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0 BTOPOM TOME
«BBEIEHUSI B AHAJIM3 BECKOHEYHEIX »
JEOHAPIA DILJIEPA

He 6ymer npeyBeawuenuweM cKasaTb, 9TO 3a HOCTeiEMe rojsl B objdactn
witneposepenusy cuenano Ooxbiie, ueM 3a Bech X1X Bex. Ilpum atoM mopsep-
I7IMCH OCHOBATENBHOMY HePEeCMOTDPY MHOTME OLEHKH ¥ BBIVIA/E, KOTOPHE IPHO-
Gpenu cuny Tpagnouu. Ho naydennio reoMeTpUYecKoro Hacaennd Jdilrepa yue-
AgI0oCh Malo BHAMaHWA. AHalduTwuecKuil remwit Jiidepa mpociuaBisam Bee,
KTO 0 HeM mucal, W HPOCIaB/ANN I0 3aciyraM. 3ato B TeHH 0CTaBaloCh MHO-
roe apyroe. On mepectal BHL I M ¢ J A T b U JKUTh — TAK I'OBOPUT O €r0 KOH-
qune KHompopee. Kar ofbramo B XVIII Bexe, Honnopce massBaet ditlepa reo-
METPOM — CJIOBO MaTeMaTMK He OmIo Torja B XO[y, — HO MEHBINe BCEro
OH MMeeT LPW HTOM B BHAY reOMeTpudecKoe 3peHNe, TeoMeTpHUecKylo u3obpe-
TaTeJALHOCTh B HalleM HopWManmy., Yepes monTopa Beka nocide Hompopce
n (Pyca — aBTOpOB HmepBHX OOIMUX XapaKTePHCTHK Jilepa-y4eHOTO — €ro
snarox W moudrtatens H. H. Jlysum maxopur sprme KpackH OJA IOPTPeTa
ditnepa, HO uMeHHO JilJiepa—BHPTY03a aHAIUTUYECKON BHKJIAJ KK, 9yBCTBY 0~
mero sKUByo WIoTh opmyasl. Takas oHOCTOPOHHSAA XapaKTepHCTHKa Jiliepa-
MaTeMaTHKa IOCHOACTBYeT. Horga K ABYXCOTIETHIO CO JHA ero POMKAeHMsA BLI-
mea cofpaMK paboT 0 HeM HeMeNMKWUX y4eHHX, o0 Jiimepe-reomerpe TaM GBUIO
cKazaHo 04YeHb Majo. B mepsoil (MaTeMaTHUeCKOIl) cepuu MOIHOTO cOOPaHUA CO-
ynmenuil Jityiepa TOMA ¢ reoMeTpuYecKHMH paboTaMM BHIXONAT HOCTeJHAMH —
NOKa3aTedbCTBO TOTO, UTO 9Ta CTOPOHA €r'0 TBOPYECTBA [0 HEJaBHETO BpeMeHH
MeHbIIe BCero IpuBjIeraia BamManue. TaKoil HepeyeHb HETPYNHO NPONQIGRATE,

Hacroabko »sto ompaspano ¢artamm? Hax HEKaK, a TeOMETPHYECKUM
pafoTam 3Jilmepa OTBefeHO OATHL TOMOB YHOMAHYTOI BbIIe HePBOH cepumn
Opera omnia (yuuTsBaeM IIpE dToM BTopoil ToM «BBenenus B apaausy). Ilo
o6neMy pTo cocTaBiseT mpumepro 20% BCex ero MaTeMaTHdecKHX paboT, GoIb-
me ueM, CKaykeM, paboTHI II0 TeOpUH 4Mcel], KOTOPHIX HUKTO, KayKeTCs, 13 muca-
pmux o6 Jitnmepe me obxommiu. YTo6H UpaBUIBHO OUPEJENHTh YHEABHHE Bec
reoMeTpuyM B Hackeqnu Jiliiepa, K HTHM ISATH TOMaM Haj0 A06aBATh MHOTrHe
u3 ero paboT Mo TeOpeTHYECKOH MexaHAKe, ONTHKE, TEXHIYCCKHIM JUCIUIANHAM
(cM., manpuMep, AByXToMuyIo «MopcKywo HayKy»), fa B pajy paboT, oTnecen-
HEIX K pasgel]y AaHajm3a, HMeeT mpeameroM reomerpuyeckme sompocn. Ho
OCTABUM 9TH, TaK CKaszaTh, KOJNYeCTBENHbIe IPHKUAKY, o0paTuMes K pezyib-
TaTaM, DOJAydeHHbIM JiiiepoM B reomerpuu. Torga Mu yGepumes, ato Jilnepy
npwHajJdesaT HePBOKIACCHEE MOCTHKEHNs B AuddepeHRnnalbHol reoMeTpuy,
B Teopun aire0pamuecKUx KPHBHIX, MePBHE CyIleCTBeHHBIe OTKPHTHA B TOIO-
TOTHUH, 9YTO OT HeTo 6epyT Hayalo HCCHeOBAHAA B TAKNX GHCTO TeOMETPH TeCKEX
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HusMu (HepBOHAYadbHO — aarefpandecKiIMA) ¢ JBYMSA HEM3BECTHHIMU ¥ ILNOC-
Kumu JusEusaME. Ho 0 cospanus cucTeMsl aHAINTIYICCKOH TeOMeTPHH, 10 0POP-
MJICHHSA €€ KaK CaMOCTOATEeNbHON MATeMATHYCCKOW AWCHUILINHGI eme OLLIO
nanero. OepMa COBEPIIEHHO OTYETIMBO BEIABHIAET HPOIrPAMMY HCCAENOBAHUSA
KPUBLIX ¢ IIOMOIIbI0 X yPaBHEHHS B (IeKaPTOBHIX) KOOPIUHATAX, HO B CBOEH
OCHOBHOI1 pabore, onyOAMKOBAHHON JUIIL MOCHE CMEPTH, OH IPUMeHAeT HOBHI
METOJi TONBKO K TEOPHU KOHUYECKUX CEUEHMWIT, He OTKPHBAA HOBHX I'eoMeTpude-
ckux ¢arros. llekapr crasur oGyl 3amagy mpumepHo Tak ke, Kaxk Depma,
IEeMOHCTPUPYET CHIIYy HOBOro MeToxa Ha 3anade [lanma, Ho B fansHeiimeM naio-
JKEHUU MEHTP THKEeCTH y Hero IepeMeniaeTcsi B CTOPOHY pelleHHA aireGpan-
YeCKUX yPaBHEHMIA ¢ IOMOIBI0 HOCTPOSHNS COOTBETCTEYIOMMUX KPUBHX (BIIOTH
0 KOHNA BOCEMHANNATOrO BEKa 9TO KOPOTKO HA3KBAJIM IOCTPOCHUEM YypaB-
HeHUil, m Jilaep ToKe MONB3YETCA ITUM TepMUHOM). MOKHO CKa3aTb, 9TO Y
Herapra u epma MBI UMeeM TIeHUANLHBIH DCKHU3 3NAHUA, JAH BC3BEISHHA
KOTOPOI'0 OHH YCIENH TOJBKO 3aJI0/KATH QyHIAMEHT.

B xoume XVII u mavanze XVIII sera x cpemannomy [Hexaprom u @epma
Opto pobaBiaeno Hemano. CoBepmeHCTBOBANCA CaMLill METOJ| KOOPHMHAT:
@epma paccMaTpmBam B OCHOBHOM TOABKO HepBwi kBaxpant (>0, y>0),
Hexapr — mepsuiit m gersepthiit (2>>0); mocTemeHHO WCIOJIB30BAHNE ODIMHAT
n abcuuce 0o60OMX 3HAKOB CTAHOBHATCS OOMXONHHM, IIWPOKO HCIOIb3yeTcs
TIepeXof OT OXHON CHCTEME! IeKAPTOBHX KOOPIUHAT K JPYroil, HaduHaeTcA NpH-
MeHEeHNE W HOBBIX CHCTEM ([TOMAPHBIX KOOPAMHAT, OMIIOAAPHEIX); HOABIACTCH
1 TpeThA KOOPAMHATA [ N3YYCHUS I POCTPAHCTBEHHKX QUIY D, BEpadaThBaeT-
¢ NPecTaBieHNIe, YTO OJHO YPABHEHHE ¢ TPeMs HeM3BECTHHIMY COOTBETCTBYeET
HekoTOpOit momepxmocTu. Pasymeercs, BO BCeM 3TOM CKAa3HBAJHCh YCIeXH
axare6psi, 0600IeHNE HOHATUA Yncjia. SHAYNTEILHO HPOABUHYIOCH BBHIIOJHE-
Hue nporpammu Depma. Ilpemne Beero Teopmsi KOHMYECKUX CEYEHMH B TOM
o0beMe, B KAKOM OHA JOIIJA 0 SIOXHU 3JIIMHN3Ma, OBIJIa ePCeBeNena Ha aHa n-
TAYECKUN SA3BIK U HOUOJHUAACH HOBRIMU pesyibratamu (To, uTo HEOTOH Hpm
U3/I0KeHNN CBOUX OTKPHITHI B «MaTeMaTHuecKuX HavyajlaX HATYpPadbHOH GuiIo-
coumy MOMB3YETCS METOIAME [ PEBHHX, HE MOTJIO OBJHATH Ha X0j feda). Berx
cleTaH CAeqyIOMuil BaKHBI IMar: HayaTa pa3paloTKa TeOPUN KPUBEX TPeThero
nopsigka. HpI0ToH, OTKPHBmMUI 3Ty HOBYIO IJIaBy, nucai: «I'eoMeTpsl HOBCIOLY
H3JIaraloT riaBHeEIM 00pasoM cBolicTBa KoHnYeckuX cedenuit. Ho cpoiicTBa Kpm-
BHX BTOPOI'O M APYIUX POJAOB aHAJIOTHYHEI, KAK DTO BREISACHUTCH U3 HIKECIeNy-
omero mepegncienud...»t). On o6obmaer Opu >TOM TaRWe IOHATHSA, KaK Amna-
MeTp, BepmuHa, HeHTp, aCHMIITOTa KPUBOI, M Ha OCHOBE YKa3aHHbHX UM CBOHCTB
KPHBHIX TPETHCIO MOPAAKA JaeT UX KIaccH(UKAIMIO N KAHOHMYeCK¥e yPaBHe-
HAA 14 NATH OTAEJIBHHX THIOB. Bee »To mpuBoguTcst 623 NOKAa3aTENBCTBA, —
Mo:ier OLITh, IOTOMY, 9TO IOAB30BATHCH NPH DTOM ajrefpamdecKuMu MeTONAMNA
03Ha4ano OB IPHSHATH WX TPEBOCXOACTBO, a 00pamaThCH K YHUCTO TeOMe-
TPUYIECKNM IOCTPOCHHAM Obiio OB 4epecuyp HCKYCCTBEHHO W CJIOMKHO.
Crupaunr, Maraopen, Kaepo n npyrne mateMaTuku B NepBHe JeCATIANETHA
XVIII Bexa [oKa3HBAOT 1 TOMOIHAIOT pe3yabTaThl HpoToma. BMecTe ¢ TeM Ha-
4YHHAETCA MCCAEAOBAHIE M KPHBBIX 4eTBEPTOTO HOPAAKA, KAK OT/leJbHEX THLOR,
TaK U B 00mmeM Buje. PaccMaTpuBainch M M3Y4adnCh OTAeAbHbIe TPACIeHCHT-
Hble KDUBBIE BMECTe ¢ BBEJeHUEM ¥ HM3YYeHUEM COOTBETCTBYIOIMMX (YHKIMI.

Opnmaxo ¢ wouna XVII Bera B reoMeTpuu Ha NepBHIl Tad BHBATAOTCA
MeToJipl CO3JAHHOIO TeM BpeMeHeM aHaimsa Oeckomedmo Maiawx. PaGoTs

1) Hcaak Hrio Tom, Maremarnueckme paborii, mepesox [. 1. Mopayxaii-Box-
tosckoro, M.—IJI., 1937, c¢rp. 194. ¥ Hruorona KpuBble BTOPOTO POAa—KpIiBLIE TPETHLETO
OopALKKA.
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GpateeB Bepmynau, JlonuTtais, nepseic reoMeTpUUSCKAE HCCHeNOBaHNA Jilme-
pa u MHOTHE JpyTHe OTHOCATCA IO COBPeMeHHON Riaccuduranuy K gnddepen-
nuaidbHO# reoMerpus. BeposTHo, HTHM CABAIOM HHTEPECOB HAN0 OGBLIACHUTH
TO, YTO KO BPeMeHN BCTyIuIenus Jiidepa B HAYKy Bee elle He OBIJIO CHCTEMATH-
9eCKOTO Kypea «IPUI0KeHHNs ajre0phn K reoMeTpuuy» (TePMUH «aHaJUTHUeCKas
reomMerpusay 6oJee MO3THEr0 TPOMCXOJKIGHIT). ,

ITpumepro pBagmaTe et Hay4yHoll paGorol OHTo 3a mledamMu Oiitepa,
Korga oH mumcal «Bmemerme». OH cTak BO riaBe MaTeMaTHUKH CBOETo BpeMeHH 1
3HAN ee BO BceX pasBeTBieHnAX. CaM oH B reoMeTpHYeCKHX BOMpPOcaxX padoTal
IpeNMyecTBEHHO METO/aMII aHATN3a OeCKOHEYHO MadnXx. B untepecylomeit e
Hac o0IacTy 3a 9To BpeMsa HauOosee 3sHaunTeaAbHbe paboru namu Haepo u I'oa
ne Manbs.

Ilepsas wacth sHamMennToIXx «Pagsickanuii 0 KPUBHX ABOAKOIl KPMBII3HEH
HKaepo (1731) smauuTedpHO HpOEBUHYJIA reoMeTpUI0 Tpex uaMepennmii. Hiepo
BHIBOJIAT TAM W paHee M3BeCTHHIe YPaBHEHHA HNoBepXHoCTel (I0CKOCTH, Wapa,
mapaGomaonpna BpamieHns W Jp.), § HOBhle, HanpuMep o0Iee ypaBHeHMe KOHI-
4ecKUX MOBepXHOCTell, a TakKe HoBepxHocTeil Bpamenus. OH ompemeixsgeT
OpPOCTPAHCTBeHHBIe KPUBHE KaK MepecedeHua qBYX MOBepXHocTel, ¢Taio OITE,
C HOMONBI0 ABYX YpaBHeHHA OTHOCHTENLHO TpeX NEeKaPTOBHIX KOOPIMHAT
(oH yKa3bIBaeT W HA BO3MOJKHOCTD NCIOIH30BAHNSA MOMAPHEX KOOPAUHAT B IpO-
crpagcrBe). Ciuenyromue gactu «Passickanuily TOCBAMEHH HPUMCHEHNAM aHa-
Ju3a K BTHM KPUBHIM I He OTHocATcA K Hameldl Teme. OrmeruM, uro Hiepo
He CTaBHT Hepep co00H Bajady CHCTeMATH9ECKN WCCIE0BATH HOBEPXHOCTH
OTIPeNesIeHHOr0 MOPAAKA, NOJIb3YACh UX ypaBHeHUAMU. TaKoll mOIXOM MOMKHO
yemorpers y f1. I'epmana B paGote, orrocsameiica K 1732 r. 1), Becbma Gauskoil
K mepsoit wactu «Passickanmit» Hiepo; Ho aTa pabora Hanucara B KOHIE Hayd-
HOTO ¥ »KHU3HEHHOT'0 NyTH € aBTOpa W ocTajach 0e3 pasBuTHA.

Huwura I'oa ge Manbsa (1740 r.) mocut pimEHOoe HasBauue: «IlpuMenenue
apanmsa Jlerapra niag OTKpHTHA (€3 moMomu guddepeHInaisHOTO HCUACTe-
HAA CBOMCTB WM TraaBHBIX Kagects (affections principales) reomerpumuecrnx
AnHUl BceX MOPAAKOB». BupodeM, B HegBHOM BHJe aBTOP NOJbL3YETCHA NHE-
depennuanamn. B mepBom paspese KHurz B o0meM BUAe HCCIENYeTCA BOIPOC
006 ycIoBUAX CYIECTBOBAHWs NEHTpa (cuMMeTpuu) anrefpamdeckoil KpuUBOil.
Bropoii pasgen aBIAETCs OCHOBHBIM (TPETHH ¥ MOCHeTHUIN copmeps;kuT paszbop
psifa mpumepos). ls Hac OH WHTEpeceH TeM, 4TO 3[iech BIlepBHie B 00INeM BHIe
HCCHAeAYITCH N CHCTEMATU3UPYIOTCH 0c00Be TOYKY anreGpamyecKnx KPUBbIX.
OpyaneM wHccle0BaHUS ABJIAETCH pasioikeHde asnrebpamdeckoil QyHKIUI
B OKPEeCTHOCTH 0C000H TOYKH ¢ IMOMOIIBIO AHAJUTHIECKOTO TPEYTOILHUKAY,
4TO IIPEACTaBlIAeT HeKOTOpPOe BHIOHU3MEHEHWE «Hapajielorpamma» Heiotoma.
Ilo cytn, moBrx ¢akros y I'ioa ne MaanBa Maso, OH Haske NONYCKaeT Ccephes-
HYI0 OmMUOKY, OTpUIasg Haluune y aldreGpanyecKnX KPHUBHX TOYKI BO3BpaTa
BTOpPOTO popa, ykasamuoli Jlomuramem?). Onnako 6GoibHoIoe 3HAYEHNE HMEET
caMiil mogxon K IpoGieMe: TO, UTO PacCMATPHBaeTCs Cpasy Bee ceMeHRCTBO
anrebpandecKnXx KPHUBHIX W YTO EIUHBIM METOJOM HCCHeyeTcsa NX IOBejeHMUe
«8 Masiom». Hpome Toro, BrcTynmaeT 1 HEKOTOPasa aHATOTHS MKy TOBeeHIIeM
KpUBOIl, cCKaskeM, B OKPECTHOCTH HYNIA ¥ Ha OECKOHEYHOCTH: HCYC3HOBCHIE Yiie-
HOB YpAaBHEHNUA, COXCP;KAIINX HU3MINE CTeNeHH OPJAMHATHI, YKa3sBaeT HA TO,
9TO HAYal0 KOOPAUHAT — KpaTHag TOYKA; MCYCSHOBEHWE WIEHOB yDaBHEHHI
¢ BHICOIMMH CTeNICHAMM OPAMHATH fBifAeTcA NPW3HAKOM HaJdmums OecKOHEed-

1y Jacob Hermann, De superficiebus..., Commentarii Academiae Peiropo-
litanae, t. VI, 36—-37.

2) B ory omubry sman u dinep. Jiidep ke B BRACHEI cyTh mena (cM. ra. X1V Tekera
B OpEMedaHnAa K Hel).
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HEIX BeTBeil, COOTBeTCTBEHHO acuMiTor. CoemmalbHOMY pacCMOTPEHHIO IIOJ-
BEePrHYTH KPUBLIE TPEThEr0 NMOPAJKA: NOKA3aHa OCHOBHaA TeopeMa Hriiorona
00 X HOJyYeHUN Ty TeM HPOeKTUPOBARNA IHITH PACXONAIUXCcA Napaboll TpeTsb-
€T0 HOPAAKA, IOIYYeHH U HOBhe pesyibrarl. HoGasum, uro I''oa ge Manbs
sammMaeTca M OpobiaeMoll »auMuHanmu, B sToM anreOpamdecKoM BOOpoce OH
TOe ABIACTCA UpefUiecTBeHANKOM Jiliepa.

B ofmem, cocTosgHTe reOMeTpuUE K TOMY BPEeMeHH, Korga Jiiiep paborax
-Haj «BBemenmeM», NoMKHO GHIO NPENCTABAATBCA €r0 COBpeMEHHWKAM IWIPH-
MepHo TaK. HoBrle MeTousl, To eCTh anrefpamyecKme MeTORH KOOPHMHATHOMN
reometpun [lexapra Oxarofmaps cBoell 0OITHOCTH NMOJHOCTHIO B3ANH BEPX HAX
TPANAIACHHKME MeTOJaMi — (METOJAaMHU JpeBHUX TeoMeTpoB» !). dTm HOBHE
MeTOnsl 000TaTWAKN HAYKY Teopued KPHBHX TPETHEro MOPAJKA W IIOCTABHIH
3ajagn: HCCJIe{OBaHUNe KPHBHX YeTBEPTOTO W BRICHIAX MOPAJKOB M CO3IaHIe
o0meli Teopuu adrefpamvecKNMX KPUBHIX HA MJAOCKocTH. B sToll mocmemmeit
npobieMe HaMeTHJINCH JBa HaNpPAaBICGHUA NCCHENOBAHNA: aHAJW3 IOBEIEHHUA
KPWEOH BOJIM3Y TOYKY, HaXOAMEHCA HA KOHETHOM PACCTOAHNN, U aHANN3 HOBe-
JeHus KpUBoOH Ha GECKOHEYHOCTH, W TYT HPHBJICKANNCH YiKe «HOBeilmme» MeTo-
JH — ucyucieHne OecKoHeuHo Majguix. HoopamHaTHas reoMeTpHs TpeX H3Me-
peHumi nenajia TOIBKO HepBHEe Marm, — TpedoBajoch HA4aTh CHCTEMATH9ECKOe
H3yueHme adrefpamyecKux HOBePXHOCTeH, HaYmMHAS €O BTOPOTO HOpAMAKA.
Haxoneu, Bech HaKOWJIeHHNH HOBHI MaTepual He OHUI ¢BeleH THe-An00 I KeM-
Jm00 B HEYTO melbLHOoe.

Uro mepeuncienmsie HaMu TpoGieMsl OMIN peficTBHTEIHHO Ha3peBIIMMHI
mpofjieMaMy 9IMOXH W 9TO OHY TAaK M BOCHPUHUMANHUCH MATeMATHKAMA TOTO
BpeMeH, N(OKA3KBAETCs TeM, YTO PHAJ COBPEeMEeHHUKOB Jiifiepa ¢ pasHHX HO3H-
Ouii ¥ ¢ pasasIM yclexoM Opajimcs 3a WX pellenne. HpoMe y:Ke HasBaHHHX
Knepo u I'ioa se Maawsa, MoskHO cociaTbess Ha MaRITopeHa ¢ ero HamucaHHEIM
no-natean «[lpunoskennem — Q6 00mMUX CBOHCTBAX TEOMETPUYSCKUX JIHHUI»
K ero yxe aHriuniickoit «Asnre6pe» (1748 r.), na «BBepenne B ananus aareGpamnye-
CKUX KpuBHX» I'abpuens Hpamepa (1750 r., ¢pann.), Ha kypc Mapun Axbesn
{1748 r. mraxn.) ?), Ha BechbMa pacUpOCTpaHeHHHI B T0 BpeMsa yueOnuk X pucra-
ana Boasgda. Ho ro, 910 cpeaano JditzepoM Bo BTopoM ToMe «BBemenus», —
uHOro, Oodnmero Macurraba.

Jiinep HuKorna He OBUI CTOPOHHWKOM, (PEBHHTENeM» KaKoro-inbo MeTtoma
pafM caMoro MeToja: Ba)KHO OBLIO pemnTh 3afady, a MeTONB OIeHMBAJUCH
OHiIepoM B COOTBETCTBHH ¢ I(eleco00pa3HOCThi0 MX mpuMerenus. QLHaKo Te
coo0pakeHNsI, KOTOPHe HpuBeNN Jitlepa K MHCAN HAIHCATHh CBoe «BBepenuey,
IpejonpeeN i elHHCTBO MeTONa B HTOI KHUTe: TAK KaK 9TO OHA mpejBapser
co0cTBeHHO aHaIu3 (eCKOHETHO MaJIbIX, TO B Hed HaJo OTpaHuYNTLCA ajre0pan-
TeCKOMI CPEACTBAMI; 4 TAK KaK OHA JO/KHA ¥ BBECTY B aHAJIN3, HOMOYb 0CBOU-
THCA ¢ €10 HPUeMaMH, TO JiJlep «NPUIO/KII CTAPAHEE He TOIBKO K TOMY, YTOGH
TPOCTPaHHee M OTYETIANBEE, YeM OOGBIYHO, M3TOKUTH Bee, Yero 6esycIoBHO Tpe-
Oyer amanus GecKoHegHHX... MHOro BOIpOCOB, pasfupaeMux OGHYHO B aHa-
nn3e GECKOHEYHHIX, A 3[ech paspelimyl HpH HOMOINYM HPaBUI dIeMEHTapHOU
aJreOpsl, 9T00H TeM Jydme BHABWIACH CYIIHOCTH TOTO U APYIOro MeTomay
{us mpegucaoBus; ¢M. ToM nepBHi «BBenenns B aHanms GecKoHednbix»). Tak
TOAY9UIOCh, 9TO TOCHe HEeCKOJbKHX HAecATHIeTHil TpuyMQaibHEX yCOeX0B

1) «Ocrpoymreiimmit @ Bo BceX o0MacTAX gayKd yvyedeimmit My dpmyHr Iasmeit»
{cmoea Hrlorona us upexmeaosud K mepsomy maganmio ero «Hagam») eme B 1694 r. nmcan:
«IpeBocxoncTBO HOBOI reoMeTpHE HErJe TaK He DPOABIAETCA, KAK B TOM, 4TO OHa [1aer
fIONINKIe B AQDKBATHHe pemeHNs 3afad, cpasy oXBarkBad Bce cIydam» (AT. OO KHHTe
B oyer, History of Analytical Geometry, N. Y., 1956).

%) Maria A gnesi, Istituzioni analitiche ad wuso della gioventd italiana
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anarnsa 0eCKOHEeYHO MAaJHIX €ro CaMbelil BHAHBIA B TO BPeMdA IPEICTABATEND
co37aeT KypcC, BHOJHE COOTBETCTBYIOMMIT 110 NMPUMEHAEMHIM B HEM CPEeICTBaM
HameMy HEIHeIMIHeMY TOHIMABNIO aHAJNTHIeCcKOii (He BUOJHE YIATHEIN TepMAn!)
reoMeTpun.

Homeuno, Jditiep He oAWHOK B TAKOM IOAXOMe: MH Buneam ero y lmoa ge
MaunbBa, HAXOAAM €T0 ¥ y APYTAX aBTOPOB, HampuMep B kaure I'mue «IIpnve-
HeHne airebpst K reomerpum»'), mmesmeil muoro umrartesneii B XVIII Bexe.
Ho tam 2710, Kak mpasmio, CBA3aHO ¢ MOHUMAHWEM 3amad HOBOIl IeoOMETPHHN
B COOTBETCTBUU ¢ KAaPTE3MAHCKUMI TPafUIMAMA: HA MEPBOM ILIaHe IIOCTPOeIUe
KOPHel onpeeJeHHbX yPABHEHNH ¢ IOMOIIBIO KPUBHX, Ja M PN IOCTPOCHUR
HeollpeeIeHHBIX YPaBHeHNH, KaK TOT/{d BBHIPAKAIHUCH, TO €CTh KPUBHIX IO UX
YPaBHEHUAM, NIMEETCS B BUAY MPeKIe BCero UMEHHO IocTpoeRne B nyxe erap-
Ta, a He McclefoBaHHe RPHUBOH o ee ypaBHeHulo. [lamee, Te aBTOPH, KOTOPLIX
HUKAK HeJXb3A OTHECTH K KapTesHaHIaM, — CcOILIeMcH XoTd OH Ha Maxao-
peHa,— B BTOM HYHKTE B TOU WX WHOI Mepe ciegyioT sa Jeraprom. ¥ Jdiise-
Pa jKe MOCTAHOBKA BOIPOCA TAKOBA, KaKoli oHa OBJIa B «OCHOBHOW HporpaMMe»
Depma n [Jerapra, wawoii oHa, coGcTBEHHO, 0cTaeTes W HoHHHe. 1loHuMaHMe
JditmepoM 3ajad HOBON, KOOPHAMHATHON reoMeTpum OGYCIOBIEHO €ro IOHHMA-
HAEM 3a/1a4 aHAJN3a: <Bech aHANN3 OeCKOHEeYHHIX BpaliaeTcs BOKPYT HepemMeH-
HBIX BOJMYVH I UX QYHKIUNAY» — 9UTAEM MHL B IpefuciIoBun Kk «Bsepenuioy, B co-
OTBETCTBHM ¢ ITHM HeoHpefeleHHOE YPaBHEHWE 3aJ[aeT HEKOTOPYIO yHRIHIO,
a npm rpagudecKoil WHTEPHPETANME € TMOMOU[LI0 KOOPIMHATHOIO METoHa —
HEeKOTOPYI0 KpUBYIO (MJAN HMOBEPXHOCTH.) 3ajada H3y4eHus QYHKUUN Hepexo-
T, TakuM 06pasoM, B 3a/1a9y U3YUEHHWS KPUBBIX M «IIPH 3TOM 5 He MOJb3YIOCh
HUKAKUMY JPYTHME BCIIOMOTATeNBHBIME CPeCTBAMMI, KPOME YPAaBHEHU, BRI pa-
FKAOLLeTo IPAPOAY RasRyoil KPUBOU JIMHNNY, MHNIET JTep B TOM sKe IPeJuciIo-
Bru. Taroe egMHCTBO HOAXOAA NOCTATOYHO CTPOIO BHIIEPHLAHO BO BTOPOM TOME
«Brepenusi», n woyn BAuAHMEM HTOTO WPOUBBEJEHUS YKIOH B CTOPOHY IIOCTPOE-
HHs KPUBBIX OBICTPO MCYe3aeT W3 JHUTEPATYPHl 10 AHANNTAYECKOH TeoMeTPHH.

Wrax, mMur BujmM, 970 BHIGOD CPEACTB MCCIENOBAHASA W MOCTAHOBKA OCHOB-
HOIl 3ajja9m IpU CO3NAHNN TeoOMeTpruuecKoro roma «Bsemnenusy Ouian gocTaTod-
HO JKECTKO 00yCHOBICHH. IT0 00ecHeunio UAeHHYO HeJlbHOCTL HPON3BeIeHMA.
W ecam Gni Diinep OrpaHwuMiICs HBIO:KEHWEM CO CBOMX IO3UIHUNE TOIBKO
H3BECTHLIX Pe3ylIbTAaTOB W WX cHcTeMaTumdanueil, ero BBepmeHme chII'palio
08l BCe me 3aMETHYIO PoJb B MCTopuu reoMerTpun. Ho Takas mporpaMma-MuHHU-
MyM, M3 KOTOpO#l OH, BepOSTHO, BHAYaJde WCXOOWI, OblJa MM 3HAYATEIHIO
HePeBHINONHeHa, JTO HOKa)keT 0030p CONEKaHHs ero KHUILH.

Beryuutensuyio uacts BToporo ToMa «Beemenus» cocTaBasOT YeTHIpe mep-
BBI€ TVIABBI. JUNIep BROJUT 371eCh IEKAPTORK KOOPIWHATH HA TITOCKOCTW, yCTa-
HABANBAET CBA3Hh MERNY QYHKOUAME ¥ KPUBBIMH, COOTBETCTBEHHO Kiacch(u-
Kanuy QYHKIUA B 1ePBOM TOMe pasjeldeT NUHAW Ha HENPEePHBHEE U Pa3pHB-
HBle, Ha TPaHCIEHNeHTHHe u airebpamdeckune. Horma on mepexomut K main-
HelllleMy DoApasneJe 0 ajrebpandec KUX KPABHX, OH TOJBEpraeTr I0yYUTEI b
* BOMY IepecMOTDY ¢ TeoMeTpUdecKoil TOYKM 3PEeHNA [a3iNgYHBe XapaKTepu-
ctuku anre6panyeckux pyuruuit (ra. I11) m gaer Takum obGpasom oGocHoBaHUE
KIaccHpUKamuu ajrebpamdecKWX KPUBBIX II0 WOpgnKaM. Kime mepepx 2TuM,
B ri. II, BuBegentt GopMyaBl nJA MepPeXoja OT ONHON CHCTeMBI NeKAPTOBHX
ROODAHUHAT K JApyroii, moxyweno obilee ypaBHEHNE HPSAMON, YKAa3aHBI €ro 9acT-
uele caygam. B ra. IV peds uper o riaBHEX CBOWCTBAX AuEME J1000T0 HMOPAT-
Ka — OHA JIBJAETCA BCTYHIGHUEM K JNJIHHHOH cepuu raas o0 anreOpamgecKux
KpuBHX. TaM BHACHAETCA, CKOIBKO TOYeK IEPeceYeHHs ¢ NPAMON MOKeT

) Guisnée, Application de 1’algébre & la géométrie (1705).
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nMeTh ajirefpamueckas KpuWBas N-TO TOPANKA W CKONbKO Kod(ummeHTOB
COCPRAT ce 00Iee ypPaBICHHe, CTAN0 OHTH, CKONBKAMH TOYKAME OHa OUpe-
mexsierc. UTO moxy4aeMoe Ha OCHOBE TAKNX COOODaKeHMA YHCIO TOYeK
MOYKeT OKa3aThCA HeZOCTATOYHBIM JIJISA OMpPeNedeHysi KPUBOH, 3/leCh He OroBapi-
BaeTcs, OHTH MOJKET, U3 JKeJXaHud He YCIAOKHATH U3aokeHnd. Bo BcAKoM cay-
vae, Jiliep, Kak BUAHO W3 muceM K Hemy I'. Hpamepa, mpumepro B 910 jKe Bpe-
MA 3AHAJCH BONPOCOM O TAKMX 0COOHIX pacHoJomeHHAX ToueK. Ero pabora
Ha 5Ty TeMy ¢ pasbscHeHnmeM «mapapgokca Hpamepa» mHanmcama Obtia mocie
Toro, Kak OH 3aromumy «Bsememue», mo a0 Toro, xak «Bsememme»r OvLIO
Hane4aTaHo (CM. 00 9TOM B HPUMEYaHUAX).

Crout ofpaTtuTh BHUMAHKE Ha TO, YTO Jiljiep YKa3sBaeT Ha BO3ZMOMKHOCTDL
pacmajeHus ypaBHEHHS KpUBo# Ha aBa (WMIM Ha TpH...) YPABEEHHA, eC/H
MePBOHAYABHOE YPaBHEHNE HOIYCKAeT Pasjo/KeHe Ha BelleCTBeHHEEe MHOMKN-
renu. Torga Kpusasg puas Jiigepa uepecraer OBTL HEHPEPHBHOR — B COOT-
BETCTBUI ¢ ero OupefejeHHeM HENPEePHBHOCTH (YHKOUE, TPeOyIOMUM CANH-
CTBa ee AHAJUTUYECKOro Buipaskenud. Taras paspeiBHAdA, no Jitaepy, Kpusad
COCTOMT M3 HENPEPHBHBIX KPABHX HU3MUX IOPHANKOB U He IPEACTABIAET
co6ol caMOCTOATEILHOTO TpeaMeTa i ucciaenosanusd. llopTomy BmoaHe rorma-
HO, 4TO, CKAakeM, IPH PAcCMOTPEHAM KPHBEIX BTOPOro IOpAmKa Jilyiep He
BHIENAET KaK CaMOCTOATENbHBIE CIAYYaW BHIPOKIGHHA B JBe DPA3IHYHEIE ILIH
COBIAfIAlONAe IIPSAMEIE.

ditnep B cpoeM «Bnemenuwy «omycTma mepBoHAYANBHEIC AIEMEHTHDY; IOJ
5TAM OH TIOHAMAJ, IPAMEHUTENBHO K TeOMeTPrHu, IPUMEPHO TO sKe, 9YTO U MbL:
Kpyr cpemenmii, copepmamuxcs B «Hauanax» Epxnupa. Ilostomy om me BX0-
JUT HE B KaKWe NOJPOOHOCTH OTHOCHTENbHO HpAMoll M oKpymBoctu'). Ilpen-
METOM eT0 M3JIOMEHUA ABIAITCH (BOUPOCH, 00HYHO OTHOCHMBIE K BHICIIEH Ireo-
MeTpum» (M3 MPESUCIOBUA), ¥ OH HAYAHALT, KOHGIHO, ¢ KOHMYECKAX CEYCHHUIL.
Nx reopua (ra. V, VI m wactuyro VII) cocrasaser war OB BTOpPYIO 9acThb
KHUTH.

diiiep mopYepKUBAl B IPEHAMCIOBUH, ITO €0 IOAXO0J] — He NOJb30BATHCH
(HOKAKUME JPYTHMHA BCOOMOTAQTENBHHIMI  CPENCTBAME, KPOME ypPaBHCHHA,
BRIPAMRAOMEr0 TPHPOAY KaKA0W KPUBOM JWHUM» — 0COOBHHO BaJKEH «B IPH-
MEHEHNW K KOHWYECKUM CEYEHUAM, KOTODHIE 0 CHX HOp H3y4almch Jaubo
TOIBKO TPH IIOMOINY T'eoMeTpul, a0 1pu MOMOINY aHAJAN3a, HO BechMa HECo-
BepIIeHHLM ¥ HeeCTECTBOHHHM IryTem». Takoil OT3BIB O IPeIIeCTBEHHUKAX,
MOMKeT OBITh, CAMmMKOM Ccypos B ormomenunm Jlommrana m Mawumopena, Ho
B mesioM puosne oupapian. CoBpeMeHHOMY YHTATENIO U3JI0KeHne diiTepa B HEKO-
TOPHX DYHKTAX HOIKHO KasaThcs pacTAryThM. OnHAKO OHO Topasjpo biamnie
K HW3J0/KEHHMI0 B HAMHUX Kypcax aHaIATUYEeCKOH IeoMeTpuu, 4eM K TeopPHHu
KOHUYECKUX CEYeHUI B TOM BU€, B KAKOM ee JalT aBTOPLL HepBOﬁ ITOJIOBITHEL
XVIII pera. Hopux daxToB B 9TOM paspelsie HeT MW IOYTH HeT (yCTAHOBJICHHE
npuopuTeTa B 001aCTH, KOTOPOil CTONPKO 3aHUMANUCDH, CINNIKOM HEHANEHKHO, —
BIpouem, cMm. mpumedanusa). Ho B MeTopmueckoMm oTHowremun Jigep pobmics
o4eHp MEOTOTO. Jlaske w3 npocteiimux anrefpangecKnX COOTHOMEHNH — Merk-
Iy roopuimenTaMu U KOPHAMZ KBaJpaTHOrO ypaBHEHHS — OH H3BIEK Mac-
¢y caegersuii (cM. ra. V). O6 atoit rmase M. Hautop ¢ HOJHEIM OCHOBaHWEM

1) AmanuTnuecKas TeoMeTpHsa OpPAMON M OKPYAHOCTH, HE I'OBOPA Yike 0 IIIOCKOCTAX,
chepax u TPAMEIX B IIPOCTPAHCTBE, OPABJICKATA MAJIO BHUMANHUA B HepBOE CTOJeTHE IHOCiIe
«l'eomerpun» Jlexapra. 3TO He YAMBHTEJNbHO: HOBBI MeTOJ KOJKeH OBLI 3aBOEBHBATH IPH-
sHanme Ha Gojee TPYAHHIX 3ajladaX. ¥YdeHue o IpIMOIBHeHHnX Koadurypanuax 6suI0 pas-
paGorano B mocaensedt gerseprd XVIII Beka ¥ BBej|eHO B OCHOBHOMI KYPC alaJHTHICCKOR
reOMeTpHH HOJ BIUSIEM I PIJIOMKeHNil, HoTpeSHOCTell mpenofaBaHusd, a TAK/AKe B CBASH CO

TpeMIeHHEM IaTh HOCIef[oBaTelbHOEe aHANHTHIECKOe M3JOKEeHHEe Beeldl reomerpmu,
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mmeadst, 9To ee Hajo ObUIo OB TIIATESbHO M3ydYaTh TEOPEMY 3a TeOopeMoil, ecin
ME XOTHM OPHBECTH BCe T€ 3aMedareldbHBe, XOTS W He HOBHe, HO 0odbmei
9acTbI0 HOBHIM CIOCO0OM MOJAyIeHHSE Pe3yIbTaThi, KOTOPHE o0BeUHNUI B HEH
Jitep.

B coorseTtcTBum co cpoeil o0meil ycTaHOBKO# JilTep HaYHHAET C paccMo-
TpeHuA o6mero ypaBHeHHUs BTOPOro HOPAJKA C AIBYMS HEN3BECTHEIMIE, KOTOPO®
OH HcCJieyeT, 3allICaB €ro B BUfe y2+8x2—V Y+ ox +§ﬁx+a = 0 u onupascs
[JIABHEIM 06pasoM, KaK ME yKe CKa3all, BA CBASH MKy SHAUYCHWAMI ¥, U U,
OPIUEATH, Y OBIETBOPAIIMMA STOMY YPaBHEHMIO, N QYHKIUAMEA abCIuceH T,
BXOIAIIMMA B Hero B Kagectse KoddoummmenrtoB. OTcioga mOJydYaeTcs TEOPUS
IMaMeTpOB, ONpPeNelsIeTcs] UEHTP KpPUBOH, BHBOJHTCH PAJ APYTHEX CBOUCTE
KPHUBBIX BTOPOTO IOpsajKa. Bee 210, BoOGIOEe roBOpPs, OTHOCHTCH KO BCeM TaKUM
KpuBeiM. B wactHOCTH, dilllep mMOJNyHaeT HOYTH Bee Pe3YIBTATH, W3JIOKEHHEIE
HprororoMm B msaroM paspele meppoil Kaurn ero «Hawasmy (§ 120 u cx.). Heanpsa
CHasaTh, 9YTO H3JIO/KEHHE HPOBEHEHO CTPOTO AHAJINTHYHO: TeOMEeTPUYeCKUe
TMOCTPOSHUA HCIOMBL3YIOTCH NOCTATOYHO IMAPOKO, a 1A qurateiaa XX Bera, mo-
JRQMYH, CAUOTKOM MAPOKo. ITO ocaabigeT moleMwdecKuil MOOTeKCT, HapaB-
JICHHL HPOTHB TEX, KTO BHINIE CTABWI METONH ApeBHUX.

Hanee, B ra. VI, o6mee ypasrerue 6eperca B Bupe y? = a-+pz-+vyz?2, gero
MOJKHO AOCTHYL Opeo0pasoBaHueM KOOPAMHATHON cucremul. ToJABKO Temeps
BBOJAUTCS TOApAasjelleHue KPUBHX BTOPOI'O HOPSAKAa HAa TPHU BHUIA B COOTBET-
CTBUM ¢ UX HoBeleHMeM Ha OeCKOHeYHOCTH, YTO OIPelesAeTCs B3HAKOM Y.
PeayapraTsl OTHEIEe BHRIBOAATCA AJMA KaKIOTO BHIA B OTAEIBHOCTH, IpIYEM
YOOMHHAETCH OKPY/KHOCTh KaK YacTHHH cAyduail 9iiumca; OT 3THICA Hepexo-
AuM K mapaGoJe, yBeJWUHWBAs N0 oo OJWH W3 TJIaBHBIX ANMaMETPOB, — HpHeEM,
HHHE HOYTH He HMCOOIB3yeMBId B yueOHUKAaX, X0TH BecbMa Haraspmsii. Bo
BpeMeHa OJiiiepa m paHee oH OLI B XORY, CM., HaIpuMep, CXOJHIO, KOTOPOH
3aKAHUYMBAETCH BTOPOW oTmea meppBoil kmurm mnloromoBmx «Hauam. 3aTem
yiKe mecAeAyoTes cBoiicTBa, mpucymue runepfosne.

K reopun rommveckux cegenuil otHocuTes Tarke § 83 B ra. IV, roe uncro
AHAJINTHYECKN pellleda 337ad9a O NPOBEAeHUN KPHBOI BTOpPOro mOpsAAKa depes
uATs Tovek, u §§ 169, 177, 178 ra. VII, B KoTopsix pasfuenve KOHIYECKUX
CedeHMit Ha TPH BUJA IOJYYEHO C HOMONBI HOBOI'O W 00mero MeToja, mpuyeM
IJiA 9TOH meldW BHEpBHE B KHHI'€ SBHO HCIOJB3YeTCA NUCKPUMUHAHT yPaBHEe-
mus Broporo mopsaxaka. CoberBenno ke ¢ ri. VII maunmmaerca Hosad (Tperha
OO HalleMy ¢YeTy) 9acTh, B KOTOPYIO CTECTBEHHO BRIIOYAIOTCA BCE TOCIENYIO-
mue ruaasbl, Kowyax . XIV, m Koropylo MoskHO HasBaTh o0meil Teopueii
anre6paugecKUX KPUBHIX.

BaskHBIM HOBIIECTBOM B 3TOIl YaCTH ABIACTCA MeTOR HCC/eTOBAHNA ACHMII-
TOT adreGpandecKoll KPHBOI M OCHOBAHHAA Ha HeM RiaccHuKanua KPUOBHIX.
On manosxen B ra1. VII u VIII. Ypasuerue xpusoii n-ro mopsajxa GepeTcs B BU-
ne P4-Q+-R+S+...=0, rue P o6osHauaeT cOBOKYNHOCTL WIEHOB N-TO U3ME-
PeHNA OTHOCUTEABHO T M ¥, § — COBOKyHHOCTH wienos (n—1)-ro usmepeHus
uT. 8. Qopma P gomyckaeT pasioyKeHne Ha OJHOPOAHLE BemecTBeHHble (= ¢ Be-
IMEeCTBeRHBIMA KOB((UIINEHTaMU) MEO;KUTENN NePBO M BTOPO# CTENEeHM, IPOC-
THE WX KpaTHBe. Feanm INHeHEIX MHOMKHTeJell Her, 4TO BO3MOKHO, pasy-
MeeTcs, JIUINb B clIydae YeTHOTO N, KpUBasg JUMeHa TPAMOMUHEHHHX acHMITOT
(coryuaii anmnca fis n=2); IpU HAJIHYAY OJHOTO TAKOT'O IPOCTOTO MHOKATEINA
KpuBasg wMeeT OJHY NPAMONWHENHYI0 acCHMITOTY U IBé B IPOTHBOIOJOMKHEIX
HanpaBIeHNAX cOMIDKaomuecs ¢ Heil GeCKOHeYHHE BeTBH (UTO BO3MOMKHO
JAWIOb TP HEYeTHOM 7). Eciu mMeeTca pBa IPOCTHX JUHEHHBIX MHOKHUTEISA,
TO aCHMOTOT y KPUBOH /iBe, G8CKOHEUHHX BeTBell — weTnipe (chayuail rumep6o-
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JAH AAA n=2), a ABYKPaTHHH JMHeHHEI MHOKHUTEIb JaeT HapaboNnYecKyo
acuMuToTy (cayyait mapaGoisl Hpu n=2), eciiu coOIIONEH HEKOTOPLIE [(OIMOI-
HUTeJBHLIE YCJIOBHA, 3aTpaTUBAaloIime YiKe YIeHH H3MEPEHUA HIGKe n1-TO.
B mopsapke mocieqoBaTeBHOIO YCI0MKHEHAA PACCMATPUBAIOTCH CIyYau, KOTma
HaJIATO TPH U 9eThpe JUHeHEIX MHOKUTENA, PasHble WM cOBHAA0INe, I IpH
KPaTHHIX MHOMKATEIHSX TPHXOAUTCH YUUTHBATH IOBEeHNE WJIEHOB ypaBHEHUH
cTemenn miKe 7. MeTox npuMeHuM npH J060M Yucie JHHEHHNX BEIIeCTBEHHBIX
MuossuTeneil. O maer Wiaccudnranmio GeCKOHeYHHX BerTBell KpwBoil, B Iep-
BYIO OdepeNh UX Iojpasjedenue Ha rumepbodmueckne n mapabodnueckue (dTo
umeeM yixe y HeloTona). J#iep BHIBOAWT TaKyKke YPaBHEHUA acHMITOT W COOT-
BETCTBYIOIUX OECKOHEUHEIX BeTBeld KpuBoil. OH OmepHpyeT OpHU dToM NOpsAxKa-
MH MaJiocTH win (ecKoHewHoCTH, m3feraeT SBHOTO HPUMEHEHMA IAMATPAMMB
HrioToHa M gomyckaer, BEpOATHO, W3-3a TOH HOCMEHIHOCTH, ¢ KoTOpOil OH Iim-
call «Bsegenue», psn norpemuocteii. Oun seigsiens A. [llnaitzepom, RoTophil
pemarkTupoBai artor ToM B llodHoM coOpaHum counHennmii Jiiepa, m yKa3aHH
B HAaWIeM M3JaHUH B NPAMEYaHNAX . JTH HOTPENTHOCTH He yMaiAIOT JOCTONHCTBA
MeTOHa, 3aTO TBOPYECKOe BO30Y;KIeHMe, KOTOpOe OMyImaeTcAd B HECKOIBKO
WMIIPOBU3ANIOHIOM cTiie Jitnepa, feliaeT yTenne 0cO0BHHO HPHBIEKATEILHEM.

Hexonn us cpoero MeToga aHajusa U XapaKTePUCTHKE OSCKOHEYHBIX BeT-
Beil, Jiisep MaeT KIaccuPURANHIO KPUBHX TPETHEr0 HOPAAKA HO WX HOBEIEHUIO
Ha Oecromeunoctn (ri. IX) m apamorvgnyn KIacCHUKATMIO KPUBBIX dYeT-
Beproro mopagka (ria. X1). B mocremmeM Bompoce OH, B CYIIHOCTH, ABIAETCH
TMHOHEPOM, HOTOMY uTo Oojee pamnme paboTH Ha aTY TeMy Bpaskelons, KOTOpse
dilnep, BUAUMO, He 3HAJ, HeJNb3A CYHTATh yaaumbiMu. «Cambril ke MeTom, —
CIpaBeINBO IumeT Jillep,— A HACTONBKO OTYETIWBO OHKCAJN, YTO JeJeHMNe
IO PofaM MOKHO OCYINECTBUTH MAJIA KaKIOro W3 N[OCAeAYIOMUX MMOPANKOB
JUHI,

OpxHako IpHM OJHOM W TOM jKe XapaKTepe HOBeJEHHA Ha OeCKOHEIHOCTH
KpHUBHe JaHHOTO MOPAKA MOTYT HaBaTh 0o0dbmIoe pasHooOpasue gopM Ha KO-
He9HOM paccTosinun. Hak Bupaskaerca Jiinep, onpenesienne 06cKOHEYHEIX BeT-
Beil eme He maeT PuTypH Kpusoit. OpHAaKO ¥ HEro HET CPelcTB s McCIefoBa-
HIOST 9TOT0 Bolpoca B o0mieM BUAe, jja U ceiigac MaTeMaTHKa 3HAeT 0YeHb MAajo
PesyALTATOB [0 TOMOJOTHH afire6pandecKuX KPWBHIX. Jiljiep orpaHNGHBACTCS
(B ra. XII) mcenepoBanmem OJHOTO BUJA KPUBHIX TPeThero IOPAKA, HOKA3H-
BaeT, 4T0 MOJYYeHHbIe BEIBOOHL MOTYT OHTH 000OINEHH Ha KpPUBLIE, BLIPAKAIO-
muecss ypasrenneM Qu?+2Py+R=0, rpe Q, P, R ¢yTh pyHRUMN abCIUCCH Z,
U 3aKaH9IUBaeT I7TaBY pas0opoM YacTHOIO, HO BechbMa HMHTEPECHOIO LipnMepa
(cm. § 284). B ofimem sxe ciiydae OH MOYKET NPOBECTH WCCIAEJOBAHHE TOJILKO
aoxanpHo, ¥ B 1. XIII m XIV om pacemaTpusaer xof KpuBOH B OKPECTHOCTH
TOUKH, OOLIKEOBEHHOII HJIN 0¢060i, B B CBA3K ¢ DTUM CONPHKOCHOBEHWE JIUMTUH;
BBOJWT IOHATHE O KPUBM3He I PafUyce KPUBMSHH; KIacCUPUUUPYeT OCOOHe
TOYKH. Bce 9TO BRIMONHEHO ¢ MOMOIBIO alreGpamuecKUXx CpPEACTE M OHEHOK
HOPAAKA MJIOCTU PasINYHHX WIeHOB YPaBHeHUA KpuBoii. Brine ynoMuramoch
06 omubre Jiiepa B Bompoce o To4Ke BosdBpata Broporo poxa. CobersenHo,
Ofimep BHEC HeoGXONMMOE WCIpaBIEHNE B TeKeT KEUTH. [leTalbHOe padbsicHe-
HMe 3TOro Bompoca Jiinep maer B pabore, HaNMCAHHON BO BpeMs IeYaTaHUA
«Brepienns» u nossuBmeiica s Sanuckax Bepanmnckoit akagemun 3a 1749 r. 1).
Iloppo6uocTu mpusegens B npuMedanuax. OcraeTcs eme fo0aBUTh, 4TO . X
JononusaeT ria. 1X, TaK KAk B Hell IpUBEJEHH (KAHOHMYeCKHEe YPaBHEHUI» NI

) Sur le point de rebroussement de la seconde espéce de M. le Marquis de 1'Hospi-
tal, Histoire de 1'Académie de Berlin, Année 1749, t. V, 204—221; Opera omnia. ser. I,
t. XXVII, 236—252,
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Bcex 16 BujoB 9ilmeporoil KiaccuPuKaUKW KPHBRIX TPEThEro IOpsAKa, JAHA
TeOpHA [UaMETPOB TAKMX KPUBHIX, BBICHAITCA YCIOBHSA HaAWdnd y HHX
IICHTPA.

Imasei ¢ XV mo XXII (Mbl o0beguEEM WX B CACAYIOMYIO, 9eTBEPTYIO
9acTh TOMA) SBIAITCH KaK O MOUONHUTENbHLIME K HPCHBIIYIEM YacTaM.
B ra. XV pasBuBaeTcs TeopmsA guaMeTpoB KpEBHIX auuuii. B pykax diinepa
ATO CTAHOBUTCA TEOpReil CHMMETPHUN Ha MAOCKOCTH — IIePBHIM pasfesioM HOBOI
TEOMeTPHYCCKOH NUCHUININHESI, KoTopad copMIPOBANACh JIMIIh B CJAEAYOMEM
CTOJNOCTHN B CBA3N ¢ 3aIIPOCAaMU KPUCTAJLIOrpaduu M PasBUTHEM TeopUH T'PYIIL.
«Mosxro 0060 PEKOMEHOBATH YNTATENI0 BTy BOUCTUHY TCHHAJBHYIO IJIaBY,
KOTOPasg BO BCeX CBOMX 9YACTAX ABifgeTcA pocroanmem Jitmepar (A. Hlmaiizep).

B ra. XVI Sitnep xar 651 nmposepsier 3QOPEeKTHBHOCTS METONOB, I PUMCHEH-
HBEIX UM B TeOPMM ROBUYECKHUX CEYOHUI, Ha 00jiee MUPOKAX KJIACCaX KPUBBIX.
PaccmaTpuBalorcs KpuBee, Bhpakaembie ypashenueMm supa y®-+Py+Q=0
n y*+Py*+Qy+R=0, rpe P, @, B — pyrruun aGcumecs x. BriaeasoTes
RIACCHl TAKHX KPUBHIX, ONpemessAeMble NONOJHUTEIbHEM TpebonanueM, yTolH
CyMMa BTODHIX, TPeTBUX W T. Ji. CTelleHell OPAWHAT, OTBEYAKIIX OFHOII M TOil
e afciucce, 6pta moctosgauoil. Takme Kiracchl KPUBHIX B M3BECTHOM CMBICIE
ABIAITCA 0600IMeHNeM KPUBEIX BTOPOTO, COOTBETCTBEHHO TPETHET0, MOPAAKA.
B wupeitnonm oTHomenuu K 9T0# riaBe OpumMBIKaeT pafoTa Jiiicpa, HOJNOMIEH-
nag um 8 Bepannckoil akagemmu B 1745 1., «O HeKOTOPHX CBOMCTBAX KOHWYE-
CKUX COUEeBHH, KOTOPEIME 006J1a/1al0T OeCKOHETHO MHOTO IPYTHX KPUBHX» (OHA
Bocnpouspezena B Opera omnia, I cepus, 1. 27, 51—73). T'mana copepsrat
09Yellh WHTEPECHBIT adrelfpamdecKuil marepma.

Nznosenne B ra. XVII Begercs mapamnenbHo TpeAbayimeil riaase, HO
¢ TeM OTINYIEM, 9TO PAcCMATPUBAIOTCA aHAJOTHYHBIE YPABHEHWSA B IOJIAPHEIX
xoopmuuarax. Hax yraswmsaer M. Hamrop, aTo mepssit caydail ncciaenoBauus
B MOJAPHHX KOOPAMHATAX HOBHIX KJIACCOB KPHBHIX, OTIAMYHHX OT CHHPAJei.

I'nape XVIII mpnrapne;uT 3aMeTHOE MECTO B PA3BUTHM YUCHUS O FEOMET-
pudeckux npeoOpasopanusx. Hapagy ¢ npeobpasosanmamu mopobus diiiep
nsyqaer 3jech agmHHLIC (CaMblil TCPMEUH 3/ieCh BBEJIEH, BHAWMO, BIEPrEHe)

X Y
npeoOpasoBaHus BUJA =, Yy="- 1 6oJsice obmue. Ira rIaBa ToMe HAXOMUTCH

B TecHo#l cBAsum ¢ pabotoit 1745 r. «O HEKOTOPHX CBOHCTBAX KOMMYECKIX
CEYCHUI. . ). '

A. lllnaiisep He mpaB B cBoeM -yTBepkieHnu, uto B ria. XIX «O mepece-
9elWHN KPUBHX» Jitnep OTKPHI HOBYIO 00acTh alre0phl — TEOPHIO MCKIIOUE-
BuA (cM. cKasanmoe Brme o 1''oa sie Mansee). Ho Gesyciosro epno, 910 372CH
cmenan Ooxpmiofi mar sHepeq: YeTRO copPMYJMpOBaHA OCHOBHAH TeopeMa
(«teopema Besy»), ¢ o0biuHo#t pilIepoBOil OTYETIUBOCTHLIO W3JI0KEHEL ABa HPH-
HAJIe/RAMUX €My METONA HUCRAYCHAS OJHOI'O0 W3 HEU3BECTHHIX N3 CHCTEMH
IByx anarebpamdeckmx ypaBHeHmitl).

I'mapy XX «O mocTpoenmu ypaBHEHHWID MOMKHO paccMaTpMBATh KaK jaHb
Tpafunuy, cBAzaHHoil ¢ umeneMm [lexapra. Mamoskus rpafuueckoe pemienne
ypapHeHUil IePEHIX YOTHPeX cTeileHeil, Jiinep pastupaer 3aTeM BOIPOC O PaIil-
OHAJIBHOM BLIGOPE KPUBHIX JJis PelleHns ypaBHeRuil BpIcnX cTeneHeli. Ckpom-
HOC MECTO, KOTOPOe YHeleHo 9Toik mpobiaeme JitaepoM, oTCYTCTRHE 3/1eCh, B OT-
amude OT MHOTHX UPEARAYIMX I[JIaB, HHTEPECHLIX NIepPcIleKTHB — BCE DTO
coneificTBOBAIO HOJHOMY BHTECHEHHMIO TaKUX 3a7a49 M3 aHAJUTHYECKON TeoMe-

1) 9TmMu e BOIpocaMu Jillep 3aHNMAETCA B OTHOCAINEiCA K TOMY 3Ke Heproay pabore
Démonstration sur le nombre des points ol deux lignes d’un ordre quelconque peuvent se
couper, Histoire de 1’Académie de Berlin, Année 1748, t. 1V, 234—248, Oma BocIipoms-
Befena B T. 26 nepsoil cepuu Opera omnia.
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opun. CosceM uuoe sEaveHme nMeda 1. XXI «O rpaHcreHIEHTHEIX KPHBHIX».
Xora Jitrep paccMaTpuBaeT JHIOL OTAeJbHBIC IPUMEPH, HO BBIIEICHNE TaKOH
rJiaBhl MMeJ0, MOMKHO CKasaTh, IPOIPAMMHOEe BHAYeHNE: IMPUHIUIEMATbLHO Pac-
TIUPATINCH PAMKE KOOPAUHATHON IeOMeTpHM, KOTOPasA A0 TeX HOp NOCTATOYHO
cTporo orparmanBaiia cebs reopueil anrebpangecknx Kpmehx. [maBa mHTEpec-
Ha He ToJBKo Ho 3ammuicly. [laparpagsr o sorapudmugeckoil Kpusoii — opuH
M3 9TAmoB BWIPOjedaHHol JdiltepoM palore: pacHpocTpaHeHNH JoTapudMudec-
KOH (pyHKOUE Ha 06JacTh OTPHHATEILHEX U KOMINIEKCHBIX gicel (3aBepmralo-
mMEMY TYT SABWINCH MeMYyapsl, HalncaHHGe JHJePOM HECKOIBKO IO3iKe —
B 1747 r.). lloyuuTennHHE U Te TPaHCIEHJEHTHBIE ypPaBHEHMsI, KOTOPHE 37ech
OONYTHO pemarorcsa. TpaHcUeHJCHTHEIMEA, a HMEHHO TPHTOHOMETPHYECKIMU,
ypaBHEEHWsMA 3aHEMaeTcs Jiillep W B clepylomeil riaase, 03ariaBlIeHHOM:
«Pemenye HeKOTOPHIX 3anad, OTHOCAIMMXCS K Kpyrys. HopHu Boiamemstiorcs
371eCh ¢ HOMOIILIO «HPABIJIIA JORHOTO HOJOKEHUY,

Teneps mepen HaMu mochemussa JacTh ToMa — «lIpmiomenne o moBepxHO-
CTAX». ITO OPUTHHAIBHASA 110 METONY W3I0REHUs paboTa; B BEChbMa 3HAUNTENL-
HOil n0Jle OHAa OPMT'HHANBHA U To copepskanmio. Ee mepsylo riasy Jiilep ma-
YHHAeT ¢ YRA3AHNUA, YTO PaHee N3JI0MKCHHEAA TEOPHs Be NOCTATOIHA JJIA HCCIeN0-
BaHNA OPOCTPAHCTBEHHHX KPWBGLIX, W3y4eHME 5ie¢ TAKAX KPIBEX TECHO CBS-
3aHO ¢ Teopueil mMOBepXHOCTeH, ModTOMY OH Oymer m3iaraTh COBMeCTHO 00a
st npeamera. Opraro nassanue «llpumoskenus» BIONHE OHPABJAHO, TaK KaK
73 MECTH er0 TJIaB TOILKO MOCIeN s OTHOCHTCH K Teopln Kpusbix. Boszmorxk-
HO, DTO BHI3BAHO TEM, YTO OTKAa3 OT HCUMCIeHS (ECKOHEYHO Malnlx HpeIcTaBn-
JgeT 37ech 3HAUMTEIbHO 00jlee CYpOBOE OrpaHMYeHNe, YeM B INIOCKOM cIydae.

«Ipnnorkenne 0 MOBEPXHOCTAX» — IEPBOE CHCTEMATHYECKOE M3IOMKeHHE
aHaJAnTHYecKo#l reoMerpmm Tpex wu3Mmepenmii. B ria. I posoasHo moppobHO
00BACHACTC UPOCTPAHCTBEHHAS CHCTEMa JeKAaPTOBBHIX KOOPHWHAT, BBHIACHA-
10TCH yCIOBUA CHMMETPHI OTHOCHTENLHO KOOPAWHATHHX ILIOCKOCTell, HHAYE
TOBOP#, CTPOMUTCA IPyLIla OTpaykeHHit B mpocrpanctse. B ra. I pemomcrpu-
pyeTcda MeToj HCCIefoBaHWAg TOBEPXHOCTEH ¢ IOMONBI0 WIOCKUX CcedcHHl.
B ravecTBe IpUMMEpOB B3ATH MOBEPXHOCTH BPAIIEHNsI, UMINHPUYeCKHe, KOHN-
yecKme. Jilliep nMuTaX OTBpallleHne KO BCAKNM CHOpaM 0 HpHOpHTETe WM Hey/li-
BUTEIBHO, YTO OH He CCHLIAETCA HA CBOI0 paHHIOW paboTy, HWpeAcTaBlIeBHYIO
TletepOyprexoit akagemun B 1728 r. 1), e oH Brepshie BeiBeJ o0mue ypaBsHe-
HUA I8 9THX Tpex BHAOB mosepxuocTeidl. Tarasg cenuika ecth B «MexaHuKe»
diinepa, Ho Torpa (B 1734—1736 rr.) om, BeposTHO, He 3HaX «Passcranmii
0 KpuUBHIX jBoskoil Kpmenses» Haepo (1731 r.), a Tom «Commentarii Aca-
demiae Petropolitanae» za 1728 r. somen B 1732 r.

B ra. II1 ator Mertom miockux cedeHuii MpHUMEHAETCH K KPYroBOMy H 5Jl-
JIMUTAYECKOMY UWJIHHAPY, K KPYToBOMY KOHYCY, K mapy. Ilig KoHuuecKux
cedeHnil JilTep onpenesiser oCH, ACKMUTOTH U T.4. T akne Bonpock! 371ech BEICTY-
HaT, TaK CKa3aTh, B HPOCIPAHCTBEHHOI 00010YKe, a TAK KaK OHH, IO CyTH,
YK€ BHAKOMEL YUTATEII0, TO HTO 00Jer4aeT pasBUTHe HPOCTPAHCTBEHHEIX HpeJl-
craBleHNi. BelmKosenHoe MeTogHYecKOoe YyThe ABTOPA I POABIAETCH 3Jech
eme pas.[lepexonst o1 opHOM MXOCKOCTH K Apyroil, ROTOpHE 30€Ch TPUMEHHIOT-
s, eCTECTBEeNHO NOABOMAT K ri. V. B Heil poiBeyess GopMyant aua npeodpa-
30BaHNA KOODAMHAT B IPOCTPAHCTRBE ¢ MCNOJH30BAHNEM 3HAMEHWMTHIX 3illepo-
BEHIX YI'I0B. 9T0 OBJIO HOBO IJIA COBPEMEHOUKOB, PABHO KaK W COJCPIKAHHE
ra. V. B Beil paccMaTpuBaercs ofIlee ypaBHenne BTOPOTO MOPSIAKA B TPeX Hepe-
meHEbX. MeTom mccneposammsa — TOT ke, WTO W HA WIOCKOCTA: N0 WICHAM
BEICIIETO W3MepeHMs W3ydYaeTcs NoBegeHne Ha OecKoHedHocTH. TarmM

1) De linea brevissima in superficie quacunque duo quaelibet puncta jungente.
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o0pasoM, JiiTep BBOAUT B PACCMOTPEOHNE aCUMIITOTHISCKIH KOHYC IS HOBEPX-
BOCTeil BTOpOro mopsaaka. Ha aToil ocHOBE MpOBOANTCA RIAaCCHPUKATNA KBAJPUK
(cTysam BHPOROEHNA He PacCMaTpHBAIOICH KAk CAMOCTOATENbHBE), ¢ IOMO-
mB0 HpeoOpa3oBaBuA KOODAMHAT BHRIBOAATCH KAHOHHYECKNE YPaBHOHHA I
HIecTH OCHOBHHWX BHJOB (9AIMHcOmH, runepGoiomy OHO- W NBYIONbIA, mapa-
Gosony sanmuTHIECKAit U runepbonngeckuil, napaboangecknii nuamHIp). Y Ka-
3apma Ha runepboangeckmii mapabosoup y aBTOPOB, HPEAIECTBOBABIINX
diinepy, moxa He obHapy)keHsl. I'naBa 3akaHumBaercd 3aMedaHueM, YTO
OpuMeHeHHHIl B Hell Meroj IDPUIOMKAM M K HOBEPXHOCTAM HOpANKa, GOMb-
mero ABYX.

[locnenuan raasa «lpuiaoskenna» mocut masBanme «O lepecedeHnd ABYX
mosepxpocreity. OHA HeBeNWKA, CONEPRUT INPOCTHE UPUMEPH W HECKOIBKO
o0mux 3aMedYaHuUil O NPOCTPAHCTBEHHLIX KPUBHIX, B YACTHOCTH — yHKazamue
HA TO, 9T0 MHUMas KPUBafg B IPOCTPAHCTBE MOKET UMETH BEIECTBEHHYIO POk~
nuo (Ha OfHY M3 KOOPAMHATHHX IIOCKOCTel).

WNanosennnii KpaTkwil apaams Broporo ToMa «BBeneHma» nocrarouen
A7 BEIBOJA, YTO B HTON KHWTe HANIH CBoe pellleHNe OCHOBHEBIE NPOOGAEMEI,
TMOCTAaBACHHELE K TOMY BPEMEHN PasBUTHEM aHANUTUYECKOH reoMeTpuu (IOHU-
Masg, pasyMeeTcA <pemenue HpobJeMbl» KaK PemeHme B COOTBETCTBHU € BO3-
MOKHOCTAMM HAYKW ToH s1m0XM). B Hell pasBUT enuHNNE MeTox Aiis KiIaccuuKa-
oMY IJIOCKHX afirefpamdecKuX KPWBEIX J000TO TOPAIKAa M CUCTEMaTH3HPO-.
BAHO MPAKTIYECKH BCe, 9TO NaJl 00mye MeTo/H NCClIelOBAHNA TAKNX KPUBHIX.
B reomerpun ke Tpex msMepeHuil GuJa 3aKOHYeHA, HAKOHeN, €6 HaYalibHA®
rIaBa — 0 OpeoOpasoBaHuy OPTOTOHAJIBLHEIX AEKAPTOBHX KOOPAMHAT W BIep-
BHE HOCTpPOeHA Teopuwsa Keajppuk. OOmume 3agagm «HOBOH TeoMeTpum» ORLIT
cOpMyIUpPOBAHEL ¢ IOJIHONH ONPeJeNeHHOCTHI0 W OB KaK Onl 00pyOieH yiKe
3acHXaBuInii, HO €IIe OTTATUBABIMAN HeMaJo JKHBHIX COKOB mober sToro Moio-
JIOTO [ipeBa: (IOCTpOeHue ypaBHeHuil» B cMucie dexrapra. B Toil wacTw Kemrm,
0 KoTopoil Diiiep roBOPHT: «... g TPUGABHI HECKOJLKO I7aB, B KOTOPHX IIOKa-
8HIBal0, KaK HalTH Kpupsie JuHmu, obiJajaminue 3ajaHHHMH CBOHCTBAMHY,
TOKe OBJIO MHOTO TAKOrO, 9TO MOJKHO OBIIO HA3BaTh, FOBOPSH €T0 CJIOBAMH,
HE TOJBLKO HOBHM, HO M «ICTOYHHKOM, OTKYHA MOJKHO 4ePHATh 3aMedYaTeIbHLIe
OTKpHTHUAY., MB HamoMHUM, 4T0 3Hech NOKA3aHO INPOKOe IPNMEeHeHNe HOIAP-
HEX KoopgumHaT, 9To ri1. XV 0muia mpeniBepueM 60JbIION M BAXKHON reoMeTpu-
gecKoit Teopun, 9o ra. XXI diinep mopmep:kaa Tpagunuo, HAymyo ot Jleii6-
HHUTIa, KOTOPHIH cTaBwi cebe B 3acAyry pacllupeHme OpeaMeTa TeoMeTPHH
3a Tpepess, HaBazauueie eii Bmera m JlexaproM, m ToBOpHA, YTO HYKHO
«OTKPHITh POJHIK TPAHCUEHISHTHHX KOIMYECTB».

JlupakTnueckne MOCTOMHCTBa BTOporo ToMa «BBemenusy senuxm. Hsio-
JKeHIe OTAWYAETCA OTYETIHBOCTHIO X HOCTYIHOCTBIO, CHCTEMAaTH3aUmddA MaTe-
prania BIOJHE eCTeCTBeHHAsI. Jiifiep HAUWHACT ¢ OCHOB M MOABOJHUT CBOETO YMTa-
Telsl K TPaEHNAM TOTHANIHell HayKu — JJIs CBOEro BpeMeHH 3TOT ToM «Bmepe-
HIA» OBUT HAYYHBIM TpakTaToM, BMecTe ¢ TeM To IpeBocXopHbIil yueOHbA KypC,
a IIo HaCHINEHHEOCTH HOBEIM cOmepsKanueM — HAy4HAas MoHorpagms. Buepsrie
aHAMUTHYeCKAsA TeoMeTpusa ObJia CTOAbL IMOJHO ¥ HOCIHef0BaTedbHO M3JI0H{EeHA.
OTaupe eil 6870 ofeciieueHO CAMOCTOATENABHOE MECTO cpefyl NPYIHX MaTeMa-
THYeCKUX HUCINILINH,

Buansmne sToif kEmru Jiinepa Opio HANTeNBHHM H onpeperaomuM. OHO
ocTaBajgoch B HoaHOI cune mo xomma XVIII Bexa. K romy Bpemenm amanwrn-
4ecKas TeoMeTpusl MONMOJHMJAACH TIapaMy O KOHPUTYpamuAX IPAMHX B HJ0-
crocreit (Momx, Jlarpamk, Jlakpya m ap.), @ MBI y:ie YIOMHHAJH, 9eM 3TO
ObI0 BHIZBaHO. BMmecTe ¢ Teopueil 06pasos BTOPOTO MOPAJKA DTU HOBLIE IVIABH
BHIZEAAIOTCA B OCHOBHOW (3lleMeHTapHBIR) KypC AaHAJINTUYECKO TreoMeTpHH
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¥ IOABJAETCA caMo 3To HasBaHme. QCymecTBIAA € IONHOM HOCAef0BATEIBHO-
CTHIO YCTAHOBKY, KOoTOpas MieT oT Jdiilepa, Jlakpya B 1797 r. Tak xapakrepn-
30Bal CBO# mojxom K upenMery: «lImaTedbHO ycTpaHss Bce IreoMeTpUYecKHe
IOCTPOGHMs, sI XOTed JaTh IOYYyBCTBOBATh UATATENI0, YTO CYIMMECTBYeT TaKasd
TPAKTOBKA IeOMETPHH, KOTOPYH MmKHo Omiro GH Ha3BaTh AHaINTHYECKONR
reoMeTpyeil, m OHa COCTOWT B TOM, 4TOOBl BHIBECTH CBOMCTBA HPOTAKEHHOCTU
13 BO3MOYKHO MEHLIIEr0 YHCJa NPHHIMIOB YHCTO AHANTNTHYECKUME METORAMH,
Kak Jlarpams oTo cuenad B cBoeii MexaHnKe o OTHOIIEHUIO K CBOWCTBAM pas-
HOBeCHA W JABIMMReHUsa». UTo Ke KacaeTCA TEOpPHUH TeoMeTpHYecKux o0pasoB
TIOPANKA BHIIE BTOPOro, aarefpamueckas reOMeTpUs OCTaeTcsa B KPYyry diiie-
pPOBHX Hpeil m MeToxoB, HoKa B mepshle fAecarmietusd XI1X Beka He HauHeTcs
BBeigHNe TPUHOUANAILEO HOBHX IIOHATHH BMeCTe ¢ HCIOJNH30BaHHEM n300pe-
TEHHHX TOrJa MOIMHBIX ajrefpamueckux cpencrB. IlocTemeHHO HOBBIE METO[bI
NPOHMKAIOT W B ajeMenTapuuil kype. [losxe npomnsoiifer eme oxHa ero mepe-
cTpoiika — mepexoj K BekTopHOMy uziokenwio. Ho mo coflepskanuio cpoemy
cleaHHOE W BReJeHHOoe JilliepoM OCTAeTCH HeIPeMeHHON 4acThio I COBpeMeH-
HHX V4e0HHUKOB.

Mur crapaimeh moKazaTh BHOIe, uTo Bropoil ToM «BBememma» me crouT
0cOOHAKOM B TBOpYeCcTBe Jiislepa. B HeM aBTop mCHONb30Bajd HEKOTODPHE pe-
3yJABLTATH, IOJYYeHHEE MM PAHbIie, B CBA3W ¢ HEM OBLIY HANMCAHBl M HOBHIC
pabors. OpHAKO B MOHYyMeHTaJdbHOW Tpwiormm Jitnepa — «Bnenenne B ama-
3y, «[Inddepennnansroe wucumcienue», «MuTerpanbroe wucuncieHue» (ee
mepeBoj Ha PYCCKUIl A3KIK 3aBEPINAETCH BEITYCKOM HACTOAMEr0 TOMa) — 3Ta
KHUTA ocTajach Oe3 mpoposskenma. OHa mokea OHIa DMOABECTH YATATENs
K TeoMeTpuYecKnM NPWMeHeHUAM aHajiu3a GeCKOHEYHO MAJHIX. JTH BOIPOCH
Jdiinep cobupancsa M3ITOKUTL B TpeThell Kuure csoero «llmddepennuanbroro
ACYHCAEHNA», O YeM OH YIOMHHAET HeOJHOKPATHO, HO BHIOJHATHL CBOU 3aMbhI-
cell eMy He yaaizock. OTBieKaeMblii MHOTOUYNCIEHHHIMH APYTHMHA TPYyAaMu,
OH Bammcal TOJALKO HepBele Maparpadsl 3agyMaHHOH KHHIH. JTOT OTPHIBOK
6si1 Bmepseie mamewyatad B 1862 r.

«Bpenerne» Jiiep cosgad B 09€Hb CKaThe cpokn. Vmesa moinyo acHOCTH
edH, OH ABHO He CBASHBaI cels sapamee meTanbHbM mianoM. Om crapaeTcs
IPOJBUHYTHCH BO3MOKHO JaJbIle ¢ HOMOIIHI0 CBONX METONOB, 0OpHBaeT U3I0-
JeHne, Korja conpoTuBIeHAe MaTepuala Pe3Ko HapacTaeT, PasBHBAaeT BOIPOC
TaM, rpe OH poGuBaeTcs ycmexa. Jiljiep OTKpOBeHeH /0 KOHIA, YHTATEND
BCe BPeMs CJBINIAT ero KUBOIl £OJ0C, WyBCTBO HENOCPEeICTBEHHOro ofImeHnsa
¢ aBTOpPOM He MOKMIaeT Hac Ha CTpaHWOAx sroif kamrm. Bee aTo orTHOCHT-
€A W KO BTOPOMY TOMY H [eJaeT er'o 4TeHHe HEe TOJbKO IMOYYHTeIbHHM, HO

H yYBJEKaTECJbHBIM.

% %
*

Tlepesoy Broporo Toma «Beemenns» — mocienuss paGora B. C. loxmana
(1880—1956); B ero mepeBojax BIepBHE H3JAHH HA PYCCKOM s3BIKe MHOITE
COYMHEHNA . KIACCHKOB eCcTecTBO3HaHMs (HampnMep, <«AHajuTH4ecKas Mexa-
makay K. Jlarpamxa, 1. I, 1938 r., 1. 2, 1950 r.; otgensrse pabort n3 «Ms-
6panHBIX coumpeHnil mo mMexammke» V. Bepmymin, 1937 r.; raasu us «OcHos
AuEaMuKY Toukm» JI. Ditmepa, 1938 r.). HacTtoamuil mepeBoy BEIIOIHEH ¢ 00bIY-
Hoit masg B. C. ToxMama TmMATeAbHOCTHIO W GOJBIINM TAKTOM. PasroBOpHHIl
CTPOii PiTePOBOil peun, HECKOABKO JOMAINHAA JaTHHD ODATHHANA, TOH HETOPO-
DIMBOTO HACTABHIKA, He >KaJelollerc CJI0B Pajy IOTHOTH W AOXO[IMBOCTH
W3JI0/Ke IS, HAIUIN CBoe BRpaskeHNe B Mepenofie, 0e3 NPHIIakuBaHus u Ges
HADOYNTHX apxamsmoB. Uurateidr Bce Bpema OypeT omMymaTb, 9TC ¢ HHM
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TOBOPDHUT HEe COBPEeMeHHHI aBTOP, T'OBOPHUT CBOMM M BMecTe C TéM BIOJHE IO~
HATHBIM S3BIKOM.

[lpn pepaxrupoBanmm TepMuHOJIOrHs Obila OpPUBEJEHA B COOTBETCTBHE
¢ mepseM ToMoM «BBepenusay nm ¢ TpextoMusiM «MHTErpatbHELIM HCYNCHEHAEM»
(Pusmarrus, 1956—1958). OrHOcuTenbHO 0GO3HAaYeHHIT BCe CKAasaHO B Tpe-
aucaosnd «OT U3KATENILCTBAY K TEPBOMY TOMY, HO, B CYIIHOCTH, BCe, YTO 3[1eCh
HAJI0 MMeTh B BUIY YATATENI0, — 3HAK JIJIA JorapudMa B Buje OGHON OYKBHI /.

Cuocku B Tercte — Tpex pomos. llognncannsie muunwmarxamu A. Il. mpn-
papaeskar A. Illoaiisepy, pemawtmpoBaBmemy stor ToM «Bsegemusy B Opera
omnia; JaTHHCKHWe BEIEPIKKM IPUBENEHH IJIs1 CPABHEHUA W HOSCHCHUS IPH
HANWYNY M3BECTHHX 0CO0EHHOCTEe! B A3LIKE OpUTHHAIA JIu60 TOrHA, KOTJA OHM
AMEIOT TePMHHOJOIMYECKOe 3HAYeHNe; HeNOANNCAHHbIEe IMOACHEHNSA U CIPABKHI
HpUHAAIeKAT pegakTopy. Ymcra B KBajpaTHHX CHOORAxX yKasbBaloT Ha IIpu-
MeYaHUA PeJAKTOPa, BHECCHHEE B KOHIE KHWTH,

. Hoepebucerui
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BBEAEHWME
B AHA/ M3 BECKOHEYHDBIX

RKRHHIA BTOPAA,
B KOTOPOM COJEPKHITCT

TEOPUSI KPUBBLIX AMHUM, A TAKIKE
AOBABAEHUE O MOBEPXHOCTIIX.

FJTABA |
0 EPUBAHIX JUHMAX BOOBILE

1. Taxk Kax HepeMeHHOe KOJIMYECTBO PACCMATPUBAIOT KaK BeJIWYHHY BOOG-
me, 0XBaTHBAOMYI Bce ONpefeleHnnle ee 3Hadenus [1], To B reomerpum mo-
moGHOTO pofa HepeMeHHOe KOJUTeCTBO yAo0Hee BCeTo IMPEICcTABHTh ¢ HOMOIIBIO
meorpapmdyennoit apaMoli Jumun RS (puc. 1). [eiicrBuTesnHo, Tak Kak Ha He-
OTpaHAYeHHON JTHHAN MOSKHO OTHEeINTH HI00YI0 OUpefielleHHYI0 BeJUINEY, 9Ta
JUHHUA MOKeT jaTh TO JKe caMmoe Ipef-

CTaBJIeHUe O RoJuYecTBe, KaKoe [JgaerT g P P S
nepeMenHoe KoidmuecTBo. Mrak, upempe )

BCErO Hajuo B3ATH HA HEOTPAHUYEHHOMH

auann RS 1ouky A, KOTOPYIO cUHMTaeM Puc. 1.

HAYaJIOM JJiA BceX ONPENeNeHHBIX BeJH-

9uH, KaKue IPeJCTONT OTKIanbBaTh. Torma oupeneiennas gacts ee AP mpen-
CTAaBAT OIpejeieHHOe 3HAaYeHWe, CORepPsKaIleecs B IEPEMEHHOM KOJHUYECTBE,

2. Nrag, mycrs z ABIAETCA NePeMEeHHEM KOJMYECTBOM, KOTOPOE MPEJCTaB-
asieT HeorpammdyeHHas mpaMag mmHuA RS, fleHo, uro ¢ moMomEBIo wacTeil, Bas-
THIX Ha jgaHuu RS, MOMKHO BHPASHTH BCe ONpEHETCHHbIC 3HAYCHUA I, eclH
TOJIBKO OHHM OYXYT MeCTBATENbHEIME. TakK, HaIpUMep, ecliu TOYKY P B3fTh
B caMoil Touke A, To HWcuesawmuil oTpesok AP npexcraBur sHadeHme r = ()
a geM Goarme GyAyT oTOABHTATH TOUKY P oT A, TeM GOJBIINM CTAHET ONpefe-
JIeHHOEe 3HAYeHHe T, HPeNCTABIsIeMOe OoTpeskoM AP,

HaszmBawtca atu orpesku AP abcyuccamis.

TaxuM o6pasoM, abGenuccsl NpeaCcTaBIAIOT OMpefiesieHHLIC 3HAYCHMSA liepe-
MEHHOTO .

2%
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3. Tak ®ar HeorpaHmIeHHas HpsiMasg JIuaud RS Opocrupaercs fecKoHned-
HO MaJeKo 1mo oGe CTOPOHL OT TOUKI A4, MO/KHO OTWIAJALBATE N0 00e CTOpPOHB
0T nocienHeil u Bee 3HaveHusA z. Eeai Mpr GyeM OTKIAmHBATh NOM0KATOAbHLIE
3HAYCHUA I, IPOJBUIAsCH TT0 IPSIMOM IWHIN BHPABO, TO OTPE3KH Ap, OTJI0/ReH-
Hple 110 JeBYI0 CTOPOHY, GYIYT NpeCTaRIATH OTPUIlaTeNbHbEe BHAYeHUA . JLeil-
CTBUTENBHO, 110 MEPe TOT0 KaK ToYKa P yXojuT ot TO9KYN 4 BUpaBo, 3HAUeHUe
z, npencrapisieMmoe orpeskom 4P, yseruwaupaercss. O6parHo, 9eM Goabule ToY-
Ka P yXofut Breso, TeM cHIbHee yMeHbIDaeTcs 3HaUeHHe z; a Korga touka P
nonanaer 8 A, suavenue x cramoBurcs = (. ITostomy, Korma Toura P orxoaur
elme flajblile Hajlepo, TO 3HAYEHUA T CTAHOBATCA MeHbBIIe HYJIA, TO eCTh OHU
CTAHOBATCST OTPUIlaTebHBIME, CTalo ObiTh, OTpesKu Ap, OTI0KeHHEBE HANEBO
OT TOUKHM A, DpeJCTaBsIT OTPHUIATeNbHHE 3HAYEHWA Z, €CIN MPHHATH, YTO
oTpesku A P, B3ATHE 110 NPABYI0 CTOPOHY, AAIOT NOIORUTEILHEIE €10 3HAYSHUA.
Bupouem, Gespasiuano, KaKyo MMeHHO CTOPOHY MBI U30epeM A MOJX0UTe ] h-
HBIX 3HaUeHMH Z, TaK KaK UPOTHBOMOJIOIKHAS CTOPOTTA ACT BCETNA OTPHIATETh-
Hble ero smasenus [2].

4. Wtar, MOCROJILKY IIpsiMad HeolrpaHudeHHasd JMHHA MPeJCTaBIsaeT mepe-
MeHHOe KOIWY4ecTBO X, IOCMOTPUM, KaKNM o0pa3oM MOsKHO yHOOHEe BCEro reo-
P MeTPHIeCKM IPECTABUTL JI0-

A oy ¢yaruno z. Hycrs y 6y-

lleT HeKoTOopoNl ¢yHKRIMeN z,

Koropas, crajlo OuTh, OyHerT

R 7 P_ S noaywaTh oUpeereHHOe 3Ha-
£ A FoD yeHUe, KOTfa BMecTo r OyAyT

MO CTABIATE onpejelleBHOE
sHagenue. BzaAB (puc. 2) Heo-
IPAHAY9eHHEYI0 MPAMYIO JHHRIO
Pie. 2. RAS pna obosHadennsa sHade-

HIH z, IPOBeJeM JJId KaK[oro

oITpeielenHoro 3navenus AP KoiwdecTBa r TepHeHAUKYJIApHO Juumio PM,
paBHYIO COOTBETCTBYIOIIEMy 3HaueHuio y. HoHeuHo, ecin sHademrme J OKa3hI-
Baercd OMOKATENLHELIM, YKA3aHHYK JHHAK BOCCTABUM BRINE IPJAMOH JIH-
Han RS, a ecl 3HavyeHwe y I0JydaeTca OTPUITATENBHHIM, TO ee cJlefyer
npoBectu HWke Hpamoi RS, mbo ecan DPUHATL, 9TO IONO/KUTENTbHEIE 3HATE-
HNH y paciojaraiorcs ssime npsamoil RS, To mcuesawouue sHageHwa OyAyT
Ha caMoil mpsAmMoi RS, a oTpHIaTedbHLE OKayKYTCA PACTIONOKEHHWMHI HUIKE

nocaenuen [*].

Iz

5. TaxuM 06pa3oM, IIPUBEJEHHbI BLIIIe DUCYHOR J3eT B KaYecTBe y TaKo-
ro pofa PyHRIMIO OT I, 4TO €CJIA TWOX0KNTh & = (0,70 y IPHHUMAET HOI0/KATe ] b~
Hoe spagenme = A B, aecnnBssath z=AP,toy=PM;ecin z=AD,ro y=0,aecan
B3ATH X = A p,T0 QyHKINA J Mol ydaeT OTPUNATENBHOe 3HATEHNE 1T, CIe[0BaTelb-
1O, HOPMAJIbHO IPOBeJleHHast JuHMA pm (OPAMAATA) IONAjaeT HuKe MPAMO
RS 1). AmanornaHsM 00pazoM W 3BAYEHUSA Y, COOTBETCTBYIOHUE OTPUNATENb-
HHIM 3HAYeBHAM z, maobpaskaioresa oppunaTaMn [*], pacmosio;KeHHBIMY BbIIIe
RS, Rorjga OHE ABIAIOTCA MOJOKUTETLHBIMIL. B MPOTHBHOM cilydae OHM MO~
HbL OHITh PACIIOJIOMEHE HWiKe IpaMoit RS mooGHo pm. A ecin Ipu KakoM-
aubo suauenuy r, Hanpumep npu z = AE, ¢ysknus y =0, To B 9T0M Clydae
ITHHA OPAUHATH KCYC3AeT.

1y M coxpausem ofo3Hauennsa Jiinepa, OTHHAKOBEe [JIA DAsHEX TOYEK.
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6. Crajo OnITH, KOTHA YRABAHHBIM 00pasoM HJd BCeX OIPeHeNIeHHRIX 3HA-
YeHUi & OypyT ONpefe/eHLl COOTBCTCTBYIONIIE 3HATSHNS |/, B KaiK/0# N3 TodeK
P npawmoit RS GygeM TpoBOAUTL MepleHgUKyIApHO X Hell oppmuaru PM,
BEIp@KAIOMMe 3HAUeHNST QYHKIHYK J/, W OJHI KOHIH 3THX opauuart, P, Gymyr
Jexcath Ha mpamoit RS, gpyrne e konrut, M, GyfyT HaXOqUTHCA JTHGO BBIIeE
augnu RS, Korpa sHa49eHns Y MOJORUTENBHB, 1100 HIKe ee, KOIJa 3HAYCHASA
Y OTPUIATENBHEL, JAH00 ke oHU GyAYT Je;Karh Ha camoil TuHuK RS, Korma stu
3HAYEHUA PABHEL HYJIO0, KaK 9T0 NoXydaercsa B Tourax D n E. Tarum oGpasom,
KoHNEBL M BceX 3TUX opjHHAT IIPefcTaBAT KaKYyo-HUOYAEL AWHUIO, IPAMYIO HIH
KPUBYI0, KOTOpas, cTalo OHTh, Ompe/e/ideTcss YRasaHHEM o0paszoM ¢yHKIMel
y. B cuxy sroro awGaa ¢ysaxnua or z, GyAyIH HCTOJKOBAHA TeOMETPHIECKU
yKa3aHHLIM TIyTeM 1), ompesesur HEKOTOPYI NHWHUIO, HPAMYI0 WIH KPUBYIO,
npuposia Kotopoil 6yfeT 3aBUCeTh OT IIPHPOAH QYHKIUH ¥f.

7. V3mo:KeHENRIM BHIIIE CHOCO00M MOSKHO B COBEPLUIEHCTBE H3YYUTE KPUBYIO,
KoTopad IoJydaeTcsad u3 (YHKIHHU Y, TAaR KaR 3Ta QYHRIUA ONpeMielAeT BCe
ee ToURH. [lelicTBUTeNbHO, I Kask[0#l TogKll P ycraHaBlIHBaeTcsa HEKOTOpas
nIuHA NepheHauKyJdsgpa P, KomedHass Touka EKoroporo M pacmolioskena
Ha KpUBOIl IMHUA, W 9THM IyTeM ONpENedA0TCs Bee TOYKH KpuBOoH. A Kak GHr
HE OHJIA ODOCTpOeHA KpuBas JUHAA, H3 KaKAoH TOYKM ee MOIKHO OIYCTHTH
IepHeEAuKyIApH Ha upsamyio RS u moaydurs takmMm o0pasoM orpesku AP,
KOTODHIe NIPe[CTaBIAIT 3HAUeHAA IepeMeHHOI0 I, a TaKRe AJUHL IIepIeHIu-
KyldapoB PM, koropsle npencraBiAior suadenusa yEruun y. Taxkum oGpasom,
He CyIlecTByeT HH OTHOM TOYKHM KpWBOH, Koropas He ObLIa GBI OIpefeldemna
YKa3aHHLIM [IyTeM ¢ ILOMOIUBIO QYHKITHH V.

8. X0oTs1 MHOTO NMHUIT MOKHO BEIYePTUTH MeXaHHIeCKU Hellpe PHBHKM [[BH-
JReHNeM TOUKH, KOTOpPOe cpasy HarJIA/HO BRABIAET KPUBYIO JIWHHIO IMEJIKOM,
Mb Oy/eM 2/lech PACCMATPHBATH KPUBLIE ITPEMMYINECTBEHHO KaK MOpPO:/ijieH-
Hble QYHRIPAMM, DOCKOIBKY TaKOWU IOXOM ABIAeTcA Gojee aHATMTUYCCKUM
u Golee IMUPORUM, a TaK:Ke Jydnle IpUCHoco0NeH AId mcuuciaenua. Tarkum
o6pazom, nwbada ¢yukuus or x OyAer AaBarb HEKOTOPYIO JMHIIO, HPAMYyI0
WU KPHBYIO; CTANO GBITh, H 06paTHO, KPHBLIEe JHHAN MOKHO CBOJNTE K QyHKIV-
aM. Tarum oGpasom, mpupofa BCAKOH KPUBOL JTwHUHM OYyHeT OHpegelsaThes
¢ [OMOIIBIO TAKOTO pofia YHKIUK x, KOTOpaA Beerma OyHeT MpefcTaBiaTh
UCTUHHEYI AUy oppaHatbl M P, Me:xoy teM Kak oTpesku AP, Ha KoTophie
OIIy CKAIOTCA MePIeHIUKYIAPE, TPOBeJeHHEe I3 0TeIbHLIX Touek M Kpusoif,
OIpeeNaoTea mepeMenHnM  [°].

9. W3 BrINIEUBI0/KEHHOTO NMPEACTABICHKS O KPUBHX JUHHAX TOTHAC jKe
clelyeT UX fleleHle HA HenpepuléHble H npepoigHble W CMEWanHbe. A HMeHHO,
Henpepblenas JWHUA CTPOHTCA TaK, 9T0 €€ IMPHPOJa BHIpAKaeTcs ¢ IOMOIIBIO
ofHOH onpesenentoil pyuariuy or z. Ho ecau Kpnpas JUHUA DOCTPOEHA TAKHM
00pasoM, 4To pasiauanbie uactin ee BM, M D, DM w r. 1. BeIpa:kaioTcsi ¢ NOMO-
b0 PasIMYHBX GYHKODI z, TaK 9T0 ofHA YacTh ee B ompegensercsa ¢ OMO-
mBI0 of{HO PyHRITIN, TOrma Kak Apyras vactb M D onucsiBaerca Apyroi QyHK-
el ¥ T. ., TO 9TOr'0 POJAa KPUBHE JHHNU MBI GyJeM HashIBATL RPEPLIGHBIMU
I CMEULAHHBIMY T HERPACUALHBIMUL, TAK KAK OHH He 00pasylorcs Ha OCHOBE
€IUHOI0 HEM3MEHHOI0 3aKOHA, 4 COCTABJAIOTCA M3 YacTed pasAMIHLIX Hempe-
PBIBHEIX KPHBBHIX.

1 hoc modo ad Geometriam translata.
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10. B reoMerpun peub ujer rIaBHHM 06pa3soM o HeIpepLIBHLIX KPHBEIX
u minke GyfleT MOKa3aHo, YTO Te KPUBHIe, KOTOPHE OIMUCHBAKTCA MeXaHHIeCKH
OMHEOOOPASHEM [IBIDKEHNEeM COrlacE0 HEeKOTOPOMY Hen3MeHHOMY NpaBuiy,
BHIpa;KAIOTCA TAK/Re ¢ HOMOMBIO ORHOUN (YBKIUU M, CTANO OKTH, ABIAIOTCA
"gempepuipasiMu. Mrak, nycre mEBMDM Gyper HeDpepHBHOR KpUBO#
auEmeli, Wpupoga KOTOpo#l BHpajKaeTca ¢ HOMOMBIO HeKoTopoil QyEKImum
OT x, KOTOpyw MH 0603HAYNM depes y. SlcHo, 9TO ecln Ha UPAMOM JUHHA
RS orknagmBaTh OT HENO[ABWKHOI TouKE 4 olpefeldeHHbe 3HAYEHMS T, TO
COOTBETCTRYIOMKe 3Hawenwa y OyayT AaBaTh MINHY HOpMAJIsHKX opauHar PM.

11. Tlpu nmacToAmEeM onpe/ielieEUN KPUBLHX JWHAI ClIefyeT Tak/Ke Ipuiep-
KHBATHCS HEKOTOPHX TEPMHHOB, KOTOPHIE BeCbMa 4acTO IPAMEHAKTCA B yUe-
HAE o KpusHXx JauHuax. Wrak, nupemmge Bcero, mpamaa 1S, ma Koropo#
OTRIAJBIBAIOTCA 3HA4eHHA I, HA3HBAEGTCHA OCbl0 WIN IpaMoil dupexmpucoll.

Touka 4 ,0T KoTopoii usMepdOTCA 3HAUSHNA 2, HA3HBACTCA HALALOM abeylcc.
A gacru ocu AP, npefcrasisoliue onpefleleHHbe 3Ea9eHNA z, 00KYHO Ha3H-
BAIOT abcyuccamit.

Mepuenpurynapsr PM, npoBefeHEHBe W3 KoHIOB abermuec P o Kpusoii
AWMENY, TOJy9Iuiu HasBaHue opdunam. B nausoM ciydae opauHATH Ha3HIBAIOT-
CA HOPMAABHIMU YU RPAMOYSOAbHUMU, TAR KaK OHEM 00pasyioT ¢ OChbIo MPsA-
moii yron. Ho Tak Kag opAuHATH MOT'YT MOJO0GHEIM ke o6pasoM o6pa3oBHBaTh
KOCKHI® YIJTH € 0ChIO, TO B TAKOM CJIydae OpAUHATE HASHBAIOTCA KOCOY2OALHWMU.
Mpasma, 3mect mMu 6yjeM TOCTOAHHO pa3bACHATH HPHPOAY KPHMBHIX IJIWHUH
¢ HOMOINBIO MPAMOYILOJBHHX OPIUHAT, €CAY TOIbBKO IPOTHBOHOJOMHOE He
Oynmer 0co00 OTOBOPEHO.

12. TaruM oGpasoM, Korja Kakaa-sulyas aGcrmucca AP yKasbiBaeTcs
¢ TOMOMIBIO TIePeMeHHOTO T, TAK 970 MeeM AP =z, To QYyHKNUA y YHRAZHBaeT
Benmauny oppuuaTel PM, utorga PM =y. Hpupoga ske KpuBOWl JMHNY, eciu
TOABKO TOCHTEMHAs HeIlpephiBla, Brpaskaercd cBoficTBaMM QyHKIME ¥y, T. e.
TeM COOTHOIIEHHEM, KOTOpOe yKa3hkBaeT, KaR y COCTaBIgeTcA U3 T W U3 NOCTO-
aaaslx Kogmaects. Crajo ObTh, 9acTb AS, B3aras ma ocu RS, Oymer MecToM
HONOKUTENbHEIX afcmuce, a "acTb AR MecToM OTpHUIATENBHBIX alciuce;
BMecTe ¢ TeM BHie ocd RS Gymer maxoquThes 00J1aCTh HOJTOMKITETHHLX OPAK-
HAT, a HUKe ee ©0JaCTh OTPHIATEABHBIX OP/AMHAT.

13. Wrak, mockodbky u3 ma060il QYHRIMM z HOJdydaeTcsl HelpepbIBHAA
KpUBAA JUHVA, TOCTEIHIO MOMHEO TaKyke M3YIATH U OIKCATh ¢ IOMOMBI0 3TOH
¢yurinm. JlelicTruTeabno, MPHEAAUM cHATAAa r IOJOKHUTE/NLHEe 3HAYEHUH,
BO3pacTalomye noctemenno or O o ©o, ¥ AJIA KasKA0T0 B3 HAX OTHINEM COOTBET-
CTBYIOTI{NEe 3HAYeHNA PYHKOUNA I/, KOTOPHE M NPeJiCTaBEM ¢ TIOMOIIbIO OP/AKMHAT,
OTJIOKeHEHLX BBOPX M BHU3 OT OCH B BaBHCHMOCTH OT TOTO, MMEIOT IU OHH
HOJIOKUTENbHBIE WIM OTPUNATENbHbE 3HAYeHN:A, — TaK Mbl IOJAYyYUM YacThb
Kpupoit dupvr BMM . Tlocme aTor0 TaKUM ke 00pasoM MPHIAIUM T BCe OTPH-
nareJbHbIe 3HadeHusA, npomsuradcst or 010 —oco, # TOrAAa COOTBETCTBYIOINE
3HAYeHHUSA y ONpeenAT 9acTh Kpusoil BEm, Tak uto Oy/er Iipefcrasieia BCA
KpuBad JuUBHA, cofep/Ramasica B JaHHOH QyHKUuUU.

14, Tax kax y asiagerca gyuKumei z, To Jubo y Gyaer paBHATHCA ABBOU
¢yaromu x, aubo Oyaer sagaHo ypapHeHWEe MeKIy & U y. B cuiy aToro mpu-
poma Kammoll KpHBO{l IMHAW BEIPAKAeTCA ¢ IHOMOIILI0 YPAaBHEHHA MeKAY
ABYMs TlepeMeHHBIMK T W y, W3 KOTOpPHX OHO, Z, 0603HaYaeT abCIuCeH, OTI0-
JKEHHBIE Ha OCH OT 3aflaHHoro navyana 4, a apyroe, y, o6o3RavaeT OPAWHATH,
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nepneHANKYIAPHBIE K ocu. AGCIICCH JKe M OPJMHATL, paccMaTpuBaeMble COB-
MECTHO, Ha3HBAIOTCI RPAMOY2OAbHBMU KoopOuHamamu. Benemcrsue »sTOro
TOBOPSIT, YTO MPUPOJA KPHUBOI JUHAU OIpeneliAerTcda ¢ IIOMOINBI0 YpaBHEHYMS
Me;KIy KoopaupaTaMH, ecln cyilecTByeT YpaBHeNWe, yKasbiBalomee, KaKOTO
pona ¢vHEINMeNl x apiadercd y.

15. Tak rak, craio ObITH, M3y9eHNe KPUBHIX JUHAN CBOJUTCA K MCCIENO0-
Bauio QYHRIAHA, HMeeTcd CTOJILKO ’Ke DPA3TUYHEIX POJ0B KPWBHIX JINHIH,
CK0JIbKO, Kak ME BHJeJX BHIIE, CYIECTBYeT pofioB pyRKMui. ClemoBaTelbHO,
KpUBLE JUMHHX TopoOHO QYHKUMAM Jydile BCeTo [EMWTh HA a12e0pauiecKue
u mpancyendenmusie. PazyMeerca kpuBast Anawua Oymer alre6pandecKoil, eciu
opaueara y Oyaer aarebpamdeckoil pyurmmeit aGemuccsl ; a Tak KaK OpUposia
KpUBO# JIHHAM BHPAKAETCA C IOMOIIBI0 aliredpandecKoro ypaBHEHUA MY
KOOpAMHATAMHU X K J/, TO 3TOI'0 poja KPUBHe IWHHN OORYHO Ha3HBAKT TAKMKe
2eomempuneckumi. TpaHCneHAeHTHOI Ke ABIAeTCS NTWHWS, NPUpPoRa KOTOpoOil
BHIpajKaeTcsi ¢ NOMOINBI0 TPAHCIEHeHTHOTO YDABHEHWS MeRAy & H Y, WIN
¢ OOMOIBIO TAKOI'0 ypaBHEHHs, 4TO y OKA3BIBAETCA TPAHCIEHISHTHOH QYyHK-
nueil z. TakoBo ocHOBHOe pasgelieAvie HEMPEPHIBHMX KPUBHIX JWHUH, cOTIAac-
HO KOTOpDOMY IoOCJde[HuWe ABIAIOTCA nub0 auxzebpauneckumu, aubo mpawnc-
yeHdeHmHuumMU .

16. Jlna roro 4ro6u omucaTh KPUBYIO JUHWIO, KOTOpas IOJydaeTcd W3
dysRUun z, malomell 3HaYeHWe OPJAMHATH j, CIeAyeT HamjiexamuM o0paszoM
y9eCTh NPUPOAY 3Toll QyHENUU: ABIAeTCS AU OHA OIHO3HAYHON W MHOTO-
sgaunoii !). Ilomoskum cmawala, 4r10 y ABIsETCs OfHO3HA4YHON (yHKImeil x,
T. e. 910 ¥y = P, rae P 0603Ha9aeT HEKOTOPYIO OGHO3HAYHY O QYHRIUIO I; TaK
KaK, eciu HPHAATh ¥ HEKOTOPOe olpefle/leHHOe 3HAYeHMe, Op/MHATA Y TakKe
UPUHEMAeT OJHO oIlpefleleHHOe 3HA4eHMe, TO Kaskqol abGcemmecce Oypmer cooT-
BETCTBOBATH O/IHA OPJMHATA H, CTANO OLITH, KpUBaA JuHKA OyJeT UMeTh TaKoil
BHJ|, 9TO eC/K B KaKoi-nu6o Touke P ocu RS npoBecru K mocaemueil neprenu-
rynap PM, To ou Bcerfa Nepeceder KPUBYIO INHHAIO, W IPHTOM JIWINL B OJHOI
rouke M. TakuM oGpasoM, KaKIoil Touke ocwm Oy/leT COOTBETCTBOBATH HEKOTO-
pasd TOYKa KPHMBOW INWHWH, a TaK KAaK OCh IpOCTHpaerca OecKOHEYHO AATIEKO
B 00e CTOPOBBI, TO KpWBasl JWHWA TOYHO TaK ke YXOZWT GeCKOHe9YHO [alleKo
B 00e croponsl. VlHade roBopst, KpuBasl IHHAA, KOTOPAsl MOJAyYaeTcsI U3 moKo0-
Hoil gyHKmME, OygeT yXOXuTh CIVIONIHON 4YepToil ¢ 06enX cTOpoH B OeCKOHed-
HOCTh BMecCTEe C OCbI0, KaK 9T0 MOJKHO BHAeTH Ha pPHUC. 2, Ifle KpHBad JUHHA
EBMDM 6es BCAKOTO mepepuiBa YXOOWUT Ha 0eCKOHEUHOCTH B 00e CTOPOHH.

17. Hyers y 6Gymer aBysmagmoii 2) QyHEmumed x, wiH, ecium 0GO3HAYUTH
Oyksamu P u Q opmosnaungie QyHRmUE z, mycTdb i = 2Py—Q, Tak |10 Gyzer
y = P4}/ P>—Q. Cramo 6sth, Kayoii abemucce GyLyT COOTBETCTBOBATD ABE OP-
AUBATHL i, HpruYeM oHK OyAYT MU0 0e AeACTBUTENLHEME, TAG0 00¢ MHUMBIMH:
DeliCTBUTEJNBHHIMA B TOM clydae, eciu Oymer P?>Q, a MuumbivMu, eciau Oyfer
P?<(Q. CrepoBatesipHO, I0Ka 06a 3Hadenus y OyqyT melicTBUTeNLHBIME, aGe-
uucce AP (puc. 3) Oynyr coorBercrBoBarb fBe opauHatsl PM u PM, 1. e.
UpsMad, HOpMalbHAdA K OCH B ToYKe P, DepecedeT KPHBYK® B JBYX TOJKAX
M u M. Ho tam, rie P2<Q,a6cnucce He Oy/leT cOOTBETCTBOBATH KaKaA-JHG0
OpAKHATA, T. e. IpAMAaA, HOPMaJpHad K OCH, B 9THX MecTaX HUTHE He BCTPETHT
DaHHOHW KpuBOH, Kak, Hampumep, B Touke p. Ho ecam pampme Gruzo P2>Q,

1) ¥ 9Sitnepa: uniformis u multiformis, r. e. 6ykBaabHO egUHA00OpasHan ((yHKIUA)
¥ MHOrooGpa3Haf.
2) biformis.
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TO He MoxseT ctath P2< Q 6ez Toro, uyrobbl mpoiitu uepes cayuait P2 = (Q, urto
OyfieT rpamuieil MeRLY AeHCTBUTe ThHBIME OpAKHATAMIT 11 MEMMBIMU, TakuM o6pa-
30M, B TeX MecCTaX, Ifle ROHYATCS NeficTBHTebEbe opauHaThl, Kak B C unn G,

n/

\

Puc. 3.

TaM y = P40, 7. e. 06e OpAMHATH CTAHOBATCA PABHBIMH Me;KIy cO60I0, B TaM
KpuBas, uarubas cBoil myTh, UjeT B 00PATHOM HarpaBJaeBMH 1).

18. W3 pucysnka sicHo, 9T0 I0Ka OTpULATENBHAS aGCHHECCA ~Z" HaXOgHTCA
mesxy upegenamu AC m AE, opauuaTa cTaHOBUTCA MHEMOI, m Torga P2<Q.
Ecan e ppurarbes panpime tourm E BIeBOo, TO OPANHATH CHOBA CTAHORSTCS
AeMCTBUTENLHLIMA, YTO HE MOKeT IIPOM30HTH Ge3 Toro, aroGbl B TOUKe F uMeso
MecTo P?=Q u, crano GuTh, YToGHI 06e OPIMHEATL COBNAI. Tyr cuosa abeuue-
cam AP cooTsercTByOT iIBe OpAMEATH Pm u Pm, moka M He foiizeM 1o G, rie
00e 3TH OPIUHATHE COBUAZAIOT, a OcHe TOUYK G cHOBA CTAHOBSTCS MEUMBIMI.
Taxum 06paszom, Ho0GHOTO Poa KpUBasA IEHHA MOJKET COCTOATD W3 IBYX WJIH
OO0JIBLIET 0 YHETa OTAEIeHHEIX APYT OF #xpyra dacreii, kak MBDBM u FmHm.
Tem me menee cienyer cuurars, 9T0 9TM YacTu, paccMaTpuBaeMbie COBMECTHO,
COCTABISAIOT OJHY HEHPEPHIBHYIO MIN HPaBUIBHYIO JTHHMIO, TAK KaK yRasanabie
BEIG OTAEJBHbIE TACTU TMOJYYATCA U3 ONHOI 1t Toif ke pyukmuu. Takum oGpa-
30M, 3T KpUBLe JUHUKM 00IafaioT TeM CBOICTBOM, YTO eCJIU B OTAeTBIBIX TOU-
RaX ocH IPOBECTH NMePHeHANKYIAPHO K mocaeqHel npsavele auaau MM, To 1noc-
JeHMe JN00, HNI/le He MepeceRyT KPUBOI AMENM, JHGO mepeceKyT ee B ABYX
TO9KAX, €CIH TOJNBKO, OHTD MOKeT, 06e TOUKH mepecedeHNA He COJNBIOTCS B Of-
Hy, 9TO HMeeT MEeCTO, €CJH OPIITHATH irposectn B Toukax D, F, H win 1.

19. Ecnn y 6yper rpexsnaunoii 2) pynkineii 2, T. e. y GyueT OLPesCHsATLCs
¢ TIOMOTILIO TAKOTO pOjA ypaBHCHUA:

y*—Py*+Qy—R=0,

rage P, Q u R ABIAIOTCA ORHO3HAYHBIMI GYHKULAME Z, TO L5 KayK/0r0 3HAYe-
HUA z opjuHaTa y Oy/AeT WMeTh TpM 3HAYEHNA, U TOTIA JUGO BCe DTH 3HAYCHIS
AeUCTBUTENLHL, N1G0 JNIIb OJHO AeHCTBATENLHO, a OCTANLHLE IBa MHEHMBIE.
HosromMy Bce opuUHATH TepeceKyT KpiBYIO JAWHUIO JUGO B TPpeX TOYKax, Jubo
TOJBKO B OfIHOW TOYKe, €CAHM TONBKO [Be MM Jlaske TPU TOYKH HepecedeHys
He conviorcsa. Cramo OHTH, HOCKONBKY Kakuol abcimcce COOTBETCTRBYET MO
MeHBIIeil Mepe ojiHa fleficTBHTEIbHAS OPMHATA, HE0GXOXUMO, 9TO0H aTa KpuBas

Yy ibique curva cursum inflectendo regredietur.
%) triformis.
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¢ 00eMX CTOpOH yXOqHIIa BMecTe ¢ 0Cbi0 B Oeckoneunocrs. CleqoBaTersHo,

aTa KpwBas AuHus OyJeT cocroaTh MuG0 U3 OAHOU HeNpPepHBHON JNHHHU, Kak

3TO NOKA3aHO Ha puc. 4, 1u60 U3 ABYX

/ pasmeNpHBIX UYacTeil, Kak Ha puc. J,

M UK Ke 13 O0JNbIIEro YHCIAa YacTeil,

ROTOpEIC OZHAKO B 00Mleil CIOMKHOCTH

00pasyoT OIHY ¥ Ty yRe HeNpepHBHYIO
JIUHAL.

M
A /P A
z K 8
MQJ_/M M
Puc. 4. Pue. 5.

~ 20. Ecam y Gymer weTnipexsnaqnoii 1) pyHruueii z, 1. e. ecan y Gymer onpe-
AIATBCA ¢ MOMOIIBI) ypPaBHEHHS

y*— Py*+Qy*— Ry +S5=0,

TO KayKIOMY 3HaYeHHI0 r GyeT cOOTBETCTBOBATH W00 YeTHpe melicTBIITeNbHBIX
3HavYeHUs Yy, anbo ToALKo ABa, JAubGo ux BoBce me Oymer. CiegoBaTedbHO,
Yy KpuBoii, KoTopas moiydaeTcst M3 TAKOTO POAa UYeTnipexaHauyHolf Qyurimanm,
OT/le7ILHBIE OPAHHATEL  OyAyT
IepeceKaTs KpHBYWH Jubo B
9eTepeX TOUYKax, JI00 TOJLKO
B IBYX, Jub0 HU B oqHOII; BCE
9TH CJay9aW IPeNCTABIenbl Ha
puc. 6. Hagmemur npu stom
OTMETHTh Mecta [/ m o, Trie
JiBé TOYKM HepecedeHusr CJ-
BalOTCA B OfHYy. Beaemcrsme
3TOTO KaK BIpaBo, Tak H Biie-
BO B GECKOHEUHOCTH JNMOO IIe ”
VXOAUT HU OHHA BETBL 3TOM Pue. 6.
KpuBoil, Aubo yXOmsT /iBe ee
BeTBH, MHHO faske Uereipe. B mepsoM ciaywae, Korga HM M3 KaKoil uwacTu
KpuBoil He yXogAT B OecKOHEYHOCTH HUKaKUe BETBH, KpUBag JMHUs Oymer co
BCeX CTOPOH 3aKPHITOM, KaK 5To BHAHO Ha puc. 6, I 0XBaTHT HEeKOTOpOe Ipo-
CTPAHCTBO.

Orcrofia MOKHO yike coCTaBuTh cebe mpefcTaBieBne 0 CBOHCTBAX KPUBBIX
InpUil, KOTOpHe HOJAYYaloTcsa W3 MHOTOBHAYAHX (YHRIME ¢ J0OBIM 9YnCcIOM
3HAYCHHH.

1) quadriformis.
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21. Cnepoparenbao, Korga y Gymer MHOrosHa4Hoil GyHKmedl, T. e. Gyer
OIPeAeNATLCA ¢ IMOMOINLIO ypaBHEHNUHA, B KOTOPOM IOoKasaTelb BHCHeil creme-
HU z yCTh PaBeH N, TO B 3TOM CJIydae UHCIO IeICTBUTEeNbHEX 3HAYeHWI | COC-
TaBAT au6o n, aubo n—2, mubo n—4, anGo n—O6 um T. A., clemoBaTeNLHO,
B TAKOM Ke KOJIWYecTBe TOUeK KaKad-HHOYRb opAvHATa OyieT mepecekaTh KpH-
Byio aumEmio. Takum o6pasom, eclim ofHA OpAMHATA lepeceKaeT HelpepHBHYIO
KPUBYIO B M TOYKaX, TO BCE OCTAlIbHEE OPAUHATH GYQyT MepeceKaTh aTy Kpu-
BYI0 B CTOJILKMX TOYKAX, 9T0 MX 4KCH0 OyAeT BceTJa OTIHYATLCA OT /M HA 9eT-
"oe uwncio. Cramo OBITH, KpUBAs IHHAA HUKOI/A He MOKeT OBITh epecedeHa
oppunaaroilt 8 m-+1 win 8 m—1 unau 8 m+3 u T. §. TouKax. ITO IHATUT, TTO
ecin 9uCI0 NepecedeHuil y ofiHOIl opaMHATH GyeT YeTHHM WIN HEeYeTHHIM, TO
¥ Bce 1IpoYHe OPAUHATH TIepeceKyT KPWBYIO JUHUIO B YeTHOM M HedeTHOM
KOJINTECTBE TOYEK.

22. Tarum 06pasoM, eciy ofjHa OpAUHATA TepeceKaeT KPHBYIO JAMHIIO B He-
9eTHOM d9Hclie TOYeK, TO.He MoeT OHTH Toro, 4ro0bl Kakada-umOymb apyras
OpJIMHATA HUTHe He mepeceKana 5Toll kpusoil. Ctalo GriTh, KpuBad Ha Kamxmoi
cTopoRe OyfleT UMeTh I10 MeHbIIeH Mepe OlEy BeTBb, KOTOPAs YXOAUT B GECKO-
HETHOCTD, & eCHH ¢ KaKo#-HuGyab CTOpPOHS! B 66CKOHEYHOCTD YXOMUT HECKOIb-
KO BeTBeil, To 9HCI0 MOCTeHNX HOJIKHO OLITH HEYeTHBIM, TaK KaK KOJWICeCTBO
HepecevYeHnii Ka/kaoi OpAUHATHE YeTHEM GHTEL He MoskeT. ClenoBaTe bHO, €CIH
HOACYATATE ¢ 00eUX CTOPOH BCE BOTBH, yXOAATME B GeCKOHEYHOCTH, TO MX YHC-
a0 Gymer Bcersia 9eTHHIM. To e caMoe mMeeT MeCTO, KOTJa OPJIMHATH Iepece-
KAalT KPABYK JWHUIO B 9eTHOM 9YUCIe TOYeK, TaK KaK B HTHX ¢JIydadaXx 1Mo o0e
CTOPOHHL B 0eCKOHEYHOCTh He YXOJUT HW OJHOHW BeTBU WIH jKe YXO[HUT J(Be,
9eTHpe W TOMY Iof00HOe KOIMYeCTBO BETBeH, B pesyJibTaTe 4ero, crajlo ObiTh,
u o0miee 9MCiI0 BeTBell KpuBoil, yXOZAmuX B OecKOHEYHOCTD, Gy/eT weTHEIM [°].

Mur o3EaKOMUINCEH, TAKUM 00Pa30M, ¢ HEKOTOPHIMHU 3aMedaTelbEBIMHA CBOii-
CTBAMW HeIlpepPHIBHEIX U IPAaBUIBHEX KPUBHIX NAWHUI, 9TO MO3BOJSET OTIHIATDH
MX OT KPUBHX IPEePHBHHIX I HEIPaBUIbHBIX.

=/ CN
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0b USMEHEHUN KOOPIAMHAT

23. llomo6ro ToMy KaK Ha OCHOBAHWUN YpaBHEHWA MY KOOPAHHATAMA T X
Y, 3 KOTOPHX Tmepnas oGo3Ha”aeT afclliccy, a BTOpasd OPAMHATY, 3aJaHHYIO
KpuByio (cM. puc. 2, crp. 20) msoGpakaroT Ha ocu RS, B3AB 110 cBOEMY BHOODPY
HeKOTOPYI TOUKy A B KadecTBe Hadala abcIumcc, TOYHO TaK ke, HaoGopoT,
KOI'7[a KPUBAs IWHAA yyKe HadepueHa, ee MPUPOJY MOKHO BHIPASHTH ¢ IOMOINbBIO
ypaBHeHUA MesRny KoopauaaraMu. Ho B anaoM ciiydae, XoTsI KpuBas 1 3alana,
[Be BETW OCTAlOTCSA BCe-TAKU B HAIIeM NpPou3BoJe, a NMOHHO: MOJOKeHUe OCH
RS w magamo agenuce 4. Tak Kar Hociennne MOYKHO M3MEHATh OECKOHEYTHBIM
9UCIOM CI0Cco00B, TO JasKke AJIA ONHOH M Toil jKe KPUBOH JINHIN MOKHO Ipe/-
cTaBUTh OecKOHmedHOE WUCIO YPaBHEHUH, B CUIy 9ero He Beelfla HA OCHOBAHMMA
pasanend ypaBHeHME MOKHO IeJdaTh 3aKIOUeHNe 0 PA3JINYNy KPUBHIX JHHWIH,
[IpefiCTABIAEMEIX 3TUMHU YPABHOHUAMM, XOTA PA3INIHEe KPUBEE K JIajoT BCerja
pasiudHBe ypasHeHW.

24. Wraw, moCKOIbKY, MeHAA KaK 0Chb, TaK M Hadaslo abcruce, MojlydaeMm
GeCROHEYHO MHOTO ypaBHEeHW, BEIPKAIOIMNX NPUPOY OJ[HOU U Toil sKe KpU-
BOil IUHWM, BCe 9TH ypaBHeHWA Oy[AyT B3aWMHO CBH3aHBI, TaK 4TO IO OJIHOMY
32/JAHHOMY YPAaBHEHWIO MOMHO Oy/eT oIpefleluTh Bee ocTalbmne. JledicTBu-
TeNbHO, 3ajlafHOe YpaBHeEMe Me:sJy KOOpAMHATAMU ONpefeligeT KPHBYIO
JANHAIO, a KOT/A IOCIeHAL H3BECTHA, TO, IPUHAB KaKy0-BHOY/ b IpAMYIO JIMHILIO
B KadecTBe OCH W Ha IfoclefHeil RaKyIo-HUGY/Ibh TOUKY B KadecTpe Hadala abGe-
UHCC, MbI BBRIBEIeM COOTBETCTBYIOINEe ypaBHeHWe MeKAY NPAMOYTOJbHBIMH
opauuaatamu. M Bot, B macToAmeii rraBe Mbl H3JI0KIM METO/T, ¢ IOMOIIBIO KOTO-
poro mo 3agaHHOMY YpPaBHEHMIO A KaRo#W-HuOyADL KpuBol MokHO OymeT
HalTV ypaBHeHNe Me:k/y ee KOOpAUBATAMY 110 OTHOLUIEHNIO K KaKo#-1ubo Apy-
roil ocum M K KakoMy-Imbo HHOMY Hadaldy KOOpaMHAT, KoTopoe OyleT BHpAa-
AarTh IPUPOAY TOH K€ KpUBOH JWHMH. JTHM IyTeM MBI HOJHOCTBIO BHIABUM
BCe ypaBHOHHA, KOTOpHe CofepskaT B cefe MpHPOAY OAHOI 1 TOIl /Ke KPUBOM
JAMHEAM, W TaKuM o6pasoM MOKHO GyJeT mnerde CyJUTb O DPa3THYUH KPHBEIX
Ha OCHOBAHWN pasiuams ypasmenmit [7].

25 Ntax, mycrb flano HEKOTOPOE YPABHOHVE MEKAY £ M ¥, Ha OCHOBAHUA
KoToporo, B3saB (puc. 7) npsamyio RS B KadecTBe ocnm m TOUKy A B Kadecrse
Hagajia abcemumee, Tak 9ro z Oymer oGosHadarh abcuucey AP, a y —opauuaTy
PM, nposenem Kpusyo tunuio CBM , npupojga KOTopoit, cTalio GHTh, BEpasKaer-
cs 3agaEEEM ypabHeHwmem. CoXpaHmM Ha mepBHX HOpax ochk I1S, HO mpumeM
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Ha HeM B KauecTBe Hadvasia abcmuce Apyryio Touky D, tak uro remepsb Touke M
KpuBoil JuHpm Oymer coorBercTBOBaTH abcrncca DP, KoTopylo ML HOJOKHM
pasHoil ¢, a oppuuara MP ocrameTcs mo-mpeskHemy paBeoil y. Mtak, Oynem
HCKaTh YpaBHeHIle Me;Kmy M ¥y, BHpaka-
M/ 0ee Tpupony Toil ke kKpupoin CBM.
Homosum npome;RyToK A D==J; 910T 11pO-
B MeKYTOK OTRJIAABIBAETCA HaJeBO OT TOY-
kn A B oGiacTu OTpHIATedBHEIX abcmicc.
Torna DP=t=f+x u, craxo OBITh,
z=t— {. Taxum oGpasom, ecau B [3axan-
HOM| ypaBHeHNH MeAY T M [ BCIOAY
7 Y 5 BMeCTO Z MNOJACTABUTL t—f, MOXYyUIHTCS
/ ypasHeBUe MesRAY ¢ u Y, KoTopoe Oyner
NPCOCTaBAATE Ty Ke CaMylo KPUBYO -
a0 CBA. A Tak kak Benuduna AD=f
3aBMCUT OT HallleTo IpOM3BOJNA, TO Mbl
yiie ToJydaeM GecKOHeUIo MHOTO pas/iNYBbIX ypaBHeHHIl, I BCe OHU Oynyr
BEIPAKATH OJHY U Ty sKe KpUBYIO JUHWUIO.

26. Ecu KpuBast IUHEUSA TepecekaeT rae-HuGyab och RS, vampuMep B TOU-
ke C, T0O, IPUHEAB 3Ty TOYKY C 3a Hadaso abCIICC, TMOIYIUM TAKOr0 pofa ypas-
HeEUe, 910, HodokuB adcnuccy CP =0, ofHOBpeMEeHEO MOJyqUM MCYe3alollylo
opmaBaty PM, ecim Toibko TOUKe ocu C COOTBETCTBYeT JUIIb OFHA OpIUHATA.
A Ttouka mepecedenma C, eCJaN TAKUX TOYEK O[HA WM HECKOJIPKO, HAXOIUTCH
U3 TpeNT0/KeHHOr0 BHa9ale YpPaBHeHHA MOKAY T U Y, ecad MOI07KHTb y=0
¥ OIpee/IUTh M3 yPaBHEHHUA 3HaueHNe Wi 3Havenud r. M6o B ToM Mecre, rac
KpHBag JWHHA BCTpedaercd ¢ ochbio, y=~0: clegosarenpio, ecau, Hao00poT,
noxoxuth y=~0, To BEIABATCA BCe Te a0CIMCCHI, T. €. BCe Te BHAYEHNMA I, IIpi
KOTOPHIX KpHBasA BCTpeYaercsa C OCHKO.

Puc. 7.

27. Urax, magaio abcuuce N3MeHHTCA IPU TOil ske OCH, ecin abcmuccy x
VBEINYATH WM yMEHBLIIUTH Ha 3aJlaHHOe KOJWYeCTBO, T. €. eCAd BMECTO J
B3siTh {—f. 3ech | GyAeT MOJOKATEIBHLIM KOMHYECTBOM, eCII HOBOC Hadalo
abcumeec D Gyner cMemeno Bieso or A,

n, KoHedHno, OHO Oyfer OTpUIaTeIbHbLIM M
KoJu9ecTBOM, eciau Touka [ GymeT pac- 5/

TOJI07KeHA BIPABO OT TOUKH A. /

[Tpepmonomum teweps (puc. 8), 4TO £
noclie Toro, Kax kpusasg LBM Obura omn- /

caHa 10 3aJ[aHHOMY YpaBHEHWIO MEXAY g
AP=z v PM=y, Mu NpuEAIHN APYTIyiO
QCh 's, TapallIeIbHYI0 IpekBeil, I Ha Heil
B3sAM TOUKRyY D) B KadecTBe Hagaia abcOice; » s
TIpU 3TOM HOBad OCh TMPOXORUT B obaacrh / D F q

I4

OTPMIATeJILHLIX OpAUHAT, M IIyCTh pac-
crogHme ec orT npemneil ocn AF=g; a Pue. 8
TaK;Ke IIPIMeM, uTo IPOoMeskyTor DF = fe. o
AG=]. Taxnm obpasom, Ha »T0il HOBOMH
ocu abemmcecoil, cooTreTcTBY Ol Touke M Kpusoil, Gyaer DQ=t, a oppuHa-
toif QM =u, u Torga

t=DF4+FQ=f+2z u u=PM+PQ=g+v,
OTKY I3

r=t—f u y=u—g.
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[losTOMY €cau B 3aJJAHHOM ypaBHEHHM MEKIY 1 J BCIOAY HOCTAaBUTH {—f BMe-
£TO Z ¥ U—g BMECTO y, TO TOJYYATCS ypaBHeHHe MEKAY ¢ M 1, KoTopoe GyfierT
BLIpASKATH IIPUPOAY TOH e caMoW KpHBOW JIHHUW.

28. Taxk KaK, cTajio ObITh, BEAHYMHE f W £ 3aBUCAT OT Hallero BLIGopa i,
3HAUMT, MOTYT OBITH olpeesenbl GeCKOHEYHBIM UHCIOM CII0C000B, MOIKHO CO-
¢cTapuTh GecRoHEYHO (0JIBIIe pasIHIHELIX yPaBHeHMI, YeM B IPEbAyIIeM CIy-
Yae, HpHYeM, OFHAKO, BCe OHM OYAYT OTHOCHTBCA K OJHOH M TOH jKeé KPUBO
avauu. MTar, eciu JBa ypaBHEHHsI, OJHO MY T U ¥, a Apyroe Memiay ¢
il ¥, OTIMYAIOTCA APYL OT Jpyra JNnib TeM, 9TO OJHO N3 HUX IePeXOmuUT B ApPy-
roe, eclyr KOOPAUMHATH OJHOr0 M3 HUX YBEJHINTH WIM YMEHBIIMTh Ha JIH0bLIS
3afaHmple KoAudecTBa, To o6a ypaBueHUs, X0Td I OTIARYAIOTCA JPYT OT APYra,
BCE-TaKM MPECTABIAAOT OfHY ¥ Ty jKe KpuByo juguo. Cralo GuITh, yRazad-
HBIM [Ty TeM JIerKo MOKHO COCTABHTE O@CKOHEYHO MHOI'0 PA3JIHYHNX yPaBHEHMII,
IpiYeM Bce OoHU DYAYT BCe-TAKH BHIPAKATH NPUPOJY OZNOIN M TOIl ke Kpupoil
JTMHM,

29. Tlpegumono:kum (puc. 9), 4T0 HOBAA OCH I'S HOPMAIbHa K Upexkneii RS
N mepecekaer ee B mavane aGeyuce 4, Tak 910 00e 9TH OCH UMEOT OJHO U TO jKe
Hadano abcmuce A. Tar Kar mo oTHOIEeHUI0 K ocu RS 3ajaeTcda ypaBHEHNE
spusoiit LM mexny abcumuccoii AP=x u
oppuraToit PM =y, onycrum w3 toaru M
KPUBOIl HA HOBYIO 0Ch I'S TEPHEHJUKYJIAD
MQ u obozmagumM HoBYI0 abcnuecy AQ=1 a M
u HoBYIO opauHaty QM =u; TOI7Nla BBUAY
toro, uro APMQ upepgcraBiasger coGow
UPAMOYTONbHUK, 6yieM UMeTh =y HU =2.
Taxum oGpasom, u3 3TAHHOT0 yPaBHEHUS
MEKIY T W I HOJYyJUTCA ypaBHEHWE MeK- R 1A
Ay t UM u, ecau MOJCTABUTH U BMECTO I / 7
u t Bmecro y. Crano ObiTh, IpeKHAMN /
l

K3

alCHACca £ IPEBPATHTCS TElmepsb B OPAN-
naty QM =u, a TUpeRHAA OpAUHATA Y
npeBparurcd Tenepb B abemuccy AQ:t. Pue. 9.

Taxmm 06paszoM, 1 TI0 OTHOIIEHU I K HOBOIT

OCH He Mpon3oiileT HIKAKNX UBMeHeHHWI B ypaBHeHHH, IIOMHMO TOrO, 4To 00e
KOOPAUHATH z 1 y o6MensajoTca MecraMn. B cuny atoro aGeumeey m oppumary
OOBNYHO Ha3bIBAIOT BMeCT€ KOODAHMHATAMU, He Jelas HWKAKOTO Pasdmins,
KaKyl0 U3 HAX OPUHATH B KadecTBe a0cIUccHl Wi opaunaTel. V6o ecam 3ama-
HO ypaBHeHHe MEKAY ABYyMsA KOOPAUHATAMH Z W y, TO MOJY4ATCS OXHA II TA
ke Kpusas, GymeT Jyv MPHHATO AJs 0003HAYeHHA aGeIyuechl T Wi .

30. Mur mpefmoXoKILIN 3eCh, UTO YacTh As HOBOIl ocH rs mpeficTaBisger
HOJO;KUTeNbUNe a0cMucehl M YTO [0 TPABYI0 CTOPOHY OT OCH I's HaXOXHTCA
06acTh TONOKUTENbRLIX opAHAT. Tak Kak BHGOD B TaHHOM cllyuae ABITACTCS
TIPOUBBOJNBHEIM, MBIl MOKeM ero 10 ;KeJaHUl H3MennThb. CilefoBaTelbHO, €ciu
HqacTh Ar ocu TpeHAZHAYEHA I NOMTOKUTEIbHELX abcuyce, To oymer AQ = —t,
TAaK 4TO B yPaBHEHWH MeKAY T U Y Ha/0 Oyfler BMecTo y nocTasuth —t. [lamree,
©CJIH IPUHATH, YTO BIPABO OT OCH r's HAXOUTCA 061aCTH OTPHIATENBHEIX OPII-
mar, 1o umomydurcssi QM = —u, u BMecTo x Hago Oyaer micaTbh — u. Orcioga
TOHATHO, 9T0 NPHPOAA KPUBOW JUHUI He U3MEHUTCS, /Il B ypaBHEHNI MesK/Iy
KoopinHaTaMn 00e KOOPAMHATHL WIN iKe OJHY M3 HUX CesaTh OTPHIATEND-
HBIMI, — O TeM CJeyeT IOMHUTh HPH BeeX MpeobpasoBaBMAax ypaBHeHNd.
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31. IIycrs reneps (puc. 10) HOBas och rs mepecexaeT HUPEKHIOW OCH
RS mop wakum yromHo yriaom SAs M Uycrb mNepecedeHue MPOMCXORNT
B Hadajle abcnucc A, TaK 9TO 5TA TOUKA ABIAETCA HadaJioM abCIuUCC HA TOM
» u gpyroii ocu. MTtar, mycre ma-
—  HO OTHocUTenAbHO ocm RS Hero-
TOpoe YpaBHEHHE [JA KpuBOi
LM wmemxpy abGcmuccoii AP =
n opmuEaroit PM =y, m3 Ko-
TOPOTO ciefyer Nalith ypaBHe-
t/ HUe AJA TOH e KPHUBOHA OTHO-

3 P § CcuTeJbLHO HOBOIl OCU 7S, TO €CTh,
/ A ecniv W3 TOYKU Kpuso#r A onyc-
L

Vi THTH HepneHfURyIAp MQ ua Ho-

BYIO OCb, — ypaBHeHUE MEM/Y HO-

4 Boil abcmuccoit AQ =1t u opan-

g maroit MQ=u. Uycrs yrox

Puc. 10. SAs=4q1), ero cHHyC=m H KO-

CHHYC = 1, TAK 9TO eCJI1 IPUHATH

elUHVIly B KadecTBe TONHOTO cuEyca |8], 1o 6ymer m?-+-n?=1. Omycram u3

Toukn P nmepmeHpUKYIApHl Pp nu Pq Ha HOBbe O0CH KOOpPIWMHAT W TOTHA,
nockonsRy AP =z, Oygem umerh

Pp=zxsing, Ap=uzcosgq;
3aTeM, HOCKOABKY yroi PMQ = PAQ= q, 70, 1ak Kak PM =y,

Pg=Qp=ysing, Mg=ycosq.
Orcrona nosywnTes
AQ=t=Ap—(Qp=2xcosq—ysing
2
QM =u= Pp+Mq=zsin gty cos q.
32. Ho rar war sing =1, cosq=n, to Oypmer
l=nx~—my W u=mx-ny,
a oTCIOHA TOIydaercs
nt+mu=nx+mizr=uzx
a
nu—mt=n -+ miz=y.

Taxum o6pasom, UCKOMOe ypaBHeHHMe MEXIy { W u OydeT Haitgeuo,
ecyiil B TPE/JIOMEHHEOM YPAaBHEOHUH MeRAYy 2 U Y TOBCIOJly BMECTO I Halln-
caTh MU-+nt W BMECTO, y HANWCATL nu — mt, €ClN TOJIBKO dYacTb ocu As
COMEePIKUT TOJIOKUTeNbHbIEe A0CIUCCH, & NOJ0KNTeJIbHLIe OPANHATHL IPHXO-
narca Ha obdacts QM. ME IpefnoNoREIW TaKKe 31€ch, 4yTo yroa SAs
MPUXOAUTCA HA O0JACTH OTPUIATENBHEIX OpauHaT. A ecin OB As TpOXoguio
Beie AS, TO npu BHIIKCICHWW MPHLLIOCH OB HPUHATH yrod SAs=q orpu-
HATeJBHEBIM 1 B CHJIY 3TOI0 CUHTATL H CHIIYC €T0 M OTPRIATEeILHEIM.

33. llycrs Tenepn (puc. 11) HOBOE oclr rs IpuaaeTcsa Kakoe YrOAHO MO0~
jepme W Ba Hell B KavecTBe HayaJa Koopaumsar Oepercd KaKad YroJHo

1} B coorBercTBHHN ¢ OpHTHuaioM Oykea g ofosmawaer 1 yrox, U Touxy ua puec. 10.
C mogoGHBIMA CaydYafAMHI YATATeNb BCTPETHTCA U Halblide.
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roura D. Ilyers RS mnpepcraBider co00I0 NPe;RHION 0Ch, IO OTHOMIEHHIO
K KOTOpOHl mMeeTcs ypaBHeHHe Me:RIy abcruccoil AP =z wu oppumaTtoit
PM =y, Bepaskaiomee Npu- e
pony kpuBoii guuuu LM, "
U IyCTb, HCXOAs U3 9TOTO,
rpefyerca [laTh ypaBHeHUTe
MERYy HAPYTHMH KOOPJHEA-
TamMi ft B U, OTHECEHHhMH A& 5/ A P by
Kk woBoi ocm rs. Ony-
CTUB W3 Kakoil-mubo Touxkum 7
M xkpmEBOfl NVHWN mepUeHAd-
ryxap MQ ma HOBYIO OCB s, Y4 g
obosmaguM aGtmuecy DQ de- ‘

pes t u opaunary QM wuepes a

-u. J[aa Toro 4wro0H BaiiTh f
ypaBHeHHE MeJy HUMH, W3

HOBOro Hadaja abcmuce D

onyctuM uepueHpuryisp DG

Ha TPEeKHIOI 0Ch N IOJIOMKUM Puc. 11.

AG =f,DG =g, a 3aTeM depes

TouRy [) mpopesieM mapallensHyio mpemmpeil ocu RS awmEumio DO, roropyio
npeskEAA opjawHata PM, GyRyum mpopoisresa, Bectperut B O, W Torga

MO=y+g wu DO=GP=x+].

Haromen, nonommm yron ODQ = g, W mycTh €ro CHHYC=/m U KOCHHYC = 1,
cudrTas Beerja NOMHHN cuHyc paBEeM 1 [8], Tak 4rTo OymeMm uMeTh
miynt=1.

34. Temeps u3 Toukn O onycTuM Kak HA HOBYIO ochb D(), Tak W Ha op/u-
HaTy MQ mnepnenguxynsipsr Op m Oq. Bsupy toro, 9ro yron OMQ = ODQ
nDO=zx-f,a MO=y-+g, Gymer

Op=Qq=(z+ /) sin ¢ = max+ mf

n
Dp=(z+ f)cosg=nz + nj.

3aTen,

Og=Qp=(y+ q) sin g=my -+ mq
n

Mq=(y+ g)cos g=ny + ng.
Uraxr, orcoofa ciaexyer, 49TO
DQ =t=nzx + nf— my—mg

QM =u=mx -+ mf + ny + ng,

M 9TUM IyTeM 00 .« M y OyayT ompefesleHB HOBbie KOOPIWHATH § W u.
HeiicTBHTEIB0, U3 YKABAHHOTO MOIy9aeM

nl+mu=z4f w nu—m=y-+g,
rak Kax m? - n?=1. Ilosromy Oymem wumers

r=mu-4+nt—f a y=nu—mt—g.
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2

Crano OBITH, €CNU DTH 3HAYENHWS IOACTABUTH BMECTO X M Yy B ypaBieHue
MEMIY & W Y, TO MOJYHHTCS ypaBHeRWe Me:wjy ! I u, KoTopoe Oymer Boipa-
JRATH TpUPOAY Toil sKe wpusoil amamm LM,

35. Tar waw renpss ceGe upepcTaBuTh Kakoil-ambo ocu rs, Koropas
Kaxk Obl A OBLJIA PACHONOMKCHA B TOH jKe IJIOCKOCTI, 4TO M KpuBasl ITHMSI,
ONHAKO HC COHEp;Kajiach OB B 9TOM HOCICHCM ONpeJe;TeHI, TO IS OJHOI
u toil me Kpusoit LM He cyimlecTByeT IIMKaKOro ypaBIeHUST MCMKAY HPAMO-
VTONBIEIMYA €C KOOPAHHATAMU, KOTODPOE He COAePHAIOoch OB I IPUBEICIIIOM
BEIIIIE YPABHGHHU MY [ I #. A Tak KaK KOJHYCCTBA [ 0 g M yroJa ¢,
OT KOTOPHIX 3aBUCST /7 W 1, MOYKHO M3MeHATh OCCKONeUHLIM WICIOM CIIO-
¢000B, TO BCE YpaBIEHIA, KOTOpPLIC cojepsKaTcsl B ypaBHOIMY MCRAY ! W U,
HalilelTHOM BBINNMEeYKA3alUHLIM [TyTCM, BHPAKAOT HPHPONY OXHOI M TOIl sKe
mumr. B cray 3T0ro fipuBejeHHoOe BLllle YPaBHCHIIC MesTy ! M u OOLIYHO
NazKBaKT OOIIUM ypaBleHMeM KPpwBoi muaHIM LM, Tak Kak OHO COJepRUT
B cefe permmuTelLHO BCC yPABHEHIfsI, KOTOPHIC OTHOCATCS K OHOM H TOH jKe
KpuBoli JMARM.

36. Beume Mbl y:Ke KOCHYJMCH TOTO, YTO HA OCHOBAHUY Pa3JHMYMsl HEKO-
TOPHX ypaBHEHHI Me;RAY KOODJAMHATAMH TPYAHO CyAUTh, OTHOCATCH JIM 9TU
YPABHEIUA K OMHON U TOH ke KpHMBOMl IMHMH WJIH K& K DAa3JJIIYHBEIM KpH-
srM. Temeph, cTalo GHTH, BHIABIAETCA HYTh [ Paspemienus BeexX M0 00-
HOTO pofia Bompocon. [leiicTBuTENBHO, TMYCTh NPCHJNOMKCHEL [Ba yPaBHCHIUI,
OJHO MCKAY Z W Yy, BTOPOC MeAy i W U; JIOJO:KMM B NCPBOM

z=mutut—f H y=nu—ml—g,
e M U R eBA3AHLL MCEKAY coD00 coormotucHiem m* -+ n*= 1. llocac atoro
CJICAYeT BLISCHUTDL, CONCPKUTCH I BTOPOC YDABICHAC MCKAY ! H @& B TOM
YPaBHCHMH, KOTOpOe OBIJI0 TOJABKO YTO BLIBEJACHO, TO CCTH HC MOTYT JIH
KOJAYCCTBA [, ¢ BMCCTC C M 1 A ObITL ONPCACJCIHBI TARIM 00pazoM, ITO0B
NOJy9HI0Cch BTOpoC ypasHemie Meaay !y u. Eemun sro mowmo cacaats,

10 00a [MCpROHAYANDLILIX| YPABICHHA BLIPAMAIOT OJHY N TY IRC KPUBYIO
JITRMIO, CCJM 3KC IIeT, TO OHIl BRIPAYKAIOT PABTUYHBLIC JWITHA,

ITPUMEP

Y KazamHL M IIYTeM MOHHO BBIABHTBH, 9TO CJHCIYIOIIHE BA ypasHeHUu:A:

y?—ar =20

16u? — 241y - 9t — 55au + 10at =0,

OTHOCATCA K OAM0H U TOIl Ke KPUBOM JIHHIN, XOTH OHI CUJBHO OTIHYAI0TCS
apyr or Apyra. [leficTBUTCABHO, CCAM B MCPBOM  YPABHCHHMM MBL  FOORIM
r=mudnt—f n y=nu—mt—g,

TO OHO TIPCOGpasyeTcs B TAKOC:
nu? — 2mntu + m2t® — 2ngu - 2mgt + g* — mau —nat + af = 0.

Jlnsa toro urofnl y3HAThH, COACPHKHTCHA JW 1 HTOM YPaBHCHHE IPUBCICHHOC
BLIIIC BTOPOC YPABHCIUC, YMHOKHM 2T0 ypapmemice ma n%, a BHIOICHPHBC-
nennoc —Ha 16, j1abul nmepsele YieHH B 000MX ypaBHCHHAX cOBNAH, u OymeM
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UMCTBb

16n%u? — 24n2tu 4 9n?? — ddn2au + 10n%at =0
i

16n2u? — 32mniu+-16m22 — 32ngu4-32mgt + 16¢g% — 16mau — 16at -~ 16af = 0.

Temepb BHISCHUM, CKOJIBKO 4WIEHOB B OHTHX YPaBHEHHAX MOKHO ypaB-
HATL, OMPENC/sis HPOU3BONBHEIE KoamvecTBa f, g, m ¥ n. llpemne Beero
Oynem umerb [paBeHerBa) 24n? =32mn u 9n? = 16m?, n nwGoe U3 HUX Raer
3n=4m, a B cuny m?=1—n? 6yger ramme 25n2=16, oTryma

n=s u m=-2
5 5

Tak 910 yiKe cOBHAJyT Tpu diaeHa. UYerBepTH#l W NATHIA YIeHR [HAioT
o5n%a=32ng + 16ma u 10n%q = 32mg — 16na,

U TYT HAJA0 BHACHWUTb, HNOJAyIaercd JHU [ g OIHO H TO )Ke SHAYCHME.
Ho mepsoe [pasemcrBo] paer

a ¥3 BTOpOTro

__on%a | na _a Za#a
E=Tm "am - 3T 375

crano G6oiTh, 06a BHAUEHUA COBNAJAIOT M yyKe UATH YWIEHOB HAXOMATCA B coria-
cun. Ocraercs tuuib, yTo6s! 6610 g2-1-af =0, uTo He BEI3HIBAET HUKAKUX 3aTPYM-
HeHWil, TAK KaK [ He ObLTO elle 10 CUX IOP ONPEHeNeH0; & UMeHHO MOJydaeTc
= —a. Tarum oOpasoM, MoKazaHo, YTO ABA NPEJIOKEHHNX YPABHCHAA e/~
CTABISIIOT OfHY U TY K¢ KPHUBYIO JHHUIO.

37. Ho xX0Ta MOKeT CIYIUTHCA, 9TO CUIBHO OTIANYAIONIHECs JAPYT OT ApyTra
ypaBHeHUsd NPECTABNAT OfNHYy U Ty Ke JIMHHIO, TeM He MeHee 3adacTyio
TOJBKO HAa OCHOBAHWY PaBIHUUA MEKIY VPABHOHMAMU C YBEPEHHOCTHIO 3aKII0~
9aeM O PaslINYuM KPYBBIX JUHUHA. ITO clydaercs, KO MpeilosKeunse ypans-
HeHWs NPUHAIeKAT K PasiudABM TOpPAAKAM, TO €CTh KOIEA B HUX HAUBHIC-
mue cTelleH#, obpasyeMble KOOPAWHATAMY £ Wy, WU { W U, pasiawdms; u6o
B 3TOM cJydae KPUBBIE JHHWK, KOTOpPhle BHPA'RAKTCH STHMH yPABHEHUIMH,
onpemeleHHO OyuyT pasiudHbiMU. Bejb RaKoro O mop:jKa HM OBUIIO ypaBHe-
HUe MEWRLY Z U Y, eCIH LOJOKUTH

z=mu+nl—f B y=nu—ml—g,

TO B pe3yAbTare HOJIYIUTCA YPaBHEeHWE MeROy [ M L TAKOTO ke mopsajka. Ilo-
5TOMY €CIIH APyTroe IpejloAeHHOe ypaBHeHIe MeKIY ¥ U TPUHAMIIeKUT K APY-
roMy IOpAJLKY, TO OHO YKA3HBaeT U Ha JPpyTyl0 KPUBYIO JWHUI.

38. Taxum o0pasom, Korja fiBa ypaBHeHHA, OJHO MEKTY Z W y, a JApyroe
MeIy ¢ ¥ U, He OHOr0 U TOTO JKe IMOPAJKA, HANO cpasy TUPHHTH K 3aKI0Ye-
HUIO, 9TO KPWBLIe JUHHM, BHIpazKaeMbie 3THMM ypaBHeHusmu, pasananer. Cra-
710 OBITH, COMHeHUMe MOMKeT MMeThb MecTO JMINb B ToM clIydae, Korga o0a 9Tu
ypaBHeHMA OyAyT OJJHOTO U TOTO Ke MOPAMKA, ¥ TONBKO B BTUX CJAyYasX Hajje-
YRUT TpHGErath K UCCIeloBARMIO, KOTOpoe OBLI0 Wamomeno BHuie. Ho Tak xax
9TO HCCJHEAOBAHUE OKABHIBAGTCA BEChMAa YTOMHUTENBHBIM, KOIJA YpPaBHEHUS
OTHOCATCA K KAKOMYy-THGO Gojiee BEHICOKOMY MOPANKY, HWKe OYIYT M3JI0MHKEHHI
Ooxee ymoOHEIe MpaBUIa, C MOMOUNBI0 KOTOPHX MOMKHO OygeT cpasy BHIABUTH
pasiugue Mesay KPUBBIMH.

3 JI. sinep
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39. Te yrasamua, KoTophle OHIN JaHbl IJA HaXomAeHnsa ofuero ypasue-
HUs A J1000H KPUBOH NMHUN, MOYKHO NPUMEHATH K K npaAmoll aunnn. [eiicr-
BHTENHLHO, IIYCTh BMECTO KPUBOil JWHUN uMeeTcst OpaMana anuua LM (puc. 12),
KOTOPYIO MK IIpefrofaraeM mapajileibHoii ocu RS. Ilostomy, rme 6u1 Mb Hn
B3AIM Hadano abcuuce A, opmumata PM OypmeT Bcerza WMeTh HOCTOAHHYIO
BEeNWYUHY, T. €. Yy = &} IOCHeLHee, CTalZo OBTH, HpencTasideT ypaBHEHHE M

OpsiMoil Jmump, mapaliedbHoit ocu. Haiimem Telleps ofimee ypaBHeHHe I
OpaMoil  JIMHUM, OTHECeHHOe K

L M N a0l och rs. Ecam monomurh
DG =g, cupmyc yraa ODs=m,
a KocuHYC=n ¥ 0003HAIATEL ab-

R_G A lid S cuucey DQ = t u opgamaty MQ =
” [ =1U W TaK Kak
2 0 y=nu—mil—g,
a TO
s nu—mt—g—a=0
Puc. 12. u Oyner oOImuM ypaBHEHHEM IIps-
MO JTUBHM, Y MHOKHM UOCJeNHee
Ha mocToAEHOe k U monowmum nk=a, mk= —B u (g4 a)k= —b. Torga

IIOJAy9uTCs ypaBpHeHHe
au + Pt +b=0

A npasmoit ammma. Tak kaxk moclenmee mpexcraBisger cobolo obuiee ypai-
HCHHC IEePBOTO TOPAMKA MeRAYy ! M u, TO SICHO, 9T0 BCAKOE yPaBHEHHC
mePBOTO HMOPAJKA MeRAY ABYMA KOOpAMHATAMHA NpPeJCTABIAeT TOJLKG M-

MYI0 JUHWIO, & BoBce He Kpusylo [%].

40. Taxmm ofpasoM, BeAKuil pas, KOrga MesRAy KOODAHHATAMA £ M y
mOJIy4aeTcsl TAKOr0 pofia ypaBHeHHe

az + Py —a=0,

HocIefHee HacT TPAMYI0 JWHHUIO, MOJOMKeHUe Koropoit (pme. 13) ormocu-
reqpEO ocu RS ompemenmres caegylommM odpasoM. llpesie Bcero morommae
y=0, m aTuMm myrem Oyper HalijeHa
ma ocu Touka C, B KOTOpOil sra NpA-
. a
Masg mepeceraer ocb, ulo Bep AC = — .
anee momoskmy = (; Torla moayumT-

a
(3 y:F, 910 IpepcraBigeT coboTo

sHavcHuCe oppuHaTH AL B Hauane ab-
couce. Tak Kak, cTamo OHITH, HIMEIOTCA
nse Touxu B n € Ha mcKoMoll mpsAMoif,
TO TOCIC/HASA OyeT oupefeaena u, cic-
noparedbHo, npsamas aunua LM 6yger N
YAOBICTBOPATH paccMaTpuBacMoMy Puc. 13,

ypapuennio. [leiicTBuTeIbHO, €CIH J0-
OyCTHTh, 910 KaraA-HuOynb abenmeca AP =z u coorpercrByomasn eii opamd-
Hata MP =y, 10 BcregcTnue momodHa Ttpeyrodpankos CPM n CAB 6ynmer

CP:PM=CA:AB,
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TO eCThb

OTKya HoJydaeTcs

Wi
oz By =a,

q9T0 M TpefncTaBifeT co6ow0 TpefloKeHHOE ypaBHEHIHe.

41. Ecim o wim § = 0, T0 970 DoCTpOeHNe He MO;KeT OLITh HCIO0Jb30BAHO,
HO 9T cly4ay caMu o ceGe ogens Jerku. [eficreurensho, mycts oo = 0u y=a;
OTCIOA ACHO, 4TO JHHENEH, yrorleTBopsomei [ypasaenno |, ABiseTcs mpaMad,
nMapajleldbHAS OCH W OTCTOAN(AsA OT Hee Ha paccTossHnd = a. Ecau ke u a =0,
1o ecTh y = 0, T0 nUBUS, yEoBIeTBOpAmAan [ypaBHenuio], colseTcsa ¢ OCBIO.
Ho ecnn 6ymer p = 0 uz = a, T0 09eBUIHO, 9TO NUHHEI, YIOBIETBOPAOMEH 9THM
ycaoBuaM, GymeT mpAMas, TepHeHuKyJIApHAA K OCH, KOTOpas HAXO[HTCA
Ha PACCTOAHNM @ OT Hadala aGemuce. JTo 3HAYUT, 4TO B JIAHHOM CJIydae BCEM
Op/IUEATAM COOTBETCTBYeT eMHCTBeHHad abcmucca, Tak aro abemmcca mepe-
cTaeT 81ech OBITH TePeMeHHBIM KoJmuecTBOM. Takum oOpasoM, M3 H3I0KeH-
HOTO BIOJHE SICHO, KAK I'pAMEIe JMHUE MOTYT ObITH OUpefeleHH ¢ IIOMOIIBIO
ypaBHeHUN MKy WPSIMOYTOJBHBIMA KOOPIHHATAMHY.

42. Ilo cux mop MH mpegmoiarajivi, 9T KOOPAWHATEL, ¢ IOMOMIBI KOTOPHIX
ompeneNnsiercA WPUPOLA JAHWE, B3ANMHO NEePHEHAUKYJIADPHE, HO HOKOOHEIM
e 00pascM MOMKHO ONPeJeNuTbh KPUBYIO JUHWI TO 3afaHHOMY YpPaBHEHUIO,
Korma OpAWHATH HAKJIOHEHH K OCH o[ KaKuM yroguo yriaoM. ClemosaTenbHo,
a o6paTHO, IPUPORY KPUBOH JIWHWK MOKHO BHPA3UTh ¢ IOMOINBIO ypaBHEHUA
MeRIy NBYMSA KOCOYTOJBLHHEIMM KOOPIUHATAMY ¥ MOKHO M3MEHATDH »TH ypas-
HeHUA (GeCKOHEYHBIMM cloco0aMu, W3MeHAA KaK oCh, TaK M Hadalo abcmuce,
npudeM Kpupaf JjuEEdA me usmenurca [1°]. DTHM myTeM MOIKHO IOXYYATH
o0mee ypasHeHue KpuBoil Tupnu s a060T0 yria HAKICHA MEXLY KoOpIUHA-
ramu. Ho ecin fomyctats, 9To M yrodl HakioHA Oepercs To OFWH, T0 ZpyTOi,
TO ypapHenue Kpupoii 6yaeT ropasmo 60Jsmero oXpaTa, ¥ MbI HA30BeM eT0 Hal-
0oJee o0muM, TAaK KaK oHO Oy/leT BHpaykaTh OIPUPOAY KPHBOH He TOIBKO ¢ IO,
MOIIbI0 ypaBHEHMS, OTHECEHHOTO K I000i ocu w JdiofoMy Hadaly abcmucc,
HO Takie A J1060T0 YIaa HakIoHA MewMy Koopgumartamu. Crato 6BHITB, 3TO
Haubolee 00Iiee ypaBHeHWe MepexXoguT B o0mee ypaBHeHWme, KOTJa yrol,
o6pasyeMEil KOOpPIUHATAMIE, TOJaraeM MPSIMEIM.

43. Ilycrs mamo (puc. 14) naqa xpupoit numnn LM ypaBuenue Mexmgy DpA-
MOYTOJHHEIME KOO DANHATAMHE, & UMeHHO Meskny AP =z u PM =y, u 1pebyerca
HALTH, coXpaHAd HeusMeHHbIMEH och RS m Hawamo abenmmee 4, ypaBHeHHE
MedKIly KOOpJAHHATAMM, 00pasyoImuMe APYyr ¢ APyroM 3aJaHHHH yrod, KOTo-
puiit mycrs = . IpoBesem, craio OuTh, w3 Toukn M k ocnm RS mpAMyo JTHHAIO
MQ 1o 5TuM 3aj{aHEHM yII0M M QA , cugyc KOTOPOTo IyCTh = [i, a KOCHHYC=".
Tarkum o6pasom, AQ Gyner mosoil aGeruecoit u MQ vHoBoil oppuuaTtoii. Creso-
BaTENbHO, ecly HoNoRUTh AQ =t u QM = u, To B IPAMOYTOJBHOM TPEyI0db-
mare PMQ Gyper

¥ PQ t—z

—_— = n —_— =y =
u “ u u
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OTrcroga moaygaercs
Y vy
U=— un l=vut+r=—-+1
m + m +
a, obpaTHO,
y=uu u zr=I1-—vu.

CienoBartennHO, ecanm B TPeNNOREHHOM YPABHEHUH MEAY £ M ¢ HOJOKATH
T=1—vu u y=pu, T0 NOJYYUTCA ypPaBHEHHME MEKIY KOCOYIOJbHEIMHA
KoOpOWHATAMH ¢ uW U, o0pasyomuMu

" Apyr ¢ JApyroM 3afaHHEKI yroa ¢.

44. A ecau pns wpupodt awamm LM

OyneT laHo ypaBHeHHe MCKTY KOCOYTOIlb-

HEMA KooppmHatamu AQ nm QM, 10 wu3

HETO MOKHO Oymer oOpaTHO MOIAYIHTH

2 b ¥ § ypasHeHme A TOM jKe KpUBOH IUEHH

l MeAY DpAMOYTOJIBHBIMH KOOPIHHATAMHA

L AP u PM. [leiicTBATeJbHO, WYCTH ¢ —

yroa, obpasyemuil opgusatamu M Q n ab-

ciupccamMn AQ, ¥ TyCThH CHHYC CTO =[

¥ KOCHHYC =YV, W OyCTh [aHO YypaBHe-

ume Memny AQ=1t u QM =u. 1llposegem m3 rtourm M HOX UPAMEIM YTIOM

x ocu opguaary MP n momommm abcnuccy AP =z u oppumary MP=y;
TAK KaK

Punc. 14.

Y vy
U=— N = — z,
2 poT

TO, €CI DTH 3Ha4enus LONCTABATHL B MNPCHJIO/KeHHOE yPaBBeHHE MEIY
{ © u, OHO fAacT ypaBHEHHe MeXAY T H ¥, KOTOpoe TpeOoBajIoch Halrm.

45, Ecim Temeps naHo YpAaBHEHHE MeKNY HPAMOYTOIBHBIMH KOODAH-
natamu (puc. 15) AP=x u PM =y pna wpusoit LM, To cuaemyommm
IyTeM MOKHO Halitm Hau- M
fonee obmec ypaBHeHue /LI
TOH Ke KPUBOH JIWHMH.
BossMeM HeKoropyw npAa-
MYI0 JHHHI r§ B KA9eCTBe
ocu ¥ Ha Heil Touky D B Ka- A
JeCTBE Hadaja KOOPIUHAT. / /
Opmuuarne MT, uposeped- fi
I{Ble K 3TOH ocwm, IyCcTh 06-
pasymor ¢ nmociaegHeil yrola q
DTM = ¢, cunyc KOTOPOTO
OyCTh =W M KOCHHYC == V.

Caeposatenabno, M Oymem )

UMeTh HoByw abcuuccy DT Puc. 15,

o HoBylo opaumary 1M,

ypaBHeHHe Me:J1y KOTODHME Tpebyerca Halitu. Ilposegem w3 Ttoukm D na
npeskH0© och RS mepuempnkynsp DG, u nycrs AG = f, DG = g. Tlposenem
amaane DO mapaniensso ocu RS, u myerh curye yraa ODs =m, rocu-
Hyc=n. llpoBenem, kax MH gejanu pambite, us Touxun M K HOBOH ocH rs
mepuesnakyaap MQ u monomuMm DQ =i, QM =u, a KOCOYTONLHHIMH KOOp-
aupatamu 6ynyr DT =r, TM =s.
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CaeposaTellbHO, OyNeM MMeTb, BO-IEPBHIX,

l=r—vs u u=ps;
3aTeM, KOHETHO,
t=mu+nt—f u y=nu—mt—g.
Orcroma moaydaercs
r=nr—(nv—mu)s—f n y= —mr-+ (un -+ vm)s—g,

rme nv—mp ABIsgerca KocuHycoM yriaa AV, roropmii 00pasyioT HOBHE
opAnHATH ¢ IpeskBeil ocpio RS, a un 4 vm mpeacrasisier cobow CcHHYC
toro me yraa AVM. Cregoparenbuo, eclii B ypaBHeHWH MeXIy Z # y
HO/ICTABUTH BMECTO * M y BaliflellHBle JJI HHX 3HAYEHUA, HOJTY4YHTCS ypaB-
HeHue Me;KIy KOCOYIOJBHBIMU KOOPIWHATAMHU r W §, KOTOpoe Oyner wam-
Goslee OOmMUM ypaBHeHUCM nJH Kpubold nmauu LM .

46. Tax Rak B TeX 3HaYeHUAX, KOTOpPHE MOJCTABIAIOTCA BMECTO Z W Y,
HOBHE TepeMeHHBe 7 W § BXOJAT B NeDPBOM HM3MepeH¥H, To sACHO, 9TO Hambo-
nee o0mee ypapHeHue Oy/ieT TOrO JKe CaMOTO IOpsAJKa, KaKo#d uMeIo Ipemiio-
JKeHHOe ypaBHeHHe Mexy z u y. Crano GHTH, Kark OB HA Tpeo0pasoBHBAJIOCh
ypaBHeHWe OXHOM W TOil jRe KPWBOil INHWY, KaK IyTeM I060T0 H3MeHeHHA
ocu v Hadasa abenuce, TaR ¥ Ny TeM M3MeHeHUA B3aMMHEOIO HaKJIOHA KoopjnlHAT,
ypaBHeHHe BCe-TaKH OCTAHETCA ypaBHeHHeM Toro e nopsajaka. Ciaegosarens-
HO, XOTA YypaBHEHHE Me)kay KoOopAuHaTaMy, HPAMOYTOJLHHIMHA MINX KOCO-
YTONLHBIME, MOKHO DpeolpasoBnBaTh OeCUHCISHRBIMH cOocoGamMy, TaK dTO
0HO OymeT OTHOCUTHCA K OFHOI U Tl e KPUBOU JHHNAN, TéM He MeHee eT0 HeBO03-
MOKHO HI IOIHATH o 60Jiee BHICOKOMH CTeleHN, UM CITyCTUTDL A0 0oJiee HUBKOI.
Tlo »roil To npnumme ypapHeHUsA Pa3lWYHOro MOPsAKa, KaKEM OH CXOJCTBOM
ol Hu o0Namalu B 0CTajJbHOM, BCe-TaKU BCerma OynyT IpPefCTaBIATL Pasiny-
Hble KPUBHE JIWHWU.

7N
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0 PASAEJEHUN AJIEBPAMIECKHX KPHBHIX
JUHUW HA IMOPAARH

47. Tar Kakr pasHooOpasue KPUBHX JUHWHA, PABHO KaK U QyHKul, Oecko-
HEYHO, TO KX COBEPIICHHO HENH3A Onio 0B HM3yIWTh, ecau Ol GecKoHedHOE MX
MHOKECTBO He OBLIO pas36uTo HA ompefeleHHbE RIACCH W eclu OH HAII yM He
moixydad TaKuM o6pasoM HalpaBileHWe M IIOMOINb NpPU HUX WCCIEXOBAHUM.
IMpasga, Mu pasmenuim yie KPUBHE JHHAH HA d12e0pauieckKue U MPAHCYEH-
denmuuie, HO KKABA M3 3THX KIacCoB BCIeACTBHe 0eCKOHeTHOro pasHoobpa-
3WA KDPHUBHX TpeOyer paidbHelimero mojpasgenenus. OnHAKO MB pacCMOTDAM
3[ech UMb a4zefpaudeckue KpuBbe W o6CyauM, Kakum obpazom Oymer yuob-
Hee Bcero pasgelnTdh uX ma kKaacchl. Craso OWHTH, Hamo GyfeT Ipeskie BCero
OIpefedUTh Te MPWI3HAKWA, IO KOTOPHM OyeT olpefelaThcsA pasindue KJIac-
€OB, ¢ TeM, 9TOOH RpUBKE, 00Majaomye OJUHAKOBEMI IPU3HAKAME, OTHECTH
K OIHOMY W TOMY jKe KJIAacCy, a KpWBHIEe ¢ Pa3IWIHHMI IPH3HAKAMU OTHECTH
K DaBIWYUBIM KJIaccaM.

48. Ho npwsmakv, KoTopble OTANYAT OJHH KJIACCH OT APYTHX, MOTYT
OHTH BEIBeleHH JIHIMb U3 TeX QYHKIMH WM ypaBHEHUH, B KOTOPHX COMEpIKAT-
¢ MPApofia KPUBHX JUHAH, KaK IOTOMY, 9TO JI0 CUX IIOp Hlepejl HAMu He OBIIO
KaKoro-11ubo WHOTO IIyTH /I W3y4eHnsa KPUBHX, TaK W MOTOMy, UTO HUKAKOMH
NHOH W3BECTHHH IyTh HE MOKeT OKITh HIpUMeHEeH Ko BCeM alredpandecKuM -
mnaM. OgEako pyRKUAK U ypaBHOHUA MEKIY ABYMA KOOPEUHATAMM MOKHO pas-
HednTh HA Pa3iydEble BUOH MHOTUMU ITyTAMH, KAK MBI 3TO Cflellald B IIPeJsIy-
meit kaure. U1 mpeskme Bcero, KomeyHo, 37ech HAM IIPe/CTABIAAETCH MHOTO3HAY-
HOCThb yHKINH, gyTo KaKeTca Hanbolee DOAXOMSAIIUM AN pasflelleHnsT KPUBHIX
auEN# Ha KIacck. OTcooma BO3HHKAeT TaKOTO pofa feleHUe, 9TO0 KPHUBHE
J¥HEUY, KOTOPHE IOJdy9IaloTCA W3 OMHO3HAYHHX (QYHKOWHA, OTHOCATCA K IEPBO-
My popy; Te, KOTOpHe MoJy4aloTcs W3 ABY3HaUHHX QyBKIMI, — KO BTOPOMY
Pomy; Te, KOTOpHe [ONY4YAIOTCSA W3 TPeX3HAUYNBIX (QYHKIUN, — K TpeTbeMy
POAYy W TaK fmallee.

49. Ho xoTs1 yKasamHOe BHIIE pasfelenye HPeCTaBIseTcs eCTeCTBeHILIM,
OfHaKo IpH (ojlee BEUMATOIBHOM DPACCMOTPeHHH OHO OKA3HBAaercss BechbMa
MaJio COOTBETCTBYIOMIMM NPHUPOje KPUBHX Iubui 1 uX cBoiicrBaM. Benbs Mmoro-
3HAYHOCTDH PYHKIMA 3aBUCAT B 3HAUNTEIbHON Mepe 0T IOJI0KeHNA 0CH, KOTOPOe
ABNAETCA IIPOUSBOJLHBIM, TAK YTO ©CIU IpY ORHON ocH opauHara Oyger ofHO-
3Ha4YHOM (yHKmell alcmucck, To MpU APYroii 0CH OHA 7K€ MOKET OKa3aThCHA
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MuorosHagHOlM ¢yurnueii. Cramo OHTbH, OpU DTHX yCIOBHAX OfHA W Ta JKe
KpuBasA JUHASA MOMeT OKasaTbCH NpUHamIealieil K pasiudasiM PojaM, 4To
He COOTBOTCTBYeT yCTaHOBKe. Tak, mampuMmep, KpUBasd JIMHMA, KOTOPas BHIPa-
skaeTea ypasHerueM ¢’y =a%r?—z?, npunajiesxana Gl K mepBOMY POLY, TAK KaK
OpAMHATA Y ABIAETCA OJHOSHAYHON QyHKIMeNd OT . A eciu HepecTaBuTh KoOp-
JUHATH, TO €CThL B3ATh 0Ch, NEePUERJUKYISPUYI0 K IpesKueil, To Ta jKe KpUBas
BHIpA3UTICA ¢ IoMomblo ypasHeHusa y* — ay?4-a’z=0 n, cregoBatensro, 6ymer
npuHAIERATH K 9eTBepToMy pofy. MrTak, 1o 9T0# mpuYnEe Helb3sl HPUHATDH
MHOT03HATHOCTH YHKI#I B KavecTBe MpU3HaKa, 0 KOTOPOMY KPUBEE JUHUHN
Pa3meNATCs HA KIACCHL.

50. Croxp ke MaJXo MOKeT HaTh JJId YCTAHOBIOHUA MPHU3HAKA pasiddns
KpPUBHX IWHUH MpPOCTOTa ypaBHEHWH, BEIpaKAOMUX UX HPHPORY (KOJIUIECTRO
WIeHOB DTUX ypaBHeHui). [leficTBUTeNbHO, 6CIU OTHOCTH K MEPBOMY POAY Te
KpUBHE, YpaBHeHHE KOTOPHIX COCTONT N3 ABYX WICHORB, Kak y™ —=ox" =0, Ko BTo-
POMY POJIy — KpHUBHIe, ypaBHeHHEe KOTOPHIX COCTOUT U3 TPeX WIeHOB, Kak ay™+
-+ ByPai+vyz" = 0, mr. g., To ACHO, ITO OJHA U TA JKe JMHUA MOMKET OKasaTbCA
nmpumHagIeskameil Ko MEOIUM popgaM. [lelficTBUTENBHO, NpPHWBEAEHHYX B IIPH-
mepe § 36 KpuByIo IVHMIO, COePRATNYIOCA B ypaBHeHUn y2 — ax = 0, Moo GbI-
J10 6B OTHECTH OJHOBPEMEHHO K IepBOMY POLY M K WeTBEPTOMY, TaK KaK mocie
H3MEHEeHHMsI OCHM OHA BEIPAsKaeTCs TakyKe CIACMYIONIHM ypaBHEHHOM:

16u? — 24tu - 942 — 55au 4~ 10at = 0.

A u36paB HEYK 0oChb ¥ HHOEe HA4ak0 a0Cuce, MOMKHO Gbio OBl Tak:Ke NDHIATH
KO BTOPOMY DPOJY, TpeTbeMy M IIATOMy. B cmlIy sToro yRasaHHoe JelleHue
COBEPIIEHHO HOAb35 NPUMEHATE.

51. UanoskeHHBIX BhILIe HEYROOCTB MOKHO M30esRaTh, eciu AJIA pacipese-
JJieHHMA KPUBHX N0 KJIaccaM NPUMEHHTH MOPAJKHN YPaBHEHWI, BHPayRaOMUX
3aBHCHMOCTE MEKLY KoopamHaTaMu. Tak Kak y ofuoil u TOH ke KpUBOil, KaK
OBl HM M3MeHAJNCH OCh W Hadalo abciuce, a paBHO yrol HaKioHa KOODHHHAT,
YpaBHeHNUE BCErja 0CTaeTCA oJHOT0 U TOTO sKe HOPAIKa, To OHA W Ta. JKe Kpu-
BasAd JUHMA yiKe He OyleT oTHeCeHa K pasiwdHHIM KiIaccaM. ClefoBaTelbHO,
ecld NMPUHATH B KadecTBe NMPU3HAKA YHCI0 H3MePeHHIl, KoTOpble 00pasylor
B YPaBHEHMH KOODJMHATLI, NDPAMOYTOJbHbE WIN 3Ke KOCOYTOJBbHEE, TO HU
usMeHeHVe OCH WIW Ha4aja aOcHucc, HU H3MeHeHNe HARIOHA KOODIMHAT yIKe
He HapymaT CTPyKIypy Kjaaccos. OnHa # Ta jKe Kpupas Jumus, Oyger Am JJi
Hee B3ATO Kakoe-Im0o 4YacTHOE ypaBHEHHE MeKIY KOODAUHATAME, WIH >Ke
obmee ypaBHeHHUe, I faske Hanbolee o0Igee, —Bcerna OygeT DpHaucaIeHa K of-
HOMY U TOMY ke Kinaccy. Bemny aroro mpumsmak pasindenna KpHBHIX JHHUWI
Oyner yno6Hee Bcero mOCTPONTEH HA LOPAJKe ypaBHEHWI.

02. Tak Kak M Ea3sBall HOPAKAMYU PA3INIHLE POAH ypaBHEHHH, KOTO-
pole IMOIy4YanTCa OpH JAHHOM dYdclde W3MepPeHWH, TO MBI OyaeM UMEHOBATh
HOPSIAKAMH W DAsINYdHble BUAL KPUBHIX JNHHWI, KOTOPHE IPU 3TOM BO3HMKA-
or. Crano ObITB, TaK KaK o0muUM ypaBHeHWeM NepBOT0 MOPALKA ABIAETCA

0=0a+ pz+ vy,

TO BCe KPHUBLIe JUHUE, KOTOPHE MOMY4alTCHd U3 HTOTO YpaBHEHNH, eClIH IpH-
HATH T W J B KavecTBe KOOPAWHAT, Oyab TO IPAMOYTOIbHBE WIH KOCOYTOTb-
HbBIG, MEL OTHECeM K epBoMy Hopsary. Ho srimme MBI Bujiesn, 4To B TAaKOM ypaB-
HEHUU CONEePHUTCA JAMMIL HPSAMAA JNHAA, a DOTOMY IEpPBHil MOPAXOK colep-
HUT B ce6e TOMbKO NPAMYIO JUHNAI0, KOTOpas, KOHEUHo, ABIAETCA HpocTeiimeit
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cpeju Bcex JTWHUI, A TaK KaK HauMeHOBaHWe KPHWBOI He DOAXOmUT JJAA 3TOTO
IIepBOTO TOPAAKA, TO OyHeM Ha3bBATh 3TU HOPAJKU He LODPALKAMYU KDUGHLE AlU-
null, a Gojee MUPOKMM CAOBOM: nopsagkamu npocro aunuli. Cralo GHTH,
e PBHI TOPANOK JIuHUIT He COeP:HUT B cebe HUKAKOU KPUBOH TUHUM, HO HCYeD-
THIBAETCA ONHOH JNMb HPAMOH JUHHEH.

53. Ilpu aroM, ommako, Gespazimano, GepyTCcs JIU NPAMOYTOJBHHEE KOOP-
AMHEATH WM KOCOYroibuee. JleficTBuTenbHo, eCly OPHHHATH 00PasyloT ¢ 0ChI0
Yyrod ¢, CHHYC KOTOpOTro MyceTh GyleT W M KOCUHYC V, TO yPaBHEHHE MOMKHO
IPUBECTH K IPAMOYLOJBHBIM KOOPAMHATAM, TIOJOMKHUB

u vu
y=— un r=-—-1,
B B
B pe3yJIbTaTe 9ero MoJIy4aeTcsa clefyiomee Yy paBHEHAEC MEKTY IPAMOY I 0JbHBIME
KOOpaMHATAMA § U U: '

O=a+ﬁt+<§%+—:—>u.

BBHny TOr0, 94TO OXBAT 3TOr0 yparHEHVWd He MCHbBIIe npepIaymero, Tak Kak
o6a OHM ABIAOTCA OOIUMM YPaBHEHUAMY, ACHO, YTO CMBICA 3TOTO yDaBHE-
HUS HE CY3UTCA M B TOM CJIydae, eCi OPHUHATH, YTO YroJ, oOpasyeMuil opau-
HaTamMu ¢ ocbio, upamoii. To e camoe Oyjer u ¢ o6MUMA ypaBHEHUAMH Clle-
AYIOMUX TOPAAKOB, KOTopHe GyayT o6IamaTh He MEHBIIUM OXBATOM, X0TA OBl
ObIM IPUBATH IPAMOYTOJbHEE KoopuuuaTel. Tak Kak, cralo O6mTh, ofimee
ypaBHeHHe Ji060oT0 HOpANKAa He TepAeT HWYero B CBOEM OXBaTe B pe3ysibTaTe
IPUHATHA OUPeIeJeHHOro HaKJIOHa OPANHAT K OCHM, TO ML HE OTPAaHUYHUM ero
CMBICIA, eclIM IPpUMeM LPAMOyroibubie KoopamuaTsl. W60, kakasa OH Kpusas
JIVHASA BU cofepskajiiach B ofmeM ypaBHeHuM A1060ro mopsjaka, korga Oepyr
KOCOYTOJbHBE KOOPAUBATEL, 5Ta ke KpuBas NUuUA OyHeT cojepKaThcad B TOM
JKe ypaBHenmw, Korma OyqyT LPUBATH IPAMOYroJbHEE KOODJAMHATEL.

54. [Tanee, Bce JIMANYM BTOPOTO HOPsAAKa OYIYT COfEPsHATHCA B CHAENYIOMNeM
o0ImeM ypaBHEHMM BTOPOr0 HOPANKA:

0=a+ Br+ vy + 622+ exy + Ly

3HaunMT, BCe KPUBLIE JWHUY, KOTODHIE COIEP/KATCA B 9TOM ypPaBHeHUH, IJe
OykBamu r u Y 0003Ha9eHH NPAMOYrOJbHEE KOOD[AMHATH, MBI IIPUYUCIIEM
Ko BropoMy mopapky nuamii. Crano OHTH, 9TH KPHUBEE IHHEY ABIAOTCA
npocrefimuMu, TaK KaK B IIlePBOM IOPAAKe JAMHNN HE CONEPIKUTCA HUKAKHX
KPUBHIX JIWHWIT, M HOTOMY HEKOTOPHIE HA3HBAIOT WX KPUBHMM JUHUAMM Tep-
Boro mwopsapka. Ho kpusme awmHumm, copepskalliecd B IIPMBEJEHHOM BEHINIE
ypaBHEHMH, MHUPOKO W3BECTHHI TIOJ HA3BAHUEM KOHUYECKUZ CeYeHUll, TaK KaK
BCE OHM IOJAYYAIOTCH B Pe3yNbTaTe CeUeHNs Komyca. PasInaubiMu BUJaMB 9TUX
JUHAH ABASIOTCA KDYz, d44unc, napaboaq u 2unep6oad, KOTOPHE MBIl HIDKE
BHBegeM W3 o0MIero ypaBHeHUSA.

55. lanee, K AMHWAM TpeThbero WOPAMKa OTHOCAT BCe KpPWBEe JIMHUN,
KOTOPHE IOAYYA0TCS U3 ClAefyiomero o6mero ypaBHeHNA TPeThero IOpAmKa:

0=a+ Bz + vy + 622+ exy + Cy*+ na? -+ Fa?y + wry® 4 nyd,

rme r ¥ Y OPUHATH B KAaUecTBe MPAMOYTONBHBIX KOOPAUHAT, m00 YCJIOBHE
KOCOYTOJBHOCTH OpPAHMHAT, KaK MH yiKe OTMETHJIH BHIIe, He co00mMaer 3TOMY
ypaBaeHuio Goliee MHUPOKOTO cMHcHa. Tak Kak B 3T0M ypaBHeHWM HMeercd
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ropasgo O0olbmie TIOCTOSHHBIX OYKB, KOTOpPEIé MOIYT OHTH TPOU3BOJIBLHO
ompejielieHEl, 4eM B IIPeANecTBYIONMEM, TO B HEM CONeP:KHTCA M TOPA3MI0
0opimiee KONWYECTRBO PASIWYHEIX BUNOB KPUBHIX, IepeddcieHne KOTOPHIX Nl
Hriorom [].

56. K wersepToMy HODANKY NUHAH OTHOCATCH BCe KPWBHE JUHHA, KOTOPHE
fIONYyIaloTcA W3 Clegylomero o0mero ypaBHeHHS dYeTBEPTOTO IIOPALKA:

0=a+ Bz + vy + O2% + exy + Ly? 4 n2® + Va?y 4 vay® +
+ ny3 + Azt + pady + vady? 4+ Ery® + oyt

I'ie z §  IPUHATH B Ka9ecTBe MPAMOYTOJIBHEIX KOOPAUHAT, TAK KaK KOCOYToJdb-
HOCTh KOOPAUHAT He c000IaeT ypasHeHMO Ooxbmei obmumocrtu. Takum oGpa-
30M, B pPaccMaTpUBaeMOM YPABHEHHM MMEETCH MATHANUATH MOCTOAHHLIX KOJIM-
YeCTB, KOTOPHM MOMKHO COOOIUTH IPOU3BOJLHEIC 3HAYEHUS, BCIEHCTBUE Yero
cpely JRHUI 3TOro MOPAJKA BCTpedaerca ropasgo 00dbimee pasuoobpasue BU-
JOB KDHBHIX, 4eM B UpepbyIleM clIydae. JTH JUHUU YeTBEPTOTO HOPSAKA
00BIYHO HA3HIBAIOT TAK/Ke KPUBRIMY JIUHUSMHU TPETHETO MOPANKA, TaK KaK BTO-
poit DOPAOK IUHUIA MPUHATO CIMTATH IIEPBHIM HOPALKOM IJA KPUBLIX JUHMIL.
IMopmo6ro 3TOMY JAMHEMY TPeTHEro WOPARKA COBNANAIOT ¢ KPUBLIMMI JIMHELMHA BTO-
poro mopanxa [12],

57. U3 BHIMeCKa3aHHOTO YIKe SCHO, KAKWE KPUBHIC JTMHNAN OTHOCATCS X Tif-
TOMY IIOPAJKY, K HIeCTOMY, CeJlbMOMY M fajibHeimuM mopaaxaM. Ofmoee ypas-
HeHMe, B KOTOPOe BXOJAT BCe JMHMM IATOTO WOPANKA, BCAEJCTBHE TOTO, 4TO
K 00meMy ypaBHEHMI0O UYeTBepPTOTr0 NOpPAAKAa UpHOABIAOTCA €me UJeHHl C

xn, x4y’ x3y2, x2y3, xyﬁ’ y5’

OymeT COCTOATH BCETO M3 ABANUATH OJHOTO 4ieHa, a 00Iee ypaBHeHUe, COTEP-
Aamee B cebe BCce TMHNMM HIECTOrO HOPANKA, OyIeT HMETH IBAAIATL BOCEMb Wie-

HOB, W TaK Jajee, COTJIACHO 3aK0HY TpeyroibanX uncex [12]. CaegosaTeinbuo,

(nd-1) (n+2)
o0mee ypaBHeHme [JIA JMHUM N-TO HOPAgKa OyaeT copepsKaTh —1a
WIEHOB M, CTaJo OLITh , B HETro BOMAET CTONHKO jKe LOCTOAHHHIX OYKB, KOTO-
pHe MOMHO OIpejeluTh 10 IPOM3BOIY.

58. Opmako we JH0Goe W3MeHEHWE B OlpefelleHUY IIOCTOSHHEIX OYKB CO-
3/(aeT pasiANYHLIe KPUBEIC JMHUY, Beab B IIPeNMecTRYIONMeil TiiaBe MBI BULENH,
9T0, W3MEHAA OCh I Haualo abcIomce, MOMKHO JA ONHOM M Toll jKe KpHBOH
JYHUU TONYYHTH 0ECKOHEUHO MHOTO PasiHYHNX ypaBHenuii. Taxum ofpasom,
Y3 pasauuUd ypaBHEHNH, IPHUHAANEKAINX K OQHOMY U TOMY Ke IOPAJKY,
He cJeyeT eme pasinuive KPHMBHIX, IPEJCTaBIAEMEX 3TUMU YPABHEHHUSIMH.
lloaTomMy mpu mepeduMcIeHUM POJOB M BUJOB, OTHOCAMMXCS K OXHOMY U TOMY
7Ke IOPANKY, KOTOPOE BHIBOJIMTCA M3 OOINETO YpaBHEHUs, CliellyeT GBITH BeChMa
OCTOPOJKHEIM, Ja0Hl He OTHECTH OfHY M Ty K€ KPHBYI K JBYM WM K GOIb-
OIeMy 9uCAY BUIOB.

09. Urax, DOCKONBKY IOPAAOK KPUBOIl JIMHNM YCTAHABIUBACTCHA Ha OCHO-
BAHUN NOPSNKA YPAaBHEHUS, KOTOPOe aeTca MeKAy KOOPAMHATAMH, TO BCAKOE
NpeIoKentoe airefpanueckoe ypaBHEHNE MEHNY KOOPAMHATAMM X W Y TOT-
gac ke NOKAKEeT, K KAKOMYy IOPSANKY clefyeT OTHOeCTH KPHMBYIO JIMHWIO, IPej-
CTaBIEHHYIO 3TUM ypapHenueM. ClleoBaTeqbHO, IPEKAE BCETO YpaBHEHNE HAJl-
JEKUT 0CBOGOANTE OT WPPAMUOHAIBHOCTH, CIIHM OHO UPPAIMOHAIBHOE, 4 3aTeM,
ecau B HeM uMeloTcA Apobw, ocBoGomuthes oT apobeil; mocie TOro Kak 9TO
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fymeT BHITONHEHO, HaN(OJbIlee 4UCI0 U3MEPEHUIl, KOTOpoe o6pasyiorT B ypas™
HeHWH IIePEeMEeHHbIe ¥ U ¥, MOKAa/KeT MOPALOK, K KOTOPOMY IIPHHAJIEKUT JaH"
Has KpuBad IuHuA. Tak, KpuBas aupus, KOTOPYIo naet ypasuenme y2 —az =0,
Oypmer dumHMe BTOPOTO LOPANKA; a KPUBAsA NUHUA, COJCPKAMAACA B ypasHe”

man y? =z} a? — z? (roTopoe mocie 0CcBOGOKIEHUA OT HP PALUOHATBHOCTH CTa-
HeT YeTBePTOTo mopAnKa), Oyfer dunuel 9eTBepTOT0 mopsaka. Kpusas ke JIu-
ad3—ax?
et a?
3TO ypaBHEeHMe Irocje 0CBOGOKeHUsA OT Apobei npuanMaer Bup a’y—--z2%y — a® =
=qz® ¥ B HEM WIeH X%y HMeeT TPY U3MEepeHus.

HHEA, KOTOPYIO laeT YPaBHEHUE I = , 6ymer TpeTheTo WMOPAJKA, TAK KAaK

60. Ho B ofHOM ¥ TOM 3Ke ypaBHEHMM MOJKET COJEP/RAThCA MHOI'O Pasiiud-
HEHIX KPUBBIX JAMHUI B 3aBHCHMOCTH OT TOTO, KaKuM 06pasoM, COTITacHO AOIy-
HIeHMI0, OPJUHATEL BCTPEYAKT OCH: HOJN UPAMEM YIVIOM WIM IO 337 aHHEIM
roceim yraom. Tax, ypapuenne y? = a? — x?, eciiv KOOPABHATH MPEATIONATAIOTCH
IPAMOYTOABHEIME, JlaeT OKDY)KHOCTB; ecJaM jKke IIPHHATO, UTO KOOPAUHATH
ABJAIOTCS KOCOYTOJNBHBIMHU, TO KpuBas Oymer smauncom. Tem ne Memee Bce
BTU pasiUYHbIe KPUBHE JMHWA IPUHANJIEKAT K ONHOMY M TOMY K€ HOPANKY,
TaK KaK BCHEJCTBUE 3aMeHBl KOCOYTOJLHEIX KOOPHHHAT UPAMOYTOJLHEIMM
HOPAJNOK KpuBoil He nsMenserca. Taxkum oGpasoMm, X0TA BeJUYMHA YTaa, KOTO-
PHIif OPIMHATEL 00PA3YIOT € 0CHIO, HE PACIIUPSIET U He CYRaeT 0OIIHOCTY Y PaBHe-
HUA JAJA KPUBBIX JHHUH Ka:KIOTO HOPAKA, TeM He MeHee IPeJIoKeHHoe JacT-
HO€ ypaBHeHHe He OIpefelAer Cojepsrameiici B HeM KPHUBOI JuHuy, €CIu He
YKasaH yroJ, KoTopuil o0pasyloT Me:xgy co0010 KOOpPHAMHATHL,

61. Jlst Toro 4To6H KpuBas HIMAMA IPUHANJIEKATa IMEHHO K TOMY IIOPAMKY,
Ha KOTODHI YKa3BBaeT ypasHeHNe, HeoOXonuMo, 4To6k ypaBHEHNe He MOTIO
OHTH PaBJOKEHO HA paNMOHaNbHBe MHOKHUTenu. V6o ecim »T0 ypaBHEHHe
COJIePsKUT [iBa WM OONbIlee UUCIO COMHOMKUTENEH, TO OHO BEJIOYaeT B celfsA
ABa uinm Oombillee 4MCIO YpaBHEHHIl, N3 KOTOpHX Hiwboe moposrmaer 0cobyio
KPUBYIO IMHUIO, B [ TOABKO ] Bce 0HU, B3ATHIE BMECTE, MCIEPIBIBAIOT COMlEPIRAHTE
npeguoskensoro ypasaesusa. Crano 6HTH, TAKOTO poja ypaBHEHHS, KOTOpHE
pasiaraioTCsa Ha MHOKUTENN, COlep/KaT B cefe He OIHY, a HECKONBKO Helpe-
PEHIBHBIX KPHBHIX, M3 KOTOPHX KasyKIaA MOKeT OLITH IpefcTaBiena 0co6bM ypas-
HEHWEM M KOTOPHIE CBA3AHBI MEKAY COOOM JMINb TeM, 4T0 UX YpaBHEHHUSI YMHO-
MEHH IPYT Ha Apyra. Tak Kak 9Ta CBA3H 3aBUCHT OT HAIIETO TPOM3BOJIA, TO
HeJb3sA CUYMTATDH, 9TO 3TOI'O POfa KPWBHE JUHUM 00Pa3YOT €IUHYI0 HelpepPHB-
Hylo auemio. Taxum ofpasoM, Te ypaBHeHMs, KOTODHE MH BHINC HA3BAIH
COCTaBHBIMM, JaIOT HE HelpPePHIBHEIE KPHUBble JWHUM, & JUHHHU, COCTaBIEHHEIE
U3 HEIPePHIBHEIX; B CUMIY 3TOT0 OymeM HaswBaTh WX COCTABHEIMH.

62. Haupumep, ypasrenue y2 = ay—+zy — ax, KOTOpoe BHINAIAT TAK, KAk
eciim O OHO OTHOCMJIOCH K JIMHWH BTOPOro IIOPANKA, HOCJe IPUBEJCHAA K HY-
Mo, y*—ay—zy-+axr=0, 6yer cocToaTs M3 NBYX MHO;kuTedelt (y—z)(y—a)=0.
Taxum o6pasoM, oHO 3aknYaeT B cefe Takue NBa yPaBHEHHA:

y—z=0 wu y—a=0,

U3 KOTOPHIX KasKmoe IpeficTaBiseT co000 ypaBHEHHe IJA UPAMON JIMHWM,
a MMeHHO: 1ePBad U3 HUX 00pasyeT € 0ChI0 B HAaYaJle KOOPAHHAT IOJAYIPAMON 1)
yros, a BTOpasg IapallielbHA OCH W IPOXOAUT HA PACCTOAHHU=a OT Hee.
Taxmm oOpasoM, obe 9Ty JUHHH, paccMaTpUBaeMLe BMeCTe, COeP;KaTCA

1) To ects paBubiii 45°,
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B IIPEIJIOKEHHOM YPaBHEHUN
yv=ay-+ry—azx.
Touno TaK ke COCTABHHM OyeT clefynomee ypaBHeHNe:
yt—zy®— a®x® —ayd + ax?y + aPxy =0,

¥ IOBTOMY OHO He Gy/ieT IPeCTaBIATL HellPePHBHO M INANY 9eTBePTOTO IO PAJKA.
JlelicTBuTeNbHO, TAK KAaK OHO COCTOMT U3 MHoxuredeil: (y—az)(y—a)(y®>—ax),
TO OHO COHEPIKUT TPU OTAEeNBLHEE JNHNY, 4 UMEHHO Be IPAMEE U OHY KPUBYIO,
colepKamyocst B ypaspennu y?—az=0.

63. Taxum o6pasoM, MOMKHO IO ;KeNAHUIO CO37aBaTh II00He COCTABHHE
JMHNM, KOTOphie OYAYT comepsKath B ceGe nBe mam Gonbiiee YMCIo JIMHWIA,
TIPAMEBIX MJIM KPUBHIX, HMEHIIUX JI00YI0
popmy. JleficTBUTENBHO, €CHNM TPUPOHa
RAIKION JIMHHU BHpPa)KeHa C DOMOIIBIO
YPpaBHeHUs, OTHECEHHOTO K OMHOM W TO#

}Ke OCH U K OTHOMY W TOMY jKe Hagaly
KOODAWHAT, ¥ ecau Iocae Ipupenenmsa R A
RaJKIOTO U3 9TUX YPABHEHUH K HYJII0 WX

BCE MEPEMHOKUTD, TO HOJIYIATCH COCTAB~

HO€ YpaBHEHHe, B KOTOPOM OfHOBPEMEH- M
HO OYIYT COmepyKaThCA BCE PacCMATpH-
BaeMble JIMHUH. M

Tawr (puc 16), ecnu u3 memrpa C

paguycom CA =a oumcaTh OKPYKHOCTh Puec. 16.

M, KpoMe TOTO, IPOBeCTH 4epes ueHtp C

opamMyio ausnio LN, to MoxHO Oyner OTHOCHTENBHO KAKOH YTOMHO OCH HAH-
TH ypaBHeHWe, KOTOPOe OMHOBpPeMeHHO Oymer BKIYATH B ce0f OKPYIKHOCTDH
i OpAMYKR JIHWHUIO, KaK ecaH OB 006 OHM 00PA3OBHIBAIM OJHY JUHMIO.

64. Tlpumem numamerp AB, KOTopHil coctaBisier ¢ Upamoil Jmmueir LN
monynpAMOH yroxs, 3a ochb z, a 3a Hayaso abGemmee — Toury A m 06o-
sgaunm abenuccy AP =z u oppumary PM =y; Torga momyduM sl mpsamoii
auavy PM = CP =a — z, n Tax kak Touxa M npsmvoil oxasnBaeTca B 061acTU
OTPUIATeNLHBIX OPAMHAT, TO OyfeT y= —a -+ win y—z +a=0. A gua
kpyra wmet Oygem wmmers PM2=AP.PB w BP=2a—zx, 4r0 jaer
y?=2azx — 2% wau y* + 2® —2ax=0. YMHOxuUM Temeph 06a HTW YpaBHEHHS
Apyr Ha Apyra W TOT[A MOJYYWM COCTABHOE YPaBHEHME TPETHEI0 IOpsgKA

y: — e + ya? — 23+ ay® — 2axy +"3ax® — 2a%x =0,

KOTOPOe OymeT cofepsKaTh B ce0C OFHOBPCMEHHO OKDY/KHOCTb M IPAMYIO
maano. Oxaskercs, uto abcemucce AP =1 COOTBETCTBYIT TPH OpIMHATHL:
ABe M3 HUX JUIS OKPY;KHOCTH M OmHA JJIa npaMoil jmmuun. Ilycts, mampumep,
Z = 5 a; Torja

ys+%_ayz_fz_azy_%aszoy

1
OTKYJa CHAYAJa IOJYydYaeTcH y—}——2~a=0, a 3aTeM IOCJe HEJICHUA HA 3TOT

KOpPCHb IIOJIYy4acTCsA y2——%a2=0, W, TAaKuM 00pasoM, TpeMs B3HAYCHUAMHU ¥
Symyr: \
1 a 1 -
L y=—5a, Il y=5a)3, 1L y=—5al 3.



44 TJIABA I1II

Wrax, BCe 910 IpepcTaBieno B ypaBHeHWE B TaKOM BHe, KaK eciu Gk
KPYT COCTaBIAJ OJHY HEIPEepHBHYIO JUHWIO ¢ Ipsamoll LNV.

65. Ilocne Toro Kak yKasaHO pasinume MeyKHy HECOCTABHBIMHU JMHMAMEA
¥ COCTaBHBIMH, 0YeBHJHO, 9TO JWHWM BTOPOTo HOPAAKa OwBaioT 1ubo Helpe-
PHIBHBIMA IMHAUAMHU, TU60 COCTABHHMH, 00pPA30BABIINMUCH W3 JBYX HPAMEX.
U6o ecam o61iee ypaBHeHye HMeeT COMHOMKATEIN, TO OHU GYAYT HEPBOTO HOPH-
Ka 4, cTalio OuTh, GyayT oGo3HavaTh IpAMble AupuK. JIWHNYT TpeThero MopsKa
OynyT Jub0o HecOoCcTaBHHIMY, JNGO COCTABHBIMU, 0GPA3OBABMIUMUCH W3 ONHOI
OPAMOM JIWHWHU ¥ OXHOM JWHHM BTOPOrO TIOPAMKA WIHN U3 TPEX IPAMEBIX JUHNHA,
Hdajee, nuHum derseprToro mnopsagka OymyT Tm6o HenpepHIBHBIMY, T. €. HECO-
CTaBHEIMY, 160 GyIyT COCTOATD U3 ONHON UPAMON JUHUN U OFHOM JVHMY TPETh-
ero mopsAKa, Ao oHH OYAYT COCTOATH W3 ABYX JUBUI BTOPOTO HOPHANKA,
nn60 U3 OpHON MWHMM BTOPOrO NOPHAKA W M3 ABYX UPAMHIX, Ju00, HAKOHEI,
3 YeTHpeX NPAMHX JAUHHAN. AHAJIOTWYeH YUYeT COCTABHBIX dacTell y JuHmMii
nATOTO U 607Iee BHICOKUX MOPANKOB, U €r0 MOYKHO OCYINECTBUTh nyTeM TaKoro
e Mcuncaerusa. M3 u3lI0KeHHOTO ACHO, YTO INHUA H1060T0 IOPAIKA CofepsKaT
B cebe Bce NMHUE HUBMUX HOPAMKOR, HO He MPOCTO, @ MOTYT COfiepsKaTh B cebe
KaKy0-HMOYb COCTABHYIO JIMHNIO HU3MIETO TOPANKA BMECTE C IPAMOU JHHHUEH
HIW ¢ OPAMBEIME JUHMAME, WIN K€ ¢ JUHUAMYI BTOPOTO, TPETHEr'o U Clemy-
0IIAX TIOPAXKOB, HO IPH 3TOM TaK, UTO €CJU B3ATH CYMMY IOKasaTejedl BceX
OOPANKOB OTHEJNbHHX JIWHUN, BXO/AIMMNX B COCTAB pacCMATPUBaeMOM JUHNH, TO
OOJy4uTCA 4UCH0, KOTOPOe IIOKA3bIBaeT IOPANOK COCTaBHOH JNUHNM.

S > Z(CP)NE=
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0B OCHOBHEIX CBOICTBAX JUHWIl JIOBOTO
IOPS LKA

66. Ilpu wayueHNN OCHOBHBIX CBOMCTB JIMHWI M060T0 LOpPANKA HOepBOe
MEeCTO 3aHMUMAaeT BOIIPOC 00 UX IepeceueHunsX ¢ NPAMOl TuHueil, To ecTh 0 THCIe
mepecede uil, KaKoe MOMKeT NMeTh NPAMad JUHUA ¢ JUHUAME TOI'0 WIN WHOTO
mopapka. Taxk Kak JMHAKA MePBOTO HOPAAKA, T. €, IUPAMasg, MOKeT OHTH Hepe-
cedeHa [pyroil mpAMoil AWML B OJHON TOYKe, a KPWBHE JWHUHM MOTYT OHITH
IepecedenH IpAMON JTUHAEl BO MHOTHX TOYKAX, TO BIIOJHE €CTECTBEHHO IOCTA-
BUTEH BOIIPOC, BO CHOJIBLKHAX TOUKAX KPUBAA IWHUA KaAIOI0 HOPAIKA MOMKET
OHITH Iepecededa IPOU3BOABHO IIPOBEeHHON IPAMOKI. Y iKe paspemenne OqHOTO
3TOTO BOIIPOCA IIOMOKeT JIy4ile Y3HATH IPUPONY KPUBHX JUHAN, OTHOCAIIUXCA
K pasianmussiM nopsaakaM. Ilpu sToM BoABIAETC, YTO JUHUA BTOPOTrO MOPARKA
He MosKeT OBITH HepecedeHa NPAMON 0ojlee 9eM B JBYX TOYKAX, KPUBAA Ke
TpeThero MOpAJKA He MOKeT OHTH Iepeceuena UpaMoil Oolee ueM B Tpex
TOUKAaX, U TaK Jajee.

67. Brime Mut y)ke ymOMSIHYAHW 0 clioco(e, IONB3YACH KOTOPHIM MOKHO
oNpeJieUTh, B CKOJBKUX TOYKAX 0Ch KaKOH-HUOYNL KpUBOM HepeceKaeTcs
caMoil 9TOH KPWBOM. A MMeHHO, eclM [AaHO YPaBHEHHE MEKIY abCHUCCOH X
M OPAWHATOH y, TO, TaK KaK TaM, Ijjé TOYKA KPUBOI momajaeT Ha 0Ch, OPHH-
Harta y cramoBurcs pasuoil 0, mososkum B ypasmemuu y =0, u Torma mogyden-
HOe ypaBHEHHe, KOTopoe OYIeT CofepskaTh JNilb £, YKa/KeT Te 3HAUYeHUS I U,
cTaso OHTH, Te TOYKH OCH, I'ie KpUBas ee mepecekaer. Tak, ecnnm B HalleHHOM
HaMM¥ BHIOIe YPaBHEHUH OKPYKHOCTH J2=2ar—x? My monomum y =0, To Gynem
nmets 0 =2ax—z?% oTHypma monydaerca nsa smademma z: x=0 um r=2a, Koto-
pble TMOKa3BBAaloT, 9To och RS mepeceKaeTcst OKPYMKHOCTBHIO IPee BCEro
B mavasne abcumee A, a sareM, KOHeYHO, eme B Touke B, mpuduem 4B —2a.
ITomoGrEIM ske 06pasoM M i APYIUX KPUBHX JAUHEHI, 6CIH HOTOAHTh B YPaB-
Benud Y =0, To KOPHH z YKaJKyT MecTa HepeceveHus KPUBOH ¢ 0CbIO.

68. Tak rak B 00meM ypaBHeHNM BCAKOI KPUBOIL JIWHHM PONb OCH NTPaeT
aobad mpAMasg, TO ecITM B 0BIMEeM ypaBHeHWH NOJOEMTH opiaumaty I =0,
ocTaBlleecss ypaBHEHMe HOKAKET, B CKOJBKMX TOUKAX 5TA KPUBAs JUHES MEpe-
ceKaercs Kakroif-nmGo mpsamoii. Omo OyjeT mpemcraBiaTh coGO0 ypaBHEHHE,
KOTOpoe 6yfeT COmepKaTh TONBKO HEM3BECTHOE I W KOPHU KOTOPOro HMOKAMKYT
nepeceueHusA KPuUBOM ¢ ockio. Taxum 06pas3oM, KOIUIECTBO mepecedennii Oymer
3aBBCETh OT BHICHIe}l cTemeHW r B ypaBHEHWM M, CTajJ0 OHTH, OHO He MOMKeT
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IIPEeBEICHTD IOKasaTells 5Tol BHCmeH cremenu. ClegoBaTelbHo, IepecedeHmit
Oyner cToIbKOo, CKONBKO eTHHNIL COMEePKAT B Cefe MOKa3aTellb BRICIIEH CTeIeHn
Z, ecllN Bce KOPHU yPaBHEHUSA ABIAIOTCA NeHCTBUTENLHBIME; €CIH ke HeKOTO-
pHEe KOPHH OKayKyTCA MHHMEIMH, TO KOJWYECTBO HepecedeHnil, COOTBETCTBEH-
HO, YMEHBIIHUTCA,

69. Crano OBITh, TaK KaK MBL JaJI¥ AJIA KayKIOro MOPAAKA JuaMili Haubonee
ofmye ypaBHEHMS, TO ¢ MX IOMOIIBI, IOJB3YACHh YKAa3aHHKIM CIH0CO00M, MH
B COCTOSIHMH y3HATh, B CKOJBKUX TOYKAX JWHUH J0OOro mopAgKa MOTYT OHTH
nepecedeHH KaKoil-nubo nmpamoil. BosbmeMm, spaunt, ofmee ypaBHeHHe Al
JIWHENE MEePBOTO MOPANKa, T. €. JUIA UPAMOA JNWHWH,

0 =a + fz + vy,

3 KOTOPOro, eciny noio:kuth y=0, moayuaerca O=a -+ Pz, a sro ypasBe-
HUe He MOReT MMeTh (0JbIle OJHOT0 KOPHS, OTKYAA Cclefyer, UTo IPAMAasg
NUBNA TepeCeKaeTcs APYroifl npsaMoil suimre B opmoii Touxe. Ho ecau Oymer
p =0, To menosMomnoe pasencrso (=0 HOKaKeT, YTo B 3TOM CJHyYae IpAMasd
JIUAVA HATAE He nepecexaer ocH. [leficTBuTeNbHO, B pTOM ciydae o00e IpAMELe
mapanieNbER APYT APYrY, Kak 1o ciexyet us ypasmeans O=a - yy, KoTo-
poe moaydaerca, kKorma P =0.

70. Ecan B o0meM ypaBHeHUM Mg JUMHUIA BTOPOTO HOPsKa
0 =a + Bz + yy + 6z® + exy + Cy*
nonoxuth y =0, TO mOIdyIHTCA YpaBHEHuUE
0 =a + Pz + 622,

KoTopoe mMeer aubo nBa jeHCTBATENBHBNX KOPHS, IN00 HE OXHOTO KOPHS UM
pase opun, ecau 6 =0. [losToMy nmuHNA BTOPOro HOpANKa epeceKaeTcsa mpAMoit
aunweil 1ubo B ABYX TOUKaX, AHG0 B ogHOM, Tubo Hurme. Bee o1 caywam MmoskHO
CBeCTH K OJHOMY, €CHHM MH CKaKeM, 4WTo JWHWA BTOPOTO IOPANKA HE MOKET
OBITH Tepecedena NpaAMoil dunAweill 6ojlee 4eM B ABYX TOUKAX.

71. Ecau B 06ImeM ypaBHeHHW AJIA JUHEHA TpeTbero IOPAXKAa MEl 110JI0-
ykuM Yy =0, TO woNydUTCA ypaBHEHUE

0 =o -+ Pz + yz* 4 023

Tar rak 3To ypaBHEHHE He MOMKeT WMeTh 0oJabile TpexX Kopheil, TO ficHO, 4T0
JMHAN TPETHEero LOpAAKAa He MOTYT ObTH nepecedeHH HpaMoil duuuell Gonee
9eM B Tpex Toukax. Ho Mo#eT CIyuuTsCsA, YT0 TUHUA TpeThero mopsaka Gymer
nepeceKaTheA WPAMOI AuHAeil B MeHBINeM KOJWYECTBe TOUeK, a MMEHHO, JTu60
B IBYX TOUKaXx, ecnu Oyper 8 =0 n ecam oba xopua ypasmenusa 0 = o -+ fz-
-+ yz? 6ynyT peficrBuTenbHEIME, AH00 B ONHOH TOUKe, eciam 06a KOpHA IpH-
BEIEHHOT0 BBHINe YPABHEHHAA OKAKYTCH MHUMEIMM MJIH ke ecau Oymer u & =0
n y=0, nuGo, Hakowew, HN B OfHON Touke, ecam Gymer 6 =0, a ocTanbHbe BA
KOPHA YPAaBHEHUs OKAKYTCA MHUMBIMI, UTO MOMeT TAKMKe CIYYHTHCSI, KOTHA
B, vy 1 8 oxaskyTcsa paBHBIMH HYJI, a 00 OKaKeTCA KONMYECTBOM, He pPaBHEIM
HYJIIO.

72. ApaJorduHHEIM IyTeM BHIACHAEM, 4TO JIWHUHM YEeTBEPTOr0 IOPAIKA
MOTYT GHITH epecedeHsl HpsaMoil He Gollee YeM B UeTHPEX TOUKAX, M BTO CBOM-
CTBO MOKHO PACHPOCTPAHHTH Ha JUHUM BCeX HOPAJKOB TakuM ofpasoM, uro
JVHUN TIOPAJKA 72 ¥e MOLyT OHTH JlepecedeHH TpAMOil Goliee YeM B 1 TOUKAX.
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Homeuno, orcioga He ciaepyer, Uro BeaAkasd JUHUA IOPAAKA 711 IepeceKaercs
a060it mpAMO JuHKel B 7 TOYKAX, I MOMKeT CAYYUTHCA, YTO YUCIO Iepecede-
HUI OKa)KeTcsT MeHBIIMM WIM YTO UX jaske COBceM He OymeT, KaK MEL yiKe
OTMETHJIIM II0 OTHOMIEHMIO K JMHUAM BTOPOI'O M TPETHETO IOPAAKOB. TakKuM
ofpasoM, CMHICI J@HHOI'O HOJOKeHUA 3aKII0UaeTcA JHMb B TOM, YTO YUCIO
OepeceveHuil HUKOTA He MOKeT IIPeBBICUTh MOKa3aTels MOPAIKA, K KOTOPOMY
OTHOCWTCA paccMaTpuBaeMas KpHBaf JIUHHUA.

73. TaxuM 06pasoM, Ha OCHOBAHHM UHMCIA IepeceYeHmil, KOTOpoe HMeeT
KaKag-nmubo mpsaMada ¢ 3ajannoil KpuBoil Iunuell, HeNb3sa OIpPeAeIUTh HOPALAOK,
K KOTOPOMY IIPHHAIIEKUT Kpusas auHuA. V6o ecam duciio mepecedenuii co-
CTaBJAsAET 1, TO OTCIONA He CIENYET, 9TO PACCMATPIBAaeMasa KPUBaA IPUHAIOKAT
K JIHHUAM A-TO IIOPAJKA: OHA MOKET OJMHAKOBO IPHHANNEKATH K JUHUAM
Kakoro-aubyab Gollee BEHICOKOTO IOPAAKA. A MOKeT maske CIYYUTHCH, 9TO
paccMaTpuBaeMas KpuBasf He anrebpandeckas, a TpaHchengenrsas. Ho Moxxmo
BCeIJla C YBePEHHOCTBIO YTBeDIKIATh, 4TO KpWBAas, KOTOpasd IepeceKaeTcs
npAMoil JumEMed B 7 TOYKAX, HE MOKeT HPWHAMIEKATL K KaxoMy-nubo Ooxee
HU3KOMY, 4eM n, nmopsaAky auvmil. Tdx, eciiu wpepsoskeHHas KpHBasfg JIAHUA
nepecekaeTcsa MPAMOM B UeTHPEX TOYKAX, TO JOCTOBEPHO, YTO OHA HE IPMHAN-
JIe;KUT HM KO BTOPOMY, BU K TpeTheMy Iopapky. Ho Ipumajiesrur am oHa
K 9eTBEPTOMY MM KaKoMy-i1mbo Golee BHICOKOMY IIOPSANKY WJIM »Re OHA ABIA-
eTcs TPAHCIEHJeHTHOH, BHICHHTL Ha TAKOM OCHOBAHWHM HEBO3MOKHO.

74. O6mye ypaBHenHUsA, KOTOPEE MEL JaJH JJIS JUHEMA KayKIOro MOPAIKA,
cofiepsKaT B cefe MAHOTO IPON3BOJBHNX IMOCTOAHNEX KOJIUICCTB, U eCIH MOCIe)-
HAM OpUOHUCATH OoIipefielieHHble 3HAYEHNA, TO KPUBHE JWHUU BIOJHE OIpee-
JATCA W MX MOKHEO OymeT HauepTUTH IPH 3aJaHHOH OCHM, TaK UTro Bce IIpodmne
KpUBHE JWAWY, XOTA O 0HU U COREPIKATUCH B TOM sKe 00IeM ypaBHEHUN, OKa-
AKYTCA MCKIHTeHANMY. TaK, HallpuMep, XOTH B YPaBHEHUN IePBOTO IOPAIKA
0 =a + Bz + yy copep:xUTcs TONBKO UPAMAS JRAUSA, TEM HE MeHEe ee II0Jo-
JKeHVe OTHOCHTEJNBHO OCH MOYKHO- BapbUpOBATH OecdamclemmbIMu cIrocobamn
AT PasIVYHbIX OeCcUuclIeHHBIX 3HAYEHWIT IOCTOAHHHX KONMYeCTB o, P, Y.
Ho ®ak TONBKO 3TMM IMOCTOAHHHM KOJIUYECTBAM IIPUEAHH OIpefeeHHLe
3HaYeHHsI, HOJOKeHMe IPAMOH IWHWM OlLpefeleH0 TaK, YTO, IIOMHMO 3Toil
JVHHAY, HUKaKasg ApPyrasg ysKe He MOKeT YMOBISTBOPHUTH YpaBHCHHIO.

75. Takmm obpasom, ypasaerue 0 = o -+ Px -+ yy momyckaer Kak GyaTo
TPU ompefesieHHA') BBUAY HAIMUYMA TPeX HPOMSBOJBHKIX NOCTOAHHHIX o, P
n y. Ho w3 mpupone ypaBHeHUH MOJKHO IOHATH, WTO YPAaBHEHWE YiKe Olipe-
JlelleH0, eClIH 3ajaH0 JHIOp OTHOIIGHWe MEKNYy STHMU NIOCTOAHHBIMM, T. €.
OTHOIIeHYE ABYX U3 HUX K TpeThbeMy. B cHily 3Toro yKasaHHOE BHIIIE ypaBHe-
Hye JOIIyCKaeT JHINGL [Ba OIpefeleHusa. IlefCTBHTENLHO, €CHM ONPENENUTH
B m y gepes o raxum oOpasom, urobH GHIO f=—a W y=20, TO ypaBHEHNE
0 = o — azr + 2oy, BBULY TOTO, YTO B pe3yabTaTeé COKPANIEHN O BHIIIAJAeT,
OKajKkeTCA BIIONHe ompefedeHHBIM. Ha ToMm jRe ocHoBapnuu o0Hlee ypaBHEHMe
AJIST TMHMI BTOPOTO IIOPAAKA, CofepsKamee B cebe MecTh HPON3BOIBHNX HOCTO-
AHEBIX, JONYCKaeT JIMMbL IATH oUnpefelenuii; o0Mee ypaBHenuwe s JIHHWI
TpeThero IOPAJKa JOIOYCKaeT AeBATH onpemedenuil, m BooGme o0imee ypasHe-
(nt1) (n+2)

5 —1 ompepnenenwi.

HMe JjiA JIWHUE DOPARKA N [OIfycKaer

1) Ompepenenne (determinatio) — B cMECcJle BHIOIHEAAA KAKOTO-HHOYAL HAJIOMeH-
HOTO YCJIOBHA.
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76. Ho Bcerjja »T# IPOU3BOJBHbIE MOCTOAHMNBIE MOKHO ONPENENIUTH TAKAM
o6pasoM, 4ToOH KPUBAasA JUHUA IPOILIA depes 3aJaHHy0 TOUKY, H 3THM IFyTeM
Oymer monyueHO opmHO onpegedenue. IleficTBHTENbHO, NYCTh MPEIIOKEHO
o0mmee ypaBHeHYe JUIA JUHAH KaKOTO-HUOYAE LOPSIKA, KOTOPOe JOJKHO OBITH
onpegesieH0 TaKUM o0pasoM, 4To0H Kpusasa aumuua (puc. 17) mpoxopuaa wepes

c samaHHyio Touky B. B3saB mpousBoJbHO

Kakylo-imbo ocbt ¥ Ha Hedl HawaXo ab-

D ciuce A, omyctmM w3 TOoYKM B Ha ochb

B mepueHAUKyIAp Bb, u TOorma O4YEBUAHO,

9TO eC/IM KPUBas IPOXORUT depes TOUKYy B

U eCJIM B Ka4ecTBe z IpuMeM oTpe3ok Ab,

A e TO mepueHpuKyiasp Bb pact 3HadeHne

b ¢ d oppuHate y. Ilosromy B mpepliosxenHOM

ofmeM ypaBHEHWM BMeCTO z TOJCTaBUM

Ab m BMecTo y mopcraBuM Bb, u torga

£ NOJNy9UTCA ypaBHEHHUE, U3 KOTOPOro MOIK-

Prc. 17. HO Oymer ompeeNnuTh OMHO M3 IIOCTOSH-

HEIX KoJuyecTB o, B, v, 6, e m T. 1. B pe-

3yJAbTaTe Bce KPHUBHE, KOTOPHE CORePIKATCA B 00UIeM ypDABHEHNH, OIIpefieieH-
HOM yKa3aHHEM 00pasoM, 6yayT TpOXOMUTHL depes 3aaHHYI0 TOUKy B.

77. Ecau, cBepx TOro, Kpusas JWHNA JOJKHA TPOXOHUTH deped TOUKy C,
T0, OIYCTUB M3 IOCHeHEH Ha 0ch HepueHfuKyaAp Cc U MOJOKUB B YPaBHeHUH
rz=Ac n y=Cc, MBI TOJIYYKM HOBOE yPaBHEHUE, ¢ OMOIIBI0 KOTOPOro TAKUM
e 00pa3oM OLpPEReJUTCA OflHO M3 IOCTOAHHEIX KoJWgecTs o, P, v, 6 ¥ T. 1.
To9HO TaK ke TOHATHO, YTO eCJH HawTcs Tpu T09ku B, C u D, uepes Koropsle
MOJKHA IPOUTH KpUBas JUHUA, TO OTCIOKA MOTYT OBITH OLPeedeHbl TPH HOCTO-
AHHBE, a [0 dYeThipeM TtogkaM B, C, D, E onpenensrca 3Ha4eHHWT UYETHIpeX
poctosinaBXx OykB. Crallo OBITH, ecliM 3ajlaeTcA CTOJBKO TOYeK, depes KOTO-
phlé [oJIKHA NPOHTH KpuBas JIUHHUA, CKOIBKO 00Iee ypaBHeHHe MOIYCKaeT
ompepenesuii, To sTuM Oyper BUOJHE OIpefgeleHa, W IPUTOM efMHCTBEHHHIM
o6pazoM, KpUBas JMAMA, TPOXOAMAsA HUepes Bce IpeqiokenHbie Toukm [14].

78. Urak, mocKonbKy o0Hiee ypaBHeHUE IJA JHHUWI IIepPBOr0o HOPANKA,
T. €. JJIA TPAMOM JUHAN, TOITy CKaeT JIVIIb IBA OIPefleJeHN A, TO IPeIOKeHAEIM Y
OBYMS TOYKAMHU, 4Yepes KOTOPHe IPOXOAUT JWHUA IePBOrO HOPAAKA, T. €.
npsMas, 3Ta LOCHENHAA BIONHE OIpenelNdeTcd; Bejb depes JBe 3ajaHHLIe
TOUKM HEJNL3f mpoBecTH OoJIbIIe OMHOH IPAMOH JWHHM, 9TO H3BECTHO TAKKe
n3 sneMeHTapHoll mMaremarmkn'). Ecnm ;e mpepnmaramoT ogHY TOJBLKO TOUKY,
TOTHA, BBUJY TOFO, 9TO YPaBHEHUE elle He Ompejeleno, depesd dTY TOUKY MOKIO
nposecTy GeCKOHEYHO MHOTO MPSAMBIX JIMHMI.

79. OGmee ypaBHEeHME Ui JHHIN BTOPOTO IOPATKA HOIYCKaeT IATE OIIpe-
menenmit, CnegoBaTeNbHO, €CAM IIPENJIO/KeHH OATH TOYeK, Uepe3 KOTOpbe
[OMKAA WPOXOMUTh KPHUBasg JWHWA, TO JUHUA BTOPOI'O IOPAJKA 3TUM BIOJHE
ompexmeisercA. B cury 3TOT0 Uepes NWATH 3aJAHHBIX TOYEK MOJKHO IIPOBECTH
OfNy JWIIh JIMHUIO BTOPOTO WOpsAAKa. ECIM ke IPefIoKeHH JHOIL JeThpe
WY MeHbIIEe KOJNMIECTBO TOYEK, TO, TAaK KaK IOCHeJHUe MOJHOCTLIO elle He
ONpeNeNsaoT YpaBHeHUH, Yepes HUX MOMKHO HpoBecTH OecKOHEYHO MHOTO
DWW, ¥ BCe OHM OYAYT BTOPOTO WOPAAKA. A eClIU M3 9THX IATH TOYEK TPH
TOUKHM JIe;KaT Ha ofHOIH HpaAMoii, To, TaK KaK JIUHUA BTOPOT0 IOPANKA He MOJKET

1) quod quidem ex elementis intellegitur.
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OHITh MepecedeHa MPAMOI B TPeX TOYKAX, He HAHNETCA HU ONHOH HEImpepHIBHOI
KPHUBOIH JIMHUM, a8 DOJYYNUTCA COCTABHAA JWHUA, 4 UIMEHHO: [(Be IIPAMEBIe JUHUN,

KOTOPHIEe, KaK MBIl yiKe YOOMHHAIHM, COfep:KaTcsa B 00meM ypaBHEHWM BTOPOTO
HopAfKa.

80. Hauee, Tax Kak o6Iiee ypaBHeHNE s JUHUI TPETHET0 OPAKA TOMY-
CKaeT JeBATH OIpefleNeHNH, TO d9epe3 HEBATH IPOM3BONLHO BIATEIX TOUYEK
MO;KHO BCeTJja IPOBECTH JIMHUIO TPETHhero IOpPANKA M ILPUTOM TOJNBKO OJHY.
Ho ecan unciio To9ek oKasKeTCA MeHbIIE JIEBATH, TO YePe3 HUX MOKHO IIPOBECTH
GecKrOHEUHO MHOT'O IMHHIX TpeThbero mopapgka. PaBusiM ofpazoM, depes ueTHp-
HafaTh 3aJAHHLIX TOUEK MOKHO IIPOBECTH €JMHCTBEHHYIO JUHHUIO 9eTBEPTOTO
IOpAJKa, depe3 ABAJNATh 3aJaHHBIX TOYEK eMHCTBEHHYIO JUHMIO 4eTBEPTOTO
mopanka u T. 4. M1 BooOime TuAuN mopAgKa 1 OIpeseIaIoTcs ¢ OMOMBI0 TAKOTO
KOJIMYeCTBA TOYEK, CKOIBKO eNUHMI[ COMeP/KUTCST B (POpMyJIe

(D (2 @t
2 2 .

Tarum 06p330M, .eCaM  4YHCJAO0 33JaBHHBIX TOYeK OKayKkeTcd MeHbile,
TO Yepe3 3TH TOYKI MOKHO ITPOBECTH 6eCKOHeYHO MHOT0 JMHUHK 7-TO IOpAJAKa.

r (n-4-3)
81. HUrak, ecau mpepaoskeHo He O6ojblle deM —-; — TOUeK, To depes

HUX BCEINA MOM{HO HPOBECTH ONHY IUIH ke OeCKOHEYHO MHOIO JMHWII HOPAIKA
n, a UMeHHO, OAHY JIWHUIO, KOIJla YUCJIO0 3af{aHHLX TOYeK :i(nj—:g), u Gecko-
HEYHO MHOIO JHHMI, KOTja 4Hcio Touek Membime. Ho muxorma, xak OH 3TH
TOYKM HU OBUIM PACIONO/KEHBI, pPelieHyNe He CTAHOBUTCA HEBO3MOJKHBIM, MO0
ompefenenne Kosddumuentos o, f, y, 6 m T. 1. HUKOrma He TpeGyeT pelleHUA
YPaBHEHHA KBAJ[PATHOrO Wiy Gojlee BEICOKOI CTeleHH, a IIOJHOCTBIO OCYIe-
CTBJAETCS ¢ HOMOIIBIO NPOCTHIX ypapHeruil. Bilaromapa 9ToMy 1A koludgecTs
o, B, y M T. I. HUKOTJA He IIOIYYaeTCs MEIMBIX UM ;K€ MBOTO3HAYHAIX PEIICHUIL.
Ilo yrasammoli mpmumse Bcerja moJdydaercs AeNCTBHTeJFbHAS JUHNA, IPOXO-
nAman 9epes 3afgagahie Toukn. W 9ra nunusa GymeT equHCTBEHHOM, eCaH TOALKO

NPeJiJIO’KeH0 CTOMBKO TOYeK, CKOJbLKO oO0mee ypaBHeHHUe JONYCKaeT oIpe-
HeJeHmi.

82. Tar Kak 0Cb MOJKHO B3ATH IPOUBBOJNBHO, TO YKA3AHHOE BHIIE OIIpe-
Kenenne KodPPUIMEHTOB 006Jeruaercsd, eclaM OCh IIPOBECTU Uepea OfHY N3
3aJIaHHBIX TOYEK M Hayalo abcluce OPUHATEL B T0il sKe Touke A; nbo mpu aTOM,

ecan nonoKuTh £ =0, nomxuo crare y =0, BeIeACTBNE YeTo B paccMaTPHBAEMOM
o0IeM ypaBHEHUM

0 =a+ P+ vy + 02 + eay + Ly + m2® + n 1. 1.

o TOTYAC jKe OKasbiBaeTcsA paBHEIM 0. 3aTeM 0CH MOKeT TaK;ke NPOXOLNTh
4epes KaKyio-mHOYAb APYIYI0 U3 3aJaHABIX TOYEK, GIArOpaps d4eMy yMemHb-
MATCA 9HCIIO KOJXUICCTB, ONPefeNA0MNX HOJN0KeHNe 3aaHHbHX TodeK. Hako-
Hell, BMECTO HPAMOYTOJBHEIX KOODAMHAT MOKHO H30paTh TaKOro poja KoCo-
yronpHble KOODJMHATEL, 9TO OpAWEATA, IPOBEJEHHAAs B Hadalde abemucce,
IPOiJeT TOYHO TAK jKe Yepe3 3agaHHYI0 TOUYKY. Bexs o3HaKOoMueHue ¢ Kpusoil

1 e€ IOCTPOeHHEe OJNHAKOBO ACHO U3 €e ypaBHEHUS, GYJIYT JN NPUHATEL TIPA-
MOYTOJBbHBIE KOOPHMHATH WM KOCOYTOJbLHEBIC.

83. Ecan TpcOyerea mafitm JMHMIO BTOPOro HOpPAAKA, HPOXOHANIYIO
Jepes mATH 3agaHHBX Todek A, B, C, D n E, nposegem och depes nBe

4 7. Ottaep, 1. 11
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toukn A mw B wm upumemM magago adcimce B OMHOM M3 9THX TOo4Yer .
3arem coegmaUM TOYKY A ¢ Tperwbeil Toukoit € u mpuMeM B Kadecrse
yraa wmawigouna opguEar yroa CAB. IlosromMy w3 ocrampubix rodwex [
n E uposemem k ocu opjauHath Dd u Fe, mapamnensusie oppunate AC.

A

Pue. 18,

Momowxnm AB=a, AC=0b, Ad=c¢, Dd=d, Ae==¢ n eE=/{ DBosbmem
o0mee ypaBHEHHC JIMIMA BTOPOTO MOPAAKA
0=oa-+ Bz +vyy+ 822+ exy + Ty

OueBngro, uTo

CCJIN TOJIOMKUTE T0 Oyzer
:O Z/Z*"O,

z=0 y:b,

xXr = y:::O'
r=c¢ y=d,
r=e y=7F.

IToaromy mosydarcs ciegyromye IATh ypaBHEHHIL:
I. O0=aq,
17. O=a+yb b2
IIT. O=a- Ba4 6a?,
V. O0=a+4 Be+ yd+ Oc® + ecd -+ Ld?,
V. O=aPetyf+ 82+ eef+ L/

Craso Owte, Oymer =0, y= —{b, f= — da; ecan atw 3HawcHnA mOHCTA-
BUTH B OCTAJIblIKe YPABHCHUSI, TO OHM NAHYT

0= — 8ac—Lbd 1 6c? + ecd + Ld?,

0= —Oae—Lbf+ Oe% 1 eef 4 Lf2

YMHOMUM BepXHee YpABHEHHC HA ef, a TuMKHCE HA cd, I BHYUTEM OFHO
M3 HWX N3 NPYroro, 4ro0H HCKIKYHUTH € TOTAA IOJIYYHTCA

0= — 8acef — Lbdef + dcPef + Ld?ef + dacde + Lhed[ — dcde? — Ledf?
I

&  bdef—bedf—def-cdf?
T T “acde—acef—cde? +cZef °
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OTKY[A TIOIY9aeTci
d=dj(be— be—de+cf),
C=ce(ad —af —de+cf),

u TakuM 06pasoM oupenexgiTca nce Kodjdunments {°].

84, IHocae TOTo KaX YKASAHHEIM BhIIIC nyreM OYAYT ONpPCHENeHBl pee
rosddrments obmero ypasHenusa 0= a + Po+ yy-+ 022+ m . A., caenyer,
IpU UPUHATOH oOcu M MJIs HPHHATOrO yIa HAKIOHA KOOPAMHAT, ONMCATH
¢ HOMOTILI0 YyPABHCHIS TPOXOUSINYI0 uepes G¢CKOHCYHO MHOTO TOUEK KPHBYIO,
M aTa KpHBast mpoiimer uepes Bee 3amaHuBe tTouku. Ecau ofmee ypabicHue
noIycKaeT Oojiblee 9YHCAO ONpENc/eHuil, 4eM  GBIJIO 33JAHO TOYEK, TOJA,
B3AB OCTAJBIBIE TOYKYM TPOU3BLOJBHO, OUWIIEM KPHBYIO JHHUIO 110 33JaHHEIM
TOYKAM ¢ DOMOIUBIO BIIOJIHE OUpejeieHHoro ypasuenus. lipuaagnn adcuncee
HOCJCMOBATEILHO DA 3HAYCHUH, NOJOMKUTENBHEX ~ 1 oTpuuaresnvusx: 0, 1,
2,3, 4,5 6mr. g, artasme —1, —2, —3, —4duwT. g u g Ram-
JOTO M3 HHX OOPEeJUM M3 YPABUSHUA COOTBOTCTBYIOMHE 3HAUCHHS OPIA-
HAaTH y; TakaMm ofpazoM OypeT ONpCHCJCHO MHOIO JOCTATo4ulo OJIM3REX
TOYEK, TI0 KOTOPHM IPOXOAMT KpWBasg, W IO HUM JIeTKO Oyjer BHSBUTH
XOJ, 3TO#l KpHBOH.

R ZA S

4%
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0 JUHUAX BTOPOI'0 NOPAAKRA

85. Tak Kak B CcOCTaB JWHAUN [EPBOTO IOPAAKA BXOHUT JWIIb IIpAMAast
JIWHWS, CBOIMCTBa KOTOPON yKe HOCTAaTOYHO M3BECTHHI M3 dleMeHTapHOH Treo-
MeTpHY, MHE HECKOJIBKO BHHMAaTelIbHee DPACCMOTDHUM JAUHUL 6MOP020 NopAdka,
HOCKOJBKY OHY ABJIAIOTCH IPOCTEHIINMI cpeill BCeX KPMBHIX JMHUM M HAXOAT
O4YeHb IMUPOKOe LpWMeHeHWe BO BCeil BICHIeH TreoMeTpwu. ITHM JIMHHUAM,
KOTOPHIE TaK/Ke HA3HBAIT KOMUMECKUMU CEHenUaMU, UPUCYIIM MHOIHE 3aMe-
yaTeJLHLIE CBOJMCTBA, OTKPHTHE NPEBHEHMINMN IeoMeTpaMH H IOIOJHEHHHE
nospHec. Vlayuenme cBOMCTE »TMX JMHUI HOpPHU3HAETCA HACTONLKO HEOGXO0-
OUMEIM, YTO MHOTHE ABTOPH OOHYHO M3IAraloT HX TOTYAC 3<e BCJej 3a ale-
menTapHoii reomerpueii. Ho Tax kak aTm cBoilcTBa He MOTYT OHITH MO0.-
HOCTHIO BLIBEJEHEI U3 ¢IMHOT0 HAYaNa, a OJHH W3 HUX BHABIAIOTCH M3 ypaBHe-
HWs, JPYyTHe — Ha OCHOBE HX HOJYYeHUA U3 CeYeHHA KOHYCa, TPeTbH yKe —
faarogapa MHOMY cnocofy IIOCTPOEHHS, TO MHL MCCHe[yeM 3[ech JUIIbL Te MX
CBOMCTBA, KOTOPHIE TIOJAYYAIOTCA M3 NMX ypaBHeHMH 0€3 WHBLIX BCIIOMOTATeh-

meix cpepers [18].

86. Wrax, paccMorpuM ofIee ypaBHEHNe JJIA JUHUU BTOPOTO IOPAAKA,
a VIMEHHO

=a + Bz + yy + 02* + exy +ly*.

Mgt moRaszall, 9T0 HTO ypaBHeHUE COCTABIEHO TaK, 4Tr0 LOX KaKMM Ot
YIJIOM OpAMHATH HY OBLJIM HAKJIOHeHH K 0CH, YpaBHeHUe BCe-TaK! BCETA CONeP-
JKUT B cebe Bce JIMHEH BTOpOro mopsamka. llpupanum remeps sToMy ypasnennio

ciaenyiomni BUK:

¢+JMEWy+6ﬂ+?+a=Q

OTKyIa SCHO, 4TO KaKjgoil afcmmcce z cOOTBETCTBYIOT JHOO ABe OpAHHATH ¥,
u60 HE COOTBeTCTBYCT HH OJHA, B 3aBHCHMOCTH OT TOr0, ABIAIOTCA IU 00a
KOpHA y meiicTsmrenpHmME miau MEuMBEMHE. Ecaw ke Oymer { =0, rorna,
KOIeYHo, Kasxmoil abcumcce GymeT COOTBETCTBOBATH JIMIIG OXHA OPJIMHATA,
Tak KAk J[pyras OpAWHATA yiifler B GeCKOHeYHOCTb, B CIHJIy HWCTO BTOT
nocxenuuil caydail He HApPYIMUT HANBICro Wccrepopamus [17].

87. Bo Bcex cliy9asdx, KOTja o0a 3HAYEHUA Y ABIATCA NCHCTBHTENb-
HHIMA, a 910 mMeer Mecto, Korga (pmc. 19) opmrumara PMN nepecexacr
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KPUBYIO JMHOI B ABYX ToukuX M u NN, cymma kopHCil cocraBiser
PM 4 PN = —er—Y _ —e-AP—vy ’
g g
ecilm OpPMHATH UpaMyn Jupgio ALF B kadecrse ocu, Touky A 3a Hadajuo
agcuuce m ecau caurtath yroin APN, mop KOTOPHM OPIWHATEL BCTPEYAOT
och, kakmM yroguo. Crano GBITH, CCAM IOX TeM jKe YIJIOM  [POBECTH
KaKyo-HuOyap JApyTryn OpPAHHATY
npm, y KOTOpOil 3HAUWEHHUe pm AB-
JAAeTCHA WOHEYHO OTPULATEJNBIEM,
TO TeM jKe ITyTeM IIOIYIuM

—e-Ap—vy A
pn — pm = —F
Briurem 3TO paBCHCTBO U3 NPeH-
Aymero; rtorga Gyger o >

bM 4+ pm + PN —pn=
__&{Ap—AP) e -Pp
= 7 T
Ilposenem n3 TO4er m W n OPAMBE JUHNAM, IIapaJllelibHLIe OCH X — A0 TOTO,
KaK OHM BCTPeTATCA ¢ NpekHeil opauHaTolil B TOYKAX B W v; TOrAa
MM+NV = 8.5)}) 3
T. €. orHOwennc cymmu Mp 4+ Nv ® Pp, wir r mp, wim 1 nv, oyner
HOCTOAHHBIM H paBHBEIM otHOmeHuO & K {. Pasymeercs, 10 orHOmenne Gynmer
BCEI[fa OCTABATHCH OJMHAKOBEIM, Tfle OB Ha KDHMBOH HU GHIIH TiPOBEEHE
opamele muEEE MN i mn, ecim TOILKO
OIU COCTABJAIOT 3aJaHHBIH yTOJI C OCBIO M
IpAMbBIE NV M MP TPOBeJCHBl IApaJIeIdbHO
ocH.

Puc. 19.

88. Ecnu oppunary PMN (puc. 1Y)
HepPeMeCTHTh HACTONBKO, uTo Touku M u N
COBHAYT JAPYr C APYTOM, TO B 3TOM CIY-
4ae opAvHATa OyHeT KacarbCcd KPUBOH, uGo
B TeX Mecrax, IJle [Be TOYKH IepecedeHus
COBIIANAIOT, TAM CEKYIIAA JIHHUA [IePeXOIuT
B Kacareapuyw (puc. 20).

Urax, mycrs KCI Gyner Taroro popa
KacareabHO# ymHRei. Ilposepem kakme-mu-
O0ymp uapaanenvasie eit gummu MN, mn,

Prc. 20. KOTOpbIE€ IepeceKalnT KPUBYI0 JUHAIO II0

o6e cropomn. Taxoro popa mpameie 0GB 9HO

naseiBalor xopdamu wiam opounamamu ). Ilocme sroro mz towex M, N, m

Il n1poBeJieM K Kacarensnoil npsamue M7, NK, mi w nk, mapanncibiibie

pubpannoii pameme ocu. Tak kax temeps orpesku CK w Ck uomamaior

Ha HPOTHBONONOMKHYI0O OT TOYKM C CTOPOHY, T0 HX cJjeiyer B3sTh OTpUNA-
resabnnivMu. Orcona nomygaercs

(CI —CK):MI=¢:Lu(Ci—Ck):mi=¢:(;

1) UYroGn us3bexkark cMemrcuus ¢ TEPMHHOM OpAHHATA B COBPCMCHI O  CMBICIE,
B IePeBOJe MLl HOAB3IYEMCH TONBKO HCPBHIM TEPMHHOM.
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CIIe {0 BATEIBHO,

(CI —CK):MI = (Ci — Ck):mi,
K

MI:mi=(CI — CK):(Ci— Ck).

89. Tak xark mogo;Keille OcU MO OTHOIMEHWIO K KPUBOI JIHHU ABIAETCHA
pousnosibHEIM, To upsaMseie MI, NK, mi, nk Moryr OLTb DpOBefeHH KaK
YyrOjHO, Jumbs OBl TOMBKO OHY OLIJN MAaPAJUIBJIBHEL HPYT OPYTry, M Bcerja
6ymer

MI:mi=(CI — CK):(Ci—Ck).

Crano Gwerth, ccyu uHapasxensusie ppavue MI mw NK Oynyr DpoBeneHH
tTarum obpasoM, 4to monyuurca C/ = CK, a sro mpousoiijer B TOM ciydae,
ecanm gauann M/ n NK napamrenssn npsamoli CL, woropas, Gymaydu mpo-
BeJleHa M3 TOUKH coupurocHopcHus C, menur xopfy MN B rtouke L Ha iBe
paBrbie 4actu, 10 B cuay CI — CK =0 nouydnurcs raxme
N mi ~
Ci—Ck= 2T (CI = CK)=0.

[Tosromy eciu npomoukuTs npaMy auuuo CL 5o {, To B ¢CUITy TOTO, 9T0 TUHIHA
mi u nk TouHOo TAaK ke Mapanienvusl Juumn CL, OymeM mMers ml = Ci n
nl = Ck u, cnegoBarensno, ml=nl. Otcioma ciemyer, uro ecan upsamas CLIL,
O6yHyud mpoBefeHa W3 TOYKU Kacanms C, meJUT nomolaM OxHY Xopry MK,
mapallelbHYI0 KacaTelbHOM, TO OHA JieJIUT LIOTIOJaM W Bce XOPHBL MR, mapal-
JelbHEle TOH e KacaTeJdbHOH.

90. Urak, nockoanky npamas CLI meawT momosaM Bce XOpAH, mapad-
Teabpule Racarenbuofi numwn ICK, sty nurmo CLI o6muH0 ma3HBalT, dua-
MEMPOM AUHUL 6MOP020 NOPAOKA WU JUuaMempoM KoHuueckozo cewenus [B].
Craso OBITh, HJIA Ka/RQOH JAHAH BTOPOrO IOPAAKA MOYKHO IIPOBECTH GECHO-
HEYHO MHOr0 [AHAMETPOB, TaK KaKk B JI0G0H TOYke KpUBOil JMHWH HMEEeTCS
racarenpuag. [eficTBuresbHO, Thoe OLI HU Obiaa JaHa KacaTelbHAA JHHAA
ICK, uposefiem ®akyo-un0yas xopny MN, mapallelsHyo 3T0i KacaTeIbHOIH,
1 mogesuM ee B Toure L momonraMm. Torna mpamas CL 6yner nuaMeTpoM JTHHULH
BTOPOro TMOPAKKA, KOTOPHIl MeJHT HOmoJaM BCe XOPALl, mapaldielbHbe Kaca-
renvHOlt [K. :

91. Uz BeuIHecKa3aHHOTO TAK:Ke CleIyeT, 4To ecJu mpsaMas Jjumua Ll
JAeJUT ooJaM jBe Kakue-n1u6o mapaaiedsubie Xopasl MN ¥ mn, 10 oHA geJIT
OomoaM It Bce OCTANBHLIC MapalllelbHLle MM XOPAB; Belb MOBCIONY Halimercs
npsimaa [K, KacareAbHas K KpWBOIH, KOoTOpas mapalieldbHa STHM XOpHaM
u, crano ObITh, ModyuuTea puaMcrp. OTcloga moxydaeTca HOBGHIN MeTON HaxXo-
RACHUS 0ecdIIcIeHHOr0 KOJINYeCcTBA ANAaMeTPOB B IPeJIO;KeHHO JINHUU BTOPOTO
nopsigka. A IMEeHHO, CIeflyeT HPOBeCTHN J[Be KaKWe-Tub0 OPAMHATH MM XOPJILL
MN wn mn, napalidelbHble KPYT APYIY, Pa3felduTh MX IofojaM B Toukax L u [
1 Yepes STH TOUKHM HLPOBeCTH OpAMYyo Jmmmio. Torja mocmemmsts Gymor
HepPeCeKaTh IONO0JIAM BCe XOPAE, HapPajielbHEIC BHTIeYKA3AIHLIM W, CTAJ0
Gp1Th, OHa Oyjaer pAmamerpoM. V1 ecam wcpes Toury C, B Koropoil momywern-
HEIHl BHIMEYKasaHHHM 00pasoM JNaMeTp NepeccKaeT KPUBYIO JIHHWIO, TIPO-
BeCTH NpaMyio aguHno /K, mnapanienpHyH XOpjAaMm, TO OHA GymeT Kacarscs
KpuBofl auuun B T049Ke C.
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92. I yxasammomy cnoiicTBY Hac IPHBENO PacCMOTPeRHMEe CYMMEL JIBYX
KOpICH y B ypaBHeun

y2 #}_ (SIZ_'Y) y +

6x2+gx.+a —0.

N3 toro swe VpaBlenus clejyeT, 4T0 Ipon3Bexenue 000uX wopueif (puc. 19,
cTp. 93)

PN 8z 4 Pzt a
PM.PN=—""¢"17" ,
0z2+Pzt-a

1 BHPAMCHUE ———————— MMeerT 6o ABa IIPOCTHIX llef]CTBI/ITC.TILHHX MHO~

sruTens, nnmGo HE opmoro. llepmoe uMMeer Mecrto, K(rma och Tiepecexaert
KDUBYIO JIMHWIO B OBYX TOYKax F u F. JlelcTBUTEN-HO, TAK KaK B 9THX

2_| R
Mectax y =0, momyuaercsa M_a_zo; oTciofa Kopusavmum z Oyuyr AL

u AF, a caciosaresnpito, Muonrensmu Oynyr (z — AE) (x — AF), rak 410
TOJIyuUnrca

rtbele 2 (v AB) (v — AF) =3 - PE-PF,

BBAYy TO0T0, uro = AP. Takum obpasoM, B cmry M3j0;keHHOro Oyner

pM.PN—__—%pE.PF,

1. e. mpamoyroxpuux [Y°] PA/-PN HaxoguTcA B TOCTOAHHOM OTHOINEHHH
Kk npavoyroannury PL-PF, wak & w [, rge 66 uu 6bijja nposejiena Opau-
wara PMN, ccan tosibko yroa NPF paBeH yriay, 1oj KOTOPHM, COTJACIO
HONyINEeHnio, ODAMIIATH HAaKJIOHeHH K ocu. ClegoBaTclbHO, €CJAH HPOBECTH
OPANHATY M7, TO HOCKOJBKY £p u pm

OTPULATEABHBI, MOJYYUTCA NOJOOHO &y
TDPCIKHEMY
n
o} -
pm-pnzfpb-p]?. ¢ 7 < £
. M
93. Cumemosarcasno (pume. 21), F

Korja mana jobas npsMaa PLF, nepe-
CeKalomasd JMHHIO BTOPOTO HOPIIKA
B aByX tourkax F u F, 10 ecam mpo- m
BeCTH JIOOBIe MAapPAJUICIbHBIE MEMKITY
coboro xopast NM P, npm, scerna 6yact

PM -PN : PE-PF = pm-pn: pE. pF,
TaK KaK B obemx 9TwX NPONOPHHAX oTHOMmEnHWe cocrapaser O:(. Amamo-
THYIIO, ¢C/iA (TAaK KAK IOJOKEHNE OCH ABJIACTCA IPONU3BOJIBHBIM) IPHHATDH

upamyio PMN B xadecTBe ocH U mpoBecTd napajytensro guaun PELF xa-
Kylo-Hu0yb APYTYI0 JUUHIO eqf, TO Oymer TaxKe!

PM-PN : PE.-PF =qM -qN : ge-qf = pm-pn : pE-pF.
CrreroBaTesIbHO, 1OCJIE IEPeCTAHOBKH,

ge-qf :pl-pF =qM -qN : pmepn.

Puc. 21.

Taxmm o6pasom, ecium gambl JiBe NapaiielbHBle X0pas ef mw EF u ecan
OpOBECTHM HABC KAKMC-JIMOO Apyrue wmapajuiedbaiie ApYr Apyry xopiwm MN
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U mn, nepeceKapIuc IepBble ABe XOpAH B Toukax P, p, ¢ m r, to Bce
HEKeNPHBeJeHHEle OTHOMeHNA OYAYT PaBHE MeAY cobomw:

PM-PN :PE-PF=pm-pn:pE-pF=qM-qN :ge-qf =rm-rn:re.rf.

IMocennee upepcraBisiecT coGoi0 Bropoe 00mee CBOHCTBO JIMHUM BTOPOrO
NOPALKA.

94. CnemoBaresnHO, KOrga (CM. puc. 24 Ha crp. d9) aBe TOYKM KpPUBOI
M wu N coBmapaior Ipyr ¢ apyrom, upsimas PMN craHoBUTCA KacaTesabHON
K KPHBOH B MeCTe CIMAHUA YKA3aHHHX JBYX TOYEK, U OPAMOYTOILHHK
PM-PN upespamacrca B Kpagpar junun PM wunu PN, B pesyabraTe uero
moJIyyaeTcs HOBOe cBoiicTBo Kacareaswsix. JleficTBurenbHo, IycTs npsmas
CPp wacaercs JIuHUH BTOPOrO Iopsinka B Touke C, M mycTh ITPOBC/ICHBEI
Karume-Hubyne Joipun PMN u pmn, KOTOpHE NapajnelbHB JPYr APYLY
U, CIef0BaTejIbHO, COCTABAAIOT ONMH M TOT JKe Yroa ¢ KacareapHoil. Crajo
OBITh, B CHJY HAWZeHNOr0 BEINIe cBOiicTBA Gymer

PC*: PM -PN = pC?: pm- pn,

T. €. KaKkyio O xopmy M/N Mbl HE 1IpPOBeJIH [IOj[ 3aJaHHHEM YIVIOM K Kaca-
repHOH, wBagpar opaMoit CP Gymer sBcerjna B MOCTOAHHOM OTHOLICHHH
K mpAMoyrossHuKy PM -PN.

95. Orcroma Tarke caenycr, uro cciiu (puc. 20, crp. 53) miad MM BTO-
pOTO MOPAKKA MPOBeCTH KaKoOM-uHubynp puamerp CD, xoropsIfl gedInT mOMmOJaM
BCe LAapajLIeJIbHEC APYD Apyry xopau MN u mn, w sror guameTp Hcpe-
CexaeT KpuBYI B mByX Toukax C m D, to Oymer CL-LD:LM-.-LN =
=Cl-ID:lm-ln. Tax war rtawme LM =LN u Ilm=In, 10 LM?:Ilm*=
=CL-LD:Cl-ID, 1. e. xBagpar mnosnosurn xopnsi LM Oypmer Bcerma
B IIOCTOAHHOM OTHOmEHWN K NpaMoyroassury CL-LD. Otciopma, eciu B3ATHL
gmamerp CD B KawectBe oCH nm monyxopny LM 1 KagectBe OpUUHATEH,
MOKHO BBIECCTH YPaBHGHHe JHHUI BTOporo mopsagka. JellcTsuresibHO, IIyCTH
auameTp CD=a, abcuucca CL =z n opguuara LM =y; rak kak LD =a—x,
s TO y® HAXojmrcA B NTOCTOAHHOM OT-

HOIeHUM K aZ — x%, KOTOpPOC DNYyCTh
ymer paBHO OTHOWmICHUIO /i K k, OT-
KyJa LoJiydaercs Ciaefyiolice ypas-
HCHHMe IS JIMHHH BTOPOrO HOPAIKA:

2

Y- = % (am - .ZQ).

96. A us cosoxymmocTM 000UX
HaHWJeHAB X BEIIe CBOHCTB JTUHUH BTO-
poro HopsAKa MOMKHO BHBECTH Cile
u apyrue cpoiictBa. Ilycrs (puc. 22)
HA JIMHHYM BTOPOTO LOPANKA JAHbL JBC
napaJutelpHBe APYT APYTy Xopas AB

Puc. 22. u CD, KoTOpHIe NOMOJHAM [0 YeTH PCX-

yroapuuka ACDB. Ecan 4epes Kakymo-

aubyae Toury M wpuBoil MH uposcjeM xopry MN mapasjuienbHO YHasaHHBIM
xopgaM AB u CD, mepecexaomyo mpamsie AC u BD B tourax P u Q, 10
wactu PM u QN OGyxyr mexpy coboro paBHbl. Beip npavas, HeaAmasn
momosam ofe xopae AB u CD, paspennt momogam u xoppy MN, a coraacHo
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QJIEMCHTAPHOH PeOMETPUH, Ta jKe NPAMAd, KOTOPAs HeJHuT mHomojaMm OoKa
AB u CD, pacceder momonam u orpesok PQ. Urar, nockonbky muumn MN
i PQ peasress momonaM B OgHON W TOM ke TOYKe, TO HeOOXO[HMMO, YTOGH
oo MP=NQuMQ = NP. Taxum 06pasom, CCIHU cBepxX YSTH PeX TOYEK JINHUK
Broporo mopsgka A, B, C nm D paerca emc u maras Touka M, 1O C ee
[OMONIBI0 MOKHO ONPCAeNuTh MmMCCTYH Toury N, ecam p3ate NQ=MP.

97. Tax rax Mpr yke umeem, 9ro MQ QN Haxogurcss B IOCTOSHHOM
orHomennu kK BQ-DQ, 1o, B cuny QN=MP, MP-MQ Gyjicr HaXOTuTbCA
B TAaKOM jKe IOCTOSHHOM ormHOmenun & BQ-DQ. CnepopartenpHO, CCIH B3ATH
KaKyIo-HHOYAb APYTYI0 TOYKY KDPHMBOH JWHWY, HAaIpUMEp €, M 4epes IOCTex-
HIOI0 TpoBecTH npamylo aupnio GeH, mapammeasuyto iuauam AB m CD, mo
nepecedeHuss ee co croponamu AC w BD B rtouxkax G u H, 1o cG-cH
OKAyKeTCHA B TOM KC MOCTOAHHOM OoTHOmeHnn K BH-DH mn, cuegonateiibHO,

¢G-cH:BH -DH = MP-MQ : BQ-DQ.

A ecau gepes rouxy M mposecrn papasnmensuo ocuosaumno BD mumanno RMS,
HepeceranIlyo Iapajmenbnsie xopait AB u CD B touxax R u S, 1o B cniy
BQ=MR u DQ = MS noayunrca takmxe, aro u ornomenne MP-MQ: MR -MS
Apaserca nocToAHHHIM. CGlefoBATENBbHO, ecliv depe3 KaKyo-mubo TOUKy
kpusoil M mpopectn ABe upaAMEe auHnu, oxwy M P(Q mapansnelbHO HpOTH-
BONOJIOYKHEIM croporaM AB u CD, a papyrywo RM.S uapaiiesibHO 0CHOBA-
uno BD, to touku mepecedenua P, @, R u S OKaykyTCs DacCIOIOMKCHHBIMU
taknM obpasom, wro MP-MQ Gyner B nocrosuuom ornomennu k MR-MS.

98. Ecun Bmecro xopan CD, KoTopasd OpeAmolarajach Iapajilelb-
Hoi AB, mpoBectu us touku D Karyo-HEGYmbs Apyryio Junuo Dc u mpo-
Beetn xopay Ac ¢ rem, drober Temeps mpamie MQ 1n RMS, nponemeusnsic,
KaK ¥ paHbmie, depe3 M mapaniensHo cropoHam AB m BD, mepecckim
CTOPOHHM ueTHpexyroissuka ABDe¢ B tourax p, @, R n s, 10 momyuurca
nomobHoC ke cBoficTBo. JlelicTBUTENBHO,

MP-MQ:BQ-DQ=cG-cH :BH-DH
HIiH
MP-MQ:MR-MS=cG-cH:BH-DH,
TaKk Kak mpamas guand RS mapasmrcassa u papsa Jmunn BD. A momoGmuie
tpeyroapauky APp, AGe uw DSs, cHD pagyT cnefywoimume OTHOMEHUA:
Pp: AP —=Ge: AG,
TO ¢CTh, B CHIY
AP:AG=BQ:BH,
dymeM BMeTh
Pp:BQ=Gc:BH;
apyroe nomobue mact IPOIOPUMIO
DS (MQ):Ss=cH:DH.

13 stux mpomopumii noxyuacres

MQ-Pp:MR.Ss=cG-cH:BH-DH, rak xax BQ= MR.

Comocrapiesre 3T0ff NPONOPIEA ¢ IIPUBEAEHHON BHIIIE AaeT

MP-MQ:MR-MS=Pp-MQ:MR.Ss,
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0TCIONA, €C/IM B3ATh CYMMY OPeJBAYIIMX M CYMMY IIOC/HeRYIONUX YICHOB,
MP-MQ MR-MS=Mp-MQ: MR- Ms;

cIe0BATENbHO, TAc 0Ll BU OBLIM B3ATH TOYKH ¢ B M Ba Kpusoll, OTHOIIE-
mue Mp-MQ v MR-Ms Gyper Bcerja ocTapaThes 1ICUBMEHHBIM, eCJH
TonpKo npaMeie Jmuuun M(Q u Rs mposojarca depes TouRy M mapajiesibHO
xoppaMm AB um BD. U3 BHIIenpHBCHeHHOH IPOIOPINN CICHyeT, YTO

MP:MS=Mp: Ms.

Craso OBITH, TaK KaK ¢ M3MEHCOHMEM TOYKH ¢ H3MEHATCA JINMb TOYKH
p u s, o ormomenue Mp w Ms Oymer ocrapaThcA HeM3MEHHLIM, KaK Gbl
HI WBMEHAJOCh IIOJOKEHMC TOYKM ¢, €Cjh TONBKO Todxa M Oymer octa-
BATHCS! HEU3MCHHOM.

99. Cramo OblTh (puc. 23), eciim 3afaHH deTHpe Kakwe-HUOyb TouruM A4,
B, C, D ua jgupwm BTOPOTO IOpAJAKA ¥ €CJAH 3T TOYKM COEIMHWTH LpH-
MBIMM JMHWAMH, Tak 4YTO IOJAy4WTCH BumcanHasa tpamenusa [¥] ABDC, to

Pmc. 23.

13  H3J0KeHHOI'0  BHINe  MO'KHO BHBECTH BecbMa oO0Hlee CBOMCTBO
KOHMYECKHX CCcUcHmMi. A wMeHHo, ecnu u3 mwoboit Touxku M KpuBoil smHAN
OpoBecTM K KasjK/A0il CTOpDOHe Tpallemun IOJ| S3afJaHHBIMI yIJamMda nps-
mule mmEEm MP, MQ, MR w MS, 10 npamoyroiapumun [?1], ofpa-
3yeMBle TapaMH 9TUX JIuHNN, DPOBCAEHHBIMM K  [IPOTHBOMOIOKHEM
CTOpOHAM, OygyT HAXOAHTHCA B OXHOM W TOM jKe OTHOIICHWN JpyT
K gapyry, T. e. MP.MQ ©Oymer HaxXoguThCA B MAHHOM OTHOUEHUN
K MR-MS, rme 6w um Obnia B3sitTa Touka M ma KPUBOH, eciiu TOJBKO
yras y rouer P, ¢, R u S ocrawrcsa Heusmennbimu. oA toro wrofn 9To
mokKasarh, OpoeBegeM uepes Toury M pBe upameie Mg w rs: ofmy mapad-
neabHO cropoHe AB, ppyryw—mnapaliieabno croponc BD m  oGusHAUAM
TOUKI WX HepeccYeHds cO CTOPOHAMH Tpameumw OykBaMum p, ¢, 7 H S.
Torma, B cuny Haiigemmoro suime, Mp. Mg Gyner HAXOIUTHCA B 3a[aHHOM
orsomenuu K Mr-Ms. A Tak Kak pce YIVIEL JAHH, TO NAHIBIMU OKaKyTCA
u ormomenuna MP: Mp, MQ:Mq, MR:Mr u MS:Ms, uz dcro caemyer,
aro MP-MQ rome Gyuper B 3aganHoM orHomenun x MR.MS.

100. Bsime ME Bupeau, 4ro ecau (puc. 24) OPOFOEUTH Iapaiellb-
oele xopasl MN w mr [0 Tex IOp, IOKA CHY ICpeceKyr Kawywo-#nbygb
RacaTeapHayio CPp B Toukax P m p, to Gymer PM.PN :CP%*= pm-pn:Cp2.
Noaromy ecam ormeruts Touku L m [ rtakmm obpasom, urtobu PL Gero
cpelmeil ponopuuoHanbHoit meskny PM wm PN u, pasusim o6pazom, 9ToOH
pl OHI0 cpegHell WPOMOPUHHOHATLHEOR MeXKAY pm W pnr, To Gyjer

PL2:.CP?=pl2:Cp?,
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n, ciacposarensno, PL:CP=pl:Cp, orkyaa,sdcumo, 4ro Bce Tourd L, [
BYILYT pacmoio:KCHE 1A NPSMOIl, Hpoxonsauieil duepes Toury wxacamua C.
B cusy 3roro., ecan ofHa Karag-HHOyib opauHata PMN uepecexaercs
B Touxke L rtawxusm odpasoM, uwro PL2=PM-PN, 1o mpamas CLD, mpose-
XeHHAs yepes rouxi C u L, Tome repecedeT BCC OCTAJILUBLIC OPNUIIATHI pmn
B Tousc [ Tax, uro pl Gymer cpepicil JIPOMOPUUOHATILION MCKAY pm U pn.
N e ccam aoe  opuusarst PN u pn

ZenATcs B Toukax L u [ taxum obpaszoM, UTO d

: . r
PL:=PM-PN u pl2=pm-pn,
TO uUpAMas, OpoBcjeHHas uepes L u [, P L »
fymer mPOXOMMTH UePC3 TOYKY COLPHKOCHO- \M \
serus C u OyneT mepeceraTh OCTAJBHEE OPAK- F; y ; ”

HaTBHI, MapaJllJieJIbHBIC YKa3aHHBIM, B TOM KO
OTHONICHMIT.

101. 1llocie Toro KaK MBI W3JIOFRUIM YKa-
3aHOBIC BHINE CBOMCTBA JMIIL BTOPOro mo- Puc. 24.
pANla, KOTOPBI¢ BHITEKAOT HCIOCPEICTBCHIO
H3 BHIAa UX YPAaBHCHAA, HepeiiieM K HCCICIOBAHMIO APYrux, 6o0.ce CKPH-
THX ux cBolictn. Mraw, myere mig amumii proporo mopspra gano ofmee
ypasHele

o, 8Tty 0z - Pzrta
U3 KOTOPOTO MOKIIO ONPE/ICANTh HOJ0KeHue ZHAMCTPA, ACIAIIET0 MOI0JIaM BCe
xopasr MN, rax war xampodl abcmucce AP =z COOTBETCTBYIOT AnC OpPHH-
water (puc. 20), a umenmo PM wu PN. ]Jleitcrputensuo, nyers /G Oymer

Y A a g © g

Pme. 25.

9TUM JMaMEeTPOM, KOTOpsIl mmepeceder xopiuy MN 1 cpeameit rouxe L,
KaKoBas, cTamo ObTh, Haxopnrtcsa Ha guamerpe. [logoswmm PL =z u, ran
1 1
Kak 2= PM 4 PN, Gyaem mmeTh
—er—y
Z = T ,

TO CCTH

2Lz -+ex -y =0;

3TO YPABHCHHC, KOTOpoe MNaeT moJjoxkerue nuamerpa [G.

102. Otcrona, pasnee, MOKHO ompejeauTs Aauay aumamerpa /G, uTo pnaior
IBA MCCTA HA KPHUBOH, rie Toukn M m N cobmagawT u rge nmeem P M =PN.
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VM3 ypasrenus [kpusoii] nmeem

PM PN ==Y u  PM.PN= w—6”2+2x+a :
OTRy/ia
(PM—PN)2= (PM | PNY—4PM-PN =
_{e2—-400) 2242 (ey—2B) 2 - (v2—4al) _

§2
W
. 2(2BL—ey) y:—4af
Aty v N T YA
IoaroMy KopusiMH 3Toro ypasueHus swistored AK u AH, rax uto
AK _ 4pT—2ey ; _Y?—4af
‘1K*r A4H ——m " AlK'le—— 82—‘46£.
Orciona )
) ) - o 4(2BL—ey)?—4 (62 —40)) (y2—4al)
(AH — AK)Y? = KH? = (e Zo0)? .
A

162 =22 ke,

4g2

€CJ/1M, KOHCYHO, B3ATLI OPAUHATLI, NEPHCHIUKYJAPHEIE K OCIL.

103. llycrs opaumHaThi, KOTOPHIC MBI BHIIE paccMaTpuBaim, OyAyT
NePUEHAURYAPHBIME K ocu AH; temeps OyneM McKaTb ypaBHeHHE MJIA
HakJAOHHEIX oppumar. Mrax, nposemeMm u3 Karoi-in6o Touku M xpuboit
K 0CH HAaKJIOHHYW opaumHaty Mp, obpasywomyio ¢ ocbio yroxr MpH, curyc
KOTOPOTO TyCrb=, a KocuHyc=v. Ilycrh Hosasx abcumcca Ap=t,
oppunata pM =u; rorma Gymer

Yy Pp

- ’

u i

a oTclola
y=pu um  x=1t4vu.
Eeon oru sHAYeHUA HOACTABUTH B YPaBHEHHE MEKAY X I Iy, KOTOPOE UMEJIO0 BU]I
0=a-+ B2+ vy + 6>+ exy 4 Ly?,

TO 1OJYYUTCH

0= a4 pt+ vBu -+ 612 4 2vdtu -+ v26u?

-+ pyu -+ petu -+ pveu?

+ uut

HIHK

2y (et2v0) ttpyvh)uf-624fBtta
u?+ ., 5 = 0.
niI-uve4 vis

104. Crano Omrb, 3mech Kakmas oppuHata Oyger cHobBa HMETh XBa
sHaveHnsa, a umenno: pM u pn, Gmarogaps deMy MokHO Oyjger, Kax
H paHpllc, OmpeaesuTh auamerp ilg xopa Mn. eficTRuTeNBHO, HOCKOIBRY
Xoppa Mn penurcA TOHOJAM B TOYKC [, 9ra ToYKa OymgeT HAXOOMTHCH Ha
mnamerpe. HMraw, moyoskum pl=v; torpa

_ pMApn _ —(ue-2v)t—py—vp

7 2 3 (WL -+ pve - vi0)
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Ouyerum u3 | mepmemgurysnap lg ma oce AH n mosaoskam A_ql)=p,
ql1) = q; Gynem uMeThb

OTKYA
q vV
V=" U t=p—VU=p——.
n P m
IogcraBuM 3TH 3HAYeHWs B HalijeHHoe DaHbIle YpaBHEHWe MEXAY ! U 0]

TOrga moJjy4um

g _ —pep—2vdp+veqg+2vidg i p—puy—vp
T 202 4 2uve +2v%9 ’
i
(20%C + pve) ¢ + (n’e + 2uv0) p +pPy +-pvp=0
TO €CTh

(208 + ve) g + (ne + 2v0) p+ yu -+ v =0;

3TUM ypaBHeHHEM ompeAelIAeTCA IIOJIoJKeHHe JHaMeTpa lg

105. llepsmit guamerp /G, [OJIOMEHHC KOTOPOro ONPEAEIAIOCHh € [0-
MoOmpI0 ypaBHenua 2{z 4 ex-+y =0, 6ygyun mpomosskeH, nmepeceder och B O,

u ME Oymem mmers AO -_—.——a—v. Orcroma moayuacres
PO ="Y g,
€

u rauresc yraa LOP Gymer
_ 2 _ —E&2 _ €
T PO T exty —Z_Q_ ’

a tabrenc yriaa M LG, nog xoropum guameTp /G genunt monosam xopant MN,

28

bynet = Lpyroit e gmamerp ig, Oynyun HpogoLKeH, Hepeceder och
B8 0, 1t fyner
. —uy—vp
Ado=—o0s
_ ue-k2vd
©opfve

, TO ofa JHaMeTpa NEPEeCeKATCH B HEKO-

a rtamresc yria Aol Oymer

€
2
Topoit Touke C u obpasyior yron OCo= Aol — AOL, raHreHc Koroporo
O3 TOMY

Tax Kak tauresc yriaa AOL =

- 4vOf — ve?

T4l 2vde |- 2vel +pe?
A yron, mog KOTOPHM 3TOT BTOPOH [AuaMeTp NEpPeceKaeT IMOUOIAM CBOM
xopast, ato yroa MLo=180°—Ipo— Aol; moaromy ero TaHrcmc

20 4-2uve--2v20
T uZe-k2uvd —2uvg—wv2k

1) TopmsonTambBafg depra [iaa o603HAYEHMA IJIMHLL COOTBETCTBYIOULEIO OTPE3KA
1I0CTABJIEHA B HACTOAIMeM H3IAHAM, YTOGH 06IErYATs 4YTeHHe TEKCTA, e 6YKBLI p 0 ¢
Of[HOBpeMeHHO 0603HAYAIOT WM TOUKH Ha dWepTrere, W [JIAHBI OTPe3KOB.
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106. Ompenennm Tenepb To4ry C, B KOTODOil 06a 9TH mHaMeTpa B3aMMHO
DepeceKanTCA, /IS 9ero OMyCTHM U3 3TOH TOYKM Ha 0Ch mepueHguryaap CD
u obosnaunMm AD=g uw CD=~h. Torga, po-mepsBmx, Tak Kak To4xa C
Haxomurca Ha pguamerpe IG, Oymem mmers 20A-+eg+y=0. 3Barem, rak
rkax C maxoguTcsi M Ha auaMerpe ig, Oymer

(2MT + ve) h+ (pe+ 2v8) g +py +vp=0.

Brutem oTciofa mpegHAymee paBEHCTBO, YMHOKMB er0 Ha W, M TOTAA
ocTageTcA
' veh +2v8g 4+ vB=0, 1o ecrb &k 4+ 20g+ Pp=0.
Orcroga
b —88—Y _ 205—P
2L €

n, ctano 6uTh, (82— 460) g = 2P —ve n

_ 2BL—ve _ 2yd—Pe
=gy "= e—mg

Tax xar B cocTaB dTHX BHPAKEHHHA He BXOZAT KOJUIECTBA [ M V, OT KOTO-
pHIX 3aBucuT HaKJOH opamHAaT pMn, TO sAcHo, uYro Touka C ocTaeres
HeU3MCHHOHN, KaK OB HU M3MEHAJICA HaKJIOH.

107. Wrar, Bce pumaMerpw /G M ig B3aUMHO IepeceKalnTCd B OgHON
u Toi ;e Touxe C. CremoBaTesIbHO, €CJIM 3Ta TOYKA OJHAKIH HalimeHa, To
4yepe3 Hee OYAYT MpoxoduTh Bce AuameTrph. M obpartHo, BCEe HmpAMEIE, IIPO-
BefleHHEIe dYepe3 3Ty TOUKy, OyAyT AwaMeTpaMs, JeJANlUMH I0IoJaM BCe
XOpabl, NWpoBefeHHEe 1OJ OHpedeJeHHMM yrioM. Mrak, HOCKOIbKY aTa
TOYKA ABIAETCA €IUHCTBEHHOW B Kakmoll JIMHUM BTOPOro HmOpAAKa M B Hel
BCE [UAMETPH HNEJAT APYT ApPyra HomojaM, TO 3Ty TOUKY IPHHATO HA3HI-
BaTh MEHTPOM KOHHMYECKOIo cedeHusa. Haw BHIHO, ee MOMKHO HAWTH U3 mpef-
JIO’KeHHOI'0 YpPaBHEHHAS MEXAY T M ¥

0=a+ Pz + vy 4 822 + exy + Ly,

OPUHAB
_ 2BL—e _ 2yd—Be
AD__—32—46§ " CD_———SZ——4(°)§ .
108. A paHbme MH HAILIH, 49TO
AK + AH = 2= 2
e2—4087

Ho /K m GH sasnAnoTcA NOepPHeHAUKYJIApPAMH, ONYINieHHHMH H3 KOHIOB
mmaMmerpa /G Ha 0och; oTCOma ACHO, 4TO
AK -+ AH

d, cliefoBaTeIbHO, ToYKa [ Oyger HAXOMUTHCA HOCEPeAUHE MERAY TOU-
kaMmu K w H. Ilosromy u meHtrp C OyJeT TOYHO TAK JKe HAXOAUTHCA
Ha cepeguue guamerpa /G. Tark Kar aro mMeer cusay aJsa awoOOro APYroro
guaMeTpa, TO OTCIOga ciaedyer, 4r0 Bce [BaMeTPsl HE TOJNBKO B3aNMHO
nepeceKalorTcA B OJHON M TOH jKe TOYKE C, 1o n penArca B uell momosgam.

109. Boasmem Ttemepn (puc. 26) B radecTBe oCH WaROH-nubymp gma-
mesp Al, ¢ woropmMm xopant MN cocraBuasior yron APM =gq, cunyc
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®oToporo =m ® KocmHyc =n. Ilycrs abecmucca AP =z u oppnuara PM =y.
Tak Kawr NOCHEHssA WMeeT /[Ba PaBHHX 3HAUCHUS € IPOTHEOHOJIOKHBEIMH
3HaKaMn, To HX cymMa paexa O, u ofmee ypaBHeHHe JIJIA JIMHHH BTOPOTrO
OopsAgKa NpUHUMAaeT CJIeRYIOWMA BHUA:

y*=a+ pr+ ya*

nocienHee, eciau ToAoEuUTh y =0, macr
Toukd & u [ Ha ocH, B KOTOPHEIX KPUBas
nepceceraer nocaeguwo. Cramo OHTh,
KOPHsIMU ypaBHEHUA

2, B L
i +Yx+\’ 0

oyayr = AG u z= Al u, 3maunr, Oy-

AeM HMeTh Ny

F
AG+AI=——;—B nAGAT= Puc. 26.

A rak wKak medrp C HaxoguTca Hocepepube puamerpa GI, nerko Haiitm
HEHTD KoHmgeckoro cedeHus C. [leiicTBuTCabHO, 6yjeM uUMeThH

AG-AT —
AC=ACTAL _ =B
2 2y
110. INocse roro rar ME Hamy HeHTP C KOHUYECKOTrO CedeHHd Ha
ocm Al, ynoGHee Bcero ero npHHATH, 3a Hadajo abcumce, Mraw, unycts
CP=1; tak Kak mo-mpeskEeMy PM =y, TO, NOCKONLKY

r=AC—CP="F_1,
2y
moJIyauTCcsa clefyioniee ypaBHeHIe Mexny f u y:
RPN T 12
Y= gyt gy — B B v,

nim
2
2 = — 2
y"=a 4Y +'Yt'

Crano GHTBH, MOACTABHB £ BMECTO ¢, MK HOJIYyInM o0liee ypaBHCHHE HJIA JIWHAM
BTOpPOTO IOPAJKA, KOTAA KaKo#-HEOYNb nmaMeTp BHOpPaH B KadecTBe OCH H
OeHTP B KadecTBe Hadala afcmucc; eciaud M3MEHWTb BHJ IOCTOAHHEIX, TO
HOAYyIUTCSA ypaBHeRwe puua y?=a — f22. ClaemoBaTesbHO, eCiIM IOJOMKATH

y=0, 10 6yger CG=Cl= l/% u, crajo 6mTH, Bechb muamerp GI Gyger

Ve

111. TMonowum z =0 n Haiigem xopay EF, mpoxopsmiyio 4epes LeHTP;
ouesnpuo, uro CE=CF=1a, u, caegoBaTesNbHo, Besi xopna EF =21 a;
4 TAK KaK OHA TPOXOQHT depes NEHTP, TO OHA OyJeTr TakKe AUAMCT]POM,
rotopHil cocrapiasier ¢ puamerpom GI yrom ECG=gq. 3ror e BTOpOi
mnamerp EF Gymer paccexaTh HOHOJIAM BCe XOPHIHL, A PajuiesbHBe TIePBOMY
muamerpy GI; mbo ccimm cuymrath abemmecy CP orpmuareanHoil, 10 opam-
nata aM, maxojAmasicsi co CTOPOHH [, ocTaHercs paBHGH IepBoil OpHu-
Hate PM, a tak wawr ona cH mapansesbHa, TO CoefuHeHNEe oOemx Touer M
JacT JUHHUIO, UapaiIeabnylo inamMerpy GI, xoropyio, ctamo 6uITh, muamerp EF
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RoibKeH pemdth momosnaM. CrmemosaTeabHo, ofa atm gmamerpa GI u EF
PacHoJIOKeHH 0 OTHOIEHWIO APYI K APYr'Yy TakuM o0pasoM, 4TO KaKgHi
3 HHX JelMT IOHOJaM BCce XOPAH, NapaiIelbHEE [PyroMy IHAMETPY:
Onaromapda 5TOMY B3aMMHOMY CBOMCTBY TaKde [Ba AMaMeTpa LOIAYINIH
HazBaHUe conpaxncennuiy. Cranmo OHTH, ecau depes woumut G u [ gua-
Merpa ‘GI mposecTm mpAMBe, mapanielpHbie gpyromy agmamerpy EF, Tto
oHn OyAyT KacaThCsi KDHBOH M, paBHEIM o0pasoM, ecim deped TOYKH [7
A F OopoBecTM mpAMEe, DapaiiespHEe amaMerpy G, to onm 6yAayT KacaThCs
KpuBo# B Toukax K u F.

112. Tlposegem Temeph KaKylo-HMOYAL KOCOYrosbHyK opuguHaty MQ
H oyers yroax AQM =@, ero cmHYC =u H KocMHyC =v. Ilojomum
abermecy CQ=t u opgunatry MQ=wu. Torma BBEZY TOTO, UTO Yyroa
PMQ@ =@ — g, a scaexcrpue aroro sin PM Q) =un — v, B rpeyrosnpauce PMQ
Syner

y:u:PQ=p:m:(un— vm),

a oTcIofa
PO — (wn—vm) u

_ hu
y=-- u —,
OTKyHIa

. - _(pn—vm)u
z=t—PQ=t —

ITogcraBuB 5TM 3HAYeHUsA B NPHBeNeHHOE BHINE ypaBHEHUE
y*=a—PB2? wmmm y*+4+Pr2—a=0,
HOJIy M
(2 + B (un — vm)?2) u? — 2B (un — vm) mtu + pm22 — am? =0,

OTKyJa MJA OPAMHATH M IoJy4YaloTcA ABa 3Hadenumsa QM n — Qn, u Gymem
UMeTh

_ _ 2Pm(pn—vm)t
M =0 = g ur—wm®
Taxk war xopga Mn geaurca momodaM B p wu mpsamas Cpg ABIAETCH

HOBHIM JUaMeTpoM, KOTOPHH HeJMT IomodaM BCe XODAH, HapajielbHEEe
Mn, To

__ Pm@un—vm)t
Op_' I~L2+ﬁ(!in—“vm)2 .

113. Orcroga ke moJay4aercs, 4To

__hQp
TaHreHe yria GCg_CQ—{—v-Qp ,

ann
= PBm@un—vm)
rairesc GCg= A (v’

weQ pE4B (un—vm)? .
pQ+4-v-CQ  pwv+p (un—vm) (va+-pm) *
M pg — 910 yroi, mox KOTOPHIM AuaMeTp gi ANMT MONmoJaM HOBEe Xopaw Mn.
Hansme Gymert

__ wA--2Busn (un—vm) -+ B3u2 (un—vm)?
Cp*=CQ*+Qp* 4 2v-CQ-Cp = (¥ B (an—vm P *

ragresc Mpg =
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a TaKMe

cp =1t V02 2Bpn (un—vm) B2 (un —vm)?
wi4-p (un—vm)?
lHonoum Cp=r u pM =s; Torna
— (w2 +B (un—vm)?) r
u ¥ pE-zun (un— vm) - B (un — vm)*

pm (un—vm)r
p V ui2Bpn (un—vm)+ B2 (pn —vm)?
a 9TH 3HavYcHHUA paJibiie OamT

u=s+Qp=s+

_ ks Plun—vm)r
IR N
(pn—vm) s wur
r= — —,
m + V.
Ha OCHOBaHMHM 4dero u3 ypaBHeHusa y? -+ fa?—a =0 momyuacres

(2B (un— vm)?) s2 Bu?t B (pn—vm))rt —a=0
m? wi4-zpun (pn—vm) 4B (un— vm)* o

114. O6osnauum Temepp modyauamerp CG deped f, a COUpsHKeHHHN
nosxyguamerp CE = CF depes g; OymeM umeTs

f=|/%ﬁ n g=Va,

a=g? u B==

nian

OTKyHAa
. g2z ]
¥+ 2 =g
Hanee monoxxum yron GCg = p; torpa
pm (un —vm)
W np (pn—vm) *

Ho rax kak yron GCE = q, 10 eciau moiours yroa FECe=m, momydanrcs
AQM =@ =g+ n u, crano GuiTh,

tgp=

p=sin{g+mx), v=cos(g+mn), m=sing m n=-cosgq.
CriegoBaTteibHo,
f sinqgsinx _ Btggtgm
sin(g-tm)+Pceosgsinm ~ tggt+tlgntfign
o B singsinm
V pi4-2Bpn (un—vm)+ B2 (wn— vm)?
u?+ B (un— vm)? =sin? (g + «t) + P sin? nt.
Ecmu BocnonwsosarbCa oTuMM 3HAYEHUAMI, TO HOJYYHTCA clefdylouiee
ypaBnHCHUE MCHAY 7' U §:
[sin® (q-+-m) -B sin? ;] 52 + B [sin? (g4 ) + P sin? ] r2
sin g P2 sin*g sin® wt
5 1. dimep, T. II

tgp=

u  sinp , @ TarsKe

- _
sin?p—a =0,
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ctgntgg4-1

tgpsin(g4n)  tgp (lggtgm)  g*
ctgptgg—1"

ﬁ=(sinq—cosqLgp)sin:rl;_tgn(tgq—l,gp) e

TO €CTh
__ e
9= "gagr—/ragn

]

OTKYZa MOKHO BHIBCCTY MHOTOYHCIeHHEIe clencrtsus. Y, pasymeercs,
g* _ sin psin(g--m)
2 sinmsin(g—p) *
115. Tlycrn momymuamerp Cg=a ¥ CONpAKEHHHH C HAM HOJTyJAHaMeTp
Ce=10b. Torga m3 HaligcHHOrO paHee ypapHCHUS HOJydaeM

sinqsinn]/(;[_f» _ g?sin¢gsin xt

‘= sin pV sin® (g n)+Psin®m " sin pV fZsing (g+m)g*sin?n
n
_ fg sing
TV FsinE(g4m) +gisinia
a orcmpoga

a:b=gsinn: fsinp.

Hanee, xoHeuHo,

sinz(q-{-n)—k%sin?ﬂ:z—iﬁ%[sin(q——p)sin(q—|—n)—|—sinpsinn]=

__singsin (g4 n) sin (947 — p)
- sin (¢ —p)

a_g‘zsinn]/ singsin(g—p) X
T fsinp sin (¢+4m) siu (g-+m—p) ’

UJIN jKe, BBUOY TOrO, 4TO

OTKYHA

g% _sin psin(q-+a)

2 7 sinmsin (g—p) *

Oyaer
a__fl/ sin g sin(g+ )
- sin(g—p)sin(q+a— p)
n
b_”V sin ¢ sin (g — p) .
- sin (g +a) sin (g-+a—p) °’
cJiegoBaTeJILHO,

a:b=fsin(g-+4-n):gsin(g—p) u ab:—gm(ff_is_—%
116. Cramo OmTH, eCTH B KOHMICCKOM CeYeHHU HMCEM 0O [Ba COUpPH-
MeHHHX guamerpa GI, LF u gi, ef, 1o
Cg:Ce=CEsin ECe: CGsinGCg.
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CrnenoBarteibHO,
sinGCg :sin ECe=CE.Ce:CG-Cg

¥ ecnu mposecT Xopan Ee u Gg, To oTCIOfa LOJIy4aeTcs, 910 TPeyTOJbHHK
CGg = tpeyroabunry CEe. Ilanee Oyner

Cg:Ce=CGsinGCe: CEsin gCE,
Jiie)

Ce-CGsin GCe= CE-Cgsin gCE,

OTKyZa, ecayu mposccTd xopael Ge m gE, okamercd, uro TpeyroasHmkH GCe
u gCE wmexmy coo10 paBHBL, TO €CTh C HPOTHBOMNOJOMHOW CTOPOHHI Gymer
rpeyroasank [C/ = tpeyronpuury iCF. llocaenree sxe ypabseHue'

absin(g+n—p)=fgsing
xacr
Cg-Cesin gCe= CG-CEsin GCE.

CrnemoBaTesbHo, €CJIM NPORecTH Xopianl KG W eg MaR Ke, C HPOTUBOMOJOMK-
Hoit cTopoHsl K/ W fi, TO OKAMKYTCA TAKMKe PABHBIMH MCHKLY Co00K Tpe-
yronbuuru [CF u (Cf, orryma chaegyer, 4TO BCE MApaJJICJOrPaMMEL, IO-
CTPOGHHEE Ha JIBYX CONPSDKEHHBIX JMAMCTPaX, PABHH MCKAY C000H0.

117. Taxum ofpasoM, uMeOTCA TpH NAapH TPCYTOJbHUKOB, KOTOPLIE
paBHBL MeRny €o6oo:

I. Tpeyronpunur FCf, paBumit tpeyromnuanry [Ci.

II. Tpeyronvunx fC/, pasasiit Tpeyronsaury FCIL.

11I. Tpeyronvnux FCI, pasumit tpeyronbaury fCi.

Orcropa caepyer, uro tpamenun F/CI m i/Cf wmesmpy co0oi0 paBHH.
Ecau or stux rpamenuili OTHATH omjumH M TOT ke Tpeyronpsuk fCI, 1o mosy-
9UTCH, UTO TpeyrodbHuUK F/[=rtpeyroaeunry I/i;

a TAK KaK D[OCJCAHMAE ONMHPAITCA HA ONHO U TO A

e ocHopamue jI, to xopna i pomkHA 06A3aTCIib-
Ho GeiTh Dapascasna jl. Jlanee, rtoymo Ttak e
TpeyroabHEMK F/{= rpeyroibHury iff, a ccam npu-
faBuTh K HuM panusie tpeyronpnaxu FCI n fCi,

TO OKMYTCHA DPABHEIMH MeKAy €000 M TpaNCIAH
FCIi n iCfF.

118. Orcioma MOMHO TAaKMKC BHIBECTH CIIOCOD
nposenenud KacareasHolt M T B kakoii-nnbo rouxe M
(puc. 27) moboil MUHMU BTOPOTO MOpAmKA. A HMMCH-
HO, ecyiu B3ATH B Kadectpe ocu jmaMmerp G/, no
otTHOmeHUIO K Koropomy EC Oyzer OpCACTABIATD
coboi0 CoNpsBKeHilblil monyanamerp, u us tourn M
nposectu K ocu yunuio MP, nmapa/icabuyio AuHUR
CE, roropas fyxer npeacTaBaaTh cofoi0 nolyxopay,
to PN = PM. llpopeas anauw CM, roropas Syner
mosrypuameTpoM, Hamo Oyier HAalTH CONPAKCHHBIA
¢ HuM mogynuamcrp CK, woropomy Gyuer mapai- ~
nenpra wuckomas wracareasnan MT. Ilycrs yronm GCE=¢q, GCM=p =
ECK =n; war Mpl Bumean, Oyjer

EC? _sin psin(¢-4-n) _ I/ sing sin(1+4+m)
CC Tsnasing—p) O MC=C6 sin(¢g—p)sin (g+n—p) °

N
Pne. 27.

5*
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A n3 tpeyrombHuxa CMP uwonyuaem
MC?*=CP2+4MP24-2PM .CPcos q

il

MP:MC=sinp:sing, MP:CP=sinp:sin(g— p).
3arem m3 tpeyrompHura CMT, B KOTOpPOM YIAE Jalbl, HaXOZUM

CM :CT:MT =sin(q+ n):sin(g+4 n— p):sin p.

Orciona, mocie NCKIAXOYEHHA YTIIOB,
MC.CM
cr.cr’?
mm CG*=CP-CT. [Rance, 6ynem nvers CP: CG= CG:CT, orryna yroGHHM
06pa3oM onpeiesIACTCH NONOMKCHHC KacaTe/abHoi. ,[[cncmmcnbuo U3 mpuse-

HeHHOW B¢ mTpomopumd mnyTtem pasdesenus caepyer CP:PC=CG: TG,
a myrem ob6wedunenua, B cuny CG=CI, uncaysaem CP:IP=CG:TI [22].

MC=Caq

119. Tark xar
CEz_iinpsin (q -+ m) " CK? _ sin psin(q—p)
CG4 ™ sinmsin (g— p) CM<¢ ™ sinamsin(g-4-m)*
a TamKe
cM: sin ¢ sin (74-m) - CK?2 sin ¢ sin (g — p)
CG* ~ sin(g—p)sia(qg-n—p) CE* ~ sin(g-m)sin{g+n—p) '
T0 Oymer
CE®-CG®* _sin psin(g-+m) +sinnsinfg—p)
ce: T sin 7 siu (¢ — p)
n
CK2—|~C'M2 sin p sin (¢ — p) ---sin n sin (q+n)
CM? sin x sin (g )
Ho
sinAsinB_-Zcos (4— B)—-—cos (A+ B)
#, obparHo,
1 . A1 . —_
LcosA———,-cosB:smA L BsmB - A.
2 Z 2
Orciona

sin psin (¢+ w)+ sin ntsin (g — p) =
1
= 5 cos(g+m—p) — 5 Cos (g -+ 1+ p) 4+ cos (g —n—p) —

1 1 1 . .
——»2—cos(q—|—n——p)=—Z—cos(q—n—p)—7cos(q+n+p)=smqsm(p+n),
a TaKKe
sin psin(q — p)+sinn sin (g 4- 1) =

=%cos(q—~2p)———— COS(]—{——COS(]———COb(q -+ 2n)=

=%cos(q—2p)—?cos(q+2n)=sin(q+n——p)sin(p+ ).
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C.HelIOBaTeJH)HO, 13 BHIMEOPUBCACHHOIO 1IOJYUYUTCHA

CE®-CG? _ singsin (p4-m)
CG*  ~ sinmsin (g—p)

H
CK*-|-CM? _ sin (g4-7—p) sin (p4n)
cM: sin 7t sin (¢ -+ m)

T

OTRYyJxa 3aKI09acM, 4YTO
CE*4-CG* _ CG* sin ¢ sin (g2 ) _ce oM
CR*-CM:™ CMZ sin(q—p)sin(gFn—p)  CM®: CG® °

IToaTom
y CE:+CG2=CK2-- CMz;

crajio OBlTh, B KayRI0il JIDHUE BTGPOro MOPA7KA CyMMa KBajpaToB ofomx
COOPSDKCHHLX JMaMEeTPOB BCCrJa IOCTOAHHA.

120. Mrak, Korma QAaHEL jiBA CONDSKCHHBIX monymmamerpa CG u CE, .
TO AJA KasKJIOro IpOU3BONBHO B3sitoro nonypuamerpa CM cpasy ompene-
ageTcd CONpPsisKCHHBT ¢ HuM moaymuamerp CK, nonaras

CK=VCr4(G*—Cm2
CrepobaTensHo, B CHITY NM3JI0KEHHBIX BHIOIC CROHCTB KOHAYECKHX CeUeHHH
[§ 92] Oymer
TG-TI1:TM?=CG-Cl :CK*=CG*: CK*=(CG*: CE*4 CG* — CM*

M, CTAj0 OLITH,

T™M — gaVTG-Tf (CL*+ CGEF— (M),

Pasumm ofpasom, eccim mposcern xopay MN u sarem xacareasrywo NT,
10 obe Kacartcapnbic MT m NT mnepecexyr och I/ B onnoit um Toil e TOU-
ke T, wbo mus Ttoit m gpyroit Gymer CP:CG=CG:CT. A ecnu mposectH
upamyio CN, 1o Oyper

TN = o VTG TT(CE™+ (G — CN?) 2);

CTano OBITH,
TM2.TN?=(CE*+ (CG>*— CM?) : (CE* 4 CG*— CN?).
A rar Kaxk MN genutcs momojiaM B rourxe P, To
Sin CTM :sin CTN =TN : TM = )/ CE*+ CG*— CN?: V/ CE2+ CGE — CM 2.

121. Ilposegem (puc. 28) B wonuax nuaMerpa A m B KacaTeabHEEe
AK, BL mn upojpoixum nakywo-undyas racarcesabiyio M7T noka ona ie mepe-
ceder obe mepmoie wacatenbpubie B rtouwax K m L. Iycrs ECF — conpsa-
SKeHHBIH TMAMCTP, KOTOPOMY HapaJsulesblinl kak opaunata M P, rax w Kaca-
renbisie AK n BL. Tax raw, mo mpupoje KacaTeJbHOIL,

CP:CA=CA:CT,

1) B neppom usfanuu: TM*=CG l/(/l 1,,%?,,,/ M L[4 I
?) B mepBoM uspaumm: TN=CG CEEy CL —C? VN

TG-TI
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10, MOCKOJIBKY CB = CA, OyneM uMmers
CP:AP=CA:AT mn CP:BP=CA:BT.
CsenosateanHo,
CP:CA=CA.CT =AP:. AT =BP: BT,
a orcioga AT :BT =AP.:BP. Ho AT :BT = AK:BL, ciegoBaTenbHo,

; 5 3 / AK :BL= AP:BP. 3ateMm nMeeM
A A
_ CA-4P _CA-BP
AT =~7p—. BI'="%p
n
C'A AP __AP-BP

cTasio OBITH,
AT :PT =CA:BP=AK :PM,;
nogobHBIM Re oOpazoM ToJrydaeM, 4To
BT :PT =CA: AP = BL: PM,

oTRyHA
CA-PM CA-PM
AR ==pp—, BlL=—p—
n
P 28T AK -BI CA%-PM?
Hue. . Y. . =3 -A—Pﬁ— .

Ho AP-BP:PM?2= AC?:CE?, u orciofa BHTEKaeT ClIelyOmee 3aMedaTellb-
HOe CBOMCTBO:

AK -BL = CE?,

A3 KOTOpPOro jajiee mojydaeMm, 4To
BP
AK =CE /BP , BL=CE]/W

AP:BP =AK?2:CE?=CE*: BL?=KM : ML,

a TarKe
AK :BL=KM : LM.

122. Taxum o6pasoM, B Kakoil 6»1 Touxke K KpWBOW MBI HH UPOBEJH
KacaTeNbHYyI0, TePCCCKAPIIYI0 NapaslIcbHbIe IPYT APYTYy KacaTeabmbie AK
¥ BL B toukax K u L, momymmamerp C[L, mapajielIbHHH KacaTeJLHHM
AK wu BL, Bcerpa Oymer cpegHuM npolopruoHaibHeM Mmexny AK u BL,
T. €. 6yne'r CE? = AK-BL. CacpopatesibHO, €Cau B RaKOH-HMOYIL mpyroi
TOUKe 72 KPUBOH MpoOBCCTH TAKIM jKe 06pa3oM KacaTelbHylo kml, To Oymer
touHO TakK ke CE?= Ak.Bl, noaromy

AK : Ak= Bl : BL,

a, BHAYMT, OTCIONA moayuanrcs Ttakme, uro Ak:Kk=DBl:Ll. Ecou xaca-
reasanie KL v kl nmepecekaorca B To4Ke 0, To Oyder

AK :Bl=Ak:BL=Kk:Ll=Fko:lo=Ko: Lo.
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10, MOCKONBKRY CB = CA, Oynem nMers
CP:AP=CA:AT un CP:BP=CA:BT.
CsenosaTeanHo,
CP:CA=CA:CT =AP: AT =BP: BT,

a orcioga AT :BT =AP:BP. Ho AT :BT =AK:BL, caegoBaTeanHO,
/ AK :BL=AP:BP. 3arem umeeMm
l

I B A 1
_cA.AP _ CA-BP
AT==0p—, BT ="(p
n
CA-AP AP-BP
PT ==+ AP="p—,

cTalio GH1Th,
AT :PT =CA:BP = AK : PM,
ITOTO0HHM 3Ke 00pasoM mosaydaeM, 4TO
BT :PT=CA:AP=BL:PM,

OTKyHA
CA-PM CA-PM
AR ==pp—» Bl=—"p—
n
4 CA2-PM2
Puec. 28. AK -BL =

AP-pP °

Ho AP.BP:PM?= AC?:CE?, wu oTCioja BBITEKaeT CJedyIolIce 3aMedaTelh-
HOEe CBOMHCTRO:

AK.BL = CE?,

A3 KOTOpOro pajee goJgy4dyaeM, 4YTO
AP BP

AP:BP=AK?:CE?*=CE*:BL*=KM : ML,

a Tamoke
AK :BL=KM : LM.

122. Taxkum oGpasom, B Kakol 6w Touke K KpUBOd MEI HM NPOBLIH
KacaTeabHy0, LHCPCCCKAIOMYIO HapajsicbHbe IPYE APYTY KacaTteabubie AK
n BL B touxkax K u L, nomypmamerp CE, napajiicHbHBIH KacaresbHBIM
AK w BL, Bcerga 6Oymer cpemHuM nponopnuonagpHbM Mmexay AK w BL,
1. e. Oymer CE?2=AK.BL. CacposateiibHO, eclim B Kaxoli-HuOGyne gpyroi
TOYKe M KpuBoil NPOBCCTH TAKNM >Ke 00pasoM KacaTeabHyio kml, to Gymer
rouno tak e CE?= Ak-B!{, noaromy

AK : Ak =Bl : BL,

a, 3HAUHT, oTclOKa uoiayduTcsa Ttamse, uro Ak:Kk=Bl:Ll. Eciun waca-
rensunie KL n kl mepeceraorca B rodxe o, To Oyder

AK :Bl= Ak :BL=Kk:Ll=Fkolo=Ko: Lo.
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Ho umeem Tamxe, uto
.. . . HI HE HI HK
San_.San——@*.ﬁ——jx.‘OE‘,
OTKyZla

HI :HK=m :n=Am:mo=In: no.

125. Ecarm mammr (puc. 27, crp. 67) ABa coupsuKeHHHX TOJyAMAMETpa
CG n CE, rotopsic cOpasynT Kocoil yroa GCE = ¢, MOMHO BCCrja HaNTH
ABa Jpyrux compsKCHHLIX nojyapuamcerpa CM u CK, woropeic obpasyor
npamoit yron MCK. liycere yroa GCM = p; ccan monomurs yroa ECK = x,
10 Oyger g -+ n—p=90° n, crcgosaresnbuo,

sint=cos(q—p) ® sin(g-+xn)=cosp.
Orciofia (B cuay § 119) monydaem

CE® sin pcosp _ sin 2p _ sin 2p
CG® ™ siu(g—p)cus(g—p)  sin2(g—p)  sin2q cos2p — cos 2g sin 2p °

CaegoBareiapio,

g—gz = sin 2q ctg 2p —cos 2q,
OTKY A _
ctg 2GCM = ctg 2q + CEEGZ

sin2qg 7

a 9T0 ypaBHeHde Bcerjga AacT Bo3Mo:kHOC pemrcHume. Homewno,

CM®* _ cingcosp 062_1_tgp

CG® ~ sin(¢g—p) cM® tg g’
OTKYia

CG?
tgp=189—mpigq.
A Tak Kak
CM24+CK?2=CG*+CE? u CK-CM=CG-CE sin?q,

TO Oyger

CM 4 CK =V CG*+ 2CG-Crsin g -+ CL?,

CM —CK = |/ CG*—2CG-CL sin q + Ct?,

OTKYJa M ONPEeACIAIOTCH COHOPSIKCHHEIE B3aUMHO IEPOEHIUMKYISApPHEE Aua-
MeTPEL.

126. Urax, nycrs (puc. 30) CA u CF —ppa B3auUMHO IepPHEHIHKYJIAD-
HEIX COHPSMKCHHBIX MMOJYAXaMCTPAR KOHWICCKOrO CCYCHMsS, KOTOPHE OOBIYHO
Ha3BIBAIOT 24Q6HsLMU OUamempPar, TEPECCKAIOWHCCS APYT ¢ APYroM B meHTpe C
nog mpsamuM yroaoM. Ilycrs abecmmcca CP =z, opumaatra PM =y; rorfa,
KaKk ME puiesd, y2=a —Px? a ecam 0603HAYUTHL TIABHHE IOJYAUAMCTPEH

P

b..
Ac=a u CE=0, 10 6yger o =02 u §=F’ TaK YTO IIOJIy4acTcHd

2,2
yZ::b2——l%.

a
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Wz aroro ypaBHeHNsI MOMKHO YyCMOTPETH, 4YTO, TAK KaK OHO HC N3MCHAETCH,
OYOyT 714 B3ATH T U Y IIOJNIOKUTCABHHMI WU OTPUNATEJIBHLEIMH, KpuUbhas
coepxuT B ccbe ueThipe MomoOHEIE M DAaBHBIC JDPYT JpPYry 4YacTd, pacno-
JomeHANEe 1o obc cropodsl puamerpos AC m AF. A umernHo, KBaJgpaHT
ACE nopoben u pasex wsagpanry ACF, a nme
paBHEIe UM YacT# pPACHOIOKCHEI 1O APYryio
CTOpPOHY OT gmamctpa AF.

127. Ecam wu3 menrpa C, woropsiit Gbii
UpWHAT HAMH 33 HAYajgo abcmuce, NMPOBCACM
opsMyo CM, to oma Gyjer

= Vx2+ yi= Vbz—— bra? -+ x2

a2

Orcioga moHsiTHO, 4TO ccau Gymer b=a, T. e.
CE=CA,70oCM = |/ t*=b=aqa. Crano ObiTb,
B 9TOM clydYae BCC NUPAMEIE, OPOBCACHHBIE
uz meHTpa C [0 KPUBOil, SYyAyT paBHB MCHKIY
coforo. Tar war mociepmec TpexcTaBaAcT €000 CBOWCTBO OKPYMHOCTH,
TO OYEBH[IHO, 9TO KOHHYCCKOC CCYCHUE, ¥ KOTOPOro 06a COHpPSsKEHHHIX
FIIABHBEIX [HaMeTpPa DPAaBHBI, SABIAACTCA OKPYMKHOCTBIO, YPAaBHEHHeM KOTOPOM
Ipu IPAMOYroJIBHBIX KOOpAMHATAX, ecau mojomuts CP=z u PM =y,
Oymer y*=a®— x2, npuHUMag paguyc okpykmoctu CA = a.

Pme. 30.

128. Ecnu e me Oymer mMeTh Mccta b=a, ToO apsimyio CM  uurorga
Henb3sA Oy/leT BRHIPA3NTH PAltMOHATBLHO Yepes z. Ho wa ocm maxojures takas
apyras touxa D, 4ro pee npsmbic DM, mpoBemcHHbIC M3 Hee O KPHBOIA,
MOKHO REIPaR’UTh PannoHanbHo. Yrobm maiTH a1y TOYRy, momomum CD = f.
Torma, mocxonsry DP = f—x, Gygem nMers

z

DM?=f2—2fct a2 442 =00 = b2 4 2 2 4

(a2—b2) 2
2 — .

a?

(a? = b%) 4*+ %)

Jdr0 BHpamenue OyjeT KBagpaToM B TOM cjyuae, ecium j2= =

10 ectb O0=a%2—b2— 2, otkyma f= 4+ } a®—62. Tarum obpasoM, Ha ocnm
AC umeiorcs jBe NOTOGHBIC TOYKH, HPUYEM KaykAasd N3 HUX HAXONUTCA HA
paccrosrmn CD =1 a®>— b% or uentpa. B aroM cayuae GyncM WMeTh TarsKe
(a2—b2) g2

a2

DM?=a?>—2zV a%— b2+

a orcioga
DM_a_xVaz_bz — Ac_ CD-cP
- a - AC
Eciu B3sre CP =0, nonmyuurca DM = DE =a=AC; a eciu B3fATH
abemuecy CP = CD, 1o ccre = )/ a®— b2, 10 upsmas DM nepeiiner B opnu-
Haty DG u, cramo GHTHL, DONIYUATCH

b2 CE?

DG=%="¢

1. e. DG craHer Tperbeit mpomopuuoHanbHo# memny AC u CE.
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129. B cumy ormedeHHoro 0co00TO CBOMCTBA, KOTOPOe NPHUCYHe ToY-
raM D, ompemesnsieMBIM BHIIeyKasaHHEIM o00pasoM, 3TU TOYKH TIJIaBHOTO
IuaMeTpa 3acIY/KMBAIOT BCAYSCKOT0 BHUMAaHAA. OTHM TOYKAM IPUCYMH elne
MHOTHUe JpyTrHue 3aMedaTenbHBEle CBolicTBa, OJarofapd KOTOPHM BO3SHHRIIU
ocofre HauMeHOBaHHA. JTH TOYKHM Ha3HBaIOT (fokycamit WU NYNOSUHAMU
KOHHYEeCKOr0 ceUeHHdA, U TAK KaK OHA PacIOJOKeHH Ha 60JIbIDeM THaMeTpe d,
TO TOT AMaMeTp OTIMYAIOT OT CONPMKEHHOr0 ¢ HUM guamerpa b, HazwBas
HepBLIl U3 HUX IJaBHOW W HOHepCYHOH oOcblo, a [APYrodl JguaMerp — conpa-
orcenHOil ¢ Hell ocblo, A upsaMoyrompHad oppuHaTta DG, BOCCTaHOBIICHHASH
B TOoM miM apyromM Qoxyce, mOJyuuja HaMMeHOBAaHHE NOAYNdapamempa, MoI-
HEIM e HApamMeTpoM ABIAeTCA xopxa B 10uxe D wmu psaskanl Basrtasgs DG.
Ee maseiBator Taryke latus rectum?). Cramo OBTB, CONPSDKCHHAA INOJIYOCH
CE ecTs cpeaHss OPOmOPIHOHANbHAS MEKAY HonyHapamerpom DG u mome-
peunoit monyocwsio AC. Jlasee, KOHIBI IOHEPCYHON OCH, I[(e MOCICHHION
HepecexaeT KpuBas, HABBIBAIOT 6EPULUMAMU; TAKOBOH, HampuMmep, SBISETCH
trouka A. Ilocnemmue ofnagaoT TawKe TeM CBOMCTBOM, 4Yro KacaTelbHAs
K KpIBOH, IpoBegesHas B 3TUX MecTax, HOpMajJbHa K IyiaBHoil ocu AC.

130. Tlomoskum, uto monyuapamerp D G =c u 4ro paccrosHue or POKyca
no BepmmaK AD =d. Torpa
CZ)=(l.——d'—"—-‘/-(l.2—b2 it DG:-—:(;;
oTciona
b2=ac n a—d=Va*—ac;
eTajsio OHTh,

d? ¢
- 2 p— — — -
ac=2ad —d? u a=g—, b—ded e

Tawkum obpasom, mo samaHHOMy paccrogHM goryca ot sepmuHn AD =d

H II0 3aJ8HHON mOJIOBUHC «IpAMoro doxa» DG = ¢ MOMKHO onpeesluTh KOHHA-
JecKoe cedenue. Ecoayn rteneps noaoxnurs CP =gz, to Oyner

(a—d)z _ d&® (c—d)z

DM =a— T 3d—c a -
Mycts DP =t; Torna
_ _(e—4q) d
x —_— CD ha— t —_ _'}B——c t,
OTKYRA
OGosuagnM yroyg ADM wepes vu; Torga
Dt[-” = —CO0s U,
a moaTOMy
d-DM=cd-(d—c)DMcosv
a
_ od _d (DM—DG)
DM = G 5ess M COSU= s hr -

1) ByKBaJbHO «HpAMOil GOK».

R 24 (99) S .
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0 IIOJAPA3IEJEHNM JUHAHI BTOPOTO IOPSIIKA
HA POIH

131. CpofictBa, KOTOpHE ME BHABWIH B IIPeJIIECTBYIOMell riase, mpu-
CyIil B paBHOH Mepe BceM JNHHMAM, OTHOCAMUMCH KO BTOPOMY MODPSIAKY,
n60 MH He yIOOMHHAJIH 0 KaKOM-TU00 pasudgui, KOTOpoe OTIHYaN0 Ol OmHI
U3 3TUX JUHHHA oT Karux-AuGo apyrux rakumx muenit. Ho xora waioreHube
BEIDIE CBOICTBA ABIAIOTCA OOIMMME [JIsI BCeX JUHWI BTOPOTO NOpsAKA,
nocJeHAe BCEe-TAKH 0YEHDb CHIBHO OTIANYAlOTCA APYT OT ApPyra mo cBoeit opme,
BCIENICTBHE YEer0 NMPECTaBJIAeTcs] IedecoohpasHbiM. JIMHWYM, BXOZAIue B CO-
cTaB 9TOT0 MOPAIKA, Pa3geNuTh Ha poxHl, OJdaromaps demy Oymer Jerde Bhije-
AUTH pasJmdiible HTYDHI, KOTOpPHEIE BCTPEYAOTICS B 3TOM HMOpsAfKe, a TaKKe
BRIABHTB Te CBOHCTBA, KOTOpHe NPUCYINHM JHIIb OTAEHBHEIM MX pOIaM.

132. Vamensas jammub och 1 Hadalo abcumce, MBI TPHUBeXH ollice ypanHe-
Hpe JUHUI BTOPOTO MOPsAIKA K TAKOMY BUAY, YTO BCE JUHUU BTOPOIO MOpPAKa
coleps;KaTcaA B yPaBHEHHI

v =+ pz + va?,

B KOTOPOM z M y 0603HAYAIOT NPAMOYTONBHbIE KoopAumarhl. Tak Kak, cTalio
ObtTh, mpu d060it abenuece £ opANHATA Y UMEET [BA 3HAYEHUA: OMHO ITOJOIKH-
TeJIbHOEe M [PYToe OTPHUIATEIbHOE, TO Ta 0Ch, HA KOTOPOH OTKIagLIBAIOTCS
abcuucesl ¢, MeJTUT KPUBYIO Ha fBe HogoOHbIe U paBHBE YacTH. Jrta 0Ch Oyger
K TOMY 3Ke OPTOTOHAJIbHLIM AMaMeTPOM KPHUBOIl JIMHUH, M BCAKAA JIMHUA BTO-
poro nopsiika OymeT UMeTb OPTOTOHANBHEIA HaMeTp, HA KOTOPOM, KaK Ha OCH,
A OTKIAJLIBAD 37eCh aOCIMCCH.

133. Nrak, B npumBe/emHOe ypaBHEHHE BXOIAT TPH MOCTOSHHBIX KOJU-
gectra o, P 1 y. Tar Kak 3TH KOJUYECTBA MOSKIO W3MEHATH (ecanmcyIenHBIMHI
cmocobaMil, TO MOAYYaeTCs HeucunelInuMoe pasHooOpasme KPIBBIX JTUHNI,
KoTopble B Gonpmieil NI MeHbIUe[] cTemeHy OTJINYAIOTCA APYT OT APYra ¢ TOUKA
aperns ¢opmsi. Bexb npenie Bcero ofHy u Ty Hie QUIypy MOMKHO I110JIY4HTH
GeCKOHETHO MHOTO pa3 u3 IPefJIOieHHOTO ypaBHeHNs y? = o -+ Pz + yz?,
4 MMEHHO: eCJIM M3MEHATH Hadajo alcnuce Ha OCH, 4TO JOCTHIAETCs YBeIude-
HUEM WU yMeHbIleHneM a0CIHCCH & HA 33agaHHOe KOJMUYEeCTBO. 3aTeM OjHA
u Ta ke UTypa, cogepiKaliasca B YpaBHEHNI, MOKeT UMeTh PasJN4YHyI0 BeJu-
WHHY, TaK 9TO IoJydaercsad 0eCKOHEYHO MHOI'O KPWBBIX JUHUIL, KOTOPbIE OTIH-
9aTCA OPYr OT gpyra JUINb KOJMYeCTBEHHO'), momo0HO KpyraM, OIMCAaHHBIM

1) ralione gquantitatis.
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pas/iMgHLIMI paguycaMu. V3 W3I03KeHHOro sICHO, 4TO He BCAKOe M3MeHEHUe
OykB o, B ¥ 7y maeT pasaMUHEIC BUAL IJIH POALL JMHUN BTOPOro IMOPSAAKA.

134. HaunGonpmee pasiudme KPUBHIX JUHUI, COTEPKAMUXCA B yPaBHEHAR
y* =a + Bz + yz?,

cBA3aHO C IpHpoAoil KoadduiueHTa Y, B 3aBHCHUMOCTH OT TOT0, HMeeT OH HOJIO-
JKUTEJbHOE 3HaUeHHe WM OTPHUIaTeNbHOe. J[leficTBUTENbHO, ecdu Yy uMeeT
IONIO;KHTEeAbHOe 3HAYeHHe, TO, cuurad afcnuccy x OecKoHedyHo GolbIIOi,—
a B 3TOM cliydae WieH yz? CTaHOBUTCS GeCHOHEUHO OOJbIIMM, YeM OCTAldbHDLIC
wWieHH o - Pz, H HosToMy BHparkenue o + Pz -- yx? mosaydaeT DONOKATEN B~
Hoe 3HadeHMe,— HAXOOUM, 4T0 opauHaTa y GyieT HMeTb TOYHO TaK >Ke JBa
feckoHeyHO GOIBIIUX 3HAYEHHSA, OJHO HOJOKMTENbHOE W APYLoe OTPUHATEdb-
noe. To ke camoe HaxoguM, eClIU MOJOKUTH T =—00, TAK KaK U B 3TOM CIy-
gae BHpakeHne o 4 Pz -+ yr® Oymer umerb GeCKoHEYHO OGOJbBIIOE IOJNOKH-
TesnbHOE 3Hadenue. JlosTomy, eciy y ABIACTCA MOMOIKUTENBHEIM KOJIHYECTBOM,
KpuBasa OymeT MMeTb YeTHIPE BETBH, YXOLANUe B OECKOHEYHOCTH, W3 KOTOPLIX
IBe BeTBU OYIYT COOTBETCTBOBATE abcHIICCe T = co U qBe — abcnycee £ —— oo.
IIpnaATO CUMTATE, UTO HTH KPUBBIE, HMEIOMME YeTHPEe yXOogAmue b OecKoHeu~
HOCTB BETBH, COCTaBJAIT OJUH POI JUHUI BTOPOro HOPsAKa, H UX HA3LIBAOT
a2unepboaamil.

135. Ho ecan xoodduUMEeHT Yy MMeeT OTpHIaTe]bHOE 3HAYeHHe, TO IIPH
Z=-4co wuam — coBrIpaxieHne a + Pz -+ yr? coxpamser oTpunaTeNbHOE 3HA-
YeHNe, U CTAJI0 GBITh, OPANHATA ¥ CTaHOBUTCA MHHMOI. Cle0BaTedbHO, ¥ DTHX
KpUBHX HH abcnucca, HY OPIUHATA HUKOTHA He MOI'YT OBITh OeCKOHEYHBLIME
M, crajo OHTh, 3ra KPHBaf He HIMeer KaKkoif-inbo 4acTd, KoTopas yxojumiia
Oof B 6ECKOHEYHOCTb, a BCH KPHBAs CONEPIEHTCA B KOHEYHOM M OmpepeleHHOM
OPOCTPAHCTRe. JTOT BUY JHHHI BTOPOr'0 NMOPALKA IOJYUMJ HAZBAHUE 9AAUN-
¢0¢, W NOITOMY HPHPOHA ITMX KPHUBHIX BHIPAKAETCA ypPaBUEHHEM

¥ =a + Pz + v,

eclI Y ABJIAeTCH OTpI/IILaTeJTBHOﬁ BEJMIHHOI.

136. Ecau, Takum o6pasom, sgadeHre Y, B 3aBHCHUMOCTH OT TOTO, ABISeT-
CSL JIM OHO IOJIOMUTENBHEIM MJIH OTPUIIATENBHBIM, CO3IAET CTONDL Pa3IHYHLEe
CBOMCTRA Y JUHUN BTOPOTO MOPAIKA, UTO 34€CH C IIOJHBIM 0CHOBAaHUEM YCTaHaB-
JMBAaeTCA JBa PasiNYHLIX BHja JNHHHHA, TO ¢ npuHATdeM Yy =(, KaKoBoe 3HaUe-
HYe 3aHHMaeTr CpejHee MecTO MeKIY NOJO/KUTCIbHEMA M OTpPUIATeJbHMMH,
ToJyqa0Iascsa MPH 9TOM KpHBasi TOYHO TAK ke o0pasyeT HeKOTOPHU CpegHuil
MeiKRy TumepOoJaMy M HJITHIICAMH BHUZ. OTOT BHI KPHBOM JUHUYM HA3LIBAIOT
napabosoll U UPHPOA MOCTenHell BHPaMaercsi, CTajo OGLITh, ypaBHeHneM y2 =
=a + Pz. 3gecr OGespasmuumno, Oymer AU [ MONOKUTENBHLIM WIH OTpHIA-
TeJBbHKM KOJUYECTBOM, TaK KaK NpUpPoda KPUBOIl He u3MeHAETCA, €CJU B3AThH
abcumecy « orpunatedbuoil. Urtak, nycrs [ spagerca DoJIOKUTENBHOE BEIH-
9MHOH; TOT7a SICHO, YTO KOTIJga  BO3pacraeT Ao GeCKOHEYHOCTH, OPAMHATA Y
CTAHOBUTCH TOYHO TakK e GeCKOHeYHO GoNbmOoil: KaK MOJIOMKUTESBHOH, TaK
U OTPHOATEJBbHON, B cully uero mapabola MMeeT [Be BETBH, KOTOPHIE YXOMAT
B OecroHeuHocTh. Ho 6Hoaphie OBYX TaKHX BeTBeil oHa HE MOJKeT UMeTh, TaK
KaK, eClN MNONOMNUTH I=—00, OpPEKHHATA ¥ MOJy4aeT MHHMoe 3HadeHMe.

137. Wrax, MBI uMeeM Tpu BUOa JHHHU BTOPOro mMOPAZKA: DJIIHIC, Tapa-
6oty ¥ rumepGoJy, KOTOphe A0 TAKOil CTEUEHU OTJIMYATCS APYr OT APyra,



O TONPA3NEIEHUHN JIMHWEA BTOPOI'O MOPAIKA HA POMIbBI 77

9T0 WX COBEPHIEHHO HEBO3MOKHO cMemaTh. M0 CymecTBeHHHIM NPH3HAKOM
WX OTIHMYUA SABJISETCH UNCIO BeTBell, yXOIAmMHUX B OECKOHEUHOCTh: 3JIIHIIC
COBEpIIeHHO He NMeeT KaKoll Obl To Hum 6pUIO uyacTW, KOoTOpad yXoguia OB
B 0ECKOHEYHOCTh, M LEJIIKOM yMeINaeTcsi B KOHEeYHOM IPOCTPAHCTBE, Mapa-
6osa e MMeeT ABC BETBH, yXOisime B OCCKOHCYHOCTL, a rumep0oJia UMeeT
deTHpe Takue BerBH. IloaToMy eciu B IpemmecTBymomiel rjiaBe MBI PACCMO-
Tpeau B 00IneM BIje CBOiICTBa KOHIIECKNX CEYCHUIl, TO Temeph MBI PacCMOTPHM,
KaKMMH cBolicTBaMM o06JdamaeT Ka KA M3 BUIOB KOHHUYECKUX ceueHnit {24].

138, Haunem ¢ samumca (puc. 31), ypaBHeHHme KOTOPOro TaKOBO:
yi=a + Br — ya;

a60uuccm OTRJIAZXBIBAXOTCA HA OPTOroHaJbHOM auaMmerpe. Ho rak rax mHaugajo

KOOpaunaT MH  MOKCM g t—

m36paTs MO0 CBOEMY YCMOT- S M 5

PCHUIO, TO, eCJIl ero CABi- v

HYTH HAa IPOMCIKYTOK Z% , X " A
A

OOJIyINTCH ypaBHeHie ciae- 7 GEIZERTA 4

AVIOIIEero BHTA:

y?=a—ya?,
Ipu KoTtopoM abcmucchl oT- NoE

KJaneBaIOTCS 0T TeHTpa Pue. 341.
¢urypsr. Urarg, uycrr C
ABaAeTcsa TeHTPoM U AB—npsaMoyrosbHbIM muaMeTpoMm, Torga abcnmccoi

6yaer CP =z u oppubaroit PM =y. Cramo Obirh, €CaM B3ATH T = 4 V °

. o / o
NOJyIUTCA y:O, 4 ecJM X BBRIMJCT 3a& OpPCIeNaBl - T, ——!,, —, TO

opauHaTa ¥y craHer MHHMOfI, n 9To YyHXa3sIBaeT Ha 7T0, UYTO KpUBasd
NCJIUKOM COACPMUTCA B YKA3aHHHX Opecheryax. C.TIGI_IOBaTOJIbHO, 6y119M

mmerr CA=CB = V% . Homomxus ganec z =0, nonyunm CD=CE =Y a.

HomoskuM Temeps, YTo moiyaHaMeTp WaH riapHas moayoch CA=CB=agq,
. b2
a compsskeHHast nogyocsk CD = CLE =b; Ttorma Oymer a =62 n v="3- Or-

CioJa A aJIINIICA MoJIyJaeTcda cliegyronice YpaBHCHHE!

i )

139. Horma sTH CONPSIKCHHBIC HOJYOCH ¢ M b 0Xa3HBAIOTCHA paBHBIMH
APYr ApYry, TOrAa 3JIIHIC HCPEXOIUT B OKPYHHOCTH, TaK Kak y? = a’— a2

niau y® 4 z% = a*; ubo rorma Oyaer CHM =) z*+y*=a wu, CHCHOBATCIABHO,

BCE TOYKHM KPWBOH OKa;KyTCA Ha pAaBHOM paccrosHnm or ucurpa C, 9TO
ABISICTCS cpolicTnoM oKpyxkmoct#. Ho ecaum momyocu a m b He pasHB
Me3KAy €00010, TO KpWUBas JITHHA OKa3HBACTCHA YIJUWHCHHOM, T. ¢. inbo AB
fonwrue, dem DE, qubo DE Goapme, ywem AB. A Tax ®ak CONPSDKCHHBIE
ocu AB u DE MO0 MOMCHATE MCCTaMH, TO HOJ0EMM, uro AB—Gomvmas
0Ch; TOrjla BejuyuHa a Gosbme BeandHnb b W paccToAHme OT LEHTPa OCH

no ¢orycos ammunca F u G paeno CF=CG =) a®*—b? womymapanerp
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b2 .
JJInIICca =7 €CTHh BeJINYMHA OpPHAMHATEI, BOCCTAHOBJICHHOU B ONHOM H3 (boxy—

coB F uam G.

140. Ecmn n3 xaxoii-unbynp rtouxn Kpusoit M mpoBectr K foxycam mps-
mute FM u GM, 10, Kar GBLIO yKasaHo BLIIIE,

FM::AC——CI;'CCP:a “‘/"; , GM =TTy py L GM = 2a.

CaepoBatessHo, iist d0Go# Touru M cyMma paccTosiHi OT TOTO U APYToro
dorycoB FM n GM Bcerma mocrosinaa m paBHa Oosabmeit ocu AB = 2a; Ha
3TOM OCHOBAH XOPOIIO H3BeCTHHI cHocol MCXaHNYECKOro HOCTPOSH U 3IIJINIICA

141. B roaxe M uposemem wacarembiyw TMt, kotopasd mepeceKaer ocm
B Toukax T u £, oTKy/a, KaK HU3Jarajoch BHIIIE,

CP:CA=CA:CT
a? 2
u CT= ——; aHAJOTHYHO, MEeHAA 0003HAYECHHs, MOIYyIaeM Ct:%

Bcne,ucmme 3TOr0

TP:f—x YF————L a®—b* n .’IA=——a
ITockompry TP=fz——xiz_';:'f TJW—-’VVEE—M , TO OTCIOZa
thTM:—Z—;—";, sinCTM:m%
n
cosCTﬂl:mTf——%.

Caepomartenstio, ecnm B Toure A mocerannth mepnewmuryaap AV "k ocw,
KOTOPHH B TO 3KC BpeMs ABAACTCA KacaTCABHON K KPHBOil, To Oymer

a(a—zx) b2x b2(a—z) ‘/a'x
AV = z aty =b a-tz’

Tag Kak ay=>b} a*— a2

at—zV a?_—_p2 _ a?—zV a* —b?
e m FM =

142, Tar wax FT =

to FT : FM =a : z. Papasim 06paszoM, HOCKOIBKY

>

__a2—}—x]/a2—b2 _az—{—xl/a‘z——bz

6yner GT : GM =a : z, otkyna FT : FM =GT : GM. Ho
FT :FM =sin FMT :sin CTM u GT:GM=sinGMt :sin CTM,

Benenernue aero Oyner sin FMT =sin GMt u, crano 6mrh, yron FMT =
= yray GMi. Taxnum obpasoM, IpAMbIC JUHIH, IPOBEACHHHE 113 (PORYCOB
B KaKyw-nubyab TOUKY Kpupoil aaunn M, oqnHaKOBO HAaKIOHEeHH K HKaca-
renbioil, OposefcHnoll K KpnBoll JUHUK B pTOH 3Ke Touke M, dro ABIAETCH
caMbIM IjaniniM '} cpoiicrBoM (QOKycos.

1) maxime principalis.
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143. Tar wax GT : GM =a : z, 1o, nockonpry CT =a?2 , OymeT Tawme

CT :CA=a:z, otkyna GT : GM =CT : CA. TloatoMy ecan us nearpa C
mpoBeeTH mapaulensnyo npamoit G nuauo CS, nepeceraomyio KacaTeib-
HyI B Touke S, To 6ymer CS = CA=a. Touno Tax ke, cciau u3 Toukda C
OPOBCCTH JIMHAIO, aPAJUICIAbHYI0 IpAMOH F M no racaTeabHoil, To oHa OymeT
Touno Tak me=CA=a. A tag war TM = byTx V b4 + a‘y?, TO, MOCKOIBKY

a?y? = a®h® — b%r?, Gymer
™ =_byI V a* — 2 (a2 — b?) Y.

— 2 (a% — b?)
72

Ho FT.GT =2

, OTKyZa

TM =LV FT-GT.

llosromy, ncaegcrsue roro, wro I'G:TC=TM:TS, Gynem mmers

T™ .CT
TS = TG
#, CTAJ0 OHITH,

7§ = ¥:CT I/TT_ y-CT-FT _ y*.CT.FT
T b GT—bVFT-GT T obrTM, °
. afy?  CT-y? .« PT-F
Sarem mMeem PI'= 'Z}; =b—zy , TAR 49TO 7S=——;~MJ—1 M, CJIef0BaTeNBHO,

TM:.PT=FT:TS;

orcropa BIAHO, Yro TpeyrodabHUKn I MP u TFS mnojobue ®, cranmo GHITH,
nopsvan £S5, nposeacunas m3 ¢oxyca F K KacaTeabHoM, HepPHCHIMEYJIAPHA

. AF-MV
mocaenucii. Homeuno, Gyner tawsre SV = Gai— UTO MOXHO BLIBCCTH H3

BRIHICIIPUBCACHHBIX BpraH'\'OHI/lIUT.

144. CaepgopaTesbno, ccim u3 toro wam apyroro (oxyca F mpoBectn
K KacaTCIbHOH NepHeHiuKylsap FS 11 cenM cocmMHNTL TOUKy S € LCHT-
pom C mpamoit CS, ro sra anmua CS scerpa Gyper papHa Gosplucit mosy-
ocu AC=a. A rag Kar I'M :y=TF.FS, to Gynmer

_yTF_ bTF FT
£§= TM_VW—[) GT '’

cralio OHITH,

GT : FT =GM : FM = CD? . FS?

HCPIEeHAUKYJNAp JKe, ONYIeHHHI uM3 nppyroro ¢oryca Ha KacaTeib-

«T
/ CT — R
Hylo, Oyper =b T
CPCjiHCH  MPOIOPUMOHANBHON MCHRAY JTHMH XepHeHAuKyAapamu. Temeps
onycTuM TamKe nepoempuxynsp (@ us meHrpa € Ha  KacaTelbHYIO.

Cacposarenbno, McHbmasn monyock CD=2b& Gyner

1) B nepsom u3gaBUN %— ]/(u4—x'~‘) (at—0b%) . [A4. .}
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Torga TF: FS§=CT :CQ; cacgoparelbHO,
L-CT bx-CT ab

C = —— = = ,
Q VFT-GT aV FM-GM V FM-GM
OTKyZA
CQ—FS =2 __x,
VFr-Gr
ecim mposect Jmuulo KX mapaniensHo KacateasHoll summm. Orciofa
b-TF b.T
CQ—CX =211 cQrex—=—2T¢
V FT-GT VvV FT.GT

TaK 970
CQ*—CX*=0b> u CX=VCQr—1i

CiiefoBaTesIbHO, CCIIM JjaHA MCHBIDAsS 0Ch, TO Ha uepucHmmKkyaape C(Q
MOKHO HafiTii TaKyio Touky X, YTO ¢CAM B Hell BOCCTABUTE HCPHCHOMKYJIAD
x CQ, To on mpoiiger 4cpes dokyc F.

145. Uasowun ot cpoiicTBa QOKRYCOB, PACCMOTPHM TeHmeph ABa KaKNx-
gnGo conpsukenHanx guaserpa. lycers CM Gyner nosyapamMerpoM; conps-
JECHHBIML ¢ HMM HHAMCTP MOMKHO HajiTi, UpoBefda u3 UcHTpa JnHM0 CK,
napamteabinylo wacartesasuoii avnana 7M. Tonoxwum CM =p, CK =g n yrox
MCK =CM7T =s. Torga, ®Kak MB BUJCJAHM BEIIC, BO-ICPBHX, p2- ¢%=
=@q%-+ 0? u, BO-BrOpHIX, pq sins=ab.

Ho

(a?—b?) z2

pPP=2ttyt=0b+ (iz-_afiz- ugl=attb—p?=a'— = FM-GM
m TouHO TaK ke p?=FK-GK. 3arem, TaKk Kak CQ=———_ib__:_———, ro
V FM-GM
sinCMQ:sins:p—‘;a—;ﬁw.
Haxomneu,
TM :TP=LVFT-GT:%) 2L =V FM-GM :*) % = CK : CR,
OTKyna

CR=% g KR="",
b a

H, CJICJOBATENIHHO,
CR-KR=CP.PM.

Haxomnern, 6ymem uMerh

¥

. b b
Sin FMS ]
VGeM-FM ¢
a TaK Har, paJiece,

xch___ﬂf_l’i;bz " y_ﬁ_&Pzsz,

Wy/a""~b2 5

- Vaz_ b

1) B nepBoM W3JAHUW BMCCTO 3HaKa neneHmsa (1) crosna samsras (). [4. I1.]
2) B neproM M3AHMM BMCCTO 3HAKA JiueHNA (1) CTOSAI 3uak papeHcrsa (=).[A. /I
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a TamMXe

_‘ZVL P’ R_b_lf__ b
CR= Vb u K Yoo ,
T0

_y V- 2v% 200V (@) (P
tg ACM = - n tg 2ACM = By T (@B bP) pP—2ateE
Ho

ab=pq-sins, a2+ b2=p*+q® n V (a®— p?) (p?—b%) = — pgcoss,
OTKYOa

_ —¢%sin2s

Tak Kak coss orpunarencH. Hawomeu, CK2=MT -Mt., A un3 panee wusmo-
JKEHHOTO CIefyeT, 9To

MV =g ‘/—g—_ﬁ " AV—_—bV%;

AV MV =b:9=CE:CK.

Taxum obpasom, ecau nposectn upsamsie AM w EK, to omm GymyT mapai-
JeBHEL APYyT npyry [?°].

a orcoga

146. Tax wmawk pgsins=ab, 10 pqg OGompme, dem ab, a TaK Kawr
P?+ q®=0a%+4 b?, TO KoumdecTBa p W ¢ OJIKe K pPABEHCTBY, 4eM a u b2),
OTKyza Cjiegyer, 9TO Cpegl BCeX COIpPAMeHHBIX IMAMeTPOB 6oJbllie BCEro
OTIMIAIOTCA HPYL OT Apyra OPTOTOHAJNbHEE puamerpsl. MTak, HycTh Tpe-

OyeTca HaliTH jBa PABHHX COHOPSKEHHHKIX APYT C APYroM gEaMerpa, mJjf
9ero MOJOKUM, 110 ¢ = p. Torma

22 =a?L b2 nm p=q=Va2_;b2.

a paBHO
cin s = 22 _ —atde
= m u COS § = -az—]t——bz .
OTKY A
sin Lo ‘/ a? 1 ‘/ b2
BZS=V axme S = Y are
Cile0BaTeIbHO, .
1
tg5s=5=tgCEB m MCK=2CEB=AEB.
Hautee,

CP:-——a__, CM"—=__‘b._y
V2 V2
crajio GHIThb, paBHEe NPYT APYTY ConpssKeHHEe momymuamerpsl CM u CK
Oynyr mapasuieibHm xoppam AE n BE.

—2g¢% cos s
p*tg®ecos2s °
?) quantitates p et ¢ magis ad rationem aequalitatis accedunt quam a et b.
6 JI. simep, 1. 11

1) B mepBoM H3aHHH: [4. o)
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147. Ecam aGcmucesl orcumrsipare oT Bepmuum A m upmuate AP =z,
PM =y, 10 Torma w4ro upesngc OKJIo X, CTRHOBUTCA 4 — X, W NMOJYYacTCHA
cAeRyiee ypapHeHHe:
b2 262 b2
2 2y — .
Yy —F(2ax—x)——a—x—22—x2,
262

30eCh ACHO, 4TO —- ABJIAETCA HAPAMETPOM WM (LPSMBIM GOKOM» symImca.
[Tonomum, wro mosymapamerp, T. e. opaMHaTa, B (OKyCe=¢ W YTO pac-
crosanme goryca or BepmuHi AF =d; torma

b2 —_—

o —_ 2___h2 — — (] — 2 __

—=C¢c n a Va—bt* =d=a a?—ac,
OTKYHR MOJiyd1aeM

2ad — d? &
aq — =ac u a= Zd‘—_'c— .
Orcoga ciegyer, 4T0
c(2d —c)x?

YP=2cx ——— ;
9T0 — yPaBHEHHE 3JUIMICA IIPU UPAMOYTOJBHHEX KOOpAMHATAX T H ¥, €CJH
OTCUNTHBATH abCuUMcCH % HA IaBHOE ocm AB or BepmmHE A, 1 OHO HOJIY-
qaeTcs 10 3agaHHOMY paccToAHU Qoryca or pepmmuanl AF =d u mo moay-
mapaMeTpy c¢. 3Hech CIEJyeT OTMEeTHTh, dT0 2d BCerga HOJDKHO OBITh
GoJipIlle ¢, TaK Kax

d2 c
a—s B C(D=b=d l/2d——c .

148. CueposaresnsHo, B ciaydae, ecaum 2d=c, y Hac Oymer y?= 2cz,
a TO ypaBHEHME, KAK MH BHJeJH BHIlE, ABJIAETCA ypaBHEHHeM [JIf mapa-
Goamnr (pue. 32), TaK Haw
paHee [aHHOE YypaBHCIHC
y*=o -+ Pr mpmBogurCca K
3TOMY BHIy, CCJH HAYaJ0
s M aGenucce COBHHYTH Ha TMpPO-

AC=a=

m

a
MemyTOK = — . JItak, nyerhb

n MAN mupepcrasiger cofoo
mapabony, npupoma KoTo-

r A w P F JA poli BEIpapkaercA C IIOMO-
mbw ypasHeEus y2=2cx
Mokay abGcuuccol AP =z
n oppunatoli PM =y. Cue-
N H0BaTeJIbHO, PaccToAnNe §o-
Puc. 39. Kyca or BepmuHH AF =

1
=d= -y ¢ W NoJIyHapaMerp

FH =c, n noecoogy Ha kKpusoii O6ymer PAM?=2FH.AP. Orciona cienyer,
4yTo eccau cuutath abeumccy AP GeckoHEUHOH, TO OJHOBPEMeHHO YBeJId Ii-
BaTCA N0 Gccroneunoctn opmammatii PM u PN 1, crano OeTb, KPHBAA 1O
o6e cropount or ocu AP yxomnT B 6eCKOHEYHOCTH. A eciu cYUTaTh abCICCy
Z OTPHIATCIBHOMW, TO OPJIWHATA CTAHOBATCS MHHMOH, CJICMOBATCIBHO, OCH
3a Touko#f A wmo Hampamjienup K 7 yme HE COOTBETCTBYCT HUKAKOIL
yYaCTOK KpPUBOI.
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149. Tax rax ypaBHeHMe sajnmnca HepexognT B mapaboxy, ecad IOJoO-
JKUTH 2d =¢, TO $ICHO, 9To mapabosa ABIAACTCS e UeM WHBIM, KAK 9SJUINO-
2

COM, y KOTOPOIO HOJIYOCh a = crana GeckoneuHoli. Bememersme aroro

d
2d—c
BCE CBOﬁCTBa, HOTOpHO MbI HalljJgw y J3Jajaumca, MOKHO HepeHCCTH U Ha
napaboiy, ecim cUATaTh OCh a4 OcckoHeuHoli. M mpeskpge Bcero, Tak Kak

AF=—;—c, To Oynmer FP:x——%c;

noaroMy eciau n3 Qoryca F mposenem B TouKky M Kpusoit mpamyn FM.
o Oymer

FM2=x2—cx—i——1—c2+y2=x2 + cx+%cz
M, CTaja0 OHITH,
FM =z ;c=AP+ AF,
9T0 IpemcTaBIACT C060I0 TIaBHOe cBolicrBo Qoxyca B mapaboie.

150. Tax wax napaGona HOITYyYaeTCA U3 UIAICA TUPH GECKOHETHOM
yBeaudenuu Oospiolt ocH, paccmorpuM mapaboay, rakx ecam Oni oHa Obiia
IJIAIICOM, M UYCTh HOJyoCch mociepgucro AC =a, The a mpepcraBaser ¢obow0
GecKOHeumOe KOJMYCCTBO, Tak uT0 HeHTpP C OecKoHe4WHO YHAJeH OT Bep-
munsl A. IIposegem B Touke A/ wracarensryl MT ® KpmBoii, BCTpedaw-
myio ock B T; Tak Kax

CP:CA=CA:CT, 10 CT=-2%

a—z"*

ax

nockonbKy CP=a—z. Orcioga AT = Ho tax xax a— Gecromedmoe

KOJIMICCTRO, TO abcrmucca & IO CpPaBHCHWIO ¢ HeH WCYC3aeT, W MOAyIaeTcs

a—zx=a, craiio OHTh, AT =z = AP. D70 MOKHO LOKA3aTh TAKIKE CJICAYIO-

ax z?
—, 10 AT =x¢-—— u apoGe B 3TOM

mum ofpasom: Tar Kak AT =

BEHIPayKeHHHN HCYe3aeT, NMOTOMY 9YTO ee 3HAMeHATe b OecroHedeH, TOTHA KAK
YHUCIHUTECIL KoHedeH; HoatoMy AT =AP =1,

151. Cuegosarenbuo, ecinm u3 ToIku M mpoBecTw B OCCKOHCTHO maJie-
kmit mentp mapabonm gunmo MC, woropas Oymer mapairensHa ocu AC,
TO OHA TAKMme Oyger JMaMeTpOM KpHBOM, KOTOPHIH JedNT HONOJaM Bce
XOPAH, Hapajneisueie rRacareasHoit MT. Crano ObiTh, ecin MPOBECTH XOPRY
WK OPOMHATY mn, HapalllelbHyl0 Kacatensuoil M T, To mmamerp Mp pac-
ceger ee B p momosnad. CilenoBaTesibHO, BCAKaA IpAMasg, HPOBejeHHAS
B napaboie mapauieabHo ocu AP, OymeT KocoyroubHHM guaMeTpoMm. UToOmn
BHIABUTH IPUPOAY INOJO0HOr0 pojga HHAMeTpoB, HoyIokuM Mp=t, pm=u
H TpoBENEM W3 TOUYKY /M HEPICHEMRYJIAP K ocu msr. Torma, mocKodbKRY

PT=2zxu MT =YV 4x? -4 2cx, Byacm uMeTh
Vax® +2cx: 221V 2cx = pm : ps:ms,

a 3T0 jaet

Sﬂ__Z_w__u]/_ZL o ms— 1 l/_c_
ps= V 4z2 2z . 2z+c - 2z4-¢’
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Cramno OHTH,

A tak wax mr?=2c¢-Ar, to 6ymer
2r 2z
2¢cx -+ 2cu ‘/21_‘_0 T2x—l—c =2cx+ 2¢t -+ 2cuV2x_I_c ,

=2t (2x+c)=4FM-t, 10 cctv pmi=4FM.Mp.

A gis yryiia HaRJIOHA MPS 6yneM UMeTh, 9TO Ero
‘/ = cos = ‘/ 1/ 4p
Z e FM > 0 ie V TM

2}/20_:1:_ ¥y o
2xic_TM'_smMFp

U OTCIJIA

cJefloBaTeIFHO,

sin 2mps =
u, raxuM obpasom, yroa mps=MTP = —;—MFr.

152. Tax waw MF =AP+ AF, 10 B cuny AP =AT gyger FM =FT,
ciefoBaTedbHo, Tpeyroimuur MFT pasnobegpenunit u yrom MFr=2MTA,

’ 1
KaK MBI TOJNpKO 4UTO Hamumu. Jlanee, Tak Kak MT=2Vx<x—;—7c>, TO

MT 6yger=2) AP.FM. Cuegosatenbno, ccim u3 dokyca F  omycraThb
pepoeHguKynsap FS Ha KacaTenbHYH, TO

MS=TS=V AP-FM =V AT -TF,

orcioga AT :TS=TS:TF. U3 sroit oponoprum sAcHo, 4r0 TOYKA .S HaAXO-
amrca Ha npamoir AS, nepmenpukyiAapHon k ocm B Bepmmue A [2%]. Ho

AS:iPM n  AS:TS—=AF:FS;

cramo 6ure, FS=) AF.-FM, u FS 6ygeT cpegHeit upomOpIiOHAIBHOIL
mexpy AF u FM. Kpome Toro, Gyxer
AS:MS=AS:TS=FS:FM =V AF:V FM.
Ecmn sxe mpoBectm k KacaresapHoit M mHopmams MW, mepecexkamouiylo oCh
B touke W, 1o Oymer
PT :PM =PM:PW, 10 ectp 2x:} 2cx=1} 2cx:PW,

orryga mojgydaercsa, 4910 PW =c. Crajo Owmrb, orpesok PW ma och,
Haxopgammiica Mexxny opmmHaroil PM wu nopmaisio WM, uMeer HOCTOAHAYIO
BeJTMIMHY M paBed HosynapaMerpy uiau opmubate FH. Kpome roro, Gymer

FW=FT=FM u MW =2} AF.FM.
103. Ilepeiizem rtemepb ¥ rumepdone, IPHPORY KOTOPOH BHpajkaer
ypabHenue
y? =a+ Pz +ya?
ecsT a0CIUCCH OTKIAXBIBATE HA OPTOTOHAIBHOM gHaMeTpe. A eCIIH K TOMY 3Ke

HaYaJjl0 RGCH,HCC mmepcHeCT HA pPaCCTOAHUE y TO HOJIYYUTCSA YpPaBHEHUE

2y
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ciIefyoIiero Buga: y*=a--yz?, B KOoTOpOoM abCIUCCHl OTCYMTHIBAIOTCA OT
nerrpa. IIpm a7OM y HO/KHO OBITH NOJIOKUTEJBHBIM KOJHUIECTBOM; & 9TO
Kacaercda o, To 0e3pasyugHO, Oyjger AU OHO WHOJIOKHUTEJBHBEIM KOJMIECTBOM
WK OTpHIATeJILHHIM, HOO €CJIM mepeCTABHTH KOOPOWHATH & M ¥, TO HOJIO-
JRUTEIBHOCTE KOJIUIECTBA O CMEHMTCA OTPHNATETbHOCTHIO M HaoGoporl).
ITosroMy OyCcTh ¢ OymeT OTPHUIATEILHEIM KOIMYECTBOM K y?=vyx%—a; Torga

\n

i

Puc. 33.

SCHO, 9TO oppuHATa Yy Oymer ABAKAH HCYe3aTh, & EMEHHO, KOTHa Oymer

o 3
T = ‘/—— H = — ‘/—.
Y Y
Cnegomaresbao, ecau ofosHawnts (puc. 33) uwepes C mentp, 1o A u B Gyayr
TEeMH TOYKAMM, B KOTODPHX KpPUBAafA NepeceKaeT 0Cb, M eCJIH IOJIOKUTh

nojiyock CA=CB=a, 10 Oymer a= ‘/% ¥ a=vya?, OTKyma
y? = yx® — yal.

CnemoBaresnbHo, 70 TeX HOp, IOKA Z? MeHBINe, dYeM a2, opjunHara Gymer
MHUMOH ¥, ¢cTanmo OeTh, Bceit ocu AB me 6ymer COOTBeTCTBOBATH KaKam OB
T0 HE OBLIIO 4Yacth KpuBoil. A ecnm MH OymeM Spath 22 > a2, TO OpgUHATH
OynyTr HempepHBHO Bo3pacTatk u yiinyr B GeckoHeunocts. (Crano OHTH,
rumepGosa Oymer umers weTwipe BerBu Al, Ai BK, Bk, wotopmie yxomgfT
B GeCkoHeYHOCTH, MWOXOOHBI APYr APYLY ¥ paBHHE Memkgy Ccoboio, uTo
M ABJIAeTCA TJIaBHEIM CBOHCTBOM TruuepGodr.

154. Tax wak npm =0 mosyuaerca y%= — ya?, 10 rumepGoiia, B OTIU-
Yge OT 9MIMICA, He WMeeT CONPMKEHHOW ocu, HOTOMy dre B Ienrpe C
opmuHaTa okasmBaerca MHuMo#. Crasio OHTH, M coupss;keHHas ochk Oyner

1) permutatis enim coordinatis z et y affirmatio guantitatis a« in negationem
mutatur et vicissim.
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MHEMOH; HO [JI1A TOTO 9TOGH COXpaHUTh HEKOTOpoe IOoxo0wme 3JIUIICA, HOJI0-
bZ

HuM 3Ty ocb=10) — 1, Tar 4ro 6ymem mMers va’:=b? m Y=-7" Crneno-

BATEJILHO, ecau 00GosznaumTh abcumecy CP =z u opguuary PM =y, To Gyner

b2
vt (o — 0
€TaJIo 6HTB, paccMOTpeHHOE paHbINe ypaBHeHMC JJIJIAICA
b2
yi= g @ =)

mepexognuT B ypaBHeHuwe runepboisl, eciim nocraButh — b2 BMecrto b2, Taxum
o6pasoM, GIarogapA TOMY CPONCTBY HalijeHHBle PaHbOIe CBOHCTBA PIITHICA
MoryT GHTLH Jerko Hepenccennt na rumcpbory. W mpeskme Bcero, ®ouedmo,

TAaK KaK y 2/IMNca paccTosHue POKYycOB OT MeHTpa OwIo =} a? — b2, To
naa ramepGuns 6yger CF =CG = )/ a?+ b2 Orcioga momyamTcs

FP:x—Va2+b2“n GP =2+ Va2 + b2,

b2z2
OTKyH#a, B CHIy TOro, 4ro y?= — b2 R OygeM mMeThb

FM:Va2+ 22 4 b%:z —2z ) at+ b2 =—-———x]/a:+b2 —a

a

22 P—— a1 p2
GM = ‘/az—i—x? + baf + 2z ) a®+ b2 :—__‘?__V“ai_;_a‘
CaepoBatensno, ecanm u3 oboux QoxycoB mposectm B 104Ky M wpunoi
opamsie FM n GM, 1o momydurca

CP-CF , __ CP-CF
F]W—}—AC:—_T GM——AC_—TA—.
CrneposaresibHO, PasHOCTh JTUX UpAMBEX Jguauit GM — FM pasma 2AC.

Crano 6HTH, HOogoOHO TOMY, KaK B DJIJIMICE CYMMa 3THX ABYX JHHHUH paBHA

raapHo#t ocu AB, Tax B rumepbosie pasHOCTh 3THX JIMHHN paBHAa TIaBHOI
ocu AB.

155. OTcroga MOKHO TAKKe OHNpeNeluTh HONIOKeHHe Kacarenbuoit MT,
ubo y JHHHE Broporo mnopsagka Bcerga mMeer Mecto CP:CA=CA:CT,
OTKYyZA

cr=% 5 pr==—2_ov
z z bz
a oTCcIga

MT = %;Vb4x2+a4y2 = bix ]/a%z + b2x? — at.
Ho

a?x?}-b2p%— gt
a? ’

FM.GM =
caenobareabuo, MF = Z—ZVFM- GM . 3arem,

FT=V@TB-2 u GT=Vat b+,
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C€Ta0 OHTH,
FT:FM=a:z mn GT:GM=a:x.

Orcroga caepyer, aro FT :GT =FM :GM, u sra umpoumopruad NOKA3HIBaerT,
gro xacaresipHas MT penur momosam yroa FMG w gto yron FMT =
= yray GMT. A nuansa CM, 6ynyun IponoiiKeHa, OKayKeTCA KOCOYTOJIBHEIM
AMAMEeTPOM, KOTODPHIl HEJMT MOHmOJIaM BCe ODPHMHATH, HapajijleJibHEE Kaca-
resipaON MT.

156. Onycrum m3 meHTpa  Ha KacaTelJbHyI mepueHgmKyJIap CQ; Torma
oypmer

TM:PT:PM=CT:TQ:CQ
nin
AT . a2y2 . 2 . i .
SYFM-GH : -1y =—: TQ:CQ;
OTRYHA HOJYYaeTCs
ady ab
- C _——— .
Q bz V FM-GM . Q V' FM-GM
Onycrum TakuM ke oOpasom u3 doryca F Ha KacaTeJpHyIO NepIeHIUKY-
aap FS; Trorma Gyner _
TM:PT:PM =FT:TS:FS
HITH

ay AT AT . AP . a-FM X
= VFM-GM : - y=——"—:TS: FS,
OTHKypa moJjydaercsa
TS =— 0y pg__bFM .
bx V FM-GM V' FM-GM

paBHEIM o6pasoM, ecam u3 Apyroro ¢goxyca (G omycTuTh Ha KACATEIBHYIO
mepHeHAURYAAP GS, TO MOIYy4HTCA

a%y-GM b-GM
7Ts=—"=2""—"— n Gs=——r—.

by FM-GM V FM-GM
CilegoBaTelibHO, OTCIOHA IIOJTYIHM

TS.Ts= ¥ _2&—3d) _or . pr y 78:CT=PT:Ts.

b2z2 x2
3atem mosydaercd, aro F§-Gs=>5b% A rar kKak, gaiee, QS = (s, 10 6yner

08 = TS+Ts _ a’y (FM-+GM) _ ay V a3 b2 _0s,
2 2%z FM-GM bV FM-GM

OTKYHA CJIeHyeT, 4TO

2p4 gy | a2b2%? a2t (a2-+2) (b222—a%h?)  (al4b?)a?—at
2_ 2 2__2 Y y"__ _ — a2
CS*=CO+ QS =—prcar = B F -G =—rFm-am &

Cramo 6wiTh, KaK U B aummnce, npaMag CS =a=CA. 3areMm

bz Y @ F b2
C S='——::
Q+7 aVFM-GM

#, CTAJO OBITH,

1222 (a2-L b2) — q4h?
(CQ+ FSp—CQr= YA Z e,
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CiregoBatespHo, eciim u3 ¢oryca F mapasuiesipbHO KacaTeJbHOH HpoBecTd
npavyo FX, mepecexaoniynw mepmeHfurynap CQ, mpoposskenuuit mo X,
T0 Gymer CX =1/ 0%+ CQ%: caoitcto, mogoGHOe TOMY, KaKoe OBIJIO HaNmeHO
y aJuIMmea .

157. Ecsim B BepmmHAX A m B mpoBecTH NepHEHAUKYJIAPH K OCH 10
TeX HOp, DIOKA OHM He IePeCeKyT KAacaTeJbHYK B ToUkax V u v, To, mo-

CKOJIBKY

AT=2C=9 5 pr_cbta
z z ’
nonyunm PT s PM = AT : AV = BT : Bv, oTkynpa
av=2e=a o g, Flta.
ay ay ’
CJIeOBATEINIBHO,
AV.By=21E=2) _ 2
a‘y
TO eCTh

AV-By=FS§.Gs.

3atreM PT :TM = AT : TV = BT : Tv; ciegoBaTeasHO,

1v=LC yFIrG w  To="CT2 yErGn,

OTHKYyda mojiyJaercsa
TV.Tv="5 FM.GM =FT-GT [*).

HomobrnM sxe 06pazoM MOMHO OTCIOHA BHIBECTH emle MHOLO IPYTHX Cilef-
CTBHUH.
a? "
158. Tar wax CT=—x—, TO fACHO, IT0 ueM 6Gosbmel Gepyr aGcnmuccy
CP =1z, tem MeHpmuM GHpaer mpoMeskyrTox CT; traxuMm o0pasoM, KacaTelsb-
Hag, KOTOpasA CONPHKACAETCH ¢ KPHBOH NpH HPOXOJIAKEHHH B GECKOHEYHOCTS,
npofiger depes camuil menrp C u rorga mosayumica CT=0. A rax xax

PM b2z
TO B CJdydae yIaJieHHusi TOIKHU M B GQCKOHO‘IHOCTB, TO €CTh eCcJI HOJIOKUTE
T = O, OOJYIUTCA

by bz
y=gVe—d=2

Taxum oGpasom, kacaTejbHas K KPHBOH, IPOmOIIKEeHHOH mo GecKOHewHOCTH,
o ) b
upoiiget depes meHTp C U COCTABUT € OCBIO yroi ACD, TaHFeHC KOTOPOro = — .

Crasio GHITH, eciim wepe3 BepmuHy A UPOBECTH MePUEHAUKYIAPHYI0 K OCH
auano AD=b, 1o muaua CD, Gygyum mpoposnkcHa B o0e CTOPOHEL Ao Gec-
KOHETHOCTH, HMKOI[OA, KOHCYHO, He KOCHeTCA KpuBoH, Ho Kpusas 6ymer Bce
Gospmie R Hell mpuGAMKATLCA W, HaKOHel, Ha OCCKOHETHOCTH COIBETCS
mosiHocThio ¢ npamoit CI. To ke camoe ormocutcs k gactu Ck, moropas
B KOHOe KOHIOB COJBETCA ¢ BeTBhIO Bk. A ecam ¢ gpyroit cTOPOHH HpO-
BeCTH HOJ TeM jKe yriom upamyio KCi, To oHa cosibeTcA c BeTBamMu BK



O IONPA3NEJIEHUN JUHUM BTOPOTO IOPAIKA HA POLbBI 89

u Ai, ecidm UX UPOJOIDKATL N0 OeCKOHETHOCTH. A TaKOro poma IpAMELNe,
K KOTOPHM Kakas-iu00 KpHBas IOCTOSHHO Rce OoJiblle mWpuGiamrKaercsa i,
HaKOHer, Ha OCGCKOHEYHO OONBIIOM PACCTOSHUH C HOMH COUPUKACAETCH,
HaauBawrca acumnmomanmi. Tarxum obpasoM, upamse [ICk u KCi apasitorca
ABYMSA ACHMOTOTAMHU THIEDPGOJIH.

159. Urax, acuMOTOTH B3aMMHO TepecekaloTcAa B menTpe C rumepGosIst
b
M HAKJIOHeHH K ocu o yriaoM ACD = ACd, TaATeHC KOTOPOroO =-_} TAHT@HC 3Ke

. b
nsoitaoro yria DCd = %b—‘l . Orcropa sicuo, uro ecau Gyner b=a, 10 yroda,

OOx KOTODHIMH ACHMITOTH B3aMMHO Iepecekaiorcsa, T. e. yroia DCd pasen
mpaMoMy yruy. B s1om caydae runepbosry masmBaioT pagrobounot. Ho xorga

AC=a n AD=15, tonydaerca CD=Cd=V a?+b%. Ilosromy ecau m3 poryca G
OMyCTHTE HepueHAMKYAAp GH Ha Kary0-im00 U3 acHMHOTOT, TO, MOCKOIBKY

CG=Va?F+ b®=CD, Gynaer
CH=AC=BC=a u CH=1b,

160. ITpomomsum oppunatry MPN =2y B ofe cropodsl 1m0 Tex mop,
HOKa OHA He mepecedeT ACHMITOTH B TOUKaX /m U N, TOHA

Pu=Pn=2 u  Cmacn=YVEEE _pyidc—GM - 4C.
3areM, KOHeUHO, OymeT
Mm=Nn=bx—:ay— " Nm=Mn_—_—bx—'5a§’-,

OTKYHa

ﬂfm-Nm:Mm-Mn:bia:—a—zy—z= b2’
rak kax ay?= b%2? —a?b?; cramo GriTh, mOBCIOLY Oymer

Mm-Nm=Mm-Mn=Nn-Nm=Nn-Mn=>50%= AD2.

Iiposemem u3 M nummo Mr, mapammensnylo acumurore Cd; Torma Gymer

21):]/(12 4 b= Mm:mr (Mr),

OTKYyJA
mr— Mr — G2—a)V b2
- - 2ab
5t
_ . (bztay) VLB
Cm—mr=Cr= 528 .

CiemoBaTesIbHO, OTCIONA MOMHO 3aKJIIOYHUTH, 4TO

(6222 — a%y?) (a1 b?) a?L b2
Mr-Cr= 4a?b? =7 '

N sxe ecim uz A mposectn jmHEmIo0 AF mapassiesnseo acumuarore Cd, TO
Oymer AE-—-—CE_—_—;—]/a2 4+ b2 m, sHaumT,
Mr«Cr=AE-CE.
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Ilociiepuee ABIAeTCA OCHOBHHIM CBOHMCTBOM TmmepOoONEl, OTHEeCEHHOH K acuM-
OTOTaM.

161. CnegoBarenwHo, ecyiu (puc. 34) orkIagmBarh abcmuccH CP =z
Ha OpHO#l acmMmTOTe OT IeHTpPa, a opawHATH PN =y TnpoBoguTh NapaJ-

a?-- b2

leJBHO [pYrofl acmuMmmrore, T0 OymeT yz= _Z , mpunieMm AC=BC=ua
h?

u AD = Ad =b; n eciu nosnowutb AE=CE=h, 10 6yner yr=h?ny= - -

‘CneposatenibHo, cciu B3fgTh =10, T0 HmomyunmTca y= 0o, B Hao0OPOT, eciyd

Puc. 34.

B3ATh ¥= oo, 10 momyuures y= 0. Iposegem Temeps wepes toury M wpusoil
Kakyo-EHOynp npamylo QMNR, xoropas mycts OymeT mapajuiesibHa IO~
U3BOJIbHO UpoBefenHoil umpsamoil GH, m uycers CQ =1t u QM =u; torga Gyner

GH:CH:CG=u:PQ:PM,

€Tano OHTH,

CH CcG
PQ = i u, PM = TH u,
OTKYyHa
cG CH
Y= TH u u x=1r— —G—TI-. u.
Ecim HOHCT&BHTB 9T 3HAYEHHA, HNOJIIYIUM
cG CH-CG o s

cH T e

N

GH GH?
2 —t  he
u CH tu+CH.CGh 0.

Craso 6miTh, OpgUHATA U MMeeT [Ba 3HAYEHWUA, a MMEHHO OM u QN,
G 2
cyMMa KOTOPHX paBHA %t:QR, a mpamoyroasEuK QM-QN = %hz.

162. Tax xax, crano 6urs, QM + QN =QR, ro QM = RN u QN = RM.
Caeponatensmo, ecm Touxkm M u N coBmamyr, a B oTOM cirydae opAMas
QR wacaercs KDHBOH, TO B TOYKe KACAHHA OHA Da3NesIUTCA HA JBe DABHBIE
vacru. Tax, mampmmep, ecim mpamasa XY wacaercs TumepGOIH, TO TOYKA
KacaHuA Z HaXOjuTcs mocepenume mpamoit XY. Iloatomy ecrmm m3 Z mpo-
BecTH JHHEWI ZV, mapajurensHyl pgpyroit acmmurore, 10 Gymer CV =VY,
U 970 gaeT ymoOHHH cmoco0 OpoBemeHHMA KacareJbHOH B 000t Touke Z
rumep6oasl. A mMeHHo, ciaexyer B3ATE VY =CV, u torma npAMas, Hpo-
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BefleHHAST UYepe3 TOUKY Y ¥ deped TOUKY Z KpuBOM, Oymer KacareJbHOR
k rumepboie B ykasaHHOU Touxe Z.

Tax wax, ctamo OHTE, CV-ZV=h2=M , TO

CXeCY =024 02=CD?*=CD.Cd.

ITooromy, ecsm mpoBectm unpameie DX m dY, 1o onu GygyT mapaiiesbHE

apyr apyry. Orcioga mojlydaeTcs OUeHb JIeTKHH CIHocob IpoBemeHHAA K KPH-
BO# JTI0G0OTO KOJMIECTBA KACATEIHHEIX.

CHHCG h2, To sAcHO,
9To rpe GHL MBI HY OpoBesad HpaMyio jgunuio QR mapamnensno HG, mpsaMo-
yroneank QM -QN Gyner Bcerga MMeTh OXHY H TY ke Benumuanry. Ciegosa-
TeJIbHO, OyJeT Tawmke

CH?
M-QN =QM-MR = NR = ht®
QM -QN =10 ON-NR =g cgh*
Taxum obpasom, ecsn npeacTaBuTh cebe KacaTeJbHY!o, HPOBeNEHHYIO IApa-
snempHO QR, TO TaK KaK B TOUKe KaCaHHs MeMKIY ACHMITOTAMH OHA pas-
JIequTcA Ha [Be paBHEE TacTH, Bcerga Oymer (eciy IOJ0BAHY KacaTejbHOH
0603HAYATEL depes q)

QM-QN =QM-MR =RN-RM = RN -NQ = ¢*.

Ilocsiexmee mpencraBiader cofolo 3aMedaTelpHOe CBoiicTBO TrMIepfos1, omu-
CaHHEIX MEKIy acCUMOTOTAMH.

163. Tax xak, maznee, mpaMmoyroasEEK QM -QN =

164. Tar waw rumepGoma COCTOMT M3 QBYX [UAMeTPAIBLHO HPOTHBO-
nONOMAKX Apyr apyry dacredi JAi m KBk, To yxasammsie cBOHcTBA OTHO-
cATCA He TOJIBKO K HOPOBeNeHHHIM MeKIY AaCHMITOTAMH UPAMEIM, KOTOPHE
mepeceRaOT ONHY W Ty ’Ke 4acTh KPUBOH B ABYX TOUKAX, HO M K TeM HpS-
MEIM, KOTOpHE MHOXOIAT X0 HIPOTHBOJEXKAMMX vdacredl Kpupoil. [leficTsu-
TeNBRO, INpoBedeM ueped Touxky M upamyw mumruio Mgrrn o mpoTHBO-
Jgekamedl gacTu U, mapaiiesisHo ell, nuHn Gh v HazoeM Cq=t u qgM =u;
Torga, BBHEY momoOms Tpeyroxpnuros CGh m PMgq, Gymer

Ch

PM =y=— Gu u qgP=z—t=—1ru,

h
OTKyJLa HoJiyiaerca x=t+g—hu. Ho rax xam xy=h?, to Oymer

CG . CGCh , ,,
Gr =g W=~
nJau
Gh Gh?
2y S0, Ve
u+0htu CG-Chh 0.

165. Taxum obpasom, oppuHATa U GyAeT MMeTh [BAa 3HAUEHHA, a MMEHHO
gM u —gn, HociegHee 3Ha4YeHME — g7 OTPUNATEHHO, TAK KAK OHO JIGHHAT
oo apyrywo cropony acmmurorsl CP, mpuHaTO# 3gece B KauectBe och. Crasio
OBTh, cyMMa 000MX 3THX KODHel

h

qgM —qn Oypmer = —%t: —gqr
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u, 3Hauur, qn—qgM =gqr, orkyna ¢M =rn u gn=rM. A sateM us Haii-
IEeHHOr0 ypaBHeHHA fCHO, YTO IpPOU3BejgeHNHe KopHei

—_ Gh2 2
—aM-qn= — ey 12,

TO eCTb

Gh?
qM -gn=qM-rM =rn-qu = rn-rM:mh2.

CnenoBaTenbHo, 3TH LOPAMOYTONBHHKHM HMeIOT BCerga OJHY U Ty jKe Bejn-
9ARy, Kak OH HE IPOBOXWINCH UpAMEe juHAN Mn, napannensHsie nuann Gh.

TaxoBH 0CHOBHBIE CBOMCTBA OTHEJIBHEIX BHAOB JMHUN BTOPOTO HOPAIKA.
Ecan ux mpucoegmHuTh K o0muM cBOMcTBAM STUX JMHUH, IMOITYIAGTCA IOYTH
0eCKOHEYHO MHOILO 3aMeYare/ILHRIX CBOHCTB.

2 = A4S
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0b MCCJAEJXOBAHMM BETBEM, Y XOJANMX
B BECROHEYHOCTbH

166. Ecnn warasg-undyab KpUBasg JIMHHA HMeET BETBh MIIM 4acTh, YXO-
NANYI0 B 0ECKOHETHOCTH, W CCAM B3 GeCKOHEYHO YNajeHHON ee TOYKHM OIy-
CTUTh HA KaKyl-HHOyOh OCh NepPUeHTUKYJIApP, TO yubo abcumcca x, mubo
opauHaTa y, aAmbo ob6e 39TH KOOPIUHATH OKAKYTCA TOTHA OGeCKOHCTHBIMH.
Ubo ecsm On xaxaa-HuGyAb M3 KOOPIHHAT MU e 06e KOOPIMHATH He OBLIIN
fecxoHeuHo OoJBIINMM, TO pPaCCTOAHME PACCMATPHBAEMON TOYKM KPHUBOM
oT Hauaja abemuce GEII0 OB KOHEWHLIM, a UMeHHO = )/ 22 4 y2, 9TO HPOTHBO-
peunT gomymieHmo. BoT IoueMy, KOrjia KpDUBAas HUMeeT BETBb, YXOMAMLYIO
B GeCKOHETHOCTH, TO JI00 KaKOH-HMOYHAh KOHeTHOH abCcHucce COOTBETCTBYET
neiicTBuTesbHAS GecroHeUHas opauHaTa, aubo GeckoHewHo GoJIbIIOi abcmucce
COOTBETCTBYeT HNeHCTBUTEIBHAS OPNUHATA, KOHeYHASA HIM GECKOHETHO O00Jb-
masa. Cramo O6HTH, HCXOAA W3 HTOTO HAYAJA, MOMKHO OYIeT HCCICHOBATEL
yxopsamnme B GeCKOHETHOCTD BETBH KPUBHIX.

167. Ilycrs mamo ajirebpamdeckoe ypasHeHme J000T0 MOPANKA, CKAMKEM,
HOPARKA 7 MeKOY KOODOWHATAMU % M y; PACCMOTPUM OTACIBHO TWIEHH,
B KOTODHIX Ie€peMeHHBIe & M y MMET N U3MEPEHHil, KAKOBHIMH HABIATCA

ay™ + Py lr 4 yyt a4 Sy 4L L. 4 BT

a 9T0 BHPaKEHHEe MORHO PA3JIOMMTh IIa TPOCTHe MHOMKHTe N Bupa Ay -+ Bz,
gelcreaTesibHEE MM MHuMHe, IIpu arom ccim oHo OymeT MMeTh MHHMEIE
MHOKHATCIH, TO TUCJI0 TMOCaeqHMX OymerT YeTHHIM, H eCIH HX COeJHHUTH
NIOUApHO, TO OHKA JAanyT ABOAHON peiicTBUTCIBHEIA MHOMHATEJL BHIA

A%y — 24Bxy- cos @ - B2z2.

A Taxoro poma MHOmuTenb (Korga aubo z, mubo y, mmbo o6a omm uWpHHE-
MaroTCA 6eCHOHeIHEIMH, = c0) BcelJa HoiydaeT OeCKOHEUHOE 3HAUeHUE ==co2,
TaK Kak WieH 2AByrcos @ BCeTHa MeHBIIC CYMMH IBYX OCTAJIBHEIX WICHOB
A2y 4 B%* n tax Kak mn A, un B me Moryt 6mte = 0. Cramo 6bITh, TAKOrO
poma MHOKHUTEJIh

Azy> — 2ABxy cos ¢ + B2xz?

B cay4ae, Korga muGo z, aubo y, amGO 00a OHM OJHOBPEMEHHO HPUHATH
O6CKOHCYHRIMM, He MOMeT OBITb DpaBeH Hu HyJdl0, HI KOHEYHOMY
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KOJNHYECTBY, HH mayke OCCKOHEUHOMY KOJMYECTBY 00, TAK KAK OH — co?,
a 370 GeckoHeuYHO OOJIBIIE, YeM O,

168. CienoBaTesbHO, CCJHW BHICIIAA 9aCTh ypaBHeHHA
ay™ + Py T+ yy e+ ... B2

He CONepKHT HHU OHHOTO NPOCTOTO [JeHCTBUTEJHRHOTO MHOMKUTEJNA, 4TO,
KOHEeYHO, He MOMKeT CJIYUMThCH, eCI TOJbKO n He OyHeT HeTHHIM TNCIOM,
To oHa OygerT TOTHA COCTOATH TOJBKO N3 [BOMHEIX MHOMUTeJe# ciemy-
J0Iero BHIA:

A*y? — 2ABzy cos ¢ + Bx?,

IToaToMy, eciii NOIOMKUTD, 4To IGO0 &, 1160 y [*8], nuGo omm 06a GecKoHeuHH,
T0 M BCe UPHBEJEHHOE BHIIE BHIPAyKeHHE INOJYdYUT OeCKOHeTHOe 3HAaYeHUe
—oo™ H, cralo GHTH, €TO HEIL3A GymeT HPUPaBHATH KaKOMY-HUOYNB KOHEY-
HOMY KOJHUECTBY WU jKe TaKOMY GECKOHEYHOMY KoJNMdecTBY oo™, HOKa3aTelb
roroporo m Menbmie n. CireqoBaTedbHO, 0CTANbHEE WIEHH yPaBHEHAsA, B KOTO-
PHIX MepeMeHHHE T M y WMelT Oojiee HU3KHe U3MEDPEeHHA W KOTODHE AT
$eCKOHEUHOCTH B cTeleHH GoJiee HMBKOM, 4eM 7, He MOIyT CPABHUTHLCA C 3TOH
follee BHICOROI 6eCKOHEUHOCTBIO M IOITOMY YPaBHeHHe He MOKET OCTaBaThCS
B cuie, ecaN x Win y, aubo omm oba npumuMawTcs GeckoHedHmMm [37].

169. Orcroga ciienyer, 970 KpHUBasA JHUHUA, KOTOPasA BHPAKaAeTCA € LOMO-
MBI ypaBHEHUS MEKIY KOOpDAMHATAMH 2 M Y, BLICIINA 4YIleH KOTOPOTO He
coflep:KUT B cefe HUKAKOTO IIPOCTOTO NeliCTBUTEILHOTO MHOMKUTENA, BOBCE HE
mMeeT BeTBell, KOTOPHE IPOCTUPAINCh OB B 6eCKOHETHOCTH, U NOITOMY BCS
KpHBasA IOMENmaeTCsA B KOHETHOM IPOCTPAHCTBE HOf0GHO ILINICY WX OKPYIK-
HOoCTH. BoTr modeMy, eciim B oOIieM ypaBHEHHH BTOPOTO IOPANKA

oay? + Pry + yv22 + 0y +ex+ L =0

BeIcmui wien ay? -+ Pry -+ yz?, B KOTOPOM IMepeMeHHEIE T U J UMEIOT IBa H3Me-
peHns, He UMeeT IPOCTHX AEHCTBHTeNBHHIX MHO;KUTeNed, a 3T0 IOIy4aercs,
rorga 2 MeHbIIe 4oy, TO KpHBasg He MMeeT BeTBH, Kotopas yxoguia 6ul B Gec-
KOHETHOCTh, M, 3HAYNT, SBISETCA 3JIHICOM.

170. JTnsa Toro 9ro0H MO3KHO GHI0 9TO SICHEE HM3JIOMKHUTH, ME PazobneM
BCe IPeJoKeHHOe YPAaBHEHNE MKy KOODAUHATAMH ¥ M J HA TPYNIE TAKUM
o6pa3oM, UTO B HePBYI0 WIN BHICHIYI MBI BWIKYAM BCe WIEHH ypaBHEHUS,
B KOTOPHIX HePeMeHHHE £ H i AMeJOT COBMECTHO OJ[HO U TO K€ HaUBHICIIee M3Me-
peHme, MOKa3aTelb KOTOPOro nycrb Oyxet n. Ko BTOpOI site rpymnie s OTHOITY
BCe GIeHH, B KOTOPLIX NepeMeHHHEe HMET COBMECTHO H3MepeHHe, PABHOE
n—1. Tpervsa rpynma 6yger comep:karb Te WIEHH, B KOTODHX CyMMa HM3Mepe-
HEIl £ 1 y cocTaBisger n—2, ¥ TaK fiajlee [0 TeX Iop, NOKa He golifeM g0 MOCTeN-
Hell TPyTIE, KoTOpaA yiKe He GygeT comep:Kath B cefe HNKAKOro U3MEPEHHUA T
n y u 6yger TaxuM o6pazoM COCTOATH TOJBKO M3 ITOCTOAHHOrO KOJIHYECTBA.
O603naunM yepes P IepBYI0 WM BHCIIYIO TPy, Yepes () — BTOpYy!o rpyuny,
gepes R — Tperbio rpyumy, depe3 S — deTBepTyl Tpyully M TaK padjee.

171. Wrak, MOCKOTHKY B TOM clIydae, KOTAA BeICHag rpymnma P He cogep-
JRUT B cefe ITpocToTo feficTBUTeNBHOI0 MEOKATENA, KPUBAsA IUHUS, UPeCcTaB-
asiemMas ypasmemmem P + Q + R + § -+ m 1. 1.=0, He MoKeT uMeTH BETBIN,
yxomAmell B 0eCKOHEYHOCTH, MBI UPWMeM Temepb, 4r0 BHCLIIAA IpyHIa y4
colepRuT B cebe equICTBeRALI IPOCTOil ReficTBITEIbHEIH MEOKETEID ay — bz,
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rark uro P ={ay — bx)M, rpe M aBuasiercst QyHxuueit 2 m y u3Meperus n—1,
HE cofepiKallell B cebe HUKAKNX HPOCTHX JelcTBHTeNbHEX MHOmuTemel. Cie-
JOBaTeIbHO, eCIH TOJ0KUTH, ITO X WIH I, uim 06a oHN OECKOHEYHE, TO IOy~
aures, uro M =co™ 1, Komeuno, Q Mosxer GhIThH TOTHO TaKuM 3Ke OeCKOHEUHEIM,
aR,S ur. g. 6ygyT GecKOHEUHEIMH KolMdecTBaMu HM3MuxX cremeneil. Cie-

T0OBaTeJIbLHO, ypaBHeHHe
P+Q+4+R +..=0

MOKET MMeTh MECTO B TOM CJIyyae, eclid ay — br = KOHETHOMY KOJINICCTRY
unu mymo [*] m mpm sTOM KpUBasA mpocTHpaeTca GECKOHEYHO HAJleKo.

172. Urax, nycts ay — bxr= p, Tme p mpexcrapiader cofol0 TaKoe KOHCY-
HOEe KOJHMTICCTEO, 9TO0 KOTAA KPUBAfA YXONUT B GeCKOHEUHOCTH, TO

pPM+Q+R4+S+ nr g1 =0,

TO €CThb
_—Q—R—-S—ur1 K
pP= M .

Ho rmak max M sasascerca OGeCKOHCUHBIM KOJIMIECTBOM OoNlee BEICOKOTO

Ry
mopsagra, dem R, § u t. x., 10 Apobm MR—, 57 TR =0 u, 3HauuT,
p—_—jM—Q. Taxum obGpaszom, apoGb _WQ [acT 3HaUeHWe p, KOUga HepeMeHHEe

b
z u y cramyr Occkomeuynel. Ho tax wxak ay — bx=p, to Gyner y=i;'_—}

b b
n L2 ﬁ——, B CIIJIy TOTO, 4TO L _0, worma z= co. Taxum obpa-
x a ax a ax
bx

30M, KOTJa KpmBadg YXONUT HA GeCKOHEYHOCTH, y=_-

173. Tax war Q u M saBaAwTcA ogHOpOgHEIMU JyEKODUAMEH n— 1 m3me-
peHus, To %49 apnfaerca QyHKuWell HyJeBoro uW3MepeHHs M, 3HAYAT, OHA

bx
HacT mJigd p NOCTOSAHHOE 3Ha4YeHMNE, €CJIN IOJOKUTD y=‘--a—, MK e TAaK KaK

dyuruua —WQ CTAHOBWTCH ONpefiesieHHOR, KaK TOJBKO ONPEgesIACTCA OTHOIIE-

Hue MeKRy y M Z, KoTopoe paBHO b:a, TO MOKHO NOAYYHTD 3HA4YeHHE P,

eCTM B BHPAKCHWE —-° BCIOLY BMECTO y WOCTABHTh b M BMECTO Z HOCTA-

BUTEH a. ITocse TOro Kax yKasallHHIM BhIDe HOyTcM OydeT OIpenesieHO p,
IMOAYYUTCs ypasHeHWe ay— bz = p, KOTOpoe COHEPIKHTCH B CaMOM Ipej-
noyxennoM ypasuermnu P+Q-+ R+4+S5-+ nr. n. =0, xorna Kpnpas yXOmuT

B OCCKOHEYHOCTD.

174. TaxnM o6pasoM, Ta TacTh KPHBOH, KOTOpPAs NPOCTHPaeTCA B Gecko-
HeYHOCTh, BhIpaskaetcs ypabHeHmeM ay — bz = p. Tax wax mocieaHec mpen-
craBider cobOo ypapHeHue A OpAMol, To aTa mpamasd, Oymayuu upo-
[OIKeHA GeCKOHCTHO, B KOHIE KOHIOB COMbeTcA ¢ KpuBolt mmmmeil. Ciemo-
BATEJILHO, 3T HpsAMas JIHHUA OyleT acWMITOTOM KPHBOH, TaK KAk HOCJIef-
HAsA, OyILy9d OpOJoJIKeHAa OeCKOHeUHO JalleKo, B KOHIEe KOHIOB COJBETCS
¢ mpaAMoii u, 3HauUAT, OHA OylecT K Heli Bce Gonpme mpubmmkarhea [*].
A rax xak upemioskenuoe ypasHemue P+ Q-+ R4S+ mr. 1.=0 mpu z
WM y=co I[epexoguT B ypaBHeHWe ay—bx=p, TO ONHOBPCMEHHO
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BEISICHAETCA, 4TO 3TA HPAMasA JuHUA, Gynydr OecKOHEYHO HPONOIKeHA B 00e
CTOPOHH, B KOHOe KOHIOB cosbercsa ¢ KpuBoil. Taxum o6pasom, Rpupas
JmHMA Oymer uMeTh IBC YXONAIME B GECKOHEYHOCTH M HPOTHBOIOJIOKHO
HAIPABJIEHHH e BETBH, M3 KOTOPHX OJHA COBHAZeT C YKa3aHHOH OGeCKOHEYHO
OPOTOJ/KEHHOfl HpAMOW B OXHOM HAaNpaBieHAH, a ApPYrasd coBmameT ¢ HEKO
B IPOTHBOLIOJIOKHOM HAUPABIICHUH.

175. Tax wax, cilegoBaTeNbHO, KPUBAA JIMHUS, KOrpa BHCIUA wieH P
ypasuenua P+ Q-+ R4S+ u 1. n.=0 uMeer eguucTBeHHHN pelicTBA-
TeNIBHEH MHOMKHUTEIb, OONafgaeT JABYMsS BeTBAMH, YXOJAMUMEH B OeCKOHEU-
HOCTH W HPUOIMKAIUMHUCA ¢ JBYX CTOPOH K ONHOH M To#l ke upsAMoi,
KOTOPYH HA3HBAKT €€ AaCHMOTOTOH, TO MH NPEANOJIONRHM Temeph, dTO
ppiciOMii wieH P ypaBHeHWs WMeeT IBa UPOCTHX NCHCTBUTEIBHEIX MHOMKH-
Teqas ay —bx u cy —dx, tax wro P=(ay—bx)(cy—dx)M, rge M Oyner
omHopoaHOU ¢yHKumelr n—2 maMepenmii. Ho B paHnoM ciydae cimegyeT
paccMoTperh JABa CIyYas, B 3aBUCHMOCTH 0T TOro, OyOyT JM yKasaHHHE
BSIIIEe OBA MHOMKHUTENSA PaBHH Me;JIy c000I0 WM ke HE PaBHH.

176. Ilycte s MuHOMRUTENN He paBHH Memmy cobowo. Torga scHo, 9T0
ypaBHeHHE

(ay —bx)(cy—dxy M +Q+R+S+ u 1. 1.=0
MOJRET O0CTaBaThCA B cuiae Ipu GecKOHeYHBIX abcOuccax HJHM OPAMHATAX
B ByX CIydasx, a UMEHHO, Korga jubo ay — bz, mado cy — dzr paBHO KOHET-
HOMY KoamZecTBy. Mrtak, mycrh ay —bx=p, W Tak KaK p ABIAETCA KOHEY-

b
HHIM KOJIMYECTBOM, TO Ha OeCckoHeyHoCTH Oyfmer %:; # momo0HO Wperk-

HEMY NOJYYUTCA
__—Q—R—S— umT. g —Q .
r= (cy—dn) M ~ ley—dn) M’

1IocJeqHee BHpaykeHHe ABIsgeTcs QYHROUCI HyJeBoro M3MepeHdA OT T U Y.

- b
IlosTOoMy, ecim mOJIOMHUTH %=~a— HJIM, 9T0 CBOOHUTCS K TOMY e, eCJIH BCIOTY

Haoucatb b BMeCTO y W @ BMeCTO &, TO HOJYUUTCA HCTAHHOC B3HAYCHHE
nckoMoro moctosiHnoro p. Tammm oGpasowm, Oynmer

p=

(bc—ad) M °*

1 IOCKROJbKY MHOKATENM He DPaBHH MeRgy cobowo, 1o bc —ad me Gymer =0,
pasHo kak m M, TaK Kak HoCHefHee He COmep:KHT B cebe Kaxoro-jnGo
upocToro peiicreuresibEOro kopHsa. Orcioma [miIf p TOAY4aeTCA KOHETHOE
3MaYCHWe WJM JajKke HyJeBOoe, UTO MMeeT MeCTo, KOoTHa WieH () coBepIIeHHO
OTCYTCTBYeT WJIH KOTJA OH COMep:KHUT B cefe MHOMKHTENb ay — bx.

177. Urax, Gmarogapa HpocToMy [AefCTBATENBHOMY MHOMATEN0 ay — bz
wieHa P KpuBasg, Kak ¥ B IePBOM ciydae, OyfdeT HMeThb OJHY aCHMITOTY,
II0JI0KeHAe KOTOPOil GymeT ompepelsiTbCsA ypaBHeHHeM ay —br = p. PaBHHM
o0pasoM, Gaarogapsa APYroMy MHOHTEN, ¢y — dz, OHa OymeT MMeTh aCHMI-

10Ty, KOTOpas ompejeisfeTcs ypaBHeHHeM cy—dxr=gq, rae q= m ,

Hocie TOr0 Kak BMECTO & U y BCloxy OyAYT NOMCTABICHH BHIIEeYKa3aHHBIE
oupegemennsle spavdenusa d u c. TaxnM o6pasoM, KpuBasf JIMHAA BCero Gymer
uMeTh ABe ACHMIITOTHL M, 3HATHT, TeThipe yXomAmue B 0eCKOHEYHOCTH BETBH,
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KOTODHEIC B KOHIE KOHIOB CJAMBARIOTCA C YKA3aHHEIMH NpAMbIME. MMeHuo
3TOT CIy4yall MMeJ1 MeCTo BhIC y rumepbossi. CeloBaTe/IbHO, ¢CIM B ypaB-
HEHNM JUIST JnAuni  Broporo mopsagka ay?-FPry-+yz?+ex+{ =0 pucmmuil
wren  ay®-}-Pry 4+ yxz? cogcpskur B cebe nBa MPOCTHIX HCPaBHBIX [CHCTBH-
TCABHBIX MHOJKHMTE/sI, & 3TO moayyaercda, xorga B2 Gomeme, weM 4ay, 10
KpuBsad ABIACTCA runepbomoi,

178. Ilycrs oba wmuoMureds ay—bxr m cy—dx OymyT Memay coboio
papHH, Tak 4T0 P = (ay —bx)2 M. A tak kak P+ Q + R+ S+ m 1. 1. =0,
to Gymer
—Q—R—S— um7T. 1.

(ay — bayt = 2 :

Hockompry e (@ saArnacrca Qyusmumedl n— 1 usMepemmit, R — dynxmuei
n—2 wuaMmepen:idl n S— dyurmumeldl n—3 wusMepeHuii, TO BBIY TOTO, YTO

M 9 ; 6 ' i S0
— dyurmma n — 2 usMepeHull, A GeCROHCUHBIX 3HAYCHHN 5 =0 n, cae-
I[OBaTG.TILHO,

R 4 R
(ay — bz)* = —*ﬂ%—ﬁ= —m(uy+vx)—ﬁ-

Q R ; .
Ho M iy £va) n - ABIAOTCA QYHKUHAAMH [YJIEBOIO U3MEPCHUS OT X H Y.

CHGJIOBHTGJII)HO, TaK Kax B OCCKOICYHOCTH Yy r= b:a, TO CCJIH UTOgCTABUTL

OoTHOIOEHUC z BMECTO %— , T. €. BMECTO Y IIORCTABUTDL b u pmeero x aomn-

cTaBUTL a4, 00e 3TH QYHRIMHM CTAHYT MOCTOSAHHLIMM KOJUYECTBAMI.

179. Tlocie yrasauHONl HOACTAHOBRH TIOJIOMKUM

Q A R _ p.
M (uy—+vzx) n M !
TOTIa

(ay—bz)*= — A(wy +vz) —B [*];

9TO — ypapHeNnue KPUBOH JIMIMH, C KOTOPOH CONBETCH KpHBAA IV,
BEIpAKAIIIAACA C noMomplo ypabucHua P+ Q-+ R-+S+ ur. g.=0 npu
npogoKeIME ec g0 OECKOHCYHOCTH. A Tar Kak BCJMYIMHE QL H vV ABIAOTCH

OPOM3BOJIBHEIMM, IIOJIOMKIM BW=2b U v=a, a Tarme, 1I3MCHUE KOOPIUHATHI,
paMeM

ay—br=ulV @+ b u bytar=t}y a+ b2
TOrA JUIA TOIl JKe camoil KPUDOUl HOAYYMTCH ypPABHCUHC
_ At + B
Vatfe: at-b?

KOTOpOE, OYeBHIHO, HpejcTaBiser cofoio ypasHenuce gisa mapabomsm. Cieno-
BATCIHbBIO, HCKOMAA KpHUBad JNHAA MOCTPOCHA TaK, YTO CCIII ee HPOLOIKATH
GC¢CKOUEYHO JAJICKO, TO oHa coabercs ¢ Iapabosoil. Takum obpasom, oHa
Oypmer mMeTh JIMIOh IBE BCTBH, YXOmANHC B OCCKOHCYHOCTH, ACHMOTOTON
kotopeix Oymer me mpAMasa nunusd, a napabona, B pajkaomAsCH IPH-
BCJCTHLIM BBIIIE ypaBHCiem [33).

uz

-0,

180. Wsmoskenioe BHOIC WMeCT MCECTO, Korja A e paBno Hynw; C¢Cim
#e A=0 (410 momyuactes, worma Bropol wmem @ subo orcyrcrByer, auGo
7 I, Diaep, T. IL
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menmress ua ay— bx), To B BTOM cayuac ypaBleunne Hepecrtaer OBITH YpaB-

HemmeM piA mapaGonsl w Oymer Buia u2+m=0. 3nech crexyeT pac-

cMorpers TpH caydas. Bo-mepmuix, worma B mpepcrasnsier coGolo orpuma-
L
TeIBII0e KOMMICCTBO, W TOIJA HYCTh gy = — /2. B atoMm cuywac ypasue-

ne u?—f2=0 cogepsxur B cebe pgpa ypasmemnua: u—f=0 o u-/=0,
KOTODEBIC ABIAITCA yPaBHeHMAMH [IJIA ABYX HapasiicabHbIX mpsamprx. Hammaasa
w3 mpaAMEX Oyaer aCHMOTOTONH KpHBoll, Kak M B HOPBOM CJjydae, M CTAJI0
OuTL, KpuBag OyaCcT MMCTb UYETHIPE YXOAAI(HE B OECKOHEYIOCTH BETBH,
KOTOpHE COJBIOTCA ¢ YHOMAHYTHIMI BBEINIE ABYMS HPSAMEIMH.

181. BropuiM ABusAeTca TOT ciyuall, Korgma B-— monourensnoe moan-
geerso, ckaskeM, -2 Tax xak B oroM caywae ypapHenme u?--72=0
SABJISIETCA IICBO3MOMKIIEIM, TO KpHWBasg He OymeT MMCTL IHKAKAX YXOAMIMX
B GecKOHedInocTs BeTBeIl M Oymer IC/IKOM IOMCMATHCA B KOHEYHOM HpPO-
crpancTse. (oTcoBaTCIBHO, KpUBas, cojlep:kamascsa B ypasHenma P -0
4+ R4S+ u 1 n.=0, e 6yger uMeTh BeTBH, yX0a4med B GeCKOICUNOCTD,
He TOABKO KOrja BHICIN wieH P me mMeeT HII 0jiHOre HPOCTOTO fciicTni-
TeIBLHOI'0 MHOMKHTEJNsH, IO 5TO MOMET Npou3oHrtw, xors 6ur P umen raiue
MHOJKUTEIN, KaK MH TOJBKO UTO Bufeadn. B pauppmeilureM mupepcranurces
emIc MHOTO HOJOGHEIX CAyYaes.

182. Tperuit cnyuait Tor, xorma B=0, m kamaslil B3 apyx upeu-
MECTBYININX MOMKET COBHACTH C IHM, BCIAENCTBIE Yoro HCACHO, KRAKHM ofpa-
30M mocrpoena takas wpmupad. llostomy pas ompepesenua  Qopmsr Kpnboii
ciIeyeT paccMoTpeTsh caefyiomue wicnsl, Helficrsurensno, tark xaw P+ Q +
4+ RS nr o g.=0 u P=(ay—bx)? M, 10 ma OGecromeunmoctn Gymem

HAMCTh
y_°% — b)) _

=_— un (ay bx)—}—M—}— —}—M—l— 4+ 71 ogo=0.
Moo, KaKk W panpiic IPOM3ROXA HOLCTAHOBKY,

b R
%:?, %:A(by—{—ax), =B

Torja, Koweuso, Tak Kak S, 7, V um 1. n. apnmores gyHrmmsmu (n — 3)
(n—4) u t. 1. usMepenuii, B To BpeMs wak M aBusierca dyHrumnel (n — 2)1
N3MCPCHI S,

]

S (b by -1 az)? V (by +—azx)®
(_gﬂm , LyMﬂLZD, <_?/Mﬂ:Em.u.,

n OyjaeM IMeTh
(ay —bx)?+ A (by 1 az) + B+ ¢ + D, & Hur o =03
Y Y Thyta TGyt @ytanp A =01

Taxum ofpasoMm, 5TO ypaBHCHHE BBIPasKaeT OPUDPOAY KPHUBOI Jmuiun, Gecro-
Hewro yjAajeHHAA dacTh KOTOPOi, MONydacMmas UpPH JONYIICHHH, YTO
by +ax GecroHeUno RBCAMKO, CJINBaeTCsl € KPHBOil, Koropad cojepsKHTCH
B ypaBHEHIN P——Q+R+S—,—H 1. 1.=0. Jelictsurearno, xaxoc 6L 3Ha-
YCHHC € YAAJCHIIEM KpPHBOH Ha 6CCKONCYHOCTL IH HpUAHMaLo0 (ay — bx)?,
Komediroe iy OecKoleunoe, Bee-Takm by +ax Gymer IMCThL Geckonednoe

sgatenne (ogHAR0 MOPAKA HIKe YCM CO%).

1) B nepBoM HM3faHEH umcia n—3, n—4 n n-—2 yBeamucHH Ha egununy. [A. II.]



0B UCCIEXZOBAHUHN BETBEHM, YXOOAMUX B BECKOHEYHOCTH 99

183. Ho mamenuMm ock, K KOTOPOH OTHOCHMM HaljleHHYK BHIIE ACHMI-
TOTHYCCHKYK JIMHHI), T IOJJOMKHM HpH 9TOM

@b _ruo IHHATY —d % =y
| X P V a2 e ’
B uycTh nis Kpatroctn /a4 b= g, TOTHA MOJY4YUTCA YPaBHCHUE
At B c D E
2 1 - =
u? + Z —;—g2+g3l+ e —l—g5t3—|—1«1 T. g =0.

Tax wrax, cramo OHTH, B TOM CIydae, KOTOPHIE MBI JOJIKHEL MCCJICLOBARTD,
A=0 u B=0, to nmonyuaercs

—b
abcuuccy y_ 7

C D E
2 — —_ ESS
u? -4 2% +g4t2 + L Tt g=0.
Ecou € ne 6yﬂeT =O, TO, KOrjga ImoJjaraem ¢ GCCHOHG‘HIBIM, YJIeHBI
D E
W_I_W_*PH T. JI. ACUe3aI0T 0O CpaBHeHHIO C W, " HOJIyY{aOM
C
u? =

B sToM ypaBnennu sarmodaerca UPHPORA KPHUBOR JIMHAYM, KOTOpaf, CCIII
HOJIOUTh t= oo, camBacred ¢ HWcroMoll Kpusoié. Cramo OHTH, Tak xawr

—-C
OTCloNa HOJIYYaeTCA U = - ‘/W, KpuBasA OYHCT HMCTh JBe BETBH, KOTO-

pue OyayT ¢ o0emx CTOPOH CXOAMTLCA K ONHOW M TOH Ke WacTu OCH.

184. Ecanm e cBepx toro 6ymer C=0, TO B »ToM ciy4ac ciejpyer
B3SITh ypaBHEHIE
D

g =

ut -
rJIC CHOBA MMEIOT MECTO TPH cJydas B 3aBUCHMOCTH OT Ttoro, Oymer [
KOJIHYECTBOM NOJMGRUTEIBILIM, OTPHLIATEIBHEM WJH ke HyleM. B mepnow
¢cIydae, Tak KAK ypasHeHIE CTanoOBUTCA HEBO3MOKHBIM, KPHBAas ROBCe IIC
GymeT mMerh BETBM, yxojsmicii B GCCKOHCUHOCIB, H OyaeT MEJHKOM COJCP-

: D
/RAThCA B OrPaHMICHHOM HpocTpancrre. Bo BTopoM cayuae, ecanm — = — /2,
p ;
2
TO, TAK KAaK uzz%, OPANUATA U, MOJIOIKAM JIU M [ = -{- 00, WM = - o,

OPUONMAET ABA UCYE3AOIINX 3HAUSHNS, MOJOKUTEILI0e U OTPHIATENLIIOC,
H CJACHOBATCALHO, KpuBasg OYICT HMOTh YeTH]pE ReTBH, CXOMANNECT K OcH
B 000MX HAWpaBICHUAX I ¢ O0eMX cTopom. A B TpeTheM ciydac, KOrAa
E
g513
HECTIL TO, YTO W3J0KCHO B HMPeHBLaylieM maparpade. Y KasaHHBEIM o0paszoM
Ha;UJIKUT LUPOJIONKATE LCCHCROBAHIE M JIasbme, noka ypasueHme P-4 Q-+
+ RS+ u T. g paeT CACAYIONMe ICHBI [3%].

D =0, cicnyer pasre ypaspicune u?-- ={), K KOTOpPOMY MOMKIIO OT-

185. Mpeamonomum reueps, 910 Bhlcmuil wien P ypapmenus
P+Q+R+-S54unr n.=0
uMeeT TPH TIPOCTHIX JcHCTBUTENbHHX MHOEHUTens. Torma scmo, uro eciam

3TH MUOMKUTCAH OyayT ue PABIBL MCRAY c000I0, TO A KaKIOr0 M3 HAX
B CcHiIe TO, YTO BBOIE OBIJIO CKA3aH0 O eJHHCTBEHHOM CHCTBUTEILHOM
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muokmTene. ChuemoBaTenpHO, B DTOM cliyiae Kpusag OymeT MMeTh UICCTh
YXOOAMNX B OECKOHEYHOCTh BeTBEH, KOTOpHE OYIYT CXOOUThCA K TpeM
OpAMHM ACHUMIOTOTHYCCKAM JIuHUAM. Ecau OKarKeTcsa /Ba pPaBHBIX MHOMH-
TessA, TOTKA B OTHOIICHAM TPETHET0 HEPABHOTO OCTaeTcA B CHJIe TO, 4TO
M3TI0CHO BEINe; B OTHOWEHMH ¥ JIBYX pPAaBHEX MHOKATEXeH caegyer
TamKe OPUREPIRUBATHCA TeX yKasaHuil, xotopeie zaHel pambme. Ocraercs,
TaKUM 00pa3oM, paccMOTpeTh TpPeTHit caydail, Korga Bce TPH MHOMKHUTEIA
Mesay cofoio paBubl. Hraw, mycrs P=(ay—bxz)®* M. Tax xak ypannenme

PrQ+R+S+urt n=0

He MOMKET HMEThb MecTa Ha OeCKOHEYHOCTH, ecau ToJbKe (ay — bx)® He
HMeeT KOHEYHOr0 3HAYCHHA HIH K€, XOTA H MMeeT OCCKOHEYHOE 3Ha4YeHUe,
HO TIOPAZKA MEHBINero, yem cod, TaK YTo cTemeHb 0eCKOHCUNOro, KOTOPYIO
moiaydgacT BEICIIHA diaeH P, OKasEBaeTcA MeHBIIe oo™, TO B GECKOHEYHOCTH

Y

b
06A3aTenpHO GyxeT o=

186. JIna mccienoBaHuA HTOrO CIydasd Hajo HPesse BCEro PaccMOTPCTh
BTOPOR WicH (J: MMecT OH TOT Ke MHOMHTCIb ay — bx mmm mer. Hamo npnm
BTOM B3aMETHTh, YTO ECJH HTOT WIeH COBCPIHCHHO OTCYTCTBYCT, TO 9TO
COOTBETCTBYET nepBOil [Ro3MokHOCTH]|, TaKk KaKk HYJhL ROMyCKaeT JI000I
MHOmUTeNb. MTak, BO-mepnhlX, Hycth () He genurcA Ha ay — bx. Tak xax
Q sasnserca ¢ymrumeir n— 1 mamepenns, a M — dyurumeii n—3 usmepe-

HHI, TO ———— 6yger HKIMEA H I'0 M3MEpPCHHMA; CTAJ0 OBIT

) TO TN Oymer GyHRI YIeB0 p ; OBITh,
b .

ecau HOJIOENTE %=7, TO OHa IepelileT B MOCTOAHHOE KOIWYECTBO, KOTO-

poc myctb=A, w rorga wmoxyuurcsa (ay —bx)®+ A (ax -+ by)?=0, ubo

DOCHeXYOMMe 9IeHH FKAXYT BBHIPAKCHUA, KOTOPHIC B OECKOHEYHOCTH HCHUC-

3aior Io cpasHcHUIO ¢ A (ax - by)%

187. Tawkum ofpasoM, KpHUBAafg IHMHWA, KOTOpPAA BHPAYKACTCA IHTUM
ypaBHGHHMCM, MOCTPOCHA Tak, dYTo, OyAyYM HpogolKeHa OecKOHeUHO, OIa
COBHAACT ¢ KPHBOW JMHHeH, BEpakaomeiica ypaBHeHHEM

PLQ+R+S+ur1 o.=0.

Ilna Toro uroGsi Oame O03HAKOMATLCA C ITOM nUHUeH, OTHeceM ee K HPy-
roil ocu, HpH KOTOPOH IyCThb

b ay—b
-—*—aI—Z L n’ OPII[/IIIaTa u=——————y < y

abcnucca = p

rge mpumAro, uto ) a? 4 b*=g. Torna Gynmer

At2
ut =0
+ g

a 970 ypaBHeHHe, CCIH MOJOMKUTL L= 0O, JACT Ty YaCTL HCKOMOH Kpupoii
PrQ+R4inm1 0.=0,

Koropas maxommres Ha Gecrodeumocru. Ciepowarespio, ecium GymeT ompe-

RCJICH BHA KpuBoil u® -+ —/—I-fi:O, TO OIIOLPCMCHHO GyicT ONpeHENeH BHf,

GeckorcuHol gactu Kpunod P4 Q4+ R+4u 1. p.=0. B caenymomeil riase
MBI CICIHAJIBHO TCCIICHAYCM 3TH ACHMIOTOTHICCKIC KPHBHIG JIIHUIL
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188. Ecan ke propoil uien () copepkur B cebe MHOMKHTedb ay — bz,
To OH Jub0 OgHOBpCMEHHO pgejuTcH Ha (ay — bx)?, nubo Her. Jlomyctum,
4To0 OH He jexurcAd Ha (ay — bx)? W BO3BMCM CIeRYIOWIYIO (YHKINIO HyJIC-

Y
K Jn 1 — —
BOI'0O H3MepCHHsL (ay b7) (az S by) M’ oropad, eCJM IIOJOXKUTDH po P acT
OOCTOAHHOC KOJIAYECTBO A, TOTJAa HOJYYINTCHA

R S
3 —
(ay — bx)3 4 A (ay — bx) (ax—{—by)—}A»AT +o7 tuTox=0
R 1 b
3mech — =7 » CCITV HOJTOKIATE % =, CTaHer 6o B (ay — bx), nubo B (ax + by),
S
B 3aBHCHMOCTH OT Toro, Oyger I@ peauThca HA ay — bx WU HeT; HO ST
Gymer nocrognHmm KosmuectsoM C. Tawum ofGpasoM, eciu Ml orHeceM 3T0
ypaBicHAe K JApyroil ocH ¢ KOOPHHHATAME { M U, KAK MB DTO CHEJAJH
paHbIlie, TO OHO mpUMeT puj au60

Atu
A - =0,
+ z I = ou +‘g3
augo
u3+At +m_0

Ho Tak wax 3gecs peds HACT TOJALKO O TOM ciaydae, KOrja != oo, T0
nocjacanue YJI€eHB NeYe3aIoT. CJIQ}IOB&TCJII)HO B @mepBOM cJayuae GYHGT
Atu
w4 A B o,
g g
g , Al
4T0 FaeT ABE aCHMITOTHEI, a mMmcuuHo u=0 n u —{—?:O; nepnasg ABIAETCH

apAMoit, a Bropad—mapaGonoit. Bo BropoMm ciydac, worja f= co, aubo u

6y1{eT HMCTHh KOHCYHOC 3IIaY¢HHC, M TOrHa, TOCKOJBbKY HOIIO‘IHBIO ROJIU-
Atu
9eCTBA HCIE3AIOT 0 CPABHCHHUIO ¢ 6ECKOREUHBIMHI, MOJYIUTCS —-+——- =0

—B
cTayo OBITh, U=——, 10 JaeT MPAMYIO0 JUHMIO. Ho csepx Toro u mosxer

uMeTh GecKoHeunoe 3madende. Torga, IOCKONbKY MCUC3aCT TPeTHil WiCH,
OyaeM HMeTh

2y AL
u—{g 0

— ypasnenuc mapabosnsl. Takum o6pasoM, B 0G0HX cAydYasxX HONYYAIOTCA
ABC ACUMITOTEI, ONHA M3 KOTOPHX mapafona, a pmpyrasg— upAMas, B CHITY
9ero HCT HYAJIH PA3IHYaTh 9TH CIAydYaH.

189. Iycte temeps @ peamrea m Ha (ay — bx)?;, TOTEA B 3aBUCUMOCTH
oT Toro, jenurca R ma (ay— bx) mam meT, mo BLIMOJMHCHMH TeX jKe jeii-
CTBHH, YTO ¥ paHblIC, nonyqa'rc;{ CJAENYIONMIC YPABHEHUA MCKIY ! W u:

Au? Au? Bt
3 3 —
aubo ud 4 S-— - = +——_O o ud 4+ 2L g—2—0
Iepnrrii cmyvali —aT0 cay4daif Tpex HPAMEX, IAapajLIepHBEIX XPYr ADPYLY,
KOHEYHO, CCJM BCE KODHM ypaBHCHHSI
Au? +Bu 4 c
g g g
OKa’/KyTCA FEeWCTBUTCNABHEIMH, WIH e HOOYIUTCHA YPABHEHUe ejHHCTBEHHOII
ACHMHOTOTHYCCKOM WPAMOM, eciaM pgBa KopHA OKamyTea MHumMEMU, 1o

ud L
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U 37eCh BOSHHKAKT PA3AUIHA B 3aBUCHMOCTH OT TOTO, COBHAAIOT M3 3THX
TpeX HNapajileldbHBIX JAPYT APYI'Y ACHMITOT JBe ACHMHTOTH WU FKe BCe.
IHocaeguuit sre coayuai

Au? Bt

3 p=—sy

eclIiu IOJIOMKHATL [ = cO, HC MOKeT UMeTL MecTd, CCJIN TOJLKO u N¢ decKko-
2

HCYHIO M, 3MHAYNT, YICH uncuc3aer 0 CpaBHEHHUIO ¢ HCPBHIM WIIeHOM u3;

TOorga noJjyvaeTcAa
Bt
g =0,

— YpaBHeHuce KpI’IBOJIIdHefIHOﬁ ACHMITOTH. TPEThero HOpPsIKaA.

ud -

190. Ecmu e Gymer A=0, B=0 n C=0, 10 mago obpaTiThcs
K ciexyomuM wicnam ypastenns P4+ Q+R-+S-+u 1. g.=0, Koropue
mamyT ypapHCHIe TAKOIO BHFA:

D E F
3 —_— —_— —_— - ——
ud P +g5z’2+gﬁt3 +uT. 1.=0,

B KOTOpOM, ccJH Tonbko [ me Oymer =0, Tpernil wiedH pMecTe co ciie-
D
OVIOMUME 33 HHM HCYE3HCT, TAK YTO MOJYUHUTCA u3+—g—47=0. Ecom e

u D=0, to momyuarcs u®- =0, a ccnn u E oxasweroa=0, 1o Gyzer

g5t2
3 F _.,() . " 4 y e t)
122 —l— ‘g‘bﬁ‘ = u T. J.; A 9T ypaBHeHUA OIIpeResarT TarkUe KPHUBERIC JUINN,

KOTOpHe HPH [ = cO COBHAFAKT ¢ KpiBOH, cojlepsRamiciicd B yPaBICHHE
P+Q+R+m 1. 5.=0. A oru ypaBHenus, IHOCKOJHLKY B HX COCTaB BXO-
IWT HedeTHAsd cTclcHb 13, Bcerga peficrpurespHBI ') W, 3HAYMT, BCeria
OHpCHEICHIBIM  00Pa30M  BEIABISIOT CYICCTBORAaHME BeTBeH, yXOAAImuUX
B GeCKOHCUHOCTL. llpu BCem ToOM HpsMas JITHHS, DEPasKaéMasd ypaBHCHHEM
u="0, Oymer B 5THX CcJay4aAX acUMHOTOTOH, TaK KaKk OHA ABRIAETCA ACHMII-
TOTOH KPHUBLIX
ud - ;)4; =0, u3+g—?ﬂ—=0 HT. A

191. Hrar, mocronbKy BeTBI WPHBLIX, KOTODHC CXOIATCA K IIPAMO-
JIICHHOIT acHMATOTE, MOIYT TaK CLJBIIO PACXONNTHCS Mexmy cobolo,
IPCACTABIIACTCA YMECTHBIM 00JICC BHUMATCJLIO pPACCMOTPETh 9TH  PABIH-
UHs, WCTO MOJKHO JIOCTHYL, CCJH OHpCMesuTh Ianbosiee HPOCTYIO KPIBYIO
GHLHI0, KoTopasi, Oymxyus oriiccena K Tol e TpAsmojuHeiidoll acmmmrore,
camBacTesa ¢ mpeadomkexioil kpupoil. Taw, xora ypapmemnme

u? Bu C
=0
CCITE BCC €0 TPA KOPHA NCHCTBATCALHEL, [@eT TPH HPAMOJIUHCIHHEIC
mapasuIcApHBe APYP APYTY AcCHMOTOTLI, TCM e MeHee cme He SHCHO,
ABJSIOTCA JIM HPOJOJIFKCIIIEIe Ha OCCKOIICYHOCTL BETBH DTOH KPUBOIL JINHHH

ud -

c
I‘H]’IOP6OJIH‘ICCRHMI/I, T. €. BBIPA;KAEMBIMHA C HOMOINGI0 yPaBHCHUA u:—t— ,

WA JKe JIMAMAMH WHOrO BHUAA, HAIpUMe]D BRIPAKACMEIMA YPaBHCHHEM

1) QueBmAHO, B TOM CMEICJe, Y4TO HMET [0 Kpaiifeil Mepe ofmi JeiCTBUICHLHEIA
KOpPCHb.
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c .,
UIH ——, H T. O. UroOH BHACHATL 9TO, HANO B3ATH CJHEXVIOLIWH

U=74 3

. . D
OnmMsKaNmMAR YlleH YPABHCHUA, a HMCIHO S Wim Xe, B CJyiyuae Cro

F
a B CJy4Yac OTCYTCTBUA JITOro 'Wicla, ?15—3-.

Jomyctum, mas  ofmero pemeHIs BOODOCA, UTO CHEIYIONHM YICHOM

OTCYTCTBHA, YICH FTER

K
saAcTes  — - . M3 npupojsr ypanHeHusa
t

PrO+R4+urt n1.=0,
KOTOpOC ABIAETCA YPABHCHHGM CTCIOCHH 7, SCHO, 4T0 & HC MOMKeT OHITDL
gycsiom, HpespmanmmM 2 — 3. 1lyeTs ypasucuue
Au? Bu C
3 i
Wit

uMeeT KOpHM Wiau MHOsKuTenu (u— a) (u—P) (uw—¥); Torga Gymer

(—a) (@w—P) w—y) — = =0.

tk

I .
Iycrs u—a=--, @ 070 YPABHeIMC BLIPAMKAET UPHPOAY ONHOH acumi-
[

TOTHI; TOrja
I - I
T(\a—ﬁﬁ“t—u’)(a—\"% n

t

u mojiaradg, 4910 ! GECKOHCYNO, MONYYNM

(e—Pla—v)T _ K
tH tk

192. 9rto ypaBHCHHC IIMCET MECTO TOIja, KOLJIa KOpCiib @ HC paBeH
OCTAJILHEIM KODHAM P v y, m B 9ToM ciayuae Oymer

K
[= K o ou=k
©@—p) @—y) H=7
CTaJo0 6[)ITL, KOpOHb u= 0o pacr CJIO,I(yIOIH,yIO KI)HBOHHIIQﬁHyIO acmm’ro’ry:

K
Uu—Qo=-—m—-
(a—P) (@ —1v) tk

Urax, ecau Bce TpH KOPHA OKKYTCHA IIC PABHEIMIL MCHKAY C00010, TO
KHAMKABIH M3 mux pact momolHoro poga acumurory. Eemt sxe mapa wopus
OKaMKyTCA IIC PaBHBIMU MeAy co00I0, TO KamILIH H3 IIX gacT Hogo0HOro
poja acumurory. Ecim ke nBa KopHA ORaKYTCA DABHBIMH MCIKTY 00010,
HaOpuMep, ccau P=a@, T0 5TH gBC ACHMIITOTHL COJBIOTCA B OJUly, W TOTAA
Oymet
IPla—y) K
T
OTKyZa MOJy4acTCsH

I = —— 2u=k.

CitemosaTenbHo, HPUPORXY 5TOH ABONHON ACHMOTOTH BHPA3HT YypPaBHCHHE
K

o= K
e =Ty a
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A ecam Bce TP KOPHA OKaMKYTCA DPABHEIMH MCHKIYy 06010 H, cJemoBa-
TeJbHO, TPU ACHMITOTH COJIBIOTCA B OZHY, TO HPHPOXY NOCHENHCH BHIpa-
3UT ypaBHeHNe

K

(u—a)"':t—h.

193. Rorma Boicmuii wiren P ypapuemnss P+Q 4 R-+-S-+tn 1. 51.=0
cogep:uT B cebe UETHIPEe IIPOCTHIX ACHCTBUTCJIBHBIX MHOMKHTCA, TO CCIIH
BCce OHU He DPABHBH MeKTY cO00I0 NN €CJX OHM HOHAPHO PABHEI WIH CCJIH
TPM M3 HHX MeKJAY co00I0 paBHBI, TO MOKHO CYQHTh O NPHPONE BETBCH,
YXOAAIMUX B OCCKOHEYHOCTH, a TAIGKC 06 acHMITOTAX HA OCHOBAHHM CKa-
samgoro Buome. Tawxum o0pasoM, HY:MRIACTCA B PasbACHENNN JHWITh OJHIL
caydail, KOTga BCC KOPHI MexAy 00010 pannsl. Mrax, myers P = (ay — bx)* M,
rpe M — dpynrimA n— 4 umsMepeHuit. Kenm n dyHKIprax mynesoro mamepe-

1insA TOJOMKHUTH, KA U paHmpme, %=-a—, yTO0L  OHH NaBaJIN IOCTOsSIHHEIC
KOJINYCCTBAa, W BMECTC C TeM IHIOJ0UTh, U3MCHHUB OCH,

ax-+b ay—bzx

f= oty o, _ay—be
8 g

rae g:]/a2+b2, TO HONYYATCsI YPaBHCHHUA MC:KAY §{ W # JIA aCHMITOTH-

4ecKUX JUHMH. A 1MMemHo, BO-IEPBHX, ecjanm (§ me peaurcda #a ay — bx,

OyaeMm 1MeTh
13
ut fg— =0.

194. 3arem, ecnm @ Xora m jenmrtcea HA ay — bx, HO He JeauTcs Ha
(ay — bx)?, To momyumrca
At?u Bz

4
ut+
g g°
Horpa momo:xnM 3mech f= oo, OpAMHATA U MOKET OKA3aTHCA KOHEUHON
it 6eCKOHEYHOH; ¢TaJIo0 GLITH, HOIYYAIOTCSA ABE ACUMIITOTH : NPAMOJIUHCHHA,

B . At o
u-t A= 0, wu wupuponmuHelnaa u3-t o = 0. Yro racaerca mpsMoaHeiinoit
ACHMOTOTHL, TO A/isA 0oJjiee BHEMATCJHLHOTO €€ U3YUYCHUA HAFICHKUT B3HTH

caepgyomuii Gammaimuit wsjeH, KOTOPHIH IyCcTh GyHOTT, M TOrga MBI
t

DOy YuM
B gK "’
u+ zA T ame = 0;
5TO — ypABHEHHNE KPUBOH, Yy KOTOPOM dacTh, COOTBETCTBYIOMag abcuucce
[ = co, cIuBaeTcA ¢ HMCKOMOM KpHEBOH.

195. Iycrs rtemeps @ penutca Ha (ay — bx)?, no me ua (ay — bx)3; cie-
RxyeT mocMmorperh, meantes R ma ay —bx mau xe Her. B mepsom ciydac
HOJTYYACTCS

2 ¢
wt S B S o,
a BO BTOPOM —
Atu?
‘8

B2 | Ct
ut -+ ?+F=O.
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Ileppait cayuail gaer nBa ypapHenusi B 3aBUCHMOCTH OT TOTo, Oymer Ju
1/ KOHEUHHIM Wiy OeCKOHeUHHM M, CTal0 OHTh, HPHBOIUT K XBYM CIERYIO-
W3M yDABHEHUAM:

2 Bu , C _ 2 At _
u+gA+g2A_O nu u4+-—=

W3 mux meppoc, eciu 00a ero KOpHSA [CHCTBUTENBHEI W HEe PABHB MEKIy
c00010, FaeT gBe NMAPAJJICABLHEIE OPAMEIE; CCJIM K€ ero KOPHU MHHMEI, TO
0HO He naeT HUKAKO{ BeTBH, KOTOpasd yxoguaa OH B 0eCKOHCUHOCTE.

At
A ypasuenne uz—{—?:() gaer, KOHeYHOo, mapabondecKylo acHMITOTY.

Bropoe ypasrenuc

Atu? | Dt?
20

e T

ut -
: ct B2, \
(Taﬁ I{an-g;licqesaxome MAJIO M0 CPABHCHUIO C ol CCJIM HOJIOKHUTH [ = © |
cogepykuT B cebe aBa ypasHeHma pupa 4%+ af =0, u ciegosarTensio, moay-
yaeM [Be acuMuToTHucckme napabosani, Korga A% Gospime, ueM 4B; oHu
CAMBAIOTCA B OZHY, Korga A2=4B, u cranmoBATCsS MHHMEIME, Korpa A?
Membine, ¥eM 4B5; B mociegHeM ciydac HKpuBas JWHHS HC MMCCT HIKAKON
BETBI, KOTOpad yxogmia O B GeCKOHEUHOCTD.

196. Ilycrs Temeps @ pmenutea ma (ay — bz)3. Torma B 3apmcuMoCTH
or Toro, measarca R um § Ha ay—bx uwnum He peadrcs, MOMydaTca ciaenymo-
e ypaBHeHUs:

+ S 2+ +—§,—=0
u“+~g“~+—“2—+£§—=0

Au3 But
ut+ T +

Aud Bt2
+_+?=O.

Ilcpsoe m3 »TnX ypabHeHH} ABIAercd YpaBHCHHCM JJIsI YCTHIPeX Hapad-
JCJBHHX [APYT APYry IPAMBX JUHAH, CCIH, KOHCYHO, BCC KOPHU OKAKYTCH
DeHCTOHTeIBHLIMU 1 IIC PABHEIMM MeKAy cofoo. PaBHbic KC KODHEU c/au-
BAIOT JiBe HIH GOJBHICC YUCJO ITUX JUHHUIT B OFHY, 8 MHEMBIC KOPHH COBCP-
IICHIO YHAUTOMKAIOT J(BC TAKMC JAMHMM UJH jKe Bce. Bo BTOpoM ypaBiueHuw
opyu t==co OpAMHATA 4 HE MoKeT He OHTH OecroHedHo OodpmioN m, crano

Ct

ObrTH, monyuaerca ut 4?=O— ACHMOTOTHYCCKAA  KPUBAA  YeTBCPTOIo
mopsigra. 3 TpeTbCro ypaBHeHUA MOKET NOJIYYHTHCS KOIEUYHOC B3HAYEHHC

C
u—l——§=0; CBepX TOTO, OHO, KOHEYHO, UMECT B KAYCCTBC ACHMITOTH u° -
. Bt
~1—g——-0 T. €. ANHOI0 TpeThero HopaAnxa. Hakomenw, gerseproe ypasHeHue,

4

MOCKONLKY 4 OCCKOLEYHO, KOrja ! = oo, ICPeXOmUT B U —l—?=0, a 910
yPaBHCHEE HEBO3MOKHO, eciau B — HOJOMKUTeTIbHOe KOJIWYeCTBO; ccni ke B
OTPHI[ATENBHO, TO OHO ONPeNeJsCT ABC IPOTHBOIONOMKHO HANPABIEHHHC OT
BepIIMHEl 1apalolll, KOTOPEE CJHBAIOTCA ¢ KpuBOll mpH NPOOJIKEHHN
Ha 0ECKOHEYHOCTh,
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197. Tarxum oGpasoM, H3 CKA3aHHOrO yiKe BHAHO, N0 KaKOMY IyTH Cle-
AyeT MaTH fajgbine, Korma Beicminil wiedn P cogepskuTr B cefe Goablmee YICIO
OPOCTHX PaBHHIX Me:rgy coboio MHOKureneil. M6o 4ro RacaeTcAd HepAaBHBIX
MHOJRUTeJIEH, TO MX MOMHO PacCMOTPeTh KAaKIH B OTHeILHOCTH U ONpEegelIiTh
IPAMOJIMHENHEE aCHMOTOTH, KOTOpLIe OHU co3falnT. Ecau ke mgsa MHOMKH-
TN OKAKYTCA PAaBHBIME Me:Kxy co00i0, TO cBOHCTBA KPIBOH MOKHO OIpe-
JCHAUTHL € IOMOTIIBIO TOrO, 4TO Obio H3xomeno B § 178 u ciemyomux. Anaio-
rHIHBIM ofpasoM IS clyuad TpeX pPaBHBIX MHORUTeNeH BOHpoc pellaercd
teM, 910 gauo B § 185 u cnegyromux. Todno Tak ske cilyuail, Korja TeTLIpe MHO-
JRUTENA Me;KIY co0oil paBmbl, M paszobpanum TakuM o0pasoM, YTO BMCCTE
¢ TeM MOJKHO Pas3o0paTh U CIyuail H0NIIEro KOJIMIECTBA PABHHEX MHOKRITe/Teil.
Mesxay mpodmM, OTCIOZA MOJKHO yCMOTPETh, CKOMb MHOT0oOOpasHBEIMII H pas-
H0OOPA3HEIMH MOTYT OBITh KPHBHIE JIMHUH B OTHOMEHIN Berself, yXogAmmx
B OECKOHEYHOCTE; a MHI ellle He KOCHYJINCH 37eCh TOF0 pasHooOpasHd, KOTOpoe
MOJKeT OKa3aThCA MM HPHUCYIUM B KOHEYHOM IPOCTPAHCTBE.

a= 249N -



TJTABA VIII
0b ACHMIITOTAX

198. B upeppigymeit riase MII BuUmelH, YTO CYHIECTBYET MHOZKECTBO
pPA3THYHEIX BUAOB acHMHITOT. [lelCTBUTENBbHO, HOMUMO IpAMOIl JAHHYU, ME
HAILIN ele MHOTO KPHMBEIX aCHMOTOTUYECKUX JHHMII, KOTOPHE BEIPa:KalOTCA
ypasHenueMm ut=Ctv. [la n cama npAMas IPUBOJUT HAC K JPYTUM KPUBOIIHEkH-
HEIM acHMITOTaM, ¢ KOTOPHMH KpHUBAasd JHHAA CXOAHTCA B Gonblmeil Mepe, 1em
¢ npsmMoii snaured. Bo Beex ke caydadX, Korga HpsMad JHHUA OKa3LIBAeTCS
ACHMOTOTOR KaKOW-HUOYQh KPHBOil, MOMKHO yKa3aTh KPUBYIO JIHHHIO, A KOTO-
poii Ta ;xe caMasg IpAMaA ABJAAETCA ACHMITOTON 1 KoTopas Oyjer TakyKe acuMII-
TOTOI paccMarpuBaemoit KpuBoii. Ilomo6noro poga KpHBOMMHEIHAA aCHMITOTA
Fopasjo TOUHee BHPasKAeT XapaKTep TOHl KPHBOI JHMHIOHM, ACHMITOTOH KOTOPOH
OHA SBJIAETCH, TAaK KaK OHA yKasbhlBaeT OJHOBPEMeHHO YUCI0 BeTBeil, KOTophie
CXOmATCA C OpAMOM ANHuMeN, a TaKHae CTOPOHY, ¢ KOTOpoil oHHI mpubIisKRaoTCs
K OpAMO# JMuHMM, T. €. NPHOMIIKATCA M OHU CBepXy WIH CHH3Y, COpaBa
WM cJIeBa.

199. Yrasamnoe Bellle (eCKOHEIHOE Pa3HOOGPa3He aCUMITOT yi00Hee BCero
HPUBECTH B MOPATOK, ecill HOHTH TeM jie NyTeM, KOTOPHI NPUBEI HAC R X
OTKpHTHIO. JleficrBHTENbHO, HEPaBHLIE MHOMKIITeNN NePBOr0 BLICHIEFO WieHa
FAIOT ACHMOTOTLE OJHOIO BIJR, HBA PABHLIX MHO;KHTENS JIal0T aCHMIOTOTEH Jpy-
FOT0 BHJA, TPH PABHEIX MHOKUTEINs TAIOT CHOBA MHHIE aCHUMIITOTLL, TOUHO TaK
JKe 9YeTsIpe PaBHLIE MHOKHTCAA W Tak majee. Urtar, mycTs HaM HPeiiiomkeHo
YpaBHCHME KAaKOro-Inbo A-ro HOPAMKA MCIKTY KOOPAUHATAMH £ M J, KOTOpOe
HMEeT BUJ

P+Q+R+S +urg.=0,

rae P sBisiercsa BRICHINMM WIEHOM, COTep;KalyuM B cefe Bce WIEHH 7 H3Me-
penmit, () —BTOPEIM YJICHOM, COjep:KamuM wiellsl n— 1 wsmcpennit; anmamo-
rouno 9roMy S — rpeThEM WieHOM, S — UCTBEPTEIM JCHOM K TAaK Aajce.

200.ITycTs Tenmepsb ay — bz — npocToit MEOKITEID P, IPHYeM IPYroT o H0x00-
HOTO eMy HC uMeercs, v monmomnM P = (ay —bz) M; torna M Gyner omuo-
popHoil ¢pyHruMed n —1 msmepenuit, woTopas He gesurcs Ha ay— bzx. Ilycrs
(puc. 35) AZ mnpepcramaser cobow Och, HA KoTOpoil aGemmcca AP =z
n oppunata PM =y. Jlns Toro 4TOGEI Kopode NpPeACTABITL MHOMKHTEIH
ay —bx, mpuMeM B KavecTBe OCH Jpyryo mnpsmywo ammio AX, woTopas
nepeceraeT mepByI0 Och B Hadane abemuce A m obpasyer ¢ meit yrom XAZ,
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b b a
TAHTeHC KOTOPOTO = — 11, 3HAUHT, CHHYC = ———=: H KOCHHYC = —r=o—u—
P a ’ ’ y V @15 y Ve pe
Ha sroit ocu BozbMeM afenucey AQ =t

n opnunary QM =u. Torpa, ecam mpo-
pectH Pg n Pf mapamienpE0 HOBHIM KO-
OpAUHATAM, nonyan
P - A =—aI: N
£= Qf z_l_bz g Vaz+b2
M T, == y
f ]/ a2—l—b2 ]’ Qg az+b2
W, 3HAYAT,
by
t=Ag- Y M-
g+ Va2 1b? /
Puc. 35. __ey—bx
Q=

Taxum oGpazoM, opguHATA 4 ByIeT TeICph MHOMKITEIeM Bhicmrero wiaciaP [*],

201. OGpaTtHo, M3 HPHBECHHHX BHINEe COOTHONIEHUH HOTydaeM
au-+bt _ at—bu

“Vere U T Vers

eCNTH 9TH 3HAYCHWA IOfCTaBuTh B ypasmenne P+ Q-+R-+ n rt. 1.=0,
TO IOJYYIUTCA yPABICHUC NJIA TOH Ke KpuBOH JIuHHE Meswpgy ! M 4, OTHe-
cepnoe K ocn AX. Ho miaa Toro urtoOn H36eKaTh CAMIIKOM GOJBIIOTO KOJTH-
YecrBa KOd(OUIMCHTOB, MOACTABAM BMecTo HuX o, f, v, 0 m 1. o [*].
Iocme Bcex MOFCTAHOBOK OTACIABHBIE GYKBEI HOJIYyYAT CAERYIOIIUAe 3HAYCHHA:

M =at®' - at"*u -+ ot fut 4w oT.om.,

Q=pt"+pt" 2w Pt T n,

R=y"? 4 yi"u4yt""u?4+u 1. 1.,

Se=0" 1 8t" '+ 61" u2+u 1. I,

T=¢et"*+ei™%u-et™u2+u 1. 1.

1 Tak gaJce.

Ho vax maw mora maxomaeHus AacHMOTOTH CjefyeT NPUHATH adbcuucey !
OCCKOHEYIION, TO B KayKOM M3 HNPVUBCACHHEX BHPAReHMIl BCC YJIEHEl HCYe-
3a10T 10 cpaBHEHu10 ¢ HepBuIM. [looroMy ecanm rpe-HuOyzp HMMeeTcd mep-
BEIIl WIeH, TO BCCMH OCTAJIBHBIMH MO;KHO HpeHeGpedh; eclu e HCPBBL
YJCH OTCYTCTBYyeT, HAXO B3ATH BTOpOil, a cClIM HeT HHU IepBOrO, HU BTO-
poro, clcayeT. HRUHHATL ¢ TPETHETO.

202. Tax war d¢yaruuna M He geantcesa HA 4, TO ee NepPBHIH TocH
He Momer orcyTcrsoBaTh. Ciaeposarenbio, OymeT at™” lu—{—ﬁt" 1—-0, oTKyna
JUIA @ TIOJIy9aeTCcA HKoledHoe 3HAUYEHHe, KOTOpoe IyCTh =C. Jro 3HAYHT,
470 npsaMas, napassesnabHad oci AX u orcToAmas oT Hee Ha PACCTOAHNUC,
bymer acummroroif. Temepn, A Toro wrofE HailTH KpHUBOJIUHEHHYIO
acHMIITOTy, KoTopas B GoJipIIcii Mepe IOXXOEUT K TOH jKe KPHMBOH, IomCTa-
BIUM BCIOXY, KpOMe IEPBOr0 WICHA, U=¢, H TOrJa HOJYIHUTCA CIAEqyIOmee
ypaBHeHHUE:

at"u 4 Bt T (o - Pt y) T3 (et P2 ye 8+ moT. omo=0,
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WM, TaR Kak au+ Pp=u—c?t), GyneM umers
(w—oc)t" Tt (ac® + Pe+v) + 277 (acd + P2 4-ye+8)+ m 1. m =0.

Ecau propoitl ujieH He 0OTCYTCTBYeT, MOKHO HpeHeGpedh BCCMU CIEXYIOMUIMHA,
n TOTAa

A
wu—c)+=0;
€CIIM ;KC BTOPOH WieH OTCYTCTBYeT, OepeM TPeTHH U IoJydaeM
A
(u_c)+ —t“2"=O-

A ecnu mer m Tperhcro uieHa, 1o Gyger
A
(U—C)‘FF:O’

H TaK janxee. Ecam oTcyTCTBYIOT BCe UIGHBI, 33 HCKAMYCHMEM IIOCierq-
HEr0 HOCTOSTHHOrO, TO Oyger

(=) + 5 = 0.

Haxouen, ecianm ue 6yjeT HH OFHOTO UJjCHA, TO BCe YypaBHenme Oygmer
IoeNUTHCA HA U —c, W, ¢rTajo OHTh, TOrjga mpsMas nuHus U—c=0 oxa-
JKETCA YaCThI0 KPUBOH.

203. Ecnn momouTh 8 —c=32, T. €, ecid 6paTh abCclUCCHI HA CaMOM
OpAMOJINHEAHOR acHMITOTE, TO BCe KPHUBOJTHHEHIIBIC ACHMITOTH, KOTODEE

Cle
c
F £
a P
p 3 Q P
v -
S R
Y X
. A
0 S D R
Pre. 36. Puec. 37.

IACT OT/CABHEIA MHOMUTENb BLICIHEro YicHA, OyAyT 3aKI0UYATHCA B 00IUCM
ypaBHCIIAN =£’, riae k obozHadaeT HCKOTOPOC IENOC INCI0, MEHDBINCe
ll

geMm mowasartellb 7. IlocMoTpEM Temepp, Kaxol BHI HMEOT 9TU KPUBOJINA-
HefHEIC ACHMIOTOTH, CCIHM THPERIOJNOKITE, 4T0 afcmmeca [ DecKoHedHa.
Urax, mycrs (puc. 36) XY Oyger mpamosumuciimoit acummroroif, koropas
B3gTa B KagvecTne ocw, 0 A — mavaso woopauuat. Kemm mposectnn mpamyio
munne  CD, To momyaurcsa deTsipe 06JacTH, KOTOPHE MHE  0603HaYHM

1) Fcam omyeTurh MuomuTels o. [A. HIT.
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i c
OyxsBamu P, @, R u S. llycts Teneps, Bo-IepBHX, 2= — 3 €CIH B3ATH ¢ OTPU-

LATCIBHEIM, TO U 2 6YyHeT OTPHHATENBHELIM, II0ITOMY KpHBAA MMeeT B IpPO-
TuBoICKAIEX obmactax P u § gpe Betsu EX u FY, cxomsumuecs c ups-
moii XY. To ke camoe mpoucxomuT, eciu kK GymcT MIOOBM HeYeTHHIM HUC-

som. Ho ecott k=2, 10 ccTb 2= Sz » TO TAK KaK Z BCCIZIa OCTAETCA [OJIOKI-

TeJIbHEIM, IIC33BHCIMO OT TOro, OyXeT ! MONOMUTENBHHIM MM OTPHLATCIIb-
HBIM, Kpupas Oymer coctoarhk (puc. 37) us asyx werseitr KX u FY, woro-
pere 6yayr cxomuthea B obnactax P m @ ® mpsamoii XY. Bee cpopurcs
K TOMY :Ke, Korga % ABuscTcA JIO0EIM YeTUHM GICIOM, ¢ TCM JIMIIL OTIH-
uieM, 470 COMMmKeHMe IPOUCXOTUT TeM GICTpee, YeM (Omblie MOKa3aTeds k.

204. Mlycte BErcmmit 9ieH P copepsur B ceGe mpa PAaBHBIX MHOJKH -
Teas ay— bx; rTorja, oTHECH, KAaK U paHbIle, ypaBHeHHS K APYIOH ocH,
MBL TOJTY UM

P = at™ 2R o™ Pt w o, o,
Q=B LBt - Bt - BB L w T. g,
R’—:Yln—2 _i__,Ytn—:gu A+ Yln—4u2+ytn~5u3+ T oI,
S=0t" - 0t" 4 0™ P - 61" %S 4w 1. g

’ g Tax galiee.

Orciona, B 3aBHCHMOCTH OT TOro, OyeT M HAJUNO HEPBLIE wiem BRI DaKe-
st gaa @, Wam ke cro He Oyjer, IOJY4aTCs KBA YPABHCHIIA:

I at" w24 Bt"1=0, T0 ccTh ou®+ Pt =0.

I at™ 24 pt" 2 yi"2=0, 170 ecrp au?-+ pu+y=0.

CreporaTeslbHO, B TOM clydJac, KOIJa MMECT MeCTO [CPBOe yPALIICHUC
au?--pt =0, acnmurora cranosurca napadomoit (puc. 38), ¢ ofenmu BeTBAML
KOTOPOH B¢ BeTBA KPHBOH CANBAIOTCA HA

¢ 6eckoncunocty. Cramo  OHTh, Kprmsag OymeT
£ uMeTs B ofenx ofjactax P u R Berou, Ko-
TOPHC B KONIC KOHIOB COBOANAT C mapado-

a g moit EAF.
205. Ecim »)e npuxoguM Ko BTOPOMY ypab-
2 nernmo au®+ Bu+vy =0, caenyer mocmorpers,
IIMCCT  OHO [iBA JICHCTBHTENLUEX KODHA HI
S R Her. B mocuexnem caywae 710 ypasmemme me

YHA3HIBACT HA CyYICCTBOBAHMC KAKUX OBl TO

HU OBLIO BeTRell, yXOOAMUX B GCCKOHCWIOCTE.

D r A ccinr ceTh Ba FEHCTBUTCNIPHEIX W HCpan-

HOIX KOPHS. O Ul u=c¢, a ppyroit u=d,

Prc. 38. TO KPHBas JUHHS HMCET HBC MAPAIIICHALILIC

Apyr Apyry mpsaMonmicitiiere acumnroror. He-

clleAyeM, Kak If pamblic, cBolicTha Kampoli u3 »tux munmit. Koneuno,
HOCKOILRY

au? - Pu--y=(u—c) (u—d,

MBl IIONOMIIM HOBCIOLY U =¢, 3a HCKIIOUCHUEM MHOMKHUTeNS 4 — ¢ TOrja
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HOTY YA TCA
(c—d) t" 2 (u—c) + t"3 (acd® + PBe?4-ye + 6) + 1774 (act - e +
+ye?--0c+e)+u . g=0.

Cramno 6HTB, CCIAM TOJABKO HE McUYe3aeT BTOPOIl wWiIc'i, BCe HOCIAeLYyIOmue
QIeHH OpPH [ = 00 HCUYC3HYT U HOJYUATCH ACHMIOTOTA

A
(Ll —_ C) '—l— e = O,
eclin C ucuesaeT BTOpOﬁ WIieH, TO DOJNYUYHUTCH
\ A
(w—c)+-7=0

u rar pgamee. Icam Bce WieHB, KPOMe WOCIIe[HET0 IOCTOSIHHOTO, OKa-
myrca =0, OygeMm uMeTh

(u—C)Jr;;LA_—2=O;

¢urypol BceX STHX KPHUBHEIX JIMHHI, €CIH ! = co, MBl y/Ke ONMCAJN BHIlile.

206. A ccuam oba wopua ypapmemmAa oau’--Pu-+vy=0 oxaxyrcsa pan-
geMu, T. ©. ecim Oymer auw?-tPu--y=(u—c)?, TO, HOCKOIBKY U=c,
TMOACTABIACM JTO 3HAUECHHE B OCTANBHEIEC UWICHB M NOJydaeM, CJACHYIOLLce
ypaBpHenmne:

("7 (1 —)? -+ 77 (e P+ ye o+ 8) 4 177 (act + Bed 4 ye? - O ) -+

+u 1. g =0.

Orciofta, B COOTBETCTBHH € TCM, WMCeTCA JIM BTOPOIl Wilem, HJM, MPH ero
OTCYTCTBUM, TpCTHIl WJOIN, WMJAH, HIPU OTCYTCTBAM BTOPOrO H TPETLETo,
qeTBEPTHH W T. H., BHTERAOT CICIYIONME YPABUCHIA A ACHMIOTOT:

(u—024 4 =0,
(u—e)+ 4 =0,

A
(u - 6)2 _l— }‘3‘ = Oy
BIIJIOTL JO

A
2 —
(u—c) +tn_2—0,
eC/IM OTCYTCTBYIOT BCC WJCHBI, KPOMC MHOCJHCANCro NOcTOstHHOro. Homneuwo,
eCM M MOCHeNHUIl WICH ucYesaeT, T0 moayunres (U—c)2=0 u, smaunr,
caMa MmpAMAs JIUNHA OKAKETCA YaCTBI0O KPHBOH JUHNM 1, CACTOBATCHRHO,
nocaenHsan OymeT cocTaBHofl Janmmeil.

207. Xora m cosjaercs BUCYATIenme, OYATO ME nepebpann 3pccr Bce
cydan, ROTOPLIC BHIBIRAIOTCA TATMYIEM [ABYX DPaBHEIX MHOMHTCICH, TeM
He MOIICC IOCJC/IHCC YPABICHHC MOMCT NPHHATH eme T WHHC (GOpME,
B PC3ysibTaTe 4ero II0J1ydarca Opyrue acumuTorTsl. Ilociepmee mMeeT MeeTo
KOI'JIa MEOKHTeNb cTemeim (7% leamtes Ha u— c: uGo TOTZIA, KAK U B nop:
BOM wWieile, OCTABUM U ~—C¢ W IPHOABUM OamEaimuai TICH, KOTOPBIM wper
ToTyac ke Besem 3a M. ITpH sToM  BosmuKatoT VPABHCHHSA CHEIYIONCTO
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BHAA:
(w—cpp AE=I L B,
(w—cp+ A= L B g
o
(—ept 409 B o,

Ecan e BTOpOH 4ieH COBepPIUICHHO OTCYTCTBYeT WIH »Ke eCiH OH JFCINTCHA
Ha (¢ —c)%, TO HAZO PACCMOTPCThL TPETHHl uWien M, ¢COW OH MCHUTCA Ha
1—c¢, OCTABUTh B HEM U —C U CBEPX TOr0 IIPHCOEIMHNTHL K HEMY OJimKaii-
muil cixepyromui 3a HUM wicH. B 9roM ciayuae moxyuarca CJAERYIOINCTO
pojia ypapHeHHS:

(u—c)2+A(L:—2—C)—|——tl—:—:O,
(u__c)ur_ﬁ(“lz__c). _3_:0
0
(e A9 T

A ecnm M TpPeTHH YIEeH OTCYTCTRYCT, a uUeTBCPTHIT peaurcs na u —c, anbo
€CIM M WeTBCPTHIH WICH OTCYTCTBYCT, a IMATHIH JIeAUTCA, M TaR Jajec
10 I71A KPHBOJMHCHHON acHMOTOTHI HOJYYACTCA CHCHYIONCro poxa ypas-
HeHse: :

A(u—c) B

Lo,

w—c)+—F—+4

B KOTOPOM MOKAa3aTeJab p BCCrAa MCHBIIE, YCM ¢, W ¢ MCHBUIC, YCM I — 1.

208. TlpenmonoskuM, 970 i — ¢ =2. Torjga BCe IPUBCICHEEIC BLIIIC YPaB-
HCHHUS COCPIKATCH B CJICHYIOHIEM BHIPasKemu:

oAz B _
Z'——t—p——j‘t—q——o.

JIas Toro 4TOGH CrO MCCICHOBATL, CICAYET PACCMOTPeTHh TPH CJIyuYas,
B 3aBHCHMOCTH OT TOTO, OydeT im ¢ Oosbime, 9eM 2p, paBHo 2p HIM 3Ke
MeHBIIC, YcM 2P.

B meppoM caydac, Korja ¢ Gonbmic, WeM 2p, B 1EM COJCPIKATCA [1na
ypasHcnus:
B
e

A
z—-WzO n Az— =0,

TAK KAk 00a OHM TpH ¢=co ygosreTBopmioTca. V6o eciam monoKuTH
A ) . ,
2=, T0 ICPBOC H3 OTHX YPADHEHNH IepexojuT b
A2 A* B s ., B
T WHB A2 — Ao =0,
KOTOpOe B CLLTy TOrO, 9T0 ¢ Goipmie, ueM 2p, BCPHO, Ho p OyneT aemnsuie,

n—2
yeMm

L



0B ACHMIITOTAX 113

A ecnm z= TO HOJTYYUTCH

B
Aw@p?
B? B B B?
AEn T w T MR mep

9T0 BEPHO, TAK KaK HepPBHIl 4ieH ucYe3aeT, eCiu IHOJOMUTH = co. Cuepo-
BaTEILHO, B 9TOM CJIydYae, NOMHMO TOM jKe NpPAMOIMHEHHOW acHMUTOTH,
UMCIOTCA [Be KPNUBOJMHEHHBEe RCHMITOTH H, CTA0 GBITh, HeTHIPe YXOXAMMAE
B 6ECKOHETHOCTH BETBH.

Bropoit cnyuaiil, xorma ¢ = 2p, paer ypaBHGHHe

Az B
T e Tep T

z2 0

’

KoTopoe JubO ABIAeTCA MHAMEM, Korga A? MeHsme, 4eM 4B, U B 3ToM
c/lydae He CYIICCTBYET HUKAKOH acuMOTOTH, AMO0 [aeT nBe IMOm00HEIE

C
ACHMIITOTHL 2 = worga A2 Gompme, wem 4B,

P
B Tperpem caydae, xorna g Mememe, 4eM 2p, cpegHUil 4iIeH yPaBHeHUS
BCETa MCUe3aeT, eCHU MOJOKATL [ = co; CjIe[0BaTeJbHO, HONydaeTcd ypaB-

B .
nenue 2%+ —o-= 0 gas it acumnTors, MOPME IpeIMCCTBYIONMX aCHMITOT
MH yjKe YKasajd;, MO3TOMY MEl MCCIefyeM Temepb Te ACUMIOTOTH, KOTOPHIE
COXepmaTesa B ypaBHEHHN

<

2 __
Z——tk.

209. Takmm 06pasom, ccaM B3ATH OCH HA IPAMOIMHEHHOH aCHMIITOTE
u=c 1 06031"a4NTh OPAUHATY U —c Yepe3 z, TO BCe yKA3aHHHE BHIIe KpPH-
BOJINHEHHEE aCHMOTOTH OYAYT COMEPIKATHCA c

2 C k o6 £
B ypasHeHun z°=—p, rie & obosHavaer Le-

J0e 4ucJ0, MeHbInee ueM 7 — 1. A BeTBH BTHX
KDHUBHX, YXOJAMHe B GECKOMCYHOCTH, T. e. a

. p
KOTHA [ojaraeM t= co, MOMKHO HAafiTH CHe-
xylomum obpasom. Ecmm k=1, 70 ecTh
C
%=, TO TAK KaK [ He MOKeT GHTL OTpU- X

uareJbpHmM, Kpupasg (puc. 39) OyumeT umeTs
ase et KX u FX, yxopaimime B Gecko-
HEUHOCTh B o6nactax P m R. Iro me Gynmer S R
AMCTH MeCTo, ecid k GymeT m0GHM HedeT-
HeM  uncnoM. Ecnm  xe k Gyger 4eTHHM

9MCIIOM, HANpAMED, eclH OHO GymeT paBHO F
C
2, T. e. eciu Oymger z%= 2 TO Hazo Gymer D
IpeRAe Bcero ONPeNeNInTh, ABIAcTcA nH C Pue. 39.

OTPUIATENIbHBIM WX 3Ke IOJOMKUTeTHHBM

KonmuecTBoM. B mepsom ciyuae ypasHenne me Mo:keT OHITH HelcTBATENbHEIM
H, - CJIelOBATC/IBHO, KPNBAA He OymeT HMeTh MHMKAKON BeTBH, KOTOPAA YXOMXH-
na Op B OeckOHeyHOCTSh. Bo Bropom ciyuae wpusas (puc. 40) Gymer mmeTs

8 I Odtnep, T. 1T
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YeThIpe BETEHM, yXOAAIde B OCCKOHEYHOCTb U CJAMBAIONIMCCH ¢ aCHMHTOTORH
XY, a nmenno sersn £X, FX, GY u HY, Bo Bcex wucrnipex obmactax P,

R, Q u S.

c
6 3
Q P
y A X
$ R
H F
¥/
Puc. 40.

210. Iomyctum, d4to BHCmHH wieH ypapHcHHA P nMeeT TPH pPaBHBIX
muosnTens. llpnusegeM ypapmenme K koopjpumimaTam f T u TaKHM 00pasoM,
~
9T00BL @ OBIIO HTUM TPEXKPATHBIM MHOKATeleM P; rtorma Gyner

= al™ s at™ %t +u t. 1.,

Q =Pt 4 P 2 4 Pt 3w 4 B uB 4 B St u 1. 1,

R o= yt" ™ - 1" 30 L i 2 oyt u -yt L . 1L,

§=0t""8 4 81" tu + 81" Bu + 81" Cud 4 61"t um 1. 4.
I TaK Jgajee.

Orciopa B cooTsercTBUEM ¢ pasmmwHOil CTPyKTYpoi Wnemos Q m R mory-
YAIOTCA CIAC[YIOMUE yPaBHEHNA:
I at™ 33+ gi"1=0.
II. at™3ud 4+ 1" 2 4 yi"2=0.
III. at™ 3ud 1 Be 3u2 - y(™ 2 =0,
IV, at™3ud 4 Bt Bu? +yi™8 481" 3 =0,

211. Tepuoc ypasHenue mepexogut B au®-+ Pi2=0 u, CICIOBATCHBHO,
9Ta aCHMOTOTA ABIAETCA JIMHUEHR TpeThero mopsaka (puc. 41), durypa
¢ KOTOPOil Takoba, KaK HOKaza-
HO, ecJir aGCuiICCH £ OTCUUTBI-
3 Ia BaTh na ock XY ot Toukn A,;
odycnujuo, sra Kpupasd Oymer
p uMerh B obmactax P u @ npe
et E u F, yxonsmuc B Ge-

CKOICYHOCTb.
4 A Bropoe ypapHCHWE CBO-
aurea ¥ au® + Ptu 4yt = 0. Us
9TOr0 YPAaBHEHNA, €CJIH IO0JIO-
D MUTb = 00, HJIA ¥ MOKHO II0-
Puc. 41. NYYHTH ABA SHAYCHHS OJHO
KOICHIoe, Apyroc Geckomeuy-
{10, M B COOTBCTCTBHY € 9THM OO0 DACHARACTCH HA CJACIYIOMHE JiBa ypas-
merna: Pu+y=0 u ou?+ pt=0. Ilocaemmec mpencrapisict cofolo ypan-
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Henne a4 1mapalosibl, KaK MBl BUfelH PaHbIOe, M I0ITOMY Kpubaa Oyger
AMeTh OBC BETBH, IPOCTHPAOIMecA B OGCCKOHCUHOCTL M NPHOIMKANIHECS
r mapaboie. Ilepsoe ;xe ypaBaeHune maer u—c=0, 4Yro mpexCTaBIACT CO-
Gol0 ypaBHEHWe A IPAMOJIMHCHAHON aCUMHOTOTE, HPUPOTY KOTOPOH MOKHO
OHpenennTh, €CIH IOBCIOLY, 3a HCKIIUCHHCM jumb Pu-4y=u—c, Hamm-
caTh ¢ BMecTo u. TaxkuM 00pasoMm, IOJAYIHTCA

"2 (w—c) +1"73 (acd + Pe? +ye + ) +
41" (act + Bed 4 ye?+dc+e)+u 1. 7. =0,

A
OTKYA, KaK ¥ paHbime, ciegyer, 410 Oyger aubo (u—-c) Jr-t—-—:O, b0
A_y : )
(u——c)—i—?: u 7. 1. HoHewHo, mocie[HIM ypaBHeHIEM, KOTOPOC MOMKET

4 _o. ¢
OpH 3TOM HOJNYYUTHCS, ABIAETCA (u——c)—l—m-— . CnemoBaTesbHO, B 3TOM

cIydae KpuBad OyzeT MMCTb NBC ACHMITOTEL, OJHY MNPAMOJINHCHHYIO — yHa-
3aHHOI'0 37CChL Xapaxrepa H APYryio HapaboaMducCKyo.

212. Tperve ypasucume ou’4-fu-t+yt=0, ccuu monomurh ¢= oo, Nt
MOMKCT IHMCTH MECTa, €CIM TOJBKO u He Oyfaer papHO oo, CJOmOBATENHHO,
wrcH Pu? mcuesaeT HO CPABHEHMIO € qu®, W TOrja NOJYYacTCH ypaBHerHe
TpeThero mopanka au’--yt =0 1aa acMMOTOTLI, KOTODasg NMeer BHJ, yKa-
3aHHHHU ma puc. 42, u xoropas obmajaer gByms versauu AK uw AF, yxo-
IAIUME B OCCKOHCYIOCTL B HPOTHBONOJOKHHIX obmactax £ m S.

A werseproe yparsenue ou®-+ fu?+4 yu--6=90 pacr aubo omuy, nmbo
TpU TapalcsbHEC ADPYP APYTY HPAMOIMICHHEIC ACHMITOTHI, CCJIU TOIBKO
ABe M3 HUX, UJM JKC BCe OHU, He DPABHH MCKODY coboi. Jlaa toro uTobI
y30aTh UX HPUPOAY, NIYCTh, BO-IEPBHIX, U =¢ INPCACTABIACT COGO OIUH
KOPOHL yPABHCHUA, He UMCIOMUE cefe OgHHAKOLOTO, il HYCTb

aud - pu4-vu + d=(u —c) (ju? + gu 4+ k).

1lomosum noBCOAY U =¢, 3& HCKIKNYeHUeM YyKa3aIHOr0 MHOMUTeNnA u — c,
TOrjga HOJIYYHTCA CJacayioinee ypaBlncHue:

"B uw—c) + A B L Civ w1 1. =0.

OTcloga HAXOOMM ACHMOTOTY BHAA % —C = rge k — uBcio, MeHbIee 9eM

n-—2.

e

213. Korpa ppsa wopua ypapmenus au® - fu? 4 yu + 6 =0 panaE MexRTy
¢06010, TaK UTO, MPHBCTCHIIOC BHINE BE paskenue npunimaer suj (u — ¢)? (fu--g),
TO, TOJIOHAB U =c, CCIN TOJIKO B KaKOM-Ju0O0 YICHC He OKAKETCS MHO-
RATEIA U — ¢, HPHjieM K TAaKOF0 POJa ypaBHCHHIO:

A(u—c) B
(u—c)* %"’T—Ft—q:O,

rue ¢ GymeT Membuic, gYem n— 2, H p MCHBIIE, UCM ¢, @ 3TOT CJaydail ME
yike pasoOpasu pampme. Taxkum cOpasom, ocTaercst JIMIMb TOT CJayJai,
rorga ypastemme au®-- fu? 4+ yu + 6 =0 umeeT TP paBHLIX KODHA, CKaMKeM
(. — )3 ¥ TOorga mOJYUUTCA CACHAYIOMCIO POma ypasHCHHC!

(@—c)3t™3 L P 4 QUS4 Rt ST w1 1 =0.
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Ecimu P He peautTcsa Ha u— ¢, MOJIOMKUM U = ¢; TOIAA

A
w—c)34+—=0.
t
Ho ecnu P copepmur B cebe geanTenb u—c¢ OFUH Pas, clemyer MOBCIORY,
KpOMe 9TOr0 MHOKUATEN, HOMOMKUTE L ==C, U TOIfA IOJYUHTCA ypaBHEHHE
TAKOT0 BHUJA:
Au—c) B
—e)3 o AT P
(u—c)? n " 0,

B . . "
T Oomafmu it CAenyIIUu “WieH,

KOTOPHI He HcuesaeT, eCiu HONOKUTh U =c¢. Ecau ;ke P Oymer penurbcs
P u ma (—c¢)? a  He OyHeT cOmepiHaTh MHO-
JKUTEIT ¥ —c¢, TO HOMYYUTCH ypaBHEHHE Cle-

IYIOIMEero BUOA:

(u~c)3~{~A(u—t_c)—2—{—t—lz=0.

TrEe ¢ — 4YuCjI0, MeHbmree, deM n— 2, a

A ecot u Bropolt wicH OyaeT HeJMTHCH Ha
(w—c)® cmegyerT HATH FaJbIIe OO MOPAAKY,
y Y X moka He mpEAEM K TAKOMY 4ieHY, KOTODPBIH He
Aenutca HA (1—¢)3; HO ecau nocaexHOil Gymer
S HeIUTHLCA HA U — ¢, CAeXYeT UATHU TaJblle, IHoKa
He OPUACM K TAKOMY 4JICHY, KOTOPHIH He mesnT-
cA Ha u —c¢. ECau Ke YKAa3aHHHIH BHIE WIeH
F penmmTcs Ha (4 — c¢)?, TO cJIeAyeT MATH HJajblme,
[OKA MBI HE HPHAEM K TAKOMY 4iieHy, KOTOpbil
UAN JeNUTCA HAa U — ¢ WK He [MeJuTcs Ha u —c.
B mepBoM ciiyuae ypaBHeHHE OIPEIeJHTCH, 3 BO
BrOPOM HAIJIESKHT UITH Aalbile, TIOKA He OPH-
JeM, HaKoHel, ¥ TAKOMY WIeHy, KOTOPHIH me
JemuTcsa Ha uw—c¢. Mrak, yKasaHHHM IyTeM MEl BCerja MOJyYUM ypaB-
HEHHme, KOTOPOe CORCIKUTCA B caexylomed olmeill Qopme:

(u—c)d+ 2 (ut;c)2+B (l:q_c) + tC—, =0,

D
Puc. 42.

rae r Oymer McHblie, 4eM n— 2, g — MeHbIIe, 4eM r, M p — MeHBIe, YeM ¢.

214. B npusejleEHOM BHIIE yPaBHEHHH COJep:KaTcA JNO0 TPH ypaBHe-
K

HUA BHZA U—C=—, Jub0 OfHO TaKoe ypaBHEHMe W OFHO  BHIA
t

K K
(u— ¢)? =", WK ke TOJBKO OFHO ypasHeHne Buaa (u—c)®=—. [locmen-
th tk

Hee MOJKET HMeTh MeCTO B TOM ciTydae, ccian 3p 6yaeT Gonbme, ueMr, 1 3q Oymer
Gonbiie, ueMm 2r. Ho MosceT Tarske CIyYUTBCA, 4TO 00a ypaBHEHHs OKaKYTCA
MHYMEIMI: CJIeLOBATeILHO, OHH YKAKYT HA TO, YTO HHKAKOH ACHMITOTH HeET.
Brpouem, GopMbl 3THX aCHMITOT MH Y3KC PASbACHUIN, 38 HCKIIOYCHHEM IIOCTIe]T-

. K
HeH, KOTOpas cOXepKuTCA B ypasHeHHHN (1 —c)® = E ITpu % HeweTHOM 5TO

ypaBHeHWe faeT KPHBYIO BUAA, IOKasaHHOro Ha puc. 36, ¢ pByMst neTBAMH
EX u FY, yXogamuMu B GeCKOHCYHOCTb B IpoTHBOAe:Kamux obmacrax P
i S. Ecan ke & —derHoe Yucso, To MOMydaeTCA KPHBAaA Bujpa, HOKa3aH-
HOro ma puc. 37, re mmciorea Ase BeTBn EX uw FY wpusoidl smHmwm, pac-
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MOJIO}KEeHHEIe IO OfHY U Ty 3Ke CTOpPOHY OT HpAMOAuHeHlHOH acumuroThr XY,
T0 ecTh yxomAmue OccroHewHo masero B obmactax P n Q.

215. Tag Kak U3 TOro, 9Yro OBJI0O U3JTOMKEHO BEIIIE, MOMKHO JIETKO
yCMOTpeTh, KaKknM o6pasoM HajJIe;KAT MCCACROBATH QOPMY ACHMITOT B TOM
coydae, KOTJa 4eThipe Han Gobllee 4mcjo MHOMKUTeNeil B BEICIIEM dWIiIeHe
ypaBHEHHsA DPABHE MeKAy €060I0, A Jajblle B 9TOM HAINPABICHUM He IOHAY,
a 3aKOHYY 5Ty IiIaBy IPHMeHEHHEeM W3/0KeHHBIX HOPABHJI K OZHOMY HpHMEDY.

[IPUIMEP

HAmax, nycmo npedaoxcena kpueas AUHUL, KOMOPAA 6blPAHNCAEMCS Y pAS-
HeHleMm

y*r® (y —x) —xy (y*+ %) - 1=0,

golcuuti waeH Komopozo y3x?(y — %) codepmcum 6 cebe o0urn npocmoti MHO-
orcumenv Yy —2x, 0604 PASHBIL MHOMCUMEAS L2 U C6epT M020 MPU PAGHHLT
MHOWCUMERS Y>.

2

£
Puc. 43.

PacemoTpum mepBHIi HPOCTOR MHOMKUTEND Y — X%; OPH HTOM, €CIH IMOJIO-
: 2
JKUTh Y=, NOLYIUTCA y—&——= 0, a B cuny = oo Oyaer y—x=0,

910 mpeACTaBaseT cofoi ypasHemme (puc. 43) mnaA npAMonmHe#HO# acuMi-

tortt BAC, ofpasyomeit moxympamoii yrom BAY ¢ ockio XY B Hauaze

abcmmee. K oToMt JmMHMM, KaK K OCH, OTHECEM YPaBHEHHe — 3TO OCYIIe-
u-i-1 I—u

CTBAAETCH, €CJIU HOJIOKHTE yzl/ié_ W Z=<r=, —DB peayuTate uero

OpUXOAUM K CIefyomeMy ypaBHeHHIO:

bt Eouie @) @4 4y,
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OTCIONA, TOCJe YMHOKeHUA Ha 4, moaydacum
0 = 15u + t*u? — 230 — 21%ut 4- tud 4-ub
— 204 + 2ut
+4 4+ 2ut
Mz sroro ypaBHcHHA, cCiM MONOKATH {= oo, HaxogmM u = 0; cTano GHITE,
oCTanbHEle WIeHBl, KpoMe ABYX: tdu m — 2t%, mcuesaor. Orcioma uasA Kpu-
BOTMHEUHOW ACUMITOTH TIOJIYIHTC S u—_—%. Takum ofpasom, OGmaropaps

UMEHHO 3TOMY MHOJKITEJNI0 HCKOMad KpuBasg Oymer uMmeTh ABe Bersu bB u cC,
YXORAIue B 0OECKOHCUHOCTD.

216, BospMeM Temepp gBa pPaBHHIX MHOEUTensa zrz. M 6yzem mmeTh
zy (y?+ 2% —14
¥y y—z)

CrenoBaTenbHO, €CIM B3fATL B KAaUeCTBC OCH mpaMyo Jusuio AD, mep-
OeHNUKYJADHYI0 K HepBoHauamsloll ocm XY, To molnyuures y=1© u z=1u,
¥ B 9TOM CIIydYae OKOHUYATEJHLHO IIOJYYAEeM . ypaBHCHUE

0= t%w?—1%°
13y — tud

’i_ 1a

Tr =

-

a TocJiegHee, ecau ‘B3AThL ! GecKOHewHHBIM, Iepefimer B tfu?— ¥y L 1=0;
0TCIOa BOBHHMKAIOT XBA yPaBHEHHA:

1 1
n U=-—.

U=+ 13

TaruM o6pasoM, 3TOT MHOMHUTEIb [ACT deTHpe YXORAMZC B GeCKOHEYHOCTH

1
BOTBH, a HMeHNO, JBC BCTBH dD m eF w3 ypanHCHWUA 4= U ABe BeTBH,

1
pacHoloskennue Ha WX ke cToporme, 0D u eF, us ypasHeHus U=-—5.

217. Tpn pasweix MHOKUTeNsA y* orHeceM K ocu XY, u rTorma T =1
U y==1u, B pesyIpTare 1Uero OymeM MMerh ypaBHCHME

0= — 3+ 12u* — 3y — tud -1,

KOTOpOe, eClld MOJOKATHL, 4To { OccKomeuno, maer P3ud-+t%u=0, 10 ecTh
u(u?+1)y=0. Orciona, seumy Toro, 4To u2--1=0 ABIAETCA HEBO3IMOMKHBIM
YPaBHEHHeM, MOMYYaeTCs eIMHCTBEHHAS HPAMOIMHeHHaA acummrora 4 =0,
KOTOpasA copmagaer ¢ caMoii ocklo XY u IIpHpoja KOTOpOH BEIpamKaeTcs

1 S
ypasuerneM t3u =1 umnm u=—5. llocemy oTor TpOMtHON MHOMHTENH HmAET

JMmb e yxogamume B OeckoHeuHocTh BeTBH Y u zX. Taxum o6pasom,
paccMaTpuBaeMadA JMHHA OyHeT MMeTh BCEro BOCeMb YXOAAmMX B GeCKoHed -
HOCTL BeTBEH; a BHIACHATHL, KAKHM O00pa30M BTH TNOCIHCKHUE COMEeTATCH
APYr € APYroM Ha KOHEYHOM IIPOCTPAHCTBE, 37ECh HEYMECTHO.

218. Urak, u3 Toro, 4ro GHLIO M3IAOMCHO B MOCICHHEN TIaBe, a Tarke
B Opejme CTBYIOIeH, JICTKO ycMaTpuBaeTCA PasHooOpasume BeTBei, TPOCTH-
palomuxcss B OCCKOHEWHOCTh. A WMEHHO, BO-IIEPBHIX, BTH BETBH KPUBHIX
m6o npHOMMKAITCA K KaKOH-HMOYNL HPAMON, KAK K ACHMITOTe, 9T0 MEI
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BUXC/M Y FUICPOONE, JHO0 HC HMCIOT HPAMOJHHCHION acHMOTOTH, NOTOGHO
mapaGomnc. B mepBosM ciyuae BeTBUH KPHBBIX HA3BIBAIOTCH eunepboAueckumu,
BO BTOpPOM— napaboauveckumu. EcTh GCCKOHCYHO MHOIO BHUOB JHHUH TOFO
f ApPyroro Kjaacca. Buibr romeplosmUecKux BeTBCH BHIParaioTCH  CIELYIO-

TV MY ypElBHOHI/IHMII I\IC;KIIy I\‘OOpl(lIHaTaMI’I A U, B HOTOpBIX KOOpILHHaTa t
nonaractcA OCCKOMCUHOIL:

_ A 4 A 4
u~—t—, U—F, Ll——F, ”“TIKT- A,
s A A A A
2 __ A1 2 = 2 __ 7 2 L7
W=, W= =5, w@=ZFurrn,
A A A A
u3—"7, Lﬁ_’?v u3=—t‘3—‘, Ll3—l—41/IT.J[

U TaKk fgalee.

A Bupsl 1mapaGoILIYCCKIX BCTBEI OUPENCAAIOTCA CACHYONHMYU yPABHCHUAMHA :
wr=At, w=At, ut=At, ur=At u r. 1.,
ud= A2, ut=Arr, ub=A12, uS= A% u 1. 1.,
=A%, =A%, u =413, u=A1% u 1. 10
H TaK pgajce.

Rapoe u3 upupegensnix ypasHeHmil gaeT Ho MeHbIeil Mepe [Be YXOnsliue
B 6ECKOHEYHOCTD BETBH, eCIH IOKA3ATeNH U & He 6yxyT 00a YeTHLIME YHCTAMI.
Ecin sxe kasxgeiit 13 a1ux IoKasaTesell 0KayKeTcsa YeTHLIM IHCIOM, TOrma JInGo
He OygeT HAKAakuX Berneil, yXomAmmx B GecKOHeUHOCTH, G0 GygeT UeTHpe

TaKHX BETBH. HepBoe MeeT MeCTO, KOria YypaBHEeHUEe HEeBO3MOKHO, a BTOpOE,—
KOrjga OHO BO3MOKHO.

M%
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0 TOMPA3TEJERNH JHHHII TPETLETO MOPSITKA
HA BHJIH

219. C moxHEIM OCHOBaHWEM CYUTAIOT, YTO IIPHPORA U YHCI0 HPOCTHPAIO-
muxcsa B 0eCKOHETHOCTh BeTBell ABIAITCA CYMECTBeHHEIM OTIHYMEM IJd KpH-
eoix gmmmii. Ilpemcrasugerca sechmMa YmoGHEIM M3 DTOTO Ke HCTOUHHMKA W3-
BJeYh 0CHOBAHNE [UIfl AJbHEHINEro fele N JIMHNH KaKI0T0 OPALKA Ha Pas-
nuarste BAAEL. JeficTBATeIEHO, OTCIONA TIOTYYAeTCA TO JKe CaMOe JleleHne JIHHN
BTOPOTO WOPAAKA HAa BUH, KaKoe paHee faja HaM caMa IPHPOJA Bemeil.

B camom peite, mycrs HaM maHo o0mee ypaBHeHNe JWHHI BTOPOrO MOPANKA

ay® + Pyz + yz* + dy + ex +L=0,

BEICIINI wieH Kotoporo oy? + Pfyr + vyz? HAQIesKAT NPeMMyINecTBeHHO IPO-
BEePUTHh M IOCMOTPETH, COMEP:KUT IU OH B cebe IpocTHE RelicTBUTeNbHEE MHO-
SKUTENIN MM e HeT. Kciu o juuten mofgo6HOTO pofa MHOMKUTeNeH, T0 HoJy-
yaeTcsA TEPBHHA BUJ, KOTOPHI HA3HBAKT 3AAURCOM; CTH ;K€ MHOKUTEJH ero
MeHCTBUTENLHBI, TO CJeNyeT IOCMOTPEeTh, SBIAAITCA AU OHH HEPABHBIMH MU
JKe paBHEIMH. B TepBOM cly4ae Iodywaercs zurepbosa, a BO BTOPOM nrapa-

6oaa.

220. Taxmm ofpasoM, B TOM cay4ae, KOTHA MHOKUTENN BHICIIETO WIeHA
OKa3LIBAIOTCA MeHCTBUTENLHLIMA M HEPABHHIMH, KPHBasg HMEET JBe MPSAMOJIH-
HefHBe ACUMITOTHI, [JiA BHACHEHWS WX TPHPOMS ITOJIOKHM, HUTO

ay? + Byz + vz2* = (ay — b2) (cy — dz),
Tar 4TO ]IOJIy‘IaeTCH

(ay — bz) (cy —dx) + 0y +ex + T =0.

PaceMoTpuM cHagalia MHOKUTENb ay — bx, KOTOPHI Ha GecKoHewHO GOJNBIIOM

b
paccroAaHnN 1aeT —Z—‘—‘—‘;, TOI';1Ta NIMeeM

ay — bx+ 6b—}—8a

£ _
+ cy—dz 0,

B CHJY 4Yero ypasHeHHE

ay —bx+ %iz =0
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ompefeiseT NOJOKCHUE ONHOH NPAMOIMHEeHHOH acuMOTOTH. AHAJIOTHYHQ

YpaBHEHHE 5
ey —dor+ e =0

faeT BTOPYIO aCHMITOTY.

221. Jlna uccieqoBaHnA TPUPONH KayKAOM M3 acCHMIOTOT OTHECEM ypaB-
HeHHe K JPyroil ocu, IONOKUB
_au-bt - at—bu
]/a2+b2 ]/a2 B2’
n nycTh ) a?—b%=g; Torga Oyner
u((ac + bd) u+ (be— ad) t) +
U, ClIeJ[0BATENbHO,
g(bc —ad)tu+ g (ac -+ bd)u? - (0b+ ea) t+ (da+ eb)u 4+ Lg=0.

OTCIOIIH, €CJH B OCTAJBHBIX YJCHAX TOJOMKUTH

(52 —&b) u::(bb—}—ea)t Lr=0

0b+-ea
U= g(bc—ad)’
OOJIYUYNATCA
bd) (8b 2 (8a—eb) (6b|-ea) .
(g(be—ad)u+ 0b+ ea)t+ (aci(bc)iaszea) = g (bc—ad) +og=0
nin

b 56 '
g (be—ad)u+ 8b - ea EE2LACILED 4 B2 g

Taxum o6pasom, moayYnTcHs THHEPOOIMYECKAA ACHMITOTA pPOAA uU=-4.

AFaJOTHYHEIM TyTeM MOKHO OyAeT, KOHEYHO, Ompe[eiuTh u APYTYyIo acmM-

TOTY, MOMYYA0MyIoca u3 MHOKHUTeas cy—dx. Crano GoiTe, KpUBasA Oymer

UMETh [Be IHaph NIPOCTHPAIOIMUXCA B 0eCKOHEYHOCTH BeTBed B KAKIAA U3
A

sTHX map Oymer BLHIPKATHCA C MOMOWBIO YPaBHeHHWA BHJA U= — -

222. Ilycrs Temepp o6a KODHA PaBHEI MEXKAY €060, T. €. MyCTh
ay® + By + ya? = (ay — ba)*;

TOorga, OTHeCA, KAK M paHbIIE, yPABHCHUE K JIpYI‘OH OCH, IIJId Yero moJiaraem

_ au-bt - e at—bu
g g
OygeM mMeTh
g - ((Sa—gab) u T (6b-§aa) 1 L =0
OPUHAB ¢ OECKOHEWHEBIM, MOJIyYHUM
y2 (00 Tea) (‘5b+ed)

a 3TO ypaBHCHWE BHIABISET JiBE napa60.7mqec1-me BeTBH BHAA u?= Af,
TaK KAaK caMa KpuBas oKasbmBacTcd mapabomoit m cBoell coBeTBenHOM
acumnroroii. Eean e Gymer 6b+aa=0, TO ypaBHeHWe IIPHMET BHJ

gur % L 10
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H ORQKeTCA YPABHCHHEM OBYX IPAMEIX, HAPAJICABHEIX APYT APYry. 910 —
ciydali, KOTJAA& YPaBHCHNC Broporo HOPARKA MOKCT OBIThH pABIOMKCHO
HA B3 HPOCTBLIX MHOKHUTEN.

Cranmo GHTH, yKa3aHHHM IyTCM MBl Hamix OBl BHAK JMHHHE BTOpPOTO
HOpATKA, Jame ecu OLI PAHBIIC MBl UX eIlc He ycramoBmau [3%).

223. Tem ke TyTCM pACCMOTPUM TEHCPh JMHAH TPETHETO TOPSAMKA,
obiee ypaBHCHHE KOTOPHIX TAKOBO!

ay® + By*e + yya® + 02° + ey® - Lyz 4-na® 4 0y® + ww % = 0.

Taxum o06pasoM, BBHICHINN ujicH aTOoro ypapHcmms oy By?x -+ yyz® 4 822,
TAK KaK OH HEUCTHOrO M3MepCHus, nubo MMeer oguH HPOCTOI HeficTBHTENb-
HEIH MHOMNTENb, JIMO0 BCE TPU CIO MHOMKHTCIS. ABJISIOTCH NCHCTBHTCILHBIMA-
WNrak, HAJICKUT MCCICAOBATH CJICAYIONHC CIIyYam:

I

Horga mMmeercda naummb OfUH TPOCTOH NeHCTBUTENBHHI MHOMKHUTCNb.

i1

Horga Bce Tpum MHOREUTeNA ABIATCA [AefCTBUTCABPHHIMEH W HE PaBHE
MeRay co0omw.

I1I

Horma npa MHO)RUTEIS PABHEL MY cobOm0.

Iv

Hormga BCe TpPW MHOMUTCIA PABHE MeKIY CoBoi0.

Tak Kak B KOKJOM U3 ITHX CJIYYaCB JOCTATOUHO MPHUMCHATH MCHUCIC-
HUe K OJHOMY JIMIIb MHOMHTEIIO, HyCTh DTUM MHOKHUTCIICM — COTCPIKUTCH JIu
OH B COHHCTBCHHOM WMCJIC HJIM jKe CONPOBOMKAAETCS APYTHMU CMY PABHBIMuU
0o HCPAaBHBIMH MHOKHTCJIAME — Oyner ay — bz, TO B COOTBCTCTBHI C THM
W3MCHHM IIOJOKCHHC OCH TaK, KaK MBI 870 jcmanu paseuie. llocie atoro
DOJYYHUTCA CICAYIOMEee YpPaBHeHHe, KOTOPHIM MEL U BOCIOJB3YGMCS BMeCTO
IIPCIKHCI0, TAK KAaK OHO CTOJIb Ke 00miol):

at®u + Btud 4+ yud + 82 ‘etu + Lut 4+t 4 bu4-1=0;

3feck Beicmmi unen ai’u -+ Piu® 4 yu® szasemoMo comepKHUT ONMH MHOMKH-
TeNb U,

CIIVYAN 1

224, Wrag, myeTh BHCOHWA WICH COZepKHT B cefe  eUHCTBeHHHI
HNefCTBUTCABHE#f MHOKHUTCIIB &, YTO HMCCT MCCTO, KOrjaa P2 McHbme yeM 4ay.
A eciu TONOKHTH, 4TO ¢ Occwomcuno, T0 uoayuures au-4-0=0, uro
ABJAeTCA ypaBHeHUEM A TpamoauHerHo# acumororsH. Ilyers  aro

1) aeque late patet.
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ypaBHeHWe JaeT 3HauCHWE U = C; TOTAA OYHeT
at? (u—c)+t (fe? +ec 4+ ) -+ ye2 -+ L2+ bc4-1=0,
U 9TO ypaBHeHHe BHIPakaeT Ipnupoay acmmorore. OrTciona, B 3aBHCHMOCTH

or 7Toro, Oymer fc*-+ec+mn pasEatees O unu He Gymger, HoaydaTes OBa
BH[a aCUMITOT, a HMEHIO:

A
6o u—c=-=-, ambo u—c=-;

Taxum obpasom, noaywaxoTcs pmBa ICPBBIX BHJA JMHUH TPEThEro IOPAIKA,
obmafaioniue CISHyOMMME CBOHCTBAMI:

1
Tlepewii BUp wMCeT eIMHCTBEHHYIO NpPSMONHHEHHYI ACHMITOTY yBHIA
_— A
Tt
2
Bmopoii Bup IMeeT egUHCTBEHHYI0 ACHMITOTY BHJA
n— A
=5
CIYYAL 11

225. IlycTh Tpm TPOCTHIX MHOKATEeNs BHICIIET0 UWJeHA ACHCTBUTEIBHE
u He PaBOEL MCIKAY c000I0, 8 3TO MMCCT MCCTO, CCAM B yPaBHEHUR

at®u + Biu? - yud 4 12+ etu 4 Lu24-nt b 4+ 1 =0

2 omaskerca Goapme, uem 4ay. CrmefobaTelnbHO, B JAHHOM Ciy4ae Io
OTHOUICHUI} K Ka3KIOMY MHOKUTENIO OCTACTCH B CHIC TO, YTO BHIC H3J0-
KCHO IIO OTHOMICHWI) K ONHOMY MHO:uTento. Craso GBTH, RaMAHHA H3 5THX

. A
MHOKMTEJIe HaeT aBe THHcpbodndcckue Bersn imbo BHIA U=, b0

A . .
BUIA U= . Taxum obpas3oM, maHHH#E cayuail comeprur B cebe YEeTH pe

Pa3IMYHLIX BUAA JMHAH TPETHLETO UOPANKA, KOTOpHle O00IanaloT TpeMs
OPAMOTUNCHNLMI  ACHMIOTOTAMH, JIOGLIM 06pasoM HAKIOHCHHBIMH [PYT

K APyTy. ITA BUAH TAKOBH:
3

Tpemuii Bum uMeer TPM ACHMIITOTH BUja U =

4

BTN

. A
qemeepmbzu BHI MMeeT JBe acIIMOTOTH BUaA U =T 7 ONHY BUJa U = % .

A1
H JBe BUAA U=z /.

I7amutii BUN UMCET OmHY aCUMITOTY Bm[a'u=~t—
” A
Hlecmoii BUx WMeeT TPH acUMITOTH BHA U=-5.

1) Cm. mmme, § 227, [A4. II.]
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226. Ho mocMOTpHM, BOBMOJKHEL JH BCe TpUBeJeHHEE BHIIIE CJIyYaH.
Has sroll menm Bo3pMeM ciaepyiollee Hauboiee ofmee ypapHemue l):

y (ay — Bx) (vy — 8z) + exy -+ Ly +nr 4 by + 1 =0,

BHCHINH 9jieH KOTOpPOr0 MMeeT TDPH [JelCTBUTEALHEIX MHOMKHTedsA, u00 XOTA
9jeH x? 37ech ONYIIEH, OJHAKO H3-33 9TOTO0 YpPaBHeHWe He ABIAETCS MeHee
00muM. A @3 TOTO, 4YTO OBLIO M3JIOMEHO BELNe, ACHO, UTO0 MHOHUTEIDb ¥

A

laCT ACHMITOTY BUAA U= -, €CIU He oymer v =0. TlocMoTpum mosromy,
KAKOIrO pOfia acHMHTOTY JaerT MHOMKATeNb oy — Px. Jas sroil menm qomaokum
y=ou-+ Pt mw z=oat— Pu; n oycts nua xparxoctm a?- f2=1, uro scerga
MO/KHO JIOIIyCTHTHL. Torma ypasHeHHe NPeobpasyercss K CJIEXYIONEMY BAMY:

B (By — ad) t2u 4 (2afy — (a® — B2) 8) w? 4 a (ay 4 PO) ud +

+ P (ae - BL) 12+ (20pL 4 (0® — B?) &) tu + a (ol — Pe)u® +

+ (an + ) ¢ + (ab —fn) u -+
4= 0.
3necy MmHONKUTENL 0y — Pa mepexomumr B u. Orcioma, eciay DONOKHTH ¢
0eCKOHEIHEIM, UOAYY4eTCs, BO-HEPBEHIX,

_oaeBL
u= ad—Ppy

ecod 9TO 3HAUEHHE NOJCTABHTHL BMECTO U BO BTODOH WIEH, COLepaimil t,
TO BBIABISETCH, YTO H3 JTOTO MHOKRHTENSA u UAHM u3 oy — fr momyuaercs

¢

A
ACHMITOTAa BUjA U= ——, €CIN TOJBKO He Oyner

an--fpo 4 (ae+PE) (ve+80) =0
B (@8+py)?

A
PaprpiM  o6pasoM MHOMKMTeNb yy— 0T HacT aCHMITOTy B4 u=-<-, ecnn

TOABKO He OymeT

yIho) | (eetBD (yetol) _
5 (@5 +BVP? '

227. V3 BHIMEH3JIOKEHAOTO SBCTBYCT, KOHEUYHO, W BO3MOMKHOCTL TOTO,
YTO HU 1), HU KaKOe-JHGO JAPYroc M3 TONBKO UTO HaiiJeHHEIX BHIPa;KeHUU He
TMOJYy9SNUTCS PABHBIM HYJIIO, TAR YTO OKaJKETCA BO3MOKHHM B TpeTHil suj. Yto
KacaeTcs [CeTBEPTOr0 Bmpa, nonokmM 1 =0, B pesyabrare 4ero moiayuuTcs

A -~
OffHA ACHUMITOTA BHJA u= Jy; TOrAa 00a OCTABHIAXCS BHPayKeHEA COABIOTCS
A
B OJHO U, CTaJ0 OHITh, OCTAJIBHEIE IBE ACHMITOTH OKAMKYTCHA BHUIA u=-=-,
ecJd TOJIBKO He Dymer

(o0 B0 (ye £ 50) _
ey

Crano OwTB, W uYeTBepTHH BHA Bo3MOkeH. Ho ecam, mommmo 7 =0, ogHO
U3 ABYX JPYTHX BHpakeHm# crager pasEbeiM 0, TO OgHOBpPEMEHHO U BTOpOE
obparutcsa B Hyab. lloaToMy He MoOMKeT CaydINTbCSA, YTOGH fBe ACHMITOTHL

A
OKAa3aJuch BHUOA u:? Oes TOrO, YT0OEI TpeThbA ACHMIOTOTa OIHOBDCMEHHO

moJydnJia TOT Keé BHJ: CJenoBaTedabHO, IATHH BUN HEBO3MOKEH. Hos cury

1) hanc aequationem latissime patentem.
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TOTO Ke BO3MOMieH IIecTOi BUJ, Tak Kak B ciydae, Korjga n =0, moayuaercs

g — — (ae-BL) (ye-+8) .
(ad—Py)?
Taxum o6pasoM, aTu gBa ciyyas JAlOT TOABKO IATH BHAOB JIMHAI TPETHETo

TMOPAAKA, B CHIY Yero TOT CJjiy4all, KOTOPHIH MBI CUMTAJIM HATEM, HOJIKeH
O0vTH OTOpOILeH, T

5

A
ITamwlii BUA uMeeT TPH ACHUMIOTOTH BHUAA u=—5.

CJIYYAN 111

228. llycrp BhICIINI WieH CONCPKUT B cehe jBA PABHBIX MROUTENH U,
a DTO UMeEeT MecTO, KOTfla B ypaBHEHUH [Jf UPeABIAYIICIO Caydas McYe-
saer HepBHE umen at?u. CaepomaTcibHO, ofIce ypaBHCHHE, OTHOCHILECCH
K JaHHOMY CJIy4aio, OyAcT cJegyIonero BHja:

atu® —Pud 4-yt24- Stu -+ eu? + Lt nu+6=0;
crazno OBITh, BEICIOHME WIeH COJCPsKUT B ceGe [BA PABHEIX MHOMKHTENA U
u Tpernii MHOHTenb (of — Bu), He paBHEIH OCTA/NBPHEIM. DTOT TPETHE MHO-
A
JKHATEJIb HOPOMKAAET acuMuToTy Jmubo BUAA — , nub0 BHEA —5 , B BABHCUMO-

t 12
¢ ot Toro, OynmeTr BEIpasreHue )

(ad + 2By) (a®e{ afd -+ B*y) —a®(an + BT)

#e papgo O unm e pasuo 0.

229. Yro racaeTcH ABYX DABHEIX APYT NPYTY MHOMUTeNeil, TO IepBHIl
ciydail umeeT Mecto, Korja y He pasro O. Kcnm B oroM cayuac IoJo-
HUATH = 00, TO HOJYYUTCHA au2+yt:0, 4TO HPCACTABIAET CO0OI0 ypaBHC-
HHe [iA mapabolnnmdeckofl acuMnToTH Bupa u®= Af. Orcioga nosaydactcs
JBa HOBHEIX BHIA JMHNH TPETHEr0 MOPSIKA, a MMCHHO

6
. A
Hlecmoii Bum wmMeeT OHY ACUMOTOTY BHUIA U==- W OJHy aCHMITOTY

]
BuUma u?= At.
7

" A
Cedbomoli BU MMCET ORHY ACHMITOTY BHUA U = = W onmy napabonude~

CKYI0 acHMITOTY Buga u?-— Ai.

230. Hycrs Ttemeps y=0; Torga Tpermit MmHOomuUTEHL af — Pu  mact
A
ACHMOTOTY BHJA U= 7y, €CIlH Gyner

6 (ae + Pd) = a (an -+ BE);
B

b
1) Horopoe moxyyaercs, CCIH IOJNOMHTD t:Eu—{—a—{—-— H HpEHATE KO3Pdu-
u

UHeHTH OpE u? ¥ u pasHmME Hymo. [A. HI.]
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CCII ke 9TO PAaBCHCTBO He OymeT MMeTh MecTa, TO aCHMIITOTAa GyNeT BUAA

u=-"-. Taknm obpasoM, GymcM mMeTsb ciciylollee ypaBHEHHe:
+ atu? — Pud
+ 8tu - eu?
+Et+nu
+6
Ecin monoskurte 3gecs = co, nonyumm au?--du 4+ =0.
Ityers, Bo-mepBHX, 8% menbmic, 4eMm 4al; TOrma OTCIONAa He MONYUYHTCH
HAKaKo# acumnrorsl. CirenoBaTenbHo, TOT cay4ail [acT ABa BIAA:

s

8
B . A
0CbMOU BUJO HMMeEeT OJHY aCHMITOTY BHUIA u=—t .
9
A

Hecampiii BHI MMceT ofHY ACHMHOTOTY BHU3 U = T

231. Ilycrs o6a wopust ypammenust ou®--déu-+{=0 Oyayr peitcru-
TEJIBHH W He PaBHBL MCHIY co00r0, a MMCHHO nycTh 02 Boawme, yem 4al;
TOra OTCIO/la MOAydYaTCH OBe NpsAMoIHHCHIbe, TIApaIenbHEEe APYyT APYTY

A
ACITMITTOTHI, TPUYEM Kajk/ad W3 HMX BUMIA U= -—-; CICAOBATENbHO, BTOT CJIY-
qail clioBa HacT ABA BuUja:
10

Hecamuti Bup uMeer ojHy ACUMITOTY BUJAA U ==

A
3 U [ABe Hnapajjaejb-

A
HH[e JIPYT APYTY ACHMITOTH BUJA U= .

11

Odunnalyamelli BUJ nuMeeT OTHY aCHMITOTY BHMA u=% ¥ pFBe Iapaj-
TeABHEIE PYT APYLY ACUMITOTHL BHA u=£; .

232. Ilycts oba wopua ypasmenus aou?--0u--{=0 mexay cobomo
paBHBI, T. e. Iycrh 0% =4al, mmu au®- du+ § = a(z —c)? TOrMa nomyuuTCca
at (u—c)2=pc—ec?—nc—0,

OTKY[a HOJIyYaeTcH OfHa NMPAMONUHCHHAA acHMITOTa BHEA U= ij— . Cuemo-

BaTEJIbHO, OTCIONIa IMOJYYAIOTCA JABa HOBBIX BUIA:

12
A
Heenadyampui Bujg MMeCT OfHY ACHMOTOTY BHJA U= —- ¥ OJHY BHJIa
A
2= 2
ut= .
13

A
Tpunadyamed BUX HMeeT ORIy aCHMNTOTY BUJA U= I OJIHY BUIA
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CIVUAN 1V
233. Ecmm sxe Bce TPM MHOMKHTeNd BBICHUIECTO YJIEHA OKAMKYTCH PABHBIME
MeAy co0oI0, TO ypaBlcHEE OyAeT UMETh CICHYIOUMI BHJ:
aud+ Bt2+ ytu +du? +et + Lut+-n=0.
3pcch ciieyeT Ipesie BCCTO HOCMOTPETh, MMEeEeTCA A uieH Pi2; eclu OR

B HAJOWuMH, TO KpuBaA OygeT ©HMeTh mapabomudecKyro AacUMNTOTY BHJA
u®= At?1), u TaxkuM 006pasoM NOAYIATCA OJMH BHJ;

14

Yemuipradyameni BUL MMeeT €IUHCTBEHHYI0 11apabOMMYCCRYI0 ACHMITOTY
Buma u® = Aie.
234. Horpa sxe unen Pi2 orcyrerByer, MMeeM ypaBHEHHE
oud -+ yia - du? et + Cu-+n=0.
Ecau 3mech monomurh ¢ OGECKOHCGUHEIM, TO Ioayuacres aud-+ylut-et =0,
eciu Tosibko y u & He =0. Uraw, nyers y me =0; Torga B 9TOM ypaBHC-

HuU cojcepskarct ppa  ypasHenms ou?4yt=0 u yu-te=0. Iepsoc us
HIX — ypaBHECHHC 1apaboamyeckoil acuMIToTHl BuRa u?= Atf; BTOpOE e,

—8
eI TMOMOHNT — = = ¢, RBAacT CIACAYIOIee ypaBHCHHE:
vt (u—c)+ac?+8c24+fc+n=0
W, CHeJ0BATCJIBHO, B5TO ypaBHCHHE runcpbodnvecKOd acHMIOTOTH BUpa

A
u=-"-, OTKy/a

15

ITamnadyametii BUI MMeeT OfHY Hapabo/indcCKy0 aCUMITOTY Buaa u? = At
. A
H OfHy OPAMONHHCHHYIO BUAA U= S—, U 0Chb HApaGoiEl mapamielbHa Ips-
MONMHe#iHOH acuMmToTE.

235. Ilyers Tawke Gymer y=10, Tak 470 HOJNYyYacTCs ypaBHEHHe
aud - o6u?tet4-Lut+n=0;

370eCh & HC MOYRCT 11ICYe3HyTh, TAK WaK B NMPOTMBHOM Cllydae MAaHHAS JINHUS
nepecraler OBTH KPUBOH. A cciadl ¢ GeCKOHCUHO, TO M U HOJKHO 00513a-
TEJABHO GHTbH OCCKOHCYHHM, oTKyna mosayudacres au®+4-&t=0, uyro paer
ToCHeaHUIT BUJ:

16

lll ecmuadyamuii Buj uUMeer OJHY TapabonudecKyn AacHMIITOTY BHUIaA
5—A
u® = At.

, 37— Yol
1) Acumumrora umceT nup u=c-+AV t-+B YV t¥; ecnm 3gcch HONOKETh a=1, To

3r v
monyuntres B=—V B, A=——, c=—-; . [4. 1]
37 3
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236. Tawum o6pasom, MH CBelJM JIUHUH TPETbero NMOPANKAE K wecmuad-
yamu eudam, B C€OCTAB KOTOPHIX BXONAT Bce Te cemvbecam 0sa euda, Ha
xkotopste HpoToH pasmeamn nmumn tpeThero nopsaka [3°]. Heypusmrens-
HO, KOHCYHO, YTO MEJKAy O9TM HEIHCIIHMM HAMNIM JicHeHVeM ¥ HbIOTOHOB-
CKUM CYIIECTBYeT CTOJh 0ONBLIOC pasiiyme, MO0 MBI CYIUAH 37CCh O pas-
JWYME BANOB, HCXOAA JHUIIb N3 CBOilCTBA yXOUAmKX B OECKOHEYHOCTH
BeTBell, Moy TeM KaK HEBIOTOH yd4NTHIBAZT TaKKe CBOHCTBO KPHUBBIX B KO-
HCYHOM TPOCTPAHCTBE M HA BTOM TIOCICHHEeM HOCTPOMJI ]as3JHM4Me BHJIOB.
Ho xorsi ocHoBamme Ajisi TAKOr0 pofa JCJEHUA MPEACTABIACTCH HPOU3BOJIb-
HBIM, Tem He McHee Hploronm, cilegys cmoeil mjce, OKasancs B COCTOAHHHN
AaTh TOpasjo GoJblIee KOJMYECTBO BHIOB, a i, HOJIB3YACH CBOMM METOHOM,
He MOI'Y OTKPHITH HM GONBITCTO, HU MCHBIICTO KOJHYECTBA BHJI0B, HCM

A UX mad.

237. Jlnm toro urobn MOKHO OBIIO Jyuiiec pa3obpaThes B IpHpoge
i CTPYKTypPe Kajkooro BUAa, s HPHBeNy HmKe o0uice YPaBHCHWE IS JIO6Or0
M3 HHX, IpU4YeM J[aM cro B npocreiimcit GopMe, KaKyl0 TOJBKO MOMKHO
momycTuTh Ges Hapymenns obmEHOCTH. BMecTe ¢ TeM NIPH KaKkJIOM  BHJC
s TMCPEUMCII0 M BXOJAIIHE B ero cocras BUAH Hviomona.

IEPBBI BUTL
y (2% — 2may + n*y?) +ay? + br 4 cy+d=0,

npuwdeMm m? Menpmel), wem n® u b me =0.
Crona orHOcarca Buasl Huewmona 33, 34, 35, 36, 37, 38.
BTOPOY BUT
y (2% — 2maxy + n?y?) + ay® +cy4-d =0,

npudeM m? MeHblle, ueM ns
Croma ortsocarca suusl Hewomona 39, 40, 41, 42, 43, 44, 45.

TPETHH BWII

y (z—my) (x—ny) +ay*+ bx cy+d=0,

rae b me =0, mb+c+(712—n;§ He =0,
nb—‘chr(—m—i—z;L—)g Be=0 n m we=n.

Cropa oruocsites sugel Hvomona 1, 2, 3, 4, 5, 6, 7, 8, 9, a ramke

24, 25, 26, 27, ecan a=0.
YETBEPTEIN BUIL

y (x —my) (x —ny) +ay*+cy +d=0,

a2
e ¢ ——— He=0 u m He =n.
e ¢+ (m—n)?

Crona otnocsirca sugsl Hoewomowna 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, a paBHo, ecnu a=0, cienyomue: 28, 29, 30, 31.

1) B mepBOM HM3ZAHHE BMecTO «Menbmie» (minore) gnraeM «Goabmer (maiore). [A. I.]
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IIATHIT BUL

Y (v —my) (x — ny) -+ ay?— Uﬁ(j

ecau m e =n.
Cwona ortmocarcs puanl Howomona 22, 23 nm 32.

MECTON BUI

Yy (x—my) - ax®+bx +cy+d =0,
ecnin a He=0 1 2mPa?—mb—c ne=0.
Croma ormHocsites vt Hewomona 46, 47, 48, 49, 50, 51, 52.

CEIOBMON BUI

y:(x—my) 4 ax® - bxr+m (2m?a? —b) y +d =0,
ecnu g ue =0,
Ciona ormocstea sugu Huwomona 53, 54, 55, 56.

BOCBMOM BH]I
Y (z—my)+ 0%z fcy-+-d=0,
eciint ¢ HC= —mb®* n b e = 0.
Crona ordocarca sunasl Huiomona 61 u 62.

IEBATHIL BU
Y2 (x —my) + bix — mb*y J-d =0,
ecaun b me=0.
Croga ornocurcst sux Huwomona 63.

JECATHIN BUL

Y {x—my)— bzt cy-+d=0,
ecot ¢ me=mb? u b He =0.
Crona otaocsiress Buger Hoiomona 57, 58, 59.

OHVMHHAIOUATBHIL BUL

y? (@ —my) — b2z +mby--d =0,
ecau b ve=0.
Ciona ormocurcs sug Hwviomona 60.

IBEIATIIATEIN BHL
¥ (z—my) 4 cy-+d=0,
ocimn ¢ ne = 0.
Crona ormocurcsa sup Hviomona 64.

TPUHAINATBHI BUJ

¥ (@ —my)+d=0.
Crona ornocurest sun Hwewmona 65,

9 1. oiaep, T. 11
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YETBIPHAOITATHITI BT

y3 +ax? 4+ bry+cy+d=0,

eciu a Be =0.
Crooga orHocsitcss Buabl Hwromowna 67, 68, 69, 70, 71.

TATHAIITATEIA BUL
Y2+ bry4+cx+d=0,

ecmt b me = 0.
Croona ormocuresa sux Huviomona 66.

WECTHALIATHI BUL
Yyt ay-+bx=0,

ecom b me =0,
Croma ormocutcs byt Huwomona 72 [%).

238. Ho wwimenpupepeHntle BAL KPUBHX JAnmid oblagaor Gonabiiefl
4acTh0 TAKON OOMHOCTBIO, UTO B KAJKIOM N3 HHUX CONEP;KATCS AOCTATOYHO
3aMeTHBIe PAasiyusA, ecliM IPHMEM BO BHUMaHWe HOPMY, KAKYIO 3TH KPHUBHE
OpPUBEUMAIOT B oTpaHWuYeHHOM Ipocrpauctse. llosromy-1o Hewmon u yBeiu-
9T KOJHMYECTBO BHFOB € TeM, 4TOOH OTIMYHUTL APYr OT APyra T€ KpUBHE,
KOTOPbIe BaMeTHO PABHATCH Me:EAY ool Ha OrPaHNICHHEOM IPOCTPAHCTBE.
CrnenoBarenbno, 660 OB ymoOHee TO, YTO MBI BHIIIE HA3BANN 6UOaMIL, HABBATH
podamu, a pasinudis, KOTOPbIe OXBATHIBAIOTCA KAMKILIM I3 HOCIEHUX, OTHECTH
K sudam. Ho ocobenHo caemoBano GE HPIgep;REBATHCS HTOrO B TOM cllydae,
ecin OBl KTO-HMOY[b HOJKENTA] AHANOTHYHEIM 00paszoM HopasfelnTb INHUIN
4eTBEPTOro 1 (ojee BBHICOKOTO MOPSAAKA, TAK KAK TaM B KayKJOM BUe KPHBHIX,
MOJydaeMOM YKa3aHHGIM IyTeM, Oy[eT CymecTBOBaTh I'opasmo (ojbluee pas-
nooGpasue [41],

A ST
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0B OCHOBHBIX CBOMCTBAX JHHHIl TPETBHEI0
IOPSITRA

239. Iogo6HO TOMY, KaK paHbIIe MH BLIBEIN OCHOBHbBIE CBOLCTBA JTMHN
BTOpOro mopAnka M3 [ux] obmero ypasHeHWA, COBEPIIEHHO TAK ke MOIKHO
bymer ompemesuTh OCHOBHbIE CBOIiCTBA JIMHHMII TpeThero MOPsLKA, HCXOMNA
u3 [nx] ofuero ypaBHeHNsa 1 nOTOGHEIM jie 00Pa3oM MOKHO Gyrer onpemennTh
CBOCTBA JMHMII 9eTBEPTOr0 M Gosee BEHICOKUX Hmopamkon. IlosToMy paccMoT-

puM camoe o00Tlee ypaBHeHWe NJIsi JUHHIN TPeTHETO nopAAKa, KOTopoe mMeer
cIeqyIONEl BYU:

ay® + By’r + yyz? 4 0z® 4 ey? - Lyx + 22 + by -z + % = 0.

IT0 ypaBHeHNE BHIPA)KAeT UPUPOAY BCAKOH JNHHN TPEThero MOpsAKA IPH

KOODANHATAX T M Y, HAKIOHEHHHX TIO[ JIOOBIM YIJOM, M KaKas 6vl npsMas
1n OBJIa B3ATA B KadecTBe OCH.

240. CaepoBaTenbBO, ecim TONbKO o He Gymer =0, wakmoit abenuece
byner coorseTcTBOBaTh AMGO ONHA ACHCTBUTENbHAS OPAFHATA INGO TPH. Ionyc-
THM, YTO NMCIOTCSi TPHU NEUCTBHTEJIBHBE OpPAMHATH. Torfa sicHO, 4T0 WX COOT-
HOIIGHNEe MO;RHO ONPEeNeJuTh ¢ NOMOIBI0 ypaBHemus. MTak, ecanm modoiuTh
a=1, HOIyuWmTCS CHemyIONee ypaBHCHHE:

y* 4+ (Br+e)y* + (va? — Lz 4 0)y + 023 + ma -tz +u =0,

I cyMMa TpeX OpIMHAT, KOTOPEIE COOTBETCTBYIOT OHOI M Toil sxe aGemucce z,
oKaskerca =—fPzr—e; cyMMa Tpex IpAMOYTONBHUKOB, cOCTABICHHBIX U3 opan-
HAT, BBATBIX HONApHO, Oymer =yz® - {zx -+ 6, u, HarkoHenm, uUpowsBencHuUe
WX BCEX, WM HAPAJICIICIMIe], COCTARICHHEIl N3 HAX BCeX, OyaAcT — — 823 —
—nN2? — 1z —x%. Ecim 6H gBe oppuHATLI OKA3AJIACH MHUMEIMA, TO CKA3ZAIHOC
BEIMC OCTAJIOCH GH B CHJIC, HO HC NPHMEHHTCNBHO K QUTYPaM U3 JWHHII, Tak

KAK HeJp3s cebc HpencTaBuTh CYMMy UM IDPAMOYLOIBHUK, COCTABICHHEE
u3 JIByX MHUMBIX OpmuHAT [2].

241. Wraw, myere (pue. 44) umcercs wawas-mmGyab AuHms TPCTh-
ero mopsxwa, oOTHeCeHHAs1 K ocn AZ, a Ioff 3aJaHHBIM YIIOM K TOCJeRHCIt
nposenentt opmumarst LMN, Imn, nepeceraromme Kpusyo B Tpex
togkax. CremobaTelabHOo, eCIH TONOMUTH abcumecy AP =z, 10 opam-
nara y Oymer nMers Tpu smavemns PL, PM u — PN, s CIIy dYero

Q%
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oynmer PL + PM — PN = — Bz —e. llooromy, cciln BifTbL

PL.-PM—PN
PO =7 = ——L—B—-‘-— N
0 Touka O OKayKCTCH PACHOJIOMRCHHOL HOCCPCAUHC TAKAM 00pasoM, 4TO
‘ I--€
LO=MO+ NO. Tar kar, crajio GHTE, z = —P—sL, o aTa TouKa O Oymer

HAXOATRCH Ha IpAMoil muamu OZ; HooToMy paccMaTplibBacMas NPAMas JIHHASA
HYHCT TCPeCeRaTh BCAKYI0 opamHaTy [m<, mapanmemsuyo LMN B rtouke o
raximM obpasoM, uro oymer lo -+ mo = no.

970 CBOACTBO AWAJIOTHYHO CBONCTBY AUAMCTPOB, KOTOPHIC UMCIOTCS
y mmmuii Broporo mopsjka. CicfoBaresibuo, eciu ABC OPAMHATLI, Tapaji-
JeABHEIC IPYT JAPYTY W HECPECEKAIOMIe KPUBYId B TDeX TOYKAX, paccedn

/2\
z/-\m \[0\\;7/ / _
/L 0 / MG\ -

A

;)

Pue. 44.

B Toukax O @ o TakuM 00pasoMm, 9TOOBI CyMMa OPJHIIAT, JICIKAUMX 10 OJHY
CTOPOHY, OBIJA PaBHA TPCTheH OPAMHATE, PACIOJIOMKCHHOH 110 IPYTyK Cro-
poHy, TO @OpsMas, IpoBefeHUaa uyepea ot Toukw O u 0, IepecedeT BCe
OCTAaNbHBIC HAPAJJICIABHEIC MM OPJUHATH HONOGHEIM K¢ 00pasoM W B Cully
3TOr0 oHa Oymer Kak OB AMAMCTPOM JIMHHM TpPeThero IOPSIKA.

242. Tak wak B JUEMAX BTOPOTO MHOPAMAKA BCC AHMAMETPE  B3AMMIO
UepeceKaloTCs B OHOH 1 TOHM ;KC TOYKE, IOCMOTPHM, B KAKHX B3aMMHEBIX
OTHOIIEHNAX HAXOMATCA HOJOOHOTO POAA JMAMCTPH JHHUI TPCTHCTO IOPSMKA.
rak, Bo3pMeM II0 OTHOMEHHIO K TOM 3Ke oc AP opIUHATH IOX KaKuM-HEOYIhL
APYIUM yraOM m Oycth abcmucca =t o opaunata =u. Lorma 6ymer y=nu
W x=1—mu; a CCAN BTH 3NAYCHNA HOACTABUTH B OOLICE ypaBHCINE

y® 4+ Py + yya? + 82% + ey - Lyx a4 0y v+ x =0,
TO MONTYYUTCH yPABHCHIIC
+ n®uld + Brult -+ ynut? -- 813 -+ enu® -+ Tnut - N2 - Onw 4ot %

— pmn2u® — 2ymnutt — 3dmut? — Cmnu? —2ymut  —unu 0
+ ym2nu® -+ 38m2u?t +nmiu? e
— dm3u3

Orciopa mua Toif 1PAMOM JIMIMIL, KOTOPAst MCHOJINACT DPONL JMAMCTpA, eCJm
£C OpAMHATY, HPOBEJCHHYI0 WOJ TEM (K¢ yraoM K abcumcce ¢, 0GO3HAYATE
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qepes v, MOayvacres
3 — prot-2ymnt— 36mt — en®-|-Lmn - ym?®
v= n3— Bmn2-- ym*n — 6m?3 ’

243. Uyers O (pue. 45) 6yner TouKoll NCpPeCCUCHHs YKA33HHBIX IBYX
mnamerpos. V3 aToil TOUKH IpoBejeM mpessie Bcero aummio OP, mapaiiens-
Hyfo npe;iHAM oppmmaraM, a 3areM Jmimio O, HapaijlelbHyo HOBHIM

g

Puc. 45.

opjuigatam, u rorga 6yuer AP=x, PO=3, AQ=1{, O =v. Homeuno, mpn

aToM OymeM mMeTh
Z2=nNU U £=1—mMy
M, CICIOBATCJIILHO,

2 m
== — =z 4 — z.
v=— n ot x—l—n

Wrax, Bo-mepBbiX, HUMCeM 3z2= — fx—¢& ®, maiec,
. x e mx em
o’v:—§~—— i l:x—ﬁ,) -
n n an 3n

Hojerasum 91 suaycinst B pamee HHJZII{QHHHU ypasoers, 4910 jpaer

— pn2z -+ P2mnx — Pymiz + @i:‘:jf
—en?+ Pemn — yem? - GSTW

4 Brir — [32zgmx _ ﬁsgnn + en? =0,
— 2ymnx + 2—BY§E£+ ﬂ;ﬂ —{mn

+ 30mx — Eg';z — 687”13 -+ nm?

TO CCTh
3 ﬁﬁmnx——;}- Bym2x — 2ymnz -+ 30m?x 1
v ‘ =0.

+ —‘j- pemn — —;— vem? — Lmn -+ nm?

244. TawuMm ofpasoM, mepecedeHme mmamerpoB () 3aBHCHT OT HAKJIOHA
OpJIMHEAT K OCH, KOTOPHI onpefensiercs Gyksamu m u n. Cramo GHTH (ecam
mepecedeHre AMaMeTPOB YromHO OymeT HA3EBATH HNeHTPOM), HeNL3A yTBEp-
JRIATh, UTO BCE JIMHUM Tperbero nopsagka obmaparoT neHrpoMm. Tem He MeHce
MOTYT IPegCTaBHThCA CjlydaH, KOTJa B3aUMHOC IlepecedeHHe [JUaMeTPOD
UPUXOAUTCA HA OJHY M Ty ’Ke OIpPeleseHHYI0 TOYKy. PasyMeercs, Tocief-
Hee HMeeT MeCTO B TOM ClIydae, KOT/[la UleHH, B COCTaB KOTOPHX BXOOUT mn
u m2, KOKABHA B OTHENBHOCTH, IPHHAMAIOT PaBHEIMH HYII0 M MOJyYaliuecs
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OTCIO[a 3HAUYCHAA I OKa3BBAXOTCHA PABHBIMHU MCHEKIY coboo. Ho B3 J3THX
JIBYX pPaBeHCTB IOJYy4YaCTCA

_ 3—2Pe  3m—vye
T2 —6y T Py—98
Il Toro uroGnl 9TH ;{Ba 3HAYCHMA COBHAMM, HeOOXOQMMO, 4YT00LI GHINO

6p2n — 2f2ye - 18yn + 6y2%e = 3Pyl — 2p2ye — 278% +- 18pde

M
ByC — 2f*n — 98L + 6yn -+ 6pde — 2y%e =0,
OTKya HoJydaeTca
__ Py —98C1-6pde—2y%
n= 2[32_6Y .

Takum obpasom [BeArmi pas], Kak 1 OPHHIMaeT Takoe 3HaYcHHe, BCe
mraMeTpsl OyAyT B3aMMHO IICPECCKAThCA B OgHON w Toif me rtoure. Cieyo-
BATCIBHO, TAKNC JIMHAIL TPeTbETO MOPAAKA OynyT HWMCThL IEHTDP, KOTOPHIi
maxomgiM, Oepsa HA OCH

AP =3t Zf’e u PO = Zpbd2vesy
2pT— 2p2—6y

245. Ilenrp, ccan Taxonoﬁ CYIIECTBYeT, OUPCHEIACTCA TAKHM e
00pa3oM M TOTH4, KOrAa TepBHH KOdQPUIMCHT ¢ He NPHHEAMAIOT PABHBIM
equnnne. Hoo ecsm OymeT mpemioskeHo B camMoM ofuieM BUAC YPABHEHTC
st OUTHIL TPETBCTO MOPAJKA

ay® 4 By2r + yya? + 0a® +ey® + Loy + a2+ 0y + x4+ x =0,
TO aTH KpHBHE GYLYyT MMeTh UCHTD, CCJu 6y;[18T

__ PYE—905% 4 6pde —
2p2—Gay

Jror meHTp Oyger Haxopurbea B O mpum ycaobud, 4T0

_ 3a§—zﬁb _ 2ye—fL
AP = B —6ay PO = 2B—ay -

Ciref1oBaTebHO, CCJIU Kakas-jino omgma OpAMHATA, MCPCCCRAIMAL KPUBYIO
B TPeX TOYKAX, JEJHTCA Ha 4YaCTH TAKHM o0pasoM, 410 jgBe HacTil ee, pac-
HOJIO}KEHHBIC TI0 OHy CTOPOHY, OyayT paBohl Tperbeil ¢e vacTu, Haxoms-
mieics M0 APYryio CTOPOHY, TO HPAMAs, NPOBCACHHAAS 4cpe3 IMCHTD H depes
YKa3aHHYI0O TOYKY HeJeHUA, PasieiHT aHAJIOIMYHEM 00pasoM M Bce Apyrue
uapajnenbHEIe UM OPIHHATEH.

246. Eciu manomkeHnoe BeLIe HPIMCHATE K YPABIEHUAM HCPETHCICHHBIX
BRIIIC BHJ0B, TO CraieT sCHO, 4TO HepBHH, Bropoil, Tperwi, yerBeprbiil
M SITHIE BUOL PACHOOJIATAIOT 1IEHTPOM, ccau Toiabko 6ymer =0, u 4T0
B 3TOM CJay4ac ICHTP pacUo/Io;KeH B Hauajie abcuicc. Bugbr mectoft B cejih-
MOil COBepHICHII0 He WNMET LCHTPA, TAK Kak 1{03(1)(Imuuun @ HC MOKCT
OTCYTCTBOBATH. A BB BOCHMOM, JeBATHII, TeCATHI, OXMEHAMIATHIH, NLC-
HAJMAaThil W TPHHAZUATHIT MMCIOT UEHTp, KOTOPHI BCEerfja PacUOIOHCH
B nmavaje abcnucc. Y BUIOB YCTHPHANIATOTO, OATHAMIATOTO W IMCGCTHAIIA-

—3B¢ +-Bye
ooy - A M

1) B mepnoM m3paHum



0B OCHOBHBIX CBOUCTBAX JIMHUM TPETBEIO IOPAKA 135

TOTO LCHTP HAX0AUTCA OGECKOHCYHO JAJ/IeKO ¥, CTasio OBITh, BCE TPHAMCTPhI ')
3TUX JHIMIl NMapasiIeldblbl Meay co60I0.

247. CrasammHOC BEILIC O CyMMe TpeX BHaVeHWI KayKmoll OpPJMHATHL MBI
JIOIOJIHUM PACCMOTPCHUCM X TPOU3BEJEHHA, TAK KAK B OTHOUICHUH CYMMBI
UX TPAMOYTOJILHMKOB MBI HC HAaIUIN HHYEro 3aciIy;<HBaolero BHHMAIMA.
Wrax, Ha ocmomvannu ofmiero ypasaeHus § 239 mosydaem

— PM -PL-PN = — 2% — nz* — & — n.
Mt Toro wro0bl TICTOJIKOBATL 3TO BEIPAKEHIIC, 00pATHM BHUMAHUC Ha TO,
yTo, ecam moyomuTh y =0, noiuyyaercs 0x3 -+ na?-- tr4- % =0; cuegoparenn-
HO, KOPII{ 3TOCO YPABHEHHMA JAXYT TOYKH Icpecedenns ocnm AZ ¢ Kpupoi.
Ecanm uepecevenns npuxonsrcst Ha mouku B, € 1 D, ro
Sx® -t nax? -+ wz-+x=0(2x— AB)(x — AC) (x — AD),

BCIIECTBHE UETO
PL.-PM.PN =§.PB.PC.-PD;

CJICI0OBATENbBIO, eCJIH B3fTh KaKylo-HuOYHb ApPYryio oppnmaty [mn, mapa.-
JIeNBHYIO LepBoi, TO Oyier

PL-PM.PN : PB-PC.PD=pl-pm-pn:pB-pC-pD.
910 CBOHCTBO COBCpPHICHHO CXOAHO C TeM, KAaKO€ MBI paublie HALUIM y JIM-

WM BTOPOTO MOPAMKA B OTHOMIEHWM IPAMOYTOIbHMKOB. llonobHoe e cpoii-
CTBO IPUCYUIE I JMHIAM YCTBEPTOr0, HATOTO M Gojlee BBHICOKMX NODAIKOB.

248. Tlyctd Temepn JIMHHA TPETLCTO LIOPANKA HMEET TPH NPAMOIMHEI-
gne acumnrorei: FB/, GDg, IICh (puc. 46). Tax xax jmHEA TpeThEro mo-

Pnc. 46.

PANKa COBNAJAeT ¢ ITHMH TPCM; ACHMIITOTaMH, eCjIM YPABHCHHE 78 KPirBoil
MOKHO DAa3JIORITh HA TPU HPOCTHIX MHOKHTCIA BHXA Py -+ g --r, MOXKHO
V1A aCUMITOT, paccMaTpuBasg WX KaK COCTaBHYW JRHMI0, AaTs ocodoe
YPABHCHIIC, BBICIDMHA YJICH KOTOPOTO COBIAjactT ¢ BLICTIAM YJIEHOM [

1) Mpl coxpaHdgeM BBefleHHHI 37ech (Ge3 OroBOPOK) IIepOM TEPMHUH «TPHAMETD»
BMECTO TPCKIEr0 «KaKk Obl IMaMeTP» MJIN «JMaMeTp JHHKH TPETHEr0 IMOPALKay.
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wpusoit. Ho ganee, Taxk Kak mOXOMEHNE aCHMITOT ONPCHENAETCHA ¢ IOMOIHIO
BTOPOrO 4ICHA YPABUCHHA, TO ypaBHEHHEe A QCHMITOT H ypaBHeHHE s
KPUBOA JOJFKHLI MMCTL 1 OJMIAKOBHE BTOPHE WIEHH. A M02TOMY ecin
RISt KPHBOW, OTHeceHHOH K ocu AP, mMeeM ypaBHCHIG MEKKY abCIICCOi
AP =z un opmunaroii PM =y B pupe

¥+ (Pr+e)y?+ (yx? + Lz +8)y 4+ 0x® a4 iz -+ % =0,

TO JUIA ACHMITOT, OTHECCHHEIX K To0#l e ocm AP, OymeM mMCTh MCHKILY
abcmuccolt AP =x u oppuraroii PG =z ypasHCHEE BHMIA

28+ (Br+e)z2+ (ya2+Clx+ B)z+ da®+ma+ Cx+ D=0,

rage koadhdummentsr B, C, D) 1aKoBH, 9YT0 5TO ypaBHEHHC OKA3HIBAETCH
PABJOKUMEIM HA TPH NPOCTHX MHOKHTEINA.

249. CncpmosartenpHO, eciim mpoBeCTH KAaKylo-EUOYnb opambaty PN, me-
pecewamomyo KpmuBylo B 1pex Toukax L, M, IV, u acnMuTOTH B Tpex TOd-
kax £, G, H, 10 n3 ypaBHeHns nud Kpusodl Gymem mMeTh

PL+ PM + PN = — pz —e,
a ¥3 ypaBHeHHd ANA acUMOTOT pPaBHHM 00pasom OymeT
PF 4 PG+ PH = — fz—e.
B cuny aroro momydaem, 410
PL -+ PM + PN = PF -+ PG-- PH, 10 ectb FFL—GM -+ HN =0.

Ecmu sic mpoBectn Kakylo-HEOYAL APYTYO OpAUHATY pf, TO GymeT paBHHIM
obpasom

fn—gm+hi=0,

CnepoBaTenbHO, eciM Kakaf-HEHGYAL IpaAMasl IE€PECeKAET B TPeX TOYKAX
KaKk KPHBYIO, TAK W TPH ACHMITOTH, TO o0¢ YacTH JMHHL, KOTOPEE COJep-
HaTCA MeXIY ACHMHTOTAMH ¥ Kpu-
Boil ymEHedl W oBpaimeHH B OQHY
H Ty Ke CTOPOHY, PaBHH [rperneii]
yacta, o0pamieHHOll B IIPOTHBOIO-
TORHYI0 CcTOpoRy [*3].

250. Cramo OwITH, y JHHUK
TpeThero HOpPsIKa, WMelolled TpH
OpAMonnrHCIHEIC ACHMNITOTH, TpH
BETBH, CXOAIMECT C DTUMU ACHM-
NTOTAMH, HC MOTYT 6EHTH BCe pac-
THOJIOKEHE TO  OOHY W Ty IKe
CTOPOHY OT ACHMOTOT, W €CIIH IBe
13 HUX HAXO[ATCSA HA ONHOW M TOIi
FE CTOPOHE, TO TPeTbs 06A3aTENB-
HO moRHA OHTH o0pamieHa B IpPo-

Puc. 47. TUBOMONORHYI0. IloaTomy HeBos-

MOKHA TAKOTO POJA JIMHHS TPETh-

eT0 IOPS/KA, KaKasd IOKA3aHA Ha puc. 47, Tak Kak MpsAMas, IepeCeKalo-
mas AaCHMIOTOTH B TOYKax f, g, h, a KpUBYyl B TOUKaX I, m, n, paer

1) B nepsoM usgannu Kospunmentu {, B, C, D. [A. ll.]
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ofpamicHHEC B ONHY W Ty C CTOPOHY w=acru fn, gm, hl, cyMMa XOTOpHX
He MOykeT OBITH pasuna Hyaio. V6o wacru, ofpamicHIEe B OJHY CTOPOHY,
HOAYHAXOT OMUH M TOT JKC BHIAK, CKAXKeM -+, & YacTH, ofbpameHlikle B OpO-
THBONOJIORHYIO CTOPOHY, LOydYaloT 3HAK — . OTCI0fa SCHO, 4TO CYMMa BCeX
9TUX 4Yacrell He MOMeT OKa3aThCA PABHOH HYJIO, eCIM TOJBKO OHH HC MMC-
0T NMPOTUBOHOJOMHLIX 3HAKOB.

251. M3 BHIDIEN3IOKEIHOTO fACHO, HNOYCMY Yy JIMHHH TPeThero HOPAKa

HE MOMKCT CYWIEeCTBOBATE IBYX HPHMOHHHOﬁHHX ACHMIITOT BHI3 u—:—t—2 , B TO

A
BPCM:I, ROTZA TPeThs ACHMITOTA BHAA U= . IT0 HPOUCXOTUT TOTOMY, UTO
runeploIMIeCKUC BETBM MePBOro pofa GeCKoHCYHO (oJibmMe TpHOIMKAIOTCS
A .
K CBOMM aCHMITOTAM, 4YeM rumepbonmdecKas BeTBh BAMA 4= . Heiicran-

TeNbHO, eCNIM MBI OPeNoio;KuM, 4YT0 IpaMas fl IepeMmemaercs Ha Gecko-
HEeYHOCTH, TO OTpe3¥m jn, gm, hl craHyT OCCKOHeuHO MaJaHMH. A ccan

A
OPeAmoNIOKATh, YTO jJBe BeTBH nx, my OymyT BUjga U=3;, a TPEThA BETRL

: A
lz—mBupa u=7, TO OTpesku fn m gm OymyT OeCKOHCYHO MeHbIIE OTpe3Ka

hl u, caepoBaTesBHO, HEBO3MOIKHO, wTOOH gm = fn+ hl.

252. Takum obpazoM, y Juuuii BHICMIHX NOPANKOB, ¥ KOTOPHX KOIAMYC-
CTBO ACMMOTOT pABHO YHCIy UX UBMEPCHHIT, He MOMeT OHTb eJRHCTBCHHOI

A
ACUMOTOTEL BAZA W=7, B TO BPEMJ KAK OCTAJIbHH® ACHMNTOTH IPHHAZJIC-
A
AT K 00Jice BHICOKUM BHIAM u=3, U=p; U T. I; HO €CIM eCTh OHd
A
aCHMIITOTA BHAA U=, TO 00513aTeJIPHO TOJJKHA OHTH €eme OmHA Iomo0Has
acumorora. Ilo Toil ke mpmumEe, €CIM COBePINEHHO OTCYTCTBYET ACHMITOTA
A
BUfA U=, TO HC MOMKCT OEITL TOTO, YTOOH CYIIECTBOBAJA JWIIbL OfHA

A .
aCHMIITOTA BHIA u-——t—z, a JOJIKHO OBITH 110 MeHbIICH Meépe [MOBC TaKuC

A A
acaMOTOTH. 1160 rmmepfonmyeckne BeTBH BHJIOB u=3, u=3u T. I 6ee-

A
KOHCYIO OJmKe moaXonAaAT K CBOMM AaCHMIITOTaM, YeM BeTBH BUOA u_—-[—z

Taxum ofpasoM, @pm UCYUCIACHUU
BHJIOB, KOTOPHIe 3AKIIOYAIOTCS B KAKOM- M\
JuGo BHICHIEM IOPSHIKe, JEGTKO BHAC-
HUTH TC¢ CJIYYaH, KOTOPHE JOKHEl OHTH
orbpomens, #  u30eHATHL, TAKAM
obpasoM, BHAUUTETBHHEIX TPYMHOCTEH
BHIYUCJICHUA. >

P 0 v/

253. IlpeaunodnomuM Temepb, 4TO
JMEUS TPETHETO HMOPSAMKA IepeceKaercs
HEKOTOPOH HPAMOi JuIib B JIBYX TOY- Puc. 48.

KaxX, a BCeMH JpyruMum IPSIMEMH,
IapajyiebHEIMA TIePBOH, MepecekaeTcst aumb0 TOMKe B ABYX TOYKAX, JHGO HA-
rae [*4]. CnepoBarenbHo, ecim Ha Kakoi-HEOyxb ocu TOCTPOUTE OPAUHATHL ¥y

A
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nmapanjedbHbe 3TOH NPAMOH, TO yPaBHEHHC OyICT TAKOrO0 BUA:
2»1_ (WL\—CJC+9)y+‘5$3+7]x2+w+%:0

pr-+e Ppz-¢

y

Pasymcercs, ccan (puc. 48) abemuccy AP obozHaunth yepes x, 10 MH OymeMm
uMeTh OBC OpjMHATH Y, a uMenno PM m — PN. Ho B cuny upuponnr ypas-
HeHwil Gymem MMeTh

—yz?2—Zx—b
Pz-te )
Pacccyem oppumaty MN moronam B touxe O; Torpa
_ 1 y2? - Cat0,,
PO=5 e )

orciona, ccau HoaoknTh PO =z, moayuurcs
1
2 (o -+ ) = = (ya®-F Lz 4 0);

{3 IOCJeTHero $CI0, YT0 Bee TOUKH O, Nedlue MOMONAM OPUMHATH, HapaJ-
sieqpabie MN, nemgar ma runepbone, ecan TombKo Yz2 4 {x -0 we pgemnren
na Pr-4-e, a B >TOM mociecueM caydae ToukH O GymyT JICKaTh HA NMPSMOIL.

PM — PN =

254. Canenonareibuo, ecuu yz®-+ Lx-+0 meaurca na Pr-+e, To B sroM
ciyuae y wpupoit Oymer nJmaMerp, T. ¢. UOpAMas JHHUHA, KOTOpAas JCITHT
n0NONAM BCE OpAMHATELI, MHapaiicasubic MN. 3To cBoiicTBO IPHCYIC BCEM
armHAsM Broporo mopsajuxa. Ho cemm yx--{x -+ 0 peanrca ma Px4-g, To oo

—g . e
J0IGKHO UCUe3aTh, €CJII TOJIOMUTH x:T . Iloatromy, ccin Oymer vye?—

— Bel - B2 =0, To B prOM Ciiyyac JTMHMA TPCTLETo TOPsAAKa OyieT 1Merh
JamaMeT).

255. Taxum o0pasoMm, HCX0ms M3 BHINEN3JIOMCHHOTO, MBI OyneM B co-
CTOAHMH B CAMOM OOINCM BHJE OLPCICINTH BCe CIYyYaH, KOTAA JUHHH TPETHEro
nHopAxKa umeoT guamerprol. [eficTeurenpHo, WycTh gano obuiec ypapuenue

3 2 .
ay® - By - yya? + 0x® 4- ey? -+ Lyx + nat 4 0y -z + % =0,

OPIHMHATEH KOTOPOTO ¥ H¢ MOTYT UMeTh JUAMeTpa, TaK KaK OIN HMCIOT TDR
smavelmsa wil e oxmo. llposeyem Torga mopy Kaxkum-HEOYIL JAPYTHM YTIIOM
K Tolf e ocH JPYTHC OPJUINATEL i, Tak uro Oymer y=nu ¥ T =1—mu.
Tocsie mMOICTAIOBKIT TOJIydaeM

+ an®ud -+ Pn2ult 4 ynui? 4 01% -+ enu? + {nut +- nu -+ 1t 4- %

— Bmn®u® — 2ymnu®t — 38mut? — {mnu® — 2nymut — vmu

I
e

+-ym2nud -+ 38mut + nm?u®
— dmBu?
Hrax, mpessie Beero, aisi TOrO YTOGH HTH HOBHE OPAMHATH OKA3amich

TARUMH, JJIsT KOTOPHIX CYICCTBYCT AMAMeTp, HeOGXOmMMO, YTOOB OHH MOTJN
IIMOTL JIMNIL ABA 3HAUCHINA; C¢TaJ0 OBITH, MOJydaercs

and® — fmn?+-ym?n — dm3 = 0.

1
1) B mepBoM mnsmanuyu MHOMKUTEID 5 omymen. [4. I
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256. Ho cBepx Toro tpebycres, wrofsl KOMMYeCTBO, Ha KOTOPOC YMHO-
maeTesS ¥, a MMEHIO

(yn— 30m) 12+ (En — 2qm) t - 60 — um,

HEeINI0ch HA TO, HA KOTOPOC YMHORACTCA u?, a MMEHHO Ha
(Bn? — 2ymn + 30m®) t + en®— {mn -+ nm2,
TO ecTb YTOOBI OHO O0PAmIalioch B HYJb, 6CIH TOTOKUTH

__ —en?4-{mn—nm?
T pnt— 2ymn -+ 38m?

CremopaTeibHO, OTCIOHA IOJy4aeM

t

bn (Gn-—2nm) (en®—Lmn{-nm?) | (yn—-30m) (en?—Lmn-nm?)?

‘= BrE—Zymn-| 3omfm ' (pn®— Zymni-36m3)Em

257. Ecam cra3aHEHOe BbIle IPUMEHHTH K paHEe NEPEUMCICHHLIM BHUIAM,
TO CTaHeT ACHO, 4TO HEePBELl BUJ COBEpHOIEHHO He uMMeeT muamerpa. UTo ke
KacaeTcA BTOPOTO BHAA, OH HMMeeT NHAMETP, ACHANMUN HA HBE pPaBHHE YaCTL
XOopppl, napannejabHEe 0CH, HA KOTOPO#l oTcumTeiBaloTcs abenmecsl z. Tperwii
BIj COBEDIIEHHO He JoNycKaer pmaMerpa. YersepTeiil BHJ BCeTHAa MMEET OfiMH
auaMeTp, KOTOPHE JeJUT MONOJAM XOPH, HapajleiabHpie acumMuTore. Ilarsit
BUJI MMeeT TPH nUaMeTpa, KOTOPHE AeJAT HOIM0JAaM XOpjH, HapajlaedbHble Kaski-
nmoit m3 acumntor. lllectoil Bux coBepmenHo He MokeT uMerh guamerpa. Cemb-
Moii BHj Bcerja mMeeT OUH [UaMeTp AJs XOpJ, IMapaleJdbHBIX aCHMITOTE,
noJyvalomeiica W3 MHOMHTeNsT r—my. BockMoil BHE HMeeT OJVH mmaMeTp
JJIa X0DA, NapamdelbHHX ocu. [leBsiTeril BU uMeeT mBa guaMeTpa: OfMH A
XOpj, DapaledbHHX OCH, I {PYTOH WIS XOpH, Mapalle lbHEX TPYToil acuMi-
tore. JLecarsiii Buy mogo0eH 10 cBoeil cTPYKTYpe BOCEMOMY, & OMHHAIIATEL]
BHJ] — [eBATOMY. JIBeHamgumaTeIii BHJ B OTHOIIEHHH JUAMETPOB OJHHAKOB
C BOCHMBIM BUJOM, a TPHHAAHATHII — ¢ meBATLIM. YeTHIpHAAUATHE Bux mMeeT
OfUH [HaMeTp [JIA XOpf, HapajiedbHHX ocu. Bumgs maTEAgUATHRE 1 DIecTHA-
RUATHIT COBEPHIEHHO He NMeIT X0/, KOTOPHE IIepeceKaln O KPHBYK JAHEMIO
B IBYX TOYKAX M, CTaN0 6KTh, He MOI'YT MMETh JHaMeTpa. Y KA3aHHBIE BbIIe
cBoiicTBA [OMaMeTpoB OBIM Hajdeskan(uM o0pasoM orMeueHH Hviomononm.
B CWIy Yero HaM Ka3aloch yMECTHHIM 37e6Chb 0 HHUX yHOMAHYTH {%5].

258. Xors B T€X ypaBHEHIAX, KOTOPbIe MBI A4JIH BHIIIE IS OTHEeNbHLIX BIi-
JOB JIMHEKMA TPeThero MOPAJKa, Mbl IPEIIOAATANN, YTO Z M j BBAUMHO HEPIeHIH-
KYyJAPHB, OIHAKO an/Ipona BIIA KpI/IBLIX HE HM3MeHdAeTcad U1 B TOM ciyqac,
KOTJa KOOPAMHATH HAKJTOHEHH IPYT K ApYTy Hof JobuM yriaom. UGo croasro
OBl HU a0 YpaBHEHUE BeTBell, yXOMIuX B 6eCKOHEYHOCTD, TPHU IPAMOYTO0Jb-
HEIX KOODIHHATAX, CTOJBKO ;Ke BETBell [acT TO jKe caMoe YPABHEHNE W B TOM
clyuyae, KOrfa OpARHATH OyIyT HAKIOHEHE K O0CH og H06um yraoM. He name-
HAETCA, KOHEYHO, W HOpHpoHa BeTBell, yXOomamuX B OECKOHEYHOCTH, KOTTA
MBMEHAETCA yIoJ HAKIOHA KOOD[HMIAT, MO0 Te KpUBHE JHHMH, KOTOPhE ABJIA-
10TCA TapaloJuYecKIMY, OCTAHYTCA MapaboNNuyecKIMHE, & Té KPHBLIE, KOTOPHIC
ABIAOTCA TUNePOOoIMIeCKIME, COXPAHAT HeN3MeHHoil csorw mpupony. W pame
BHJI BeTBeif, KaK mapabfoinuecKUX, TAK M TUNePOOIMYeCKNX, He W3MEHACTCs.
Taxum 06paszoM, KaiKayo KPUBYIO, KOTOPYIO HA OCHOBAHUM €€ YPABHEHUSA OTHO-
CAT K MePBOMY BHjY, OYAyT JU IPH 9TOM KOOPAMUHATE HPAMOYTOAbLHLEIMHE K
KOCOYTOJNbHBIME, HPHAETCSA BCET;a OTHECTH K TOMY JKe CaMoMy HepBOMY BHAY.
CosepmenHo Tak e GymeT o6CTOATH HENO CO BCEMH APYTHMH BHIAMH KPUBHX
auHAi.
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259. CremoBaTesbHO, €CAH AOOYCTUTL KAKOH yroguo yroj HaKIIOHA
KOODJIMHAT, TO JAHHLIC BHIIEe YpaBHEHUs He IPeTEpIsT HEKAKOTO OTPAHI-
YeHHMs, €CAM BMECTO Y [OCTAaBUTh VU WM BMECTO & DOCTaBNITEL — WU, Ijie
pu?+v2=1. A nabpas 110 CBOEMY 3KEJAHUIO YroJ HAKIOHA, MOKHO YIIPOCTUTH
npuBenCHHEC BEime ypapHemus. Takmm oGpasoM, IJIf OTHAENBUBIX BHJOB
HONIydanTes cJcpylomue mpocrefimme ypaBICHHS MeHIY KOCOYTONLHBIMH
KOOpIHHATAMH [ W U:

UEPBBIU BUL
w12+ nu?) +au?+ bt +cu+d=0,
upuaem Bd n He =0, Hu b He =0.
BTOPOM BHIL
u (2 4+ n%w?) 4 aut+cut+d =0,
upadem n He =0.
TPETUN BU
u(t®—n®u?)+au+ bt +cu+d=0,

a2
npuuem n me =0, b ve =0, :}:nb+c+m ne =0.

YETBEPTHI BUI
u (12— n%u?) - an?4-cu--d =0,
a2
upnuem n e =0, ¢+ T He = 0.
IIATHI BUL
P! 2,2 9  @'u
u(1*— n%?) 4 au —~m+d=0,

npudem n He = (.
WECTOI BUT
fu? 4 at® 4+ bt cut+d=0,
npundem a #e =0 n ¢ He =0.
CEIBMOT BHJI
tu a4+ bt d =0,
opnaeM a e = 0.
BOCBMOII BUJI
tu?+ b+ cut-d=0,
upnaeM b ge =0 n ¢ He =0.
HNEBATHI BUI

2+ b4 d=0,
upwaem b ne =0.



0B OCHOBHBIX CBOMCTBAX JIMHUM TPETHBEFO ITOPHJIKA 141

JECATHEIN BUI
tw—b* - cu+d =0,

apnuem b ne =0 n ¢ He = 0.

OMMHHAJIIATRIN BUL
tu? — 0% 4+ d =0,

opugeMm b mHe =0.

IBEHAJLIATEI BAIL
tut+-cu -+ d =0,

opudgem ¢ He =0.
TPUHAJIITATBI BUM
tu?+d=0.
YRTHLIPHAINATE BUT
utt-at?+cu+d=0.
NATHAIIATEI BUL
uwd4-atu+bt4+d=01%),
npudem a He =0.
MECTHANIATLIT BUT

udfat=0 [49].

" U b 3b 3t
) Ecan BMecTo u MOZCTABUTHL U— -— , a BMECTO ! IOXCTABATH L+ — u—"% , ‘TO
a a2 a3 -
OpUBeJleHHOe Bhlile ypaBHenne Hepeijier B caeayiomee Gojdee mpoctoe: ul--atu-te=0,
3

b
rue e:d—?— RV N/IN

R =459 e



ritABA XI
0 JUHUAX YETBEPTOI'0 MOPAIKA [¥]

260. Crnepyromee ypaBicHHC Aid AWHON YCTBEPTOr0 MOPALKA ABIACTCA
olnm:
ay? - Pydx 4 yy2a® - Syad - ext - Ly byl
+ 0yx? +x® vyt 4+ Ay Lpa? + vy - Ex 4+ 0=0,

110 ero MOKHO (HM3MEHs[si KAk YrLOoJ HAaKmOHA KGOPIWMHAT, TAK W ITOJIOKCHHE
0CH ¥ HaYajg0 KOOPMUNAT) B Pa3IHYNEX CIy4aAX MHOPMMHI IYTAMI ONPHBECTH
Kk Gomec mpocroMy Bway. [lig Toro ke, UTOGH COTTACHO H3JIOREHHOMY
BHIOE MCTOAY ILEPEUNCINTH Bee eulel WM, cropee, pode Janmuid, KOTOpHIe
cogepskat B cebe 3ToT -MOPAJOK JINIHH, HAMJICHKUT NPUIATL BO BINMAaiue
BEHCIUMI WJIeH, B pe3yahTaTe 4Yero MNOIYYAKNTCH CICTYIONIRe pasiudHEe
clydan.

I

HOI‘J_{{I BCe YeThIpPe MOPOCTHX MMOKHATCJA DBBHCIICI0 YjieHa ABJIAIOTCH
MHUMEIMIT.

II

Horpa Ttonpko Ba MHOMKHTENAA HBJIMIOTCA JeHCTBATEJBHHMA ¥ He
PA8BHEIMU MeKAY €006010.

111

Korsa TO/BLKO gBa MHOKHUTENHA ABISIOTCS NeHCTBUTEIBHHIMH ¥ DaBHH
MeRIy coboio.

Iv

Korga Bce dersipe MHOMKUTENS ABIATCA [AeliCTBUTENBIKME ¥ He
PaBHEL MC3KJIY c00oI0.

\7

HOI‘II& OBa MHOMKHUTEJA PABILI MEKAY COGOIO, a Japyrue paBa  MHOMKU-
TeJIsFk He¢ PABHBL MEKITY cofo10.
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VI

Korjna nmoMmMo gByX paBHHX MHOMKHTENEH OCTAJLHEIC ABA TOMKC PaBHKI
MesRgy cobor.

VII

Horga Tpw mpoctHX MHOKATEN PaBHH Mekyy c¢obolo,

VIII

Horaa BCe WeTHIpe MHOJKHTCIA DAaBHEL MEXKAY €00010,

CAYYAU 1

261. lHorma MHOMKITENH BBICHIET0 9YJEHA ABISIOTCA MHUMBIMH, 10 KpH-
BasA JIMHIA COBCPHICHHO HC UMeCT yXOAAMEX B OeCKONGYHOCTH BeTBell; cie-
JOBATCJIBHO, TAK KAK MBI CTPOUM pasiMduc POHOB KPHBRIX Jiunil Ha pas-
Jamg OCCKONCYHRX BeTBCil, TO paccMaTpuBaeMHit ciaydail jgaeT HaM onuH
aamsb pop. Crasro OwITH,

roa1

37O — PoI KpUBHIX JIHHUII, KOTOpLle COBCPIICHIIO He WUMCIOT BeTBel, yxons-
mux B 6ecKOevHOCTh; MX HPHPOAY BHpaskaeT cJCHyoOmec Ipocrelimee
ypaBHeHHC:

(y* + m*e®) (y* — 2pay + ¢*2?) - ay®z -+ byx® + cy® -
-+ dyx +ex® -+ fy+gr+ h=0,

npaueM p® 3pecs Menbmice, dem ¢ [leficrBaresbHO, Tak Kak wiewmb y'ou xt
00523aTeIHHO UMCIOTCH B BBICHICM 4JiCHE, TO IIyTeM YBeJHYCHIA HJM yMCIb-
MeHusi KOOPAHHAT & W Yy Ia OIpejcieHHOE KOJIMICCTBO MOMKHO JTOOHTHCSH,
toro, 4roOsr wicnst y® 1 z3 Bo BrOopoM UieHe WCUE3II.

CJIYYAN 11

262. Korma TOJBKO jiBa MIIORUTCAS BLICHICIO YJiCHAa SBJISIOTCH AcHCTBH-
TCHABHBIMU 1 HC DAaBHEL MCKAY €000, MOMKIO IIyTCM M3MeHCHHSA HAKJIOHA
KOOPAHHAT M TOJIOKCHUS OCH JOGUTHCA TOTO, WTOOH OJMH L3 HHX CTajx ¥,
a apyroit z. Tawum ofpazom, ypabHemme IMpUMET CIeAYIOMIMI Bij:

yz (Y2 — 2myr - n2x?) - ay*c 4 bya? +cy? HdyrFex? + fy+gr+h=0,

uprudeM m? 3jcCh MCHBUIC, UeM hZ,

JleficTsuTenbio, Tak KaK B BBHICHICM WicHe Bepamsenmus y3r m yx®
0643aTCIBII0 WMCIOTCS, TO BO BTOPOM TIEHC MOJKHO OIYCTHTDL BBIParkeHHSA
y® n 2% Crano OubITh, Kpupasg OyACT MMETH ABE MPAMOIMHEHHBIE 8CHMITOTH,
H3 KOTOPHIX OJHA BBLPAKAETCH C© .OOMOMmBI0 ypasmemna y=0, a jpyras
¢ nomoupio ypassemna x==0. Wrax, cpoiicTBa IepBOH acHMNTOTEI BHIpaHia-
10TCA YPABHCHICM

n*yxd 4 ex?+ gzr +h =0,
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cBoliCTBa BTOPOH — ypaBHEHUCM
Tyt + eyt + fy+ h=07)

Taxkuv ofpaszom, orciooja TMONy4a0TCs:

POJI 11,

“ ™ A
UMCIOINUH [IBC III)HMOJIHHGHHHQ aCUMIITOThI, 06@ BHIa& U‘—“'—t—', eCJJdn Hn ¢

HH ¢ He ABJAIOTCA lICHe3aIIIIMI KOJINYeCcTBaMHU.

POJI 111,
. . A
KOTOPDLIM uMeeT JABC IIPFAMOJUHCHHBIE ACHUMUTOTHI: OJily BHAIA U = al Apy-

A
Iyio Bijga u:—tT, II BBHIPaKacTCsl ypaBHEeHUCM

yx (y* — 2myx 4- n2x?) 4 ay®x + byx? 4-cy? -+ dyx A fy 4-gr + h =0,
npuyem ¢ ne =0 n g we =0.

PO 1V,
KOTOPBLA HMCET jIBe IIPAMOJMHeHHEIe aCHMIOTOTHI: ONHY BHAA U= --, Jpy-

ryio Bpga u’———ﬁ-, 1 Cogep:RIITCA B CJACAYIOMCM ypaBHCHHIL:

yx (Y2 — 2myx — n2x?) + ay?r 4+ byx? - ey +dyr+ fy+- k=0,

opuuem ¢ e = 0.

POJL V,
KOTOPBIH MMCceT pBe UPAMOJUIefiHbe acHMIOTOTH, ofc BHEA U :—?2— , H co-
HCPFRITCS B Y PABHEIHIL
yx (y? — 2myz -+ n22%) + ay?*x + byx® +dyx 4 fy +gx -+ h =0,
mpauvey 1 f o g ue =0.

PO Vi,

KOTOPBIIT UMCCT JIBC IPAMOJMHEUIIBIE ACHMITOTLI: OOHY BHUIA u:F n apy-

Iy Bija U= % , 1 COJICPSRUTCA B CEYIOTEeM yPaBHCIHH:
yx (y® — 2myx -+ n*z?) +ay’r + by -Fdyx + fy + 1 =0,
uprem [ He =0, 168

1) 9t ypapHemuA ABIAOTCA HEHOANLIMA 0O TOH Tpudiie, KoTopad M3domena
B mpumeuanuu K § 182 ([34]). llonxnsle ypaBHeHUA IMEOT CJHeJAYIOMIMI BH:

- b 2 b2 b d
nyzd4-ex? 4-( gA-%/,x—}—(-Qmi- —e——}——g—ﬁg-}—h>20,

1 1 2
\ n n n

zy3 eyt (f —ac) y+H(—2me2ta?c—af—de+hy=0. [A. [I.]
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POJL VII,
. ~ . . c 4
ROTOPLIIL MMCET ABC HPSIMOIICHITEC ACUMIITOTH, 00C BUAd U=-%, # CO-
AePUTCA B YpaBHEINN
yx (y* — 2myx -+ n®2?) - ay’z - byx® + dyx - b == 0;

1Ipil 2roM ToBciogy n? Gonnmie, wdem me

CHYYAIL 111

263, Hyern me 00a MIOWHTCNA BBICHICTO WJIEHA, KOTOPHIC OXHA IMMIIB
ARIOTCH JICIICTBUTEIBIBIMM, DABHB MC/RIY €000I0; TOIJa ypPaBHEHHUC UpU-
HUMaCT BHJT

1

YR — 2myx 4 nta?) - ayat — bad ey dyx |- ea® - fy + gz h=0,

e cHoBa n? Gonpime, ueMm m®, JTO ypablicHie, CCJU Tobko 1e Oymer b =0,
naer

PO VI

iMeomIril opny mapabomandcckylo acumnrory Bija ul= Al Ho cean 6 =0,
TO, HOJOMUB 2= 00, MONYUIM

Orcroda, ecam @® OKaskeTes MeHpIme, 4eM 4nle, HOJYYaeTcs

ol 1X,

e NMCIOMTH HY OQHOH IIPOCTHDAIOMEHCH B 0eCKOHCIHOCTL BCTRIL,
Ecuu oramercs, uto b =0 1 a? Goabue, 4yeMm 4n%e 1 ecam He Oyner
g =0, To mosyuurcsn

ron X,

.. A
UMEIONNY IBe mnapajillenbubic Apyr APYyry acHMITOTHL BHJA LL:——t— .

{rog xa

A A7,
MCCT JIBC aCUMIITOTHI, OjHV BIEA ILZT I Apyrymo Buia U:T_]‘).

Ecmt 6yer u 0=0 u g=0 u ecan a® Gymer Goubmie, uem 4n’e, 1o
HOIYIITC ST

) Awvyms acummroramn GyayT y==o u y=f, r1e ¢ 1 B cyTL KOPHH ypaBHEHUA
n*y*4-ay--e=0. IIpomssesem upeoGpaszoBanne KOOPAUHAT Y==Z--a ¢ TeM, YToGLI
mepBas U3 AcCUMHOTOT crama ockio x. Torpa M3 ypammenua B Bauasle HACTOSIMEre mapa-
rpadga MOJYYHTCS HWOBOe Yypapmente, B KoropoM Kos(dumument 1pi z? paBen Hymo,
a xoaQdnument mpm x mpuiMaer Buj g (a)= —2mad+da-}-g. ITu-ro xBA BRpMKENHH,
r.e. g(a) m g(f), n cuexyer paccaarpusare BMecto g. Pox XI moayuuTcd B TOM cary-
wae, Korfia 00a U pupamenusa =0. Ecin e Gyger g (@)=0 u g(P)=+0,- To wony-

anred pox X?, Kotoperil 6eut mpomymen ditmepom. [A. I}

2 B
%) T. e. e compuKacalouiecs Apyr ¢ JPyLOM ACUMIITOTH BOIA w=—. [A. Ul

10 J1. Oitaep, 1.t
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.POO XI,

. A
HMeloluil (Be mapasenbHBe APYT APYTY ACHMITOTH BHNA U =
Fcmu 6ymer b=0 u a®=4n?%, no uc dyger g=0, To momxydamrcs

POJI XII,
. o A
UMEIOIUIl aCHMITOTY BUjA UP=— .
Ecam 6yper b=0, g=0 u a®=4n% u ecim h OymeT OTPUHATENLHEIM
KONWYECTBOM, TO TOJIYIUTCH

ron X111,

» A
aMeronuil runepboinndecKyo acHEMIOTOTY BHJ& u?= il
Ho ecau b=0, g=0, a?>=4n% m ) — nomoKUTCIBHOE KOJIHYECTBO,
TO HONYIUTCS

PO XIV,

He l/IMGIO]]II/Iﬁ HUKAKHX TMPOCTHPAOINUXCA B 0eCKOHCYHOCTh BETBEH.

CAYUAH IV

264. TlycTs BCC YeTHpe NPOCTHIX MHOMMTENA BECIIEro diena jeil-
CTBUTENBHE U HE PaBHHL APyr Apyry. Torga ypaBHemme OyjgeT HMeTh Cile-
OyIoTnuit BUN:

yz (y — mz) (y — nx) + ay’c + bya? + cy* +dyr +ex® + fy +gx -+ h=0.
Crano 6BITb, KpmBas OymeT MMETh YeTHIPe IIPAMOHICHHBIX aCHMITOTEL

A . A P A
gubo BHUpga U=, smbo Buma U= 5, JAHOO BHIA U= . Orcroma, ccau

IpUHAThL BO BHMMaHWe yKasaHue, jaumoe B § 251, momydaem caemymnouue
PONEL:
POI XV,

AMeIoNUil YeThpe TUmepboMIecKIe aCHMIITOTH, KOTOpHe Bce OynyTr Bijga

u=2
===

POonO XVI,

A

HMGIOIIII/Iﬁ YeThrpe I‘I/IHGPGOJII/I‘IGCKI/IG ACHMITOTHI: TpW ACHMITOTHI BIAa U == 7

WOy BHAA U= 3

POI XVII,
- A
uMelomuil deTepe rumepboNnYecKne acHMITOTLI, TPH M3 HHX — BHIA U=

A
W ONHY BHAA U =7 .

POJL XVIII,

. A
UMEIUN YeThIpe rnnepx’)ommecnne aCMMIITOTH.. ;IB€ BUIA U = Y ¥ JB€ BHa
u A
=7 -
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POJ XIX,
. A
uMerolud deTHpe IHHepOoJiMYecKne aCHMITOTHL IBe BHmA U =, omuy

A
BANA U= —3 U OQHY BHAA U=

13
POl XX,

. A
UMEIUN 4YeThIpe I‘I/II]GI)60.TII/I'I€CKHG ACHUMIITOTHI. JIBEe BUga u :T n nBe BUI4

A

u=t—3

PO XXI,

A

MEIH geThipe rnnep60m/1‘1ecxue ACAMIITOTRI, IPUYEeM BCE€ OHU BUJA U == 73

PO XXII,

l/IMeIOI_[H/Iﬁ YeThIpe 1‘Imep60.1mqe0141/1e ACUMIITOTHL: Tpn ACUMIITOTDLI BI1 )14

A _ 4
u =7§—H OOHY BUHA u—-?; .
roa XXIII,

UMeIomAi  YeThipe rumeploJMYecKHe ACHMITOTH: [BE ACUMITOTHl  BUJla
A ) 4,
U=-5 M aBe BUIA u=-—3')

pOO XXIV,

o A
HMEKMUY 9eTH e runep601mqe0KHe aCHAMITOTHI, OPUYCM BCE OHHM BUA U :F

CIVUYALl v

265. IlycTp mBa MHOMUTENA BBICUIENO Wjema My CO0ON0 pAaBIIHL,
@ ocTasbHBIC He PaBHEI; TOTjJa ypaBHeHHEe OymeT WMeTh CHACKYIONU BH:

Y2z (y -+ nx) +ayx? 4 bad+ ey +dyr +ex? + fy+gr+ h=0.

3pmech, mpeskie BCEro, eCli NPUHSATL BO BHUMAHIE DaBHbIe MHOMKATENH,
UO0Jy4aloTCA BCe Teé PONLl KPUBEIX JWHUIl, KaKkue mMeoTca B cayuae 111,
M KajKAH#® U3 HHUX MOMET COYeTaTLCH CO CTOJNLKMMHM BUIOU3MEHCHUSMHE,
CKOJTBKO MOTYT WX [aTh HePaBHBE MHOMKUTENH, T. €. CKOJIBKO DOHOB COMCPIKUT
B ceGe BrOpoil caydail. CrexoBaTesnnno, M3 pacCMaTpUBaeMOro 37eCh Cilydas
IONIy9acTcs B OOmeH CJIOMKHOCTH IECThIO CeMb, T. €. COPOK 1Ba DPOJAa KpH-
Bux aupnil?). Ho cpegm HMX mMeeTcs jBa HEBO3MOMITHIX CIIyYas, a HMCHIG:

A
ecym ofe mapajifiesIbHEe aCHMITOTH OyiayT BUia u=-y, TOr1a omua ua

, 0o BHA

A A
OCTaNIbHEIX Gymer suja u=-—-, a apyras o Biga U=

1) 3tor pon HemoaMoiken. [A. 1]

?) Cay=ad I1 copmepmur B cebe 6 pogos 11— VII, cayuaii 111 gaer 8 pojos VIII— XIV,
pramiodan X?. Orciofla monywaerTca 48 wombumanuii, 13 KOTOpHIX 12 KoMOuwamumii Hepos-
MoxnH, a umMesno VII ¢ X, X2, XII; VI ¢ X2, XI, XIII, XIV; V ¢ X* XIII, XIV:
IV ¢ XI u III ¢ XI. Yncro popos cayuas V cocrasuster 36, [A. HI.] -
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u = ;—1; . Taxum oGpasom, sroT caryyait maer copox!) pojos, 4TO BMecte ¢ Ipe-
TWIYHIIMA Taer wecmbvldecam demupe poda?), Koropyie OG0 OB CIOUMIKOM
AOJINO ONHCHLIBATH 3IeCHh KA KIHII B OTMEILHOCTH. A TaK KaK ME HE MOKeM
3a1ATHCA PACCMOTPEHHEM B OTACALIOCTH Ka’KROTO M3 BTHX POXOB, HEIB3A
¢ YBEPOHHOCTBIO VTBEP:KIaTh, YTO LCe 3TN CIydan ABJIAITCA RelicTBHTENIH-
upMit. Ho ecint ®ro-aadygb MOMCTACT OCYTICCTBUTH HTO Oe€JI0 Ha OCHOBE
N3TOKOHHEIX yKa2auuWif, T0 OH B €Jyd4ae HEOOXOZMMOCTA COKPATHT W YTOdU-

AUT KOJHUYCCTBO POTOB.

CIIYUYAN VI

266. Ovor ciaydali, KOrja IIMEIOTCA JBe Taphl pPaBHBIX MHOKHTeNell,
COICPKUTCH B yPABHEHNH

Y2t - ay® 4 ba® -+ ey +dys +ex? - fy + gz +h=0.

Ho wamgas mapa paBUBIX MHOKITeNIC, paccMaTphmBaeMas cama Mo cebe,
JAeT ceMb BAaPHAIITOB, BCJEACTBHE Wero oJe Mmapsl JagyT COPOK HeBATh
sapmanTos 3), Ho Tax xax X2 me MokeT, KOVCTH0o, ONHOBPEMEHNO OHITH IMOJI0-
ASMTCIBIBEIM 11 OTPIIATCIBIIEIM, TO JBA pOja CTAHOBATCA HEBO3MOKHLIMA
d, ¢Taso GHTH, I3 9TOr0 Caydas TojydaeTcsg B oOmel CIOMKHOCTH COPOK
ceMb %) DOOB, @ 3TO WICIO BCC eIle CAANIKOM BEMHKO, 4T00B MOKHO Obiiio
MEePeunclAnTh 37eCh EBCC C.Iy4au. Taxum o0pazoM, mo CHX IIOpP Mb HAWJIU
2mo odunnadyamy PooOB ).

CHYUAW VII

267. Eciti Tpu MHOKMTCIA MEAAYy €000 DaBHBI, TO yPaBHeHHE IIpH-
M3 eT B
y3r -+ ayx? + ba® -+ cy? - dyx - ex? - fy +gr -+ h=0.

A
3Uech, MIOMKNTENs & gacT aCHMOTOTY BHAR U =—, €CIH ¢ He =0; a ecsmmn
. 4 0
¢=0, wo f we =0, T0 oN HaeT ACUMNTOTY BUJA U =7 ; €CIH K& C=

A
n f=0, T0o oH gaer AacHMIOTOTY BUAA U= -7 . 3aTeM MHOMKHTENL Y3, eciand

ToibKo He Gymer b=0, paer mapaGoiiMycCKylo acuMmmTOTy Bupa u®= A{%.
A ecom b=0, 10, HOAOKIUB T OECROHOTHEIM, IMOTYYaeM

eyt fyth o
x

Y4 ayxr LdyH-ex g -

3acen, ecau e we =0, moayanres y® - ayx -+ ex =0, oTRyja, eciau a He = 0,
moayuntes u 42+ ar=0u ay+e=0. Taxnm o6pa3oM, OIHOBPEMEHHO NMeeM

1) Toumee rTpuguars wecrs. [A. HI.]

%) Tounee mecropecst. [A. HI.|
3 Yyeno popos B caydae III cocraBiser 8. 3pech caejlyer paccMaTpMBaTL pas-

auunble Tapsl, YN0 KOTOPLIX cocrasaaeT 36. Ho 6 H3 BTUX IApP HEBO3MOKHEI, @ NUMEHHO
covetamm: X1 ¢ X2, XIII, XIv; XIII ¢ XIII u XIV; XIV ¢ XIV. Takum oGpasom,

ameercs 30 popon. [A. ]
4) Bonee To4noe YUCIO— TPHANATE. [A. 1]
5) Bosee Toumoe uncio— gesdAuocro. [A. 1)
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mapaboamiccrkyo acuMOTOTy Bupa u?= At n rroneploIUYeCKYI0 aCHUMITOTY,
KOTOpasg BHIpasKaeTcsa ypaBHeHHEM
e3 de ce:—afe--ah
____.__—L -—-—————:01 .
(ay-+e) z g+ prr )
CrnemoBarespHo, cCi TONBKO He uMecM e* 4 a?de—a’g =0, to sra acumn-
A
rota Oymer Bmuma U= —-; B HPOTHBHOM ¢ CJyYac ora O6yacr Buma U=z
A ecom a=0, mpiuem e ve =0, 10 moyuures y?-+ex =0, aro waer napa-
6o IeCcRyI0 aCI/IMHTOTy puga ud= At. Eciu me Oymer e=0 u a=0, to
nouywurcs y*+ dy+g =0, u aTo ypaBuemmc pgaer auGO OFHY ACHMITOTY

A
BUA U= -, aub0 TpU aCHMITOTEL TOTO 3KC BUJA, JHUOO OJHY ACHMITOTY BHJA

A , A P s A
U =-- 1 ogHy Buga u=--, mubo ogHy acmMmTory Bujia ud=-—-. laxnm

o6pasoM, B OOmieH CJAOMHOCTH NOJY4acTCH BOCeMb pPasiMYHHX cIydaes,
KOTODHIE B COYeTAaHHH ¢ TPCMA CIAYYaAMH, TOPOMIACMBIMA MHOMKHTEIICM X,
maoT gBagnaTh derbipe poga. CienoBaTenbHO, BCC PACCMOTPEHHHE 0 CuUX
nop cJaydJau gaioT CTo TPHAUATh IATh POJOB 2).

CIAYUAH VIII

268. Ecay Bce muosurenn GyayT Measny co0ox PaBHBI, Oymer uMerh
MeCTO CJASNYIOINee ypaBHEHue:
y*+ ayz -+ byx? - ka® + cy* + dyx + ea + fy+ g+ h=0.

dtoT cayuail, ecau ne Oymer k=0, maer

POJI CXXXVI,

UMEIOTIHLIT e/IMRCTRCHHYIO mapaboILIecKyIo ACAMITOTY Bija ut = Atd.

Hycrs k=0, #o b me =0; rorma momyuurest y*+- byx®+ ex?=0, omyna
y?*+bx2=0mn by +e=0. OTCIOJIa A5 IPAMOJITHEHHON acTiMITOTH by +e=0
TOTYIHTCSA

ce?  dex ef

4 2 .
(by+e) 2+t G+ Gy — -~ gr b h=07);

CJIel0BAaTENbHO, €CAU TOdbKO e Oymer ac®— bde-+b%g=0, Gymem nmeTh

1) Noax"oe ypaBHeHLe HMeeT BIJ

(aye) x4 atL=0,
rae
a=-§;——+g - Ceg—aaezf-{—azh a iiezjg—da? (4 m
2) Boliee TOYHOE YHCI0— CTO YeThpuagunate. [A4. 1]
3) Ilonnoe ypaknenue TaKroBO:
(by-to) 2242 bde+gb z+%44—- 2 L AA__}_(aez—bde_}—iT) (2ae—bd) _

Ono uojgyd4aercda, eciin B ypaBIleHHI/I, upnBefennoM B HaYalle HACTOMIRETO uaparpad)a,

OOJIORUTE Y= a+ B -|— -}~ ... w npupaseATs KOs PULHEUTH HPH z2, x, 0 wymo. [A. 1.}
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A A
aCUMIITOT B2 U=-—, a B HPOTHB{IOM cJy4dae BUIa U =— , OTKyIa
f y t2 ’ y

OIYIAITCA

PO CXXXVII,

KOTOPHI HMeeT ofHy uapaboiamdecKylo acuMuTory Buaa u’= A1* nm ogmy

A
rnnepﬁommecrcylo BUA u:—t, a Tarme

POl CXXXVIIL,

KOTOPHIET nmeer opiy napabodnmaeckyro acuMmmorory Buaa u®= 41> u omny
A
runeploIITIecKyIo BHAA U= 5 .

269. Ilycte Teneps k=0 u b6=0, Tag 49ro Gynmer
. A
y*+ay*c + cy? +dyr L ex? -+ fy +gr4-h=0.
Ecim e me 6yzer =0, to moayuntea y*-+ay’c-+ex?=0, a aro ypaBHeHue
B Ciydae, ecau a? Meubime, 9eM 4e, HEBO3MOKHO; ecid ke a? Oojbmre, 4deM
4e, o0 maer aBe mapabosMYECKHe ACHMITOTH, OTHECEHHEe K ORHOH W TOH
xe ocu, Buma ul=Af. A ecau a®=4e, T0 >1H nBe napaboJIH CIMBAIOTCA

8 oguyl). Tax momywatorcs pogst CXXXIX, CXL u CXLI.
A ecim e=0, To mMeeM ypaBHeHue

y* 4 ay*x ey +dyz+ fy + gz +h=0;
wocaeniee, ecan ¢ He ==(, TpuHUMaeT BHUJ
yr+ay*r -+ cy? + dyr + gz = 0.
Orcioa momyuatorcsa ypasuenus: y2+ar=0 u ay?+dy+ g=0. Hocnenee
ypaBHenue paer ans y jubo gBa NefiCTBHTENBHHX 3HA49eHUsA, PABHBIX OPYT

Apyry uWiu He paBHBIX, JAHO0 BOBCe He [aeT XeHCTBMTEeJLHOT0 3HATEHMS.
B mepBoM caydae KpuBasg JMHEHA, KpPOMe OgHOH mapaGoimdecKoil acHMOTOTHL,

A
nMeeT OBE mapaJjesJbHble aCHMITOTH BUJa u—_-T , BO BTOPOM Caydae OoHYy

‘A -
4CHMIITOTY BHJA uQ:T, a B TPeTbEeM HE WMeeT OgHOM aCHMITOTH, OTKYHa
cHoBa moJydaioTcs Tpu poma, a mmemno poasl CXLII, CXLIIT m CXLIV.

270. 1lycrs teueps u @ =0, tak uro Gymer
y -i-ey? - dyz 4 fy +gx +h=0.

B nmaumom cuaydae, ecam He Oymer d =0, xpuBas umeer mapaboIMIECKYIO
: “ A
acuMOToTy BHma u®= At W OQHy OPSAMOJHMHEHHYI0 acHMITOTY BHEA U= <

1) I9ra acuUMUTOTA HMeET CAeAYWIIUMH BM:
1 1
%
y=az®4pz’ -y,
1 1
. A
l'ax, sanpumep, y:xz—lnz‘ JlaeT ypaBHeHue

Y2 —2)—hay —z=0.] 4. W]
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ROTOpasl comepskuTca B ypasiueHmn dy--g=0. Haxonen, ecim 6yger d=0,
To Kpusasi Oymer uMeThb Oy uapabosiM9ecKylo acEMITOTY BHua u'= Af.
Taxum obOpasoM, y JHHUI TerBepToTo TOPAMKA YCTAHOBIEHO B O0IIeH CIIOMK-
HOCTH ¢mo COpok wiecrmo pomos ymuuiil). Ho mocimenmme Bximowaior B cebd
GonpiIeil 9acThI0 MHOrO BHIOB, KOTOPHE 3HAYHTENBLHO OTIAUYAIOTCA APYT OT
apyra.

-271. U3 crazagmOTO y’Ke FCHO, B KakoHl Mepe yBeJNYEBAETCHd YHCIO
POMOB HJiA JHHEE MTOrO B (ojiee BHICOKOIO NOPAIKA, TaX 4TO mepeducieHne,
momo6Hoe TOMy, KaKoe Mbl BEHIIONHUAH JUJIA JHWHUK TPETbEro HMOPAaKa, CTAHO-
BUTCA COBepHIEHHO HEBO3MOJKHEIM, PasBe ecian Obl KTo-HEGYNb HOKeIal 0TBeCTH
7Lt 310T0 meawnit ToM. Yro ke Kacaercg OCHOBHHIX CBOHCTB JIMHHI 9eTBep-
TOro uanm Gosee BBHICOKOTO MOPAMKA, TO OHH BHBOJATCA W3 OOMET0 ypABHEHNA
TAKAM jKe IyTeM, KaKUM Mbl BOCIOJAb30BAJHCH BHIIe AAA JHHUH TpeThero
HOpsiAKa; MO3TOMY MH He OyjeM 3Hech OCTAHABIAMBATHCA HA KX H3JI0KEHHH.

1) Boiee TOUHOE WHCAO POMAOB COCTABJAsAET CTO ABARLATH IATH. UHAcAO POROB, COOT-
BETCTBYIOIMUX. BOCHMU cixydasam, Takoso: 1, 6, 8, 9, 36, 30, 24, 11, itnep npumexn 65, IpaBxa
CIYyYalHO, K TOMY ke auchy 125, ecam 6H B § 266 oH MpMEAI B pacder AWML Pa3IHdHEE
womMOnHanum, T.e. 28 womOmmamuit. [A. IIT.]

N = Z4((49) S =



FrIABA XII
OB HCCJIEJOBAHUYN ®OPMEl KPUBEIX JHHHHI

272. To, 4ro GpLIO0 HBI0IKEHO B MPEANIECTBYIONIMX [ITaBaX, CAVIKHT s
onpegesicHNs QOPMEL KPUBHX JHHHH, HPOCTUPAIINUXCA OSCKOHEYHO Haleko
Ho 3agacryio BechbMa TPYIHO ONpenendTh M0 YPaBHCHUIO, KAKYIO QOPMY HMCCT
Ta WU MHaA KpHUBas JIMHOA Ha KOHEYHOM paccrosHmu. Benb mias »Toil menn
HYKHO IJIA KaKuX-Tu00 KOHEUHHX abCIHMCC BHIYUCINTG, MOAb3YACH ypaBie-
HAEeM, BCe COOTBETCTBYIOMIE OPAMHATH M OTIMYUTH HeHCTBUTENLHBIE OT MHH-
MHIX. A 9Ta 3amada BO MHOITX CJAydYasiX IPEBLINAET BOSMOMHOCTH H3BECT-
HOI'0 HaM aHall3a, eciN ypaBHeHue fosee BHCOKOI cTenern. Bexhb ecan aGemue-
ce IPHIVCATh KaKoerHUOYIb ONpeieIeHHOe 3HAYEHNE, TO OpAMHaTa Oy IeT Hrparth
poJib HeM3BECTHONW B ypaBHeHwn. Taxum obpasom, pelrnenue ypaBHeHus 6yper
3aBHCeTh OT 4WClIa M3MepPeHHl, Kakoe mMeeT opjauuata. Ho 5Ty 33739y MOMKHO
3HAYNTENBbHO 00JeTIHThH, IPUBejsd ypaBHeH¥ME K (ojee HPOCTOMY BHAY HyTeM
BHOOpa mauboiee mogxofameil ocu u Haubolee HMOAXOXANEro yTia HaKJIOHA
roopauHAT. A 3aTeM emie, Tak Kak 0e3pasinvHo, KaKyl0 U3 KOOpAUHHAT B3AThH
B KauecTBe abGemuceH, pabora BechbMa 00JIErYaeTcsa, eCill B KaY4eCTBe OPIAHATH
B3ATH Ty W3 KOOPAWHAT, KOTOPasA BXONHUT B ypaBleHWe B MeHee BBHICOROLI
crerredn [48].

273. Tax, manpumep, ecau GBI Mbl 3aXOTEIN HCCHEZOBATH QOPMY JUMHMIE
TpeThero MopsAKa, OTHOCAIINXCA K NePBOMY BUMY, TO MBI B3SLIH ObI IS BTOrO
BHJa OpocTeilllee ypaBHeHHe, IpnsemedHoe B § 209, w us woopmgmuHat ¢ u u
n36pann OLI epBYIO ¢ B KA4ecTBe OPAMHATEL, 4 IPYIYIO0 & B KauecTBe a0CIucent,
TaK KaK ¢ mMeeT Jumb gBa mamepeHus. CremopaTelbHO, MELT MOXVUINIH 6L
B 9TOM CJydae ypaBHeHHE CHERYIOMEro BHIA:

_ 2by--az®4-cxt-d—n2ad

X

2

y

’

KoTOpoe II0CJde penieHHs [gaet

y = b+ 1V B2 dz+czit-axd —nigh
b - x 4

upudeM #H0 b, um n mHe =0.

274. Taxum o6pasom, TeM B3HaYeHHMAM z, KOTOPHE NPHAAOT (QYHKILH
b? + dzx + cx?+-ax®— nPz' monoKUTEIHbHOS IHAUEHUE, COOTBETCTBYIOT fBe
OpIuHATH, a B TeX cIydasX, Korjga 9ta (YHKOUA mcuesaer, abecmucce r CooT-
BeTCTBYET eJIWHCTBEHHAs OPIUHATA Y, T. €. 00¢ OPIHHATH OKA3LIBAIOTCA paB-
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HpIME Meskgy coboio. Fcau me yxasaHHas QYHKIUA NPHHEMAET OTPHUIIATENb-
HOe 3HaUeHHMe, TO HUKaKasd OpAHHATA HE COOTBETCTBYeT naHHON alcmicce.
Ho svagennma »1ofi QYHKIUN, eClIH OHH OBLUIM IIOJOJKUTENLHBIMM, He MOIYT
nepeiity B oTpHIareabusie 0e3 Toro, 4TofH CTATH PABHEIMM HYJIO, T. €. 0e3s
Toro, 4ro0H QYHKOUA crala pasHoil Hynao. Takum ofpasoM, HagiexuT Hau-
0oJee BHEMAaTelIbHO IcclenoBarh Tte clydaw, Korga ¢ymEenms b2+ dz -+
+- ex? + ax®—n%%* crasoBurca =0, wuro, :

KOHETHO, MOJKeT UMeTh MeCTO B ABYX CIy- K L

qasix, ub6o ecam 2z mpesocxogmT  omIpe- MoON
JeJleHHBIH Ipegesl KaK  MONOMKATENILHBII,
TaK H OTPUOATENABHBIN, TO B3HAUYeHHE 9TOH
QyHRONU CTAHOBHTCA OTpHUmaTenbHbM. Ta-
KuM obpasoM, Bca KpuBasg Oyner COOTBET-
CTBOBATH O PEeSIeHHOMY yIacTKy abCciuccsl,
3a IIpeesaMe KOTOPOTr0 BCE OPIUHATH CTAHO-
BSITCS MAUMBIMH,

275. llpeamomoskum, 4ro BLIpakeHme
b2 dx + cx? + ax®— n2%z* w\Mmeer aMIb
IBa MeHCTBUTENbHKX MHORHTENA, T. €. 4TO
OHO MOKET MCYe3aTh JHIIb B IBYX Ccaydasgx;
nociegaee Oyaer UMeTh MecTo, ecnu (puc. 49) k b
B3ATh abcnucey B To9Kax P u S, B KOTOPHX Puc. 49
nMeeTcs JUINb ogHa oppumara. CregosaTeinn- e A
HO, Ha BceM mporsykeaun PS oppuuarts 6y-

AYT ABOMHEIMM W JAeHCTBUTENLHBIMH, a 3a mpepeiamu PS Bce opaumHarTh:
OynyT MHUMBIME H, 3HA9ITT, BCS KPUBast GymeT jeskaTh Mexxyy opamuaramn Kk
u Nn. A opnumata B mHadale abcnmce A Oynmer

v/ . ..
. aCHMOTOTON KPUBOW JMHHUH, KOTOpasg CBEpPX TOTO
Ve nepecekaeT KPUBYI B HEKOTODOM TOuKe UGO eCiIm
N nonoxuTh =0, To ModyUmTCH
3 : dx
Vor-Ldotca?t az® —nxt=1b +5 1M1,
OTKYyZa
e dz ",
X A v bxl o)
Al L7 3 y=—>—,
d
T. e. oyger anbo y = co, aubo y= — 55 - Caepona-
TeJLHO, BITOM clydae KpmBas Oyjger Tawoit gop-
) ” M, KaK m3obpaskeno ma puc. 50.
£

276. lonycrum, uto shipamenue b2-dr--cx?-
Pue. 50. +ax®—n2z* nMeeT 9eTHIPE TPOCTHX NeHCTBATEABHHX

HE PaBHBIX MY co0010 MHOMHTENS U 4TO, CTAJI0

OHTB, 0OHO MCYe3aeT B YeThipeX ciaydasx. ClegoBaTelbHO, B TAKOM JKE KOIH-
qectse MecT P, Q, R m S opauuaTil KOCHYTCA 9T0l KPUBOil JIMHAI B 010l TOTKe.
Crano 6u1TB, ecu mis yuactka ocn X P opauHaTH OHIE MHEMBIMI, TO TEICPh
Ha nporsprenun PQ omnm Oyayr neiicTBUTCNbLHBIMM; 3aTeM, KOHEYHO, Ha IPO-
TaneHnn QR orn OyayT cHOBa MINMBEIMH, 8 Ha TpOTamkennn RS cHoBa CTamyT
neficrourenbabiMa. Haxonen, panbme S, mo maupapicumio Xk Y, OHE BHOBD
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cranyT MEIMEME. TaknMm oGpasoM, Kpupas GymeT COCTOATD M3 JABYX OTHEJdeH-
HHIX [pyr OT ApyTa dacreil, U3 KOTOPHX ojHa OyHeT HaXOMUTHCS MEKLY Ips-
meivu suauavmu Kk w LI, a ppyras Mesxny mpaMuMuy ameusme Mm u Nn.
A rtak kKak B Hauale abcmucc A OpHMHATH ABISIOTCH HEHCTBATE]HHEIMH, TO
2 HeoOXOofuMO, YTOOBl 5TO HAYalo HAXOIH-

/ p Jock aubo Ha orpeske ocu PQ, ambo ma
” orpeske RS. Tarxum oOpasoMm, B gaHHOM
7 clIydae KpuBag JuHug OyHeT HMEeTh TOT
BHJ{, KOTODHIl IpenctaBled Ha puc. oi,

T. €. oHa OyeT COCToATh W3 OBaja, KOTO-

pHI oTHeAeH OT OCTAIBHOM YacTH KPHBOil,

CBA3aHHOU ¢ acuMmnrorolt AD, w KoTOphIil

o r L4 s . HaB3BIBAIOT CONpAXCEHHM 1) 06aaoM.

277. Ecaim nmBa KopHa CTaHOBATCA
paBHEIMH, T0 ambo Ttoukm P m Q, nubo
touku Q u R, mubo royxu R u S coBmagaor
apyr ¢ gpyrom. Ho ecan mammmo mepsoe,
n TO, TAK KaK Touka A Jexut mexxay P uQ,
p m 006a KOpHA NOMKHE OHTL PABHR X, UTO
OXHAKO He MOJKeT MMeTh MeCTa, TaK Kak b
HE MO)KeT OTCcyTCTBoBaTh. Kcam ke coB-
magalr Touxkn R m S, TO conpsyReHHHN

Puc. 51. OBaJl cTaHeT GEeCKOHEYHO MaJEIM U HOpe-

BPATHTCH B CORPANCEHHYI Mouky. A ecln

canBaorca Toukn Q u R, 1o 0Bal COENMHUTCA ¢ OCTAJIBHON WaCTbl0 KPHUBOM
JUHUE TakuM 0oGpas3oM, 4ro IOIYYATCA 3aysteHHad Kpueas, TOKasaHHaA Ha

£

Dy yom D
K N
K N
X Pl A R 14 X A y
q S 7 L~ S.
77
P n
V.4
£ Lim £
Pue. 52. Puc. 53.

pHuc. 92. A Korpa cOBIAma0T TPHM KOpHHA, T. €. KOoTha CAHMBaioTcA To4kM @, R
n S, Torga ysesn, ucuesass, o0paTHTCA B ToHUalIee ocmpue, KaKkoe IOKazaHo

1) Unu npucoedumnenmsin.
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ua puc. 53. Cramo GeITH, TaK HOJYIAIOTCH IATH PA3JMYHEX BapWAHTOB Iep-
BOTo BHAA, 3 KorophX HboToH cocTaBUI TaKoe sKe KOAWMYecTBO BHmOB [°9].

278. Ananormuneim o6pasom Hbioron mposen mompasjeneHne ocralbHLEX
BAJOB KPHBHIX AuHHI, TaK KaK Bce YPaBHEHWA COCTABJIIOTCA TaK, 9TO OIHA
13 RoopamHaT WMeeT He Goiee nAByx maMepenuit. Horpa ske ogua s xoopgunat
vMeeT OfHO M3MepeHUe, TO BH KPUBON JNHUW 09eHb JeTKO ompeneinthb. Ileil-
CTBHTEJLHO, ypaBHeHNe WMeeT TOrha Buj y =P, rge P mpefcrasiser co0oro
KaKyo-EHOYAb panmMoHaNbHYI0 $yHKIuL abenmcenl z. ClenosaTelbHo, KaKoe
OB 3HAYeHNe MH HW HIPHCBOWIM Z, OPAMHATA TOKe BCerga MOJY4HUT ONHO 3HA-
9enne y, W, 3HAYAT, KPUBaA OyAeT HEUPEPHBHEIM JBUKEHHEM CONPOBOKIATDh
och B o0e CTOPOHH B OecKOHedHOCTh. Hcanm Qyurnua P asngercs ApolHOI,
TO MOKeT CIYYHTBLCH, 9TO OPHMHATA B OJHOM YJIH HECKOIBKUX MecTax CTaHer
OecroHedHON M TaKNM 00pa3oM OpefcTaBUT coGolo acEMnToTy KpmBou. ITocmey-
Hee IPOHCXOMUT B TOM cAydae, KOTHAa 3HamMeHaTeNb (yHKmuun P ucuesaer.

279. Utar, momosmm y:%; TOrma BCe MeHCTBUTENBHEIEe KOPHU ypaB-

Henua (=0 magyr HaM ynoMsHyThHEe GecKOHeYHble OPAMHATEI, HOO J1060it
KOpeHb 3TOTO YypaBHEHHSA, CKasKeM &= f, IOKa3HBaeT, 9YTO eCJi B3ATh
abemuecy z=f, TO opamHaTa y CTaHEeT OeCKOHEYHO GONBmON, Tak Kak
cranosnrca = 0. Torma, KoHedno, siCHO, 4TO eCiW OPAMHATH ¥ IIOJIOMKHA-
TeNbHH, NOKa & Oonbime, 9Yem [, To, €CiH Cchejarh £ MeHblle, 4eM f,
OPEMHATHL CTAHYT OTPUOATEILHHIMH, M, CTaJi0 OHTH, OpAEHATA OyXeT acHMiI-

. A
TOTOM BHUIA u=—t—- To ke camoe caefyer moJiaraTb O BCeX HEpPaBHHX

wHOokHTeNAX. Horjga sKe 3HamenaTenb () WMeeT OBa PAaBHBIX MHOMKATEJS,
nampumep (z —f)?, 7o, eciam OpHMHATH MOJOKUTENLHH mpu j GonbmieMm,
UeM Z, OHH OCTAHYTCHA IOJOKUTEAbHHMH W HpH j MEHBIIEM, YeM Z, W TOTHA

. A
opauHaTa Y, ecim DOJNOKATL z=—f, OymeT acHMOTOTOH Buma u2=—i—. Ho

cci 3HaMeHaTeNb () MMeeT TPH DaBHHX MHOKHTeNss, Hampumep (z — f)3,
O OPIMHATH, KaK IpegmIecTByIOmue OeCKOHEWHOI, TaK ¥ CIeNyoIiue 3a
Helf, 6ynyT MMeTh, KaK M B IePBOM Cjydac, pasiipvHHe 3HAKH.

280. Bcnen, 3a IOpHUBEJCHHLIMU ypaBHEHHAMU OUY€Hb JEerKO HCCJIefoBaTh

2Py—R

T¢ YyPaBHEHHA, KOTODBIE COHepsKaTcsd B BHEpareHUH y*= , Tme P,

() n R mupencraBnsoT coboro o0uie mejdbe QyHKIUM abcmucesl . Bemb
Jobod  abciycce  COOTBETCTBYIOT, JwmGO ABE OpAMHATH, JUGO HO OXHA.
A WMeHHO, ABe OPAMHATH NOJydYaloTcd, Korma P? Goabwe, wem QR, m mer
HA OfHOM opauBAaTH, Korma P? wmempme, uweM (QR. CraepmoBartenbHo, Ha
.1060#l TpaHUIe, KOTOpas OTjessAeT NeHCTBATEbHbIE OPOUHATH OT MHUMEIX

2 P
WM OT HyJeBHX, Oyger P*=(QR u, 3Ha4uT, NOIYYUTCH Y = —~, T. €. DTa

OpDEVHATA 3aICHCT KPABYIO LN KOCHETCA e€ B OHOI ToabKo Toure 1). Taxum obpa-
30M, IJIs1 oUpefeNeHHMA (OPMEL KPHBOI cjegyeT paccMOTperh ypaBHEHMC
P2— QR =0, Bce pmeficTBHTCIALHEIC KOpPHH KOTOPOro majyT Te Mecta, Tae
OPIUHATE KacalTCA KPHUBO JMHHKA B CAUHCTBEHAOH TOYKC. ITH TOYKHI
Hago OTMeTHTh, Ha OCH W, CCJU Bce KOPHH HE pPaBHH Memy coboio, 1o
4acTH OCH, 3aKJIOYAMMecd MeRny 3THMH TOUYKaMmu, OyayT HMeTh Iomepe-
MCHHO JBe ODIMHATHL JellcTBHTeNpHHC M MHMMEC. TakuM ofpasoM, Rpmsasd

1) Seu haec ordinata curvam in unico puncto stringet vel tanget.
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aupusl OyJeT COCTOATH 13 CTOABKHX OTMEJCHHHEX LPYr OF Apyra HacrTeil,
CKOJOBKO Oymer aToro poga depepoBammii, — OTKyna OepyT cpoc Havadio
CONPSKEHHLIC OBAJIEI.

281. Ecnm ppa xopua ypasnenus P2—QR =0 oKamyTcsi paBHBIMI MeKIY
c00010, TO IBE U3 OTMEYEHHEIX BHIIIE TOYCK HA OCH COJBIOTCH, W TOTHA MCYesaeT
Ha OCH OJHA YacTh, KOTOPAsA MMea OB MHHUMELIE WIH JeiCTBUTEAbHbBIE OPNHATHL.
B nepBoM ciyyae KpiBasi cTamer y3goBoil, KaK Ha pIC. 52, BO BTOPOM cJydac
COTMPSKCHHHI 0Ball IePelifleT B CONPAKEHHYI0 TOYKY. A €CIM 3TO YpaBHEHuC
OyreT UMeTHh TPH PaBHLIX KOPHs, TO y3€J cTaHeT GeCKOHeYHO MaJbIM H IIpeBpa-
TUTCSI B OCTPHE, KaK Ha pHc. 03. Fean B ypapHeHHH OKaKyTCA YeTHPEe PaBHBIX
KOpH:A, To A400 JBa OTAALEHX 0Bajda COABIOTCA B TOUKY, JING0 B OCTPHE OKa-
jKercA ysed mim Oymer mBa OCTPHsA, HANPABICHHBIX B IPOTHBOIOJOKIIYIO OT
BepIHEL ¢cTopony. Ecam jke oxaskercs IIATh PAaBHHX KOpHeH, TO yie mouTh
HE ToJyYanTcsa HOBHe (OPMBI; meiicTBuTeNbHO, Tora oOpasyercsa ocTpue,
B KOTOPOM COJABETCHA B TOUKY yIKe He OVIH 0BaJ, Kak 570 OBLIO paHblie, a cpasy
IBa, ¥ gase eme Dosabllee KOJMICCTBO PABHHX KOPHEH HE cO3jaeT yiKe HOBBIX
H3MCHEHHI B 00pasyoIuxcsd NUpH 3TOM QUTYypax.

282. Ysea wiu mepecedenue AByX BeTBell KPMBOW JMHOM NPHHATO TaK/ke
Ha3bIBaTh 060UHOU Moukol, TAK KAK HAZ0 CYUTATh, 9TO MpAMaf, MepeceKaomasi
KPHBYIO B 9T0i TOUKe, IlepeceKaeT ee B ABYX TOUKaX. A ecj 4epes y3eld Ipo-
XOQAT Jpyras BeTBb KPUBOH, TO B 3TOM IlepeceveHuu obpasyerca mpoiinas
rouka Kpmsoii. Horga campalorcs ppe ppoliHiie TOUKH, co3qaercs, KOHETHO,
yemeepHas TOYKA; OTCIOAA MOKHO IIOHATH IPOUCXORAEHNEe W NPHPORY JIOGHIX
muozokpamubix TogeK. CTano GuTh, MCI3a10UII 0BaJ WM CONPAKeHHAT TOTKA
Oyner Taxie ABOIHON TOUKOIl, paBHO Kak el Oyfer M ocTpue, KoTopoe o0pa-
3yeTca OT CONPSKeHHON TOYKM, COeNUHeHHOH ¢ ocTalbHOll KpumBoit [%1].

283. Ecirm ypapuenue, KOTOPHM OpHHULATA § BBIPAKAETCI ¢ MOMOLLBK:
abcigucerl z, Oymer KyOudecKIM WIM jke (oJiee BBHICOKOM CTCIENM, TAK YTO y
Oyner paBHATBCS MHOTO3HAYHOI QYHKIUH OT X, TO B DTOM cIydae Kaykmoi
abcuucce GymeT COOTBETCTBOBATH JINGO CTONBKO OPIAWHAT, CKOILKO M3MEPEHHUID
uMeeT §J B yPABHEHWH, IM00 4UCIO OPAUHAT OKAa’KeTCHd MCHBIIHM Ha [Be, ML
Ha YeTHpe, NAX Ha HlecTh U T. a. TakuM o0pasoM, BCETAA OQHOBPEMEHHNO HATH-
HaIOT CTAHOBUTHCA MHUMBIMI JIBE OPAMHATHI, 4 A0 TOT'0, KaK OHH CTARHOBSITCS
MHVMHIMH, OHHU OKasLiBalorcsli paBubiMm. TakuM oOpasoM, 5T0T Iepexom OF
MHUMLIX 3Ha4YeHHIl K qefiCTBHTENHIBIM SABISETCA MCTOTHHKOM MHOTOTHCIEH-
HHIX BAPHAHTOB, KOTOPLIC, OJTHAKO, 160 COBMAMAIOT ¢ TOIBKO YTO H3IOKEeHHE EIMI
cllydasaMH, Jubo cocToAaT N3 »rux nocxepuux. W ecan onpepennTs Bee 3HAYEIINS
OpmMHATHL I GONBINOTO KOJNYeCTBa abCemuce, KaK IOMOKHTENIBHBIX. Tak
H OTPHTIATeIBHBIX, TO ¢ IIOMOTIBIO HTIX HAlIEHHHX TOYeK MoKHo Oymer Jerko
BHUEPTHTD KPHBYIO II ONpEAeiinTh ee QOopMYy.

284. TloscHEM CKa3aHHOC HAa IpHMEpPE, B KOTOPOM, XOTS OH HMEeT CBOUM
HCTOYHHUKOM ypaBHeHue Gojee BBHICOKOI cTemeHu, OpPAMHATA J BHIpazkaeTcs
BCE-TAKH ¢ TOMOINbIO JMIIb KBajiPaTHEIX Kopueit. WMrar, mycTsk

2y= 4 Vbx—a2 4V 6z Fa? 4 V36—

B pamHOM ypaBHeHHHM KasKIOMY BHAYEHNIO a0CIIICCLI COOTBETCTBYET BOCEMb
pasnmuHEX opjnHEAT. Ho 1pn a1oM sicHo, 9T0 Rorfa z 6epyT OTPHIRTEdLELIM,
TO oppuHara cranosuTca MEEMoIl. To e camoe uMeer MecTo, Korma abcmncey
Gepyr OGoapmeil wem 0. Orcroma cuemyer, 9To B 3Ta KPUBAasg JIEKUT
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8 npegerax or z=0 go x=0. Vrtax, mpogajuM z [OCAETOBATEILIO 3HAUE-
ausg 0. 10 2, 3, 4, 5, 6; momyuaem:

[
g Ican z=0 =1 r=2 =3 =4 z=>5 =6
i T 0,000 2,236 | 2,828 3,000 2,828 2,236 0,000
{ 1T ENE 0,000 2,646 4,000 5,196 6,325 7,416 8,485
AT 6,000 | 5,916 | 5,657 5,196 | 4,472 | 3,317 0,000
Cymya 6,000 | 10,798 | 12,485 || 13,392 | 13.625 [ 12,969 8,485
i i
! Oreropa y,
[ cTehi 33 G (AT
s 3,000 5,399 6,242 6,696 6,812 6,484 4,242
— - 3,000 3,163 3,414 3,696 3,984 4,248 4,242
e — 3,000 2,754 2,242 1,500 0,487 0,932 |—4,242
P —3,000 | —0,517 0,586 1,500 2,341 3,167 4,242
o 1) IlexoTophle Yucna B 10il TabuIe MCIPABILUL 110 CPARHEHUIO ¢ HEPBHIM 11314~
uuem B coorsercTBHE ¢ Opera ommia. Menpasuaenms caenanst A. llfnaiizepom.

Hasa ocralbAMX derhpeX MePecTaHOBOK 3HAKOB YMCIA OTIAMIAIOTCS OT BhILIE-
UPUBEJEHHBIX TOAbKo 3HaKamu. OTciofia caemyeT, 9T0 RamKgo# abcmiucce cooT-
BETCTBYET BOCEMBb ODJMHAT X; eclU IpeycTaslTh MX Ha pucyHxe (puc. H4)

Puc. 54.

TO mofdydaeTcd KpHBast, cocrogmas u3 aByx crierennii AFBEcagbeDA
1 afbECAGBCDac nByms ocTpusiMu B A U a W 9eTHDPHMS IBOMHEIME TOIKaMM,
TO €CTh YeTHPbMs IepecedeHus MY BeTBell B Toukax D, E, C 1 c.

=24 (4SS
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0 CBOMCTBAX KPUBEX JUHHNI

285. Tlomo6Ho TOMY Kak BHIIE MH ONNCHIBAJIN CBOHCTBA MPOCTHPAIOIIKX CH
8 6ECKOHEUHOCTD BeTBeH, yKas3kBasA IPAMYI0 THHEIO BN GoJiee IPOCTYI0 KPUBY 10,
KOTOpas Ha 0ECKOHEYHOCTHU CINBAeTCsA ¢ paccMaTpUBaeMOd KPHBOM, Tak M B Ha-
CTOsAMeH IIaBe MB PeINNIN IXOJBePIHYTh HCCISMOBAHUIO M100YI0 YacTh KPUBOIY
B TIpeneiiax OrpaHuvYeHHOro MPOCTPAHCTBA, a IMEHHO HAWTH MIpAMYIo nian Holee
npOCTyIo KPUBYIO, KOTOPas COBNAnaIa O8I, X0TA OB HA 0YCHD MAJIOM T POTHKEHIH,
¢ HEKOTOpO¥ vacThlo Hamel KpuBoil. I/I TIIpekae BCero, KOHedHo, ACHO, 4TO
BCAKasd IpaAMass, KoTopas KacaeTcs KpHUBOH, B MecTe CONPHKOCHOBEHHUA COBIIA-
Jaer ¢ XomoM KpHBoil, TO ecThb WMeeT IO MeHbINell Mepe pgBe ofIIMe TOUKM
¢ oroit muHmelt. Ho MOKHO TaKike yKasaTh B Apyrue KpWBhIe JIWHHYM, KOTOPHIC
Gollee TOYHO COBOAZAIOT € B3amaHHOM YacThio KPUBOI M Kak OBl CAHBAITCS
¢ meii. Ilpu sTOM BechbMa OTH4eTIAMBO BHIEIAETCA CTPOSHHNE KPHUBOM B JIIO0OM
MecTe W ee cBolicTBa.

286. Wrak, mycts maHoO A KaKoH-HUOYIb KPUBOH HEKOTOpOe ypaBHeHHe
Mery Kooppamuaramu z u y. Ilpnpagum a6ennece z (pme. 55) meKotopoe 3pade-
Hne AP —=p u myerb Tpebyercs

/:'/— HallTH 3HAYEeHWUSA OPHUHATH ¥,
M , COOTBeTCTBYIOI{HE HTOR aberyic-
7 ce; a ecay OymerT HECKOJIBKO Ta-

KMX OppuHAT, TO BO3bMEM Ka-
Kyro-nnbo ogny u3 wux PM =gq,
u nycrb M Oymer ToYKo# Ha
KpHUBOH, TO eCThb TOYKOI, uepes
KOTOpYK  IPOXOmUT  KpuBas.
Torma, koHeuHo, eciid B paceMaT-
7 g = R PUBAEMOM VpaBHEHUH MENRILY &
U Jj BMECTO X IOCTABUTH D W BMe-
Pnc. 55. CTO J IOCTABUThL ¢, TO BCe Uie-
' HH ypaBHEHNsI B3aNMHO yHUUTO-
sRaloTcA, TaK 910 HUYEro B HeM He ocraHercs. Tedepb, dYTofBl HMCCIegoBaTh
HOPUPORY TOi 4aCTH KPHBOI, KoTOopas IpoxXour Yepes Toury M, mposegem uz M
npamyio Mg, mapandeibHylo ocit AP, BosbMeM ee Tellepbh B KadecTBe OCH
H 00o3HaumM 37ech HOBYK abcmuccy Mg depes ¢ W opguHATYy ¢m 4Uepes u.
M rak Kak TOYKA M TaK:Ke HaXOUTCS Ha KPHUBOH, TO, eClIH m g POLOJKATD
X0 TOYKH p Ha IpeskHed ocu W IocTaBuTh Ap=p--t BMeCTO = u pm=q-+u
BMECTO ¥, TOKE MOJIKHO JIOAYIATHCA TOMACCTBOHHOE ypaBHEHUE.
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287. Ho ecan cpesaTh yKaBaHHYIO MOJCTAHOBKY B IIPEJIO;KEHHOM ypaB-
HEHNH MeROY Z My, TO BCe 9IeHH, B COCT@B KOTOPHIX He BXOJAT HE { HU U,
B3aHMHO YHHYTOKAIOTCH, U OCTAHYTCA JTHUIL WIEHH, COeprKailiie HOBLe KoOop-
auHatel ¢ m u. Takum obpasoM, molydmTcs CAegyIOMEro poja ypaBHeHMe:

0=At4+-Bu+4-Ct*+Dtu-t-Eu-Fi34-Flu--Hitu4- u 1. I

rze A, B, C, D n 1. 1. ABAAIOTCA DOCTOSHHEMIA KOJIUYECTBAMHE, COCTABISHHBIMU
13 HOCTOSAHHBX IePBOTO YPaBHEHNA ¥ U3 P U ¢, KOTOphe MH Teliepb paceMaTpu-
BaeM Kak mocrosnmbie. Taknm o6pasoM, 570 HOBOe ypaBHEeHUe BHIpakaeT MpH-
poxy TOH jKe caMoil KpHWBO¥ JMHHH, HO OHO OTHeCeHO K ocm Mg, Ha KOTOpOi
TogdKa M upuHATa B KadecTBe Havajga abCIHCC.

288. Ilpesxme Bcero sicHO, 4ro ecii moioRuth Mq =t =0, to Gyaer Takike
gm =u =0, Tak Kak To9Ka m monafaer B M. Jlanee, Tak Kak MH KelaeM HCCIe-
J0BaTh JIMIUb OYeHb Malylo 4acTh KPHBOM, HaXONAILyocA Bozjde M, To MH
3TOI'0 JOCTHIHEM, eciau mdd ! OyHeM 6GpaTh BO3MOKHO MeHBLOINEe 3HAUEHHS.
B sr1oM ciygae u gm =u Gyger uMerb BechbMa MaJjloe 3HAYeHUE, U MeHCTBUTEID-
HO, MBI XOTHM HCCJIe[loBaTh HPHPOAY JIHINb ITOYTH WcYe3alomeir gyru Mm.
Ho pasymeercsa, ecant gias ¢ ¥ w B3ATh BO3MOKHO MEHBITNE BeJIIIHE, TO YWIEHD!
%, tu m u® OyAyT eme 3HAYATEIbHO MeHbINE, a HajbHeilmmme #3, f3u, fu?, ud
u T. g Oyayr B CBOIO 0O4epefh MHOTO MeHbINe IpefsAyliuX, U T. X. B cmiy
9TOI'0, TAK KaK 0YCHD Majble WIEHK MOKHO OMYCTHTE 10 CPABHEHUIO ¢ JpYTHMA
KaK 05l 6ecKoHeYHo GONBIMIME WIeHAaMH, OCTAHOTCHA JUMD ypapuenne 0 = At
-+Bu, 4ro mpefcrasaser coboi0 ypaBHeHMe mIA mpsaMoir Mp, mpoxomsmeit
Jepes TouKy M, ¥ DOKa3HBaeT, 970 KOTHa TOUKA M HONXOJHT OYeHb OJU3KO
K Touke M, To 3Ta HpAMas cOBHAJAET ¢ KPUBOI.

289. Taxum oGpasom, yKkasaHHas npaMas My Gyner KacaTeldbHONR K KpH-
BOil B M, W 3HAUUT, OTCIONA MOYKHO BEIBECTH CHOCO0 IPOBedeHnsT KacaTelbHoir
uMT B nw6oit Touke M xpusoii. Pasymeercda, Tak Kak W3 ypaBHeHus Af-+
~+Bu =0 nomygaercs

u A qu
t T BT Mg’
T0 Oymer
qu :Mq=MP:PT = —A:B.
CiemoBatenbuo, Tag Ka® PM =gq, nomyunica PT = —%. 9Ty d"acTh OCH

PT obwvno maswBaloT nodkacameavnoii. VI3 Bcero mnpmBeeHHOTO MONY-
dqaercd ciegyolec

IIpaRumno }ad HAXOMAeHHA TMOZKacCaTe bHO

Mocae mozo, kar Gydem Haiideno, umo abeyucce x=p coomeemcmsyem
opdunama y = q, caedyem ¢ ypasruewuy K pusoti noscHCUmd x = PrHituy=q-+u
W U3 wACHo8, Komopule 6ydym noayuews 6 peayivimame RoJCMAHOSKU, Cae-
Jyem corpaHumv auwd me, 6 KOmopux t U U UMEIM nepeoe U3MepeHue,
a ecemu ocmanvhymu 1ado npenebpews. Tak mbi noayuum auws dsa waeka

At+ Bu=0. Orciona, suasgi A u B, maxonmm nogkacarteasaylo PT = —% .
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HPUMEP 1

ITycmy npedaoncennaa kpusas ssasemcs napaboaols, npupody komopoi
gupagcacin ypaguenue y*:=2ax, npudesm AP — aaasnas ocv u A— cepuuna
napaboast.

IHomomum AP = p; torma, ccam oGosnagnrs PM ucpes ¢, Oyrem umerth

2=2ap, 1o ccth q=} 2ap. Homomnm Temeps x=p--t U y=q - u;
Torga OymeTt
¢* -+ 2qu + u? = 2ap + 2at.

31ech, COTJACHO TPaBUAY, CIlefyer COXPAHITh JUIIb WTeHB 2qu = 2al,
KOTOPHIC HAI0T

u a A
at —qu =10, T=7="T©"
2
CiregonarennbHo, Hogracateasnasg PT 6yﬂ,eT=—q— =2p, TaK Kak ¢®=2ap.

a
Orcioma mogracarcapnad muaug PT oKaskBaeTcs paBiloil yIBOCHHOH adcipuc-
ce AP.

IPUMEP 11

Hycmy kpusas npedcmasasem cobow onucawislii us yenmpa A ssaunc,
Y PUgHeHueM KOMOPOR0 ACAAEMCA

2
s b

a9 R4 . +
=z (- z%) mm a?y? -+ Px? = a?b?.

]

Y
Cnepoparenbro, ccmm B3ATh AP =p u monoxnrs PM =g, 1o momxydaurcs
atq? 4 b2p*=a?b?. TIlomoswum Temepbh z=p-+t m y=¢-+u. A TaK Kax
CACAYeT COXDAaHHTb JMIIb Te WICHH, B KOTOPHIX ! 1 U MMEIOT mepBoe
M3MCPEHUE, MOKHO TOTHAC FKC OTOPOCHTH BCEe OCTATBHBIC, W TOrJA MOJY-
THTCH
2a*qu+ 26%pt =0,

OTRY La

bp
~ D=

A
oy

u.—
;=

Takum obpasom, mofxacarenbpHasm

a*q®* _—atip’
b*p —  p ’

B

a 9TO BHDpAKEHUe, 6y}1y‘II/I OTPUHATEJIbHBIM, IIOKa3bpiBaeT, d4To TOoYKa T
JIEKNT C HpOTHBOHOJIO}KHOﬁ CTOPOHBL. Bnpoqelw, 9TO BRIpaKeHIie OTJAUTIHO
COOTBETCTBYET M3J0KEHHOMY BEHIIEe ONpeNCcIeHN) KacaTeJdbHBIX JJINHMIca.

OPUMEP III
Hycmy Oana aunus mpemveeo nopadka cedvaozo suda
yr=ax?--bx -+ c.

IIpunsas, cmegosatesnsno, AP =p u moxoxus PM = q, monyaum pg?= ajﬂ-}—
+bp-+c. Hycrs remepb x=p-+1t U y=gq+u; torna OGyner

(p+(?+2qutul)y=a(pP®+2pt+13) - b(p+1)-+c.
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ITocne Toro wak Oynyr orTOpomIeHH BCe WBJIWINHKE YJEHE, NOIYYATCHA
2pqu 1 g% = 2apt + bt, oTKyna

u_2eptb—gt A
t 2pq - B *
CaenoBaTtedibHo, MOJAKacCATeIbLHASN
PT — B _ 2pq® __ 2ap*t-2bp4-2¢  2ap®-2bp2+2cp
- 49~ 2ap-+-b—q® ~  2ap-f-b—q* T ap?—c
U
2,2
P71:_2€ g .
ap*—¢

290. Ounpegenus, crago 65Tb, YKA3aHHKM 00Pa30M KAacaTeIbHYIO
K KPHBOW, MH BMeCTe C TeM y3HaeM HallpaBJIeHHe, KOTOPOMY CJIeiyeT KpH-
pasi 8 touxe M. Ho KpmByio JHHUIO yAo0Hee BCEro MOYRHO pPaccMaTPHBATH
KaK IyTh, OINUCHBAaeMHH TOUKOM, KOTOPAas IIOCTOSHHO IEpeMeriaercs ¢ nempe-
PHBHO W3MEHAIMMCA BaupaBienneM pApinkerns. CiefoBaTelbHO, TOYKA,
ONMMCHIBAIOMAN CBOMM JBIGKeHneM B M Kpusyo MW, JBWRETCsH 1O Hampasje-
prio Kacarenpuoil Mp. Ecmu 651 0Ha coxpaHsaia 3TO IBIFKEHHe, TO OHA OIHCATA
6s1 mpaMmyo Mp, Ho OHA TOTYAC yKe M3MeHseT HaNpPAaBJeHHe ABIDKEeHMS, TaK
Kak ommcwiBaer Kpmeyio. I[lospToMy, mmsA Toro 4TodL y3WATH XON KPHBOM
INHEK, CHEeNyeT B OTJAeILHHX TOUKAX OIPENesNThH IONIOJKeHNe KacCAaTeNbHOI,
YTO MOKIIO JIETKO BHIIOJHHUTH H3JIO/KEHHHM 31ech Merofiom. llpm srom mHe
BO3HIKHET HUKAKUX 3aTPYy[AHEHNII, ec/ii yPaBIeHHe paccMaTpHBaeMoil KpHBOK
JINHWY SBJSIETCH PAIMOHAILHBIM M CBOOONHEIM OT apobeil. Ho i raromy Bumy
MOKHO BCET[A NPHUBECTH BCe ypapHeHusa. Ecmu ke ypasuemie 6yjer mppa-
IMOHANBHEIM MM OyjeT cofepsaTh B cebe npobu m ero Heanss Gyner mpu-
BECTH K PANUOHAJBHOMY K IeJIOMY BHJY, TOT/I@ MOJKHO BOCIIOJIB3OBATHCH TeM
JK€ METOJIOM, HO ¢ HEKOTOpOH ero MoaudmKamueil, Toit camoit momuduramueit,
KOTOpasi DOJIOKIIIA Hadajao Jugdepenyuarvnony ucwucienun. Ilosromy meroq,
HAXO/JIeHNsA KacaTeIPHEX B TOM CiIyJae, KOTAd YpPaBHeHHe paccMaTpuBae-
MO¥l KPHUBOH JMHMH He ABIAETCH PANMOBAJIHHLIM H HEJBIM, MBI OTIOMKHM [0
nuddepeHTIANBHEOrO HeUmeIcHAS [°2].

291. Ha ocuoBaHuM M3J10;KCHHOLO BHIINE ONPEREIeTCA HAKJIOH KACATEIhb-
noit My ® ocu AP, wim k mapannenabHoit et muann Mq. [eficrsuresnsso, Tax
rak qu:Mg= —A:B, T0, ec’M KOODAMHATH HPAMOYTOILHE MW, CTAlO OKITH,

yron Mg mpaMOii, ——% Oyper raurcucoMm yraa ¢Mp. Ecnu ke rooppnHATH

GyAyT KOCOYTOJLHHIMU, TO IO 3ajlaHHOMy yriay Mgy ¥ OTHOIMEHHIO CTOPOH
Mg, qu, mous3ysach Tpuronomerpueil, mosmmo Baitn yron gMp. Ho scuo,
YTO eCiH B pe3yiapTHpyomeM ypasuenmn Af-}-Bu=0 A oxaxerca =0, 10
yron gMp wcuesaeT m, ciefoBaTenhHO, KacaTenbHas My 6yjmer mapaliaesnbHa
ocu AP. Ecuum e 6yner B=0, 10 B sroM caydae xacarcyepHag Mp Oymer
napajuiensHa opamHaram PM, 1. e. cama oppumata PM Gyner Kacarpes
Kpusoil B Toure M.

292. Ecmum mocne Toro, wak ompepeieHa Kacarenbmnas MT, mposecTH
B TouKe Kacamma M Hopmass MN, 1o 9Ta JIMHUA OKAKCTICH BMECTC C TeM
WOPMAILHON B K KPHBOIl, M ¢C IOJIOMKEeNNe JIETKO HAXOQHUTCH B JI000M ciydae.
Ocobenno yro6HO 01O olpefeaseTcd, Koraa Koopaunatit AP u PM asnsaworcs
npAMOYTONBHEIME. J[leficTEHTENEHO, B ®TOM caydae TpeyronsmEmkn Mqup

11 1. sitmep, ». 11
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u MPN nojo0usl m, 3SHAYNT,
Mg:qu=MP:PN wm —B:4A=q:PN,

OTHY A
_ _ A
PN = 5
dry duacts ocm PN, HaXomamymocs Mekly OpamBaroii m HopManpilo MN,
06K YHO Ba3HBAIT nodHopaaavio. Taxnm obpasoM, aTa mogHOPMAaib B ciyuae,
eCJIM KOOPAMHATHL IIPAMOYTONBHEL, ONpeeiifeTcs OYeHb JlelKO IO Halmem-
HOIt mopiracaTenbHoit PT, Tak Kak B 9ToM ciaydae Gyner
2
PT:PM=PM:PN mm PN=20
Ceepx TOr0, KoHeuHo, ecam yrod APM Oyner npammmM, GymeM mMeTh, 4To
KacaTexbHaA
MT =YV PT*+ DMz,
a HOpMAalb
MN =) PM?++ PN?,

wiu, tak Kaxk PT: TM=PM : MN, 1o 6yner

PMTM  PM | jpm——,
MN = —W = PT V-PTZ+P1/11“.

293. Tax ®ar MBI BUjeJXH, 4TO €éciIu B ypaBHenan A :-}-Bu=0 Gyger anto
4 =0, mu6o B =0, o kacarexssHaa Oynger mapaielpHa a16o ocH, au6o opau-
HaTaM; ocraercd ellle PaccMOTPeTh TOT ciiydail, xorga o6a koaddunmenTa
A n B oguospeMento = 0. Ecnm nociennee 6yger MMeTs MecTo, TO B pamee
(§ 286) malijenoM ypaBHeHUN yike Hellb3s OyfeT oTOPOCHTE WIEHE, B KOTOPHIX
[ M u UMEIOT JBa M3MepeHHd,— 10 CPaBHeHHIO ¢ wieHaMu Ai-+Bu (koropwie
caMH ¥cuesanT). BcollecTBie 9TOTO IPHAETCS PacCMOTPeTh ypPaBHEHHE
0=Ct*--Dtu-+FEu?, orbpocus IpH 3TOM HaNbHEHMKME WIEHHI, TAK KAK OHM
HCYE3I0T [0 CPABHEHMIO ¢ OCTABICHHBIMU, KOTHA { U 1 CTABOBATCHA GECKOHEUHO
MaJIeMu. A W3 IpHBeNeHHETO BHIE ypaBHeHNA, Kak M u3 o0Hiero, scHoO,
gt0 ecan moiosRurh =0, To 6ymer u u =0, u, sgauur, M sBIAETCA TOUKOI
Ha KPHBOH, 4T0, KOHEYHO, HAXOJUTCH B CONJIACHU C MCXOJHBIM JONYIICHHEM.

294. WNrak, ypasuenue 0=Ct2--Dtu-+Eu® moxassBaer cTpoenue Kpusoii
Bo3JIe Touku M ; HO sAcHO, uTo eciu D? 6yner Meusme, weM 4CE | T0 B aTOM ciry-
yae ypasHeHuwe OymeT MHHMEIM, ecin ToJsKO f m u wme 6ynyT=0. Curegona-
TeJILHO, B DTOM cJydae Touka A Oymer, KOHEYHO, IPHHAKIEKATL KPHBOM, HO
ona Gyger oTgeleHa OT 0CTalbHON KpHBOil #, 3HAYNT, OHA GyNeT COMpAMEHHBIM
OBallOM, COKPATHBIIAMCA [0 TOUKH, KAKOI'0 POJIA CIIydail MBI OTMETHIH B TIpen-
mecTRyOmel riaase. B takoM cirygae, KOHEYHO, HEYMECTHO HarKe HOMEINIIATH
0 KacaTeJbHON, TaK KaK ecid KacaTeJbHAs ABIAETCA NPAMOM, mMewmieil e
cocefHMe TOIKKU OOMIMHA ¢ KpUBOM JMHWEH, TO OPAMAA He MOKET HOmobunM
o6paszoM compukacaTbca ¢ TO9Koil. llTak, M3lomeHHBIM CIIOCOOOM MOKHO
BHIABUTD CONpPSKEHIYI0 TOUKY, eCM TAKOBASA MMEeTCH Ha KaKOH-IHG0 Kpunoil,
I CC MOMKHO OTJIMUUTL OT OCTAJILHBIX TOUEK KPHUBOH JIMHMY.

295. Ho ecsmu D? oraskerca Gonwmie, ueM 4CE, 10 ypasmenue 0-=C¢2-}-
~+-DtutEu? momno paséurh Ha nBa ypasHeBnsa Buna ai-+pu=0 (puc. 56), ns
KOTOPHIX Kaykjmoe B paBHoll Mepe CBA3amoO ¢ IPHUPORoil Kpuboit. Taxk Kax, cie-
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IOBaTeNbHO, KajKAasa M3 HUX JaeT IOJo}KeHHe KacaTeldpbHOW, T. e. Hampasie-
HEe KpuBOii B TOuKe M, To He0OX 0 MMO, YTOOH JABE BETBH KPUBOM JIMHAH IIepe-
cerasrnch B To9Ke M m 0OpaszoBHIBATH 37iech KBOMHYIO TouKy. CiefoBaTedbHO,
ecau B3siTh M q=t, OIyCcTUM, 4T0 gU M ¢V ABIAITCA ABYMS 3HAUCHHAME U,
KOTOpHIe HOJNYIAIOTCA W3 YKA3aHHOTO ypaBHEHNH:A, a mpameie My n Mv asis-
I0TCA [BYMA KacaTeJbHHIMH KPHBOH B Touke M.

Taxmm o6pazom, B TouKe M TPOUCXOTHT mepe- /Lf
cedeHNe JBYX BeTBel KPHBOW, 13 KOTOPHX OLHA M

Hampaslena o Mp, a ppyras mo Mv. Tak Kaxg, /N
cief0BaTedbHO, CONPI/KEHHYI0 TOUKY MOMHO pac- 7]

CMaTDHMBATh TaK jKe, KaK JABOHHYIO TOUYKY, TO ypas-
uaenue Ct%--Dtu -+ Eu? =0 Bcerga 6ymer yKassBaTh
Ha HAJIWYMe ABOHHON TOYKH, MMOmOOHO TOMY Kak
ypaBHenne At4Bu=0 Bcgrwii pas, Korma OHO
nMeeT MecT0, yKasblBaeT Ha HAJIHUYHE TOJBKO TPO-
CTOH TOYKH. g

£ P

296. Ho ecau 6ymer D*=4CE, 10 o6e Kaca- Puc. 56.

TeabHble Mp 1 Mv cosmagyT m yroa pMv ucues-

per. Ilpciegmee mokassBaeT, 4ro o0e BeTBH!) KpHBOR JAUHUM He TOMb-
KO BCTpeualoTcsA B Touke M, HO UMeIOT 3jech TakKe OfHO HTO »{e HAIPaB-
JeHKNe M, cJeg0BaTeNbHO, CONpPHKacaioTcAd APYr ¢ ApyroM. B aroM cayuae
touka M Oyner Tem Be MeHee JBOHHON TOUKOIl, TaK KaK clefyeT CUMTaTh, UTO
IpsaMas, OpoBefileHHAA Yepe3 Ty TOUKY, IepeceKaeT KPUBYI0 B ABYX TOUKAX.
Takum 06paszom, B TeX CJAyIaAX, KOI/la B ypaBHEHNH, T0TyueHHOM HaMu B § 286,
ucYesaoT o6a MepBHX Koddpdunuenrta, ciegyerT CUUTATh, ITO KpHUBasg HMeeT
B M pEBOHHYIO TOUKY, KOTOpas MOMeT GHITH TpeX pasingHHX BHOB: IGO0
0BaJI, CBOJSAMUMCA K OZHON TOUKe, T. €. CONPSIKEHHAA TOYKA, NGO B3aMMHOe
mepecevenne ABYX BeTBel, ToO ecTh y3es, 1H00 COIPHKOCHOBEHNE TBYX BeTBCII
KPHUBO#. ITH TPU Pa3IMIHHEX BHJA ABOHHOI TOYKH OLHpeRelAIOTCS TPpeMs BapH-
agramu ypasmenna 0=Ct*+Diu-|-Eu?.

297. Ecanm csepx koag¢nuuenror A u B mcd4e3aloT TaKse Bee TPH Koad-
¢unmenta C, D u E, 1o B 5TOoM Clydae ciaefyeT B3ATh Te WIEHH, B COCTABE
KOTODHX ! U U MMeRT TPH H3MepPeHus, U rorga noiayantca Fi8--Gtiu-Hiu--
+Iu3=0. Ecan sto ypaBHeHHEe CONepIKNT eIMHCTBEHHHH IIPOCTON pHeiiCTBH-
TeJAbHbIl MEOKUTENs, TO IOCIeJHNI YKAa3EBaeT Ha CYMEecTBOBAHNe eIHACTBEeH-
HO BeTBH, OpoxonAmeli depes Touky M, ¥ OJHOBPEeMEHHO YKAa3HBAET e¢ HAIIPAB-~
JIeHHE, TO eCTh KacaTedbHYIO, & [(Ba OCTAJIHHBIX MANMBIX MHOMATENS YKASHBAWT
HA CyOIecTBOBaHME B TOM ke Touke MM mcuesarmero osata. Ho cciin Bcé KopHA
DTOr0 ypaBHEHHSA OKAKYTCA AEHCTBHTENLHBIMHE, TO OTCOA 3aKJII09aeM, 49TO
TPH BeTBH KpPUBOH Jmbo IepecekaiTcs, IHG0 CONPHKACAIOTCA B OFHOM U TOR
Ae Touke M, B 3aBHCHMOCTY OT TOTO, OYmyT JM DTH KOPHH HepPaBHBIMU UJIH 5K
pasHEIMH Me;kAy cobomo 2). Ho kKak 01l Hit 06CTOAN0 Hello ¢ HUMH, KPHBasd OyIeT
BCeTma MMeTh B M TpoiiHylo TOUKY, M CIAeyeT CINTaTh, YTO IPSAMasd, IPOBELCH-
Hasx depes M, Ilepecexaer KpWBYIO Cpa3y B TpeX TO4Kax.

298. Ecam, ®poMe BCeX NPENMIECTBYOUNX Kod(pPUOHEHTOB, HMCIEIHYT
rarike uernipe Kosgdunuenrta F, G, H w I, 10 B 9TOM clly4ae [JA BLISCHEHUS

1) IdTm BerBH MOryT OHTH W MHMMHMY, KaK B ypaBHesmm z24-y=0. {4. .}
%) BroM ciyuae, KOIla IBa KOPHA PABHK MEIY co0010, lIBe BETBH MOIYT OKA3aThCH
ManMuME. [A. U]

11*
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Opupofsl ToUKH M KpHBoI cieyeT paccMOTpeTh HaibHelilmue wiIenn ypas-
HeHNA, B KOTOPHX { M u uMelor deThipe m3Mmepenns. llocnennee Gyner yrass-
BaTh Ha TO, 4TO TOUKAa M sBisierca werbepHoii. HeicTButensro, mubo B »TOl
TOYKE CHMBAIOTCH JBa CONPAKEHHLIX 0BaJia, 9TO HMEET MECTO, KOTJA BCe KOPHHU
yPaBHeHHs YeTBepTOH cTelleHN MHUMEL, Ju00 ke B TOuKe MM HPOHCXOmUT Tepe-
cedeHIle IJIM COTPHKOCHOBEHKE NBYX BeTBeil KPHUBOW NUHAU ¢ COUPSAKEHHOMN
TOYKOI1, 4TO UMeeM, KOTJa [iBA KOPHA yPAaBHEHNA OKA3HBAIOTCA HeICTBUTENB-
HEIMHE, a ABa apyrax MamMeiMu. Hakosen, B Touxke M unpownsoiifer nepecedenne
deThipexX BeTBed KpHBOIL, ecllW BCe KOPHM ypaBHEHHSI OKAMKYTCS NelicTBHTENB-
HHIMH; a DepecedeHde ABYX WIN TpeX WIU jKe BceX UeTHIpeX BeTBell MepeineT
B CONPWKOCHOBeHHe, eClli [Ba, TPU WIN JKe BCe 9eTHpe KOPHA OKasKyTCA pas-
HHMH MeKny co0oio. ARalorwInbiM 06pasoM clenyeT paccyskgaTh W Jajble,
ecil B ciydae o0pameHya B HYJIb TeX WIEHOB, B COCTABR KOTOPHIX ¢ ¥ U BXORAT
B 9eTBePTOM H3MepPeHHUH, Hafo OyfeT IepeliTy K wiegaM HATH WIH (OJBIIEr0
guciia N3MepeHwid.

299. VYdrsa pbilien3I0ReHHOE, JIerKo HAWTH ypasHenne QJiA BCeX KPUBHIX,
KOTOpHIE HE TOJHKO HPOXONAT 4epes Toury M, Ho ¥ mmeiorT B M TOUKY IIpO-
CTYI0, WK NBOWHYIO, WIN TPOHHYI0, HIN e Boobine KaKoll yrogHO KPaTHOCTH.
JeiicTeuTensro, ccian moaoxuts AP =p, PM =q u o6osnauurs yepes P, Q,
R, S xarkue-unbynp QyHKNIN KOOPAMHAT Z ¥ y, TO OUEBUNHO, YTO ypaBHEHHe

Plz—p)+Qy—q) =0

BHIPA3HT KPHEBYIO JUAUIO, IPOXOANLyIo depes Toury M. 6o ecam monosuTh
z=AP =p, 1o nomyunrcsa y=PM =q, ecin toanko P He peamrca HA y—¢
n Q He feJuTCA HA T—p, MHAYe, €CIU TONHKO MHOMKATENNA X—p K Yy—g, OT
KOTOPHX 3aBHCHT IIPOXOKAEHHE KpHBOil Wepes Touky M, He HCKIIOYAOTCA
13 ypaBHEHNA IIyTeM gelesus. fcHo, 9To Bce KPUBHE, KOTOPHE AOIKHEL IPOHTH
gepes Toury M, comepskarca B yKaszamuHoM ypasuaeHmu P(z—p)+-Q(y— q)=0;
opu oToM Touka M Oymer mpocToi, eclIHm aTo ypaBHemue He OymeT TOro BHja,
KaKo# MBI BCKOpe HPHBENEM [JIf KpaTHHIX TOYEK.

300. Ecam rouxka M nomxHA OHTH IBOMHOU, TO ypaBHEHHE A KpHUBOM
nuHEEA GyJeT comepsKaTheA B cHegylomeli obmeil ¢dopme:
P(z—p)*+-Qz—p) (y—9)+R(y—q)* =0,
eCIlK TOJBKO 9Ta $opMa He HapymraercA B pesyidbrate menenns. OTcoga BAJHO,
qr0 y JuHU BTOpOro HOPALKA HE MOskeT GRITH [BOMHHIX TOYeK, UGO JIA TOTO,
9ro0bl 9TO ypaBHeHHe ORJIO ypaBHeHMeM JMIIb BTOPOrO IIOpspgKa, Heo0Xo-
aumo, 9Tob6s P, Q u R 6N HOCTOSHHBIMI KOJNYECTBAMU; HO TOTHA 9TO OyHeT
He ypapHeHNe NIA KpHBOIi, a ypaBHeHHe Ausf gBYX unpaMuix. Ecaw e P, Q,
R cyTp $yHKoum mepeoro mopspKa, Kakax+-fy--y, Torna y mac 6ygyT AnHEnu
TpeTbero HOpsKa, mMelonie B M aBoiinyio TOUKy. A IHHIS TpeThero mopagKa,
ecJy TOJHKO OHA He COCTOUT M3 TpeX NMPSMEIX, He MOKET MMeTh §0JbOIe OfHOMN
gpoitpoii Touru. JlelficTBHTENBHO, NIPefIONOKHM, YTO HMEETCH TBEe J(BONHEIX
TOYKH ¥ 9T0 9epe3 HUX IPOBefeHa IpAMana InauA. Ira IpsaMas JIHHAS TepeceRia
6Bl TOTA KPUBYIO B dYeTHIpeX TOYKAX, UYTO IPOTUBOPETHT MPHUPOZE JHHUI
TpeThero MopAfKa. JIMANA YeTBePTOTO MOPARKA OymeT nMeTh iBe NBOITHEE TOU-
KI; TMHUA IATOT0 HOPAAKA He MO;KeT UMeTh 00JbIre Tpex TaKMX TOYeK 1 T.1.1).

(n—1) (n—2)

2 ?
/@CIIA TOABKO KPUBAs ABJIAETCA HeNPHBOAEMOIT, UTO MOMHO Hailtm yite B paGore M a K & o-
pena «Geometria organica», 1720, c. 137. [A. HI]

1y MaxcrMaJbHOe YHCIO JBOIAKX TOUEK KPUBOIl HOPAIKA n COCTABISET



0 CBOMCTBAX KPHUBBIX JIVUHUA 165

301. Iycrs M mupencrasiaser co6oi0 TPORAYIO TOUKY KPHUBOI; TOTAA mpH-
pona TOH KPHBOM IHHWHM BHEIPajsKaeTcsd ypaBHeHHEM

P(z—p)3-+-Q(z—p)¥(y— q)+R(x—p)(y— 9)*+S(y—q)* =0.

CrepoBaTellbHO, 5TO YPAaBHEHIe, ecli OHO OUpefeldeT KpUBylo anmmio, Oyner
IOpsAKA BHIIC TpeTkero, nbo ecau 6t P, Q, R m S GHIN IOCTOAHHBIME, KaK
sToro TpebyeT NpHpoJa JIMHUN TPETHETO NOPANKA, TO JAaHHOe yPaBHEHHE HMeJo
651 Tpu MHOkuTesst BUma o(x—p)--P(y—q) u, 3HauMT, OBUIO OB ypaBHEHHEM
mas Tpex npamerx. TakuM oGpas3oM, y KDPHBEIX HIGKE 4YeTBEPTOro HmOpAjKa
He MOjKeT OHTH TPOMHOI TOWKHM, a JHHOM IATOTO IIOPAJKA He MOLYT HMeTb
Gosiee opHON TpPOHHOUI TOYUKM, TAK KaK B IPOTHBHOM clly4ae CyIiecTBoBaja
OB psiMast, KOTOpad epeceKala Obl THHHIO IATOTO HOPAZKA B MIECTH TOYKAX.
Ho Hudro He MemaeT TOMY, 9TO0bLI IMHAA MECTOTO OPANKA HMeJia Be TPOMHEe
TOYKH.

302. Ecan ypasuenwe 6yer nMeTh TaKOW BH:
P(z—p)*+-Qz—p)*(y— )+ R(z—p)*(y—9)*+S(@—7r) y—9)*+-T—q)* = 0;

To KpmBag OypmeT mMeth B M dersepHylo Touky. CiemosaTesnnmo, maubolee
npocTas KpUBas, IMEIONAasA 9eTBePHYIO TOUKY, UPHHAJISKUAT K HATOMY OPAN-
Ky IWHAN, a ABe deTBepHLE TOUKH MOTYT OKasaThCsA JANIbL y JHUHHNE BOCEMOIO
I Godee BHICOKOrO OPAKKa. AHAJOrHIHEM 06PA30M MOKHO BHIBECTH 00mue
ypaBHeHHA JJIA JIHHAN, KOTOpHIe MMeloT B M nATepHyI0 TOUKY MIIH jKe TOUKY
a060it HHOM KparHOCTH.

303. Ho ecau touxka M Oypmer gBOIHON, TpoHHON MIN Kako#-nubo WHOMI
KpaTHOCTH, TO In60 TaKOE jKe KOJINIECTBO BeTBell KpIBOA 6yHeT B3auMHO Iepe-
CeKAThCH WM KacaThes B ToaKe M, mubo, €CJIM IHCI0 B3aMMHEO IepeceKaloninX ¢
peTBeil OKaKkeTcH MeHbIIe, B TOM ke Touke M CoJNBIOTCA OfHA WIN HECKOIb-
KO CONPS/ROHHEX TOYeK, M TaKoil X0j KPHBOH MOYKHO OIIpefeinTh Ha OCHOBa-
HIM TOTO, 9TO OBIJIO H3JI0JKeHO Brlme. A uMenso, B ¢ymkmusax P, Q, R, S
W T. . CIERYeT BCIONY BMECTO Z U y HUCATh P B ¢ M BMECTO MHOKUTENeH x—p
U y— g nrcaTh ¢ ¥ &. ITUM IIyTeM MBI HOJyINM YPaBHEHNA, ¢ HOMOIBIO KOTOPHIX
MOsKHO Oyjer oIpefeluTs CTpOoeHHe KpHUBOI 1 KacaTelbHEIE BeTBeii, Ilepece-
Kapomuxca B Toure M.

= 4GS S
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0 KPUBU3HE KPUBHIX JIMHUI

304. Ilomo6uO TOMY KaK B HpenbIfymdieil MilaBe MBI PA3bICKUBAIN IIPAMEe
JMBAH, KOTOphie B 0001l TOUKe KPHBOI AMHIK yKA3EBAIOT HAIPaBICHUE 3TOM
KpOBOM, TOYHO TaK JKe 3[ech MH HcclenyeM Goliee HPOCTEHE KPHBHeE INHUH,
KOTOPHIe CTOJIb GIM3KO COBHAZAIOT B J1I06OM MecTe ¢ paccMaTpHBaeMoll KPHBOH,
9T0 HA 0YeHL MAllOM NMPOTAKeHHN OHM KaK OHl ciamBaorca ¢ Helo, nbo, 3Has
mprpoay Golee MPOCTON KPMBOI, MBI 9THM IIyTeM BHISBIIAeM M IPUPOLY paccMar-
pusaeMoii kpmpoii. TaxuMm 06pasoM, Mbl DOJIb3yeMCH 31eCh METONOM, AHAJO-
TMYHRKEM TOMYy, KaKOM MH TpPUMEHWIN pPaHblle [JA HCCIEIOBAHHA IPHPONH
TMPOCTHPAIONMXCA B GeCKOHETHOCTh BeTBell. JTO 3HAYHT, ITO MH HcCIenyeM
cHadalla MPAMYIO JIMHIIO, KOTOpas KacaeTcs KPUBoOH, a 3ateM — GoJiee HPOCTYIO
KpUBYIO, KOTOpas ropasno OImKe CXOAHTICA ¢ paccMaTpPHEaeMONl KpuBol M He
TOJILKO KacaeTcs ee, HO W Kak Obt cimBaercs ¢ Heli. Takoro popa BechbMa TecHOe
COUPNKOCHOBEHNE KpPWBHIX JWHNIA OOHYHO HA3HBAIOT OCKYAAyUel.

305. Hrak, mycTh JaHO HEKOTOPOE ypaBHEHHe MEKNY HPAMOYTOJIbHBIMA
KOOpAMHATAMH x © y. J[JIA McClenoBaHuA NPHPOAH BECbMa MAaJloi yacThm Kpu-
Boit Mm (puc. 55, crp. 158), pacnoaoxennoil okolo Touku M, moclle Toro Kax
ompenenena abemucca AP —=p m oppumHata PM =g, BossMeM HA ocu MR
odenb Malyw abGemmecy Mq=t u opgmmary gu=u. Torga Mm Oymem mMeThb
z=p-+tu y=qg-+u. Ecin o1 35a9esna OOACTaBATH B ypaBHEeHNe, TO MH HPH-
JleM K CIeLyIONeMy ypaBHEHMIO:

0=At+Bu+Ct*+Diu-tEu*4-Fi34-Gt*u-+ u . 7.,

KOTOpOe BRIpajkaeT HPUPONY Toil ke caMoll KpUBOM, orHecenHolt K ocu MR.
A Tax KaK 5TH HOBHE KOOPIWHATH [ ¥ U MH IPENIoNIaraeM BeCbMa MalbIMI, TO
madpHeimue wienk GyayT kak Gbl GeCKOHEYHO MeHbINE HPEeAByIIAX UYIeHOB
W, cllefloBaTelbHO, MMH Mo;kHO OymeT Ges morpemsocTs TpeHe6pedn 110
CPABHEHHUIO C IIPEJEIYI{AMHA,

306. Wrax, ecin TonbKo 06a mepBhix Kosddumuenrta A u B ogHOBpeMeHHO
He §CcYe3aloT, TO IIocle Toro, Kak OynyT oTOpoImeHs Bee MOCIefyoniye YIeHs!,
ypasuenne O0=At4-Bu mact mam mpsmyso Mp, KoTopas Kacaerca KpUBOM
B T0uKe M 1 uMeeT B 5TOM MecTe o0liee HaIpasilenue ¢ Kpupoit. Taknum oGpasom,
y Bac Gyper Mq: gu=B: —4. Ofcioga, mockonsxy Kodmuecrsa A u B
M3BECTHEI, OIPeJielUTCA HOJIOMKe e KacaTedpHOR ML, U TaK KaK OHA CONpH-
KacaeTcAa ¢ KPHBOWM JHUIOb B TodKe [, TIOCMOTPHM TeHepb, HACKOIBKO KDPHBAs
Mm orxogut ot npsamoti My, 1o KpaiiszeM Mepe Ha OUeHh MAJIOM DACCTOSHMM.
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C aroif 1esibi0 BO3bMeM HOpMadab M N B KadecTBe OCH, I B COOTBETCTBHH C ITUM
13 TOUKK M OpoBefeM IPAMOYrOIbHYIO OpAUHATY mr, B Oycrb Mr=r n rm =s.
Torga Gymet »

—Ar+Bs —As—Br
= —— " U= —————
]/A2+Bz V AT Bt
18
- —At— Bu B os— Bt—Au
V218 S

Orciofa caefyer, 4T0, TAK KaK
—At—Bu=C1?4 Dtu + Eu?+ Ft3 - Gt2u-+u 7. 1.,

r ODynmer KonmvecTBoM OeCKOHEYHO MEHBIIUM, ueM ! ¥ U, BCJICACTBHUE UE€ro r
OyJeT TawKe KOIMICCTBOM OeCKOHCYHO MEHBIIEM, 4eMm §; nG0 § BHpajKaercs
uepes [ m u, a r BeIpaykaerca depe3 KBALPAThH HIK oliee BLICOKUE CTCICHU
Tex ke [ U Uu.

307. CnepoBaTenpHo, MH Topasfo Gimrke y3HaeM Hpupoay Kpueoit Mm,
ccIM BBefleM B pacueT rtawKe wWireHn Ct?-+ Dtu -+ Eu® m orGpocmM Jmms
JanpHedmue 9iaCHBI. Torma ME HOAYMHM CJeRYOTlee ypaBHCHUHE MKy
tnu:

— At — Bu = Ct? 4 Dtu 4+ Eu?;

€CJIN B 29TOM ypaBHeHﬂH BMeCTO f M u O CTABUTDH HaﬁneHHHe Bhillle 3HAYe-
HUA, TO HOJIquIM
S AL — (42C -+ ABD - B*E) r?
rV 1B PR
(A*D— B2D— 2ABC -} 2ABE) rs+ (A2E — ABD - B%*C) s* .
+ A2__I_Bz A2+B2

Ho Tax wrak r 0eCKOHEeTHO MEWBINe, 4eM §, TO UJeHH 72 U r§ 10 CpaBHEHHIO
¢ s% HCUe3HYT ¥ TOrJa HOJIYUIUTCH

o (A4 r VAT
S ="{E_ABD LB} ’

9TO ypaBHeHMEe BHpa)KaeT INPUPONY KPHUBOH IHMHHNN, OCKyJupylomei ¢ pac-
cMarpusaeMoit Kpusoit B M.

308. TaxmM o6pasom, seceMa Maias ayra Mm KpuBoil coBOameT ¢ Bep-
muHOi, ommcawHoil oKodo ocm MN mapabodm, y Koropoil mapaMerp

(A24-B?2) V 4>+ B?
A2l — ABD -+ B*C

Orciopa ciefgyer, 9T0 KpUBU3HA paccMarpuBaeMoil Kpupoll B rtodaxe M Oyner
TaKol ’Ke, KAK KpUBU3HA dToil mapabonsi B ee sepmuue. Ho seugy Toro, dro
HH y OfHOH KpuBoli KPUBH3HA He BuiABIsercA Gojdee ACHO, 4eM y KpyTa, Tar
KaK KPUBMU3HA II0CTERHEr0 HOBCIORY OAWHAKOBA K OHA TeM D0JIbIe, 1eM MeHbIIe
eTo pagumyc, To OygeT ymoOHee ompefieiiATh KPUBU3HY KPHBHX C IIOMOIIBIO
Kpyra OAMHAKOBOM KPHBHU3HEI, KOTOPHI OGLIYHO HABHBAIOT OCKYAUDYIOUUM
kpyzom. IlosroMy mamo Oymer HaiiTm Kpyr, KpHBH3HA KOTOPOTO COBHOAfAeT
¢ KPUBHM3HOH paccMarpupaeMmoli HapaGolEl B ee BepIIHHe, ¢ TeM, 4TOOH IIocle
BTOTO MOKHO OBLIO B3ATH 3TOT Kpyr BMECTO OCKYJIHpyromeil mapaboier.
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309. Hus Toro uroGh 3T0 BHINONHATH, OyJeM PACCMATPHBATE KPHBH3HY
Kpyra KaK HEM3BECTHYIO M BHIDA3WM ee W3J0;KeHHBIM BEIe 00pasoM depes
KPHBH3HY Hapaloilbl, TaK KaK TOrAa MO;KHO Oymetr o6GpaTHO BMECTO OCKYIIH-
pyiomed napabosis MOXCTABUTH OCKyIWpyomui kpyr. Wrak, mycrs paccma-
TpuBaeMas Kpusas Mm mnpenctaBaser co0oi0 Kpyr, ONMCAHHBIN pagmycoM
=a, OPUPOAY KOTOPOTO BHpaxiaeT ypasHenue y2—=2az—zx2 ClenosarTelnHO,
ecan B3ATh AP =p u PM=gq, Gygem nmers g*=2ap—p?. Tlomdomum temeps

r=p+t B y=q-+u;
TOTAA HOJY9IUTCHA ypaBHeHHe
g*+ 2qu-+u?=2ap + 2at — p® — 2pt — 12,
KoTOpoe, HOCKOIBRY ¢2=2ap — p?, OPHBOTNTCA K TAKOMY BUHY:
0= 2at — 2pt — 2qu — 12 — 2.
Cormrocrasnenne sToro BUAA ¢ OPUBEJEHHLIM BEHIINIE [aeT
A =2a—2p, =—2¢, C=—1, D=0 uE=—1,

OTKRYJAa IIojrydaercs

A4 B =4 (@ —2ap+ pP+q) =4a? u (A BY) |/ 21 B =8a?,
a TaKKe
. A2E —ABD + B*C = — 4> — B2 = — 4g®.

Orcrofa ciegyer, 4To KPYT, PajiyC KOTOPOIO ==, OCKYJIMPYeT B BepIIMHE
napaboiry, HpUPOja KOTOPOil BHIPA/KaeTCsl ypaBHenneM s2= 2ar, W, 3HAYWT,
ofpaTHO, KPUBYIO, KOTOPYIO OCKYJHUDYCT B BepmmHe uapaboma s%= br, Gyner

paBHEIM 06pasoM OCKYJIHPOBATH W KPYT, PAJKyc KOTOPOTO = —:;jb.

310. Tak Kax BHIIC MM HAIZIA, YTO KPHBYI OCKyJHpyeT mapaboia,
ypaBHeHHEM KOTOPOMl ABJIAeTCA
2 (A4 BY VAT B

AE—ABD+BC °

TO fCHO, 4TO KPHUBHU3HA 9TOM KpUBOA JumME B rTouxe M coBmagaer ¢ Kpu-
BU3HOH Kpyra, pajiLyc KOTOPOTO

_ (@+B)V £LP

T 2(A2E~ABD-BC) °

Taxum o6paszom, aTo BHPpajieHHe JaeT PAXMYC OCKYIMPYIOWEro Kpyra. 9Tot
paguyc OGHYHO HA3HIBAIOT TAKMKe paduycom OCKy.AupPOSAHUS; 3AYACTYIO €To
TaK;Ke Ha3H BAIOT paduycosm kpususts. CTaio OKTH, N3 yPaBHCHWA MeMELY t 1 1,
KOTOPOe MBI BHIBEJIM U3 3aJaHHOIO YDPaBHCHHA MCMKAY Z W y, MOKHO Cpasy
OIpe/ie/UTh PAJMYC OCKYIUpOBAaHMA KpUBOH B Touke M, TO ecTh pagmyc
Kpyra, ocKyaupymomero kpubyio B M. JleficTBUTeaBbHO, CCIM B ypaBHEHHI
MeKY ¢ ¥ u OTOPOCHTH WieHbl, B COCTAB KOTOPHX { M U BXOAAT B CTEIEHAX,
IPeBHIAINUIX BTOPYIO, TO IPHNEM K YPaBHCHWIO CJeIyIoniero BAJA:

0= At -+ Bu- Ct2 4+ Dtu - Eu?;
0TCIOfA HAXOMUM PajfuyC OCKYIHPOBAINMA

_ (2B VTR
T 2(A2E—ABD--B2C)
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311. Ho BBuay ABOMCTBEeHHOCTH 3HAKA pajuKaja V/ A? 4~ B? neusBecTHO,
ABIACTCA Ji HOPHBeJeHHOe BHIPAKEHNE IONOKUTEJBHBIM HJIM OTPHOATENb-
HBIM, T. €. ofpameHa JaM Kpupafg K TouKe [V CBOell BBIIYKIOCTBIO MK
BOTHYTOCTBIO. [ljist TOro 9T100BI YCTPAaHHTH 3TO COMHEHWE, HAMAO BHIACHATE,
HAXONUTCA JM TOUKRA M KPHBOM MeKIy KacareipHOR Mp m ockio AN, mim
JKe OHa HAXOMUTCsI BHC KacaTelbHoil. B mmepBoM ciydae Kpusas Oynaer
BOTIIyTON 10 HATIPaBJIeHHI0O K N W HeHTD OCKYJHpyIiero Kpyra Oymer Ha-
XOMUTHLCA Ha TOM vacrm mpamoit MN, xoropas obpamieHa K OCH, BO BTOPOM
e cygydae mHa ToH dactm mpamoit MN, woropas pacumomo:xena 3a M.
TaxuM 00pasonm, BCsIKOE COMHEHNE MCYE3HET, eCJN MH BHIACHHM, OypeT Jjnu
gm McHbIIe MM GOJIbIIe, WeM ¢, Tak KaK B IePBOM ciydae Kpusasa Oymer
BOTHYTOH Mo HampaBiendio ¥ /V, a BO BTOPOM oHa OyjeT BHIIIYKJIOMH.

312. H A

. 0 qp,-'——— ———E n qm:u, BCJIGJ]‘CTBI/IG qero cnenyeT BLHACHHUTD,
Al

Oymer nm -5 GonpbOle MM MEHBIIe, YeM U. A TaK Kak mu ABIAeETCH
o o At

0YeHb MaJsiofl nmHued, MONOREM mu=w, U TOorja Oymer u= — 5

CJIeIOBATEJbHO, €CJN IPOMU3BECTH NOACTAHOBRY, HOJYUYHTCH

ADz? A B | 2AEtw . 9
i —Diw + e —F—T—k}jw .

0= — Bw-C2—

B asroM BHIpaskKeHU#, BBHAY MAJOCTH © II0 CPABHEHWI0 ¢ f, YJeHH [w
u ©? mcuesaror. Torma moiywaercsa
(B2C — ABD -+ A%E) t%

B2 ‘
CroeoBatesibHo, eciAn @ OyAeT IIONOKUTEJIbHEIM KoawdecTBoM, 1o Oygmer
UMETH MEeCTo, KOTha

B:C — ABD-+ A’E
BS

W=

A2E— ABD+ B*C
B

, TO ecTh

Oyaer MONORUTETBHEIM KONWIeCTBOM, Kpmpasf OyaeT BOTHyTa IO HaHpaBie-
HAK K /V; ecaum e w OyneT OTPHHATENBHEIM

KOJIIecTBOM, TO K Touke /N Oypmer obpamena 'm
BHITYKJIOCTE KPHBOM.

313. Ilna Toro 9TOGH CHedaTh H3JIOMKEHHOE »
fojce SICHEIM, CJCHYeT OTHENbHO pPACCMOTPEThH My
pPA3JIMYHBIC CAYYaU, KAKKE MOTYT 3[€Ch IIPeiCcTa-
puthea (pue. 07). WUrax, mycrs, BO-TEpBHX,
B =0; B srom cayuae opgusara PM OGyner wa-
carcibHON K kpuBoli Mm m pagmyc OCKyIMpOBA-
2%. N3 ypasHenmsa 0= At Ct2+
+ Diu -+ Fu? mosxHO oIpeneauTs, OyAcT au Kpusag J D
BOTHYTOH B cTOpony R, KaK IIOKA3aHO HA PIHCYH-
ke, wian ke BHIIOyKiIoH. lleficTsHTenbHO, TaK KAk
Mgq=1 n gqm=1u, T0 BBUXY TOr0, YT0 { DECKOHEYHO MEHDBIUIC, YeM U4, IJIEHEI
1?2 m {u mcUesHyT IO cpaBmeHuio ¢ u?, m rtorma moxyumrca At+ Eu?=0.
N3 »ororo ypapHeHHA BHIHO, 49TO0 Korma Koppdumuentm A u L nMmemor

E

gusa Oymer =

Pzc. 57.

OpPOTUBOOOJIOHEIC 3HAKH, T. €. KOrpa ABIACTCA  OTPUOATEJNbHBIM

A



170 TJIABA XIV

KOJIMIeCTBOM, KpuBasg BoOrmyra B Haupasigenun X R. Ecan xe xoad-

E
¢urmenrst A m F wWMeOT OXMHAKOBHE B3HAKM o — ABISACTCS HOTI0-

FUTEIBHHM KOJMYECTBOM, TO KDHBAA pACIONOKeHA 1O APYLYH CTOPOHY
oT KacareJpHOH; nbo abcmueca Mg nosxHA GHTH OTpUNATENHLHON, YTOOH efi
COOTBETCTBOBANA NefiCTBUTENbHAA OPRUHATA (M.

314. Ilycrs Tenmeps kacarcupHas My mHarioHena K ocm AP wmmm mycTs
oHa eil mapaienbHa, Tak 4to yroa RMyp Gymer ocipmiMm u mHopmans MN
mepeceueT ock B Touke [V 3a Touroit P (pme. 55, crp. 158). B sroM caywae
abcpmecam ¢ Oy@yT COOTBETCTBOBATH IOJIOKHATENBHBE OPIUHATHL U; DCIef-
crome sToro kosfdummentt A m B Oyayr mMeTs pasjuuHble 3HAKH U ApoGb

A - M
F OyneT OTPHIATENBHOW. B pmaHHOM Ciydae, KaK MH yiKe 3TO BHIeH
paHpmie, KpuBag GyfeT BOTHyTa B CTOPOHY [V, ecin

AE— ABD-}- B2C
B

B
fyjeT HONOMHTENLHEIM KOJMYECTBOM, WUIM Ke, TaK KaK —- -— OTPHUIA-

A
A2E — ABD - B2C

TCABHOC KOJHUUCCTBO, — CC/TH A 6yI[eT OTPUNATEJbHBEIM KOJIN-

gectpoM. Ho ecnm
AE — ABD - B*C
B

OyieT TONOKUTENBHBIM, TO eCTh
A2E — ABD -+ B2*C
A
Gymer OTPHIATEJHHEIM KOJMYCCTBOM, TO Kpubas Oymer ofpameHa B cTopoHy /V

cpoeil BEIOYENOHE cropoHnoil, OnHako B 000X caydasgx pajinyCc OCKYJInpoBa-
Hus Gygmer

_ (2B Y AR
T 2(A*E—ABD+BC) °

315. Iycrs temeps 4=0. B srom cayqae (puc. 58) nupsamas munus MR
OyneT mapafifielibHA OCH M BMECTe C TeM OyAeT KacaTelpbHOW K KPHEBOIMA, a u

M 7 R

/\ 7 !

A P

N P f\

Puec. 58. Prc. 59.

Oyner GeckoHecuHO MeHbmic, YeM I, BcaepcTsue dero noayuntcs 0 = Bu -4 Ct2-
IlosTomy, worga B um C wuMewT omgmHaKoBHE 3HAKH, TO ecTh korma BC
ABJIAETCA TOJOKATEJBHEM KOJIMYeCTBOM, U JOJKHO HMMETh OTpPHOATEIbHOE
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siagcnme. CaeposaTenbno, xpupasi GyfeT BOTHYTOM B cTopomy Todxkm P,
© KOTOpo#l coBmajaer Touxka /V, HA Yro yKasHBaeT M IPHUBEJEHHOE BHIIIE
npapmio, ecian Hoaoxurh A=0. A paguyc OCKyJIMpOBAaHHA {y/eT B ITOM
B
crydae = gs. Vanomennoe BHTIEe HpPaBHJIO OCTAETCA B CHJe M TOLJA, KOTJA
(puc. 59) wacarempHas MT mpoBemesa K TOUKe KPWBOM, Jemamied Ha ocu
1 coBnanawmeil ¢ Toukoii P. 160 u orom caydae Kpupag OyfeT TOYHO TAK JKe
BOTHYTO# WM BbIIyKJI0od B cropory N B

3aBUCHMOCTH OT TOTO, 6yHeT BHIPasKCHME

A*E — ABD-- BC

M
B

OOJIOKUTEJIBHBIM N JIA OTPUIATCIBHBIM, U
pammyc oOcCKyJupoBaHMA Oyner, Kak #u
paHsbIIe, 7

(A2 4+ B2V A2 B? A W P D

= 2(A*E—ABD 1 BC)
a
316. ITycre fmam sagmmc W xoTs Obl Pue. 60.

€10 KBajgpant (puc. 60), meATPOM KOTOpOrO

ABIAETCA A, OJHA NollepeuHas Ioiyocs Kotoporo AD =a, npyras comps-
meHHasg ¢ Hell monyock AC =b. Cramo GbiTh, eCiam OTKIAAHBATS abCIHC-
¢H z Ha ocu AD or penrpa A, To modyumTcs Ciefyollee YpaBHCHHC RIS
BILIIATICA

a%y? -+ b2? = a2b2.
Ecim paare temeps kakyio-mmbyme abeuuccy AP = p U IOMOKUTEH OPJMHATY

PM =g, ro nonyamrcs
a?q®+ b2p? = a2b2.
Honomum Temeps z=p+t u y=q-u; rorna Gyger
a’q® + 2a*qu + a®u? |- b2p? | 2b62pt + b%? = a2b?
i
2b%pt 4 2a2qu 4 b%% 4 a?u? = 0.

CrepgoBarensHO, BO-IIEPBHX, IOCKONbKY Kos(dumuents mpd ¢ u u [mosmosxu-
TespHE], HOpMame MN BerpetHICH € OCBIO HO 3Ty CTOpOHY oT P, m Gymem
HMECTH

PM:PN=B:A=a% :b%p n PN=bai2p,

tak Kak A4=20%p m B=2a2%q. Manec, 1ax wax C=102, D=0 u E=a?
6ynet
A’E—ABD+RC _ 4a%? (a%>-|-b2p?) _ 4abt
B - 2a2q T 2a%

TO ©CTh HOJNYIUTCA II0JO0KATEJIbHOe KOJNMIEeCTBO, M 9TO NOKA3LIBAET, UTO
KpUBas ABJIAETCA BOTHYTOH B HampapieHunm K NN.

317. Ilaa ompeneieHnsi pajiyca OCKYyIHPOBAHMA MH HMeeM

A2+ B =4(a%q2 4+ b'p?) m AE — ABD + BC = 4a'b,
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3
2

(atg®+-b%p?)
adbt :

T
uv=y ¢ +22,

OTCIONIa PajNyC OCKYJIHPOBAHAA =

OTRYIa
Va4qz+ b4p2=a2-MN;
a?- M N3,
CJICTIOBATENIBHO, DANMyC OCKyiupoBavuA —p— . Ecim nma mopmans MN
omyctuTs n3 meHrpa A mepnenmukymsap AQ, To B CmIYy TOTo, HTO
b2
Asz—ETp, n Bejencrsue momobmss  rpeyronsEmkoB MNP mw ANO
Symer
_ a2b2p2_b4p2
NO= atMN
u

_ _ gt b
MO=NO+MN =242 — o

MN =2 a%t?
OTKyaa = ]TJ—O— y a orcropga pa;myc OCKyJII/IPOBHHHH = W ;

merne obe ocu AD w AC Bxomar oguHaKoBEM oGpasom?t).

B 5T0 BHpA-

318. ITocne Toro Kak maiifen paguyc OCKyJIMpOBaHMA JJs J060T0 Mecra
KPHBOIH, IPHpPO/a KpUBOH CTAaHOBHTCHA B mocTaTounoil Mepe scuoii. Ileficreu-
TEJIHHO, €CHN ME PasfelNM 4acTh KPHBOH HA OYeHb 6OIpIIOe KOINYECTBO BO3-
MOKHO MeIKNX dacteHd, TO RaKAYI MAaJIyl d9acTh MOKHO OyHeT paccMaTph-
BaTh KaK YTy OKPYKHOCTH, PafyycoM KOoTOpoii 6yher pafiyc oCKYIHPOBAHNA
B nangoM Mecre. llosromy, Koneuno, n BrYepINBaHKRE KPHUBOI IHHAN 110 GOIH-
OMY KOJIWYEeCTBY TOUYeK BHIIOJHAETCHA ropasfo towsee. JlefictBuTeNnHO, ecln
OTMETHUTH 00JbIIOe KOJAMYECTBO TOYEK, Yepes KOTOPHE MOMKHA HPONTH JIHHEA,
3aTeM [Jg KaKOoHl M3 9THX TOYeK HAHTH, BO-IEepPBHX, KacarelbHEE, a 3aTeM
HOPMAaJIX ¥ PAafUyCH OCKYJIHPOBAHHUA, TO MAlHe YacTH KPHUBOM, pacHolOKeH-
Hble MesKpy HalfIeHHHIMH TOUKaMH, MOKHO Oy[eT BEIEPTHTSH ¢ IOMOINBIO IIHP-
KyJdsa. 9THM IyTeM MOJKHO TeM TOYHee HPeNCTaButTh GopmMy KpHBOil, ueMm GIMIKe
Ipyr K gpyry OymyTr pacHONOKeHH IIepBOHAYAILHO B3SATHIE TOUKH.

319. Tax Kag, ciienoBatelsbno (puc. 55), 04eHs Malad 9acTh KPUBOM Y TOYKA
M cosmagaeT ¢ MaJleHbKOIl myrofl Kpyra, OOHCAHHOTO PafuyCcOM OCKYJIHPO-
BaHUsA, TO HE TONBKO dlXeMeHT Mm, HO M IpepmIecTRYIOMMA eMy slement Mn,
GypxeT NMeTh OfHY H Ty ke KpupusHy. leficTBuTeILHO, TAK KaK IPHPOKA 09eHD
MaJioll Koiu KpmBoOil jnHum Mm BHparkaeTcsl ¢ IMOMOIIBI0 ypaBHeHHA §%=ar,
Memgy KooppuHaTaMu Mr—=r u rm=s, TO KayKuoil BechMa Majol abcnmcce
Mr=r cOOTBEeTCTBYIOT, COTJIACHO YPABHEHHIO, [Be OPAUHATHI: OMHA IOJOMKH-
TeJIbHASA W APYyrasd oTpHnarelnHasd; cIefOBATeNIBHO, KpHBasg OymHeT ORHMHAKOBO
IPOROJKATECA KaK MO HAIpaBleHUI0 K 7, TaK W 1o Hampasiennmwo & m [?3].

CregoBaresInHO, BCIOAY, THE PAgAyC OCKYIHpPOBAHUA, KOTOPEL = 5 o, HMeeT

KOHEYHYIO BEINIAAY, KPUBU3HA 110 00e CTOPOHE OT OFHOH m TOi Ke TOUKH, BO
BCAKOM cllydae Ha O4YeHb MajlOM pacCTOSHEM, OfuHakoBa. TakmM o6pasoM,
B OTHX CIyYasX XOJ KPUBOH JHHNU He Gy[eT U3MeHATHLCS BHe3aHmHO, o0pasys
oCTpHe; WCKIKUEHA TaK/Ke BO3ZMOMKHOCTh W3MeHEHHS KPHUBWMBHE, 4TOOH YacTh

1) quae expressio ad utrumque axem AD et AC aeque est accomodata.
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kpupoii Mn Morna okasaThCs obpameHHoil K Todxe /N cBoeil BHIIYKJIOCTHIO,
a ee mpyras gacte Mm cBoeii BoruyrocTio. [TogobHOTO pona m3aMeHeHNe KpH-
BUSHL OGBIYHO HABEIBAIOT nepecubom ') WIN moukol obpamuozo useuba ®).
Takum 06pasoM, BO BCEX MeCTaX, e PAIyC OCKYJANPOBAHNA ABIACTCS KOHEYU-
BLIM, He MOMteT OHTL HH OCTPHA, HH TOYKH ofparsoro maruba’).

320. Crano 6BITh, TAK KaK M3 YpaBHEHNA MeKRy ¢ U u
0=4t+Bu+Ct2+Dtut-En?+Ft®* 4+ Gi2u+ Htu?+ un 1. f.
ompepgelsieTcss paguyc OCKYJINMPOBaHNA

_ (2B VA B
T 2(A*E—ABD--B%C)*

TO sICHO, UTO ecim oKakercss AE — ABD + B*C =0, ro pajguyc OCKyJIHpO-
Banud Oymer GecKOHEUHO GOJNHIDHMM M, 3HAYUT, KPYT OCKYIMpPOBAHUA ICpel-
fer B mpamyl aunmio. CiefoBaTejbHO, TaM, DJe 9TO HMEET MCCTO, KPHBas
TCpsieT CBOI KPHBM3HY M JBA SJICMCHTA 9TOH KPHBOJ JIMHHKM OKA3BIBAIOTCS
Kag OBl pacHmolo;KeHHBIMU Ha ojHOi mpsamoii. Jlma Toro ke, 4ToOn B dTHX
ciaydasx Gojlec JeTaNbHO MCCJIEJOBATH LHPUPONY KPHBOH, HAIJICKHUT MPOU3-
BECTH IOJCTAHOBKY

— Ar-}-Bs — As—Br
=——— H U=
VAL VAL B

u B wicHaX Fi®4 Gt2u-- Hiu?J-Iu3 Ho tak xKax DO cpaBHCHAIO ¢ HEpPBHIM
ujenoM, r )/ A2 B2, Bce paibuciimive WIEHH, cOncp:kamue B cele 7, ncue-
3a10T, TO, OTOPOCHE ®TH uJeHH M HPOM3RENs HOJCTAHOBKY BO DBCEM ypaBHe-
HUK, TIOTYYAM CIejylolee ypaBHeHHe:

rV AL Br=as?+Bs®+yst+ 0% +m 1. 1.

321. W3 sToro ypaBHeHMa MOJKHO TOTYAC jKe 3aKJIOUHTH, KAK ¥ papIe,

P 7Y
9T0 pajuyC OCKYJHPOBAIH:A =—,](£2aiB—

t

. Ho ecim « =0, a B sTOM Cay-

9ae pajUHyc OCKYJIMPOBAHUSI CTaHO-
purcA OECKOHGUHLIM, TO i Gouec S
TOYHOTO BHABICHES MPUPOIH KPUROK

HAJ0 B3ATH clefylomuil wieH Ps?,

TaK 4uto Oymer

- M

rV A? 4 B? = Bs3;

mbo, ecou TOIABKO He Gymer B=0,
TO 10 CpaBHeHHMIO ¢ fs® Bce
OCTaJABHEE  wieHB  ysi, os® 7 A P 44
u T. x. ucuesmyr. ClleoBarenbHo, B Puc, 61.

sroM cayuae (puc. 61) ¢ wpupoit B '

Toure M GyneT cONPUKACATHCH KpHBasA, KOTOpas BHpaKaeTCA ypPABHEHUEM

rV AT B = ps,

1) inflexio.
%) punctum flexus contrarii.

%) OT0 yrBepleHEe HPOTHBOPEINT IpEMe Kazaggomy JI :
$333 m upumevamwms k memy. [A4.I1.] by y uy lomrmaneu. Cu. mmxe,
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U 110 5TOMY YPaBHEHHIO Mo;KHO OymeT 3a0JHO oupeneaurs $OpMy KpHBOii
oxono Toukn M. A Tak Kak echu B3ATH a0CHICCYy 7 OTPHIATENBHOMN, efi
COOTBETCTBYET OTPHLATENBHOC 3HAUEHNE OPIMBATHL §, TO KpHUBasg OKOJO
rouxkn M Gyger mMmerh 3MecoOpasuyio ¢opmy mMp u, smauwar, B M ona
Oyner uMeTb TOUKy oOparnoro uaruba, T. e. meperuda.

322. Ecmn me, xpome a =0, 6ymer raxxke =0, To (puc. 62) npupoga
KpuBo#l orono M Oyner BEHpaKaThCsA ypaBHEHHEM

r ) A%+ B?=yst,

Tax Kak B9TOM ypaBHEHAM KaKI0NA aO0CHICCE 7 COOTBCTCTBYIOT ABE OPIHHATH §,
0JlHa IIOJIO}KUTEJIBHAS H npyraa OTpHHATeJBHAS, M TAK Kak aGemuccy 1
HeJB3A B3ATH ¢ ONHOH W ¢ ;pyroit cro-
pOHHI, TO ofe YacTH KpuBoil mawamn Mm
n My GyayT pacuosiOKeHE IO ONHY CTO-
M pony oT Kacareabnoii. Ho ecin o, f u vy
2 OKA;KYTCsA PABHLIMH HYJII0 U IPAPONA KPH-
ROM 0KoN0 TOUKK M GyneT BHPAKATHCSH.
ypaBHEHHEM

~ PV AEE B = 8o,
TO KpuUBas CHOBA OymeT uMeTs B M TOUKY

7 y) 5 #  obparHoro msrufa, kak Ha puc. 61. A ecan
oramercs n 8=0, Tax 9ro WOITyUHTCH

PV ET B = e,

TO KPHBasd BHOBL JIMOINTCA TOUKM o6paTHOro m3ruba, Kak ma puc. 62. 1 noob-
me, ecln TOKa3aTeldh HPH S OyfeT HeUeTHHM YHCIOM, TO KpUBasA OYHeT WMeTh.
8 M TouKy 06paTHOr0 H3THGA; €CIU jKe MOKRA3aTeNb IpH § GYNET YeTHRIM YHC-
oM, TO KpHBas He OymeT uMeTh TOYKM oOpaTHoro msruba, kak ma puc. (2.

Puec. 62.

323. Tawopwl, 3Ha9MT, CBOiicTBA KPHUBHX, KOTHA TOYKa M sBigerca mpo-
cTo#, TO ecTh KOrfla B ypaBHEHIH

O0=At4 Bu4Ct24-Diu+ Eu?2+Fi3+ un 1. 7.

oba wospdunuenta 4 u B me mcuesaioT opHoBpeMeHHO. Eciu ke oKakercs,
gro 1 A =0 n B=0, n KpuBasa nunous Oygmer uMersh (pmc. 56) nBe wan Gonpme
BeTBeil, mepeceraomuxca B toure M, To Hamo Gyjer OTAEIHHO WCCIELOBAThH.
KPUBH3HY U IPHPOAY Kakpodl Bersum B M, Kax »1o OHUI0 CHeNaHo paHbIie.
HeficTenreibHO, TyCTh B KauecTBe KacaTelbHON K RaKOM-HuOYAb BeTBU HMEeM
mi-+-nu =0 u TpebyeTca HaliTh ypaBHeHHe [JIA dTOH BETBH ME:KY KOOpAUHA-
TaMH r U §, M3 KOTOPHX Iepsas r (puc. 53) mycrb Oeperca Ha MepUEHAUKYIIpe:
MN, tax 910 r OKA3HBaETCA OECKOHETHO MEHbIIE, ueM . Takum o6Gpa3oM, HaJo:
0ymer IOJOIKUTH
P —mr-}+ns - —ms—nr
]/mz_l_ n2 ]/mz—knz

Ecou sro mpomenaTh M mMpeHe0pedn YJeHAMH, KOTOPHIE BBANY UX OCCKOHEu-
HOI MAJIOCTV WCYE3aI0T MO CPABHEHHIO C OCTAJBHBHIMH WIEeHAMH, To Gymein
nmersb, ecan M — ppofiHas Touxa, cieyioee ypaBHeHHE:

rs=as3 - Pst+ ys® - 8s8 -+ m 1. g
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ecam 3¢ M Gyner TpoiiHOE TOuKOH, TO MONYYUTCHA ypaBHEHMe
re?=ast4+ Bs5+ys 4 u 1. 1.
M Tak jaiee. Bee sty ypaBmemmsa cBOEATCS K ciemylomieMy Buy:
r=oas? Bs® - ys?+-0s° 4+ u 1. ;.
324. U mocnenero ypaBHeHMs BHIHO, YTO PACCMATPUBAEMAas HAMI BETEb
1 o
55 » HOTOpEIf B cirywae a =0
oKasmBaercd = co. Ilpu srToM mpmposa kpuBoil BhIpaskaeTca Jmbo ypaBHe-
uueM 1= Ps3, mmubo ypasHemmeM r=ys?, qm6o ypapHeHmem r=vys® u . o
C moMompI0 STHX ypaBHeRHT MOMHO, KaK M pAambIIe, ONpPENeNHTH, MMEeT
BeTBbL KpuBOil B M Toury ofpaTHoro msrmba Wim ke He mMeeT. A WMMeHHO,
nepsoe OyjeT MMETH MeCTO, KOTJa HOKasaredb s GyACT HEUYCTHEIM WHCIIOM,
a BTOpOE, KOrfa OH OymeT 4eTHHIM wumcioM. COBEPIIEHHO TaK ke HajO GyjeT
CYMUTh B OTIeJBHOCTH O KayKa0il BeTwH, mpoxomsmeil wepes Toury M, xorna

Oymer HalifjeHa ee KacaTeJbHAA W €CHIH LOCIHENHAHA OyneT oTImIATLCA OT
KacaTeJbHBIX [ PYTHX BeTBeil, MepeCeKalmuxca B Toil ;xe Todke M.

KpuBoii umeer B M panmyc ocKyiampoBaHHA =

325. Ho umave majio Gyner paccykaaTb B TOM ciyuae, ecam B Touxe M
COBNAJYT KACAaTCJAbHbIC JIBYX MM GOJIbIIEr0 KojmdecTBa Bersefi (pmc. 55).
HeiicTBnuTenpro, Nycrs Upn ucdesaomux A 1 B B ypasHennn

O0=Ct*+4-Dtu+ Eu? - Ft*+Gt2u + u 1. 1.

oba TIPOCTHIX MBOXRATENA BHpasKemusa Ci? | Diu - Eu? MesRIy coboI0 paBus,
T. ¢. ofe BerBu, Iepecexammmeca B TouKe M, uMeioT 00IIyI0 KacaTensHyIo.
Taxum obpasom, mycTs

Ct? 4+ Diu -+ Eu? = (mt -+ nu)?,

a ecian npeoGpaszoBaTh 3TO ypaBHeHMe K KoopmuHataM Mr—r n rm==s,
ITOJIOJKUB

_mr+ns —ms—nr
b= U= =,
]/mz—%—n“’ ]/m2+n2

TO TOJYYUTCH ypPaBHEHHe BHIA
r?=ars® 4 s34 yred 4 8s? +erst 4 Ls54 u 1. .

w00 WICHHI, B KOTOPHIX 7 UMEeT [BAa I OOJiblle HM3MePeH!N, HCYesaIoT 110
CPaBHCHHMIO C IepPBHIM UJICHOM r2,

326. 3pecs caenyeT mpexme Beero paccmoTpers uneH fs®, mbo ecom
TOCJIe{HII HAJTHIO, TO 10 CPABHEHWIO C HIM BCE TIPOUMe NCYE3AI0T, TAK KAK 7
OecxkonmeuHo MeHbHIe, deM s. CJeT0BAaTeNIbHO, ecid He Oyner =0, T0o mpu-
pora wpusoil Bommsu M Oyner DHIPasKAaTBCH C HOMOIIBIO ypabHeHus r2— psd,

113 KOTOPOrO, Tak Kak r=s)/ Ps=s? l/%, BHJTHO, 4T0 PAHyC OCKyIUi-

1 B
poBaHuA B M=—2— l/F’ TO eCTh, TAK KaK § WcYe3aeT B JM, YTo paauyc

OCKyJmposamusl Torke cramosutca =0. Taxmw ofpasom, kpususma n M Oyner
feckomeuHo 0OaBIION, T. e. BIIeMeHT Kpusoit B M Gyner wacTeio GecroHCURO
Manoil okpysknocru. Ho rar xak, nasee, opmmhara s COXpaHsgeT OfHO W TO



176 TJIABA XIV

)Ke 3HadeHwme, GepyT Ju abCHUCCY 7 MOJOMKUTENLHON HIW OTPHLATEILHOH, TO
acHo (puc. 63), 4To KpmBasf NHHHA WMeeT B Touke [ ocTpue W pasjnBaH-
Baerca ma mee sersu: Mm u My, o-
TOpBIE COUPUKACAITCA APYT € APyroM
B M u ofpamenn cBoeH BHITYKJIOCTHIO
K KacarespHoN M{.

327. Ecmm B=0, H0 B ypasueHmm
nMeercst wieH Os!, 1m0 CpAaBHEHHIO C
KOTOPBIM 4iieH yrs® mcdesaer, TO IpH-
pona wpmBoil okxono toukum M BHpa-
jxaeress ypapHenmeM r?= ars®- Ost.
Eciau a? menanme, dem — 40, TO BBHRY
HAJIMYNA MHEMBIX MHOKUTEJIEH dTO yKa-
7eT Ha cymecrposasme B M comps-
N wkeHHOH Toukm. Ecmm me a2 Goinire,
T 4 £ yoM — 40, TO UpeNBIIyIee ypaBHeHHE

Pre. 63. ) pasjaraercsi Ha gBa ypaBHEHHA TAKOTO
puma: r=fs* u r=gs® Takum obpa-
soM, B M compuracaoTCA pBe BeTBH KDHBOM, M3 KOTODHIX OjHAa HMeeT B M

,a ApyTras — Pajyc OCKyJIMpOBaHH S —L. Cre-

pajyc OCKyJHMpOBAHHA = o 5
nosaTennHO, ecm (puc. 64) oTm mBe BeTBH OOpAmieHHl CBOEK BOTHYTOCTHIO
It ~
m
m
M
M
v
124
v n
A 7 4 2
Pruc. 64, Pnc. 65.

B OfHY M Ty e CTOpOHY, TO KpHWBaf HMeeT BHJ ABYX KPYIoBBIX AyT, COUIDH-
KACAOMUXCHA WBHYTPW; eCc ke (pHc- 65) onm obpamieHEl CBOGID BOTHYTO-
CTHIO B IIPOTMBONOJIORHEIE CTOPOHSI, TO KPHBAas MMeeT BHJ /ByX KPyroBHX
IyT, CONPHKACAIOMUXCS H3BHE.

328. A ecam m O OTCYTCTBYeT, TO ypaBHeHHe JHGO MOKHO Pas/IOKUTh HA
IBa ypaBHeHUA, IGO0 HONB3A. B mepBoM ciyae HOJTyYal0TCA IBe BETBH, COIPH-
Kacaomecs B Touke [, mpwdeM OPHPORA Kasoil U3 HUX BHIPAKAETCA ypas-
neameM Bupa r=as™. CienoBaTellbHO, B 9TOM C/Iydae TONYINTCA CTOTBRO pas-
JMTHEX BAJOB, CKOXBKO CyMECTByeT KOMOMHAIMIL 110 1Be BETBH, ofpaszyonoux
3 M mpocTyo ToURy. MEI HazoBeM MX 6emesmu nepeozo nopadka; Bce OHH COREP-
JaTcA B ypaBHEEMM r=0is™. A BO BTOPOM cllyuae, KOrja ypaBHeHUe He MOZKeT
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OBITH PasiIosKeHo HA ABA APYIUX ypPaBHEHHUS, IPUPOXA KPUBOH JHHUHM BHIpa-
sraeTcs Mubo ypasuenueM r2 =as®, 1ubo ypapuenueM r? =as’, mufo ypapacauem
r’=cas® u T. §. ITH BeTBH BMEcCTe C HalileHHOI0 HaM{ BEIIE BeTBHI 2=cs®
MBI HABOBEM @G€MBAMU 6MOP020 NOPAJKa, TaK KAK TaKad BETBb 3aMEHAET [Be
BeTBH HepBOTO HOPSAAKa, compmKacawmumecs B M. Bce osru sersm (puc. 63)
BTOPOTO HOPARKA MMeIoT B I/ ocTpre, KaK 9TO MOKA3HBAeT ypaBHEHNE 2 —as3,
¢ TeM, OFHAKO, pasjindueM, 9TO B TO BpeM#d, KaK QA ypasHeRwsA r?—qgs®
pajayc OCKyInpoBaHHA OecKOHETHO MaJ, IS OCTAIbLHEIX ypaBHeHHH OH OKa-
suiBaerca OeckoHedno OodpmuM. JlelicrBuTensHo, TaK KAk H3 ypaBHEHN
r*=us® momyuaetca r=s*}/as, To paguyc ocKyImpoBaEMA B Touke M paBen
1

5= T. €. B CHly s§=0 on Gecromeuen.
as

329. Ecan coBmamaloT TPH KacaTelbHEE BeTBeil, HepeceKalomuxcs B TO9-
ke M, To 160 TPY BeTBH IIePBOro HOPSNKA KacaloTCA APYT APYTa B OXHOI U TOi
ke Toure M, nmnGo 8 M compnKacaloTcs ofHa BeTBb BTOPOTO HOPAAKA C OFHOIM
BeTBHI0 IEePBOTO IopsafKa, Ju6o deped To4Ky A IPOXONUT JIMIIL OFHA GEMEb
mpemvezo nopsadka. Illpupoga Berseil Tperbero mopsafKa OynmeT BHpaKaTHCA
ypasmeHHAME BUga rP=oas*, rP=as®, rP=as’, r®*=as® w T. 1., TO ecrm
cACHyIONIM oOIMEM ypaBHeHueM: r® = as™, rpe n mpepgcrasiser cobolo ma0doe
ueytoe umcao, Gonpllee TpeX UM He fellamieecs Ha TPOlKy. A dopma oTHX
peTBeit Oymer rtakoma, uro B M Oypmer toura oOparHoro msruba, eciu n
GyneT HeUeTHHM UHCcIoM; HO m3rub GyneT He o0paTHHIM, a HeOPEPHBEEM (Kak
ua puc. 062), xorga n ABAgercA 9eTHHM ducAoM. BupoweM, pagmyc ockymampo-

BaHHUA B Touke M y >TuX KpuBHX OyfeT OeCKOHEIHO MANHM HPH 1, MEHbLIIEM
mectd, ¥ OecKoHedHO Gonbmum npd 1, GolpOleM MECTH.

330. PasupiM 06pa3oM, eciIn COBIANYT APYL ¢ APYTOM YeTHIPe KacaTelb-
Hble K BeTBAM, IlepeceKalommMcA B Touke A/, To B 9ToM cayuae Jnb0 deTsipe
BETBU IIEPBOrO IIOPAAKA, Iu00 Be BeTBU HePBOTO MOPAJKA M ORHA BETBH BTO-
poro IopsAKa, aubo KBe BeTBM BTOPOTO LOpsfKa, Jn00 ofHa BeTBL HePBOTO
IMOPARKA K OfHA BeTBb TPETBETO HOPAAKA GYAYT COHPHMKAcAaThCA B ONHOM W TOH
e Touke M, mim e, HaKoHen, depes [ Hpolifier ogHa JHINb eemeb uemeep-
mozo nopAdka. A nmpupona BeTBedl YeTBEPTOTO IMOPANKA BHIPAKAETCH OOIUM
ypasueHueM rt=os", Ige n mpepcraBiIsgeT cofo0 Neioe HeUeTHOe UHCHO0, GOTh-
mee 4. Bee aTn ypasuenua gawtT ocrpue, Kak Betsu (puc. 63) Broporo mopsgka.
A papmyc ockyaupoBaHus B M Oymer OecKOHEUHO MaJibIM, €CJIH 72 MeHbIIe
qeM 8, W GeckoHedHO GOJBIIKNM, eciaH n Goipme 9eM 8.

331. AmamormuneiM o0pasoM pacKpHIBaeTcs HPHUPOAA BeTBEil naAmozo
n GoJlee BEICOKHX IIOPAJKOB; HO B OTHOMIEHMA JOPMEL BeTBH IISITOTO, CELBMOTO,
IEBATOTO U BCEX JAPYTUX HEYCTHHIX HOPAZKOB CXOMKM C BETBSAMHU HePBOT0 MOPAL-
Ka, KOTOPHE JaoT ABa Buma Quryp: aubo ¢ Toukoil ofpaTHOTO M3rnbHa, au6O
0e3 Hee. A BeTBH MIECTOTO, BOCHMOTO H BOOOTIe BCeX YETHHX OOPATKKOB B OTHO-
mepnn POPME COBMANAIOT G BETBAMH BTOPOTO M YeTBEPTOTO IMOPANKOB, T. e.
onHn mMeioT octpue B M, Kar »T0 moKasuBaeT puc. 63. Uro kacaercs pammyca
OCKYIIMPOBaHN, TO TAK KAK IPHPOJA BTHX AYT BEPAKAETCA ypaBHeHMeM ™ =as”,
rge n — u4ucno, Goxbllee, 4eM m, TO SICHO, WTO, KOTXA 7 MeHbIIe, deM 2,
pajinyc OCKyJIHpoBaHUsA OECKORETHO Majl, B IPOTHBHOM ’Ke clIydae, KOIZa 7
fonpime, ueM 2m, pagnyc OCKYJIHPOBAHUA OeCKOHEIHO BeIHK.

332. Taxum 0GpasoM, sIBJeHUs, KOTOPHE MOKHO HAGI0gaTh Ha 060
KDUBOii, CBOAATCS K cllenyomuM TpeM BugaM. [lpn mepBoM us pux Kpusas npn
TPONOJKEHNA 06afgaeT Henpepblenoll Kpueusnoli W ANTHEe He MMeeT HH TOYKH
12 1. sitzep, =. 11
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ob6parnoro musruba, HuU OCTpUs, T. €. TOYKM orpasnenusnl). JTo mmeer mecro,
Hpesie BCETO, B TOM CIydae, KOIJla PAagUyc OCKYJIPORAHHUSI HMEET TOBCIOIY
KOHEUHYI0 BeAMINHY, XOTA, HpaBha, OLIBAOT U TaKme C1ydal, KOTJa BeJIiuiHa
pagnyca OCKyJHPOBaHHs, OyNer Ju oHa OeCKOHEUHO OOJBLITON WM 3Ke GecKo-
HEYHO MaJjioif, He BIHAET Ha HOCTOAHCTBO Xojga Kpusoii?). Hocrenmee mmeer
MecTO, KOIZJa Hpwpoja KpPWBOi Jumim y Touky M BhIpaskaeTcs ypaBHEHIeM
ar™ =", rae m ABIIETCH HETETHHIM THCIOM, a i — YeTHLIM THCIAOM, O6OJBIINM,
geM m. BTODEIM BHIOM ABASIeTCHA mouka o6pamuoz0 useuba, 9To, ONHAKC, He
MOKET UMeTh MECTa, eCHH TOJIBKO Pajuyc OCKyJUPOBaHHI HEe OKAyKeTcsa Gec-
KOHEIHO GOIBMHM WK GeCKOHCUNO MalLiM. Kro mpusHakoM spisercs ypab-
nenme o™ =s", ecxn 06a MoKa3aTClA /M 1 1 OYAYT HEUSTHBIMH YMCIAMH, IIPil-
4eM 7 JOJKHO GHTH 00JIbIHe, M M; & MMEHHO, PAANYC COTIPUKOCHOBEHILT OyIeT
0eCROHEUHAO GOMLITUM, ecHAN n Gymer Gosipine, ueM 2m, U 6eCKOHEYHO MAalbiM,
ecin 1 Oymer MeHbOle, weM 2m. TpeTsHM BUFOM GYHeT mouka ompasicenus,
I ocmpue, TWPT KOTOPOM KaK OBl JiBe BeTBI, OGpANleHHBIE BLITYKIOCTLI)
ApPYT K Jpyry, cofifsich B OHON TOUKe, B Hell COMPUKACAIOTCHd W 3aKaHIUBA-
otess. Ha moqo0ry0 TOYKY yRaswsBaeT ypaBHenme ar =—=s", KoTma m sBJIsSeTcs
9eTHHM, 4 7 HedeTHHIM umcaioM. Cramo OwTh, B 0CTpuUe pajguyc COMPUKOCHO-
BeHuA BteTma JnGo GecKoHeTHo Mal, 1ubo GecwoHewno Beani®).

333. HockonbKy, cTamno OBTE, B DPUBEEHHEX BOIIIe TPEX CIydasdAX cofep-
JKUTCS BCe MHOr006pasue KPHBBIX NP HX HENPEPHBHOM HPOROIReHHUH, TO,
BO-TIEPBHIX, SICHO, 9TO BETBb HENPEPLIBHON KPHBOH HUKOTHA He MO:ReT daTh

B

Pruec. 66. Pue. 67,

TaKoi u3rub, aro0m (puc. 66) v C obpaszosaics romeunnii yron ACB. Janee,
Tak Kak B TOYKE OTPAKeHusI 00e BeTBU OOGpPAameHHI IPYT K JIPYry CBoeli BRUIYK-
7ocThio, T0 B C He MOjKeT OLITh Touku orpaskenns ACB Takoro poga, 4roGsl
Bersu AC w BC, xora m umexnn 6u B C 00mylo KacaTedbHyI JHHAI, HO
BOTHYTOCTE OJHOH u3 HMX Gsima Ght obpallieHa K BRIDYKJIOCTH Mpyroii!). Bo
BCeX CIyYasax, KOIJla KajKeTcA, 9TO UMEeTCA TOYKA OTPAyKeHHs MOOHOOHOTO
pofa, KpuBasg OKa3HBaeTcA He 3aBepIIeHHON. Kcin ke sTy KpUBYIO KOLOIHUTE
Ha OCHOBE YDABHEHWs U, MOJNL3YSACH IOCHeRHMM, BEIPA3UTHh BCe YacCTM 3TOMH
KpUBOH#, TO IONyduTcA Taxad Qurypa, Kak HoKasawo ma pmuc. G4. Ilpaspa,
CYIeCTBYIOT METONEl OMMCAHHA KPUBBIX, HPH KOTOPHX 00pasyeTcA TaKOro
poma ocrpue ACB (puc. 67), rakopoe 1o oroii mpmanse J onumaas HasBal oc-
TpreM Broporo supa®). Ho chemyer OTMeTHTH, 4TO MeXaHMYECKHE OIMCAHMA
He BceTHa BOCHPOU3BOAAT BCIO KPUBYIO, KOTOPAS CONEPIKUTCA B yPaBHeHHH,

1) neque cuspidem seu punctum reflexionis.

2) continuum tractum non perturbat.

3) Cm. chocky 3 K m. 319,

4) CM. HmHe HOCISIHIO CHOCKY K 3ToMy maparpady. [A. I.]

5 Cm. L'Hospital, Analyse des infinements petits pour I’intelligence des lignes
ourbes, Paris, 1696, art. 109, p. 102. [4. II.]
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a 3a9acTyIo TAT TOJABKO 9aCTh €€; OJHIM 5THM 3aMeuaHueM YCTPaHAeTCs CHop.,
KOTOPHIii BOBHUK [0 MOBOAY yKa3agHOI'0 BHINE OCTpWsI BTOpOro popal).

334. Ecam (puc. 64, crp. 176) mse BetBH, Korophie B M umMeioT o6miys:
KacaTellbHYI M, CIef0BaTeIbHO, IIPEICTABIEHBI YeTHIPHMS NyraMul, HCXONS-
muamu w3 M, a umesHo ayramu Mm, Mp, Mnr, Mv, BHpaska0TCsi PAa3HHIME
YPaBHEHHAMHM, TO BIOJHE fSICHO, KaKas U3 ITHX NYT A KaKoll gpyroil gyra
AIBASIETCS HMPOROJLKEHNeM, — KOHEYHO, TOii, ITO COHmep;KATCA B ONHOM C Helo
ypasaennu. Ho eciin 06e 9111 BeTBH BHPasRAKTCS OTHUM M TEM JKe YPaBHEHHACM,
TO B CWIY OTCYTCTBUSI OCHOBaHUsa?) Ayra Mm B paBuOil Mepe MoikeT HMeTh
CBOMM IpofoJikeHHeM Kak Ayry WM, taxk u myry mM. A DOCKONTBRY KaK gyra
Mn, Tak 1 gyra Mv MOTyT MMeTb CBOMM Ipojoi:reHucM ayly Mn, to ogmy
u3 HUX MOKHO HNPMHATH B3a HpojoKeHme pgpyroid. CremoBaresbnHo, HARO
CYHMTaTh, 910 uyru mM 11 M o6pa3syioT HeIPEePHBHYI KPHBYIO, PaBHO KaK
u Jo0ble ApyrHe [Be IYI'W, Tak 4TO B ToM ciydae K (touke) M orHocartca®)
IBa ocTpma Broporo poga mMu 1 nMv.

335. Opmaro »TH pacCy:EKmCIMs OTHOCATCH HE TOJABKO K CAYYaKn JBYX
BeTBeil, Kacalonyxcn B Toure M Ges reperuba u 6e3 oO6pasoBamug OCTPHUA M BH-
pasKalomMuXcA OJHUM 1 TeM ke ypasHeHEmemM. HawkoBwl Onl Hu ObUIM B3aUMHO
Kacaloniuecs B M BeTB(l, NX MOKHO CUATATEH HA TOM JKe OCHOBAHHUU HEIIPEPbIBHO
OPOROGKATOMINMI OfHA APYTYI0, Jumbs Ow oHH uMedud ofmee ypaBHEHHE.
A 3T0 Bcerga mMeeT MeCTO, €CIU jIfA 7 H § HOJydaeTcsi ypaBHeHHe

@22 — 2aBrTs™ - s =0,

TAaK KAk TOTHA o0e BeTBU BHPa;KAIOTCA OFHUM 1 TeM ke ypaBHeHUeM ar™ —fs"
Crano ObTH, B 9TOM ciydae JAi00Lle IBe M3 YeTHIPeX AyT, UCXONAMAX M3 TOU-
ki M, MOKHO CUMTATH HelPePLIBHOH KPHBOH, M TaruM 00pasoM IOJNyYaloTCH
Decumcaennnie 0CcTpluss BTOPOro popga. ViMenHo Takme coo0paskeHHs O Helpe-
PLIBHOCTH JIe;KaT B OCHOBe TOT0%), 4T0 HEKOTOpHIe MexaHWYeCKHe ONMCAHUA
¥ MOCTPOHHA 1Ai0T IIOIAC OCTPUA BTOPOTo poja. OHAKO BTO MOJKET eIy IATHCA
TOJBKO NIPH YCJIOBIH, 9TO TaKOE OIMCAHUE JAET He BCIO CONEPIKAILYIOCA B ypaB-
HEHNX KPHBYIO, & TOIBKO OfHY WJIM HEKOTOpHE I3 ee BeTmeil [%%].

') HecMOTps na 9TH apryMeHTH, B CRJY KOTOPHX KaK OYATO HCKIIOUACTCA CYILECTBO-
BaHMe TAKOTO OCTPHUs BTOPOTO pofia, eCTh OeCKOBEUHO MHOIO aldrefpaMuecKUX KpH-
BEIX, HMelonUX Takoe ocrpme. Cpegn nux umeercs (habelur — 3To ¢I0BO BHeCeHO MHOIO 1O
pyrouncu. [A. IIl.]) & ToMy ke KPHBAas 4eTBEPTOro MOPSKA, CofepKaIlafgca B ypaBHeHNH
yt—2yr—byx?—23 -1 22=0 (wiren -}- 22 BHeceL MHOIW 0o pykouucH, 4. I1.]), KoTopoe moIy-

4 - i -
qaercsa M3 COOTHOIICHHS y=}/xi 1/13. XoTs 3jech HepBHE WieH ectb } z, Ho €ro 3HAK
BIIOJLHE OTpeiesen, nbo on HeoO X0UMEM 06pasoM roiskes GRTL -, [{elcTBHTEILHO, eCIHE eMy

44— — = - :

IpHOECATh 3HAK MANYC, TO BTOPOil ulen |/x3 = Vxl/x cTager MHAMEIM. M3 aToro mpumepa
OTJIHYHO BH/IHO, KAKOBHl T¢ OIPaHMYEHANA, KOTOPHE Haf0 BHECTYH B MPHABeJeNNKE BHIIE CO06-
paykennsa («coofpaskennsa — argumenta -— BHECEHO MHOIO IO PYKOLHCH, B IIePBOM H3JaHAR
unTaeM: NpuMepn — exempla. [4. Il.]) (3to mpEMewanme npuHARIeKAT Jiinepy. B mep-
BOM H3JaHHM OHO JaHO B TEKCTe, O 9eM cM. npum. [%4]),—H. II.)

2) ob cessantem rationem priorem.

3) se respicient.

4) haec autem ipsa continuilalis ralio in causa est.

3= 2 (%) S

12%
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336. OrtmocurenbHO JIHHWII BTOPOTO TMOPSAAKA MEL BEIIE BHIEJIH, UTO BCe
OHHM HMMelOT 00 MEHbIIeH Mepe ONWH OPTOTOHANBHHI!) mmamerp, KOTOPHIMA
pacceKaeT BCIO KPUBYI0 Ha ABe mofo0HLIe M paBHHie dactH. Homewno, napaboia
HMeeT OfWH TAKOTO Poja AHaMeTp M HOTOMY OHa COCTOMT M3 [BYX PABHHIX ¥ HO-
H00HMX dYacteldl. A »iIMnC ¥ Tuinep00Jla HMEIOT JBA TAKOTO poOja AUaMeTpa,
KOTOPHE MepPeceKaloTcss B IEHTpe HON IPAMHIM yILioM; CTajlo OHTH, ¥ 3THX
JUHUA TOJyYaeTcA JeTHpe NYTH WIW BeTBW, paBHHe W HOJoOHEE ADPYT APYTY.
OKpy®HOCTS e, TaK KaK Jo0as OpAMasd, MPOBeJeHHAS depe3 LEHTD, JEJNHT
ee Ha [Be paBHEE W MOJOOHEIE YACTH, ¥MeeT 0eCUNCIEHHO MHOTO PABHBIX dac-
TeH: BeAb BCE NYIHM, KOTOPHIE CTATHBAIOTCA PaBHEIME XOPAaME, PABHLL M MOF00-

HHL [pyT ApPYry.

337. Urak, Mu BHEMAaTeJIBHO MCCIGAYeM 3iech Moaobue ABYX uim 00Jb-
mero gucja JacTeil oMHOM M TOH sKe KPUBOH JIMHWN U UpWBefeM oOMmue ypaBHe-
HASA [JIS TeX KPUBLIX, Y KOTOPHX ABE MM (0JbIIee YHCIO 9acTel mOgoOHEL IpyT

apyry [°%]. 3amermM mpeme Bcero, 4TO

£ KOI[la pacCMaTpHUBAaeTCH ypaBHEHME MOIKILY
s 7 M HPAMOYIOJbHHMEA KOOpPHUHATAMM £ ® [,
mpuYeM BCe NPOCTPAHCTBO pasbuTo HA
A 8  wgerwipe obmacrm, o6osmagennse (puc. 68)
P ¢ 4 oyxsamu Q, R, S, T upaMsiMu INHUAMA

T R AB, EF, muepeceraomumucs B C mof
OpAMbBIM yYriaoMm, To €CJau B3ATh T U Y no-
£ JOMUTENHHEIMY, TOJIYYATCA 9aCTh KpH-

Pac. 68. BOH, HaxojAmascsa B obmactm Q; a eciu

. B38Th a0CHuCCy £ TOJOKATEJNBHOH, a
OPAMHATY Y OTPHIATE]NHHOH, TO HOMYWATCS dYacCTh KPHBOH, HaXOJAMAACHA
B oOmacrm R; eciim Ke BO3bMeM Z OTpHIATEIbHOHN, IpmdeM y GyaeT ocTaBaThCA
[OJIOKATeIHHON, TO IOJXYUATCA YacTh KPHUBOi, Haxofsmascsa B obuaacrm S.
Haxonern, wacTs KpuBoil qmHNH, PACHOJIOKEHHASA B obmacrr T, ompeeinTcs,
@CJIM OLYCTHTH, ITO 00e KOOPAMHATH Z H y ABIAITCA oTpunareasHHIMA [57].

338. TaxmM 06pas3oM, 9acTH, PACHOJIOMKEHHBIe B o0aacTax @ m R, OymyT
pAaBHH ® TOZOOHH APYT APYTY, KOTga ypaBHeHHe OyfeT MMeTh TaKyI0 CTPYK-

1) MoppasyMeBaercd: K COOTBSTCTBYIOINAM XOPAaM.
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TYPY, YTO OHO He HpEeTepIuT M3MeHeHWA, eclId BMecto y mocrasurs —y. Gralto
OHTH, TaK KaK BCAKAS CTeIleHb YeTHHIX HMoKasaTeleH y ob6lamaeT yKa3aHHHM
BHIIIe CBOMCTBOM, TO SICHO, 9T0 €CJIM B YPaBHOHNM KPMBOH JMHAHN HeT HUKAKMX
HOeYETHHX IOKasaTedell y, TO YaCTH KPHBOM JIMHHH, HAXONAMUECH B 00JIacTAX
Q un R, GyayT paBHE W HOXOOHBI APYT APYTY H, CJIefoBaTedbHO, UpaMasd AL,
HA KOTOpOH orraamsBaiores abenuccet CP =z, OygeT fmaMeTpoM 3TOH KpHBOii.
CrefoBaTeILHO, BCE TAKOI'O POJA KPUBEE, €CJIH TOJBKO OHU alredpamdecKue,
OvayT copmep:kaThca B clenywnieM o0IMeM YpaBHeHWH:

0=a+ Bz -+ ya2+ 8y + ex® + Lay? + nzt + 022y + vy + ulr. 0 o,

5TO BHIPAJKEGHHE MOKHO OXapPaKTePHM30BaTh KaK PalMOHAIBHYIO (QYHKIIHIO
z n y2. CregoBaTensno, ecau Z Oyner KakoH-HUGYIH PalMOHANBHOM QyHKIuEH
z u y?, to ypasuenne Z =0 Oyjger BHIpaKaTh KPUBY JWHHI, KOTOPYIO LIPH-
Mas AB mennT Ha e mono0HEe m paBarie wacta. CieqoBaTesHO, M TE 9aCTH,
KoTophie HaxogaTrca B o0xactsax S u T, OyayT paBHH M mogo0HLI ApyT APYTY.

339. A wactu rpusoi B obxacrax Q m S GygyT paBHH M TOFOGHHL A PYT
APYrY, ecadm ypapHeHwe Gyjger COCTaBIEHO TAK, YTO OPU HONCTAHOBKE —I
BMecTo z omo He usmemsiercsa. CiegoBarennHo, ecium Z Oymer Kakoii-Hubynsb
panmoHaJIbHON Qyurmueit z? u y, to ypasHenne Z =0 BrpasKaeT Takyl0 Kpwu-
BYIO, KoTopasa geidurcsa upsamoli EF ma gBe pasune v mogo6BEe dactu. Cie-
JAoBaTelbpHO, ypaBHEHWE AJA TaKOro pofga KPHBHX OyieT cIefyIOmero BUja:

0=a+ By -+ ya®+ 8y* + ex?y -+ Ly® +ma* + 022y + vy +-m 1. 1.

Tarum 06pas3oM, COTIIACHO B3TOMY VPABHEHHIO, YACTh KPUBOH JHHUM, pac-
nojiioskenHaA B S, Oyner mogofHa W paBHa YacTH KPMBOM, HaXoupsmeics B Q,
i aHAJOTHYHO 3TOMY yacTh KpubBoli B T Oymer pasHa u momo0Ha JacTi ee B R.

340. A wactm KpuBoii B mporusonexkamux obaactax Q u 7 wam R un »
OyayT momoOHLI U PABHH APYL APYTY B TOM clydae, KOIMla YPaBHEHUE MEKIY
KOOPAVHATAMA £ W ¥ COCTABIEHO TaK, YTO OHO He HpeTepreBaeT HHKAKOIO
WSMEHEHHS, eCJ¥ B3ATh KaK ¥, Tak u y orpunarenbusMa. llycers Z =0 mpen-
crapisier cobow ypaBHeHWe IS Takux KpueeiX. llpempe Bcero, o9eBHiHO,
970 eciu Z OyneT QyHKImelH 2 W y YeTHHX M3MepeHWH mim ke OyneT npejcTas-
T9Th c006010 COBOKYIHOCTH JI000TO KOANYECTBA OMHOPOXHBIX (YHKIMH 9eTHBIX
usMepeHuil, To ypapuenne Z =0 6yner o6IasaTh yKa3aHHLIM BHINE CBOIICTBOM.
Ecnu sxe Z 6yger cocrosars n3 Mo6oro wmeta OHOPORHEX YHKIMI HeUeTHBIX
U3MEpeHuH, TO IPK I U J OTPUIATENbHEX Z Tepeliger B —Z H, Clef0BATEIbHO,
ecan oyner Z =0, 1o Oynmer Taxme —Z =0. UTax, orciofa, gia KPUBHX, uMe-
OIAX papHuie W IMofo0Hbe 9acTH B UpOTHBoJdeskamux obGiaacrax Q u 7T,
a pasuo B R u S,nmony4aercs ysa o0IAX ypaBHEHNUs, a UMEHHO OJHO N3 HNX
ViMeeT BHJ

0=a-+ P2+ yey + 6y + et + Lady + na2y? + 2y + vyt +xab 4 w101, B
a JApyroe nMeer BHJ
0=az + By + yz® + 0x% + exy? + Ly® + mad + 0x'y +vady* + w 1. 1.

341. CnemoBaTenbHO, CYIECTBYeT KBA PONA KPUBHX, OOIamaioOI(uX JBY-
M HOJ00HEIME ¥ PABHBIME 9acTAMH: JHOO 9TU YACTH PacHONOMeHH o 06e
CTOPOHH OT IpsAMoM TakuM o0pa3oM, 9TO Bce OpPIUHATH, IPOBefeHHBIe Hep-
NEHAUKYJIAPHO K 3TOM HPAMON, OMHOBPEeMEHHO JEIATCH €10 ION0JaM, X B BTOM
crydae Takad IpAMAs Ha3HBAeTCA OpPMOSOHAALHBLM OUAMEMDPOM KDPHBOH.
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Crojla oTHOCATCS ypasiuellys, npusefeHibe B §§ 338 u 33Y. Wan e stu ase
mogo0HEe ¥ paBHEIE JacTH HAXOXATCH B OPOTHBOJE;RAWHX obractax Q u R
wim 7 um S, Tak 4ro BCSAKasA upsamas, OpoBegeHHas gvepesd TOYRy C, FeJUT
KPHEBYH HA [Be IOIepeMeHHO !) paBHEe 9acTH; HoN00HOI0 Poga KPUBEIC COep-
JKAaTCA B TeX YpaBHEHUSAX, KOTOPHIe ObLIY IPUBEISHE! B IpeIyINeM naparpade.
Hocnegnee, oTingHoe OT yKa3aHHHX BHINE HOJO;KEHIE PABHEIX UYACTeH MIL
omuIieM TaKuM ofpasoM, ITO Te IIOJOKeHIH, KOTOPHIE OTHOCATCA K HPEKHEMY
BHAY, MBI 0y[{eM HA3LIBATh JUAMEMPALLHO DASHELMIL, A Te TOJOKeHN, KOTOPLIE
OTHOCATCA K IIOCTeIHEMY BUNY, MHE OyIeM Ha3BBATh NOREPEMEHHO DASHBIMLU.
A tak Kak B mociejgHeM clIydae uMeeTcsa TaKad Touka C, 94TO KayKkjgad OpAMast,
OPOBeeHHAA depes Hee M TPOAoJKeHHAasA B 00e CTOPOHBI N0 KPHBOI, MeNATCH
B Heil Ha iBe paBHSIE JACTH, TO 9TY TOUKY YMECTHO HA3BaTh YeHMpPoM; TaK ITO
0 KPHBHIX, HMEIOTIIX JBe TOMEPEeMEHHO PABHEIC TaCTH, TOBOPAT, YTO OHHA 0040~
daiom yewmpom, a O KPUBHX, Y KOTOPEIX MMEIOTCA JBe [HAMETPAJbHO PaBHEIE
YacTH, TOBOPJT, 9TO OHW UMeom Juamemp.

342. Tak Kax ypassenue Z =0 gaeT KpuBnle, JAaMeTPOM KOTOPHIX SBIHAET-
ca 'mpamas AB, Korga KoopawHATa y uMeeT B QYHKIUY Z JUNIb IeTHEE N3Me-
peHus, a 1o ke yparneHne Z =0 yKasriBaer Ha upamyno EF xak Ha guaMeTp
KPHUBOil, ecli gpyras KOOPAHHATA Z WMMeeT IOBCIOAY YeTHLIC IOKA3aTexi, TO
OTCIOfla caepyeT, 9YTo ¢CIN Z TAKOTo poma QyHKIVA z M I, 9TO BCE ITOKA3ATENT
KaK Z, TaK U y CcyTh UeTHHle UMcaa, TO B 9TOM ciydae obe mpsmeie AB u EF
OyAyT UPAMOYTOJABUBIMA AWAMETPAMI KPUBOI U, CTAXO OLITh, JeThIpe 4YacTi
KpuBoil, Haxopamuecs B obsactax Q, R, S u T, GyxnyT paBHH 1 HOZOOHE ApyT
apyry. CaegoBaTedpHo, Bee TAaKOTO pojpa JTHHAH OYAYT CONEP:KATBCA B TAKOM
0ofmeM ypaBHeHHN:

O=a+ B2+ yy2+6x4+axéy2+§y4+nx“»}—6x4y9+ " T. O

343. TaxmM 06pasoM, KpHUBHeE, KOTOPHE COAEGP/KATCSA B HTOM ypaBHEHMUH,
OyayT HOMerb jBa MPAMOYTroAbHHX jguamerpa AB u EF, ®Rotophie B3auMHO
mepeceKanTCA Woa NpAMLIM yrioMm B Togke C. MTak, BCe 3TH KpHBHIE OTHO-
CATCA KO BTOPOMY WJIM UeTBEepTOMY WJIW MIECTOMY H T. f. HOPAAKY JHHAHA, Tak
9TO HU B OJ{HOM HeUeTHOM IIOpsJKe JUHUNA HE CONEP/RATCA KaKON-InGo KpmBoil
JNNHAH, KoTopasg ofragalta O ABYMS AuaMeTpaMu, IePeCeKaloIMUMUCH IIOf
OPSAMEIM yTJIOM. 3aTeM, TaKk KaK 3TO jKe YPAaBHEHHWES COJNCPIKATCA TaKKe B Iep-
BoM ypasuernnu § 340, To 3TH KpuBLie BMecTe ¢ TeM OYAYT UMETL LIEHTP B TOYKE
C, Tax 4TO BCAKAS MpPsAMast, HPOBEHCHHAS 4epe3 HTY TOUKY B 06e CTOPOHHI KO
KpHBOI, OyjeT AeANTHCA B HEH Ha [Be paBHble YacTu. Tawum ofpasoM, ypas-
Heame Z =0 paeT yKasaHHOTO pOFAa HKpHBEE, 00JagaioNiue ABYMs JUaMeET-
paMm, eCION TOAbKO Z—KaKasg-HAOYAb palMoHaidbHas QYyHKUEA OoT z2 u y2.

344. Vtak, TOCKOTBKY YKABAHHAIM BHIE IyTeM Ml OPUILIH K KPHBLIM
JIMHUAM, KOTOPHE 006afanT gBYMA AHaMeTpaMu, UCCIeAyeM Termeph ypaBHe-
HIMSA I8 KPUBHX JAHWH, ¥ KOTOPHIX MMeeTCH (GOJbHIee KOJIMYECTBO AHaMEeTPOB.
W mpe:xnue Bcero, KoHeYHO, JIEIKO IIOKABaTh, YTO €CJIAV KaKag-HUOYHL KPHBas
UMeeT TOABKO [Ba JWaMeTpa, TO OHMW JOJIKHBI OBITh B3aNMHO NEPUCHIAHKYIAD-
HEl, TaK YTO He CyOecTBYyeT KpHBOil, oflamalomeil JANb ABYMSA HHaMeTpaMmim,
KOTOopas He cofepsKaliachk OH B HalileHHOM TOJbLKO 4TO ypaBHeHuu. [lelicTnu-
TeIBHO, wpegnoiokuM (puc. 69), uro y Karkoii-EHOyAs KPUBOH JAMHAN MMeeTcs
xBa gmaMerpa AB m EF, Kotopsie B Touke C MepeCeKaOTCA He IO IIPAMbBIM
yraoM. A tar kak EC sABIAeTcH AMaMerpoM, TO KpuBas 6ygeT cOBepIIeHHO

1y alternatim; cM. Hwke, B § 346, aHaloTMYIHOe HMCIIOJ b30BAHME DTOTO CJAOBA.
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omunaxkosa mo ofe cropouut or Hero. CregoBaTelbHo, TaK KaK ojHa YacTh
ee IMeeT B KadecTne guamerpa npamyio AC, To u gpyras ee yacTh Oy/eT UMeTh
B KagecTBe guamerpa amumio GC, xoropas ofpasyer B TOUKe C ¢ EC yrox
GCE = yroy ACE. ParsubiM 00pasoM, TAaK Kak
GC asasieTca guaMeTrpodM, To u upaMag [C
npu yeaosmm, uro GCI=GCE, poxwHa
OBITL MAMEeTPoOM TOro ke XapaxTepa, dTO

w EC. Nanee, muamerpoMm OymeT W mpsaMas
LC. ecan B3arte yroa ICL=ICG. llpopmon-
;Ras TakuM 00pasoM, ML LOCTOSHHO OymeMm
HaxXoJMTh HOBLIC AUaMeTpPHl, IOKA HC Bep- 4
wemea & nepsoMy gmamerpy AC. [locrenree
Oyner uMerh Mecro, korjga vronr ACE Gyper
HAXO/UTHCA B PANIOHATHHONM OTHOMIEHHH K
IpAMOMY yTIy.

A H

345. Tarkum o0pazoM, €cau TOALKO yTro
ACE He maXomntcsi B paliiOHANBHOM OTHO- Puc. 69.
e K IPAMOMY YUy, YACAO AHAMEeTPOR
Oyner GECKOHEYHBIM, I B 9TOM CIydae KpWBas 0yaeT OKpY:KHOCTHIO, TAK KaK
R 1OCTeHel BCAKasg TpsMad, TPOBEIEHHas dYepe3 IEHTp, ABIAETCA OPTOro-
HAJBHGIM IMAMETPOM, Ml TIPWMEHSeM 31ech HasBaHwe [AMaMeTpol II0
NTHOWICHWIO K TPAMOYTOXLHEIM JHaMeTpaM, Tak KakK JINb HOCHeHEe [elsT
KPWBYIO JHHMIO Ha Ape Topo0Hbe M paBHbe wactu [°8]. Uz BeimeckazaHHOTO
SICHO. 4TO HUKAaRad aarefpauvdeckas KpUBad Iie MOKET HMETh [BA mapasielib-
IWHIX APYT APYTY AnaMerpa. [leCTBUTEILHO, B CHIAY HBIORCHHHX CO0Gpake-
umii, ecim Obi Takad KpuUBagd MMeJia [ABA MAapaljleJbHHEX HPYr APYTy AWaMeT-
pa, TO OHa JOM:KHA Opuia Ol HIMeTh OECKOHEYHO MHOTO MapalIedbHBIX I
PABHOYIAJICHHLIX APYT OT ZPYra AHAMETPOB, W, 3HAYAT, HPAMas JUHAA MOTIA
OBl ee mepeceRaTh B GECKOHEIHO MHOTNX TOYKaX, 4 TAKWM CBOHCTBOM aJjre-
fipanvcckue Kpusoie me obaamgaror [°°].

346. CrnenonaTenbHo, KOTHA KaRafg-HUOYAb KPUBAS JUHUA NMEET HECKOTb-
KO JINaMeTpOoB, HOCHeqHlUe BCe OYAyT B3aHMHO IEeDPECeKAThCA B OXHOW ¥ TOif
ke rogre C 1 Oypyr 0o0pasoBLBATH NPV ¢ IPYTOM PaBHEE YIJIBL. JTI THAMETPEH
GyAyT ABYX POMLOB, KOTOpLIe OyAyT IOTEPeMEHHO YePemoBaThesa; H0o muaMerp
CG Gymer mMeTh Te ;e cBoucTBa, aTo W mAiaMerp CA, a Taxie ypaBHEHME IJs
KPUBOIl, ecdu mpuHATH AuamMeTp CG B KavecTBe OCH, COBMAJET ¢ ypaBHEHHEM
T KPUBOH, KOTOPOC IOJIYTUTCH, ecan OPUHATH B KavecTse ocH guaMerp CA.
Taxum obpasom, grmamerpst CA, CG, CL u t. j., B3siTeie depes oand, GyayT
OMHAKOBO PACIIOJOREHR IO OTHOMEHNIO K KPHBOIl, M TOYHO TaK jKe AHaMer-
pit CE, CI n 7. 1. OyayT B OXMHAKOBOM OTHOTIeHWM K Kpupoil Aunuu. Ilosromy
eCclIn YHCJIO [AuaMeTpoB KoHeUHO, 10 yrol ACG Oymer alWMKBOTHON YacThIo
YeTHpeX OPAMEX yriaon, To ecTh yroix, ACE Gymer almKBOTHOH dYacTbhio
viara B8 180 rpafycoB Wam IMOTYOKPYIKHOCTH, KOTOPYI0 MBI 0003HATAM =.

347. Ecmm (puc. 70) yron ACE =90° =~ 7, To mepej HaM¥ PacCMOTpEH-

BT y:Ke paHee caydall, KOrma KpuWBas HMeeT ABA B3aWMMHO HePHeHAWKYIAD-
HBIX JuaMmerpa. Mcciaegyem 3aHOBO BTOTO poja KPHUBHEE, HO METOJOM, KOTOPHIH
OTIHYaeTCH OT MPEKHEro ¥ KOTOPHIH paBHHM 00pasoM MOKHO IPHCIOCOOUTDH
IS HaXOmIeHUA 6oabmero gucia pumamerpon. MTak, mycTh mMeeTcs KpuBas,
obaapnawmas npyma nuamerpamu AB u EF. Bospmem Ha Hell Kakymo-HHOyIb
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touky M, mpoBefem n3 Learpa C npamyo CM unonoxmMm CM=zuyron ACM =s.
Tpebyetcss maiitu ypashenue Mexny z u s. Ilpeskue Bcero, KOHEWHO, AcHO,
9TO TaK Kak npamas AC — jguaMmerp, To z poJReH OnTH Takoil gynrumei s,
KoTOopad He M3MeHAercs, eClIH BMECTO § IOCTABUTH —§; MO0 €CIu B3ATH YroJi
ACm, oTpunartelbHE 00 oTHOIEHNO K yray A CM =s,
A To mpamas Cm poixHa OvTH=CM. Ho cos s AB-
asercA Takoll QyHKRIOMe# s, 9To OHa ocraerca 6es
H3MeHeHWH, eclIN B Hel B3fATH —S BMecTo s. B cuuy
3TOr0 BEICTaBAEHHOe BHINe TpefoBaHue OymeT yio-
BIETBOPEHO, €ClIN 2z OyAeT KaKoW-HUGYADb paljmoHalb-
y HOM (yHKIuEH OT coss.

348. Homomum abeuuccy CP =2 u opiguHaty
PM =y; rorga

2=+ u coss==;
T?/ "b_zs

& nuyers Z=00yner ypapueHneM KPUBOI, IHAMETPOM
Puc. 70. Koropoit asaserca upamas CA. Torga Z pmomwuo

Y o x
OBITh PaUMOHAADLHON QyHKINEH BeJWYUH 2z U < i

BEJMYHH Z M Z, WIH K€, B CINIy PaluoHAIbHOCTH, Belnmuun z*-+y% u z. Ho
ecnu Z Oyger pymruueir z2+y? u z, To Z Gyner takme QyHxumei ot y? u z.
Heiicteurensto, nycts x?-+y?=u. Tax Kax Z momxHO OHITL QYHKIMEH z
M U, TO €CIH HMOJOKATh U =It-+x2, Tak 910 t=y?2, To Z craHeT QyHKUuUCH { u z,
10 ecTb QyHKnme y2 u z. Crajo GbITh, BO BCEX CIYyTafgX, KOTHA Z OyaeT paiuo-
HaJbHOHI QyHKIWeH y® u z, upsamas dunus CA Oymer guaMeTpOM KpPHBOIl, —
a 9TO U ecTh HalileHHOe HAMM BEHIIe CBOHCTBO KPHUBHX, 00Jafaiomimx ONHIM
JaMeTpPOM.

349. Ho uckoMas Kpwsas JWHIS J0oJ/KHA UMeTh nBa guamerpa AB n EF,
clleffopaTeslbHO, CB Oyger muaMeTpoM ToTo ;Ke XapaxTepa, uto u AC. ITosromy,
ecau npamyio anEmo CM =z orHecrn K aumamerpy CB, To B CHIY TOro, 4TO
yron BCM =n—s, neo0xogumo, 9rofbl z OBLI0 TAKOTO popga QYHKIned s,
KoTopasA He M3MEHWTCA, ecIu BMECTO § NOCTaBUTH ii—sS. Taroro poma ¢ynk-
nuei Ob1T 651 KOHEYHO Sin s, TaK KaK sin s =sin(n—s), vo npu 3101l mofgcTanoBKe
HEe BHIIOJHAETCA IocTapldeHHoe Bhime yciosue. CregoBaTenbHo, HEOOXOMMO
HaliTH TaKOro poja BHIPAMKEHHE, KOTOPOE HaXOAWTCHA B OJUHAKOBOM OTHOLIG-
HUW K yraaM s, —s u —s. [logo0usiM BBIpasicéHMeM ABISETCA cOS 28, nbo

c0s 25 =c0s (—2s) =cos 2(n—s).

TaxkuM obpazom, ypapHenue Z =0 6yjeT ypaBHeHUEM AJASA KPUBOM, MMEIOUIEH

aBa auaMerpa AB m EF, eciu Z Gymer paIluoOHAJHHOU QyHKIUEN 2z H cos 2s.
z2 —y? ..
Ho cosZs:Ty. CrhenoBaTenbHO, z [O/UKEH OLITH (YHKIUEH BeJuuu

224+ y*u 2?—y? Wim sKe BeIWUMH x® M Y2, KAK MBEl 9TO YK€ HAILIM BBbiIIE,

350. Ilepeiimem Temeps (puc. 71) K paccMoTpenmio KpuBHIX, OBIamar-
mux Tpema pamaMerpamm: AB, EF u GH. 9tn mmamerpu 6yayT B3auMHO
HepecexaThCA B ONHOI ¥ ToU ke Touke C mopy yraamm ACE, ECG, GCB,
pasEEMu 60°=m/3 u ecm mx GpaTs momepemenuo, to gmamerpm CA, CG,

CF 6ynyT umeTs oauHakoBmic cvoiictBa. lloaromy ecam momommrs CM =z
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y 2 .
n yron ACM =s, 10, nockonsky GCHM = & % —$, YpapHeIue KpHEOH Z=0

JOMKHO GBITh TakuM, uTobs Z OHa0 pamumoHasbHO# QyHKUMEH Z W HEKOTO-
poll BeTMYHHEL @, KOTOpad AOJIMHA 3aBHCETH OT §

TAKEM 00pasoM, 4YTO OHA OCTAHETCA HEW3MEHHON, £ P
€CJM BMECTO § NOCTABATBL —§ MIN JKe % n—s. Ta- 7
kM obpasom, Oymer w = cos 3s, n6o
c0s 3s = cos ( — 3s) = cos (27 — 3s). 45 4 B

A ecsu mosnomuth KoopguHatst CP =1z, PM =y, 10
HOJ Y UHT C 5 .

cos 3 :—x—g%y— ; P £
cTano ObTh, Z JOJKHO OHTH palioHaJbHOM Qynn- Pme. 71

nveit or 22 + y? n 2® — Jay>

351. CaenmoBartenbho, ecanm HoioykuTs x2+y*=1t n »* —3uy?=u, 710

obmiee ypapHEeHMe HJIS KPUBHIX, MMEONWX TpPU Jmamerpa, Oyjer Taxoso:
O=a- Bt +yu-+ 62+ etu—+Lu+nt®>+ un 1. n,
a 9TO [OCJIefHee faer cliefywollee ypaBHEHHE MemAy & It y:
O=a-+p@-+y2)+yz@?—3y?)+0(x>+y)*4 u 1. 1

Tax xak, cramo 6mrh, ypapmenme 0= a--Bz*4 Py? spaserca ypasueuncem
U KPyra, ROTOPHIH, obiajgas GCCKOUEYHO MHOTHMM JHaMeTpaMmiu, yHoBlie-
TBOpsAET M 3ajia¥e O Tpex AuaMeTpax, To
gpocreiimeil KpUBOil, HMeIOUWeH Tpu jHa-
MeTpa, Oyler JMHHA TPeThero LOpsIKa,
BHIpasKaeMas CIENYIONM ypaBHEHHEM:

% — 3xy?® = ax® 4+ ay? +- b3,
OHA WMeeT TPH ACHMITOTHI, COCTABJISIO-

e paBilOCTOPOHHIE  TPEYrOJBHHK, B
HeHTpe KOTOporo maxomiTea Touxa C. Bee

9TH ACHUMITOTLI OTHOCATCA K BHUIY U :F

Crano GBITh, oTH KPUBLIE OTHOCATCH K IsI-
TOMY BHIY, COTJIACHO TOMY L€PEwlio, KO-
TOPEIIE OBIJI HaMM NPHBENEH BEILIC.

Puc. 72. 302, Ecan wpusast (puc. 72) umeer
geTsipe pmamerpa: AB, LF, GH un IK,
KOTOpHIe B3aMMII0 IepeceKkaloTcas B ToYKe C  NOJ IOIYOPAMBIM  yIJ0M

:% 7, to ymamerpni CA, CG, CB m CH 6ynyr OQMHAKOBON TpPHpPOALL.

Crano Geith, mosioskuB €M =z u yron ACM =s, oupenemmuiz Hekywo ¢yHk-
OUI0 OT §, KOTODas He M3MelAeTCs, €CJM BMECTO § NOACTaBUTbh — § HJH

—Z:— n—s. Tawoit ¢yunuumeit smiAercs cos4s. Caepopatesnwno, ecu Z Oyner

(ynrnmedi z m cos4s, uam, uTo To ;xe, QyHKIMel oT 22+ Y2 n 2t — B2y |yt
T0 ypaBHenme Z =0 pgacT KpHByo, OONAAIONMyI0 YETHPHMS JMaMeTpPaMu.
CrnegosaTensuo, Z Oyner GyHKU@EH [ WM u, eciu TOJIOHKHATH

t=a*+y? m = z* — Bz2y? + y*.
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Ho nonoswum v =12 —u; torga Z Oymer ¢yurmmeil ¢ w v, T. ¢. QyHROUCIH
o1 22 - y? m a?y’ ke Z MOMKHO oUpemcimTh TaruM ofpasom, UTo
7 Oynmer ¢yHRUMCH CHCAYIONMX IBYX WommgecTs:. x4 y> u zt -+ L.

353. Jlas roro 4ro0nl KpuBasg, Beipaxacmas ypasmciniem Z =0, wmena
MSITE JHAMCTPOB, HCOOXOIMMO, UYTOOB Z OHo ¢yHrumeil z u cosds. Cmeno-
BATCABHO, €CJI B3ATH HPAMOYTOJBHEC KOOPAMHATHL % I %, TO BCJCCTBUE
TOTO, UTO
25— 1023y2 -+ Syt

25

C0Ss s =

*

7 10;6RHO OLTH PAXMOHAIBHOI (QYHKIMCIT BBIPAKCHHI

224+ y2 ouw ab— 1023y + Sayt.
Crazio 6uITh, NIpocTeiimelh WPHBOH (LIOMHMO ONPY/KHOCTH), KOTOPAS HMCCT
UATH JAAMCTPOB, ABIACTCA JHHAA IATOTO TOPAJKA T OHA BHIPAMKACTCSH
C/LCHYIOMHAM yPaBHEHICM:

x5_ 10T3y2+57;y4: a (x2_11_ y2)2 >‘_ b(x2 + y'l) _14 c.

Crasto ObITh, 2Ta KpPUBAH, TAK KaK BCE MIOKMTEJIH BRICHICTO YICHA ABIAIOTCH
JeHCTBITEIRHEME, OymeT MMCTh TATH ACHMITTOT, KOTOPHIC, TCPCCCKASICH,

00pa3yoT HPABHALHBH IIATHYTOJBINK, IOCEPCIHHE KOTOPOTO HAXOMITCS
ierrp C.

354. Ma3 BLIICH3IIORCHHOTO yrke siCHO, 4TO BOOOIIC KPHBASA JIHHHS BEIPA-

skacvast ypapHecHEeM Z =0, T0JUKHA HMeTh N JUAMETPOB, N3 KOTOPHIX Kaik-
It .

Jlble IBa  cocellidx 00pasyior yrom = —-, ccim 7Z appsereda QyHKmmci z

Il COSNMS, WM e, TPH OPAMOYTOJIBHLHX KOODIMHATAX, HCKOTOPOH PAlMOHA Th-
noit QyHxumeil Bupamennii x* + y? u

nn —1 oo R(n—1)(n—=2) (n—8) ,_
. (1'2 ) xzh _yz_,_ { )1()))/3( 3) Pk 4?/4-__11 T. 1.

[l sKe KPUBYIO JHHIUI0, HMCIONYI0 A JIHAMCTPOB, JAeT CIAeAYyOIce ypPaR-
ICHIe:
O=0a + Bt +vyu + 612 & etu 4 Lu-+nd L6624 u 1. 7.,

CCIN TOJORATE = 22— 9% 1t

W n(n—1) n-2. 9 n(n'—i) (n—2) (n—7) L M-g, 4 .
U=2x 1ty -+ 1954 27yt —u 1. AL

lfTak, M3 TOCIC;ECTO BEIPAXKCHISL MOYKHO ONMPC/IEIMTH KPUBBIE JIMHHY, KOTO-
poic 0612 1a0T KaKHM YTONHO KOAMICCTBOM JIMAMETPOB, B3ANMHO IICPCCCKAIO-
NQIXCSA TOM OJMHAKOBEIMM YTJIaMH B OfHOW I Toli ske Toure C. BMmecte ¢ Tem,
KOHEYHO, 3TI yPaBHEHHS cOomepKar B cebe PeImuTenbHo BCE asiTeGpamdccKue
KpUBHIE, y KOTOPBHIX HMeeTCA 3aJallHOe 9HCJIO0 JHHAMCTDOR.

399. Te Bmgel KPUBHIX JMHWIT, KOTOpHIE 00JIATAI0T HCCKOJBKHAME jua-
MCTpaMi, cofep:kar B cele¢ Bjpoe GONbIIEC KOJHUCCTBO IOAOOHEIX U PABHBIX
vacreii. Tax, nanpumep, kpupasA (puc. 70, crp. 184), umeromas fra AHaMeTpa,
conepxut B cebe deTwpe moaodHmX u paBuuix uactu AE, BE, AF un BF.
A wpumsas (puc. 71, crp. 185), mmMeomas Tpu puaMerpa, copepKHT B cebe
WCeTh TMOAOOHBIX WM paBHeX dYacrteii AFE, GE, GB, FB, FH n AH, Torna
Kak KpuBasd, UMcCIOINAs 4eTH Pe nuaMmertpa (puc. 72), cogepuT B cede BOCCMb
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nogobubix u paBHmXx wacreii: AFE, AK, GE, GI, BI, BF, HF n HK.
B coorpercrBmm € 5TMM WHCIO pPaBHEIX 4YacTCil Bcerma BABoc GoJibllie WiCia
suamerpoB. Ho prime [§ 341] M BHfea®, YTO CYymECTBYIOT KPUBLIE, KOTOPHIE
HMCJOT IBe TOI0GHEIC YaCTH, HO HC NMEIOT AUAMETpa, I TOUHO TAK jKe HalfeTcs
MHOTO KPWBBIX, HMEIOIMX 1OZOCHEIC W PABIBIC 9acTi H Bee-Taku He ofma-
JAIOTAX J[HaMeT PaMil.

356. Haumem (puc. 73) ¢ jaByX paBHHX xpyr Aapyry uacreit, AMI
i BKF, pacnoso;KeHHBIX B IPOTHBOIOJIOKHEIX 06aCTAX, — cJIy4aif, KOTOPLIil
MBI yiKe pacecMaTpuBajd paHehie. Ecam xpupad
JIOT3KHA UMeTh JUMG JBe PAaBHHE YacTH, TO I0-
CIICHHC HeoOXOINMO JIOIIKHLL OHTH PAaCIOIOMEHEL
IPOTHBOIIOJIOKHO APYT APYTy, 4TO CTAHET SACHEC,
CCJIM MBI PACCMOTPIIM GOJBIIEC KOIHYECTBO pan-
upIx vacrtedl. Wrtawk, momoxuMm, KaK W PaHbIIC,
CM =z n yron ACM =sg; TOrna OUCBHUAHO, YTO
yriiaM § m 7 -} $ JoJBKHO COOTBETCTBOBATH OJIIO
1 TO ;K¢ 3HaYCHHEe Z; u60 ecam B3ATH yroa ACM =
= N+, 10 nopysurcea z=CK; HO MO:KHO GHITH
CK =CM. Crano 6mTs, TpebyeTca HaillTwm BHIpa-
sRenne, obmee auas yriaoB s o %+ s. IHomobHnM
BRIpaskeHneM oynet tg s, ubo tg s =tg (n+s). Cra-
a0 6uTh, ypasHemne Z =0 GymeT MOAXONUTH JIJIA
TAaKOH KpWBOI, Raxy'fo MBI MIUCM, ecau Z Oyact
dyuxnueit z mw tgs, 1. e. Qysrmumeir x4 y* u Puc. 73.
Iﬁ . Homomunm i:t; torna  Oymer zt-yi=

=y® (14 ?). Crasmo Omith, Z nomskHO GbTh QyHKImeR ¢ u y* (1-+ %), 1. c. ¢
I y2, B pesymnbTaTe Uero IOJIYTAlOTCH Te ;KC YPABHEHHA, KOTOPLIC MBI Ha-
1IN BBITIE.

357. Ho wurobmr u36eskaTh fApobeil, m3-3a KOTOPHIX OOpPCMCHUTENBIIEL
TAHTCHCBI, ME MOKeM BBIIOJHMTEL Ty KC 3a7ady ¢ IHOMOIIBIO CHHYCA U KOCIH-
nyca. JleficTBuTenplo, TaK Kak

sin2s=sin2(n+s) wu cos2s=cos2(n-ts),

TO MBl TOJYYHM IICKOMOE, CCITH IpHMeM B KaueCTBe Z Kaxyo-rmuo paluo-
HaibHYH QYHRIWO oT TaKuX TpexX BHpamemuil: Z, sin2s m cos2s, 7. e. oT
x2-i-y%, 2zy wox*-—yi Sjech clICOyeT OTMCTUTh, YTO €CIOM OJHO M3 BLIpA-
ReHUu# sin 28 1 ¢oS 2z ONYCTHTH, TO KpuBad OyICT K TOMY 3Ke HMMCTH JHa-
meTp. CTamo OHITH, PCIICHAC 3afa4M CBOIUTCH K TOMY, YTOOBI Z B3ATH B BHIE
panpoHabHOI ¢yHKimyn z?, ¥ U Zy, B Pe3yApTATC Yero HOJIydaeTCs ypab-
HCHHE C/ACHYIOMCTro BHJA:

0=a-Bx2+ yry =+ dy2 4+ ezt + Lady - nay® + 0y - w4+ m 1. 1.
YrY -+ 0y YNy y y

Ecun xe OTCYTCTRYIOT YJI€HBbI, B COCTAB KOTOPLIX HE BXOJUT I, TO MOKHO
BCC ypaBHCHUC pas3gel/inTh Ha T, M TOrga NOJAYy4YUTCA

0= Bz +vyy -+ ex®+ Ty +nay? -+ 6y +nx® + 1. 11

HOCJICI[HI’IG ABa ypPaBHCHUA — Te€ e, KOTOPLIC MBI HAUIJIXA BLIMOIC.

358. Tlycrts temepb TpebyercA mAWiTH KpuBylo (pHC. 74), KoTopas comep-
AT B ceGe jmmb Tpu mogodHbic u papHbie actu AM, BN u DL. Cramo
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6mTh, Kpubad OygeT Taxkopa, UTO ecHu U3 cpefHell Touxu C mpomecT: Tpu
upsmeie CM, CN n CL nop paBHEMHZ yIilaMm, TO OHU BCerja OyayT Mexay
coboro pasEH. CJefoBaTeNIBHO, €CJIHW IOJIOKATD,
uto yron ACM =s m upamas CM =z, to upsn-
Maf z OIpeXesdsieTcsi 4eped § TAK, UTO TPCM

yraam
2 4
S, =N+ 8 I —
y g 3 TS
A fynet coOTBETCTBOBAThH OMHO M TO e 3HAYEHMEe Z,

moromy 4To Belb MCN =NCL = % . Ofmpmu

e A OTAX TpeX yIuIoB OyAyT BHpasKeHHUA Sin 3s

Z z u cos 3s. [loaromy, ecim Z GymeT pammoHAILNOM

Puc. 74. PyHKIeH cleAyIOMUX Tpex KOJMYecTB: x2--y?,

3x*y —y® u 2% — 3xy?, 1o ypaBHernme Z =0 pgacr

Bce McKombic Kpubble. Grajio 6bITh, HosTyunTes ofmee ypaBHeHWe TAKOTO BijA:

0==a-- B (22 + ¥+ v (B2’ — ¥°) -+ 8 (+° — Say®) +-& (27 4 ¥°)* +
+ 0@+ %) B2y — y®) - (2 + ) (¢® — Sy 4 o

Wtay, uHEHE TPeTHETO NOpANKa, 00Iapaloniic YKasaHHLIM CBOHCTBOM, COjlCp-
MATCA B CjIeJylOIleM ypaBHCHUH:

0=+ Pz -+ By? + 02 + yriy — 30xy® — yyo.

359. Ilycere kpusas (puc. 73) J0JKHA NMeTh YeTHIPe paBHBIE JIPyr
npyry vactn AM, EN, BK m FL, tak uro ecin u3 cpejueil toukm C ipo-
BecTH WeThIpe Kakue-HmOymb mpamete CM, CN, CK n CL mopx paBubiMu
yrIaMH, TO OHH OKAyKyTCSA DaBHLIMM APYT NPYTy; molokEM yrox AMC =s
u npamyio CM =z. A BBEEy TOro, 4TO

yron MCN = NCK =KCL = 90°:%ﬂ,

NPAMYIO Z CIICI[yer olpemeluth Ycpes Yroi § TakuMm oOpasom, 4100bL yl.tah
y

1 ,
s, =8, Wi,

5 T8

rof we

COOTBCTCTBOBAJO OBl OXHO W TO ’Ke 3HaucHHmC. A aTUM cpoficTBoM 06ianalor
pripaskenusa sinés u cos4s. Crano Omrrsn, ypamgemc Z==0 pacr xpusylo,
o0IaalomyI0 TAKUMYA YeTHPHMSA DABHEIMH UACTAMH, cclm Z Oyper Kakoii-
uubyab pammoHasIbuoil QyHKIMCH clelyIiuX TpeX KOJINYEeCTB:
22by?,  Axdy—4dxy® wm xt—6a%P 4yt
Cilepopartesbo, OOIUM ypaBHCHMEM NJIA [oxoCHOTO POjA KPHBBIX Oyjler
; : B pyd
0=a+ pa2+ Py -+ yat -+ Oady + ex?y? — day® 4-yy*4 m 7. 1.

360. TlomoOueM ke 00pasoM OKasHBaecTcA, 4UTO ecau TpebyeTcs ualiTh
je MMEIONYl AHAaMeTPOB KPUBY, KOTODas, OJHAKO, COACDMAT B cede HATH.
paBHBIX M DOAOOHHX 9YacTell, 0 Z B ypasHemun Z =0 gon&no ObTH panuo-
HaJapHON QyHKUmell CiieqyonIx TpPCX KOJIMYeCTH:

x%y?,  Szty —10z2y3 L y®  m 2° — 10232 | dxyt.
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Eciu sxe 4mCio OMHAKOBHX 4YacTell AO0MKHO OLITH =7, TO Z JONKHO OMTD
pamuoHadbHOH QYHRIMeH CAcIyImUX TPeX BHIPAKEHMNA:

z? 4 y?,
—1 —2)  n- —1 —2)(n—3) (n—4) 4.
_ﬂiT)_(;_-_)x 3y 4 nln ”'1.2.3,:‘2.5 )8 nsys g g

na"ty

i

n nn—1) .. nn—1) (n—2) (n—3) ,_
= (,1l.2 anrye M )1f'21.3.4)(n Jgr iyt — . p

Ecam jxe ofmo w3 HocaefHMX JBYX BEIpa)KeHHI He BXOAWT B ypaBHeHHe,
T0 KpuBasg OyfeT MMeTh CTONBKO AMAMEeTPOB, CKOJIHKO EXHHHI] COLePIKUTCH
B UY@CTe 7.

361. 9roT xBOiiHOH MepedeHh KPWBHIX, MMEIOUIMX HEKOTOPOE KOJHYECTBO

PaBHBIX YacTeil, a AMEHHO KPURBHX, 00JafalollNX qHaMeTpaMil ¥ JAITeHIbIX HA-
METPOB, OXBATHBAET PENIUTEILHO BCE anred-
pamdecKue JINHAN, KOTOPHIE COAEPHRAT [Be WIN
§opee YUCITO MOXOOHKX H PABHEIX YacTeil
Il Toro 4TOGH MOACHUTEL CKa3aHHOe, JONyC- £y
THM, 9TO HeIIpepHBHAA KpuBasa (puc. 75) co- /
Tep:kuT B cebe ABe HOAO0HEE U paBHbe wactn  C :
0Aa,0BbY). Coeguaum A un B nunneit ABn P
Ha TocliepHeii, Kak Ha OCHOBAHWHU, TTOCTPONM /
pasuofefpeHHN Tpeyroaesuuk ABC, yrox V3
rotoporo C 6Gymer paser yriay O. Tak rRak 2
0OAC n OBC paBHH Mexay coGoio, TO H 9ac-
™ Kpusoit CAa uw CBb 6ygyt mogo6HE gpyT A
APYTYy 0 paBHE, a TaKKe, B CHIy 3aKOHA Pac. 75.
HETIPEePHIBHOCTH, eciIm B3ATH yrasi BCD,
DCE m T. 5., W3 KOTODHX KaKAHM B OTAedbHocTH paseH yray ACH
nw CD =CE=CA=CB, 1o wpmBaa Oyjger HMeTb cBepx »Toro dacru Dd,
Ee w 1. n., nuo6usie n pasmsie dactaM Aa, Bb. Taxmam o6pasoMm, ecam
TONbKO oTHOmeHme yria ACB k 360°
He OyHgeT HPPAUMOHAILHEIM, YHCIO
paBHBIX dYacred OyaeT KOHOUHEIM,
a B IPOTHBHOM cCJydae OeCKOHeu-
HBIM M, CTajlo OHTH, paccMaTpu-
BaeMag Kpusas He Oymer HpHHAJIC-
Hars K adrebpaumuecknmm. Taxum
o0pasoM, Takas KpuBas Bcerjga OT-
HOCHTCH K 9YHCIy TeX paHee pac-
CMOTPEHHKX HaM{ JWHAH, ¥ KOTO-
PHIX HET AWaMeTpoB.

g

5

‘ 362. Ecniu ke (puc. 76) mse

Pac. 76. nogo0HbIE W PABHBIE YaCTH HAYT
B IPOTHBOTOJIOKHKX HAPABICHAAX 10 OTHOIMEHHIO K TpAMEM TuansamM A0 n BO,
Tak 910 "9acth OAa ?) nogobua m pasna wactun OBb, ciiegyer ¢ o06eux cTOpoH

) T. e. pyra Aa=pyre Bb u yrox OAa=yray OBb, no, BooOme rogopa, OA ornm-
qaeTcA 1o aauane or OB. [A. HI.]
2) B wmepeom mamanwm AOa. [A. I.]
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nposectn HpsaMbie duEUM AR 1 BS, 4ro6n Doay4naocs

yroa OAR = yray ()BSzé yraa AOB;

u torga npsamele guemu AR u BS 6ynyr mapannenbunt ppyr upyry. llpose-
neM aummio AB u depes cepepuny ee C wposegem JduHuio CV, DapallelsHyO
aunuamM AR u BS; torma dactn ad n bB O6ynyr mogoOHE I PaBHBL ApYT APYTY
1o orHomeHnw0 K mpsmoit awaun CV. CiepoaTenpHo, ecau ToIbK0 ba He 0y-
mer =0, To npu MpoaBIIKeHNY U3 b B @ pyre Bb cooTBeTcTIBYET € Apyroil cro-
ponnl mopobHas W paBHasA eli gyra ad, a oToil mocJefHell IpH HaNbHEIIIEeM
LPOABH;REHUE OT @ IO € HAa PaccTOAHNM ae=ba Oyxer cOOTBETCTROBATE C JPY-
roi croponst HogobGHast eil 1t paBHaA ayra ef, a aToll mMoclepmell gaabme TyTa
dD, Tak 4TO »Ta KpuBag JAHHUA OygeT uMeTh 0eCKOHEUHOE KOJHYECTBO HOZ00-
HHIX H paBHBIX Yacreil, KOTOpHe OyAyT pacmososieHs ¢ 00enX CTOPOH OKOJO
npamoit CV. 3mavyur, TAKOr0 POja KpUBAasg He MOkeT OHTh aarefpamueckoil

JIUMHUEH.

363. Tax obcTonT gedo, Korga mpamas 4B sapaseTcst RakIOHHON K Hapal-
nenspeM AR w BS unum (aro 1o 3ke) Korma B tpeyroipuHnke AOB cTopOHbI
AO u BO me papmn. Ecam e 6yper AO=BO, torma upsamas AB Gyper
nepumeHUKyJdsipHa K Hapadrenpvusm AR u BS, a rawke & CV, RoTopan
pMecTe ¢ TeM OyneT mpoxoauth 4yepes O. Cralo 0BT, B 3TOM cilydae TOYKI
au b cosmanyT. A Tak Kax otpeskn a4 u bB He ToabKO GyAyT PaBHH I HOR0O-
HG, HO OyAyT TaKske PacIoNararbcs OMMHAKOBO IO 00enM CTOPOHAM IpPAMOI
CV, 1o sta npamas CV Gyfer 11aMeTpoM KPUBOi. ITHU clydam OTHOCATCA K pac-
CMOTPEHHLIM HaMIl DaHee KPHBHIM, MMelomuM guamerp. [fosTomy k gmeay ciy-
yaeB, PAacCMOTPEHHLIX B HACTOSIMEIl ITaBe, MOKHO OTHECTH PellHTeNbHO BCe
asirebpayueckue KpUBHe, ¥ KOTOPHIX MMeeTCA JBe MM GoJblliee Ynesao mojoh-

HEIX ¥ paBHLIX dacTell.

-@/@3\‘@‘
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FJABA XVI

0 HAXOWIEHUH KPUBBIX 110 3ATAHHBIM
CBOUCTBAM OPJAMHAT

364. Ilyern P u Q) — jBe Kakne-HUGYAHh PaUTOHAIbHGIE QYHRKIMH adciic-
¢Hl T, M OyCTh TPHpOXA KpHBOH BhIpaskaerca ypaBHeHnem y:—Py-+Q =0,
Orciona, cramo OBITH, clcyeT, 4To KasKaol abenucce x aubo He COOTBETCTBYeET
HI OffHA OPJMHATA, 100 COOTBETCTEYIOT [iBe; CYMMa jKe DTHX JBYX OpPAUIIatT=
=P, a upoussepnerne-—=Q. Cremosatensno, ecian P GyneT HOCTOSHHBIM KOJH-
9eCTBOM, TO CyMMa 06enX OpPAMHAT, COOTBETCTBYIOMIMX OTHETBHBIM abcIiHccalM,
OyHeT mOCTOAHHOM 11, 3HAYAT, KpuBasA Oymer uMerh fuaMerp. To jke camoe OyeT
H B TOM ciaydae, Korja P =a--nz; ubo Torga upsAMas, cofep:Kamascsa B ypas-

1 1
HEHNH 2 = & a-+t 5 N, Oyder giiaMeTpoM, ecJil B3ATH HT0 HAHMEeHOBAHYE B GoJlee

IMIPOKOM CMBIC/TIE, TaK 9T0 He HCKJIIYAETCH U KOCOYIOJHLHOCTH KOOPHHUHAT.
Ecau me Q nmpegcrasuser cof010 HOCTOSHHOE KOJAUIGCTBO, TO IPAMOYTOILHIK,
cOCTaBIeHHHH N2 06enx oppmuar, GyHeT MOBCIOAY IOCTOSHHBIM; CTaJO0 OHITD,
0Ch HHUT/Je He Mo;KeT OuiTh mepeceyeHa kpusoil. Ho ecau 6yger Q =a-+ pr+yz?
7 ecJAM HTO BEIpAMKeHHe Oymer HMeTh [Ba AeHCTBUTEILHBIX MHOMKHTENS, TO
xpuBas OyjeT mepeceKaTh 0Ch B ABYX TOYKaX ¥ Q GyueT KPATHHIM HPAMOYT Ol b~
HHKa, COCTABJIEHHOTO H3 uyacTeil ocu, i1, cTANO0 GLITH, HPAMOYTOABHUE 113 OPH -
HaT OyjeT HaXOIUTHCH B HOCTOAHHOM OTHOIIEHWU K IPAMOYTOJBHMKY L3 dac-
TeH ocH.

365. Taxum o6pasom, Te cBoiicTBa, KOTOPLIE, KAK MBI BHAEJU Bbilie, MPH-
CYyIHU KOHHTCCKHM COICHUAM, BCTPEYAOTCH Y OBCIHCIEHHBIX APYruX KPHBLIX
aunamit [%]. Tak, HaupuMep, HOCTOAHCTBO BETWYMHH IPSAMOYTOJLHAKOB, CO-
CTaBJEeHHBIX U3 JBYX OpPAMHAT, COOTBETCTBYIOIIMX ONHONW M TOH ke abclumcce,
KOTOpOe, KaK MBI BMIEJH, CBOMCTBEHHO ruuepfoJe, OTHECEHHOH K acHMITO-
TaM, ABIAETCA y Hee OOIUM CO BCEMN KPHUBLIMIL, COREPMKallYMMCA B ypaBHe-
gnn y?—Py+a?=0. J{amnee, eciu B3saTH B KavecTBe ocu upsamyw EF (puc. 19,
¢Tp. 93), mepeceKalomyo KpHBYI0 B ABYX ToukaX E u F, To Tak KaK B KOHH-
YeCKWX CeUeHMAX HpAMOYTroldnHuK PM -PN HaXoguTcs B MOCTOAHHOM OTHO-
IeHWH K OpAMOYroAnHuUKY PE-PF, 10 370 CBONCTBO ABIACTCS § KOHMYCCKHX
cedeHNl OOMUM CO BCEMH KPHBLIMHU, COHEpPMKallUMUCS B ypPaBHeHHH

Yy —Py+ax—nx*=0.

Msr nmeem Bens PM - PN =PE - PF wau pm -pn =Ep- pF, ecin y?— Py —az—z2.
Taxum 06pazoM, aT0 CBOUCTBO, KOTOPOE, KAK M3BECTHO U3 HIEMEHTOB, IIPACYIE
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OKPY/KHOCTH, ABJAETCA y TociefHell He TOJBKO o6IuM ¢ 0ecYUCIeHHEIMU
KPVBHIMH BHICHINX LOPAJAKOB, HO HPHCYIIe H OCTAIBHEIM KOHWIECKHM Cede-
mausim. JlefictBuTensno, uycTs P =b-nz; TOrfa ypaBHEHNE

y? —nzy + 2% = az + by,

KOTOpOe TpejcTaBiger co0010 ypaBHeHHe [JIsI OKDPYKHOCTH, Koria n=>0
u yroa EPM mpaMoii, 0XBaTHBAeT Takie DILIANC, KOIfa n® MeHbITe 4, runep-
Gory, Korma n? Gousmre 4, a TaKike mapaGoiy, xorga n?=4.

366. Orcioga MH 3aKI0YaeM, 970 eCIH B J000M KOHMIECKOM CEUeHUH
AEBF, ocaMH Wi TIaBHHMH JHaMeTPaMu KOTOPOro ABIAIOTCA AB, EF,
npoBecTH [Be KaKme-inm0o NpsAMEE pg w mn (pmc. 77), KOoTOpHe HaKIOHCHBI
K TJIAaBHBIM OCSM IIOJ TOJYIIPAMEIM YIJIOM, TO OHM HEPECeKYTCH B TOYKe TaKUM
obpasom, uro Oynmer mh -nh=ph- qh. 310, KOHeuHO, OYECBHAHO Ha OCHOBAHHUM
M3BECTHHIX CBOMCTB: MelCTBHTENIBHO, ecim deped meHTp C TIpOBECTH NpAMEHIE
PQ u MN mnoj NOTYNPAMHIMEA yTJIaMH K TJIaBHEIM OCAM, TO OHA OyayT MERIy
c06010 paBHH 1, cTano Gurh, 6yser MC-NC =PC-QC- A tak xax Bce IpsMEHe,
MM TapaJlIeNsHEe, TMepeceKaoT APYT APyra COIMacHO TOMY ke 3aKOHY, TO
6yner Takime mh-nh=ph-gh. IlosToMy HOHATHO TaKie, UTO €CIM TOJNBKO
nposecru mpamsie MN m PQ tak, 9T00H OHM OHUIM OJWHAKOBO HAKIOHEHH!
K OTIHOM W TOH e TITaBHOI OCH, TO €CTh YTOOH GBLIO PCA =NCA, T0, DOCKOIb-
Ky CP =CN, Bce mapallieJbHbe IM TIPAMEE OYAYyT HepeceKaTbes TaKuM obpa-
30M, YTO OPAMOYIOJBHUKY, COCTABJICHHEE M3 MX Tacreit, GypyT Memay cobow
paBeB, TO ecth Oymer mh-hn=ph-hq.

367. IlepeiizeM Temepb K APYTHM BOIPOCAM, KOTOPHE KacalOTCHA JBYX
OPAMHAT, COOTBETCTBYONUX Ka/K[0# abCIucce COTMACHO ypaBHOHAIO y*—Py+-
+Q=0. IIycrs P (pmc. 78) mpencrasiaser
coboo abcumccy =x, KOTODOH COOTBETCT-
sywt ase opguaatet PM n PN. Ilpeniue Bce-
g TO MHE XOTHM HAATH BCe KPHUBEE, KOTODE®

r oA y—

m B

M

A \

A P
Puc, 77, Prc. 78.

ofmanaior Tem cBoiicTBoM, 9ro PM2PN? gBisercA NOCTOSIHHEIM KOJIA-
tectreoM = a?. Tak Kak
PM4+PN=P m PM-PN=0Q,
T0 OyHer
bM2 - PN?2=P2-2(Q

¥ MH yHOBJeTBOpHM TpeboBammio, eciu Oymer

2_
P?—-2Q=a® TO ecTh Q-_:f_z_fi;
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OTCIONA I MCKOMBIX KPWBHX HOJAYUYATCA CJeAyIiolee ypaBHEHHe:
P2—_q2 :
y2— Py + — = 0.

Ecim monosuts P = 2nz, T0 MONYyYNTCA KOHMYECKOe CedeHMe, 00Iaaio-
mee TpefyeMBIM CBOMCTBOM:

1
y*— 2nzy + 2n2z? — —@*=0;
9TO — ypaBHEHME HJIMIICA, TPAYEM aGCLICCH OTCUMTHBAIOTCHA OT IEHTPA.

368. Orcioa BETeKaeT ceAyiomee He JNHNIIeHHOE WM3AMECTBA CBOMCTBO
psmncoB. Ecmm (pme. 79) ommecars OKONO pyumamca HA ABYX COIPSIKEHHBIX
mmaMetpax AB m EF papanmesor paMm p s
IGHK, cropons Kotoporo GyayT Kacats- /[ —
cA suumnca B Toukax A, B, E, F, 7o R
R@ATOHANM 9Toro mapamnemorpamma GK
u HI mepecexyr Bce xopasr MN, mapam- n
JelIbHEIEe OfIHOMY W3 amamerpos EF, B Tou-

kKax P m p takum ofpasom, 4To cymMma f\ /E
M

kBagpatos PM2?4 PN? wim pM?-- pN?
Oypmer Bcerna mTOCTOSIHHOH, a WMeHHO, q 7
ona Oymer pasHa 2CE?2. Kcim muposectn 3
mofo0HEM Ke ofpasom xopay RS, mapam- .
JIenbHYyIo Ipyromy nuamerpy AB, 1o Gyger A 8 #

PR? -} PS? = nR? 4 1152 = 2C A2. Puc. 79.

6o ecmm monoxurs CA=CB=a, CE=CF =5, CQ=t, QM =u, 10 Gyner
a?u? -+ b2 = q2p2,

Ho a:5=CQ(t): PQ, m CP waxomurca K CQ B ONDE[eCHHOM OTHOIICHWM,
ckakem Kak m:1. llostomy, ecau monmommrs CP=z, PM =y, 10 Gyner

r=mt =n y=u+—I;t—
AN

t=-" g U=y——--.
m ma

Hocse mopcTaHOBKHM 5THX 3HaUeHMH moJyYaeTcs ypaBHEHME

2ab 2b22
ary — 225 L 2%

o = ab2.

Iiyets > —n; Tor a
y e i
y?— 2nxy 4 2n2z? = b2, ‘
a 9TO— paHee HalijilelHOe ypaBHEHWe, KOTOpoe HOKa3kBaeT, urto PM2 - PN?

HMeeT IOCTOIHHYIO BeJIMYNHY.

369. Ilycrs Temeps Tpefyercsa mafitn KpuBhie, y KOTOPHIX CyMMa KyGoB

PM?3 - PN® pcerna ects noctosnHoe KommgecTBo (puc. 78, crp. 192). Tar kak
PM + PN =P, 1o Gyner

PM3 - PN = P5— 3PQ;
13 1. D#mep, . 1I
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: P3—q3
mosToMy, eciu mojouTs PM3 - PN3 = a3, 10 Gynmer Q_Wi H, CTaJio

OHTDb, A OTUX KPHBHX OOIMM ypaBHeHuWeM Oyjer
1 ad
Yo Pyt g PPy =0,

B KOTOPOM B KadecTBe P MO#HO B3ATH N100yi0 PAMONANLHYI0 QYHKIHIO OT 2.
Cramo GmiTh, mpocTellued smmmeli, obiagalomeii TakuM cBoiicTBOM, Gymer
JUHAS TpeTbero IOPAAKA, KOTOpas, ecJW HOonoEkuTh P =3nx m a=3nb,
BHIPASUTCS CJEAYIOIHM ypaBHEHHEM:

zy? — 3nz?y + 3n%2® — 3n203 =

M OHA, COTJACHO PaHee CHAEIAHHOMY IIeDeUIllo, OTHOCHTCSH KO BTOPOMY BHIY.

370. Paumim obpasoM, eciu tpeGyercs, utobui PM*-4 PN* Guno
MOCTOMHHBIM, TO, TaK KaK

PM* -+ PN* = P*— 4P2Q + 207,
KoJmdecTBo (J ciaexmyeT oOpeieiuTh dcpes P raxnm obpasoM, uToGm OnIzo
—4&4P2Q + 20%=a*, 10 ectp Q=P+ l/% P4+.—ia4

A 1ak xaKk m P u Q go/DKHH OLITH PaIUOHANBHBIMY, BHAUNT, ONHOZHAUIBLIMU
QyHrmuaMI x, TO, 4TO0H y He MOrJIO WMMeTh OONLIIC JBYX BHAUEHUN Npk

. 1 1
JM000# agcIcce &, KOJIMIEeCTBO l/? P 5 JOTKHO OHTh PAlOHAJILHLIM.

Ho mockombky aro HeBoamoxHol), 1o ¢ynkmus @ Bcermga GymeT ABY3HAUHOI -
u, crano OmTH, opamHarta y OyneT QyHKmmell ueThHpexsHaunoi. U3 ypasne-
ana y2— Py -+ Q=0 monywaercs

s=tra)/ Sra )T

OTKyZa sACHO, YTO OpAMHaTa ¥y HE MomKeT OLITh JeHCTBUTECNHHOM, CCJIH

1 1
]/7 P‘H—?a“ He GyAeT B3AT ¢ HOJIOKUTENBULIM sHaxkoM. Taxum ofpazom,
x0oTsl QyHKuuA @ [BY3HAYHA, OpAMHATA Yy HUKOrja He OyaeT HMeTh GoNbmie
deM JIBa BHAYEHHS, CYMMa KBAJPATOR KOTOPHIX GymeT HOCTOSHIION, KaK »TOTO

Tpebyer mpHpoxa HAHHOTO BOIPOCA.

371. Ho ecnam jasnnlle MCKATH TAKOTO POAA KPHBYIO, UTOOW IATLIC
CTeleHN JABYX 3HAYEHUH ¥, COOTBETCTBYIOLIMX Ra/KAoH abcuucce x, Hamaj
HOCTOAHHYID CYMMY, T. €. 9To0u Ongao PM3 - PN®=a% to pommuo nmers
MECTO

P5 _5P3%Q + PQ2 = a5,

1) Jra 3amcuaTeiibHAA TeopeMa, a MMEHNO, uTo ypabmenume f(z4)-+g(x4)=h2(x) ue
MoKeT OBITL paspelleHo ¢ MOMOINBI) IeJbIX PAITHOHANBHLX (YHKI(Hil, TOKA3EHBAeTCH TEM HKE
MeTOJOM, Kak 4 Teopema Pepma, 910 ypapHenue at -} bt —=c?, rae a, b, c—nedasle uncaa 0,
AsnAerca HeBosMOKHbIM. CM. Leonbardi Euleri, Opera omniaT. 1 2, cTp. 42. Jpyroe
JAOKa3aTeJNIbCTBO 3TOM TEOPEMbl BEITEKACT U3 TCOPUE AHAMUTHYECKUX (X)y}mm/m A UMeHHO,
V z* - 1 upegcrasasger cobow GysKUHO, POJ KOTOPOH IO Pumany =1, Tak 9TO ee HCBO3-
MOKHO CJleJaTh PallOHaJbHOU C ITOMOIIBIO HOCTAHOBRYM z=r (u), I/le r ABJACTCS PaNHo-
HanbHOU yurunmen u. [A4. HI.]
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Crazno 6HTH, HOCKONbKY W3 ypapHeHHs A Kpusod y2— Py+ Q=0 mony-
gaerca Q= —y?-+ Py, OynemMm MMCTh
P5 - 5P% + 10P3%? — 10P%*3 + 5Py* = a®,

I

P—yP -ty =ad
Tem ke myreM 6yfer HaiijeHo, ccamn nomEHO 6nite PME4- PN® =a®, caeny-
olec ypaBHeHHe:

(P—y)*+y°=d
W Boobmie, ecam HAjo HAWTH KPUBYIO, JJdA KOTOPOH IOJKIO HMCTL MECTO
PM" 4 PN™ = a", 1o mony4acTCsA ypaBHeHUE

n n n

P—=y)"+y"=a"
Tjle B KawecTBe P MOMKHO B3SITL O KCIAHUI0 KAKYI0 YTLOJHO OJHO3HATHYIO
PyHKHMO OT . A CMBICI 3TOr0 ypapHemus oucnupcH. JledcTnuTenbHO, Tak

Kax cyMma ofemx opmumuar =P, TO ecaHm ONffia M3 HAX =¥, TO jpyras
Oyger = P —y, oTkyaa cpasy IoJydaeTcs

(P . y)n+yn — an_
372. Ecim e bmecto @ uerno¥aTh P, DOACTABIAA C 3TOH I€bI0

P =424 (Q B ypapHeHHA, B KOTOPHIX COJCDIKHTCS COOTBCTCTBHC MCHKAY P
i Q, to upu PM" -+ PN™=a" monydactcst CICJYIONMCC yparienne!

W+%=ﬂ

IleiicTBUTENBHO, TaK KAk IPOM3BC/leHMEe OPAMHAT =(), TO eCcim OJHYy N3
ODP/MHAT HONOXATHL =Yy, npyras Oypet = - » OTKYJa Cpa3y BHTeKaeT Haii-

nemnoe ypasuerme. Crano GHTEH, AT KPABHX, B KOTOpHX PM"+ PN™=a",
MH HAIIM ABa OOMIMX yPaBHCHUS:

n
omao (P —y)"+y" =a™, m apyroe y" +§n— =a"
13 BTOPOrO yPaBHEHHA CHICIYCT, YTO

y2n____,anyn__Qn u yn:_;_anj:l/_/i_azn__gn’

y:‘/%ani ‘/_i_azn__Qn;

mocyeiiee  UPCACTaBiIAcT c00ol0 TONBKO [BY3HATHYIO ¢yHumio ) m upn
moboil abermece me pacT Gosbuie JBYX OPAWMHAT, CCJIH TOJBKO Q" siBnsiercs
PaIMOHATLHAON, 3HauMT, ONHOBHAYHOH QyHKImWedl z. A mnepsoc ypaBHeHHe
y" - (P —y)" = a" obnajacT TeM IPEUMYIICCTBOM, 9TO WHCJO MBMePCHU

V Hero MeybIce.

TaR YTO

373. Dru ypapHCHMs paspellaloT BOMPOC HC TOJIBKO TOCjla, Korpa 7
HABIACTCS ICJBIM ITOJIOKUTeINHHEIM YHCJIOM, HO M B TOM Ciiyyae, Korja OHO
ABISICTCA OTPHUATCIBHBIM JIJIH TPOOHBIM.

1) Wnm ke, KOTA@ n ABAACTCS 9ETHHM YHMCJOM, YeTeipexsHaunylo. [A. [1.]

[3*
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Ecnm g0iKHO OHTH TO IIOJIYYUTCA YpPaBHEHME:
aP = Py — y?
a1t - Y
e aQ +ay*=Qy
Ay +a* (P —y)=y* (P —y)*
Pliwz + jivz = i2 um
a !
P azqz + a2y4 — szz

a’y*+a* (P —y)P=y* (P —y)°
Lo 11 A
PM? " PN° e a303+a3y6=03y3

Yro ke wacaercsi APOOHHIX HOKa3aTesed, TO [edo OOCTOUT CJeNyoIAM

oGpasoM.
Ecan pomsno OHITH TO HOJIYIUTCHA ypaBHEHWE
VP + VPN =Va Vi+VP—g=Vanm y=Vag +V 7,
YTo TOCJe NPHBEJCHHA K paUOHAIBHOMY
BHIY HaeT

y*—Py+7(@a—P)*=0

uiam

y=@—2VQy+Q=0

VPH+y PN=Va Vy+ VP —y=Va

nim
1
Y= Pyt (a— Py =0
am6o
3/ -
Vy+V T=Va
nim
y*—(@—3aQ) y+Q=0
nT. ;.

Craino 6HTH, yKa3aHHHM BHIIIE I[yTeM MOMKHO BCe ajirebpamduecKme KpHBHIE,
B KOTOPHX IOBCIOLY
PM* 4 PN™ = q",

O0XBATHTL GAHHHM ofmAM ypaBHeHHEM, OydeT JA N MEJAHM 9HCIIOM, II0JIO-
JKUTENBHBHM WA OTPANATEIHHEIM A J{POOHEIM.
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374. To, 970 BHIIEe GBIIO M3I0KEHO OTHOCHTENBHO ABYX OP/MHAT, COOT-
BETCTBYIOI[AX OfHON M ToH e abcnucee Z, MOJKHO, HOIB3YACH TeM ke
MeTOJOM, TepeHeCTH M Ha TPH OPAMHATHI, COOTBETCTBYIOIIe OfHOH W TOH Ke
a6emuece. OOmuM ypaBHeHIeM JilIA KPUBBIX, KOTOPHIE IePeceKalnTes Kasgoh
OpIMHATON B TPeX TOUKAX, ABIAETCA Clefyiomee ypaBHeHue:

y*— Py*+Qy— R=0,

rie Gyxsst P, Q m R oGosmaYaioT Kaxme-HHOyAb OJHO3ZHAYHEIE dyHKRITAN
or z. Ilyets p, ¢, r cyTh TpHm ODAMHATHL, COOTBETCTBYHOINWE aberuece z,
A3 KOTODHX, KOHEWHO, OJHA BCerja JefcTBATEJbHA, HO MHl PAaCCMOTPHM
370Ch B OCHOBHOM Te MeCTa KpPWBOH JIMHWM, B KOTODHX BC€ TPH ODAMHATEL
GynyT peiicTBUTEeNBHEIME. B cumiy Tpmpons ypasHemmii GyneM mMeTh
P=p+q+r, Q=pq+pr+gru R=pqr

Cramo 6HTH, ecam TpefyeTca HafiTm KPUBYIO JMHWI0, JIA KOTODOM nubo
p-+q+r, mbo pq+ pr+gqr, mmbo pqr ABIAETCA HNOCTOANHHM KOIMYIecT-
BOM, TO He Haji0 HUYcro WHOTO HCNATh, KaK IPUPABHATH IIOCTOAHHOMY KOJIH-
gecrBy mmbo P, mmbo @, mbo R, ocTapiAs oCTalbHEe JBA HPOM3BOJIBHBIMU.

375. Tem ke IyTeM MOKHO HAaiTH M KpUBHE JIMHWHM, y KOTOPHIX
p" - g™+ r" Gyrer MOBCIONY LOCTOSHHEIM KOIMIECTBOM; mb0 COriIacHO TOMY,
aT0 GHIIO W3INOMKeHO B mpefbimymedt kuure [*],
ptag+r=>~,
p*+q*+rt=Pr—20,
pP+q3+r3=P3—3PQ 43R,
pr+qt+rt=P*—4P%Q | 20* 4 4PR,
P* + 5+ 5 = P —5P%Q 4 5PQ + 5P*R— 5QR
n T 4.
3aTeM, eciaM n HBIAAETCS OTPHINATENHHEIM UHCIIOM, CIIeflyeT MOJIOKATD
z =% ; Torja Oyder '
5@ Pz 1
#—pt+E-x=0
I TpeMs KODHSMH OJTOTO YDaBHEHHA ABIAITCA BeJMYMHEI % ) %, -

OTCIOI[H AHAJIOTHYHHM IIyTeM HOJAYYHTCA

1t 1.,1_Q
7+q+T~R’

1 1 1 Q2—2PR
F'f—q—z—f—’ﬁ‘:T »

1 1 1 Q3—3PQR--3R?
ptete="m >
1 1 1 Q*—4PQ*R+4QR24-2P?R?
ptata= 0

u T. A

Crano GHTH, TaKOro poja BHpaskeHWe, GyAyunm HpHPaBHEHO IOCTOAH-
HOMY KOJNYCCTBY, NACT YHOOHOE COOTHOmCHHe Mexpy ¢ymkmusma P, Q
u R. W ecam ¢ moMomipblo OTOTO ypPAaBHEHWSA MH HCKIOYAM W3 ypaBHeHHA
¥ —Py2+Qy—R=0 oguy us ¢ymkumi P, Q wm R, TO0 moxyimm
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ypaBHeuwme AJis mckoMmoil xpmuoit, Tak, eczm Tpebyercsa Hafitu KpEBYIO, A
goTopoit p3 -+ q®+r3=a? t1o wmomywmres PP —3PQ+3R=da*® m B cuny
R =3y®—Py? - Qy OyneM mMeTh ypaBHEHHC

3y — 3Py -+ 3Qy+ P> —3PQ =a®

IJIl KPABBLIX, YAOBJETBOPAIONIAX HOCTABJICHHOMY Tpe60BaHHm.

376. Taxmm ofpasoM, GymeT JH n TOJOMATENbHBM HJIA OTPHNATEIRHHIM
ICIBIM YHMCJIOM, MBI JIETKO MOJyJaeM pelNIeHHe YPABHCHHS € IIOMOIIBIO
pHBegeHHNX ¢opmya. Ho Obmpmas TpyaHOCTh BO3HMKAeT B TOM Ciy4ae,
Korja n sABjdsAerca ApoGHEM uncoaoM. llycTe mpejiomeno HafiTH KPHBYIO

JAHAI0, B KOTOpOil
Vp+Ve+Vr=Va.

Boapegem ofe wdacTh 9TOr0 yPaBHEHHA B KBAa[par; TOTHa, TOCKOIBKY
p+q-+4r=2P, MH monyumM !

Pr2Vpg+2Vpr+2Vqr=a
. — —
S-=Vpg+Vpr+Var
Bossemem cHopa oGe wacTm B KBajpaT; Tak Kak pq -+ pr-qr=(, 1o Gyger
a— P)? .
B Q1 2V g+ 2V b+ 2V part =
=Q+2(U/p+Va+VnVper=2VaR+Q,

HJIn

OTKyJa IOJIy9aercs

(a—P)*=4Q +8V/aR,

TO eCTh

0=L=D"_syar.

Craso ObITH, MCKOMBIE KpEBHE OyAyT COAEP/KATHCA B CJIEYIOHmEM ypaBHe-
HAM:

y"‘-Py2+<%(a—P)2—2V57?>y—R=0,

TO €CThb (eCHH OCBO6OHHTBCH OT HPPaluoOHaAJbHOCTH, TaK KaK

R (@ —20P+PT—4Q"
- 64a ’

B ypasueHuu

o 2—2aP--P2—4Q)?
- Py pQy - 6"4*; @ -o.

377. OpmHako TaKOM WPOIECC CTAHOBUTCH BEChMa THATOCTHEIM, KOIJa
3aflaHbl KOpHU GoJiee BHICOEKMX cremeHedl. B stmx caywasx mango, crasno GHTH,
MOWTH WHBIM IIyTeM, KOTOPHIH MOMKHO YCMOTPETH U3 HIKEIPUBEIEHHOIrO
npumepa. HTak, mycTs TpebyeTcd Hmaiit KPUBYI0 JMHHIO, AJA KOTOPOH

Vop+Va+Vr=va.
ITonoxnm

Vpa+ vV pr--var=v
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u, Tak Kak }/ pqr = R, Gyuxem nmerb

ViV @y r=ya—2

H

p+q+)=a—3v |3/_a_-|—3 f/R:P
3atem

VPP VP = -2 aR
"

pq-+pr+qr=Q=1v"—30yaR+ 3y R
llocane roro, Kak ana P m Q Oyxyr naiigens yjpo0HBIe 3HAUCHMS, mojaras U

paBHLIM HEKOTOpO#l QYHKIMUH %, HOJIYyIIM JJIS NCKOMBIX KDHBHX Cllefyiomiee
YpaBHeHHe:

P—(@a—30Va+3VR) 2+ (w*—3vyaR+37R)y—R=0.

378. Tem ne wmeHee, HecMOTpsi Ha yKa3aHHHe TPYAHOCTH, MOKHO -
jo0uthes ofmiero pemieHus BSTOro ypasHenmna. JlefiCTBUTENLHO, Taxk Kak
r ypasuemma y® — Py?+Qy— R =0 ¢ynxnusa y obosmavaer TPH OPJMHATHL:
P, g ¥ r, HIOJNOKEM p=y, U Torda Oyner

P=y+q+r m Q=qy+ry+gqr,
1
qtr=P—y u gr=Q0—y(g+n=0—-Py-+y*
Orcopa momydaercs

q—r=V P21 2Py—3y*—4Q

¥, CTajo OHITH,

g=1 (P—y)+5V P+ 2Py 3P —4Q

1 1 7
r=-(P—y)—VPry 2Py — 3yF—4Q.

Crano 6mTh, ecan Tpebyercda RafiTh kpuByl0, A4S KOTOpo# p"+ q"+r"=a",
TO 9TOMYy TpPe0OBAaHWUIO YIOBIETBOPsAET ypaBHEHHE

n 1 1 S . n
y —Jr[—2-(P—y)+7VP~+2Py—5y2——4Q] -+
1 1 . LI
[ @y -3 VP Py =340 |"=a",

KOTOPOE 3404HO NAET OTBCT HA BOHPOC, GyeT 7 NeJHM UYHCJIOM WA HPod-
nem [%2].

379. IMoapaysch TeM ke MOTOHOM, MOJKHO paspeimmnTh OccumcIACHHOE
MHORCCTBO JPYIHX BOIIPOCOB, KACAWIMUXCA IOJNOMCHHA YHKAaBaHHBIX Tpex
opanHat. Tak, maopumep, MOKHO A @ B3ATh KaKyw-HHOYAL QYHKIUIO I,
3aTeM, KOHEYHO, KPOMe CYMMLI Kakmx-HUOY[Ib cTelleHeH MOMKIO IPETJIORATH
apyrae QYHKOME p, ¢ H 7, €CAW TOIBKO HTH BCIUIMHL LIPENCTABICHEBI
OJMHAKOBO, TaK UuTO HUX B3aUMHOC NcpPeMellleHMe HC BLHI3HBACT HUKAKOTO
namenennsa. Tax, Hampumep, yHOMAHYTHE BBIIE TPW OPAMHATHL p, q U T,
COOTBETCTBYIOIIME OANOW W Toil ke abciucce, MOKHO OHPEHENUTH TaKHM
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o0pasoM, UYTOOHl COCTABJIEHHBI U3 HHX TPCYrOJBHAK WMeJ IOCTOSHHYIO
mromanb. [lelicTBUTenbHO, MWI0MmMAAb dTOTO0 TPCYroJbHUKA OyjeT paBHA

%V2p2q2+ ‘?‘[)27«24~ 2q2r2—p4— q4 —

monokaM ee paBHOU a?. Taw wak, cramo GHTB,

Pr+ gt rt= P —4P2Q + 4PR + 2Q?
P2g? + pr2 4+ g2 =Q*— 2PR,

"

To Gymer
204

1604 = 4P*Q —8PR—P* n R= PQ—+P* -2,

H, CJIeI[OB&TeJ]I)HO, OOJYyYATCA TAaKOC ypaBHeHHC:
2a4

1 T
Y—Py+Qy—S PO+g PP+5=

Ecan P Gepercs mOCTOAHHEM = 2b, TO CBEPX TOTO MOJYYAETCH, WIO IEPUMETD
BCEX OTHX TPEYrOJALHWKOB SABIAETCS IOCTOAHHBIM. IlosToMy ecnd B3ATH
Q =mz*-Fnbz-+ka?, To modyuATCA ANHUA TPETHETO NMOPALKA, KOTODPaAdA BHIpA-

/KaeTcsi ypaBHEHHEM
y® + may —2by* 4 nbxy — mba? + ka*y — nbx + i; —ka% 45 =0

u ofagaer Tem cBOICTBOM, 4YT0, BO-TEePBHX, CyMMa TpeX OPAWHAT p, U T,
COOTBETCTBYIOIUX OTACIBHEIM abCIuccaM, sSBJISETCA IMOCTOAHHOM, paBHOW 2b,
a 3aTeM, KOHEYHO, YTO IJOHIaJb TPEYTOJbHHMKA, COCTABIEHHOIO M3 CTOPOH
P, ¢ B r, MoBCIOJly OIHA M TA JKe W paBHa a’.

380. ITonbsyach gem JiKe METOOM, MOKHO pas3pemHTh IIOA0OMbIe jKe
BOIPOCH!, Kacaomumecs wererpeX miau Golibmiero KolwdecTsa OPIUHAT, COOT-
BeTCTBYIOMAX OfHOW ® Toit me abcrmcce. Tax

\M Kax arta pabora e cesasaHa ¢ KaknMu-1u60
HaTbHEHIYMY 3aTPpyIHEHMSAMH, Mbl Hepelem
K [PYyTHEM BOIpOCAM, T/ie pedb UeT O CPaBHeHUH
OPANHAT, OTHOCAIIUXCH He K OfHOH H TOH Ke
8 aGemmece, a ¥ pasnuumeim  abcmmecam. 1lycrs,
, 3HAYAT, [AHO0 HEKOTOPOEe COOTHOIIEHWE MEeIy
oppunaramu PM u QN (puc. 80), 3 KoTOpHIX

» mepsas  cooreercriyer aGcmmcce AP =+zx,
a Bropas — abcumecce AQ=—z. Iycrs y=X

Gymer ypasHeHHeM JasA oToit Kpusoil, rme X
npexcTaBiseT co6ow Kakyo-Eabyas GyHRIADO Z,

u a1a pyurnua X maer opaunaty PM; ecun sxe
IOBCIOAY BMECTO - IIOJCTaBATH —I, TO 9Ta JKe

P A q ¢yarnua X gact mpyrywo opamaary QN. Crano
6pITB, ecnin X Gyger weTHoit ¢yHKIUeR I, CKa-

Puc. 80. skeM, =P, to 6yner QN =PM, a ecnim X Oyner

: He4eTHOH QyHKImel z, ckaxeM, =Q, To OyfeT
QN=—PM. Araxsmeecan P u R 0603HA4aI0T TeTHEE ¢yurnuu, aQu S — Hever-

HEe QYHKIHE £ U €CIlA ypaBHeHHeM KPHBOI byner y = Ew TO GyieM HUMeTb

_P+Q _kR—0Q
PM=grg ™ ON=fF—5-
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381. Iycrs Tpebyercs HallTh Takylo KpuByo, 410681 PM + QN 65110 10CTO-
AHHBIM KOJIUYeCTBOM, a uMeHHO =24 B =2a. Torpga sicuo, w10 3TOMYy TpeboBa-
HHUIO Y[OBJETBOpsieT ypaBHenue y=a-+(Q, rae @ aBisercsa HedeTHOH GyHKIU-
el x; m6o mu Gymem umerb PM =a+Q u QN =a—Q u, suauur, 6ymer PM-+
+QN =2a, — xax 310 n Tpebyerca. ClemoBaTelbHO, €CIH IOIMKUTD Y —a =U,
to Gymer u=Q, a 310 Gymer ypaBHeHHe [JiA TOH sKe KPHBOil, eciiy B3ATH mpsi-
Myio Bp B KauecTBe ocH u ToUKy B B KauecTme Hauala abcuucc, TaK YTO IOIY-
unrca Bp =z u pM =u. A ypaBaenue u =( yKasHBaeT Ha TO, YTO KpPHUBas COC-
TOUT M3 PABHEIX YacTel, PACIol0KeHHHX C OXHOU M APYroil CTOPOHBI BOKPYT
nentpa B u wepemylomuxcsa Apyr ¢ apyroml). CremoBaTtensno, ecan OmucaTth
KaKyo-au0yns nogo6uoro pora Kpusyio M BN u B3ATH B KaYecTBe OCH KaKYIO-
HrOYyabh npaMyn PQ, To MOKHO YHOBIETBOPHUTH IOCTABIEHHOMY TpeboBaHMIO,
ONMyCTHB HA OCBh U3 HeHTpa B mepuenmuKkyiaap BA u orious ¢ 06enX CTOPOH
pasume abemuccst AP =AQ; Torna cymma PM—QN Gypger Bcerfia HOCTOSH-
HOll, paBHoil 2A4DB.

382. A pgas KpUBHEIX JWHUIT, ¥ KOTOPHLX MMeIOTCA B PaBHEE YacTH, Pac-
ITOJIOFKEeHHEIe OJ[HA 34 APYTro# OKoJIo IeHTpa 5, MBI BHIIEC HAILIHU fBA ypaBHe- -
HES, KOTOPHE NPH KOOPAMHATAX I M U HMEIT Clelyomni Bum:

I
O0=oaz+ Ppu—+ v2z3+0z%u + exu?+ Ludt-nab -+ Ox*u+m 1. 1.
II
0=a-px2+vyzu+du?4ex* 4+ Cxlu -+ nz2u? +02udt+m 1. ;.

CrefioBaTe/InHO, €CIH B KKIOM U3 3THX YPABHEHHH NOJNOKATL U=l—d,
TO MOJy4uTCH ABa OGIUX ypaBHEHUA B KOOPAUHATAX X U Y [J1A anrebpanvecKnx
KDPUBHIX, YIOBIETBOPAIMAX IOCTaBIeHHOMY TpeOopammio. Takum obpasom,
IOCJIeNHEMY YLOBIETBODHET, BO-NEPBHX, BCAKAS mpAMas, IPOBEJeHHAsS depes
TO4Ky B, a 3aTreM W BCAKOe KOHHYECKOE ceYeHye, MMeilnee MeHTD B Touke B,
TOYHO TaK JKe ABIdeTcs pelleENeM. A TaK KaK B DTOM HOCIEIHEM CIydae Kaim-
moit abcuyicce AP u AQ cooTBeTcTRYeT ABOHHAA OopiuHATa (ECHH TONBKO KPH-
Bas JMHHA He.sABJIsAeTcs THOepOOJOl M OpPAAHATH He mapalilel]bHEl APYroi
acmMIToTe), T0 ME GyAeM WMeTh [Be LHADPH PaBHHIX OPAUHAT, TAIOIIAE OIHY
I Ty 3Ke CyMMy.

383. Ecanm Ttpebyercsa ompegennuts Kpusyio MBN, B KOTOPOH moCTOSHHOMN
HoKHA OHTB He cyMMa oppunar PM uQN, a cymMa Kakux-1m6o BX cTeleHEH,
TO pelleHTe OCYymecTBisercs momobueiM xe myrteM. [eificrBATeNbHO, HYCTH
tpebyercs, arobu Gerto PM"™+QM"™ =2a"™; Torma sicHo, 4To 3TOMY TPeGOBAHMIO
MO;KHO YAOBJIETBOPHUTH ypaBHemneM y" —a"-1Q, rme Q apiseTcs KaKoil-HO-
6ynp HewerHo# Qymknmeir z. [leficTrBurennHo, MeI OymeM HMeThb

PM*=a"+Q m QN"=a"—Q,

u, guagnr, PM"+QN"=2a". Ilonosxum y"—a"™ =u; T10ora ypasHeHme u=Q
BLIPA3HT B KOODAMHATAX & W y MPUPOLY KPHBOH, COCTOANIEH M3 IBYX PABHHIX
gacreil, MOIepeMeHHO PACIIONOKeHHKX 0Koso menTpa B. Ciegosarennno, ecin
B yPaBHeHWAX, MAHHKIX B HpepmlecTBYIOM[eM uaparpade, IOBCIOLY BMECTO

1} Aequatio autem w=0indicat curvam partibus aequalibus utrinque circa centrum 3
alternatim dispositis praeditam.
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u mamucath y"—a”, To nmoiyuarca o0mue ypaBHEeHUS [IH KDPHBEIX, KOTOpDEHIe
YyIOBIETBOPANT ITOCTABICHHOMY YCJIOBHIO.

384. Tak wrar, craio OvTh, MomoGHBIe BOMPOCH He BHRIBHBAIOT HUKAKHX
3aTPYAHEHUH, MOCTAaBUM BONPOC 0 HAXOKIEHHH TAaKoTo poja Kpusoid MBN,
9T0 €CNIA Ha OCU OT OpefereHHol Touku A 0TI0iuTh B 06e CTOPOHH PaBHELIE
ageruecst AP m AQ, 10 npamoyronsuuk PM-QN, cocraBlleHHBIH U3 OpIUHAT,
OyneT UMeTh [OCTOSHHYI0 BEIWYNHY, CKaskeM, —a’. MoskHO ZaTh MHOTO 4acT-
HOIX peHIeHUH 3Toil 3ajaud, M MHI IpuBeeM 3ech BajKHeHMHe M3 HHX paHb-
me, ueM saiimemca oGmum pemenueM [%3]. Ilycrs P Gymer verHoll QyHRIMEU
n Q mederHoll QyHEKMmedr aGcmucenl AP =z u moXouM opgunaty PM =y=
=P--Q; 13 mocaegHeil, ecom B3ATL & OTPHIATENLHBIM, Hoxyantca QN =P—Q.
CliegoBaTeNbHO, OJIKHO OHIThH

PM-QN=P*—Q?=aqa nin P=V a2+ @3,

a a10 BHpaskemme }/a?-- ()2, Tar wax (J? ApiasAercs deTHOW (yHKumed
A O03TOMY €amo 1mo cebe Ipepctasirser 4eTHYIo QyHKIWIO, HaeT IOAXOJAILee
snavenue ansg P. Orcioga moni GypeM MMCTh 1 NCKOMOH KpPHBOM ypaBHEHHE
y=Q +V a®+ Q2% maas npn osroM A Q Karywo-EEOYyAB HEUeTHYIO
dyrrIHO Z.

385. Ho rak Kar sHaKk pagukaja caMm mo cebe BHOCHT JIBOMCTBEHHOCTH,
10 Ramyoil aGemucce z OyJyT COOTBCTCTBOBATH MBE ODAMHATHL, OjHA IOJO-
JKUTCIBHAS W Apyras orpuuatcisias. Tak, abcumecce AP OyRyT orsevaTh

OpauHaTbI
QIVETE . Q-VET e,
a abemucce AQ OGynyT cOOTBETCTBOBATHL OPJIHHATEHL
—QHVETE w —Q-VE— @,
H, cramo OwTh, KpuBas OyfeT MMeTh pPaBHEE YACTH, KOTOPHIC IIONEPEMEHHO

pacmoioyKaTess BOKPYT TOUYKH A KaK OKOJO MeHTpa. IJTy ABONCTBEHHOCTE,
BLIBEIBAEMYIO 3HAKOM, HeJIh3sI, KOHEYHO, YCTPAHUTH, B3HAB M4 () KaKyo-
2

uuOynb HedeTHY0 (QYHKINIO, HAIIPUMED —%——x, opn Kotopoit a?--()? owa-

. S— a2
3HBAETCH KBARpaTOM; MO0 TOrja MmOJyYUioCh O ]/a2+02=2x~+ z, T. e.

nojayumiach O HeweTHas (YHRINA, KOTOPYIO Helh3A MOJCTABHTH BMeCTO P.
Cramo 6mTe, 1 () Hamo GpaTe TaKyl0 HeUeTHYI (QYHKIUIO OT %, YTOOH
a®*+ (Q® He CTAJ0 KBAjpaTOM.

386. AmnamorumdHo, ecanm HoJoATH Y = (P 4 Q)", 10 nOIYyUMTCH, WTO
ON=(P—Q)", u, sHAUuT, Torga HOIKHO GmIO OH OHTL (P*— Q)" =a%
OTcroga MOIyuuTe s

2 B
P2.—_a7{+02 u P=Va7+02,

A 3TO KOJMYECTBO, €CJAM TOJBKO OHO Gyaer MPpParUOHAIBHBIM, MOMKHO IIpH-
HATH B KadecTse P. Ilostomy, mssA KpuBOH, yHOBICTBOPSIONIEH HOCTABIICH-
oMy TpeOOBAHMIO, HOJYYATCA CIAEAyIOUlee ypaBHeHme:

y= (Q + Va% + Qz>n-
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ITocTpouTh ke 9TH KPUBHIC JIETKO: CJICIYCT ONHCATDH KaKyO-HHOYAb KPHBYIO,
Yy KOTOpDOM HMEITCH MBC IOA00HMIC M paBHEIEC YacTH, DACHOJIOKCHHEE IIOIe-
peMeHHO BOKpPYr neHTpa A, I OpgUHATY 310 KDPHMBOI, COOTBETCTBYIONLYIO
abcmuece AP = x, momomuTh=2; Torjga 2z Oymer HederTHOM GyHKOwel x mH,
€Tajgo OHTH, ©ro MOMKHO OygeT HogcTaBuTL BMecTo (). A 13 HailjleHHOrO

YPpaBHEHUA IOJy4aercs
EY V z
y* —Q=VF a4 @

2
n

#, CTaj0 OLITh,

_n
i

2y

1
Homoxnm —=Mm; TOTja, eCIH B 32/AHHOM YpABHEHUM MEKIY ZJ1 T NOBCIOAY

y?m__a27n
HoaCTaBUThL Z = —Z‘ym— N

uckomoit kpusoil. Tax Kak, crajso GpTh, MBH HAOIIH JBa YPABHCHHA MEIKIY
z 1 x, a uMeHuo nmbo

0=a- Ppa?+yrz 4 822 4 ext 4 Tadz 4 n2?22 4- 0xz3 1 1. 1.,

TO MOJIyYUTCH YpaBHEHHC MEEHAY X H Yy OJA

6o
0=ax+ Pz y2® + 822z + eaz® + {234+ na® +ox'z tuw 1. 1.,

a?m
TO €CJI B 3TUX YPAaBHEHHAAX IOJO/KHTD z=y’”—~—y77 (memmresiem 2 MEL mpe-

HeOperaeMm, Tak Kak [Jis () MOKHO B3ATh J000e KpaTHOE z), TO HOAYIATCH
nBa 00mUX YPABHCHUA [ KPHUBHX, VAOBIETBOPAKNIAX [0CTABICHHOMY
BEIIIE YCJIOBHMIO.

387. Ilycts, wpome P, Gymer uerHoil Qymrmmedt tamme m R, a Tamke
nycts, kKpome (), Oyner meverHo#l Qymknmeil x u S; W mycTh INA paccMaTpH-
BaeMLIX KDHBHX IOJNyUaeTcA CJACAYIOMEe ypaBHEHHe

P+0Q .
y:H—|—S = PM,;
P—0Q P22 .
ciegoBaTeNbdao, GyaeT QN:R—S U TMONYUATCA Tr— o = a’, a 2ToMYy ycao-
P
BUI0 JICTKO  YHOBJICTBODUTE,  IIOJIOMKHB y:}{ig a, WM TAaKKC IPUHAB
P4Q r ; =
y= P—Q) a. ItAM IyTeM MOKHO u30eKaTh HpPE/KHET0 HeynobcTsa,

COCTOAMEr0 B TOM, YTO KasKMoH abcImcce COOTBETCTBOBANI IBEe MAU OONBHIee
uHCIo OpPIUIAT, W MOryT OHTH HaljeHbl TAKOrO pOJAa KPUBHC, YTOOLI Kak-
70il abcmucce COOTBCTCTBOBANA JIMHIB OJHA opAuHarta. Torpa mpocreiimeit
JnHUCH, COOTBETCTBYOIEH YCHOBNIO, (yZeT JHHHA BTOPOro IODSIKA, COACP-

bt-x
JRAUIASICA B YPAaBHEHWM y=;——, CJeJ0BATCIBbHO, 3T0 Oyjer rumepGona.
A rumepbosia ypoBueTBOpAeT W paHee HalileHHOMY ypaBHcHuo0 Y= Q -+
+ 1V a* Q2 ccam nmonomurs Q = nx, W60 TOrjA WOTYUATCH y?—2nxy =a®
Taxum ofpasoM, faHHYI0 3a7aYy MOMKHO PA3pCHUINTh € IOMOMBIO THIepPHOITE
ABOAKKUM 00pPasom.
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388. M3 BHIIECKA3aHHOTO fCHO, 4TO YPABHEHHE JJIs HCKOMOH KpHBOM

JUHHAN O0J:KHO 65ITh COCTABJIEHO TaK, yT1oOKl OHO He operepnesio HUKAKUX
2
" a
H3MEHCHNH, €CJIA B HEeM BMECTO ¥ IOJICTaBHTHL -— X H BMECTO Y moACTaBATH ? .

Ilomo6roro pojia BHIpaKEHMAMH ABJIAIOTCS

n a2n a2n
(vt+ie)p )@
eci TONBKO P 0G03HAaYAET YETHYIO U Q—HequHon ¢ynurmuio z. CregoparessHO,
ecsm 06pa30BaTh ypaBHEHNE, KOTOPoe GyAeT COCTABIEHO N3 KAKOTO YTOHO YACJIA
IO00HOTO pOJia BHIpaKeHUi, To 0HO OyneT ypaBHEHNMEM KPUBOIL, yOBIETBO-
pAlomeil mocTaBlleHHOMYy TpeGoavuio. Cramo OwmTh, ecam M, P, R, T
1 1. A. o6o3HAavawT Kakume-HUOyAL deTHme ¢yHrmue z, a N, Q, S, V
u T. J[. —HedeTHle QynKumI, To OyleM HMEThH Ciejyiomee o0mee ypaBHEHHE:

0=M+(L 42 )P+ (Gt 5 ) R+( L+ )T+mn+
+(L-2 Q+<———\S+< —;;)V+HT~I[-;

a4 eCJm 3TO yPaBHEHHE YMHOMKUTbL HA HEYEeTHYHO QYHKIUIO %, TO YeTHHE
GyHKOIUM WpeBpAaTATCA B HEYETHHIe, W OOPATHO, CJIEOBATENHHO, GyNeT
VAOBIETBOPATH YCIOBHIO H TAKOTO POfA yPAaBHEHHC:

0- N ()0 (B )S  ( 7a a
H(E=5 ) () R (= )T e

JTH ypaBHEHHA, GyAy4H OCBOGOMIEHH OT ApoGell, MamyT CllefyIOomue pammo-
HaJIbHEIe YDABHEHWA HEOIPENeJIeHHOIrO MOPsfiKa n:

I
O=a"y"M+a" y" (P + Q)+ a" 2" 2 (R+S)+a" 3" 3 (I +V)+m 1. 1.+
+an+1yn—1 (P___Q) +an+2yn-2 (R —_ S) _I_ an+3yn—3(T . V) _I_ H T. I.
II

O0=a"y"N 4+ a" " (P + Q)+ a" "2 (R+S) % a™ 33 (T + V)41 1. 1. —
__an+1yn—1(P__Q)__ n+2n2(R S) n+3n3(T V)-——HT I

389. A B opmymax

e 2n 2"
n a a
(y - ) P (y Yy /
MOYXHO BMECTO 1 THCATh TaKe M Jipobmsle dmcaa. Tawkmm obpasoM, ecam
3 5

BMECTO n HANWMOIYT YuCIA d T. 1., TO U3 o6muX ypaBHeHWI,

22 2 o
KOTODPBIE ODPH 3TOM IOJIYyYaTCs, MPPAIMOHAIBHOCTH CaMa CO00I0 MCUe3HeT.
,HeIVICTBnTeJILHO, 0yleM HMeTh

_Y+ta y34-a3 y5+4-ab
P R — . I
Vay +ay1/ay +a2y2Vay Tmz oz

y—a y —qs8 ’l/ "—a
— S —V
JrVazyQ+ay1/ay T vV ay L
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NN TaK0oe ypaBHEHHE:
_ . YHta ytad o ytaet g
YT O v Ty TN

Yo p VP R V=% piyg
— = — . A.
+ Vay + ayV ay t a2V ay +
Iru ypaBHeHW:s, OyAyud ocCBoDosKAeHH 0T japobeil, mepeiiyr B ciefyIonine
ypaBHEeHUA:

I11

O=+a"y" 1P+ Q)-+a" Wy 2 (R+S)+a" ™3 (T +V)+ur. n
+a"y" (P — Q)+ a™H" (R —S)+ a3y 2(T —V)+n r. 1.
" .
v

0=+ "y (P + Q) +a™ ™" (R+-5)+ a3 (T +-V) +u 1. n.
—a"YP' P —-Q)— a1 (R—8) — a2 (I —V)—u 1. 1.
390. Ilonbaysch DpUBeNEHHBHIMA BHIIE YEeTHPHMA yDPABHEHUSAMH, MOMKHO
JlerK0 HAWTH B KajKJ0OM H3 MOPANKOB Te JIMHOM, KOTOPHE DPCHAiT MOCTAB-
JeHHYI0 3anauy. W mpempe Bcero, KOHeWHO, W3 [EPBOro IOPAAKA 3ajade
VAOBIETBOPAET NPAMAas JIMHUA, MApajijledbHas ocu AP m mpoxogsamas uepes
Touky £B5. V3 Broporo nopajgka HepBHeC [BA YPABHCHHUSA, €CJHW IOJO0KUTD
n=1, paor aary-+ y®—a®=0, KoTopoe MoJyYaeTCsA W3 BTOPOrO ypaBHEHUA,
ecma mooxEmTh N=0ax u P=1 nm Q=0, néo mepeoe ypasHCHHE He maer

HOKaKoH KpHBOU jmHME. JBa JaAbHEWIDHX ypaBHEHMA JAIOT, €CJAH HOJIOKATDH
n=0,

y(a+Pz) + a(a—Pz) =0.
Uz rtperhero mopAjxka fiBa NePBHX ypPABHEHWA MAI0T, €CIN IOIOKATH
n=1,

0= ay (@ Ba?) 4 y* (v + 62) + a? (y — b2)

0= aayx + y? (y + 6x) —a? (y — dz),
a IBa CAeAyoImnX ypaBHeHH:A, eciam Nojdoxkutrh n=0 m n=1, mamworT

0=y (a+ Pz +y2?) + (a— bz 4 ya?)
0 =ay®(a+ Px) +y® + a®y (a — Px) + a®;

AHAJOTNYHLHIM TOyTeM U3 JlaJabHe Hmmx NOPAAKOB MOMKBO HAUTH BCe JITHITN,
KOTOpHIC YHNOBJACTBOPAKT MOCTaBJIAEHHOMY TpGGOBaHHIO.

N=Z((49) N



FTABA XVII
0 HAXOEJIEHNH KPHUBBIX IO TPYIMM CBOMCTBAM

391. Bompocs, KoTopsie MB paspemmin B Ipefpylledl riase, GbLIE OO
CBOEMY XapaKTepy TAKOBH, 4T UX OBIIO JETKO CBeCTH K yPaBHEHHAM MEKLY
HPAMOYIOJHHBIMI I KOCOYTOABHEIMU KoopinHatamu. Teneps sxe Mul 6ygem

" paccMaTpMBATB TAKOTO poOJA CBOH-

— cTBa, KoTopHe He TpebdyioT mpaAMo,
9T00K OpAMHATEL OBUIM 1apaiieldh-

OBl PYT ApYry, HampuMmep, Korja

M CTABUTCH  BOIPOC O KaKUX-IA60
cBolicTBAX IPSAMBIX JWHMH, LpoBe-

JeHHLIX N3 KaKoi-nubyjab 3agamHoll

Touku K Kpusoil (puc. 81). Ilyers €

Oyner TouKoii, 13 KOTOPOM XK KpHUBOI

Iz 7P Y » upopojsTes upasmsie Jwamn CM,
CA, 1 nycTs upepyioskeHo KaKoe-
Pyc. 81. aubo cpoOMCTBO, KacamlmeecAd 3THX

upsamuix. Torpma mpegcraBisieTcs Ie-
secoobpasHEIM BMJOMBMEHHUTH IPHMCHABIINIICA BHINE MeTOL ~— BHIPaKaTh
HpHpOAy KPUBHIX C IOMOIIBI0 KOOPAMHAT TAKHM 06pa3oM, 9TOOH yKasaHHbIe
IpAMEE MOKHO OBUIO BBECTH B ypaBHEHHeE.

392. A Tak Kax umMeercs MHOTO JAPYIHX NPHEMOB JJd BHPasKeHUA UPU-
POZBL TMHEH ¢ TOMOIIBIO YPABHEHHIT MeJKNY ABYM: MePeMeHHHMH BeJuInHaMu,
TO B HACTOSIEM MCCAETOBAHMN KoJMYECTRO, U3Mepsaiomee upamyio C M, mpo-
BefeHHY0 M3 3ajaHnoi Touky C K KpUBOI, 3aiiMeT MeCTO OJHOTO W3 HepeMel-
rerx. Torga, KomeuHo, motpebyerca jypyroe IepeMeHHoe KOIUYeCTBO, C IOMO-
H[BIO KOTOpPoOro GymeT ompepeidaThess monoskerue npamoii CM. C atoit meinbir
npnMeM Kakylo-Enbynb unpamyio CA, mposemenHyio uepes Touky C, 3a 0Ch.
a yrox ACM wiu sxe KoJIM9ecTBO, 3aBHCAIEE OT 3TOTO yIia, OTIAUYHKIM 06pa-
30oM GyfleT Mrpath poab BTOporo nepemennoro. Mrak, mycrs mpsmas CM =z
u myers yroal ACM, cuHyC WMIM TaHTeHC KOTOPOTO BOMNET B ypaBHeHUE,
pasen @. Torna scmo, 9to ecin GyneT NaHO KaKoe-HNOYIb ypaBHEHHe Meikjy
Z ¥ sin @ nau tg @, To ono ompeReauT IpUpoay Kpunoit AMN; u60 mpu M0HOM
yrie ACM onpepennrcesa fnnmua mpsaMoii CM, W TakuM TyTeM ONPENeNUTCH
touka M wpmsour [*].

393. Ho pacecMoTpum Gollee BHEMATETBHO B3TOT C1IOCO0 BEIpa;KeHUA KPUBLIX
JMHMI, H, Ipeiie BCEro, TyCTh paccroAHme z GyaeT pamno Kakod-nmuGysh
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Pyurnuya cunyca yria ¢. Ecau sra ¢yHENuA 6yer ofHO3HAYHOI, TO 3T0 MOKa-
ser, aro npamMaa CM Bcrpedaer KpHUBYIO B ejMHCTBeHHOI Touke M, Tak Kak
yray ACM =¢ cooTreTcTByeT euHCTBeHHOe 3HaueHHe mpamoid CM. Ho ecim
YIOJ ¢ yBeJUYHTH HA 1BA UPAMIIX yIlia, TO OCTAHETCS TO JKe MOTOJREeHNe Tps-
moit CM, npoBegenHoil sepes Togky C, HO ¢ TeM JNIIb OTJHYNEM, YTO ee HANo
Oy1eT IPOBOAATE B IPOTHBOIOJOKHOM Ha-
mpapleHnv. ITUM IyTeM OyheT HOJIyIeHo
H J[pyroe Oepeceyedne ToU ;Ke mpamoir CM
¢ KpuBoHl JuHMEN, Xo0Ts OH z OHUIO PAaBHO
OMHO3HAYHOM! QyHKIONU CHHYca yriaa ¢. Tak, A

HaupuMep, nycts P npepcrasusier sty GyHK-

U CHHyCca yriaa ¢, TaK 4To z=P, OTKyja 7 p;
moaryuaercsa (puc. 82) rouka M wpunoii; yBe-

MMM TENeph YToJ ¢ Ha JABa OPAMBIX, T. e. Pic. 82.

CHHYC 3TOr0 yTIa CTAHET OTPUIATeABLHDLIM,

B pesyibrare wero P mepeiiner ® @, rak uro moxyuurcs z=Q. Orcioga, crano
OBITH, MOJIYYATCS HOBOE [epeceueHHe m TOH jKe HpOojxoeHHOH npaMoil
nuaun CM ¢ rpusoii, eciu B3ATH Cm=(.

@
li4

394. Tarkum obpasom, xorg 661 P u 6bUI0 OfHO3HAYHON QYyHKUMEN cuHyca
yria @, TeM ne Meree npsamast CM, mpoBejeHHAI DO 3a/jaHHBIM yIIIoM ACM =¢
yepes Touky C, BCTPETHT KPUBYIO B ABYX TouKax M u m, ecliu ToJbKO He 6ymer
Q—=—P. CaepgoBareibho, eciu Rampmas upamas CM josima BeTpeTHThCA
¢ KpUBOH IWML B OfHOII TOYKe, TO yKaszaHHOE KoJudecTBO P HO/KHO GHITL
fedeTHOW GymEmmeil crmyca yria ¢. To e caMoe MMeeT MeCTO B TOM Ciiydae,
worpa P saABnsercs mewerTHo# ¢yHKimell kocmuyca yria ¢. Iostomy Bee xpu-
BHIE JIMHHH, KOTOPHE HEePeCeKaloTesA B eJIMHCTBEHHON TOYKe RUKMON mpaMoit,
nposegenHoil u3 C, cogep:Katcsa B ypasHernu z=P, ecnu, womeuno, P Gyjer
HeUeTHON Qynkmmeil cuHyca min je Kocumyca yraa ACM =g [*%].

395. Urag, mnockonbky =xpupee (puc. 81), KOTOpI;Ie [epeceKraroTcea
OPAMEMHY, IPOBeNeHHEIMA W3 Touku C, TOJIHKO B ORHOI Touke, CofeprkaTcs
B ypaBHeHMH 2zZ=P, rge P amisercA HedeTHOH ¢YHKIOMeil cumyca w KO-
cHAyCa yria §, TO €CTh TAKOro poa QYHKHHUeH, KOTopas NpHHAMAaeT OTPHIA-
Te/bHOe 3HAYCHNE, eClIU B3AThH OTPUNATEILHEIMY CHHYC W KOCHHYC yria ¢, TO
IJIS BTOro pojia KPHBHIX JHMHMN Nerko HaHTH ypaBHEHUE B IPAMOYTOJLHHX
KooppuHaTaX. A mMeHHO, ecin u3 Touku M omycrurs Ha och CA mepueHmguKy-
aap MP un npuuars CP =z, PM =y, 10 monyuntcsa zi: sin ¢ u 3:— =cos @,

Iy o z
0TKyga, ecin P Oypger HeueTHOl QyHKIme# BeJlnduwH — U % , IollydaeM, YTO

Bce TaKue KpuBLle OYHyT cojepskaTbcsa B ypaBHeHWH z=P. CnegosaTelbHo,
€clIM Ha9aTh C NPOCTeHIIMX ypaBHeHHH, TO O6ymeM nMeThb

ar By |, vz, 0z

a eciiM MBl uepelieM K 6ollee BBICOKHM CTemeHaM, To 6ymer

2

o L + M b

L

1

+u 1. 1.

396. Ecaum aro ypaBHeHNe Da3felMTb HA 2, TO IOBCIOY OKAKYTCHA JIAIE

YOeTHEE CTerneHd 2z M, C€Talo OHTh, BBUAY TOro, 9TO z=]/x2+y2 , ecau
UCKAUATL Z, TO B yPABHEHHH He OCTAHeTCH HHKAKOH MpPpPamuoHAaJIHHOCTH
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A TOJy4YuTCA DAlMoHANILHOe ypaBHeHme Mexay z u y. CiemoBaTedbHo, 310
ypaBHeHHE OyleT TAKOBO, YTO eAMHNIA MIA MOCTOSHHOE KONMYECTBO ¢ OymeT
paBHATBECA QyHKOAM 1-TO H3MepeHHss oT z ® Y. Ecim P Oymer Ttakoro

pona dyuxumeir, To Syner ¢= P mn, 3Hauwur, HO —115 Oyner Qyurnmeit

TP
OepBOr0 M3MEpEeHus KOJAYECTB Z I Y. OTCIOlIa ciieyyer, 4To €CJjH KaKYIo-
An0yap QYHKIWIO 0T £ ¥ ¥ IepBOr0 N3MEePeHHs NPHUPARHATL IOCTOIHHOMY
KOJMYeCTBY, TO IONYYATCA ypPaBHEHHE JJA KPABOH JIMHUA, KOTOPYIO HpsAMELe,

mpoBeieHHEIe depe3 TOUKy C, MepeceKaioT Kamkgas B OJHOH TOUKe.

397. Hycrs P 6Gyger ¢ynrmnueil n-ro msMepennsa z m y 1 () QyHKmmei
n-1 usMepeHms; Torpa —- Oynmer ¢yHKIMeNd mepBOro MSMepeHHA H, SHAYMT,
BCe KPHBHeE, KOTODH e MEL 3]{eCh paccMaTpmBaeM, OyIyT Cojlep/HaThCcA B ypaBHe-
HIA —QP—=c nnn  =cP. CnegoBarensHo, eciim n ofo3HAYAET KAKOB-HUOYIb
91ca0, TO OOMUM ypaBHeHHEM [AJA 3TAX KPHBHX Oymer
azr™! -+ By 4 Wc”““ly-2 402" 2yt - ex™ Pyt m 1. o=

=c (Az" 4 Ba" 'y + Ca™ %2 L D™ 33+, . 1.).
[TosToMy NHHAK OTAEIBHHEIX MOPATKOB, KOTODHIe HEPECEKATCH Kaykmoi mps-

Moit, npoBeneHHOU U3 ToyKu C B Of{HOI JMIIb TOYKE, CONEPHKATCA B CIEyIOMNX
YPaBHEHHAX:

I
ar+4PBy=c
II
az? -+ Py 4 yy? = ¢ (Az + By)
111
az® + Pty + yay® + 8y’ = ¢ (42° + Bay + Cy?)
v
axt 4 Py + ya2y? + dxy® + eyt = ¢ (Az® + Ba?y 4 Cry*+ Dy?)
7 T. ;.

398. Takam o0pasoM, NOCTABJICHIOMY VCTOBMIO YHOBIETBODSET, BOe
mepBHIX, IpsMasi JUHHS, KOTOPYIO, 0UeBHAHO, KaiKiad Apyras IpsMasi, mpo-
BeJIeHHAs U3 JAHHOM TOYKH, MOKeT mepeceKaTh JIWMb B OfHOH Touke. Bropoe
ypaBHEHHE ABJIsAeTCA OOMMM ypaBHEHMWEM JJis KOHAYECKMX CeUeHUil, eciu
TOJIbKO KOHHYECKOe cedeHme IMPOXOAAT deped TouKy (; TaK KaK 3To nepece-
4yeHNe [KOHWYECKOTO cedeHHA C PACCMATPHBAEMBIMA NPAMHMEH B Touke C ]
ABIgeTcs OOIMEM 1JiA BCeX NPsAMBIX, OIPOXOAAMMUX gepes Touky C, To ero me
OPUHAMAIT B PacdeT; MOCKOJIBKY ke KOHHYECKHE CedeHMd MOTyT OHITH mepe-
cedeHH A1060H MPAMOH TONBKO B ABYX TOYKAX, TO BCAKAA IpPsIMas, IpOBEHEeH-
Has 4epes NPOM3BONIBHO M3OPAaRHYI0 HAa KpwBoil Toury C, gaer JHUMb OJHO
mepecevenue. Ho KpHBHE clefylomAX NOPANKOB BCe IPOXOIAT Yepes Ty ke
rouxy C, u 9T0 Depecedenune, obmmee AJia BCeX IPAMEIX, IPOBEJECHHHX dYepes
trouky C, paBHnM ofpa3oM He mpHHMMaerca B pacder. Iloatomy us Goxee
BLICOKHX HOPAJKOE JIMHMI B UPHBENEHHHIX BLIIEe yPABHEHHIX COJleP/RATCHA
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INMb Te IWHKHHA, KOTOPHE MEPECeRAITCA B OMHONW IHIIb TOYKe OPSMEIMH, IpO-
BeflenamMu depes Toury C. CleoBaTelbHO, STHM IXyTeM MEI IOJHOCTBIO yuTeM
BCe airefpamvecKye KpHUBble, KOTOPHE IePECeKAoTCHI IPAMEIMH, IPOBEXEH-
HEIME depes TouKy C, IHIb B OfHOU TOUKe.

399. llepeiimem Tenepb K HCCIETOBAHMIO TeX KPHBHX, KOTOPHE KAaKAOH
pAMOM, HmpoBefeHHOIT depes Toury C, mepecekawrcs auG0 B ABYX TOYKAaX,
an6o HU B OHOU, TaK YTO KOPHU yPABHEHUS, ONPEAe]IOmEero ABoiiHoe Hepe-
ceyenne, cTaHoBATCa MHAMEIME. Urak, mocroasry npm mdobom yrie ACM =g
npaMaa CM =z [OJKHA MMETh B BHAYEHMT, TO OHA OIPEeJeNUTCH ¢ IOMOIMIBIO
kBagpaTHoro ypasHeHus. Cralo OwTH, HycThb

22— Pz 1-Q=0,

rie P u Q asmsaorca GyHRIUAMYU yria ¢ WM ero cumyca anbo kocuuyca. Ho
Tak Kaxk npsamas CM poixHa Iepecedb KPHBYIO JHHHUIO JWUITL B ABYX TOYKAX:
M u N, To me Tonbko P n Q) poisRHEL GHTH ONHOBHAYHEIMA QYHKIUAME yria ¢,
HO €CJM yBEeIWYUTH yrod ¢ HA ABA NPAMHEX yIia, TO He JIOJKHO IOJYYATHCA
HHKAKUX HOBHIX HepeceweHuil, M mexo Oymger Tak o6crosrs, ecam P Oyuer
HeueTHOW (yHKImeH cHHyca W KOCHHyca yria ¢, To €CTh Oyjer HpHHEMATh
oTpurateInbHOe 3HAYeHHe, KOIJa CHHYC M KOCHHYC IPHHMMAIOTCA OTPUIA-
TeNBHLIMU 1); HO B aTOM ciay4ae Q JoixHO OBITH YeTHON (yHKImell Toro e
CHHyCa M KOCHHYyCA.

400. Ecan e HOJOMKUTH OPAMOYroibEbie KoopaaHati CP =% u PM =y,
10 Gymer

Y _sin B = —cosq;
P % r ©s
cmemoBaTeNbHO, P Qymer HeueTHo#l (yHKOHUeR -:— " % , & @ byner

- o z
gerHOW (QyHKImEHl TeX iKe KOJMYeCTB —~ n % Otcioma  cuemyer,

qTo % Oygmer panMoHAaiIbHOW (QyHKIMed x m Yy W K TOMy e

oguoposHoil ¢yHKIMeir 1-ro u3IMepeHnA. AHAJIOrHYHO % Oyner panmo-
HaspHoll (yHKIEeR z ¥ y W ogHOpOAHOH ¢yHKmMe#d 2-ro msmeperus. Cremosa-
teapHo, ecan L Gyper ogHoponmoil QyHKnueld n --- 2 waMepennit, M — onHopox-
uoit pyrrmueit n+ 1 usmepenni n N — kakoii-HuGyns ofHOPOAHON (yHKINE N
. M
usMepennit oT ¥ U y, 10 Apobr -~ AacT mopxopAmyno Qymkmmo nA J;-
Q

" —"—Z— —HOAXOAmY0 (YHKINIO s - Ilosromy, Tak ®ak 22— Pz+ Q@ =0,

T0 Oyner 1—%—1—%:0, B peaynbTarte 4ero o0mmuM ypaBHEHWEeM A KpH-
BHIX, KOTOPHIE ITEPECEKAIOTCA B IBYX TOUKAX HNPAMHIMHA, IPOBENEHHLIME depes
toury C, Oymer

1———]‘1{—4—%:0 mmm  L—M | N=0,
rue

Mz _Nz“’__N(:cz—}—yz) .
P= m Q= ="7

1) Caexyer goGaBuTh ciydail ucaesaioiero P, Taxk kak Jijiep IPHAaeT z M OTPHLATENb-
gee 3Havenma. [A. IT.]

14 J1. o#mep, . II
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K ToMy ke P1) Gymer mppanmoHasibHOH ¢QyHKIuEH & W Y BBAAY TOro, 4TO
z=]/x2—|—y2, a () ABasgercs pPalWOHAJIBHON QYHKIMEH HYIEBOTO H3MEDEHUS.

401. Temeps OGymer merko us JuHAE J0GOTO MOPAAKA BHIEINTH Te,
KOTOpHIE IepeceKaloTcs B JBYX TOYKAX WJIN FUTJle He IePEeCeKannTCd Hps-
MBIMH, IH]OBeJeHHHMH uYepes 3ajamHylo Touky C. Hanpmmep, pna nmpmit
BTOPOTO IOPAJKA cjelyer NojoxkuTh n=0; Torfa mosyynTcs O0mEe ypas-
HeHWe KOHHYeCKHX CevueHu

ar?+ PBry +yy?—O0x —ey - =0.

CaemosarenpHo, eciu B3ATH rfe-HEOYN®L Touky (', TO BCAKAS UpAMAast, IPO-
BeJeHHAS dYepe3 3Ty TOYKy, mmb0 IlepecedeTr KOHWYECKOE CEYeHHE B [IBYX
TOYKAX, /MO0 HATjEe ero He mepecedeT. TeM He MeHee MOMKET CIYUATHLCH,
4T0 Karasg-umbynb mpAMas JNHAA IepecedeT KPHBYIO JAIME B OXHOM TOUKe.
Ho Tak ®ak cpenm (ecumciieHHOTO MHOMKeCTBA LIPAMEIX, IPOBEIEHHHIX Uepes
touky C, 9T0 MOMKeT CIyUuThCA JHMIIh Yy ONHOH WJM [BYX JIMHAR, TO yKa-
3aHHOe BHIIIe HCKIOYEHHE . He HMeeT HMKAKOTO 3HAYEHWS. JTOT MAaPAaToKC
MOJKHO jfayke oOBACHUTH TaKHM 00pasoM, Y10 NPyroe HepecedeHwe yXOauT
Ha OecromeuHocTh. llosroMy MOJKHO CuUMTAThH, 9TO YKA3aHHOE BHIIIE HCHJIO-
JeHNe HUCKOJBKO He BINAEeT HA OOMIHOCTH HAINEI0 YTBED;KICHUS.

402. Ho mmst Toro, 4uro0s! BHABATH, B KAKAX CJIydYasdX MOAeT MMEThb
MecTo mOj00HOe MCKIIOYEHWe, ME CBEJeM ypaBHeHHe MeKJy £ M y K ypaB-
Hennio mexny z u yraom ACM = ¢. Hamie ypaBrenne, MOCKOJIBKY y = zsin ¢
W &= zCOS(p, Hmepeiifier B ciejyoimee:

22 (o (cos @)% -+ B sin ¢ coslp -y (sin @)2) — z (8'cos ¢ + €lsin @) +- £ = 0.

Orcoopa BUgHO, uTO ecln KospdumueHT z? Gyner paren Hyxw, To GygeT UMeTh
MecTo JIMIOb OJHO DepecededHe; clefnoBaTellbHo, MoclefHee GyneT B TOM Ciy-

yae, Korma

at+Pfitge+vyigie=0.

Nrax, ecn 310 ypaBHeHHe HMeeT [BA MNeHCTBUTEJILHHIX KODHA, TO B [ABYX
eryd4agx OpaMas, [OpoBefeHHas duePes Touky C, Hepece¥eT KpPHUBYIO
B ofHoll Jmmb Touke. Ho Tak Kak KODHH TOTr0 K€ YpABHEHHS OUpPeNeiIioT
ACHMIITOTH KPWBO, TO ACHO, 9T0 Tumep6oibl HepeceKaloTes MPAMBIMA, IIapail-
JeJIbHEIMU OTHOM U3 ACHMIITOT, JHIOb B OFHON TOUKe, a TAKOro poja IpPAMHX,
IpPOXOLAmHAX yepesd TouKy C, MMeeM JHIDGL fABe. B mapaGoie 3T0 MCKIIOYeHHme
faeT JWNIb OfHA HpsaMast, napalnenbHas ocu. Ho ecnu kommueckoe ceuenue
npejcrapisier €000 BIUIMIC, TO THe 6 MBI HH B3AMH ToYRy C, BeAKas Ipo-
BefleHHAsI Yepe3 Hee HpsAMasa Imbo HHIIE He IepecedeT LIUICA, AAGO Iepe-

ceyer ero B MBYX TouKax?).

403. Jluanm TpeTbero mopsgKa, o0dafaomyie YKasaHHBIM BHIIE CBOIi-
CTBOM, €CJIH IONOKHTEH n =1, cofepaTcA B CIEAYOmEM ypaBHeHWH:
az® 4 P2y -+ yry? 4- 0y + ex? + Lay —my? + 0z + vy = 0.
ITocnennee comep:kur B ceGe BCe JMHWN TPEThero HMOPAKa, KOTODPHEE, CTANO
GHTH, BCe OTHOCATCA CIOfla, ecIm Toaky C Oparh Ha caMoit Kpuroil. Benn ecan

1) 3a mcraogcHueM ciydada P=M=0. Cm. § 410. [4. II.]
%) B caydae sanmica ypaBHeHHe AMEET ABA KOPHA, KOTOPHE OJHAKO MOTYT GHTE pas-

usl Mempay coboio. [A. [1.] .
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monoxuTh =0, To U y moixyuaer ¥Mcdesaollee 3HAYEHWE. PaBHEIM 0GpaszoM,
YV KDPHBEIX YeTBEPTOro HOPAAHA, Y O0BIETBOPHIOMAX PaccMaTPHBAEMOMY yCilo-
BHIO, He TOJBKO TOuKa C foiiKHa OHTH Ha KpPUBOH, HO OHA [OJKHA OHTDL
U ABOHHOH TOYKOH 3TOH JWAmM; TakmM o6pasoM, BCAKAA JUHNA UYETBEPTOIO
mopApka, obiapaiomas pBOHHOM TouKoll, ymoBierBopur TpeGyeMoMmy ycio-
BHIO, €CIN TOABKO TOUKyY C moMecTuTh B ABoiiHOil Touke. Ho eciu, cBepx Toro,
C Oypmer TpoOiHOU TOUKOH KPUMBOH, TO B 3TOM CIydYae BCAKAS HpoBElIeHHAS
depe3 Hee IpAMas repecedeT KPUBYIO B O[HOI JUIOb TOYKe, W, CTAJIO GHTH,
3T0 OyMeT OTHOCHTBCA K TOMY CIy4aio, KOTODHIl MEI PacCMATPWBAJNH HEPBHIM.
PasubiM 06pasoM JUHHH HATOr0 IOPAJKA YOBJIETBOPAT paccMaTPUBAEMOMY
yciaosuio, eciun 1o4ka C Gymer momeriena B TpoiiHO#l MX TOUKe, H Tak palee.
Ho Bcerga Hago mMeTh B BUALY, YTO eClIM IpAMasd, IPOBeNeHHAaA Yepes Toury C,
OKaJKeTCd MapallilelbHoHl KaKoM-HMOYNb OpPAMOJIHHEHHOH ACHMITOTE WK OCH
napabodn9ecKoil aCHMITOTHI, TG B 3THX CIYy4YasX BCErJa HMMEeT MecTo OFHO
IVmb TepecedeHNe, NPYyroe ke HepeceeHVe YXOOHUT B OeCKOHEYHOCTh.

404. CrasapHoe BHINe HAXOOUTCA B HOPEKPAacHOM COTJIACUU ¢ YPHPOLOi
IVHAT KayKIOT0 OTHeABHOTO HopAAKa. [leficTBuTeInHO, TAK KAK JINHUA KaXKI0r0
MOpsSAKA MOJKeT ObITh IepecedeHa OPAMOH B CTOABKEX TOYKAX, CKOJBKO MOKA-
3aTelb HOPAAKA cofep:kuT B cebe enmuun (m pelicTBUTeNbHO GHIBaeT mepece-
YeHA B CTOJNBKHX TOYKAX, €CHH TOJIBKO HEKOTOphie Iepeced4eHud He OKa3hIBa-
I0TCsI MHHMBIMA HWIH K€ YRAJIATCA HAa 06CKOHEUHOCTH) W TaK KAK B JAHHOM
cllydae MH OJUHAKOBO IPHHAMAaeM B pacdeT BCe IepecedeHns, GynyT JAH oHH
HeliCTBATEILHEIMA IIN K6 6yAYT NPONCXOANTh GeCKOHETHO NaleKo, uin 6yayT
MHUMEIMH, U UCHKIYaeM JWIIL Te, KOTOPHIe IPOMCXONAT B caMoi Toure C,
TO SICHO, WI0 KOTja JIWHHUIO N-TO NOPSAKA IEepeceKaeT B N TOUKAX KaKasg-Hi-
Oynb mpsamasi, 10 Touka C HoJKHA GHITH IIOMEIIEHA B TOUKE CTONEL O0JbIMoMH
KPaTHOCTH, CKOJIBKO 9HCIO0 7—2 COTep:KUT B cele eMUHUI, Kabbl MOIYIHIOCH
IBOWHOE IlepeceveHue.

405. Ilocne Toro, uro orMedeHo BhIIe, Jerko Gymer an6o paspemurh

Te 3a7a4M, KOTOpPEE 0OLIYHO CTABATCA B CBA3M C 3aBUCUMOCTBIO MKy KaKAMHU-
HROyne AByMdA sHauenusMu CM n CN wxonmuecrsa z, nubo MOKA3aTh HX HecCo-
ob6pasuocth. JeiictBuTennsHo, Tak Kak nBa sHaweHus CM u CN wonmuecTBa
Z ABIAKTICA KOpHAME ypasHenusa z2—Pz4-Q=0, 10 nx cymma Gymer =P
T COCTABJEHHHHN U3 HUX npaMoyroiasauk CM -CN Gymer = Q. CaemoateasHo,
BO-HIEPBHIX, €M HCKATh TAKOTO POiA KPHBHE, YTOOH Y HUX IOBCIONY CyMMa
CM--CN 6pu1a mocTosHHOM, T0 GyHENUA P goisxHa 6HTH MOCTOSHHEIM KOJH-
agecteoM. Ho Tak Kak, mo cyTH BOmpoca, Kamias HpAMas, IPOBEJeHEHASA Ycpes
C, molrxHa Iepeceyp KPHBYIO JHINL B [BYX TOYKaX, TO Heo6XoamMo, 9TOGH
6sro [§ 400]

p= Mz M V 22 y?

) L L ’

a 3TO KOJMYECTBO, B COCTaBe KOTOPOTO MMEETCs HPPalHOHATbHOCTH, HIKOTTA
He MokeT OHTH mocrosHHEM '). Cramo OHITB, He CymMECTBYeT TaKoil KpHBOIi,
Koropass coGCTBEHHO YHOBJIeTBOpPsANA OB IOCTABICHHOMY TPeGOBAHMIO.

406. Ho ecauw oTkasarhCA OT yCJOBHs, YTO y Kakmoil IpsAMOMH, mpoBe-
meRHoll uepes (, mMeeTcs JNIIb [Ba MEPECeYeHHs C KPHBO, U HCKATBH

1) Ecam Toapko mocrosnpoe ae 6yger =0. B atoM caywae oxamerca M=0, m Torga
monydaloTcs KPHBHe, 061ajalomue eATpoM, Hanpamep xpyr. Cp. § 414. [4. 1.}

14*
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TAKOTO POJla KPHBHE JMHAW, y KOTODHIX, IIPAB/Ja, UMEeTcs GOJbIle gyeM JBa
mepecevdeHnsA, HO B 4mcje Iocjiefux umeorcs xsa — M u IV —raxoro popa,
aro CM + CN sBaseTcs HOCTOAHHEIM KOJNTECTBOM, TO TAKAX KPUBHIX MOKHO
ykasaTh OecunmciieHHOE MHOMKECTBO, €CJH IOJOMKHATEH, uT0 P=yrasamnomy
noctoaaHOMy KosmmuecTBy CM 4 CN=a. HGo 6yner z2—az+Q =0, rne Q
Nz?

ofosHayacT QYHKOMIO —7—; a TAK KAK B 9T0 yPAaBHEeHHe BCe €Mmle BXOJHT
HpPpamIoOHaIbHOCTE, TO II0 YCTPAHEHHH HocienHeil mMOIyYmTCs

a’2?=(224+-Q)F um a?=z? (1 + %)2
1381 _ \
a*l? = (x4 y?) (L2 + 2LN + N?);

B mocjemueM Beipaxenuu L Oyaer omHOpomHOH (yHRumeidl n -2 H3MepeHHmI,
a N OGyper omHoponmo#t dyurumeii n wmsmepenuii ot z u y. Cramo OGuire,
OPOCTCUMY0 KPUBYO, PEHIAINYI0 3a7aYy B YKABAHHOM BHIIE CMBICIE, MEL
MOJIy4nM, €CJ’ IOIOKAM

L=z*+y> m N= b
¥ Torga Gymer

a? (2® +y2) = (22 + y2 + b2
9T0 ABJIACTCA YPABHEHHWEM [JA COCTABHOM JIMHAM YeTBEPTOr0 HOPARKA, mbo
OHO COMEpIKUT ABa KpPyra, MMenmm|x ofmmi Hexntp B touke C. A mambouee

OpOCTHIMA HENPEPLIBHBIMU JIMHUAMU, YAOBJICTBOPAINUMHI IIOCTABJIEHHOMY
Tpe6OBaHI/IIO, ORANYTCA JUHUM HIECTOr0 mOPANKA, €CJaN HOJIOKUTH

L=ar*4-Bzy-+yvy2 n N= {8,
OTKy/la JJIS STHX KPUBBIX HOJydYaeTCs ypaBHEHUE
a2 (az? -+ By +vy)? = (22 + ¥?) (az? -+ Pay -+ vy £ b2,
Ilyers a=1, =0 m y=0; Torga Gynmer
2 5 a2z4
YrE= oy
" MIm

_x V a%z®—x F 2b%% bt
y= x2 4 b2 .

407. Ho ecau orOGpocuTh pelieHHs, OPH KOTOPHIX OPEAIOJATaeTcs, YTO
upaMsie, OpoBejeHHEe ueped C, IepeceKaloT KPHBYH Gojiee dYeM B ABYX
TOYKAX, & BTOr0 ycioBuA 1pefyeT, IO-BAANMOMY, XapakTep BOIPOCA, TO
yike Heap3A OyleT yTBep:KIaTh, 4UTO CYMIECTBYIOT KaKHe-HAOYNb KPHABEHIG
JAHWH, KOTOPHE YAOBIAETBOPAIM OB YHKa3aHHOMY BHmIe TpeGOBAHUIO, H,
3HAYNUT, He CYMECTBYeT KaKod OH To HH OBLJIIO HEOPEPHBHON JAHAH, KOTO-
pas Hepecekasach Obl HpPAMEIMM, IPOBEJEHHHME 4dYepe3 Touky C, B OBYX
roukax M u N rtaxam obpasoM, 9100 cymMma CM -}- CN 6Ha DOCTOAHHOM.
Ho ecam 651 moTpe6oBaioch, 4YTOOBI 3TH NepecedeHHs o0ajaau TeM CBOM-
crBoM, uto mpaMoyroiabauk CM-CN 6yReT DOCTOAHHBIM, —a B KPyre 3T0
CBOMCTBO N0 TAKOH CTeMeHM OCYIECTBUMO, YTO OHO BHIIIOJHAETCH, rfie Ok
MH HE B3AAM TOoury C, — TO MOKHO HaiiTn 0eCUuCciIeHHOe MHOKECTBO APYTHX
KPUBLIX JIUHUI, KOTOpHE 0071a7ai0T TakuM CBOiicTBoM. [leficTBATenBHO, AMIsH
9T0ro ) [0JIKHO OBITH MOCTOAHHEIM KOJMYECTBOM, T. €. NOJFKHO OHITH DPAaBHO
ykasagHOMy upamoyronbHuky CM-CN, woropmii mycts = a2 Taxoe momy-
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Nz2
AleHNe HE CONEPIRUT B cele NPOTWRODeYNs, TaK Kak Q:T H, CJeaoBa-

TeIbHO, ABJAETCA PALMOHANBHON (QyHKRImedr x W y.

2 Nz2 N 2 2
408. Wrtak, mycth Nz _ g2 o inz—%ﬂ; TOrfla BCE KpH-

L a?
BHlE, yNOBJIETBOPAMIE IOCTABICHHOMY YCJIOBMIO, OyayT COJEP/KATHCA
B ypaBHEHWH
N (z2 497 2 2
—T—M+N=O wm  Ma®= N (22 4 y%+ a?),
e M oGo3HagaeT KaKyio-HROYAL OMHOpOAHYI0 JyHKmmi0O n-1-1 mamepeHwmii,
a N —ogHOpOomHYH (QYHKIHNIO 7 H3MEpeHHmi oT ¥ M Yy, TaK YTO
M z2*+y*+al
N a?
6yaer ¢yHKOmeil oJHOro m3MepeHHU:s KojmuecTB z u y. CiepmopaTesbHO, 910
ypaBHeHHE CONePKHAT B cebe BCe KDHBHIE, KOTOPHE IepeceKaloTcs JHIlb
B AByX Toukax M m N upAMEIMH, IpoBeJleHHHMH depe3 C, TakuM 0Opa3oM,
arob6s npsaMoyroibuak CM-CN GHI IOBCIOAY TOCTOAHHHEIM = a’.

M . .
409. Tax kak, ciaejoBaTedabHO, — FABILAETCS  OJHOPORHO $yHKIMEH

OJHOr0 M3MEpPEeHHs KOIN4eCTB T W Y, TO MH OyjeM mMeTh Haubojee IpocTOi
. M az-}+ By
Clrydai, eciri TONOMAM - = —— ——

xz—l—y2—a(ax—|—[3y)+a2=0,

KOTOPOe BCeTHA ABIAAETCA YPAaBHCHUEM [JIA OKDY/MHOCTH, H TaK KaK OHO
ABJAeTCA OOIWIHMM ypABHCHWEM OKPYKHOCTH NIDH NIDPSAMOYTOJbHEIX KOOD/IMHA-
TaxX, TO $CHO, YTO OKPYKHOCTH YJOBJIETBOPSAET MOCTABICHHOMY YCJIOBHIO,
rpe On Mb HM B3fAaM Touky C, KaK 3To, BIpoYeM, OYEBHJHO U3 3JICMEHTap-
moit reomerpun. Takam o6pas3oM, W3 KOHHUECKNX CedYeHWH, HOMHMO OKDYX-
HOCTH, HHKAKAS HHAS KpuUBag HC YHOBJICTBOPAET 3TOMY TpeboBamuio. Ho
cpef JuHWII CIAEJYIOMHUX TOPAIKOB MOHO YKa3aTh OecuMcIeHHOC MHO-
FKCCTBO JIMHUIA, KOTOPHE YHOBIETBOPAIOT YKa3aHHOMY Tpe0OOBAHWIO, W TIPH-
TOM BCe JMHME U3 KaskgorTo UOpsKA, KOTOpHE eMy yaosierBopsior. Ta,
JIMHUA TPEThero MOpAfKa, o0Jajaoiie YKA3BAHHBIM CBOMCTBOM, COfCpIKATCA
B yDPaBICHAHU

y OTKyJa II0Jy4aeTcsl ypaBHeHUE

ox?-f-Prytyy? _ 2*+y?t-a’
a(®xtey) a?

nin
(0% + £y) (¢* -+ y) — a (az? + Py + yy?) + a* (8 4 ey) =0.

ApamorgyasiM  00pa30M MOKHO M W3 BCeX [aJIbHeHmMX HOPANKOB JIMHWHE
BHLIOJIATE T€ JIMHWA, KOTOPELE YIOBJIETBOPAIOT YKA3AHHOMY BEIIIE TPeGOBAHMIO.

410. TlycTsb Temeph mocTaBIeIl CreqYIONAI BOOPOC: cpeqd BCCX RPUBHX,
KOTOpBIE NEPCCERATCA B JIBYX TOUKAX IPAMBIMII, IPOXOAAMIMMI HUcpes
roury C, ompecauTh Te, v KOTOPHX cymma ksajgpatos CM?+4 CN? apisercs
[OCTOAHHHM KojmuecTBoM, cxaycem, = 2a21), Ho tax wkaxk CM - CN=P

1) B neppom usganum a2, [A. HII.]
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1 CM-CN ={(, ro 6yner CM?+ CN? = P? —2Q; cnenoBareabHo, TOJKHO GHITH

2__ 2
P?—20=2a? nnu Q:P—22L
2 2
Crano O6wTb, B CAIY TOTO, 4TO P:MTZ 4 Q=1-sz—, 6ynmer 2%/}:_11%:2_2&2

M2 a2l
H, CJefloBATENBHO, [V =7 ——, & 9I0 ypaBHEHHe HE CO3/aeT HUKAKIX
BaTPyAHeHHH, TaK Kak L Asaserca dymrmmeir n -+ 2 usmepenmii, M — Pynk-
npeit n+ 1 wsMmeperuit u N — Qynunmeit n msmepennit or z m y. Caeno-
BATENbHO, ecid B3ATh NiasA L m M raxoro popma $yHKOouHM, TO NOIYyUATCS
M2 a?l
N=ap—=

OTKyla JJIA KpPHBHIX, HBJIAOIMUXCA HCKOMBIMH, INOJNYYaerTcs Cclefylomee
obmee ypaBHEHHE:
M?* oL
L—M+5p——=0

niam

2L2 (224 y?) — 2LM (22 + y?) -+ M*(2% 4 y?) — 2a%L2 =0,

10 ypasmenme, korga M =0, naer OKpYKHOCTH, MEHTpP KOTOPOil HAXONATCSA
B C m Koropas, KaK 3TO caMo Imo cebe OYEBHIHO, Y/OBJIETBOPAET IOCTAB-
sleHHOMY TpebOoBaHMIO.

411. Tlomoum n+4 1=0, Tak urto M— nOCTOAHHOE KOIWYECTBO =— 2b
u L = ar 4 Py; Torga momyumTes NMHUA 4eTBEPTOTO HOPAAKA, Copep:KAMAACH
B ClefyOmeM ypaBHEHHM:

(az+ By)* (2° + y* — a®) — 2b (ax + By) (2% + y*) + 26% (22 +- y?) = 0.

Hpyroe ypasHedme YeTBEPTOTO HOPSNKA IOJYUATCH, €CIH IIOJIOMHTh
L=z*4+y* nu M=2(zx+fy)a,
b0 TOrjga ypaBHeHHe mocle HeseHma Ha 2x2 4 2y* macr
(22 + y?)? — 20 (az 4 By) (2% + 9?) + 20* (0 + By)* —a? (* + y7) = 0.

Ecan sxe He ypacrcA pasfleMTh 3T0 ypaBHenme Ha x2-y2, TO HalijgeHHOe
ypasrenne (ecnm moctasuTs 2M BMecTo M), KoTOpoe HMeeT BHJ

L2 (2% + y?) — 2LM (2% + y?) 4- 2M2 (2 4 y?) — a2L% =0,

Oymer Bcerga ypaBHeHHeM Nopsaka 2n -+ 6, W 3Haumr, mpH Jdi0GOM YeTHOM
mopsAfKe MOAYYATCS ypaBHEHHe JJif KPHBOH, KoTopas ymoBieTBOPAET HOCTaB-
nenHoMy ycioBmio. Ceepx Toro, ecim L Oyper neiuTscH HA %2+ y2, To eCTh
ecau Oymer L = (x4 y?) N, roe IV oGo3Hayaer KaKyo-HHOYAL ONHOPOLHYIO
QyHKIHIO £ W Yy n W3MepeHMi, To HONyYHTCsA apyroe obmee ypaBHeHUe,
a UMEHHO:

N2 (22 + y2)2 — 2MN (22 + y*)4-2M2 — a®N? (22} »?) =0,
Kotopoe Gyfer mopsaaka 2n--4, TAaR YTO JUIA KAKAOTO YETHOrO IOPARKA

moJiyyaerTcs [Ba YpaBHEHWA A KPHUBHX JHHWHA, obmamaromux TpebyeMHM
ceoiicteoM. Tak, u3 mecToro mOpARKA 3TOMYy YJAOBJIETBODAT KpPHBEHe,
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colepsKamuecs B OByX CJEIYIOMAX ypaBHEHUIX:
(@2 4 Bry + yy*)? (22 + ¥ — a?) — 2a (8 + ey) (2*+¥?) [aa® + Pay + vy —
—a(0r+ey)]=07)
nl)
(0x+ey)? (2* +3?) (2 + y* —a?) =
= 2a (ax® -+ Py 4 vy?) (0z 4 ey) (22 + ) — a (ax® 4 Py® -+ v¥°)-

Ho Am B KakoM neueTHOM NOpAAKe JWHAH He CymecTByeT TAKOH IIWHAM,
-KOTOpad paspemajsia OB 3TOT BOMPOC.

412. Ecam sxe TpebyeTcst HANTH He TAKOro POAA KpHBEE, Y KOTOPHX
cymma ksappatoB CM24 CN? ABisercs NOCTOAHHOU, a TaKme KpPHBHE,
y KOTOPHIX

CM24CM.CN + CN?
nmm, Gosiee oOmEM o6pasoM,

CM?4n.CM-CN +CN?

SIBJIIeTCA TMOCTOSHHHM KOJTHYeCTBOM, TO 3TA 3a/laua MoskeT OBITH paspelleHa
aHaJIOTHYHEIM IyteM. [leficTBHTENBHO, TAK KaK

CM24-nCM-CN +CN?*= P2+ (n—2)Q,

a2_P2
n—2

nosouM P2+ (n— 2) @ =a?; rorpa Oygmer Q= , & 3T0 ypaBHeHHe

He co3flaeT HOUKaKux sarpypuemmit. Tax kax

Mz Nz2
P=7 un 0=

L b

To Gymer

M?z? (n—2) Nz22 a2
L2 L

H, CJIeloBATENHHO,
a?l M2

N = n—222  (n—2)L °

Iloaromy, Tak Kak ypaBHeHHeM i Kpusoil ssaserca L — M+ N =0,
To mpu toMm ycmoeuu, uroe CM24+nCM-CN -+ CN? ponauo GHIThH IOCTOAH-
HOII BeJIMYHMHH = a?, OymeM HMeTb CJeAyIoliee ypaBHEHHE:

(n—2) L222 — (n — 2) LMz® 4 a2L% — M?22 = (),
W e, B CAAY Toro, 4ro 2z2=z%--y%, Gyner '
a?L2 4 (2 4y [(n— 2) LA — (n— 2) LM — M?] =0,
rfe L saBnaerca ¢ynxkmuein m-- 2 uaMmepenuit, a M — Qpyunrueit m 1
u3MepeHni rojm4ecTB z U y. Ilycre N aABunserca KakoH-HEGYNS OJHOPONHOM

byuknueir m uamepenuit u wonoxuM L = (z*+ y?) N; Torma moayuntcs Apy-
roe ofimiee ypasHEHHC, & MMEHHO:

a2 (22 + ) N2+ (n—2) (2 + y?) N2—(n— 2) (&% + y?) MN — M2 =0.

1) Ecan monomuts N =axr?--Pzy-+yy2 u M =a (dz+ey) (z2-+y?). (4. 1.]
2) Ecan momommrs N=0z+ey u M =a (az?+Pxy+vy?). [A. I1.]



216 TJIABA XVII

413. Ecuu nosmoxurk n =2, Tak 910 6ymer (CM 4 CN)2=a?, To nosy-

YATCH
mbo a%L? = (22 + y?) M?, qubo M?=a®(x2-+ y?) N2.

Ho ofa stu ypaBmemmsa, Gyayunm OJHODOAHBIMH, COfep:aT B cebe MBa WM
Gompmee uncao ypasmenuit puga ay = Pfr. CregoBaTenbHO, HACTOAIMI BOPOC
Henlb3d Oymer paspemuTh MHAYe, KAK ¢ IHOMOMIBI0 ABYX AJIH OOJIBIICTO YHCIIA
IpAMBIX, KOTOpHe Hajo OyjeT mpoecTH depe3 Touky €. Ho Tak Kax atmm
myTeM 3amada He Oypmer paspelllena B TOM CMEICJIe, KakK OHAa IOCTaBJieHa,
TO ACHO, 9TO 3Ta 3a7a9a, KAK MHE 3T0 Y/K¢ OTMETHIIA paHbIIC, He HoMycKaeT
HUKAKOTo pemenus, nbo Tpebosasocs, urobe CM + CN Griiio paBHO MOCTO-

SAHHOMY KOJHYECTBY @. A ecim HPUHATH n= — 2, TAK YT0 KBajApaT PasHOCTH
(CN—CM)? u, cramo 6nits, cama pasHocTh MN [NOWKHH OHTH IIOCTOSH-

HEMH, TO MOJAYYaTCA CJefyomue IBa yPABHCHUA:
QL = (22 +y?) (21— M

a2 +yYyN2=[2(x2+ 3y N — M2

Ilpocreitmee pemenne MOJYUUTCH 3/1€CH, €Can HodoUTh V=1 1 M = 2bx;
meficTBUTeRHO, TOTAA OyncT

02 (a4 ) = & (a2 + 42 — bae,
MM, €CJIM IOJIOMKATL a2 = 8¢2, TO Moay¥nTCA
(22 + 9% = 2(c?+ bx) (2% -+ y?) — b2
CaemosaTenplio,
22t yt=ct+bx )+ 2ba,
a TakKe

y=1 ¢+ bota® +c)/ e+ 2ba.

414. CymecrsycT, caeqoBaTCabHO, 0CCKOHCYII0 MITOTO0 KPHBHIX, KOTODHIE
HepPeCcEeRATCH HPAMBIME, IPOBEJCHHBIME depcsd T04Ry C, B JIByX TOYKAX
M n N ragum obGpaszom, uto oTpesor M/N Bcerna oKa3sIBacTCA NMOCTOAHHEBIM.
W, mpesac Bcero, KOHeWHO, fICHO, YTO YHAZAHIIOMY BHINC YCIOBHIO YIOB-
JIeTBOPAET OKPY)KHOCTH, MMeImad IeHTP B Touke C, ubo B 3TOM ciayudae
scerna orpedok MN Gymger paseH pumaMmMcTpy okpy:kuoctu. Ilocmemman momy-
yaeTcs m M3 oOmygx ypaBHenuit, ecim momossutrs M =0. 3areMm, KoHeuHo,
YKa3amHOMY BRIHIC YCJIOBHIO BCJICH 338 OKPYKHOCTBIO YIOBJIETBOPSIOT W IAHHUA
UCTBEPTOr0 HOPAMKA, COAEPIRAINUCCHA B YPABHEHWH

a? (22 4 y?) = & (22 + y° — ba)?,
a TaKkyKe B CIEAYIONEM:
a?x? = (2% 4 y?) (22 — 2b)%.
s meeq epoBannst GOPMBI 9THX JIMHMI CHeJyeT BePHYTHCS K ypaBHENHIO

mexay z uw yraom . Tak kak, cramo Omith, 22+y2=22 W x=2zcosQ
I y=2zsin @, T0, eciu IOJOKHIB a4 = 2¢, OyACM UMeThb mpeskAe BCero

222 = (22— bzcos@)? wim bcos¢ - c=z,
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0 HAXOMOEHNU KPHUBBIX IO JPYIUM CBOMCTBAM

a 3aTeMm

+ c1).

C OOMOINbI0 3THUX BLIpaH{eHI/If[ JeTKO IOJIyYaeTCsaA MOCTPOeHUEe 3TUX KpPHABBIX.

c?(cos@)?=(zcos—b)> mm z= o5

415, JleicTBATEIHHO, A5 TOTO YTOOH IIOCTPOATE KPUBYIO, COMEPIKATLYIOCS
B ypaBHeHuM z=b cos ¢ +c (puc. 83, 84, 85), cienyer yepes Touky C mposecTH
npamyio ACB, ua geit 83ats CD =b u u3 D orio-
yHTE B 06e cropoust DA =DB =c; Torga mpem- e
me Bcero TouKm A u B okamkyrcad HA HCKOMOM 3
KpuBoii. 3areM, mpoBefd KaKyo-HEGYIb UPAMYO /
NCM dgepes toury C, omycTHM Ha Hee HU3 TO9-
kn D nepnenguryiasp DL u or rtouknm L B oGe /
croponst otnoxam LM =LN =¢; rtorga Touknm M
g N 6yayt lemars Ha HCKOMOW KPHBOM W, 3Ha-
qaut, oTpesok MN Bcerga 6ymer =2c, Kak 3710
Tpebyerca B MAaHHOM BOIIPOCE.

3mech cleayeT OTMETHTH, YTO €CIM OKajKer- -
cs, aro CD =b MerbIme, 9eM ¢, To KpuBas (puc. 83)
6yzmer umernh B C compsikennywo 1oury [§ 277].

>
Y
N1

Ecnm sxe 6ymer b=c, To xpmeast (puc. 84) Puc. 83
6yner mmeth B C ocrpue, npuuem orpe3ok AC uc-
Ye3HeT.

Haxomemn, ecan b Gymer Goxbue 2) ¢, To Touka A (puec. 85) oraskercs
mesxny Toukamu C u B u wpuas auung Gyger mveTs B C y3ell, N IBOUHYIO

M
5
F
A £
(A
. y N
¢ ¥ 8
L
N D
M
4 ;
Puc. 84, Puc. 85.

TOUKy. A AMaMeTPOM 3THUX KPHBEIX JuAUH Oymer mpamas ACB, wnepuengn-
RyJsIpHasf 3Ke K moclenHedl nuann ECF Oyper=2c.

416. KpomMe npuBefeHHLIX BEHIEe CAMO3aMHIKAIOIMUXCA 3) KpHBHX, W3
JIUHUR YeTBEePTOro NoPAAKA YKA3AHHOMY yCIOBUIO YIOBIETEOPAIT IPYTHe yXO-

+c.

namne B 6eCKOHEUHOCTD JWHAN, KOTOPHE COMep:RATCA B YPABHEHUHN Z = o
cos @

B =
) B mepsoM mHajanmu z prer [A4. ]

2) B mepsoM maganmu: menwbmie (minor). [4. II.]
3) in se redeuntes.
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Hoctpoerne aTnx JuHmit monyyaercs cilefyomum obpasom. Ilposeasa (puc. 86)
uepes Touky C ocHoBHYyI0 npamyio CAB, cienyer B3aTth CD —b W 0TI0MATH
DA =DB =c; rorga rouxkun A n B 6ypyT HaXogAThCs HA KpUBOil JIHHUH. SaTeM
uepes Touky [) mposogmm mnepueHpmKyuasp EDF. Ecam mposectm Kakymo-
HEGCYAs npamyo CL, ro 6yper CL = tos g ecmm yrox DCL oGosmayuts depes .

3arem crenyer mpomoixath oTkiaguBarh LM =LN =¢ u Torna Touku M u N

B8

) N
h h
£ Y/ L F
g g

M
A4
¢
Puc. 86.

oupepeNAT MCKOMYI0 KPHBY. A M3 npHBefeHHOro BhIle MOCTPOEHUS BUJHO,
YT0 ONHMCAHHAA YKAa3aHHEIM 00pa3oM KpWBAA JIMHUS ABIAETCHA KOHIOUAOU
JipeBHAX, MMeOIel modwcom Touky C ¥ acuMmmToToit npamyio EF, ¢ koropoit
Ha GecroHewHO GOJTBIIOM PaCCTOSHAM CAMBAIOTCS UETHPe BETBH 3TOH KDPHBOIL.
Yacte ee hBh HaswBaerca enewsnell Konzoudoii, a wacth gAg — emympennel
xonxoudoili; KpoMe dTHX uacreil, 8 C Haxogurcs COIpSAKEeHHAA TOYKAa [¢8].

417. TakoBH KpHBHe JIUHAA YeTBEDPTOT0 IIOPANKA, KOTOPHE YXOBIe-
TBOPAIOT HOCTABIGHHOMY ycaoBuo. Ho MoKHO yka3aTh CKOTBKO yTOTHO KPHBEIX
Gollee BHICOKHX IOPAAKOB, KOTOPHie o6IaagaioT TeM ke cBoiictBoM. MGo ecnm P
Gynmer HeueTHOU pyHKNHEH CUEyCa M KOCHHYCA yIia @, TO ypaBHeHNe z =bP 4-c
JacT HEeIPEPHBHYI0O KPHABYIO, KOTOPYIO BCe IPsAMbIe JTUHWH, IIPOBE/leHALIe Uepes
. Toury C, 6yayT mepecexats B Byx Toukax M u N TaxuMm 06pasoM, 4TO 0Tpe-
30k MN 6ymer mocTosinHO paBeH 2¢. Bcee aTH IHHHE MOMHO OTHECTH K poxny
KOHXOHUJATBHLIX, IPUYEM BMeCTo NpAMoJdnHelHo# mupertpuckt EF Geperca

R KaKasg-HuOyAb KpuBas, COflepIRaInascsa B ypaBHEe-
HAN z=bP. Ho MuI BAJeNH Bhil€, YTO 3TO ypaB-
HeHWe COep)RAT B cefe KPHBEIE JWHUT, KOTOPHIE
nepeceKaloTcs NPAMHME JHHAAMEA, IIPOBEJCH-
HEIMH depe3 TouKy C, IWMb B OfHOH TOYKe.
ITosromy, mockonbky mWpoOMemyTOR ¢ ABIAETCH
HPON3BOIBHEIM, MOYKHO ¢ TMOMOINBIO JI060H KpH-
BO# z=bP ommcarb GecudCIEHHOE MHOMKECTBO
KDPHBHIX JHHWUH, KoTopble OyqyT o6iaamarh pac-
CMaTpUBaeMbIM CBOMCTBOM.

418. Nrar, BO3BMeM NPOU3BOJLHO KAKYIO-
auOyab kpusyio CEDLF (puc. 87), KoTopyio Rce
npsMEle JMAMH, OpoXojgiue depes Toury C,
6ygyTr nepecekaTh Ka/RIad B OQHOM NHINB TOYKE
D, L. 3arem ma Rakpoil w3 stax upamux CL,
CD, npopoKue fX HaNblie, 0TI0KAM B 06e croponst orpesku LM =LN =c.Tor-
gatoukun M n N Gynyr nemarh Ha HCKOMOH KpuBoil munnn. ClreoBaTeIbHO , MO~

Puec. 87.
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HO 6yzieT HepepHBHLIM IBIKeHHEM omucath Kpmpylo amamio AMPCQBNRC,
KOTOPYI0 Kaykjas mpsAMad, mpoBefieHHad depes C, GymeT IDepeceKaTh B JBYX
toukax M m N takmm o6pasoM, 4910 oTpe3ok MN Oymer mocTogHHO =2c.
3mechb caemgyer oTmeTutb, uto ecay Kpusas CEDF Gymer oKpy:KHOCTBHIO, IXPO-
BefeHHOi yepe3 TouKy C, To B 3TOM clIyuae BeYepUeHHAs! KpHBad AnAna OypeT
TOH JIMHWEH YeTBEPTOrO IMOPAAKA, KOTOPYI MHE BrepBile Hamun B § 414.

419. UW3nosrReHEHIM BHIIE ITYTEM ME OTBETWJIN, CIeNoBaTeIbHO, HA BOIPOC,
coriacHo XKotopoMmy TpefoBainoch maiitu kpmsole AMN, KoTOpHe NOJKHEL
mepeceKaThcs HpPsIMBIME, NDPOBeIeHHHME 4epes Touwky C, B [BYX TOUKax
M n N taxkmm o6paszom, uto6st CN—CM nam CM2—2CM -CN+-CN? 6wuro
BCerja IOCTOAHHHIM KoamdecrBoM. PaccmorpuM eme BKpartme caydail
{cM. crp. 199, puc. 81), xorma CM2+-CM . CN +CN? gomxuao OBHTE MOCTOSHHIM
ronuvecrsom. CiegosarentHo, B § 412 mamo moaomurb n=1, m TOrga momny-
YATCA ypaBHEeHHE

@2L? = (224 y?) (L2 — LM + M),

rie L sipugerca ¢ymkmmeit m -1 usmepernmit, a M — pymrknueit m msmepe-
Huil z W y, WIM Ke IOJIYUUTICHA [PYyroe ypasHeHUe:

a? ($2+y2) N2= (x2+y2)2 N2__(x2+y2) 1WN+M2,

rme M upepncrasisier coGoi0 opHOpoAuyl (YHEIMIO, y KOTOpoil m3MepeHme
z u y #a emmEuny Goxnme, YeMm y ¢yHrmumm N.

420. Ilpempae Bcero, KoHeYHo, SICHO, 4To ecau mojowuts M =0, 10 mouy-
YATCA OKPYIKHOCTH, IEHTP KOTOpoil Gymer maxomarecs B Touke C. Tak wrak
B NAHHOM CJIydae BCe NpPSAMEE, IPOBeeHHbe U3 Touku C q0 KPUBOU, PaBHE
Me3RIy €00010, TO ACHO, 4TO OHA YAOBJIETBOPACT M BCeM 3Toro poja Tpebo-
BaHEAM. A ImpocTefiiile Iocile OKPYKHOCTH KDPHBHE B PaccMATPHBACMOM
cIaywyae MOMKHO IOJYYdTh, €Cif B HepBOM ypasHeHmn moiosute M =b
n L=zx. Torga monyunrca

a?r? = (2% + y?) (2® — br + b?)
nnu

g X% (a®—b2-bx—zx?)
y = b2 —bx - z2 )

Ecan e B mpyroM ypasuenm: IHonoxuth V=1 n M = bx, to Toxe momy-
YUTCH JHHAA YCTBEPTOTO IOPHAKA

a2 (xZ + y2) — ($2 + yﬂ)Z — bz ($2 + y2) + b2$2

IR

1 1 1 1 3
2 2 __p - a2 l/-_a4 —a?br— 2 p2 2
PP =gbri5ad + 7+ g atbr— b2?,
KOTOpas B TAKOH jKe Mepe 0TBedaeT HA MOCTABIEHHH BOIIPOC, KAk W HepBasd.

421. Tlocmne paspemmeHusa NIpUBeJEHHSIX' BRIOIE BOIPOCOB . PACCMOTPHM
Golee BHICOKME CTEIEHH TeX NBYX SHAYEHHH z,- 4TO HOJYyYAOTCA U3 ypaBHe-
gua 22— Pz+ Q=0 opn
Mz _ Ngz®

I~ " 7

P=
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rae L obGosmadactr opHopogmyo QyHRuuio 7 -+ 2 usMmepennti, M — takywo ke
Pyarumw 7+ 1 naMepennii u NV — rarkyo ke QYHKIOWIO 7 WU3MepeHHH 0T 2
1 y; upn aToM r=abcnuece CP u y=opaurare PM. Taxum oGpasom, craBurcs
BOIIPOC O HAXOACHNM ABYX TAKOTO pona Nepecedermii M m NV, arobor Oniio
CM3+CN®=q®. Tar rak, coriacHo mpupoge ypasHeHus z2— Pz+(Q =0,
mel umeem CM34 CN3= P?—3PQ, 1o pomxuo 6ure P?—3PQ =a a ato
paBeHCTBO, BBHAY Toro, 4ro P? m P ABNAKTCA WPPANMOHAIBHBIMA KOJIN-
YeCcTBAMHI, He MOMKeT MMeThb MecTa. Takum ofpasoM, ¢Tporo rosops,
TMOCTABJACHHOMY BhINIEe TpcOHOBAHUIO HeIb3A yaosieTBopuTh. Ho ecnam ue mpum-
HAMAaTbh BO BHHMAaHNE YHCJIA Mepecevennii, XoTd O mMociegHnx OwLI0 OoJbime,
YeM JBa, TO TOIJA, KOHEYHO, MOJKHO GeCUMCJIEeHHHIMU UYTAMH RAHTH YEOB-
P3__g3
3P
u B3AB A P Kakyo yrofHo QyHKNHIO cHHyca W Kocuayca yraa ACM = g.

JICTBOPAIIONIAC 1IOCTABICHHOMY TpPeGOBaHUIO KpHBEE, NONoknB @ =

422. Ecmu sxe Tpelyercss HaWTH KpUBHIE JIWHNH, Y KOTOPHIX
CM*+ CN*=at,
TOT/IA HAJ0 OYAET IOJNOMKUTE
— 4P2Q + 20?2 = a¥;

a 9T ypasHeHHe, IOCKOJBKY B 1leM HET WPPAIMOHANLHOCTH, HE CONCPIKAT
B cebe mpormBopeund. Crano OHITH, MOIIKHO HOMYYHTHCS

o=ror /T ripla,

a 9Ty QYHKLMIO, HECMOTDSI HA HAJWIME B Hell 3HAKA KODHH, MOMKHO Pac-

1 1
CMaTpuBaTh KaK ONHOBHAYHYI, MO0 eciau OH ‘/7 P4+—4— a* OmJ B3AT

co 3HaroM mimocl), 1o ANA 2z Woayumiuch OH MHUMBIC 3HadeHnA. Taxkum
obpasom, Oyner

Nz? M2z2 M1z 1 4

L~ 7 5 T3

u, Tak Kar s kpueodl L — M 4+ N =0 nan

Mz? Nz2 .
2 _ —

Fr 7 =0

To Oymer
Mz2 Mzz M4z4
2= =V -y 5 at=0.

CregoBaTelIbHO, MOCJAEC YIMYTOFKEHHS nppauyIOHa.nLHocTn Oyner

4
< (L2 — LM 4 o) = M2 o +

I

(x2+y2)2 (2 (LZ_LM__i_ MZ)Z__M4) :__a4L4‘

B nocaemimem BrIpaskeriuyn cogepsRaTCA BCe KPABHE, YIOBIETBOPSIOIIE N0CTAB-
JCHAOMY BOIPOCY.

1) B mepeoM M3JaHIH cO 3HAKOM Mmnyc (negative). [4. II.]
2) B mepsoM mapgasumd -|-. [A. II.]
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423. 9t m WOfO0HEIE MM BOLIPOCH MOTYT GHITH PaspemieHH W XPYTHM
Gollee JICTKAM IyTeM, Kak 3T0 cfelaHo Bhimie B § 372. JleficTBHTeNBHO, Tak

Kak CM-CN =(, to ecam ogHo 3 Kosmuects CM u CN oBosmaunts yepes

Q Nz Nz?
z, To gpyroe Oymer =-- =45, TaK KaK Q:-L—. CaegoBaTenbHo, €CIH

NOJYKHO OBITH
CM™ 4 CN™ = gn,
TO HOIYUATCH

N7ngn anln
zn 4 Tn =a" ¥, 3HAYUT, Zn=_L"—~}—TVW’

A PTO YPABHEHHE, €CIUM n—9HCI0 YTeTHOe, SABJIAETCS yiKe pamuOHAIbLHEM
#, CIEN0BATEILHO, YHOBJIETBOPHET IOCTABJICHHOMY VCIOBUI. el jxe n—
HeUeTHOe 9HCJI0, TO JJA YHAYTORENHA HPPANUOHAILHOCTH CIEAyeT B3ATh
KBanpaTe. B pesyiasTare 5TOro KoJMd4ecTBo MEpPECeUeNntii yBEIMINBACTCS BIBOE
M, TakuM o0pasoM, IIojydaercs KpHUBasi, KOTOpas oTBedYaeT Ha BOIIPOC He
B TOM CMEBICHE, B KaKOM 3T0o HeoOxogumo. Tak, mampumep, ecim ToDKHO GHITH

CM?2+CN? = a2,
TO MOJNYIAETCH
N a2L.2
#=r =,

4T0 HAXONUTCH B COOTBETCTBHH ¢ pauee (§4101)) HalifeHHEIM BHIpaKenmeM
o o a2l2
SR Ay sy v ey

BBUAy Toro, uro L — M+ N = 0. CaregoBartenbHo, BoobNie €CIN NOJMKHO OBIThH
CM™-CN"= g™ u ectm n — 9€THOE YHCIIO, TO IOJYUUTCS ypaBHeHne

anin anrLn

Zn:(x2+y2)§: L N7 = L7l+(M—L)n ’

riae L — dyaruna m + 2 usmepennii, M — dynkuua m - 1 usMeperuii m N —
QYHRIEA m W3MEPeHHil KoJIUIeCTB X U .

424. To e camMoe pemieHme IOIY4aeTCA U U3 PACCMOTPEHHA CYMMBI
CM 4 CN = P. [leiictButensro, ecan oguo us koimdects CM u CN moo-
HUTh =3z, TO Apyroe Gymer =P —z. Cuemosatenpro, ecam CM™ -1 CNm™
JONAKHO GHTL HOCTOAHHEIM, 10 Oyjaer z* -+ (P — z)* =a™. Ho mu BUIEIU, °YTO
JAOIKHO OBITH

Mz Nz2
P="T w Q=77-,
rak uro moxydaerca L— M N =0; a orciona CJeAyer, 4To
zn (M — L)n
G Lﬁ—) =an,
TO ecTh
n_ anjmn n.  anLn
Z = I ar—D)" MM Z = TnN

1) Buecro 2a? B § 410 caegyer momomurs a®. [A. I.]



222 TJIABA XVII

U TOCJe MCKIIOUeHus [, moJyuum
n__ _am(M—N)"
(M —N)"4-N™

Ecam n Gymer gweTHbiM 4uCIOM, TO IPUBEICHHEE BLINE YPaBHeHWA BIOJHE
VAOBIETBOPAT HOCTABJEHHOMY YCIOBHIO. Fcim ke n OymeT HedeTHHIM dic-
Jom, To Oymer, KoHedwo, mBa mepecedenus: M u N, tak gro Gyger CM™ 4
+CN™=qa". Ho kpome nByx 9THX mepeceueHmii 6yjger eme mBa APYTHX
DepeceveHnsT, KOTOpHe OYAYT 06/afgaTh TeM jKe CBOWCTBOM, TAK YTO BCAKAA
IpsiMas, IpoBefeHHasA deped Todury C, Oy#eT BaBoiiHe o0aajgars TpebyeMEIM
CBOMCTBOM.

425. Tlocnme TOro, 9ro W3MO;KEHO BEHIIIE, Jerro Gymer paspemuTs Apyrue
BecbMa TPYJHBIE BONPOCH; & HMEHHO NIYCTE, CKajkeM, Tpedyercsa HaliTn Kpu-
ByI0, KOTODYIO KajKmas uUpsaMasd, TPOBefeHHasA 4depes Toury C, mepecexaer
B aByx Toukax M @ N rakam oOpasom, 4To

CM"+CN" 4 aCM-CN (CM™2+CN" %)+
+pCM2-CN2(CM™*+CN" ) +u 1. 1.

ABJIAeTCHA TOCTOAHHLIM KOJMYeCTBOM ==a". Ilycrhb ofHO W3 9THX 3HAYeHHIT
CM =z; Torma ipyroe Gymer

CN =

n o

Nz
L

Ecam mojcrasBare 9TH 3HAYEHHsA, TO NOJIYYHTCA CclIeAylomiee YpaBHEHHe,
BHpasKkaiomee IpUpPOAY KpnBoii:

2 (L7 N™ 4 aLN (L™ 4+ N"?) 4 BIAN? (L™ 4+ N™*) + u 1. 1.)=a L™

Ho L-MITN=0wu L, M v N, kak MH paHbllle YKABKBAJH, SBISIOTCA
omHopofHELMA QYHKIUAMH OT * W ¥, WMEIUMHA pasMmepHocTd m—+ 2, m+-1
u m; orciofa Jaubo L=M — N, au6o N = M — L; taxuM 00pazoM, B TaHHOM
cIy4ae MOKHO TIONYYdTH (eCKOHEYHO MHOTO pemieHmi.

426. Tlepeiiem Temeps K PACCMOTPEHMIO KDHBEIX, KOTODHE Iepe-
CERAITCA B TpeX TOUKAX RKAOH IpAMON, UPOBelleHHON Hepes HeHOBHK-
nyo Touky C. Cramo GvTEL, TPAPOAY 3TOTO POxa KPUBEIX BRIPABUT CJIELYIO-

mee obmee ypaBHEHUE:
22— Pz Qz— R=0.

3neck z ofosEawaeT paccroAHMe 000 TOUKH Kpueoir or 4, a P, Q, R
apasoTea Qynrnusavu yria ACM = @, niam ke ero cunyca Jambo KOcCHHYycA.
B cmny rex swe coofpaskennii, KOTOpPHE MHl H3JOKHJIN BHIIE, fCHO, 4YTO
AAS TOTO, UTOOR moAyumjoch He {osee Tpex mepecedenuii, P um R MOBRHBI
OpTh HedeTHHIMH (QyHENuaAME sSin¢@ # cos@, a @ MOKHO GHITH YeTHOH UX
¢ynruumeii. CienoBaTeNpHo, €CAU AONYCTHTL, HYTO IIPAMOYTOJLEBIE KOODIH-
Hatt CP=2 u PM =y, rak qro Oypmer 22+ y*=z2mecam K, L, M n N
obozHauaor ogHOpofHHe QyHruuu n-+3, n+2, n+1 u n usmepennii or x
n y, To Gyner

P:E, Q=MZZ n R=N23
K K K
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¥, TaKuM ofpasom, AJH TAKOTO POJA KPUBHIX NOIYIaeTCH cnenyiomee obmiee
ypaBHeHHe:
K—L+M—-N=0.

Orciona sicmo, gro C Oyjer s KpmBoi TOuKOH Tarod KPaTHOCTH, CKOJLKO
B IlOKaszareje n GyfeT cojgepsRaThCA eUHMIL,.

427. Tarmm ofpasoM, clofia peskie BCero OTHOCATCH BCE JIMHIN TPeTh-
ero mopsfKa, TAe O MBI HH B3fam TOuKy ( BHe KpuBoil. 3areM B 3ToM
YPaBHEHHMH COMEDIKATCA BCE JMHHUHE WeTBEPTOT0 HOPAXKA, €CIH TONBKO
Toury C GepyT Ha camoif Kpupoii. B-tpersmx, cofa mamo Gymer orHecTn
BCE JIMHUA HATOrO HOPSANKA, Yy KOTODHIX MMEeTCH [BOWHAS TOUYKA, eCHIU TOIb-
Ko TouKy C TIOMECTUTH B UX ABOIHOH TOUKe. PaBHEIM ofpasoM un JuHRH Gollee
BRICOKIX HOPARKOB OYAYT yOOBIETBOPATH STOMY YCJOBHIO, €CJHH TONBKO OHN
OynyT o0namath KPATHHIMU TOYKAMHM € TAKHM TIOKA3ATONCM KpaTHOCTH,
CKOJIBKO 1 COMIeDIRMT eJIUHMN, €Cau 1+ 3 0003HAYAET TOT MOPALOK, K KOTO-
POMY OTHOCHTCA PaccMaTpHBaeMOe ypaBHEHWe.

428. Tlycrs p, q, r GymyT Te Tpu B3HadeHHs z, KOTOPHE HOJYYAITCH
A3 ypaBHeHWs

28— Pz 4+ Qz— R =0

AJst BesAKoro sHavennsa yraa CAM =g. Torga B cmny mpupopsr yPpaBHEHU
oymer

P=p4q+r, Q=pg+pr+qr m R=pgr.

Taw wax P m () Hempssi BHIPABHTh PANIOHAIBHO d9epes T U ¥y, TO SCHO,
uTO HEBOBMOMKHO yKA3aTh TaKWe KDHBHE, Y KOTOPHX p-+q¢--r nam pgr
OBJIM OB TOCTOSIHHEIMHM KOXHYECTBAMH W K TOMY jKe HeNB3A HOJO/RUTH Pasb-
HOII TOCTOAHHOMY KOJWYECTBY HUKAKY0 HEYeTHYIO dynrmpmo ot p, q u r.
Ho ux werHeM (yHKOHAM MOKHO IpWAABaTh LOCTOAHHOE BHAUEGHUE 663 BCS-
Knx sarpyjanenuii. Tak, ecim morpeosath, uTo6H GHIIO

pPq +pr+ qr = (12,
T0 Gymer

u, sHaqat, M (22 +y?)=a?K. Ecin aro 3mavennme wnoncrasurs B ypaBHeHue
K—L+M—N =0, To nonyunrcs obmee ypaBHeHNe, KOTOPOE COmEPsRUT BCe
KpuBhle, 00Iafalomie YKa3aHHKIM CBOHCTBOM:

M (22 + y?) = a?L + a®M — 2N =0
nau, eciu WCKI04uTh M, Takoe:
(24 y) K = (@ +y") L+ &K — (24 y*) N = 0.
429. PasuniM 06pasoM Jerko paspemaioTcs Ipyrue n[Ogo0HLIE BO-

mpockr. Tax, Haupumep, myers Tpefyercs HajiTu KpHBYIO, KOTOpaA IpAMBIMI,
npoBegeHHEMEI gepes C, JeINTCA B TPeX TOUKAX HA 94CTH TAK, UTO

Pre+ri=at

JeiicTBUTENbHO, TAK KaK

P+¢+r=P—20Q u P=—f(—z.
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a TaKKe
Mz
Q'— K
TO nonyqaeTcﬂ
L1222 2M 22 o
IS Sl

TO ecTh

(22 +y?) L>—2 (22 4 y2) KM = a?K?2.
Ho pma xpuBmXx, ROMyCKAlOmAX TPy IepecevyeHusi, uMeeTcs O0ONIee ypaBHe-
mne K — L+ M — N =0, cymHoCTs KOTOPOro COCTOMT B TOM, 9TO HAHGOIH-
mee umcN0 WAMePeHHH z M Yy Ha TPH eJUHUNL OpPEeBhHIIIaeT HAWMeHbIlee HX

qucno. CregoBaTenpHO, AJIsi TOIO 9TOOHI TOJY4NTH HOoJ0GHOIO poma ypaBHe-
Hue H ITOOBl OFHOBPEMEHHO OBIJIO

(22 +y?) L2 —2(x* 4 y?) KM = a*K?,
clenyeT yMHOKHUTH HepBoe ypapuenme Ha 2(z° - y2) K, 9T00B MOKHO OHLIO

nexaiounts M, W Torga monydnTcA ciaepyioniee o6lee ypaBHEHHe, yIOBIET-
BOpAMNlee HOCTABICHHOMY TpeDOBaHNIO:

2(x2 4 y2) K2 —2(2? + ) KL+ (2 + y?) L? — a®K? — 2 (2 + y?) KN =0,

JeilicTBUTeNEHO, YIEHOM, B COCTAB KOTOPOro BXOAAT HamboibIIue pas-
Meproctn, Asngerca 2(x? - y?) K%, koropmii cogepxur B cebe 2n -+ 8 pas-
Mepuocreil x W y; HUSMHUM jKe ujenoM ABigercs 2(z2+4 y?) KV, u om comep-
HUT B cefe 2n -1 O pasMepHocTell, Kax sToro TpefyeT CymecTBO neila.

430. Tak Kak, 3HAYNAT, HU BHICIIAH, HH HUBMWHA YICHE He MOTYT HCYe3-
HYTb, UPEJIOIOKAM, IJIA TOro 4robel Haiité Tpocreiimyio Kpupywo, n=0;
torga 6ymer N =03, K==z (22+ %) u L=0 u vonyuurcs ypaBHeHHe

2 (22 + y?)%x® — a?2® (22 - y?)? — 20%2 (22 4-y2)* =0,
a nocjemnee mocie pasgenemua wa 2z (x2 -+ y*)? macT ypaBHeHue
x(xz—}—yz)—%azx-— b% =0,

KOTOpOe HpPHHA/JIERAT K TperbeMy mopagky. Hcmm sxe Gymer me L =0, a
L=2 (224 ),

TO TOJYTHTCH ypaBHEHHE HETBEPTOr0 MOpPsIKA

22 (22 -+ ) — 2cz (22 + y*) + 2¢ (22 4 y?) — —;— a?x? — b3r =0
nim
22 (22 + ¥%) + (2c — 2)? (22 + y?) = ax? - 203z

AHAIIOTHIHBIM nIyTeM MOMXHO B [JId 60jlee BRICOKHMX OOpANKOB HOJy-
YHTL MHOI'O JPYruX KPHUBLIX, YAOBJAETBOPAOIMUX YyCJ0BAIO.

431. Jlamee, MOKHO TaKyKe WOJYYINTH KPUBHE IJMHAM, y KOTOPHX pi-
+g*4r* sABIseTCs UOCTOSHHEIM KojmuecTBoM. J[leficTBATenbHO, Tak Kak

P4 gt 41t =P 4PAQ - 2Q +4PR,
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CIIelyeT TMOJIORUTH
Pt —4P%Q 4 2024 4PR = c*.
Taxam oOpasom, Gyner
2 (L4 — 4K 1AM + 2K2M® + 4K2LN) = c*K*
M, CTAJO OBITH,
4KALNz* = c*K* — 2% (L3 — 4K 12M - 2K2M?);

ecau orcoja 3uaucuue N mopcrasuts B ypasdenne K — L+ M — N =0, 1o

moay4urcs obmice ypasHeNHe AJsg KPHBHX JHNHHA, yIOBIETBOPAIOIIUX ITOCTA-
BJIECHHOMY YCJIOBHIO.

432. Ho MOKHO OJHOBPEMEHIIO YIOBJIETBOPHTHL YCaoBmio pt--q*-Lri=

=¢* n upemdemy ycaosmio p>-+qg%-4-r?=a? [elicTBUTENBHO, IJIA 3TOTO
JOIKII0 OBITH

' 222 — 222K M = a?K2,
OTKYJIa TOJIydYaercsn
222 KM = 2212 — a?K?.
3ateM; TaKk Kax
4K LNz = c*K* — L2 L AKI2M 24 — 2K M 224,

N

t0 Oynper
4K2LZ4=C4K4+L4 4—2(12K2L222_2K2M2Z4

4RK2LMz* = 2K 1.32* — 2a2K3L2%.

[Togcrasum ot sHaueHust BMectro M u N B ypasaenune K — L+ M —N=0,
TO €CTh B yPABHEHHC

4K3Lz% — 4K2L2z% 4 AKRLM z* — AK2LN 72 =0,
¥ TOrJA MOJYYHTCS JJIS KPHBOH ciepyiolliee ypanHEHNE:
4K3L74 — 4K2L22% - 2K 1328 — 202K 3L2% — ¢'K*% —
— LAz - 202K %2 + 2K2M %2 = 0.
Ho B cuny roro, 4to
KMz = Lig® — 5 a*K®,
OyacM mMeTs

K224 — % Lizt — a?K2L272 4 % a’K?.

3uaunT, IJA MCKOMBIX KPUBHX HOJIYIUTCH CIeAyoniee oblee ypaBHEHNE:
8K3Lzt — 8K2[2z% 1 4K 328 — 4a® K312 — 2c4K* — LAz 2a2K21.222+ o*K4=0.

433. Tax wax K pmomxnHo OHTH OJHOPOJHOM QYHKOUEH KOJIHYECTB
Z W y pasMepHOCTH Na OxHy eauHMny Bpime, deMm -L, To mpocreidmas
KpuBasi, A KOTOPOil TpW uepeceucHus oxoppeMenHo Aaxyr p?-+q%4-r*=a’
n pt4qt4rt=ct, wmomyuwmrcs, ecam mounowuth K =22 m L=bx. Wraxg,
15 1. Dinep, 1. 11
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oymer
8bxz® — Bb2x?z* - 4b3132* — 4abazt — 2¢zt — bixt - 202022222 4- atzt = 0

moclefHee ypaBHeHHe, NOCKONBRY 2°= x?+ 3% ABIAETCA palMoHaJIBLHEIM
W JlaeT JUHNIO CeJbMOro IOpAAKa, ¥y Koropoil C ABiIAercsa 4eTBEPHON TOTKOM,
Ho MOKHO WOJAydYETL W APYryK JIHHAI CEABMOro MOPSAAKA, KOTOpAas YIOB-
JIeTBOPAET YCJIOBUIO, ecJH HoxoEnars K=z u L= b. [leficrButennro, rorga.

Oyner
8bx®z* — 8b%r%z* + 4b3xz* — 4a?br®z® — 2ctxt — b1zt + 202022222 + ezt = 0,
TO €CTH
4 4aPbx¥z? —2a%b2%%52 L 2ctrt — atz!
8bx3 — 8b%x2 - 4b3x — b4

Orcoma moayuaeMm
22— 2a%bz3 — b2 4 22) (2bz— b?) [2ct (62— 2bz - 4z7) — 2at (b2 — 2bx - 22%)] )
b (22— b) (422 — 26z - b%)

434. Jampiie MOHO OBIZIO OBl WEPEHTH K KPHBBIM, KOTOPLIC mepece—
KaloTCA B HeTHPeX TOUKAX NPAMEIMM, HPOBeJEHHHIMH uepcd Todry C,
M HaiTH Te JIHHHM, KOTODHE o0JajaloT OOpefeJeHHEIMY  CBOICTBAMII.
Ho ecnu MH mpuMeM Bo BHEMAHWe ceJamiile PAHbUIE YKA3AHNA, TO 31eCh
He BCTPETUTCA HUKAKHUX 3aTPyQHEHWH, M Bce, 9eT'0 MOMKHO MOKETATH B HTOM
pome, aub60 Oymer MOCTUrHYTO IOUTH 6e3 BCAKOro ycwiusa, Jubo, eciiu
HOCTAaBJICHHEI BONPOC HE NONMYCKAET AEHCTBHTEIBHOIO DENIEHMH, BHACHIETCH.
cpasy. IlosTomy s ma 3Tom mpegmere Gonbme He 3ajep:RUBAIOCH U mEpeiiny
K Jpyroil teme, OTHOCAMmEHCA K WCCICTOBAHAIO KPUBHIX JUHHA

‘U/@%
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0 MOJOBMUH U A®PHHHOCTH!) KPUBHX JHHUHI

435. B cocraB KajkJoro ypaBHeHUA AJf KPHUBOH, MOMUMO HPAMOYTOIb-
HEIX KOOPHHHAT Z H Y, JOJKHB BXOJUTDL IIOCTOSHHEE KoJundecTsa, A1u60 0jHO,
Jub0 HECKOIbKO, KaK, HAIpHMeD, a, b, ¢ W T. 7., KoTopsie 0603HATAIOT IOCTO-
sHHHBIE JJUHUA W KOTOPHIE COBMECTHO ¢ NEePeMEeHHEIMH I U y TOBCIONY CO3TAIT
omUHAKOBOE YHCI0 uamepernii. V6o eciiu B ojiHOM wiieHe UMeeTCs IPON3BeIeHTe
n IUHUI, KOTOPbIe YMHOYKEHB APYT Ha ApPYTa, T0 Heo6XonuMo, 4T00H BO BCeX
OCTAaNbHBX TIeHAX ORI0 YMHOMKEHO APYr HA ApPYra Takoe dAie KOJNNEeCTBO
JVHVE, TaK Kak B OPOTUBHOM cjlydae JOMMHH OBIM TPUPABHUBATHCA APYT
K IpyTy pa3HOPOJHLIC KOJHYECTBA, YTO HE MOKET NOJAYyIuThesA . I108TOMY B Kask-
J0M YpaBHEHUH [ KPUBOil JUHUHA MOCTOAHHBIC JTUHUHA &, b, ¢ W T. . BMecTe
¢ ImepeMeHHEIMH z 1 J HOBCIOY COCTABIAT OfWHAKOBOe YHCIO HN3MepeHnH,
pasBe TOIABKO, MOJKeT OBITh, KaKasg-EUOYNb HOCTOSHHAA JNHAS BHPAKAETCA
B BME EIMHMIBI W Ke Karoro-HHOynb mpyroro abcomormoro umcia. M3
CKa3aHHOTO CiejyeT, YTO eClH B yPaBHOHWH HeT HUKAKHX HOCTOSHHBIX JUHWIL,
TO OfHU UM MePEMEHHRIC Z Il I JOJKHE DOBCIONY AABATH OMHO U TO ¢ TMCIO
U3MepeHni M, c¢Tano OHTh, MOIKHH COCTABIATH ofHOpomEyl ¢ymruuio. Ho
panblIe MBI yrKe BUEeNI, 9T0 Hofo0HOro pofa ypasHeHNA OTHOCATCA HE K KpPH-
BEIM JIMHWMAM, 'a IPEACTaBIAINT HECKOIBKO NPAMBIX, KOTOpbLIE B3auwMHO Ilepe-
CceKaloTcA B OFHOII M TOIl ’Ke TOYKe.

436. MTax, paccMOTPHM ypaBHEHKE, B COCTAB KOTOPOIo, KPoMe JABYX Iepe-
MEHHHIX I B Yy, BXOJUT OHA MOCTOAHHAS JUHIA ¢, TaK WTO 9TH TPH JHHNAM
a, T U J BCIOAY B ypasHEHNH 00pasyoT OgHO U To ke gucao naMepennii. Cramo
OHTb, TAKOTO POfA ypaBHeHWE, 0 MEpe TOr0 KaK IOCTOAHHON JBHMII ¢ NpH-
JATCA BCe HOBHIE 11 HOBEIE 3HAYeNWsA, JAacT OecKOHeTHO MHOTO KPHBBIX JHHI,
KOTOpEe OYAYT OTIWIATHCA APYT OT APYra MIUNIL KOJMHYecTBeHHO ), a B 0CTATD-
moM Oyjyr coBepmieHHO Hojio6HE apyr apyry. CremoparelbBO, BCe KpUBHIE
JUHNT, KOTOpHE YKa3aHHLIM 00pazoM comepskaTcsi B OJHOM M TOM JKe YpaB- -
HEHHHU, ¢ TIOJHBIM OCHOBARHHEM OTHOCAT K OJHOMY W TOMY K€ pOAy JHHRDJH
M CYMTAIOT MOTMOOHEIMH IDPYT ADPYIY, H PAasinuue Meay HHMH YCMaTPUBAIOT
ge Goxbmne TOro, KakKoe CYMECTBYET MEKIY HpyraMHM pasjingHoro pasMepa.

437. Daa toro wtoGbl Jyymie BOCHPMHATH Takoe momoGHe, paccMOTpUM
BHOOJHE ONpefleIeHHOe YPABHEHHE, KOTOPOe, NOMWMO IIePeMeHHEX z H 7,

1) affinitas.
?) quae tantum quantitate a se¢ invicem discriparent.

15
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COXCP/KAT EQUHCTBEHHYI0 HOCTOSTHHYIO JWHHIO, OOBIYHO HA3HIBAGMYIO nADAd-
Mempom:

y?— 223+ ay? — a®x + 2a%y = 0.

flyers (pme. 88) AC Gymer sHaueHueM mapaMerpa a, i nycts npn AC=a
AMB Oymer Toif KpuBOd AHHMEH, KoTOpas COXEPIKATCA B NPUBCICHHOM
BHIIE YPaBHCHWM, OpmueM IpaMas AD B3sAra B KauecTBe OCH M KOOPJHHATH
obozmaucun AP =2z n PM =y. llpupagum rtemeph WapaMCTPy @ Kakoe-
nubyns opyroe smadenue ac (pume. 89), m mycrs amb Oyacr Ta xpusas

A
b
7
g
M P
m P
c A ¢ a
Pnc. 88. Puc. 89,

JAMHNAS, KOTOPYr Opefcrasiser Temepb 3TO ypaBHenme. Torja 9T JIMHAH
AMB u amb 6ynyr mopoGHH apyr npyry. HeidcTBuTenbHO, CCIH OCTaeTcA

AC=a, VAP =2, PM =y, u ecan Oymer ac=— AC:%, TO MH BO3BMEM,

1
KOHEYHO, ap =% AP == u rorma Gymer pm= - PM =
il

= ; mbo ecum

¥
n
¥

) a z
BMcCTO a, r H Yy Hamacartb COOTBETCTBEHIIO —n—, ? n , TO ypas-

n
HeHpe OCTaHeTcd HEM3MEHHEIM, TAK KAK BCe UJICHH ero Oyayr pasme-
JeHs Ha nd.

438. Taxum o6pasom, momoGHBIC KpUBEIE 00JAmalOT TCM CBOACTBOM, —
13 KOTOPOTO elme JIydile BHIABJIAETCH NPUPONA MONOOHS, — UTO eCIW B3ATh
abcuvccsr AP, ap B ormomenmmnm mapamerpoB AC m ac, 10 oppmHATRH PM
1 pm GyoyT HAXOMUTHCA B TOM JKe OTHONIEHMM APYT K APYTY, TO €CThH €CiIu
B3ATH

AP :ap= AC:ac,
TO Byner
PM: pm=AC:ac.
Tak rak Opm PToM
AP:PM = ap: pm,

TO 9TH KpuBbie OYAYT B reOMeTPHIECKOM CMEHICIE MOJoGHH APYr APYLY H, 3a
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BEMETOM KOJMYCCTBEHHHIX OTHOMmEEHUI '), Gyayr oGjamare COBEpUICHHO OfHU-
HAKOBHIMI cBOlWcrBamMH. Tar, HampHMep, ecld B3ATH abCHuces! Ap, ap romo-
JOTUYHHEIMY, TO €CTh IPONOPUHOHAIBHHIMHI napamerpaM AC u ac, To He TOUBKO
opaunatel PM 7 pm GypyT B TOM jRe OTHONICHWW, YTO W NAPAMETpPHI, HO B 9TOM
oTHOMEHNY OYAYT U Bce APYTHE JUHWUHA, IPOBEJEHNABE aHAJIOTIIYHEIM 00paszoM,
Tak 910 u Ayru AM u am Kpuswix JuHUNA OyIyT OTHOCHTBLCS APYT K APYTY,
Kak AC u ac. Torga, koredro, nogobune uromanu APM u apm Gynyr naxo-
JANTHCA B YJIBOEHHOM OTHOTIEHWH APYT K APYTY, T. e. B otmomennn AC? K ac?.
A ecniwi B3ATH KaKue-HUOYIb nBe ToMoJNorugakie Toukyu O u o, Tak 910 A0 : ao=
=AC : ac, T W3 ITUX TOYEK OPOBECTH INOL ONWHAKOBHIMEH yriaamu AOM, aom
K KpusHM npambie OM u om, To Oyner Takme

OM :om = AC : ac.

Haxonen, Bcuencrre nomofus KacarelbHEE JUHWH B MOMOJOTHYHEX TOYKAX
M n m OGynyT TaKiKe OJMHAKOBO HAKIOHEHEI M, CTAIO OHTH, PATHYCH CONPU-
KOCHOBeHHA OyAyT HaXoguIbcsAd APYT K IPYIYy B OTHOMIEHHM HapPaMETPOB
AC u ac.

439. Orcioma sicHO, 9TO Bce KPYTH OPEACTABIAIT cofor mogobneie Gnry-
PHI, KOTOpHIE BEIpasKaTCHa ypaBHeHUeM y2=2ar—z%. PasuriM 00pasom u Bce
KpHBbie, KOTOPHIe COOEPIRATCA B ypaBHEHNH y% =ax, T. €. Bce mapaloJibl, ABis-
I0TCA TONOGHEIMU APYr Apyry ¢urypaMu. A Tak KaK B yPABHEHHAX TaKOTro
poma, 9T0 B HHX cofiep:;kaTca Hofo0HBE JTHHHA, KOODAMHATH T W J BMECTE
¢ mapaMeTpoM @ AT BO BCEX WIeHAX OJUHAKOBOE YNCIO M3MEpPEHHUN, TO Hpu
onpefielleHAN U3 ITHX ypaBHEHNI 3HAYCHHA I OKAJKETCH, YTO OHO PABHO OJHO-
popnoil pyHKIUE ogHOrO UBMepeHnsa KoandecTs a u z. CirenoBarensno, u oGpar-
HO, ecau P o0osHauaeT 0HOPOMHYIO PYHKINIO OMHOrO UBMEPEHNA KOJIUICCTE a
n z, To ypaseerne y =P Gyper copep:kats Bcede 6ecKoHeTHO MHOro momoOHEIX
OPYT npYTY KPUBBIX NHHMI, KOoTOpHe OYAYT TOMYyYaThCH, CIH HApaMeTpy a
MoCIeOBATEIBHO UPHIABATH Bce HOBHE W HOBhIe 3mauenusa. CoBepMeHHO TAK
e U3 YPaBHEHHI TaKOro poxa niA nojo0HKX KPUBHX abcmucca £ TOJNYYHTCA
paBHOH QyHENMKM OHOTO U3MEPEHHS OT @ W Y, a CAMBIH mapaMeTp a OKasKeTcs
paBHEM (QYHKIUHN OJHOI0 M3MEpEHWS OT T W .

440. A ecnu pgana Kaxaa-EnOynb wpusad AMDB, To IpaKTHUYECKH JerKo
BEIYEPTHUTH OECKOHETHO MHOI0 IPYTUX JUANE am b, Tono6HLX 3aafHO. A IMeH-
HO, cllefiyeT B3fATh KaKoe-HUOY/b ONPEACICHHOE OTHOMECHHE, B KAKOM JOJKHBL
HAXOINThCA MEMTy c00010 roMoJOIMTHBIe AYTH 2) 3amaHHOl W ONUCHIBAEMOIl
KpuBoil,— Oyerb 3To orholmenne 6ymer paruo 1:n,— w Torma, oTHecs s3ajas-
nyio kpusyio AMB K ocu AB ¢ HOMOIbBI OPTOrOHAJBHLIX KooppuHat AP
n PM, BospMeM Ha Momo0HOH ocu ab aGeunccy ap TaknM o6pazoM, 4To6H GBIIO
AP :ap=1:n, u uz p uposegeM WOJ TPAMBIM YIIOM OpPIUHATY PM, YTOOH
681710 TOUHO TaK ke PM : pm =1 : n; Torga moxyuuTca ToYKa m Ha HOKoGHOK
KpHUBO amb, Tak 4To Touku M u m OKayKyTcH romoaornudgmmn, Hpupsyio MosKkHO
TaK;Ke BHYUCPTHTH, HCXOAA W3 KaKo#-HUOYmb ompepenemmoil Touru O. [leii-
CTBUTEJIHLHO, €CIU HA KPUBOH, KOTOPYIO HAJJIEIKAT OUKCATD, TAK/KE B3ATEH OIpe-
JEIeHHYI0 TOYKY 0, 3areM Oparh yrol aom Bcerga pasBaeiM AOM m oTRIambi-
BATH OTPE30K om TaK, 4To0H OBLIO

OM :om=1":n,

1) quantitate excepta.
%) latera homologa.
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TO TOYKA M OIISITh OKaKeTcs Ha Mofo0Hoi Kpusoil amb. TarkuMm cmocodom Mosik-
HO BHYEPTATH TOAO0HY KPUBYIO, B3AB J0G0E, Kakoe IoyKeldaeM, OTHOMICHINE
1:n. OO6nYHO RBAA 5TOM NeMU YCTPAHBAIT MEXAHWICCKHE MHCTPYMEHTHI,
€ MOMONIBI0 KOTOPHX MOKHO BHIYEPTHTb GUIYPH JOOOH BEIWUHHH, TOm0OHbC
3aaHHOH.

441. Taxnm oGpasoM, Korma IpUpopaa 3afaHHol Kpusoil AM Bupakaer-
¢l KaKOM-HUGyab ypaBHeHHeM MeRAy Koopaumatamu AP =z u PM =y,
0o Oe3 TpPy#a MOKHO HOJYy4HMTL ypaBHeHHe mif momo0Guoit eit Kpumsolt am.
HeitcrBurensro, muycrs moxobmaa abcumcca ap=X u oppumata pm=Y.
Torga mo mocrpoernio Gyner x : X=1:nny: Y =1:n, oTkyna noayuaercs

X} Y
= n y=—

CnegoBarebHO, €CIN 9TH 3HaYeHNUA NOMCTABATH B 3aJlaHHOE YPaBHEHUE MEHIY
Z u ¥, T0 MoAy4nTcs ypaBHeHne Mexxay X u Y pus mopoGHbx Rpuphx. Ilo-
3TOMY, €CJIM CIUTATD, 9TO B 9TOM HOBOM YPaBHEHNHN TOXbKO KOOpAuHATH X 11 Y
¢ OyKBOH 7 cO34AlOT Pa3MEpPHOCTH, TO HCIO pasMepHoCTel OyAeT MOBCIORY
PaBHO HYJII; WIH Ke ecld ypaBHeHMe JUIA 0cBOOO;kieHHs oT apobeii yMHO-
JRUTh Ha KaKyw-HOOYAb CTeNeHL n, TO TMOIY4YUTCH yPaBHEHHe, B KOTOPOM
KonmuecTBa X, Y 1 n moBCioay gagyT oguHAKOBOE 4mcao usMepenuii. Ho pans-
e MLl BUAENH, YTO B KasKJOM ypaBHEHHUU NJIA IOFOGHEX KPHBHIX 06e Koop-
JAHHATH HOBCIONY 06pa3yoT OHO I TO 3Ke 9HC/I0 W3MEPeHNH BMECTe ¢ TOll HOCTO-
SIHHOM, IpHA H3MeHeHNN KoTropol HodydaoTcd NogobHEeE KpHBHE, TaK 49T0 3TO
ABIAETCA KpUTepHeM [JIS ypaBHEHWH, KOTOpHE cojepskarT B cefe momoGHEHe
KpIBHE.

442. B coorBeTcTBHM ¢ TeM, KaK y TOROGHBIX KPUBHIX TOMOJOIMYHEIE
abcmuecs! M OpAHMHATH NuGO YBEJIWYWBAIOTCH, JHOO YMEHBLIIAIOTCA B OJHOM
I TOM K€ OTHOMNIEHNH, B TOM clydae, Korja abCrucehl CIeRyloT ONHOMY OTHO-
mIeHI0, a OPAUHATH IpYroMy, Kpusbie y:ke He Oynyr mogobmmmu. Ho Tan
KaK BO3HWKAWOIIWe IIPA BTOM KPHUBHE HaXOAATCH MeMAY co60i0 B HeKOTOpOi
CBfI3W, TO MHl Ha30BeM 9TH KpHBLIC JHENH agigunnumu. Tarkum obpasom,
appuEHOCTh comep:KUT B cefe momo0me B KadecTBe 0cobOro BuMpja, TaKk Kak
adpruARle THENKM NePeXOAAT B HON00HNe, KOIa Té JBA OTHOIIEHHAA, KOTOPKIM
CIEeYIOT OTACNLHO a0 CIMCCH M OPAUHATEI, CTAHOBATCA DPaBHBIMH MEAKIY c000I0.
Crano 6wi1h, ecin faHa Kakas-HuOya» KpuBas aunus AMB, T0 MOMKHO HOIY-
anth Oecumcrennsie adpdunuse xpusnie (puc. 88 u 89) amb cmegyomum cmo-
cobom: Hayo B3ATH abeuccy ap TakuUM oOpasoM, 9100k Ge0 AP : ap =1 : m;
3aTeM TPOBECTA OPAUHATY pm TarkuM obpaszom, 4T00H Gwiao PM : pm=1 : n.
YKasaHHMM TyTem, u3MeHAs oba sTi orHomeHusA 1 :m u 1 : n nam me ofHO
M3 HUX, MOKHO HOJY4YNTH (GecuncieHHbe KpHUBHeE, KOTophe OyayT adpuHHRIMI
0 OTHOIIEHHIO. K TepBoii Kpusoit AMB [%7].

443. Ilyere upupona samaguoii KpuBoit A MB Bupaskaercs KaKUM-HAGYIH
YPaBHCHAEM ME;KAy NPAMOYTOJBHHEME Kooppunatamn AP—=z m PM=y
n uycrs Ha apPunrHOi KpUBOH amb, ONHCAHHON, KaK W3JTOKEHO BHIIE, BBATA
abenueca ap=X u opaumata pm=Y; Tak Kak

z: X=t:muy:Y=1:n,
OymeM muMers

n y=

Y
n
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CremoBaTelbHO, €CIH 3TH BHAUCHNA LOJACTABUTH B BafaHHOE YPABHEHNE MEKAY
Z W y, TO MoayuuTces 06Imee ypaBHeHme Meskny X u Y i ahOUHEABIX JIWHMIL.
Has toro wroGel Golee rayGoKo BHABATH IPAPOAY 9TOT0 yPABHEHHS, Mpef-
LIOJIOFKUM, 9TO YpaBHEHWe i 3amanuoii KpuBoit AMB obGpaszoBaHo Tag, 4TO
OpAMHATA Y paBHAETCST HeKoropoll QYHKHUN z, Koropad Oycrb= P, T. e.

X
uro iy =P. Clegosarenbuo, ecin B P BMECTO & MOACTABUTH S, TO P 6yper pyun-
nueit Hyaesoro usmepenus or X u m u, 3Ha4ur, obmee ypasHenue gis apdumn-
. Y
HEIX KDHBHIX Oyper UMeThb Takylo CTPYKTYPY, 4T0 —- OypieT paBHO QyHKImII

HYIEBOT0 M3MePeHHUA KOIWYECTB £ U M, WIH, YTO CBOGUTCA K TOMY ke, QYHK-
oA HYJIeBOTO H3MepeHuA KoawmdecrB Y W n Gymer paBHATHCA QYHRIWH HYJe-
BOTO M3MepeHus1 KoluuectB X 1 m.

444. Ho pasiugme Me:KIy HDOHOOHEIMU KDHBHIMHA JHAUAME u  addun-
HBIMH COCTOUT I'IABHEIM 00pasoM B TOM, YTO KPUBHIE, KOTOPHE ABJIAITCA MOK00-
HBEIMI T0 OTHONIGHWIO K HEKOTOPOH 0oCW WIW IO OTHONICHHWIO K HEHOJBUKHOI
TOYKe, OCTAIOTCSA MONOOHGIMA W TIO OTHOMEHWI K MI00LIM JPYTHM TOMOJOTHY-
HBIM OCAM WM TOURAM. A KpHBHeE, KOTOpPHe ARIAITCA TAMb adpOUHHEEMA, OKa-
BHIBAIOTCS TAKOBLIMH TOJLKO IO OTHOIICHUID K TEM OCSAM, K KOTOPHM X OTHO-
CAT, W HEIH3d UPON3BOIBHO BHOPATH APYIrUe OCH WIM APYyrue roMOJOITIHbIE
TOYKH, K KOTOPHIM MOKHO Ovuto O oTHecTH addmuaHOCTH. Bnpomem, cregyer
OTMEeTHUTH, UTO AHAJOIMYHO TOMY, KaK Bce TIOJ00HHE KPHUBLIE JMTHAN OTHOCATCS
K OfJHOMY U TOMY ;Ke HOPAAKY JHHUH U Jajke K OGHOMY U TOMY ke POAY JWHMII,
appUHHEIe THHIYM BCETNA OTHOCATCA K ONHOMY W TOMY JKe MOPAAKY W K OJHO-
MY U ToMY ke poay. Jaa Toro aro6st 910 cralo Golee SCHBIM, CIeAYeET I pOWILIIO-
CTPUPOBATh Homobre m addMHHOCT:L Ha HECKOJLKHX HpuMepax, Gepsa Gouee
M3BECTHLIC KpPHBHIE,

445. Urak, bycrp sajaHHAsA Kpusad TpeACTaBIseT coG0K0 OTHECeH-
HYI0 K AWaMeTpy OKpPY:KHOCTb, LPUpofa KOTOPOW BHpPAKaeTes ypPaBHEHICM
y?=2cx—z? Tlomomum
X Y

"

L= — " =
- y

L]

ToTfla IoNXyHaolleecss ypaBHeHHe Me:kAy X n Y OXBaTHT Bce MOogo0HEIE KpH-
Bote. Mmn OymeM ToTga WMETh
Y?  2X X°

n? n n?

’

TO €CTh
Y?=2ncX — X2

Orciofa scHO, YTO Bce KPUBHIE, MO 00HbIe OKDY/KHOCTH, TAKAE ABIAIOTCA OKPYiK-
HOCTAMHA, ¥ KOTOPHIX quaMeTpH 27¢ PasHATCH MERAY ¢00010 KaK yroguo. A s
Toro 4To0BI HAMTH KpuBHE, apPUHHBIE OKPYKHOCTH, IONOMKUM
e W Y=T
TOrga TOJYYUTCH
Y?  2X Xz
n2 T m m2
HIK
m?Y?2=2mn2cX —n3X2,
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mocleguee NpeacTaBlser co0ow0 o0umee ypaBHEHNE 2JLIIINCA, OTHECCHHOE
K OTHOI W3 ero riapHbIX oced. OTcooma MOHSITHO, 9TO BCE IIUICH ABIAIOTCH
KPUBHMH JWHUAMH, adpPUHHEIME oKpysxEOocTA. CTallo OLITh, Bee DIIIHMICHE
ABIAITCA TaKmke JUHIAMHE, apPUHEHEIME Apyr apyry. Papuniv o0Gpasom Mosk-
HO TaKyKke HOHATD, 9T0 BCe THIepOOIsl ABAAITCA aQPUHEHKMU IPYT APYTY KpHU-
BeiMi. Ho sinnmmesr, a Takske rumiepOOJLl, ¥ KOTOPHIX OQUHAKOBO OTHOLICHHE
MeKIY ABYMsA TJIAaBHEIMHA OCSAMH, ABIAOTCA HOJOGHHIMA APYT APYTY KPU BHIMU.

446. Yro wacaercs mapaboubl, KoTOpas BHPAMKaeTesl ¢ MOMOLILIO ypaB-
HeHus Y%=cx, TO, KOHEYHO, SICHO, YTO BCE MOAOOHLIC i KpPUBHE TOMKE SABIH-
lorcs napabollaMu, ¥ K TOMY K€ Bce mapafolni ¢yTh KpuBble, IOAOOHHE APYT
apyry. Ho ccanm Mut 6ymem mekaTh kpusne, agdunnsie napadole, M HOJI0KUM

Y X
y=7 158 r=—,

n2c
TO HOJyUNTCA ypaBHenne Y2 —=——X; TaKk Kak 3To HOcCIeNHCE TaK/Ke ABJIACT-
1,
m

¢A ypaBHeHHWeM /JIa 1apabodsi, TO SICHO, 4TO Te KPUBLIE, KOTOPHE adduHEH
1o OTHOWIEHWIO K Mapaboie, ogHoBpemMenHo mogobusr mapabore. Takmm obpa-
30M, B HAHHOM clydae momobue 06IafaeT CTOJb jKe IMHPOKMM OXBATOM, KaK
un adpdnanocts. To ke caMoe mMeeT Mecro y BceX KpHBHIX IHWHHEH, Iprpoaa
KOTODHIX BHIPAKAETCH ¢ HOMONBI0 YPABHEHIUS, COCTOSINEro JHIIb H3 ABYX
49lIeHOB, Kak, HampuMmep, y3=cir, y®=cz?, yir=c® u 1. 1. Takum oGpasom,
Te KpUBEIe, KOTOPHEE 061aj1a0T ahPUEHOCTBIO TO I TO OTHOMEHW K IHapalo-
JM9eCKAM, TO J¥W 10 OTHOMIEHHI0 K THHepO0IMYeCKHM KPHBBIM, BMECTE € TeM
mopo6uH aTIM IuHEAM. TaKoro poma COBIAJEHNsA HET ¥ KPUBHIX APYIrOTO Poaa,
KaK Mpl YJK€ OTMETHIN 9TO BEHIe U0 OTHOUIEHWIO K OKPYKHOCTH M 3JLIIHICY.

447. Haxr w3 3a0aHHOr0 ypaBHEHHA MEKAY & ¥ Y, CKOILKO GBI B Wero HH
BXOMJIO DOCTOAHHBIX KOXWEECTB &, b, ¢ U T. ., MOJNYIaETCA OfHA OTpeeseH-
Hasd KpHUBasd JWHUA, eCIN KaKAOMYy DOCTOAHHOMY NpPHAATH ONpeReieHHOe
BHAYeHMEe, TAK B TOM cJydae, KOUMa OfHO M3 IOCTOSHHBIX, CKayKeM @, TpH-
HEMaeM MBMEHAKIIAMCH W TPHINCHBAEM €My HOCJICHAOBATEIBbHO BCE HOBBIE
¥ HOBHE 3HAYEHAH, AJIA KQIKIOrO OTHEIBHOTO 3HAYEHUs HoXydaercs ocodas
KpHBasA W B IEJOM IOJYYATCS OECKOHETHO MHOILO KPHBBIX, TOTOGHBIX ADPYT
APYTY, €CIN TMOMHMO @ B COCTAB YPABHEHUA HE BXOZAT Kakue 0w To HH OLIO
ApyT¥e OOCTOSHHLE ITHHWH, I HE HOJO0OHHIX B HPOTHBHOM clydae. A ecln
KpoMe a OyneT MBMEHSATHCS W LIOCTOSTHHOE b, TO B pe3ylibTaTe NBMEHeHUs 3TOTC
ocJe HETO AN KaKAOr0 OTHEIBHOrO 3HAYCHHS 4 NONYYHTCH OCGCKOHETHO
MHOTO KPHMBHX JHHUN W, TakuM o6paszoMm, B o0IEM WTOTe B Pe3ybTaTe W3Me-
HeHHUA ABYX MOCTOSHHAKX d U b MOTXyauTcst 06CKOHEYHO MHOTO PARIHYHBIX KPH-
Beix Junnit. Ecam, cBepx T0T0, 1OMYCTHTE, 9T0 NMEETCH €IE TPEThEe ASMEHAI0-
meecss TOCTOAHHOE €, TO MOIYINTCsA eme B DeCKoHeUHOe "ueao pas Goiaburee
KONNYECTBO PAasAWYHLEIX KpHBHX Jgwanii. Takmm obpasoM, dem Gombine wucio
ITOCTOAHABIX, KOTOPHIE CTAHOBATCS W3MOHAIOIWMECST, TeM OOJLIICH CTEHeHBIO
6ecKOHEYHOCTH BHIPA3HWTCs YUCIO KPUBBIX, KOTOPHE OPH 3TOM MOJYUARTCA.

448. Ho paccmorpuM HeCKOTbKO Gojlee BHUMATENLHO TO OECKOHETHOE
KOJIWYECTBO KPUBHIX JUHWIH, KOTOPOE HOIYydYaeTcsA U3 OQHOTO YPABHEHHA, €CIH
CYMTAaTh UBMEHAKINEHcA JUMb ONHY M3 DOCTOABHEIX JUHAHA. A of0GHOTO popa
ypaBHeHmue, eclim OCTABATHL HeM3MEHHBLIME OCh M Hadalo abcmmce, He TOJBKO
maeT GECKOHEYHO MHOIO 3THX KPHBHIX, HO W YKAa3bBaeT UX IOJNOKEHHE, TaK
4T0 3TN OecuuclenHbIe KPUBHE 3Al0THIIOT HEKOTOPOE IIPOCTPAHCTBO , 1 B OG-
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HOM HENL3A YKAa3aTh TOUKH, 4epe3 KOTOPYI0 He Mpoxoanmia OB Karaa-nu0ymb
M3 9TUX OecumcleHHHX KpuBHX. CllemoBaTelbHO, B 3aBHCUMOCTH OT TOTO,
Kakopa OyAeT CTpYKTypa YpaBHOHUSA, HTH (eCUMCIeHHHE KpuBBE OyIyT min
e 6ynyT momoOHEI ApPYr APYry, Kak 00 3TOM MOKHO CYAUTH HAa OCHOBAHUHT
BHIecKasamHoro. Mosker faske CAy49uThCA, UTO BCE STH KpHBLHIe OYAyT He
TONBKO TOTOGHS, HO W PABHLI APYT APYTY, a OTINYAThCA GYAYT APYr OT Apyra
JAUrs, CBOMM ToJoskeHWeM. Tak, mampuMmep, ypaBHEHUe

y=a+1 2cx — 2,

€CJI¥ CIUTATH G N3MEHAIOMUMesA, 7acT 0ecINCIeHHOe MHOMKECTBO PABHMX OKPYK-
HoCTeH paguyca = ¢, IeHTPH KOTOPHIX PacliooyKeHEl Ha MPAMOH, HOPMAaJAbHOM
K OCH. .

449, Orcioopa w, HaoOOpoT, KOorma OfHY W TY K€ KPUBYIO JUHHUIO OIWCH-
B&I0T HA MIOCKOCTH B GCCKOHCYHOM MHOMKECTBE PA3IWIHBIX IIOJIOKeHUM, cie-
AYS OHpeelIeHHOMY 3aKOHY, MOKHO yKaszaTh
ypaBHEHHe, KOTOPOe IIYyTeM N3MEHEOHUA OIHO-
IO JUmb MOCTOMHHOTO JIaerT cpady BCIO 3TY
O0ECKOHOIHOCTD PABHEIX MEJKAY €060 Kpu-
BoX. Ilyers Kpusoil, Ipencrasiennoii B Gec-
KOHEYHO MHOTWX MOJOMKEHUAX, OYIeT OKPYIK-
#ocrb (puc. 90), paguye KoTopoil = ¢, n ycThH
€€ ONHCHBAIOT 0eCKOHEUHO MHOI'0 pa3 TAKHM
obpasom, uro Bepmunsl A, a obpasyor 3a-
HAaHHYI0O KPUBYI0, KOTOPYIO Ha30BeM OUpeEk-
mpucoti. llpu arom guamerpm ab nycrs Bce
BPeMs OCTATCA Tapajienpubimu ocu AB.
Hrax, pgoug roro aro6s mafitn ypaBHenne qis
3TOT0 GECKOHEYHOr'0 MHOKECTBA OKPY/RHOC-
Tell, BO3bBMEM KaKywo-uubyqb TOYRY a OH-
PEKTPHCH W OIYCTUM W3 Hee NePHeHJUKYIAPD
aK na raasuyio ochb. IomoxwnMm AK = a,u
TaK KaK AUpEeKTpIca AaHa, Ml OygeM umerh
Ka =epes a. Ilycers, cnemosarennuo, Ka=A4,
m Torga A Oyner meKoTOpoll ompeneseHHON
¢yrEnmeit a. 3areM K3 TOWKM @ IIPOBejeM JUHUIO ab, MapajielbHyI TIas
HOIl ocu, Koropas Gyner fuaMeTpoM OKPYKHOCTH, HMEIOMEH BepIInay B TOUKE
@ TUPEKTPUCH, M U3 KaKoli-HuOY/(b TOUKKM M OKPY/KHOCTH IPOBEHEM OpIHHATY
mP =y, coorsercrByomyio abcnumcce AP =z. Tarmm oOpasom, moxyumm

ap=x—a uw pm=y—A.

Puc. 90.

A ecaiu TIOMOIKUT AP ={ ¥ pm =1L, TO B CWIY TPUPOJH OKPYKHOCTH U2 =2ct—12;
a TaK Kak t=z—a u u=y—A, to Oymer

(y—4)* =2¢ (3 —a) — (s — a)?,

u ato Oymer oOIMUM ypaBHEHWEM, OXBATHIBAIOMMM BCE OKPYMRHOCTH, PAacIoo-
MeHHEIe Ha gupekTpuce Aad ommcanEmM cmocobom. CrefoBaTennhbHO, ecin
ABMEHATH JUHMIO ¢, 0T KOTOPOH 3aBHCHT U 3HAUeHHEe A, TO BCe aTh OKDPYRHOCTH
ImodyuaTcsa W3 HajeHHOro BHINE ypaBHEHWA.

450. Touno Tak ke, eCI¥ BMECTO OKPY}KHOCTH LiepeMemarh BROIb BHYEp-
4eHHOII mupeRTpucH Aad KaKyo-HEOYAb APYryio KpUBYID NUANI amb TakaMm
o0pasom, uro0H e BOpIIMHA WIW HAYAX0 abCmuce @ Beerga HaXOMWINCH Ha
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AIpeKTpHce U 9T06H och ab ocTaBalach Bee BpeM:A HapallielbHoll caMoil cebe,
TO TMONYYUTCH Ta € caMas KpHBasg JWHUA, OMHCAHHAA OeCKOHEYHO MHOTO
pas, W MOKHEO OyAeT Halitu ypaBHeHHE, KoTopoe 6ymeT OXBATHIBATH OJHOBpE-
MEeHHO Bee 9TH JmHud. llycrs IpHEpoga 9Tol mepegBUramomelics THHUN 3agaHa
¢ I0MOIBI0 YPaBHEHWS ME/KAy KOOpAMHATAMEH ap=[! U pm=U I TpHMEM
B KadecTBEe TJIABHOM OCH, K KOTOpoil OyHeM OTHOCHTH BCe paccMaTpHBAeMble
EKpuBHe, UpAMy 4B, napallelXsnyio ocsiM ab, ROTOPAs OJHOBPEMEHHO SIBISIET-
¢t ochio aupertpuckl Aad. Ecnau sateM momo:xuth, Kax pansie, AK=a
n Ka=A, rar 910 A 6yjer HeKoTopoit pyHKRIUEI @, 1T 00o3Haunrs abcuucecy AP
qepes x, a opguHaty Pm wepes y, o noiayunM t=x—a u u=y—A. Ciaegona-
TEIBLHO, €CJH HTH 3HAYCHMA HOACTABUTH BMECTO [ M U B 3ajaHHOC YPaBHEHWC
MERLY ¢ U U, To MOJYIUTCA 00IIee ypaBHEHNE, 0XBATHIBAIOIIEE Cpa3y Bce Kpu-
poie amb. W6Go, Kakoe G MHE HE COOOIMMIM ONpPeAeIcHHOS 3HAYCHWE KOJIH-
TecTBY 4, B pesyibTate MOJYUNTCS OfHA Karkaa-HHOynb KpwBas amb ns Oec-
KOHEYHOTr0 MHOKECTBA KPUBHIX, KOTOPHE OLNCHBAIOTCA YKA3AHHLIM BHIIIE
ypasuenueM. Tak, Hanpumep, ecim KpuBag amb Gyner mapaboioil, BeIpaskae-
" Moit ypaBHeHHeM U2 =ct, T0 B 5TOM ciiydae 0ecUuci¢cHHEIE paBHEE APYT APYLY
napa0odsl, BEpPWIMHL KOTOPLIX PACHOJOMKEHH Mo Auperrpuce Aad, a ocnu
napaliexbupl npaMoil aumiun AB, Gyayr cougepsKarhes B CIedYIOMIEM ypaB-

HeHNN:
(y— AP =c(zx—a).

451. Bpime MBI gomycTuJIN, UTO BepHiiHA KpHBoii A nepeMemaercs mo
BaflaHHO KPHBOJIMHEIIHON gupeKTpuce TaKuM o0paszoM, 4TO 0Ch KpPHBOI Bce
BpeMsI 0CTaeTcs TapallelbHOH ca-

b. Moii ce0e; ogHAKO MOKa BepIIMHA IMe-
g peMelaeTcsa WO 3aTaHHOL KPHBOM.
MoJIoyReHNe ocu KpuBoil ab TaKke

MOJKeT UBMEeHAThCHA Ji00nM 00pa3om,

H TaKuM CcHocoboM MOYKHO B IO-

s pasmo Oonee o0meM BHOEC HOIYIUTD
ypaBHeHNE AJA OOEHOW W TOH Ke

KpHBoOil, ommcamHoll OGecKoHETHOE

9HCI0 pa3 Ha 3aJaHHON MIOCKOCTH,

/ " cOrJacHo KaKoMy-HHOyAL BaKOHY.
Aas Toro 4tofb M3JIOMKUTHL 5TO fAC-

Hee, TOMyCcTHM, Bo-ueprrix (puc. 91),

b Y % 970 BepmMHa A KpuBoii ABIKETCH
mo okpyxuHocTH Aa TakuM 06paszom,
Puc. 91, 4TO0 0OCh KpuBoil JmHUM ab Beerga

Hanpaslena & medrpy O kpyra. Ta-
EuM 00pasoM, 0CcymIeCTBUB BpaliatelbHoe ABmKenwe Kpusoil AMB Bumecrte ¢
ocbio BAO Boxpyr Toukn (O, Mil moKamkeM Bce OGECKOHOYHO MHOrWme pasimi-
HEEe IoNoKeHusA KpuBoil AMB, 1 Bce 5TH IOJOKEHHS HY:KHO OXBATUTH
OHIM ypAaBHEHHEM, HIMEIONIIM B CBOEM COCTaBe HEKOTOPOe ITOCTOSHHOE, KO-
TOPOe cH0COOHO W3MEHATHCH.

452. Ilyere memamenmsiit paguyc AO =a0=c, u uycrs yroia AQa=—=a;
MOCHENHUH, COTIACHO MOMYIMEHWIO, MOMET H3MeHATbesa., M3 KaKoli-HUOYAL
TOUKH M KPWBOH, B3ATOI B HEKOTOPOM HOJOKEHNH amb, oMyCTHM Ha MPAMYIO
OARB, B3aATyI0 B KadecTBe IIaBHOi ocw, opuuaaty mP, u Torga Oymer OP =z
n Pm=y. 3aTeM U3 TOYKW M OUYCTUM TaKiKe HA cOOCTBEHHYIO 0ch ab KpUBOIL
amb nepueEguRYIAP mp. Ecan 0003HAUNTE ap = 1 pm =u, TO NOTYIUTCA HOUI-
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MeH/I0IMeecsl YPaBHEHUE Me;xAy { M U, KOTOPOE BhIDAaHiAST NPWPOLY KPHBOMH
amb. W3 Toukn P mpogeneM MapaiieabHo Ob imEno PS, KOTOPYI OpIMHATA
mp, Oynyunm HpOJOIKCHA, Tepeceder B TOYKe S, H TOrJa GyJieM nMerh

ps=zsina, Op—Ps=zxcosa;
a 3aTCM, BBHIY TOTO, 4TO
yrosi Pms = AOa = q,

moJIy4aeM
Ps=ysina u ms=ycosa.

Orciona
Op=c+t=zxcosa+ysina H mp=u=ycosa—zsina.

Taxum ofpasom, B 3ajammoc ypaBHEHHE MC:ELY L M U clenyer MHONCTABUThH

tl=xzcosa-ysina—c m u=ycosa—zsina,

n TOrja MmOJIYUuTCAHA O6IILOO ypaBHCHUC MeXKIY KOOpAuHaTaMH X U Y, B KOTO-
poM, ecjid NONMyCTUTL, 4YTO YyTIOoJI O MeHACTCH, CojiepHaTCsT BCEe KPUBEIE amb.

453. lycrp remeps Bepmiura kpusoil AMB (puc. 92) mepememaercs mo
KaKoif yrofHo guperrpucc Aal: npm 9ToM 1ososkeHme ocu ab Gyner, KOHETHO,
IOCTOSIHHO H3MEHAThCA Tak, 4ro yroa AOa y
Gymer HEROTOPHIM 00pa30M 3aBHCCTh OT 5=
TouKr a. Tak, HampmMep, Hycrh, KOIJa
BepumMa Haxogutes B a, AK =a nw Ka= A, [
a rame oycers yroa AOa=a. Tar kax 2 N
OUpCKTpHca 3afgaHa, 1o A Oymer IeRoTo- S \
poil maBecTHOH OyHKuUHeil @; PaBHHM 06- >
pasoM cHHYC M KOCIHYC yria o OyiyT Ka- \
waMn-to  QyiwumaMit a. [lpu stox  obo- 4 \
3HAYCHIIX 1IMeeM \

Ko—4 1 Oa=-2

:tg—a sina’

. M
IIpe:kae Bcero ms Kawol-mmbyan Touxu m

KpHBOil amb ouyctum nepucnnrymsp mP
Ha raaBEy0 ock AOQ, a sateM Ha cober- g P B K A
BEHHYIO OCh KPHUBOH ONYCTIM ITepPHEIIUKY- .

) D Puc. 92.
aAp mp, u nyers AP=g2, Pm=y u
ap=1=, pm=u; TOrjJa NOJy4INTCs HeH3MCH-
HOe ypaBHEHHe MCIKAY Z M ¥, M3 KOTOPOTO MO;KHO ONPEIEINUTh U3MeILAIonee-
Cs YPaBHCHHC MeJRAY Z I ¥, OXBATHBAIOIEe BCe KPHUBHE JITHHM amb.

—— -

494. C sroit measlo omyetiM us P wa HPOROJKCHIE JIMHITH ) I1€ PHeH-
muryasp Ps, roropsiit Gyaer napanienen ocu abO xpupoil. Torga, mockompry
yroa Pms = AOa = a, 6ygeM 1Merh

Ps=ysina 1 ms=1ycosa.
JareM, B cuiay TOTO, UTO

R |
OP—aﬂ—tg—a—I,
dyner
ps=asina -4 Acosa — zsina
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n

Op— Ps=acos a—JrAtci(i— & COS .

ga
Orcioma monyuaem
0p=acosa+%—xcosa+ysina=sma—-

d, 3HAYUT,

t=Asina—acosa--zcosa—ysina
u

w= —asina—Acosa-+ zsina-y cosa.

B cuny usinomenroro, eciu B 3ajaHHOE ypaBHCHWE MEKAY ¢ M U TOJA-
CTABHATH

t=(r—a)jcosa—(y— A)sina
u
u=(x—a)sina 4+ (y — 4) cos a,

TO MOJYIHTCS HCKOMOE ypaBHeHnme MeRmy z u y. CremoBaTeabHO, MO KAKOMY
OB 3aKOHYy HI OLNCHBAJach Ha IJIOCKOCTH OCCKOHEWHOE YHCIO pPas3 KpH-
Bag amb, 0 M3I0KEeHHOMY cmocofy MOKHO HallTy ofmee ypaBHeHHe, KOTO-
poe COAEp/RUT B cebe OJHOBPEMEHHO BCE 3TH KPHUBHIE.

455. Vrak, yKasaHOEIM IyTeM MH OXBATHM OJHAM YDaBHEHUEM OECKO-
HEYHO MHOTO OINHAKOBHIX KPHBHX, KOTHA OHH OTJIWIAIOTCA IPYT OT APyra Jullb
CBOUM IIOJIOJKEHHEM, €CITH TOIBKO IOJY4eHHOE YpaBHEHWE MERAY [ W U
ABJIgeTCsT HeM3MEHHEIM W COBEDIIEHHO He 3aKjiogaer B cefe Kakoro G TO
HE OHJIO TOCTOSHHOTO @, KOTOpOe MOKHO ORTO O m3MeHsaTs., Ho ecanm
B ypaBHeHNe MeEAY ¢ W U BOMIYT ONHO WA HECKOJBKO HNOCTOAHHBIX, KOTO-
PHE MOKHO CUHTATh 3aBUCANINMH OT @, TO MBI HOJy4aeM GECKOHEYIHO MHOTO
pasMWYHEIX KPWBHIX, NOZOOHHX WIH HC TNOMOOHHEX HIpyr Apyry, KOTOpHe
conep;KaTcA B OMHOM M TOM jKe ypaBHeHHH. ITH Kpussie OyAYT HOJOOHH
ApPYyr IPYyry B TOM cJyuae, KOTJA VPaBHEHWE MERAYy [ M U TAKOBO, YTO
U paBHAeTcA KaKOH-EEOYAb ONHOPOAHOH (QYyHKUUHE HEPBOro W3MEpPeHus oT i

8 u f, roge f ecTh KOIWYECTBO, KaK
YrogHo 3aBucAmee 0T 4. B mporms-
HOM clydae Kpupee He OyayT Imo-

n ZOOHEL APYT APYyry.

456. Jlyjst TOro wroGH HOSICHUTH
CKaBaHHOE BHIIIE HA IIpUMepe, Ipej-
crapum cebe (puc. 93) GeckoHeuHO
MHOro OKpyskHOCTCH AB, aB, amB,
HPOXOAAMUX Hepe3 B3aJaHHYI TOY-
Ry B, mpmueM IIeHTPH BCeX BJTHX
A s a2 7 ¢ - > OKEyHQHc?cTeIVI PaCIOJI0KEeHbl Ha IPA-

Mot AE; uomobHOro poma OKpYR-

Pme. 93. HOCTAMH 0OBITHO HPefCTABIAIT Me-

PUAMAHE HA reorpaguIecKux Kap-

tax. OuycTum u3 Toukm B mepueHnuKysasAp Ha OpaMmyio aupuio AC, u OycTh
BC =c¢; 310T 0Tpe3oK sBiIAeTcs HemsMeHHEIM. PaccMoTpum Temeph Kakymo-
HEOyAbL OfHY U3 GecumcieHHHX OkpymKuOocTell amB. Ecam omycrmM 3zmeck
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opnmuary mP, 106yner CP =2z u Pm =y mn, namee, xora pagnyc oroil OK-
PY/KHOCTH IO OTHOIIGHMIO K OIHOII U TOH K OKPY/KHOCTH ABIAAETCH TMOCTOSH-
HHM, HO II0 OTHOMIEHWI0 'KO BCeM OKDY/KHOCTAM OH ABIACTCS ITePEMEHHBIM:
monoyxkuM aF = BE =a. Tormga 6yner

CE=Va—c¢2 m PE=z+Va—c.
Tak kak, cramo OwTh, PE?2-- Pm?2=a?, 10
Pdat+22) a? —c?at—ct=a?,
TO €CTh
y2=c2— 2z a® —c*— ¥
a ecim BMECTO IOAJIEKaNiero M3MEHEHWIO IOCTOSHHOTO BBOCTH B YpPABHCHHE
otpesok CE =q, To moayuurca HecKoJbKO Oollee HpoCToe YpaBHEHHE
y?=c?—2ax— 22
KOTOPOE€ B CUJNy W3MECHYABOCTH @ IIPEACTABAT DPENIATEILHO BCe OKPY;KHOCTH,
MPOXOMANIe Yepes TOUYRY B u HMeronne NeHTpsl Ha upamoil durnn AF. Ana-
JOTUYHBLIM 00pa3oM MO;KHO € HOMOTIbI0 OJHOI'0 YPaBHEHHS IPEACTABHTL Gec-
KOHEYHOE MHOKECTBO JIOOHX KPUBHIX, MOFINHAIONUXCS KAKOMY-HAOYIb OIIpe-
AeIeHHOMY BaKOHY, €CJIH TONBKO HANJEKANMUM 00pasoM UpOBOAHTEL Pa3iimane

MEAy ODOCTOAHHBIMH, KOTOPHe MORHO UBMEIIATH, U CcOOCTBEHHO HCM3MEHHEIMH
KOJIU4YeCTBaAMHA.

) SSS
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0 IIEPECEYEHHH KPHUBHIX JUHHH [%)

457. B mpegsiaymux riaBax Mbl y:ke HEOMHOKPATHO BUeJH, KAKHM oGpa-
30M KDHBBIE JIVHUHA TEPECERATCA MPAMBIMII, W Mbl HOKABAIH TaM, 4TO JVUHUHA
BTOPOTO MOPALKA He MOI'YT ObITH II@PECeYeHH IPAMEIME GoJlee YeM B IBYX TOUKaX,
JHHUN TpeThero mopsigka—O0oiee 9eM B TpeX TOUKAX, INHUU ;KE IOTBEPTOrO
MOPATKA AOMycKaloT He OoJbiIle TETHIpeX TiepecedeHuii, W Tak maliee. A Tak
KaK B HACTOAIICH rilaBe s MocTaBui cebe mMelIbio OMpedelIuTh KOJIHY4ecTBO B3anM-
HEIX [epecedeHnil, KOTOpHe HONYy9aloTcsA V BYX KaKOX-HHOYAb KPHBBIX, TO
8T0 uCcCITeHOBaHNE HANO OyAeT Ha4aTh ¢ IPSAMEX ¥ oIpegelInTh T¢ TOYKM, B KOTO-
puIx Jdio0as mpAMasg MoMKeT Hepecedb NaHAYI0 KPIBYH. JTHM MEI HOITOTOBUM
MYTh IJA OUpPEACICeHUs B3AUMHBIX IEPECeYeHN KPHUBHIX JHMHAI, a 3TOT Hpej-
MeT 00HYHO BechbMa JOUPOKO IPHMEHsAeTcsl OPH IOCTPOeHHH ypaBHeHmi [®]
BHICIIUX CTeNeHeil, 0 ueM s Gyny mpocTpaHHee TOBOPUTh B clemyoouieil riase.

458. Urar, nmyerbs npepioskena (puc. 94) wakas-unOynb kpusas AMm,
Mpupoga KoTOopoil 3ajana ¢ MOMOMIBI0 YPABHEHUS MEMKIY HUPAMOYTOJIBHHIMK
roopuumatamy AP =z, PM =y. Ilpo-

M BefieM KaKylo-HuOynb mpamyio BMm;

tpedyercsa ompegeNnTh, B CKOJIBKHX
KaKOX MMeHHO TOUKAax OHa Iepeceder
kpusyio AMm. C 31oil menpio ciegyer
HAITH ypaBHEeHWe IpAMO# npm Tex
JKe TIPpAMOYTOJIBHIIX KOOPANHATAX Z U ¥/,
OTHEeCEeHHOE K Toil ke ocn AP u K ToMmy
ske magany abeuuce A. Craio ORITh,
ypaBHeHWe AJIS OpaMoil JuAnn Oyger
uMeTh caenyiomuin Bun: az—+ Py =y. Us
IIOCTeMHETO BHIHO, UTO €CJAT IOI0KHTh

s 2 P ?
Puc. 94.

z=0, To monyumrea y=AD :%, a

ecan mono:kuth y =0, o nonyaurcs —AB = %;« ,OTKYMa BLIABIAECTCS TOURA Ie-

pecedennsi B 3Toii MpsAMOHl JHHUH ¢ OCBIO, a TaK/Ke 3HAYCHME YIVIa y TOUKH

AD a
B, Taurenc KOToporo =45 =" " YrazanHHM OyTeM KaK KpuwBaf, Tak O

. paccmarpuBaeMas 37¢Chb OIpsAaMad JUHAA BLIPAIKAITCA ¢ TOMOIIBIO ypaBHeHIIfI-
MeRAY OJ{HUMHI 1 TEMU 3Ke KoOpAMHaTaMu r 1 J.
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459. Eciu B 060Mx NPUBEJEHHBIX BHIIIE YPABHOHUAX MBI OyIeM Bce Bpe-
Ms1 OpaTh abCUHCCH & ONHHAKOBEIMU, TO OPAHHATH Y, eclin OHU OyayT pasind-
HEIMZ, TOKQKYT, HA KAaKOM PACCTOAHUM APYT OT ApyTra HaXOATCA TOYKH KPH-
Boil B OpAMOI, COOTBETCTBYWIIHE ofHOM U Toil 3ke abcumece. ClenopaTeabHo,
ecin u3 000X ypaBHEINMI HOIYIMTCS OJHHAKOBOE 3HA4EeHWE OPIUHATHL Y,
T0, 3HAYNT, B 9TOM MECTe KRpIUBas W HPAMAasa UMEIOT 00Ny TOYRY 1, CTaJX0 OHITH,
B 3TOM MecTe mpoucxomur muepecedenne. CiemoBaTelbHo, AJA TOrO 4To0BI
HaliTy 9T HepecedeHus1, cleayeT MNOHYCTHTh, 9TO H B TOM W B APYIOM ypaB-
HEHAH, ToMAMo abcimnce z, PaBHB MEKAY c000K ¥ OpAXHATH Y, TAK UTO MOJIY-
4YaeM JBa ypaBHeHH:d, COAep;KAIUX B cefe [1BA HEM3BECTHRIX KOJIMYCCTBA
Z MYy, ¥ B pe3yibraTe PeIIEHNs HTHX YPaBHEHUH oupeneLInTcs Jubo adcuic-
CHl Z, KOTOPHIM COOTB@TCTBYIOT 9TH IiepecedeHundA, Jubo ke oppuHarts y. Taw
BOT, €CIIH U3 YKAa3aHHHIX BhHIlIE ABYX YPaBHENUH TCRIOYWTh HEH3BECTHOE ¥,
TO HOJIYyYUTCSA ypaBHeHHE, KoTopoe OymeT cofepsxarh B cefe JIML OFHO Heu3-
BECTHOE X, 3HAUCHHSA KoToporo mamyT abenuccet AP, Ap; orciona mago Oymer
npoBecti opaitmarst PM, pm. KoTopele OPOIAYT dYepes TOYKHN HePeCeICHUA

M u m.

460. Tar wawr ypaBHeHueM A upsimoii BMm ssusierca oaz—+Py=vy,

—ox -
TO H3 II0CJAEgHETO MOJyHRaeTcs y:Y ﬁ . Ecam 910 zmauenme OOoACTaBHTH

BMECTO Yy B ypABHEeHWe MJIA KPHBOMH, TO wolyduTCs ypaBHEHHNe, cojeprkamee
B ce0e Jaumb z, AeHCTBUTEIBbHEE KOPHU KOTOPOro JagyT Bce alOCcImHcesi, KOoTo-
PHIM COOTBETCTBYIOT HEPECEUYCHUsA H, CTANO OBITH, MOKHO 0yAeT CYAUTH 0 KOJIH-

9eCcTBE IepecedeHNil HA OCHOBAHHUN 9HcaIa JeHCTBUTENTLHEIX KOpHeN 1Ia z,
o —Qx
KOTOpoe maeT HalileHHOe ypaBHeHNe. A TaK KaK B BHIpaskeHIe T y:Y B

HEU3BeCTHOE £ BXOMUT B IEPBOM W3MEpPEHHH, TO IOCTe NOKCTAHOBKH HOAYIUTCH
ypaBsHeHnue, B KOTOpoM r OydeT MMeTh He OoJbIle H3MepeHwuil, 4eM pambiie
B YpaBHEHUH [Jsi KpuBoil mmenu cosMmectHo z u y. Cruemosarembno, z Gymer
HMETh TaKoe 3Ke YNCI0 N3MEepeHHI N jKe MeHbllee, eclli, KOHeTHO, B Pe3ylb-
TaTe TMOJCTAHOBKH WMCUE3HYT 0oJiee BHICOKHE CTEHEHU Z.

461. Ilocie Toro Kak yKasaHHBIM IyTeM Halimembl abcnuccht AP, Ap,
COOTBETCTBYIOMNE TEPeCeYeHns M, ¢ HX TTOMOHIBIO JIeTKO HANTH TOWKH mepe-
ceuennit M u m. JlelicTBUTENIBHO, TaKk KaK OPAUHATHI, BOCCTAHOBIEHHEE B TOY-
Kax P u p, upoxopmsr uepes TOYKU TePECeueHHsi, TO CIEAYeT JWIIL OTMETHTH
TE TOYKM, THE 9TH OPAUHATH NepecekRaoT npsmyio BMm. Mosxuo 6bto Gn
OTMETUTHL M TOUKH, B KOTOPHX OPAMHATH IepeceRaioT Kpusyw AMm; "o Tak
RaK 349aCTYI0 OJHA OpAHIATA HePeceKaeT KPHBYIO B HECKOJILKHX TOUKAX, TO
OblIo0 GBI HEH3BECTHO, KaKas, cOOCTBEHHO, TOYKA KPHUBOIl gaer B To ke BpeMs
TOYKY NepeceueHusi. IT0 HeymodCTBO OTHajgaer, €CHM IIePEeced4eHud OTMeva-
1oTes Ha upamoill BMm, Tak KaK mocIedHss Moiker OHThH mepecedeHa JI000M
opAMHATOH AUINb B ofHOI Touke. Ho ecau 61 cryyuaocs, uro Ba 3HadYeHUsA &
OKARYTCA PaBHBIMU APYTD APYLY, TO B 5TOM cllydae [Be TOYKH HepecedeHIlst
M u m consiorea B opuy toury. Grano OvITh, B 9TOM cidydae Jubo mpaMas
aunana BM oxaskercsa KacaTembsHoil K KpuBoit, mn6o ke mepeceuer ee B ABOHHOM

TOYKe.

462. Ecan mocie nCRITIOICHHUSA HEW3BECTHOTO ¥ Moy Taloleecs ypaBHenue,
KOTOpOe JOJKHO ONpEeeNnTh I, He HMeeT HHKAKOTO NeHCTBNTeNLHOro KOpHH,
TO 9TO CAYKHT CBHAETEILCTBOM TOTO0, 4TO IpaMas BMm uurme me mepecexact
H HC Kacaerca Kpwsoil dunnu. [feficTBUTeNBHEe 5le KODHI 9TOTO ypaBHEHUH
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(ckoibKO OB MX HI OBIIO) YKA3HBAOT Ha CYIMECTBOBAHlE TAKOrO i€ WHCia
HmepecedeHmil, TaK KaK KayKpoll meficTBHTeNbHOH abclHmcce COOTBETCTBYET OFHA
melicTBUTeNbHAH opAuMuaTa mpAMod BMm; 1 Tak Kak opIuHATa KPUBOH INHAHK
el paBHa, TO HEBO3MOKHO, 4YTOGBI 37leCh He OBIIO HHKAKOIO IepeceueHus.
3nech GymeT yMECTHO OTMETHTD, UTO IpH HepeCeYeHnH KPUBLIX JHHUN He BCerxa
BCe KOPHHO JalOT TaKoe jKe KOJAMIecTBO mepeceseHmid. llpmumma storo cramer
OOHATHA B CKOPOM BPeMeHH, KOI'ZZa ME PacCMOTpPHM JBC¢ KPHBEE I HCCICHyeM
WX TIePEeCedeHA.

463. Urtak, mycts ommcamsl (puc. 95) gBe Kakue-inGo Kpuspte MEm
uMFm KOTOPHIE B3aUMHO mepeceKalorest. JIJst Toro arodnr ONpeJIeJIMTH WX Hepe-
CeYeHMs1, BHIpasuM UP®poxy Kase[oll 13 aTnx
JHHEME ¢ IOMOINBIO ypaBHeHHH B IIPAMO-
YTOABHBX KOOpAWHATAX X M}, OTHECEAHLIX
K OIHOII U TOH ;Ke obmei ocu AF u K ogHo-
F m My u ToMy ke Hauany woopmumar 4. Craito
OBITh, €COUM B3ATH M 00eX KPHBHIX paB-
HLIe afcuucesl £, TO TaM, IIe TPOHCXOAT
y nepecedeHus1, cOBmAAyT 1 opmusarsl y. Ilo-
3TOMY, ROTIA 13 000HX IPeAI0KeHHLIX YPAaB-
A ar. ol g HeHWid KPUBBIX [OCTe HCKIYeHns y obpa-

pby 3yeTcs HOBOE ypaBHEeHue, B KOTopoe B Ka-

” gecTBe HEH3BECTHOTO BONIET TONBKO X, TO

Pac. 95. Bee mepeceyenuss M, m, m, KakoBo OH Hnu

ObLTO WX YUCT0, OYIyT BHABISHH ¢ IOMOLIBIO

HefCTBATeABHEIX KOPHeH 3TOro ypasHenus. JTo 3HAYNT, 4ro abeimcest AP, Ap,

Ap w T. I., KOTOPHIe COOTBETCTRYIOT mepecedeHuaM N, m, m U T. 1., IpefCcTaRr-
ag10T ¢000I0 3HAYEHNA Z, YHOBIETBOPAKIINE 3TOMY YPaBHEHHIO.

i

™

464. OpgmEako mocne TOro, Kak GyAyT Halimensl YIOMAHYTHE abCIMCCH
AP, Ap u T. ., KOTOPEE COOTBETCTBYIOT HePecedeHNAM, He CTOJb JerKo Oymer
galiTu caMmble ToukHn mepecedennil. J[edCTBUTENHHO, €CIM Y KarKmoH M3 3THX
KPUBHX OgHON u Toif ske abcmucce AP cOOTBETCTBYCT HECKOJIBKO OPAMHAT, 9TO
mMeeT MecTo, KOTHa HJid 3THX KPHUBHX y Oyjer MHOrosHadHOH (yHKImell x.
TO Hamo OyJeT M3 HTOrO MHOMKECTBA OPAMHAT BHOpaTL Te OPIMHATH, KOTODHIE
PaBHK MeXTy C060K. ITO HCCaeqoBaHue TeM (olee yTOMUTENBHO, 4eM 60ab-
mIee UICA0 3HAYEHMH NIPMHWMaeT opguAaTa Toil m papyroi xpupoii. Ho aro
3aTpYNHEANE MOYKHO JeTKo 060fTH, eCIN IPH NCKIIOYeRN OPJUHATH U3 JBYX
npefJioyReHHbIX YpasHeHuil BOCIONB30BAaThCA TeM ypaBHEHHeM, KOTOpOe Olpe-
mesisieT y wepes x; mO0 M3 9TOr0 ypaBHEHHA NIA Ka/K{OTO HAWJEHHOTO 3Hade-
HHAS £ MOKeT OBITH ollpefelleHa BeJHYAHA OPIMHATH, TPOBeeHHON oT Toukn P
IO TOYKH MEPeCcedenysi, II [Ji HTOTO He IoTpebyeTca MCCHAENOBATL TPHPOXY
TOll WMAM HMAOH M3 KPUBHIX, WIN jKe 00eMX KPHBHX.

465. Tlycte omma m3 3THX KpUBHX OygeT mapaboioil, IpHEpoOKa KOTOPOi
BEIpAyKaeTCH ypaBHEHNEM
y:—2xy+z*—2ax =0,
a Opyras KpHBasg IMyCTh OyJeT OKPY/KHOCTBIO, KOTOpPas BHPAKAETCA ypas-
' HeHIIeM

y2+a?—cr=0.
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IlJIH HCRITIOYEHU S [ BHIUTEM [IePBOC YPpAaBHEHME W3 BTOPOTO, M TOTJIA B UTOTE
ocraercsa

ct—2az

2oy -f 2aw —¢* =0, orRyla y= —

M3 IOCHeJHero yrike BIYTHO, 4TO Kakue Om |peficTBuTennubie | s3HaueHus uy
TOMXY9aNACh ONA I, AJIA § COOTBETCTBEHHO Beerga OyayT NoJdydaTbes meid-
cTBATEAbHBIe 3HaveHus. [lojcrasnM spadenue, WafimenHoe s y, BO BTOpOe
YPaBHEHHE, W TOrjga IoJyduTcs

¢t —4dactr + 4 (a® — c?) a?+4at = 0,

Haskpptii jleficTBuTeIbLHBIT KOPEHDL DTOr0 ypPaBHEHMs JaCT QaKTMIecKoe mepe-
ceuerne. Ilomoskum ¢ = 2a u, crajo OLTh,

4at — 4adr — 3a2a? - 1t = 0;

I

OJdHUM M3 ROpHeﬁ ITOI'0 YPAaBHEHUA SABIACTCH X :2(1; TI0GJe UCKILIOYeHHA MTocaeN-
Hero OCTaHeTCsi ypasBHeHue

234 2axt 4 ax — 2a8 = 0,
KOTOpOE [aeT eilte OofuH JelicTBUTeN bHbI Kopeub. OpAHHATH, COOTBETCTBYIO-

2a% - ax
e Kalk IepBoMy, Tak K BTOPOMY Ko pHIO, ImojdryuaeMm mn3 YpaBHCHUWA i — —

. xr
Uepsomy KopHto, 710 ecTh z:=2a, Gyaer coorsercrsoBarh y =0, Tax uTo.mepe-
cedeHUe UPOMBOIJeT Ha caMoil ocu.

400. Otclofia HOMATHO, YTO BO BCEX CIYWAsAX, KOr/A 002 yPaABHEHMs ML
Z W Y TAKOBM, YTO B PE3YJLTATC HCKIOUCHUA J LOJNYTaeTCH pamuoHalIbIAs
GyHKRIMA %, KOTOPAA paBHa y, KaKuplil ieficTBUTeNBHEI KOpenb Z, KOTOpPEL
MONY4aeTest M3 IOCTeJHer0 yPpaBHeHHA ([I0CJe TOI0 KaK §f MOJHOCTBI0 MCKITIO-
uen), JAcT J(eliCTBUTeILHOe Ticpecedenie. Ho ecau npym MCKIIOYeHHM He HaXO-
AUM HUKAKOI PAIlHOHAJIBHOH yIKIMH £, KOTOpas OoKasalach Oul paBHOIl y,
TO MOJKET CHLYUUTECsE, 9T0 He BCe JeMCTBUTe/LHBIE KOPHI, TIOMyYCHHbIe H3 OKOH-
4aTeJNBPHOr0 YpaBHeHus. JajyT HacTogIHe nepecevediusn. JleHcTBETENBHO,
IpH 3TOM MOZKeT ITOJIyYWThCSI TAKOEe 3HAYeHWe OJA Z, YTO IMOCIETHEMY HU Ha
KaKoli KpUBOM He GYHAET COOTBETCTBOBATH HEIICTBMTENbHAM OpAVHATA; TeM He
MeHee B [aHHOM C/1y4ae e CHCAYeT JyMaTh, 9r0 B BEIYMCIAEHUE BKPANACh OG-
ka. B camom feire, Tak wax moxoGmoro poja ademucce y o6enx KPUBHIX COOTBET-
CTBYIOT MAUMBIE OPAHHATLL, d JI: MHUMOCTel PaBeHCTBO M HepaBeHCTBO MOTYT

HMCTBH MECTO COBEPUICHHO TaK ke, KaK y HCHCTBHUTENBHAX KOJIHUUCCTB, TO HET
HUKAKUX HPeOATCTBHIl, 4ro0n Takue y

MAAMBIE OPAUHATHL ObLIN PaBHbL JPYyF
ApPYry M, TaKuM o00pasoM, cozjganainy Z
BUAUMOCTE TepecedeHns 1),

467. Jlist roro 9TOOLL 9T0 scHee mo- £ EA\ 7e
raszaTh (puc. 96), vuLIgepTMM Ha OHHON K
Toit e ocu BAE mapa6ouy EM ¢ mapa-
METPOM == 2@ i BHE ¢e OKpy:RiocTh AmpB
paguyca = ¢, ¢ IPOMEIKYTKAMH MLy Pue. 96,
numu AE =b, rtar, 4T00Bl ObLia  10J-
J1asl YBePCHIIOCTD B TOM, UTO OHH IIIKAK e nepeceraiores. BospmeM A B kaue-
cTBe Hauajda abcuice. KOTOPHe 110 Hampasgeunio & £ nycrs GyiyT momon-

1) ideoque inferscclionem mentiantur,
16 1 diaep, 1. 11
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TeJIhHBIMI, a B 00paTIOM HampaBleHAH K B — oTpunmarteasusiMu. g mapa-
Goanl y Hac Gymer ypasHenune y2—=2ax—2ab, a Qs OKPY/KHOCTH — ypaBHEHUe
y?—=—2cz—2*% Ecian Temepb Mul HCKJII0OYNM U3 0J0MX 3THX ypaBHeHuit y,
KaKk ecau OB ME XOTeIM HAMTH Iepecevediie 9THX KpPHBLIX, TO MBI Cpasy
aomyauM

224 2(at-¢)x—2ab=0,

M3 KOTOpOro AJd x MoJydaercd [ABa [elicTBHTeNBHLIX 3HAYCHHNSd, a UMEHHO:
T=—a—c+ V(a+c)>+2ab;

omHO M3 9THX SHAUEHUN ABIAETCA IHMONO;KUTENBHEIM, a APYroe OTPUIATENb-
HBIM, XOTS HUKAKOro IepecedeHus QarkTuuecku me cymecrsyer. CilemoBa-
PeABIO, IS 9TUX AByX abcimec Kak mapaGolia, TaK M OKPYMHOCTH HAAYT
MHIMBIE OPSUHATHI, KOTOPHIe, XOTA M OyHy9d MHHUMBIMH, OKQJKYTCH PaBHbIMA
meiasgy cobowo. llogerasus TNpluBeneHHOe BHIllle 3HAYEHHE £, MBl IMOJIYYHAM

y=]/—-—2a2-2ac——2ab:|: 20y a4 2ac+ ¢+ 2ab,

M 93TO BLIpAKEHNE, KOHEYHO, ABIACTCA MHHMbLIM.

4068. W3 mpmsegendoro BHlle IpHMepa IIOHATHO, YTO CYIIeCTBYIOT H MHH-
MbIe Tlepeceuenus KPWBBHIX, KOTOpbe, XOTA (aKTHYIecKI IepecedeHHA 3/eCh
mer 1), u3 priducaenuii onpemedsIoTcsa TaK, Kak ecau Op oHN Onm feiictnu-
reananiMi. 1looToMy He Beerya 1o 9Ty AeHCTBUTEIBHLIX KODHEH AJA z, KaKoe
COmep!KUT B cefe OXOHUATEIbHOEC YpaBHeHHe, MOJKHO CHeJaTh IIPaBUNbHOE
sam/iiodcHHe O wHcle TepeceueHnii. DBems Mosker cayuntbes, uTO HMeeTcs
§oJIbIme meiicTouTe LABIX KOPHCH, YeM Hepecedenuil, WA 4T0 Boollle HeT HH
OJIIOTO JTIePeCceUeHlsT, XOTs W 1IoJy4aercd ABa AN OoJsblmee UHCJIO [eHCTBH-
TeJNBHAX KopHeil z. OHHAKO Kamgoe relicTBUTeJIBHOC IepecedeHlie Beerma npe-
moJjiaraeT HaJW4YMe AeUCTBUTENBHOTO KODHA B OKOHYATEJHLHOM YpaBHEHHMU, U
3HAUNT, FelicTBNTeNLHLIX KOpHeH z OyjeT 110 Melblleil Mepe CTOILKO, CKOJBLKO
AMeeTCA lepecedeHuil, xors uHorga Oorsaer M GoJblllee KOMUTECTBO pedcTBH-
TCIBHHIX KOpHeil. A COOTBETCTBYET JH KALHOMY HellcTBUTENBHOMY KODHIO
75 2 paKTU"geCKOe Iepecedellne, 9TO JeTKO y3HATh, ONMPEAeIUB COOTBOTCTRBYIO-
mee spadenne y. Ecawm ato 3mavenne Gyner AcilicTBUTEILHBIM, TO IepecedeHue
MeeT MeCTO, a eCIHM OHO OymeT MHUMHIM, TO U Tepecededaue Toke OyneT MHUMEIM,

T. e. ero He Oyger.

469. Tarum ofpaszoM, MpuBefieHHAsI BHHIIe OTOBOPKA, T. €. 3TO PasiHyue
MERTY dIUCIOoM MeilCTBHTeIpHHX KODHeil x M uucaoM mepeceueHnil, iMeer
MeCTO JIVING B TOM CJIy9ae, KGrAa B 000MX Y PABHeHUAX OPIHHAATA [ MMEeT IIOBCIO-
Ay deTHtic W3MepeHIsT W, CJeJoBAaTeNbHO, IJaBHAA OChb ABIAAETCA THAMET-
poM ofleHX KPHBHIX WM ke KOrAa 06a ypaBHEHUA HMEIOT TAKYIO CTPYKTYDY,
W10 mpU WCKIUennu y2 oHOBpPEeMeHHO BHIAKaeT W y, TAK YTO Y He MO;KeT
OKTH BHIPpYKEH panuoHadpHoll ¢ymkmueil z. Tak, manprMep, ecli OJHIM U3
vpasuennii Oymger

yz —ry= az,

a  Apyrum
y* —2zy® + 2%y = b2,

TO, TaK KaK 13 HEePBOTO yPaBHEHUA TOJTYdIaeTcs
(2—zy)?=0a* wam y*—2xy%=at—2%?,

1) etiamsi sint nullae.
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OpU DOACTAHOBKE BTOr0 3HAYEHHS BO BTOPOE ypaBHeHme GyjaeM IIMeTh

2.2 2 at — b*x? 2
at — 2%y + 23y = 0%x? uoam Yoy =——— =a’,
OTKy/a
2= ca
u;:_i_b:l
M, SHAYHT,
__xe
V a4 b2 ’

Taxum o6pasom, cosjaeTca BledYaTielle, YTO B JAaHHOM clydae MMeeM IBa
nepeceuenns. Ho o ToM, apnmiores i1 ofa 9T nepecedenns JefcTBUTeNbHIMIL,
cieyeT Cy[HTh 110 3HATCHINO }J, KAKOe OHO IOTYy4MT U3 ypaBHeHus y2—zy —a?.
CrnenoBaTtenbuo, OymeM HMeThb

. (l21
o _Ea%y a?

YUy ae

M TAaK Kak BCe KOPHM 3[eCh JefiCTBUTeJbHBI, TO FICHO, 9TO €CTh YeTHIpe mepe-
ceueHNsT M Kaykpoll u3 aberumcc

a?
-

T Vagor

COOTBETCTBYIOT [Ba I[eﬁCTBHTe.TII)HLIX nepecedyeHu:I.

470. Ho B rex crydasx, KOrja 0Ch He ABIAETCA ONHOBPEMEHHO JITaMeTpOM
00enx KPHBBIX W KOTHa NIPH HCKIIGUeHMH 00Jiee BLICOKHX cTelleHCli y ero nep-
Bag CTeNeHb He HCKJI0YAeTcs NOJHOCTBIO H3 YPABHEHNS, TO, TAK KaK MBI NPH
BTOM MOJyYaeM y B BHAE paluoualblioli GYyHKIUN I, Kaygull el cTBUT e bHLIH
KOpernbs OKOHYATEJILHOr0 ypaBHEHIIS YKA3LIBAGT HA Haludue AelicTBATENBHOTO
NepecedeHNs, W B 9TUX CIydasgX HET HAToOHOCTV B KAKHX-ITUGO OrOBOPKAaX.
Takono momokenue, Korga ofHa M3 KPHUBHX 3aMeHseTCH npAMOfl JuHHel,
Kak MBI 3T0 BIJIeNIM Bbhillle, HJIM KOTJA €€ OPAMHATA BHIPAMaeTcA OHO3HAYHOMN
dynruneii z, n6o Torpa Hu oaHGIH abcnucce He GyHET COOTBETCTBOBATH MUMMAs
OpAMHATA M, 3HAYAT, KAKHBII KOpeHb I [ACT JeiCTBUTENBHOE TlepecedeHHe.
U B GonpmurcTBE cayuaes, XoTs 0Ll 3HAYCHHE y B KasKLoe U3 yDaBHEHHI BXO-
AMJI0 B HBMEPEHVH Bbille NePBOIO, TeM He MeHee NPH MCKIIYEHUM y OGBHIYHO
HpUXOAAT K yPaBHEHHIO, M3 KOTOPOro 3HadYeHHe y NOJY4YaeTcsi B BURE pa-
IFIOHANbHOM, T. e. OGHOSHAUHOH, pyHRUuMM z.

471. Crywam, Korjia HeKOTOpbie M3 NEPeCEUeHNH, KOTOPhe NOJYIaioTCs
B pesyJapTaTe pacyera, OKa3HBAIOTCsl MHHUMBIMA, OLIBal0T He TOJIGKO TOTHA,
Korpa HA OJHA 113 KPHUBHIX He ¥MeeT JielicTBUTeNbHOM OPAMHEATH, KOTOpPAs COOT-
BercTBOBala OB Halifennoil aberucce, 9T0 IMEJI0 MECTO B TIIpUREJIEHHOM BEITIE
npuMepe OKPYRHOCTH M Napaboisl. MoryT mpexcTaBHThCS M TAKOTO POAA CIy-
9au, KOTjia OIHA U3 KPUBBIX A7 BceX alCIUCe faeT eliCTBUTeN LRk OPAMHATL
U TeM HC MeHee He Ka)KIOMY [eiCTBHTEIBHOMY KOPHIO I COOTBETCTBYET Mepe-
ceverne. Takoro poma mpuMep faeT TMEMA TpeThero IOpPAAKA, KOTOPAS BhIPa-
JRaeTCA ypaBHeHHEM

y3—3ay? 4+ 2a2y — 6az?® = 0;
mocaegmee A BeeX abcunce naet peficTBUTENBHbE OPANRATH, B Aae WO TPA,

. =
a 1 o . .
eClIn r MeHbIIe 4eM ? l/§ . ECJ]H K€ COBMECTHO C dTOoM KpVBOW IWHAEN B3ATH

16#*
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iapaboudy, KoTopasi cojepikiress 6 ypasuctiint y®—2ar =0, To mocmaepuss
HC OymeT uMeTh JelCTBUTENBHON OPUHATL, KOTOPas COOTBETCTBOBaJa OH
orpamatedsusM . ClegoBatediniio, OTpHLATE LALM abelitccaM £ HE MOMKET
COOTBETCTBOBATH Rakoe-1Mubo irepeceyeniie,

472. Uermovnnm renepu y. Tak KaK U3 HOCHCHHCIO ypaBHeNus UMCeM
y?==2ax. TO fiepsoe ypaBueHHe [epeiijieT § caeiylonmee:

2axy — Gar 1= 202y — Bae? - (1

OTCHO& WOJYIaeM
Gats-i- bar? .,
= - )d.
2a%-4 2ax

A Tak KaK 9TO ypaBHeHUe JeJAUTCH HA Y —32, TO BBIITOMHIM HEJEHUE, HOCIe Yero
onyuurcest csobomHoe OT y ypasuenne 2a*-2ax =0, u3 KOTOpPOro HAXOTMM
r=—a. Tagrum o6pazoM, Ko/;KHO OBNIO OB HMETH MeCTO MepecedeHHe KPUBBIX,
CcOOTBEeTCTRYIOIee abcmucce z-=—a, KoTopoii B Iapafoje He COOTBETCTBYET
KaKaA-nn0o melcTBATeNbHAA OPJNHATA; a Ha JIPYLOoil JITHAYW TpeThero NopAgKa,
eCaU NOJIORUTH X =-—a, ML HMeeM

Y3 — Bay? + 2a%y — Ha® = 0,

OTKYA HONYHAeTCH OjHa IeHCTBUTENbHAS OPAMHATA J=3a; UCTANbHBIE KC
ABA 3HAYCHUA J, cojgpRaluiecs B ypasteHill y2--2a% =0, oKazampawTCa MHHU-
smpiMu. CTasio 6LITh, B 9TOM MeCTe HOCJCHHIIE iBe MHNMbIe OPANHATEI CTAHOBATCS
PABHLIME MHUMLIM opauHaTaM mapaDoinl M, TakKuM o0pasoM, B 3TOM MecCTe
MOy YaloTesl ABa MHUMHIX mepecedenusi. Ho nz muosgurenss y—3z=0 uep-
BOrO M3 HAITHX ypaBHCHNIT MOJyJaloTcs elle JiBa J[eHCTBUTCIBHEIX Ilepecede-
NI, TaK KaK, ECAH ero TojeTasiiTh, Oyaes umers 922—2axr =0. Taxum oGpaszom,

BO-TICPBEIX, HMeeM Tepecededue  Hawane abemice, rjiie z=0 u ogHoBpeMeH-
2a 2a
1o y =0. Bropoe riepecetecrne coornercrsyer abeuucee r =, Fe y :31::7 .

473. Tawnm obpasor, B IIPUBECIHOM Bbllle cjiydae MBI JOULIM SO MH-
MBEX flepecedendil, XoTs PU ollepallii NCKAIOYEHUA [ TTONYYII0Ch YPaBHeHUE

2axy --Ga*r - 2a%y — bax® =0,

BOROTOPOM ¥ MMCET JMath 00 113MepeHne, TaRk 9To OTCIOMa, Kasadtoch Obl,
; MO3KEeT OHITH BLIPAYKEN ¢ TOMOIBbIO PAUHOHIBHOE (YHKINIL Z, UTO paHbIle
MLl OpHBHANT Kak Obl KpUTCpHeM TOTO, YTO MHUMbHIe [epecedeHils OTCYT-
erTrytoT. M gelictnirelbito, eciin bl 9TO Y PABHCLITE He HMeJI0 HUKAKUX JeduTelel,
7o HUKAKHe MHMUMBIE flepecedennss He Moranm OM modyunthess. Ho Tak kKax
B AHOM cJyHdae myTeMm JeJCHMS IPUXORHM K ypaBueHmo, KOTOpoe yike He
fOJIepsKHET B cele OpPIUuATH i, TO MOJYYaeTcs COBEPUIEHHO TaK, KaK ecyn Oul
J WedIs3sa OLIIo BEIPA3UTL ¢ DOMOIIBIO palpjoaibuoit pyrrmuy x. Taxim o6pa-
30M, B TeX CAydasiX, KoTga uojo0HOUrO poga ypasHeHIe MO/KHO Pa3IOiRHTD
HA MHO;KUTENH, CACAYCT CY/UITH OTACBHO 0 KakEOM MIIO)KATEIe, B pesybraTe
Yero MoJAVUAeTCsT, UTO, B TO BPEMs KAK OIMH MHO;KUTENB COBEPHIGHHO Hecon-
MECTHM ¢ MHAMBIMI  [ICPecetuerisiMIg, IPYToil MHOMKITEND 11X JOTMYCKAeT.

474. Tlpunsip 9T0 BO BHHUMANTE, IIOKA;KeM Temeps, HecKodnKo Gojee iro-
podro, KakUM 00pA30M IIPH 3QJ[@QHIN JIBYX KPHBLIX CJjieflyeT OUpeeldsarh MX
epecederisl. A TaK Kak 9T0 NCCICKOBAHIE CBA3AHO ¢ MCKIAIOUEHHEM OJHOTI
1.3 KOOPITHAT I, TO CACHYET VHNTHIRBATE TONLKO GHCA0 #3MepeHiiit, RoTophe



O [IEPECEYEHWI KPURBbLIX JUHUIN 245

uMeeT 3Ta TocliefAsn B 0honx ypasrenanax. M6o sro nekaouenye GyxeT BuIom-
HATHCH OZHHUM M TEM e ITyTeM, KaKlM Obl 00pasoM jpyras KoOpiMHATA T AN
sXoguia 1 To Win pyroe ypasaenne. Urak, nyer, P, Q, R, S, T u 1. 1., 4 rak-
ke p, ¢, r, s, t U T. §. CyTh KaKune-HuOyjh pallioHalbHBe QYAKLEM OT 2.
{Ipesige neero mpenmodiouM, 4TO [Be KPIBLIC, lepecedenns KoTopex TpebGyer-
CH OUPeJeNTNTh, BLIPAYKAIOTCH CIEAYIOMMMH YPaBBeHUAMU:

1
- Qy:(),
1
p+aqy=0.

YMHOMHUM TI€pBOe ypasHenne Ha p, a sropoe Ha P. Tovja otw ypasnenus, 6yny-
Y{ BHIUTEHH OZHO 13 OPYroro. ¢BOIATCHA K YPaBHEHNIO. COBepIeIHO ¢BoOON-
HOMY OT ¥.

pQ —*P(] = ().

Takum ofpazoM, Bee neficTEUTENBIbIe KOPUH £ DTOT0 YDABHGHHA, B COCTaR
KOTOpOI'o, IMOMHMO IIOCTOAHNHX, BXOAHT .THOMB OJHO HeH3BeCTHOE T, NAAYT
Te TOYKH T OCH, HAN KOTOPBIMU IIPONCXOIAT Nepecedeius. [asg noboro Ham-
MEeHHOTO TaKNM O0pazoM 3HaYeHHA Z TONYYHTCA jIeHeTRHTeNLHOe 3HAYeHne Y
¢ TIOMOMRIO T0BOTo W3 IBYX VPaRHeHHI

N P P
J - {l — Q 3

U 9T0 suavelnte OYICT oupejensto uepeceveHne. Orcioid ¢ieHyeT, dTo ects
opanHaTa y TOH M upyroil Wpupoil Bmpaskaercs paluonaInHol, TO eCTh
OFHO3NAVHOI, GyHKRIMell , TO IMKAKAX MIIMMBIX fepeccuyernii Ie numeercs.

475. Myers tenepn opaunata y onuoil WpHBoll JOUMI BRPAAACTCH, Kak
paBbmie, ointo3Hauloi dymkumeil x, a japyraa - aBysnaudoill Qyaxipei, Tan
UTO IIMEeM:

1
P4 Qy=\0,
11
P qy+ry?=0.

YMHOKHM IIeppoe ypapHelne fga p, BTOPOC HA P u pwurem OIHO W2 aApy-
roro; mocje JeJIenmst Ha Y NONYyUnTCs

IT1
pQ—Pg—Pry=0 wm (Pqg--pQ)- Pry=0.

Ympoxkum Temeph mepsoe ypasmenmme Ha Proa rperse wa (); Torma mocdie
BHYATAHNA HOJYYNTCA crelylonee ypasHeruie, cpofojifoe ot y:

Pr— PQq -+ pQ? = 0.
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Cranmo GbiTh, KOKABI KopeHbh 5TOTO ypapHenHs pgact abcuyccy, €OOTBET-
crpylounyio uepeceuenno. Tag xax oTEM alcmpmccaM OTBEYAIOT NEACTBATEND-
HETe OPIANATH

. P _pQ—"rq
T T

TO (repecedenns GyuyT - geRCTBATE b Bl M.
476. Tlyers, kak u pausine, OpnMMIaTa OXHON M3 KPHUBHX paBHA OIHO-
sHaunoil gynrmnr x, a opanpaTta Apyroi KpuBoil BLIpaskaeTca ¢ IOMOUIBIO

KyOim4eckoro ypasmenmsi, T. e. mycTh oHa Gyjer TpexauauHoil QyHkmumed z,
Tak 970 00a pacecMaTpPUBAEMBIX YDABIEILIA UMEIOT CJeAyOMuii Bix:

I
P+Qy=0,
11
p+qy-+ry*+sy*=0.

YMHO:®RUM mepBoe M3 HTHX ypapmemmil Wa p, a BTOpoe ma P; Torja mocie
BRIYHTAHUA OJJHOrO ypaBHeNnAa H3 JPYroro I mocje JCIeHUA 1 Y HoAydarcs

I1I
(Pg— pQ)+ Pry+ Psy* =0,

Otcioma, ecim BMeCTO ¥ mWOICTABITH €ro 3HAYEHHUE 113 TEPBOrO ypaBHEHHA!
P .
y= ——, n 0CBOGOANTLCS oT Mpoleil, HOMYUNTCA ypaBHEeIe

PQ2q — pQ* — P*Qr 4 P3s =0

WJmm

Qp— PQ*q + P-Qr— P =0,

KOTOPOC MOMNO NOJYUITh CPasy, €CiH BO BTODOM YypaBNEHHH BMeCTO Y HOJ-
CTABMTL €TO 3UAICHHC N3 NCPROIO YPARKCHNA — <. Crazno GBITH, BCe [sii-
CTBNTENBLNEIC KOPHH & TOCHCHLEro yPaBOelisl, NOCKOILKY, COrJIacHo mep-
BOMY YPaBHELNI Y = _Q_)’ IIM BCCM COOTBCTCTBYIOT AEHCTBITEJIBHEE Opi-

HaTLl, JKaayT TaKoe yRC KOJIIYeCTBO MlelicTBUTesbHBIX IlepecedcHHH,

477. Toano Tax e WeH3BCCTIYIO ¥ JIETKO UCKJIIOYHTH B TOM cjydae,
Korpa opamnaTta y OAWOH 13 KDHBBIX BRIPAAETCHA C IIOMOIILIO Y[aBHEMIs
gerH pex uau Goaplie n3Mepenuli, B To BpeMs KaKk opaniarta Jpyroil Kpupoi
ocTaeTcst OAN03RAauNON, TOo eCThb pammonansnoi, ¢yuxknmeir x. [leilcTBuTesnb-
HO, TYCTL TPEAJOKEeHB ABa CJACAYIOILMX ypaBleHHs:

I
P+ Qy=0,
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11
p+qy+ry* sy iyt =0.

P
Torna TAK KAaK 13 IIepBoro apHeHnuda ¥y —= — —< TO, €CJ|m 3TO 3HaYeHme
’ : Q ’ 3

HOACTABITH BO BTOpOE, IIOJYYIITCA ypDaBHCHUE, B KOTOpPOE BXOJAT TOJBKO X
U U3BeCTHRBIE HOJHYeCTBa

Q'p — PQ3q + P2Q*r — P*Qs 4 Pt =0.

CnenonaTeano, BCe JIGfICTBHTBJILHLTG KOpHHA X 9TOr0 ypapuenmsa JnaxyT
TaKOe 3Ke KOJUUCCTBO (i)EIKTH‘iCCKHX HGpGCB‘]BHHﬁ, TaK KaKk [OJda Kampoi

afenuech z U3 IEPBOro ypaBHeIHA MoxeT ObTL DOdyYeHa Opua JAedcTBh-
-p

TeIbHAA OPAHHATA, @ HMEINIO y = — e

478. Tlycers Temepns opaumaTa Kasykmoll M3 KPABBIX JIMHAWIT BhHIpamaeTcs
¢ TIOMOMILIO KBAAPATHOTO YpaBHICIMA H IYCTh cHavana nocicnnce Oyxper
queteiM |?], Tak uwro ofa ypapHcEmA OylyT MMETL cheaymlini BRI

I
P4+ Ry*=0,
I
p+ry2=0.
ITocae wcxmovenna u3 sTMX ypasHenmil y? cpasy moaydmM ypaBlicuue
Pr—Rp=20,

Jwboft peficTBUTCABHLIT KOPCHB 3TOr0 ypapHEHIS yKa3HpBacT Ta macrosmee
fcpeccyeHe JINNb B TOM ciydae, Korila Haiineumpie 31UYCHNA T TaKOBHI,

r .

q0 — 5 U ———PE Oymyr IOJOMRUTCALHEIMI KomuuecrBaMu. [lelicTBuTeibuo,

r : o
TOMJA, MOCKOMBRY y* = — = —%, opanHaTa y 6yAcT WMCTH ABA  ACH-
CTBUTCALHLX SHAMCHNA: OAN0 MOJOKITCIRIOC I APYTOC OTpPHNATCIBHOE,
1, CJHCNORATCNIBIO, KAMKIOMY 3iadciiio x, HaligennomMy N3  ypanncnus
pl‘-—R[?:O, GYHyT COOTBCTCTBOBATL Jina TICPCCCUCHIA, OJIIHAKOBO OTCTOA-
mie ¢ obeux CTopoH OT OcH, Kak U JoJI0 GLITH, TIOTOMY UTO OCh FBJSCTCA
auaMeTpoM odenx kpuswuX. [lo ccanm mpa kaxom-unbynb snagcmut x, mHony-

P
genHOM 3 ypasiermia Pr— Rp=0, Bupamenna ——5= — TP HPIHIIMAIOT

OTPUNATENILIV ¢ 3IAYCING, TO BBy TOLO, 9T0 ¥ OKA3LIBACTCA MIMMLLM,
MCPECCUCHUA TAKMKC OyIyT MIHIMBIMI.

479. Myers Temeps © 000X TIPOANONK CIAHIX KBaAPATIHIX  YPaBUCHASIX
uMeercs CHIC BTOPOIl wien, copcpskamuii B ccGe ;y. Torma sTu ypapucHus
Synyr mMeTp cleAywlnuil bmpi:

I
P+Qy+ Ry*=0,
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I
vy try*=0.

At toro 4rolur M3 BTMX ypanmCUM WCKIGTUT, HCHBBECTHOC J, YMHOMHM
meppoe 3 HUX Ha p, a sropoc ma P. Torpa mocie BHYMTANNA W eaEHMSA
Ha y TOJIydnM

1
(Pg—Qp)+(Pr—Rp)y=0.
33’1‘01\1 YMIIOMHHAM lepuoe ypasHeHle 1ma r, a BTOPOGE Ha H; BBHIYTA 34T eEM
OJIHO0 ypamHCHUE M3 JIPYroro, mMorydIuM
v
(Pr—Rp)-i- (@r—Rq) y=0.
Tak Kax v3 IoCHeHUX JIBYX ypaBHCHMil MOTydacTes

y = QP—Pq _ Bp—Pr
y= Pr—Rp ~— Qr—Rq’

ro Gymer
@p— Pq) (Qr — Rq) - (Pr— Rpy* =0,
RIS

P2 —2PRpr -+ R2p* 4§ Q?pr — PQgr— (Rpq - PRq* = 0.

Bee peficTBHTEIPHHIC KOPHA 3TOFO ypaBUEHHA JAmyT TAKOC jKe KOJIAIECTBO
NACHCTBUTENBHBIX MepecedeHuli, eCJIM TOJbKO KaMAOMY BHAYEHNIO z Oyjct
COOTBCTCTBOBATE JEHCTBUTCIBIOe 3HaucHme y u3 ypapacemms 111 mam IV.
Ho moker caydmrbes, 4To ICPecedCHUA OKAKYTCH MHMMBIMI, M [OCIeTHCEe
AMeeT MecTo B TOM ciaydae, Korpa ypasiucdusa II1 m IV copepskar B cebe
MHOMKATENA, Tak 9YTo Ojarongapa MM B Pe3yABTATC ACJACHUH MOYKHO ITONYYATL
ypasHcHne, cpobopHoe or . B Takom caywac clieayer 8ro ypaBHCHHC
MOCTaBATL BMeCTO IOCJHeqHero W HJAA MONYYCHHHIX OTCHOH3 B3HAadcluMil x
HAUTH ¢ IOMONIHI0 TMCPBEIX VPABHCHMII COOTBETCTBYIOILMe 3Hademus y. Ecuanu -
3TH B3HAUCHUA OKaKyTCA MHAMBIMH, TO 5TO OyAeT YKasaumeM HA TO, YTO
¥ TepeceuCHUsA ABJISIOTCH MHHMBIMH.

480. ITyere, manec, Ha OAOM KpupoH JuHun y OyneT JIBYBHAYHON
¢ynrumeli z, a Ha Jpyroi — rpexsHagnoil ero QyHKIMe#d, T. €. myCTh HBa
OPeJJI0KeHHEX ypPABHCHHA KPHUBHIX OyAyT TakoBuI:

I
P+ Qy+ Ry>=0,
11
p+aqy+ry*+sy*=0.

YMHOMIM mepsoe Y3 9TMX ypaBHeHHH Ha p, a Bropoe Ha F; Torma, BmuYTH
O/IHO ypaBHeHHne M3 JPyroro, Ml Oymem UMeTh



O IIEPECEYEHUWUM HPHUBBIX JWHHAW 2449

111
(Pq—Qp)+ (Pr—Rp)y - Psy*=0.

llocaepnee ypapHenme, B3sITOC COBMECTHO C  MEPBBIM, AdCT TOT Ciydai,
KOTODHIL PACCMOTPCH B mpepbiymicm laparpade, 4 HMCHIO, T¢ BCAHYUIH,
KOTOpEIe panbmre Obliyr 00OSHAUCHEI 4epes p, ¢, r, TCHCPh HUMEIOT RHj
Pg—Qp, Pr—Rp n Ps. CrncjosatenbHo, B JAHHOM CIYIaC M IHAXOTNM
_ PQq—Q2p—P2r - PRp
Y= TP —PR¢ T ORp

H

_ PRq—OQRp—P*
Y ="p0s—rirsnrip

OTKyZa II0JY4YaCTCH
0= (PRq—QRp— P%)*+ (PQs — PRr - R*p) (PQq - - Q*p - Pr - PRp),
a 9TO YPaBUCHUC B PA3BCPHYTOM BUjC Jaer

Pts? — 2P3Rqs + 3P*QRps — PQR2pg -+ 2132

— P?Qrs-+ P2R2q2 — PQ3ps — Q2R2p?
4= PPRy2 4 P2(Q%gs - PQ2Rpr = (.
— PQRqgr + PR3p?

-~ 2P2R2pr

Tar xaxr BCJICACTBHE IICUCBIIOBENIsT  HMOCJHeNHero djena JTo vVpaBHeHNne
JACHATCS 1A p, TO moJdy4acrcsa CICAYIOULCC ypaBHCHIe:

P3g2 2P2Rgs — P*Qrs | P2Rr2 -1 3PQRps - PR?q*> 1 PQ?¢s -
— PQRgr — 2PR*pr— QRpg — Q’ps - Q*Rpr + Rop* = 0.

llo ﬂeﬁCTBHTUHbHHM ROpHAM 3TOro ypaBocgua MOKIIO OUpPC/ACIHTL Hepece-
YeHHUA, CCJHAM TOJIBKO COOTBCTCTBYONIUC 3HAYCHHS JIA Y 1OJyYamoTeAa Heﬁ—
CTBATECJILUBIC.

481. Ilycrp Temepdb Kaskias i3 OpjUHAT BB PAACTCA ¢ TTOMOIN[BI KyOm-
9eCKOTO YPABHEHHS, H WyCTh JBa PACCMATpPUBACMBIX YPABICIIT HMEIOT CJIC-
AYIOUMEHA BAI:

1
P+Qy+ Ry? - Sy* =0,
Il
P+qy+ry?*sy*=0.

YMHOMUM TIepBOe U3 STHX ypaBHeHHH Ha p, a BTopoe Ha P; Torga mocae
BHIYATAHNA OJHOTO M3 OPYTOro OCTALETCS

111
(Pg—Qp)+ (Pr— Rp) y + (Ps— Sp) y* = 0.
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YMIOKuM 3aTeM TepBoe ypamieHne ma s, a propoe Ha S. Ilociae Toro Kar mm
BRIYTEM OIHO M3 JPYroro, OCTaHEeTCHA

v
(Sp—Ps) +(Sq—Qs) y + (Sr— Rs) y2 = 0.
Ecan npuwsexcnmsic Bmmie 'ypasmemas III u IV cpasHMTE ¢ Temu ypasne-
HUSAMY, KOTOpbic ObLIM paccMoTpeHu B § 479, To moaywmm, 4ro
P=Pp—Qp,|p=Sp—Ps,

Q———P"—HP: qz‘Sq_QS’
R =Ps—Sp, | r=_S8r—Rs.

Ecim oTn BHpaskeANA HOJCTABATH B OKOHYATCIbHOE ypaBHEHMEe, TO HAiifeM
ypaBHCHIe
(Pq—Qp)*(Sr— Re)*— 2(Pq — Qp) (Ps—Sp) (Sp— Ps) (Sr — Rs) +
+(Ps—Sp)*(Sp— Ps)*+- (Pr— Rp)? (Sp — Ps) (Sr— Rs) —
— (Pg—0p) (Pr—Rp) (Sq—Qs) (Sr— Lts) —
—(Pr— Rp) (Ps—Sp) (Sp—Ps) (Sq—Qs) + (Pg — Qp) (Ps — Sp) (S — Qs)* = 0.
B srom ypaBHCHmM mMceTcA CeMb WICHOB, KOTOPHE BCC acasaTes Ha Sp— Ps,

38 MCKJIIOYCHICM IICPBOrO M ISITOTO; HO CCJH IOCJCAHUE COCIUHNTB, TO OMHH
Oynyr uMeTh IBa MHOMKUTCIA, OJHMM M3 KOTOphX Oyxer (Pg— Qp) (Sr— Rs),

a ApyraM
(Pg —Qp) (Sr— Rs)— (Pr— Rp) (Sq — Qs).
Ecan B mocicmmeM pacKpHTh CKOOKI, TO Ol OKAMKCTCA PABHEIM
PQrs+4- RSpg— PRqgs — QSpr,

10 “ecTh = (Sp— Ps) (Rg—Qr), u crano O6uThb, wicnin | ®m V mocae ux
COC/UIHCHUA NOAYY4IOTCH B BIIE

(Pq—Qp) (Sr— Rs) (Sp— Ps) (Rg—Qr),

a®oro ‘mrpascmie Tosxe gemurea ma Sp— Ps. Tarkium ofpazom, B peayib-
TaTe NMPUXOAMM K ypPaBHCHUIO

0=(Pg—Qp)(Sr—Rs) (Rg—Qr)+2(Pq—Qp) (Sp— Ps) (Sr— Rs)+
+ (Sp— Ps)*+ (Pr— Rp)* (Sr— Rs) + (Pr— Rp) (Sp— Ps) (Sq—Qs) —
—(Pg—0p)(Sq—0Qs)%
a eClU IOCICHHCe PAZBCPUYTh, TO MOJYYHTCS:
S3p®— 3PS?p2s + P2Sr3 -1 2PRprs — P2Rr2s - P2Qrs® +
+ PRSqr — P33+ 3P%Sps? — R¥p%s — 2PRSpre -
+ R:Sp*r — RS*p*q — (Q*Rprs — PR?¢%s — PQSqr? +
+ PQRqrs + 3PS?pqr — 3P%Sqrs + PQSprs + Q*Sprz+
+ QR pgs — QRSpgr — 3PQRps* + 3QRSp*s — PRSpgs +
+ 2P Rqs? + 2PQSq%s — PS?q® — PQ?qs* — 208 p*r — 2Q%Spgs -+
+Q%ps*+ 0S8*pg* =0.
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482. Jlma Toro «wToGH scrde OBIIO MONATH BTOT METON MCKIIOYEHUs y
¥3 OBYX YPABHCHMH BBICIIMX CTCIICHCII, Npeito/iosnM, 4ro ofa paccMartpu-
BAGMALIX yPaBHCHUA ABAAKTCA YPABHCHUAMU UETBEPTOIO HMOPAIKA:

I
P4-Qy+ Ry - Sy*+ Ty* =0,
11
Pt qy+ry*+sy’+ty' =0.

YMHOmAM meppoe w3, oTMX ypasucuuii Ha¥p, a BrTopoe Ha P; Torma mocie
BEIYMTAHUA OCTAHETCS

111
(Pg—0p)+(Pr—Rp)y+ (Ps—Sp) y*+ (Pt—Tp) y*=0.

Ymuomum satem ypasacHue 1 ma ¢, a ypasmeume II me T'; To:ga mocie
BLIYMTAHAA OCTAHETCH

v
(Pt—=Tp)+ Qt—Tq)+ (Bt —Tr) y* + (St — T's) y* = 0.

JlojIosmuM Tenmeph [ KPaTKOCTH

Pg—Qp=A, | Pt—-Tp=a, | S¢q—Qs=aqa,
Pr—Rp=DB, | Qt—Tq=b, | Rg—Qr=0.
Ps—Sp=C, | Ri—Tr=ec,
Pt—Tp=D, | St—Ts=d,

3nech CACMYCT OTMCTHTH, YTO HE TOJNBKO a= [, HO 4TO MMeeM TaKiKe
Ad — Cb=(Pt—Tp) (Sq—0Qs) = Da,
Ac— Be= (Pt —Tp) (Rg—Qr)=DB.]

CrnenosaTesibHO, €CJI HPON3BCCTH BTN OJCTAHOBKU B ypapHemmax 111 u IV,
TO MOCJEHUAC TPHMYT CACAYIOUMA B

I
A+ By + Cy® -+ Dy*=0,
v ;
a--by+cy*+dy*=0.

Teneps yMHOMIM 3T ypaBHCIAA COOTBCTCTBCHHO HA d u D u BHYTEM OfHO M3
ApyToro; Torga HOJMYy4YUTCA

\
(Ad— Da) + (Bd — Dbyy + (Cd — Dc) 2 = 0.

daTeM Te jKe YDaBHCHMA yMHOMHM Ha a W A; TOrja mocjie BHYATAHUA
OoCTaHeTCHA
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VI
(Ab-— Ba) 4 (Ac— Ca) y-- (Ad - Da) y* = 0.
Teueps cHOBA IS KPATKOCTH ITLOZIOAKIM 128

Ab—Ba=E, | Ad— Da = ¢,
Ac—Ca=F, | Bd—Db=/, | Cb— Be=E§:
Ad—Da=¢G, | Cd— Dec=g,

rorga oymer G=¢ u Fg— F/=GE, max uro u Kg—Fj Oyner jeamrncs
pa G. Orcioma NoNyudM CHEAVIONUIC yPaBHCHNA:

vV
E4-Fy+Gy*=0,
VI

e+ fy-+gy*=0.

U3 srux ypasHemuit ¢ ODOMOIBIO TAKOH Ke, K4K W BHIUE, OUePANUA DOJIy-
garcs CIeqyonme:
VII

(L] — Fe) -+ (lig — Ge) y =0,
VIII
(Eg—Ge)+ (Fg— Gy y=0.
H AKOHCI{, ITCJOKUM eIe ])33 IJ1A KI)EITI\“()CTII
Ef—Fe—H, FEg—Ge=h,
Eg—Ge=1, Fg—Gf=i,

tak 4ro Oymer [ =h, u Torga OymeMm mMMeTh:

vir
H-+1y=0,
VI
h+4iy =0,
M3 KOTOPHIX, HaKOHeIN, JI0Jyd4aercs CieAylol(ee ypapHeHne, cBo0OLHOE OT y:
Hi—Th=0.

Eciu B mocienHee [oCHIef0oBaTeNBHO TOJCTABUTL IPUBENEHHBIE BLIINE
3mMauenuss, TO IOAYYATCS ypaBHEeHWe, B KOTOPoe BOMAYT TONBKO (yHKIUN
P,Q, R ur n., p, g, rur. x us neppuix ypasmemnii. Ho ypanuenmusa
vmemny E, F, G, e, [, ¢ Oynyr geautbcs na G =e, a TakiKe, eciam NOHTH
mo 6yxks A, B, C, D, a, b, ¢, d, To ypaBHenue, KOTOpOe TOoTJa MOJYUYHTCS,
fyner JgesuThcH Ha D?=q2, Tark 9YTO B OKOHYATEJIbHOM YpAaBHEHAHN RayKoLIH
ujgen Oyner comepaTh B cefe Jsumb BoceMh OyKB, YeThHIpe IPOMUCHEIX
I CTOJIBKO jKe CTPOUYHHX. Wia sTuM myTeM, MOKHO BOOOMIC BCerpa, KAKOBO OB
Hi OBlI0 M3MepeHme y B 0GOMX NTe[JIOMEHHLIX YPaBHEHUAX, MCKI0IUATH
He¥3BeCcTHOe y W HAHTH ypaBHEHHe, B COCTALR KOTOPOI'0 BXOJUT JIMMb OIHO
Hem3nectHoe z [7'].
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483. XoTst mpMMEHCHUE HBJIOYKEHHOIO BHLIUIC METOja HCKJIIOMEHHdA OJHOT0
HEeUBBECTHOTO 13 ABYX Y PaBHEHLIl I)eJ[CTABIACTCA BIOJIIC O0IUAM, TeM He MeHee
f MBJIO3KY BJeCh CIME OJMIl MeTo]l, KOTOpHI He TpedycT CTOMb MHOIHX ITOBTOP-
HEIX momcTamorok. Mrak, mverh WPEANOMCILI JBA YPABHCHMA KAKWX-3mbo
naMepeHnii:

1

/)ym - (\)ym I+H‘1/m72‘{ S'l/m 3% TEE N P 07
1
pyu -+ (/yn 1+/.yn~-_>+synf;:+ HoT. L :U,

H U3 HKX cJejlyer IOJYyYUThL OJHO ypaBIICIMC, B ROTOpOE YiC He BXOUMT ¥.
Jl.ﬂﬂ ATOT0 YMHOKHM BTOPOe ypaBUHCHHE Ha Tanoe ROJIIIYECTBO

pyh—71+Ayh—n—l_i_Byk—nﬂ_+_Cyk—n—3+" T .,

B COCTaB KOTOPOro BXOAAT k-—n upounspoasHeix Oyks A, B, ' wn r. .
A nmepwoe ypaBieHHe yMIOMHM Ha Takoe KOJMYECTHO

pyh—m-_k(l_?/h_m—l-{- b?/hvzn»2+cyh—1n—3 ’JT 0T, L.,

B COCTdB KOTOPOrO BXOAAT k- mpoussoinielx Oyks «, b, ¢ u 7. 4. llocne
9TOTO ciacmyer oba STH TPOHBBCICHAA HPUPABIATHE JIPYr K JIPyry TaKkuM
-0bpasoM. UTOOLI BCC YJICHBL, COHCIHKAINIE ¢ cchHe CTEemeHH )y, B3AMMIO YHAI-
TOMAIMUCH, U TOrHA UOCJCHHUE YJIEHBI, B COCTal KOTOPEIX HC BXONHT Y,
Janyr uexomoe ypasaenne, Ho puicime cremednn caMu cof0i0 ynMuromKartcs,
TAK KaK BBICNIIM UACHOM B KayJIOM TPOIBBEACIHH OyiucT Ppy". Taxmm
ofpaszom, octaercst cuyie £ — 1 UICHOB, KOTOPBIC TOTRHBL YHHYTOKATBCH, W 1A
oToi weur wano Gyjer OHpeHCJMTE TAKOC K¢ KOJMUCCTBO IIPOMBBOJBHEIX
oyxn. Ho wicao nponssospHix OyKB, KOTOPBIC MBI TAKUM 00pa3OM BBOJHAM,
cocrapistet 2k-—m—-n, 1t Tak Kak JIOCHCIHCC 0RO pasHAThCH K —1,
To nogyanres k=m--n -1.

484. B cuny cKazanuoro BHINC YMHOMAM 1epnoe YPaBpiciie Ha Heornpe-
JIGNICHHee ROJITTIeCTRO
Py

iCRIOpROe YPAaBHCHIIE YMHOMKHM 11a TaKoe KOJUICCTBO:
P!/I)L‘l _<}_ J,lyYTL"Z _}_ ]32/7VL-3 + Cy7ll—4 ,."-' u T, ,’l.

-4

qay" e by ey e T L

-1

Keind MbL UPHPABIGICM APyl K APYTY BCC WICHBL, B COCTAB KUTOPHIX BXONHT
SOJMHAKOBBIE CTOUHEHH ¥, T0 IPIICM K CICAYIOUITM YpaBHeuliaAM:
Pp=Pp,
Pa-+Qp=pA- P,
Pb+ Qa4 Rp= pB -+ qA+rP,
Pe+4 Qb i Ra -y Sp=pC-+ gB- rA--sD
T, A

Fanioro poga ypasHefidil, cciut BRAYUTL B IHIX MHECJHO 1T TCPLOC ypanueuue
Pp-=Pp, Gyier B oduiei caommoctn m—+#. Feat w3 Hix oHpepesurh 1npo-
na3ponnAne Oywsol A4, B, C 1. 1., a, b, ¢ 1w T. 7., TO HOCACKIEC ypannce-
JiMe DyieT comepiRaTh Bocebe rodnko sagainmse Ovewm Q) Bonove o,
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p, q, ru T. A, W craxo Owirh, omo OymeT oTBeYATH HA I[OCTABIGHHLI
BOILpOC.

485. Ho aro onpepcsenne NPOM3BONBIEIX OYKE OCYDICCTBJISICTCA ¢ G0Jb-
meil  JICPKOCTBIO, CCNIM  WICHHl KajkjOr0 YPABHCHUA IPUPABHATH K HOBLIM
HeoupepclienHbM KojudecTsaM ¢, f, y ¥ T. 4., Y4To CTaHeT sicuee U3 CJie-
YIOmCro MPHMePA.

llycts maHsl claefyIOMHC IBa ypaBHCHUS:

1
Py*+Qy+R=0,
11

Pty ry+s=0;
YMHOKHUNM, cTajo OBITH, Tmeppoc ypapmenne na py®—4ay-+ b, a Bropoe Ba
Py+4 A, n Torma moayuaTcs TaKWe yPABHCHHL:
Pp=Pp,
Pa+Qp=pA |- qP=a,
Pb+Qa--Rp=qAl-rP =,
Qb+ Ra=rd+sP,
Rb = SA.

OmycTus mepBoc TOKICCTBEHHOC YPaBIICHNE, B3 BTOPOTO HAXOIUM

a=2=QP

r
a—qP
3

A=
A u3 TpeTLero MOJYyUmM

p-B_us_En_B_ w0 0p_ ky

F~P PP P —F

ag  q2P
==_2_ 4 rPD;
p=o—+

eCIN JKe TOACTABMTL 3T0 3HaycHUe B, 10 OymeM MMCTh

_9 _ ¢ aQ , Q°» Rp
b=y N Tt

A

a(Pq~Qp) Q* P2 Pq*  Pr—Rp
b= -+ +—5" .
ITopcranoBka 37T0r0 3HAYCHUHA B YETBEPTOE [113 UPHBEICHUBIX Bhie] ypaBHc-
HHIH paer
aQ (Pg—Qp)  Q(Pg—0Qp) (Qp—,LPq)_FQ(Pr—vI%p) LR RQp _ re—gP) , op
Pip Ptp P P P = »p

A}, IocjJe yMmMuHoyKenms Ha P2p,

aQ (Pg—Qp)+ eP (Rp— Pr)—Q (Pq—Qp) (Pg+ Qp)+
4+ PQp (Pr—2Rp)+ P3qr — P3ps = 0.
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Crano GHITH, TMONYYUTCS
_ P*Qq*—0Q3p*—P?Qpr1-2PQRp?— P3gr-{- P3ps
- PUg—Qip+FPRp—Pir
A mocienHee ypaBHeHHe JacT
aR (Pg—Qp)  R(Pq*—(Qp?) “_‘l_‘"’R‘_(Pr —Rp) _as  |Pgs
IIZP Pzp 'z - TJ ;P

[0

A3 KOTOpOTO TaKKC moiydaerTcs
P:Rq*—Q*Rp*— P*Rpr+4-PR2p? — P3gs
A= - .
rRqg—QRp— Ps

ITH JBA BUAYEHHA @ JANYT HCKOMOE VPABIEHNC, KOTOPOe B KOHLE KOHIOB
Gymer npuneienio K TOMy JKe BHAy, KaKo# MB HAIIM s TOIO ’Ke CIydas
Bhitme, B § 480. ,

_M@@\)\T
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486. To, 4ro OpIITO M3J10KeHO B OPERBIAYINeEil I1aBe o IepPecedeH M KPUBbIX
00BITHO OTHOCAT NMPEUMYIIeCTBeHHO K IMOCTPOeHHI0 YPABHEHNI BHICIIMX CTele-
neii. JlefcTBATENBHO, eCTH IO 3aMaHHBIM JBYM KPUBLIM MB HAXOHHM ypaB-
HeHHe, KOPHM KOTOPOTO YKAa3eBAIOT, IOe OTH JIHAUHK YepecekaloTcs, To
i, Ha0GopoT, epecedelntsi By X KPUBLIX MOIYT CJIY/KHTH JJIs1 ONPeHeSeHnusa Kop-
Hell ypapHennii. dToT MeTo[ 0co6eHHO IT0Ne3eH B TeX CJydasX, ROUga KOpPHH
KaKOro-mby AL ypasHeHus JOJGKHE OBITh BEIpayiennl ¢ HOMOImb Junauit. V6o,
CCJOE MAYePTUTH JIBE MOAX OTALINE JUIST 9TOH Hedu Kpunnie, JICrKo OyIerT 0TMeTHTh
WX [epeceueHls, It ecilil M3 HTUX MECT OIyCTHTh IePICHAHKYISAPHI HA OCh, TO
abenicesl AgyT MOMJIILHEEe KOPHY ypaBHenisi. Kcemi ke MMeeT MecTo TO
Heyjo0CeTRO, 0 KOTOPOM Mbl YIIOMSIHYJLI BEIIIE, TO BCE Jke HAlICHHDIe YKa3aHHHM
00PaszoM abenuectl gajyT KOPHI, HO OPH 3TOM MO;KET CIyYITBCs, 4TO pac-
cMaTpliBacMoe ypaBHeHHe cojep:iiT B cebe GoJbOIe KopHel, uem Syper HAil-
JOHO € TIOMOTIHIO TTOI06HOTO [TOCTPOSHMSI.

487. Crano HLITH, ecll MPeJIoskeHo anredpaliieckoe YpasHeHne, KoTopoe
Cofleps T B cefe HeH3BCCTHOE KOJIHMYCCTBO Z M KODIUH KOTOPOTO CIeiyeT olipe-
JCAUETL, TO Hafo WalTIl J\Be KPIUBBIE JUAWU W JBA YpaBHEeHHH MeIKIY uepe-
MEUHBIMIL Z 10 Y, KOTOPhIe HOKHL ORTh TIOCTPOEHE TAKUM 00pas3oM, 4To, eCJIK
13 HHX MCKIIOUHTL OPJUIHATY ¥, HOAYYUTCA MCKoMoe ypasuenine. Ilocwe sroro
caecpyer ofe DT KPUBLIC MPOBECTH Hax obwell 0Chblo, paBHO KaK IIPU OTHOM
i1 TOM ske Hadade alcluee, U OTMCTITH TOYKH, B KOTOPGHIX 5T KPUBLIC B3aHMHO
nepeceratwresi. [loesie dToro 13 yKasaHHMX TOYEK 11ePECEYCHUA Haf0 TPORECTH
HO IPAMBIM yLJIOM K OCH OPJHUHATH, KOTOPAIe JlanyT Ha ocl abciuccst, papHbie
OTETBHLIM KOPHAM IPCANoskeHHOoro ypapaetnst. CiaegoraTerbHo, YKa3aHHLIM
BRNNC DYTEM HYAYT ONpefescHbl HCTHHHbIe 3HAYEHIT KayKIOTO 113 ICKOMBIX KOP-
Hefl. ecat ToNRKO, GLITH MOGKCT, He OKaKeTCs, ITO yPARHEHIC COmeP;RuT B cefie
H01bMe ROPHETT, YeM MoJAVYaeTCst 13 TepecedeHn i,

488. Ho pambime, Wem u3d0:KUTL CIIOCOH HAXOGKRIAEHMs TEX JIBYX KPHBHIX,
ROTOPLIC JORULE TTOCAYIKUTE JUIS TTOCTPOEHUSI PACCMATPHBAGMOTO ypaBHeHUS ,
PACCMOTPIM a posteriori Te ypaBHeHIS, pPemeHHe KOTOPHIX 3aBHCHT OT 3a7aH-
HLIX JIBYX RpHBLIX aminil, M, ipexme Beero, 1ycTh JIBYMS pellalmMi BOTPOC
Janmriyn Oypayr upamsie EM w FM, nepecekalomuecst 8 Touke M (pne. 97).
Bospmem npaMmy FF B KadeeTBe ocll ¥ Ha Heil Toury A B KavecTBe Havdala
abemree, 1 ITYCT HPOBeJICHAAS OTCoA Hopmadh A B(' nepeceract nepsyio nps-
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myio B Touke B, a sropyio — B C.llycts AE =a, AF = b, AB =c, AC =d. 3arem
monomum abenuecy AP =z, opguaary PM =y. Torga nia nepsoit upamois EM
oymer a:c=(a-+z):y nan ay =c{a+2z), a gna sropoit b: d=(b—z) : ywan by=
=d(b—z). Ecanus nprBeieHAEIX BHOIE YPaB-

HeHWIl HCKIIOYUTD I, TO IMOAYYUTCA G
be(a+z)=ad (b—x)
I M
__abd—abc _ab(d—¢)
be-ad ~ bet-ad P
Taxmm OGpaBOM, C MOMOWIBIO mepecevedus
JABYX IIPAMEX MOMKHO TOCTPOUTH TIPOCTOE
yDPaBHeHe £ , 5 £
e ab (d—c)
= Totad Pitc. 97.

1 K 9TOMY BUAY MOKHO IIPUBECTH PENIUTENHHO BCE IIPOCTHIC YPaBICHAH.

489. Besef 3a  mpAMEIME JMHEAMM 110 JeTKOCTH BRYePYMBAHMA HAET
OKPY;RHOCTL; MOITOMY IIOCMOTPHM, KaKOro poja ypaBHEHHA MOTYT OHTH
IIOCTPOGHEI IIyTeM MEepecedeHusa MPsIMoil
okpy:kHoCTRIO. MTak, mycts (puc. 98)
opu AP, paaToii B WadecTBe ocm, W A,
B3ATOM B KadecTBe Hadasia abemmec,
nposefeHa mpaMas JUEAA KM u npnHs
10, 410 AK =a, AB=0bu yro'RoopauHaTs
AP=1x u PM =y. Torga Oynmer a:b=
=(a-+2):y u, sHAGHT, ay=~0(a+}x),
970 TpemcTaBiser cofol  ypaBHeHHe

Ppc. 98. npsavMoit Jymuun. Ilycrs, pajsee, pammyc

okpy:xHOCTH CM =¢ u, omycTHB m3 ee

mentpa C nHa och mepmenmuryaap CD, nazosem AD = fu CD = g. Torpa Gyzer

DP=z—f n PM—CD=y—g. Jlanec, Tak Kax B CIuly NPHPOJNH OKPY3-
HOCTH

CM2=DP*| (PM — CD)?,
HOJIY‘IHM s OprH(IIOCTH ypaBHeHI{Ie ‘

=at =2z P+ y?— 2y gt = (x— )P+ (y — g)*

‘ . ab- bz
Ho ypasmenme npsmoit naer y= —— — » OTKyJa Mmoixydaercs
a(b—g)-+bx bx
y—g=— 4, —b—g

4 eCJH MOoJTyvelloe OTCIONA 3HAYEHHe y IOACTABUTL B ADYTOC ypaBHeHHde,
T0 HaliieM, 4TO
2 .o 2 2b(b—g)z | bPa?
=2 2fr 4 f +(b—g)2+f el
TO €CTh

a*z® - 2ab (b — g) x4 a® (b — g)? + b%2? — 2a%fx+a2f? — a2t =0,

WNTak, KOPHH 3TOro ypaBHeHH:A HAXOZATCA C TIOMOMIBIO TIePeCeUeHmil mpAMOi
¢ OKDY:KHOCTBIO TAaKMM 00pa3oM, 9TO ecijd W3 TOYeK mepeccuemmii M u m
OyCTUTL HA OCh Nepmenfuryyasapel MP u mp, TO 3HAYCHMS ¥ OKRAKYTCA
paBusiMu AP m Ap.

17 3. 9knep, . 11
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490. Tax xak B NpHBEEAHOM BHINEG yDAaBHEHHE CONEPIKATCA BCe KBaj-
pPaTHEI® yPaBHEHHI, TO M3 BHINEM3JIOKEHHOr0 MOKHO BHBeCTH ofimee mocTpoe-
pHAe KBaJlpaTHHX ypaBHemuid. JleficTBATENIbHO, IYCTh HAHO CiepyioUlee KBaj-
paTHoe ypasHeHHe:

Az2 4 Bx4-C=0.

IIpueemem ero npessfe BCero K YKA3aHHOMY BEINIE BHAY TakaM 00pa3oMm,
a? +b2

9TO0K JICBEIE HX YACTH COBHAJH. C sroit OeJdbl0 YMHOKHM €ro Ha

B(a®+b)z | C(a®}b2)
y + = =0.

(a®+ b2 22+

A mpmpasHMBaHME [PYr APYIY OCTAIBHHIX WIEHOB AAaCT
2Aab (b —g) — 24a®f = B (a® + b?)

H, 3HAYAT, Oymer

2
a]‘:b(b——g)_%t_b_z)_ .

OTcioma, Tak Kax
a®(b—g)*+a’ff —ac?= Gyt (ai4+b2) )

IOy 9ATCS
b (b—g) (a*-+b) | B (a2-4b?) C (@ b%)
(@4 8% (b — gt — 2 L= G g - LW
i1, CJeJoBaTeJIbHO,
Bb (b—g) B a2c?
b—9*=—4g it T a2+b3+ A
3HAYAT,
a2+cz B2 B2b2
2Aa + ‘/ ERYT + 4A4%2 °

Ocrarorcsa, Takum 00pasoM, TPH KOAHYECTBA a4, b W ¢, KOTOpHE Jl0 CHX IOp
Orre e Onpenenenm, HO UX CJelyeT B3ATL TAKEM 06].)330M, qT00 5

ac? C B? B2b?

a?4+b2 ' A 4A4% ' 4A4%2
OKa3alIoch MOJOMATEILHBIM KOJIUYeCTBOM, TAK KAaK B IPOTHBHOM Cjry4ae
b—g, a smaunT m CD, oKameTcsA MHHIMHIM KOJAYECTBOM.

491. Tagwmm obpasoM, HWYTO He Memaer Ham mojaosunTs b =0, Torma

—B24-4A4C B
0—‘/C2+ + n f=———22'.

Ho, nmanee, Tax naxk mpepnioskeHHoe HaM ypapHesue Az?2+ Bxr+C=0 He
UMeeT AellCTBHTENBHBIX KOpHeH, ecin Toubko B? He Gyner Gospme, dem 4AC,

B2—4AC
TO B 3TOM CJIy4ae ——5— 6ymer TMOJNIOKHTEJHHHM KOJINYeCTBOM. Lcin

MoCJIe[Hee IOJIOKATE PABHKM c%, TaK 4TO

V BE—4AC
24 ’

HAXOIUM
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TO TMOJY4ATCHA TOYHO Tak e g=0 W @ MONHOCTBIO BHMOALeT M3 pacdera.
CaemosatenbHo, npsamas aunausa EM cosmaper ¢ ockio AP m Ientp ORpy-
moctm C cosmamer ¢ TouKol D) mpm yciaoemm, 4to
B
AD = — —.
24
A ecam w3 pTOro MEHTpPA OMUCATL OKPYIKHOCTH PAaJAYCOM

VB —4AC
€="734 J

TO mepeceyenns HOCJIeJIHefI C OChI0 YKa3mBAKT 1IaM KOPHH paccMaTpuBae-
MOI0 ypaBHeEHNA. Ho oJs TOoro qT00H npU 3TOM HOCTPOEHHHM HE MMeTh [ejia

¢ uppaguoHaJbHOH (GOpPMyIol, HONOKAM g=C— TaK 9TO MOJIYYUTCH

271 H

2k k2 —B*14A4C
P2 __ "7 - e 2 e st
SoggtgpE=Cct 442 ’

H TorHa Oymer
e REB—4aC  B—4AC—k
=T Zka §= kA
Taxkmm obpazoM, ompefeseHne KOJIWIeCTBA k£ OCTaeTcA B HANIEM IIDOM3EOJIC.
Hakoe 6mr 3HaueHHe [ Hero Ml HM 6pajsi, B CHIy Toro, ato mpamasa CH
JIEIRAT HA CAMOI OCH, OKPY/RHOCTH €lieflyeT OmmcaTh TakaM obpasoM. Bose-
B2—44C—k*
44k
B*—4AC+ k2
4Ak

HOCTH € OChIO JaJyT KROPHI paccMaTpuBaeMOro ypaBHeHM:A. CJIeJlOBaTeJII)HO,

To OyneM wnMeTb CD:%,

mem AD= — 2. u nepoesnuKryasap CD = , u u3 nenrpa C onm-

24

IoIeM OKDY/KHOCTh, Dafilyc KOTOPOH = ; TePeCcedeHn s ITOR OKPYIK-

_B
24’

I pafinyc OKPYMHOCTH, KOTOpas AOKAA OHTH OmMmea-
Ha m3 meHtpa C, Gymer

_ —B2124C _ B, C

=T 24 T AT E
CJ1e[10BATEJILHO, PAUYC OKpY:KHOCTH OyHer = AD + CD.
Ilprsenennoe BHIMe MOCTPOEHAE MPECTABIAETCH BECh-
Ma ynoOHHM Ha IpAaKTHKe.

ecan HONI0%¥HTh k= — B, npunaas AD =

492. Paccmorpum remeps (pue. 99) npe BzammHO
IIePeCeKAIOIINeCsT OKPY;KHOCTH, ¥ IyCTh [JIA TEpPROil
us Enx AD=a, CD=0> u ee pagmyc CM = ¢. Torna,
eciu nonomuth AP =z n PM =y, 6ymer

DP=a—zx, CD—PM=0>b—y,

¢TI0 OBITH, B CHJIy IPHPONE OKPYM{HOCTH GymeT
1% —2ax+ a® + y? — 2by + b2 = c2 Pac. 99.

Iogobno aromy mycrs mna apyroit okpysmHOcTH Ad = f, dc=g u ee paguyc
¢M = h; rorma

2= 2fx+ Py 2y + g2 = k2.
17*
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EC.TII/I 3TN JBa ypaB}IeHHH BHIYEeCTh OOHO N3 prrOFO, TO OCTaHeTCHA
2(f—a)zt-at—L—2(b+gy+ b2 —g*=c?—h?

CJIeIOBATCIILHO,
a? LB —f gt 2 h2_Y(a— f) z

y= 2(+g9 ’
a OTCrojla
by PP PP R 2@ )z
y= 2(6+9)
n

2a(b4-g)—2(b+g) =
2(6+¢) ’

a—r=

A r1ak Kark (@a—x)?+ (b—y)?=c? TO, ecaM NPOM3BECTH TOJCTAHOBKY,
HOJIYyIHTCSA

+h@—Nrat—4d@+)(b+glz+(b+g)*+2(a*—c*) (b+ g+
+4(+ gt —4a—))(@—P)+2(F R (b4 g2+
+4d(@--H(E—hr)+ @ —c2—f+-h2)2=0

Takum o0pasoM, ¢ IIOMOULI0 NPHBECHHOrO BEIINE ypaBHelnMsa MOKNo Oecko-
HEYHBIM 9YHCJIOM CII0CO00B NOCTPONTEL ypaBHEHHe

Az? - Bz - C=0.

Ho BMecT® ¢ Tem, KoHeYHO, IOHATHO, 9TO ypaBHenud ©o0jee BHCOKOH cTe-
meiil, 4eM BTOPOH, Hedb3A IOCTPOUTL C IIOMOMILIO IIEPECEYCHHA ABYX OKPYK-
HOCTeH, Tak Kak [{Be OKPYKHOCTH He MOI'YT IlepeceKaThbcs Oojiee 4eM B JBYX
toukax. Crano 6HT},, OfHO M TO jKe YPaBHEIHME MOKHO IOCTPOUTHL ITyTen

IlepecedeHNA TIPAMON IMHAM H OKPYMHKHOCTH,

U 3TO TOCJefHee HOCTPOeHHe ¢ MOJHHIM OC-
HOBAaHAEM IIPEJNOYHTAIOT TOMY, HPH KOTOPOM
7 rpefyeTcsa IOpHMeHeHHe JBYX OK]DY:KHOCTell,
eCcJu TONBKO CIYYAfHO B KAKMX-JMOO OTIeNhb-
HEHIX CJAydasX 1€ 0KazaJjoch OBI, UTO HEeCUIoK-

HOoe ompegelenue JmHHMU a, b, f, g, c 1 /
D A\ Hoxydaercs cpasy.

A /7 i 0
493. Ilycry temeps (pue. 100)  orpyx-
. HOCTb Ilepecexaercs mapafoJoii. Ouycrnm ns
G menTpa okpyskHoct C Ha ocsk AP mepmenmgm-
B kyaap CD n nycts AD=a, CD = b u paguyc

oxpyuoctn CHM = ¢. Torpa npn npavoyromns-

Puc. 100. HHX KoopmmHatax AP =2, PM .-y ypasue-

nueM [Jsf  OKpy:KHOCTH Oymer (r —a)2+-

+ (J— b)?==¢*. A ocn mapaonsr FB mycTs Oyner meplmenguxyJsipHA K IIpu

AT 011 311e01> oen AP u mycrs AE=f, EF =g n mapaMerp mapaboan = 2Ak.

Torga B cmny mpupomsr napaboab Oymer EP?=2h (EF --PM), wiu B caM-
pomax (z— f)2=2h(g-}+y), otryna

———E—z—hﬁ;g u y—b=

X

(e—1)

—(b+-9).
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Ecin »10 3HadeHnme HONCTAaBHTH B IepBOe ypaBHeHHe, TO Y HCKIIOUUTCH,
n Mu OyleM HMeTh

o CxDEN oy b4 gt (p—apr =

Wk
nJaInu
zt — 4fz® + 6> z® —4f3x + 74 = 0.
—4h(b+g  +8h(b+g) —42h (b4 g)
+4h? — 8ah? 14k (b + g)?
+ 4a?h?
— 4e2p2

Kopusimu sroro ypasuenust byayr aGemmecnt AP, Ap, Ap w Ap, ortkyna
OPIMHATH TPOXOAAT 4epes Touku mepecedemmit M, m, m, m.

494. B coctaB mpuBeIeHHOr0 BHIIIE YPABHEHHS BXOLAT INECTh IIOCTOSH-
HHX: a, b, ¢, f, g m h, U3 Korophx, mpasga, nBa b -l g HyMKHO paccMaTpu-
BaTh Kak OJHO, TaKk 9To, NOJOMHMB b g=~Fk, cuegyer CUNTATb, dTO 3/I€Ch
AMEeTCH - TONBKO UATHh HocTosinukix. Mrax, ecan wmonowwnrs CD 4 EF =
=b+ g=1Fk, TOo momymTCA cjepylomee ypaBHEHUE:

xt — 4fxd 4 6222 — 4f3 L4 )

— 4hk + 8fhk — 4f2hk

+ 4h?* — 8ah?® + 4h2k?

+ 4a?h?

—4c?h?

Ho x »ToMy BHIZY MOKHO NPHBECTH BCAKOE ypaBHEHME YeTBEPTOil CTerenu.
HeitcTBATENBHO, OyCTH MAHO CJEAYIOlEe YpaBHEHHE:
2t — Ax® 4 Bx2— Cx+D=0;

0.

TOorja Iryrem CoHoCTaBJIeHUs IOJYyUYUM
!

4f=4, 710 ecTp f= TA’

6f2— 4hk L 4ht =B, 710 ecth — A®— Ahk -+ 4h— B,
8

OTKy[a
=342, ,_ B
32 4h
4f3 — 8fhk + 8ah?—C,
Han
T o 1 .
. A —TGA — Ah —}—EAB—I—Sah =C;
CJIeIOBATEJRHO,
A A 4B  C
R S (TR T R
Haxonen,

(f? — 2hk)? + 4a®h? — 4cth? = D.
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A2

. B
f—2hl = - — 2kt —

A 4h  AB | C
T 32h b2 84 " 4h

ecJii TOACTABUTH HTH 3HAYCHHU, TO MOJYIHTCH ypaBHEHHE, B COCTAB KOTO-
poro Boiinyr ¢ m h. [Mocnegume KoimdecTsa Oymer odUeHb yHo0HO ompene-
IWTH W3 TPHBEJEHHOTO BHINIE yPABHEHIs!, KONeYHOo, TAKAM o0pasoM, dToGH
oba oHM MPHHMMAJH NelCTBUTENLHOE 3HAYCHNME.

495. Ho rak xak B KakjgoM OMKBajgpaTHOM ypaBHEHHH JETKO HU30aBUTHCA
OT BTOPOrO HjeHA, MPENIIONOKUM, UTO 9TOTO WIEHA yie HE CYMECTBYeT M 9TO

HaJJIeAUT HOCTPOUTL YyPaBHCHHE

x4 Bz —Cx 1+ D =0.

Taxum obpasoM, Bo-mepshx, Oymger f=0, Bo-srophix, k=h — B-TPeTHUX,

B
ﬂ ]
a=gs, 4 B CuIy TO‘I‘O, 4TOo
. B C .
th——fz:th——T n 2ah=E,
TO, B-9ETBEPTHIX,
4 1 c? ——
4h* — 2Bh? + —4—B2 + TR 4c2ht =D,
OTKY/JA HAXOINM
64c2ht = C2 - 4B2h? — 32Bh* 4+ 64h% — 16 Dh2

M, CTajio OLITh,

8ch? = |/ &h* (B — 4h?)t | C2— 16Dk®.

Ho rak war mpesuge Bcero Hapmo obeCTeuHTh, ITOOH KAK ¢, TAK W A OpHHHA~-
B+q
4h

C? — 16Dh? — 8Bh%q 4- 32h%q — 4h2q2 = 0.

MaJit JefCTBUTEeILHBIC 3HAYCHAA, TOJOKAM ¢ = A — n torjga Oyner

Taxum obpasoM, miaa Toro 4ToObl YHOBJETBOPATH IOCTABIABHHOMY TpeloBa-
HEIO, HeoOXONHMO pasiandarh jBa cJaydas: opuH, korga D asaserca orpm-
DATENBHEM KOJM9IEeCTBOM, U APYroil, xorga D ABASETCA TOJOMRHATEIBLIEIM
rourgectsoM. Mrtaw, mycth

I

D Gyner mosmoRUTEIbHBIM KOJUIecTBOM = + F£2% ) Taw 9TO HA[JIEMUT HOCTPOUTD
cJefyIoiliee ypaBHEHUE:

24 B2 —Cx L+ E2=0.

. - 4h?—B
C asvoif meawio monommMm ¢ =0, Tak uTo HyneM MMeTh ¢=—pp—, ¥ TOrZA
C? C
2_ Y -
P=wm " h=m
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OTKYJa moJydacerca

_ C>—4BE
= "TuiCE
W 3aTeM
C*—4BE 2E%
k=c= WCE = H =0
11
Ecim sxe D Gypmer orpuuatensHniM KoamdecTBoM, HoaoxuM D= — E2?, Tak

YTO HAJO IOCTPOATH ypaBHEHUe
24 Bx:—Cx— E?2=0,
to GymeM HMerh
64c?h* = C? -4 4h? (4h? — B)? + 16E2R?,
a BTO ypapHeHH® jaeT M ¢ JeficTBUTEJhHOe 3HadeHMe, FAKOBO OBl HU OBLIO
sHagerne h, u60 MBI UMeEEM

V CT+4h? (4h® — B)? - 16E2h?
c= 8h?

I, CIeoBATeabHO, A MOKHO B3ATH KaKuM yrogmo. Takmm ofpasom, B
LaniioM OTHeNBHOM CJIyuae HAJJEMHT B3ATH ero TaK, 4ToOH IS ¢ TOIy-
yasoch HamboJjice Jrerkoe HOCTpPOCHIe.

Horpga ato cpemamno, 6ymeM mMeTh, KAK B paHbie,

AE—]=0, CD+EF=k=22"FE
“ C
ADZII——-‘—W

Ecam monoxmrs £ =0, momyuaercst wmocTpoeHne KyGUYeCKOro ypaBHEeHHs
2?x+Br—C=0.
Ha srom mocTpoeHHA OCHOBAHO XODOIIO H3BecTHOe ITpaBuso Bakepal).

496. BosbMeMm e Kakme-HmOygb JIHHAM BTOPOTO TOPHIKA, TO eCTh NBa
KOHUYECKAX CEYeHHs, ypaBHeHNA KOTOPHX OTHECEeHH K o6iiell 0cH M K OgHOMY
M TOMY jKe Hadaly abcmmcc:

ay?+bzy+cx*4-dy+ex+ f=0
"
ay? -+ Ppyx+yzr®:+ 0y +ex - =0.
Ecnu, monbsysck M3I0EHALIM BHINIE METOHOM, MCKIKYATH M3 BTHX yPaBHO-

HEH ¥, 9TO OCYIIECTBJAETCS ITYTeM COTIOCTABJIEHWS THX YPABHEHHH ¢ ypas-
HEHHMAMH, PAacCMOTPEeHHEIMU B § 479, a MMeHHO ¢ ypaBHEHMHAMU

P+Qy+ Ry*=0

p+aqy+ry*=0,

) Thomas Baker (1625—1689): Clavis geometrica catholica: Sive Janua
aequationum reserata, etc. The geometrical Key: or the gate of equations unlo ck'd
etc. (Latine et anglice), London, 1684. Cp. tamme J. C. Wolff, Elementa Matheseos
universal; elementa Analyseos Cap VIII, de Constructione aequationum, rue paccmarpu-
BaeTCA YKagaHHOE BHINE «HeNTpajlbHOoe mpasmiao» (regula centralis). [4. II.]
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10 P u p okakyTcs QyHKIUAME BToporo mopsaka ot z; Q u ¢ GynyT QyHKIu-
SIMH TepBoro mopAfnKa, a R u r 6ynyr mocrosimmbimu. OTciona 3axiI0gaeM, 970
pesyabTHpYlomee ypasrenne 6yner GukBagpaTsiM. TaxuM 06paszoM, ¢ TOMOMIIELIO
HepeceYeHU IBYX KaKMX-HUOYIH KORNIECKUX CeUeHUIl Hellbast TOCTPOUThH ypas-
HeHUs Gosee BHICOKOH CTelleHH, YeM GMKBafpaTHEE, KOTOPHE, KAK MLl BHGIH.
MORHO IIOCTPOMTH € NOMOIIbI0 OKPY/KHOCTH W mapaGoasi. K Tomy ke sawiio-
YeHHI0 MOKHO IIPHATH, ecIM MCXOMUTH M3 HPHpPOAH JHHUI BTOPOT0 MOPAMLKA,
KOTOpBIe MOTyT OBITH TepecedeHH HpsiMoil JuEMedl B ABYX Toukax. Orcioma
clIefyer, 9TO [Be UpAMble JHHAH MOrYT JaTh UeThipe MEPeceYeHHs1, N 3HAUMT,
ABE TpAMblE JNHUH, paccMaTpHBaeMBle COBMECTHO, 00pazyloT HeKOTODBLIE BH]
JTuHAE Broporo mopagka. Orcioma fCHO, YTO [BE JHHWNH BTOPOTO MOPALKa
MOT'YT B3aHMHO IIepeceKaThbcs B YeTHIpeX TOUKax.

497. lomycTuM, 970 [JSA WONYYeHUA NEPECeUeHME TPUMEHSITCA JBe
JIVHAHM, OfHA BTOPOTO, a Apyrad TPeThero INOpPAOKAa, KOTOPHIE BHpayKaloTcs
CHeTYIONIMA VPaBHEHUSMH

P+Qy+Ryr=0
p+ gy +ry*+sy®=0.

Taknm of6pasom, P Gyger dynkiueil npyx usmepenuii ot z, Q — yHRIUeil
OHOTO H3MepeHNsA U [ — IOCTOAHHEIM KOJMYECTROM; BMecTe ¢ TeM p GymderT
¢yuaxnmeil Tpex mamepenmii, g — ABYX W3MepeHuil, r — OJHOTO H3MepeHUHd
M § — TOCTOAHHBIM KOJNUYECTBOM. FCIN 5TH COOTHOIIGHUA TPUAATH BO BHAMA-
Hile B ypaBHEHMH, KOTOpOE NMONyInTCA Hocie uckmwdenus y (§ 480), o crauer
sICHO, 9TO 3T0 ypasHeHue GygeT mecToro mopsigka. Taxum 06pazoM, ¢ IOMOIILHIO
nepeceveHus JHHUA TPeTbero IOPAAKA ¢ KOHHYGCKHM COYCHHMEM HeJb3s
HOCTPOUTH YPaBHEHHIL MOPAgKa BEHIIE DIECTOTO, YTO TAKKE CALIYET N3 MPHPOIH
JuHgEi Toro m gpyroro mopsamka. JleficTeuTensHo, Tak Kak JMHHH TPeThETO
" 1IopAmKa mepeceKaloTcA NPAMOH JIHHWeH B TpeX ToYKaX, TO ABYMS IIPAMBIMH
JUHUAME, KOTODPHE, OYIy4Ym B3ATH COBMeCTHO, HpPeAcTaBAAT €060 HeKHil
BUJ JUHUI BTOPOI'0 IOpsigKa, OHH Oy@yT mepeceKaThCd B IIECTH TOYKAX.

n

498. Ecan Mbl npuMeHEM K Gosiee BBHICOKMM HOPSTKAM JIMHHH KaK W3I0-
JKeHHHI BHIIE METOJ MCKIIYeHHs, TAK U TPHBeNeHHOe co00pakeHne o mepe-
CeYCHNWH NPAMHX JAHUA, TO CTAHET ACHO, YTO ¢ NOMONILI0 NIEPECeIeHUH ABYX
JAMHUA TpPeThero HOPAZKA MOJKHO HOCTPOMTH YPaBHEHUA MeBATOH CTeleHH.
a ¢ IOMOINBIO NepecedeH il IBYX JHMHMI Y4eTBEPTOr0 MOPAAKA MOKHO OCTPOMTL
YpaBieHnsa cTedeHeil He BHIIe WecTHagnaToil. 1 soobme ¢ moMompio mepecede-
HUA IBYX KPUBBIX JWHNIL, H3 KOTOPHX ofHa Oymer HOpPALKa M, a [pYyTras MOpsm-
Ka 7, MO0 IIOCTPONTE BCE YPABHEHHHA, CTCHEHHW KOTOPBIX He HpPEeBBIIAOT
mn. Tak, BanpuMep, HIA TOro 9To0b MOCTPOMTH YpPAaBHEHHE COTOH CTENmeHM,
norpebyrorcs AMO0 B JHHNUN AECATOrO IOpPAAKa, AUGO ABe JWHHH, U3 KOTO-
peIX opgHa Gyper mATOro MOPsAKA, a Apyras ABAgIATOTo NMOpALKA U T. Ji., pas-
marass 100 Ba aBa mMHOKuTENs. Ecaum ke BECmas cTelleHb TOro ypaBHEHHA,
KOTOpOe HaIe;KNT HOCTPOUTH, BHIPAKAETCH IIPOCTHIM YHCIOM WIH . KAKAM-
aubo MHBIM YHCIOM, He ZAOMUM YIOOHBIX MHO)KHMTeNeif, TO BMECTO Hero cile-
AYeT B3ATH Apyroe DoJblIee YHCIO, HMEIOMee YHOOHKE MHOMKATENAN; NHO ecl
C MOMOMBI KAaKUX-THOO ABYX KPHBHX JIMHHN MOM(HO HMOCTPONTH YpaBHEHUS
Gostee BBICOKMX CTeHeHEH, TO ¢ HX IIOMOIBI0 MOKHO COCTABUTH ypaBHEHUs
mo6oit Gomee nmakoil cremenyu. Tak, Hampumep, pisA ypaBHeHHA TPUANATEH
IeBSITOM CTEIEHH MO;KHO IIPHMEHHUTE ABe KPHBHE, OHY IHEeCTOTO ¥ [PYIYIO CeAb-
MOro mOpsifkKa, TaK KaK ¢ IOMOIILI0 BTHX ABYX KPHUBHIX MO)KHO IOCTPOHTH
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ypaBHEHNE COPOK BTODOU CTCTeNlH, a 3TOT0 poja HOCTPOEHUE CAeyeT mpu-
3HaTh Gojlee IpOCTHM, 9YeM ecai OBl OHA KpuBas OblIa TPeThero mopsgKa,

a Apyrasa TPHHAIATOTOC TOPSALKA.

499. Taxum o6pasoM, U3 Toro, YT0 GBLIO M3J0KEHO BHIIE, ACHO, YTO BCA-
KOe ypaBHEHHME MOKHO MHOTMMHU OYTHME, U Haxie 0eCYnCIeHHRM MHOKECTBOM
OyTeil MOCTPOUTH ¢ MOMOMIbIO TIepecedeHNst NBYX KPHBHIX JIMHHUI TAaKAM o0pa-
30M, UTO BHABHTICA ero AeicrsuTedbHbe Ropuu. Ho uz sToro Gecumcienmoro
MHOKecTBa IyTeil cienyer u36parh TOT, KOTOPHH OCYMIECTBIASALTCH ¢ IOMOILBIO
HauOoJee IPOCTHX M HanboJee JerKo OMUCHBAGMBIX KpUBHX. M mpeskge Bcero,
KOHEYHO, CIefyeT CTPEMHThCA K TOMY, YT0OB IyTeM TepecedeHni GLIIN BHIAB-
TeHbl BCe ReCTBUTENbHEHE KOPHH; a HOCJefHee JOCTHraeTcsa B TOM caydae,
ecin GepyT Takoro poga KpHBHE, Y KOTOPHX He CYLIeCTBYeT MHUMEIX IIepece-
UeHWH. A paHpUIe ML BHJENH, UTO A TOL0GHOr0 pofa mepecedeHUit coBep-
IIeHHO He OCTAeTCH MecTa, ecIH B YPAaBHEHAU A OGHOH W3 KPHUBHIX JINMHMWIL
OpAMHATA ¥ paBHA OpHO3HAauHOH ymKnum x. B camom meme, B arom cmyuae,
TaK KAK YIOMSHYyTasA Bbille KpHBajA HE HMeeT COBepPIIeHHO MHAMEX OpIUHAT,
He MOTYT UMeTh MeCTO MHNMEle IlepecedeHnsi, KaKoBO O HM OBIIO 9MCI0 MHR-
MEIX OPJMHAT, KOTODbIe MOKeT cofepskaTh B cele gpyras Kpusas. IIpm arom
Ipornecce IOCTPOSHNs Mbl OFHY M3 KPHMBBHIX JHHHH GyneM Bcerma 6paTh TaKuM
obpasom, daToGH ee ypapHenme mmeiao sug P-+Qy=0, rue P u Q o6oznagaoT
HEKOTOpHe QYHKIUH ZX.

900. Taxum o6pasoM, ecau mpepoieHo ypaBHEHHMe, clefyeT BHGpPaTh
KaKyo-EIOY b NOMXONAMY 0 KpURY 10, cOAepkamlylocs B ypasrenun P--Qy =0.
A Tak Kak ypaBHemme i Apyroif KpPHBOH JOMKHO OBITH COCTaBJIeHO Tak,

P
qTO0E! IPpHA UOACTAaHOBKE B HEro — 6 BMECTO Yy HOJAYYad0Ch IpeloKeHHoe

ypapHenme, To, obpaTHo, us TPEJA0KCHHOr0 YpaBHeHUsI MORHO COCTaBHThH
. . P
YpasHeHnue 078 OPYrod KPUBOU, eCAH BMECTO — —Q—HOI[CTEIBIITI: y. Tax, Haopn-

Mep, ecnnm GymeT JaHO YpaBHEHHe
2t + Az 4+ Ba2 4 Cx+ D =0,

TO B KadecTse OJHOH M3 NBYX KpPHUBHIX IpEMeM mapabolly, coepsKalryrocs
B ypaBHennu ay =z>-+bz. Tak Kak orciopa monyyaercst 22 =ay— bz, 1o Gymem
TOACTABIATL OTO 3HAUCHHME B IPeLI0KeHHOe ypaBHeHue cTONBKO pas, CKOIBKO
saxornM. [loxyuum

a2t = a?y? — 2abxy + b2,

Axd = + Aazy—Aba?

M, 3HAYAT, MBI IPHIIEM K CIegyIOMeMy YPaBHEHHIO BTOPOTO IOPATKA:
ay*+a(A—-2b)zy+(B—Ab+ )22+ Cax+ D=0,

n nepecedeHMs TOM JHHMH ¢ KpUBOMl ay =z°+ bxr yKajKyT KOpHH paccMaTpu-
BAGMOI'0 ypaBHEeHUsI.

501. Ilomo6Ho TomMy Kak ofe yKasaHHHE KPHBHE MOYKHO BaphHpPOBATDH
Ha GecumcaeHHOe MHOKECTBO J1afI0B, AaBas IPOMBBONBHEE 3HAYCHUS IIOCTOSH-
HBIM @ U b, COBEPUICHHO TaK ke MOMKIO BHECTH elle Golbinee pasmoofpasie.
HeiicTBUTeIBHO, TaXK XKaK W3 [EePBOTO YpABHEHMs NMeeM 22 —ay-+bxr =0,
T0 Oymer tawwe acx®—alcy-+abcx=0, m ecim aro ypaBHeHNe HpPHGABUTH
K TIOCHeNHEMY, TO IOJAYYUTCA Topasgo Gosee ofiee ypasHeHMe NJIA JIHHAA
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BTOPOTO HOPANKA, NEepEceYeHHs: KOTOPOH ¢ HmepBoil MmEmei paBHEIM 06pasoM
YKa)RYT KOPHHU HpeloskeHHOr0 ypapHeHUs. Taxum oGpasoM, o6e sTH KPUBEE,
KOTODHI® CIY:;KaT AJIsA TMOCTPOSHHA, GYXYT:

I
ay = x4 bz,
II
a2y? +a (A —2b) zy + (B — Ab+ b* + ac) 22— a’cy + (C+abc) 2+ D = 0.

910 mocjegHee ypaBHEHHE MO)KeT OHITh IPUCHOCOGNEHO TakmM o6pasoM, 4TO
oHo GyzeT cofiepsxaTh B cebe nioGoe kormgeckoe cedernne. Ciegyer, pasymeercs,
YUUTHBATE KOJIMIECTBO

A2 — 4B — 4aqc,

M eclH OHO OKakKeTcd IOMOUTENLHEIM, TO Kpusas Oymer rumepboioii; ecan
om0 6ymer = 0, To KpuBas 6ymer napaboIoil; eciu ;xe 0HO OyneT oTpUNAaTeAbHbIM,
TO KpuBas OygeT BIAMICOM. A OKPY:KHOCTBIO OKaXKeTCA BTa KpHUBasl B TOM
cayuae, ecnu dymer

b:-;—A " a2=B—-1—A2-}-ac,

TO €CThb

A? B
c=a—|—-47——.

a
JleiicTBUTeNbHO, B BTOM Cilydae ypaBHeHHeM KpHBoii Gymer

2 2 A3 AB
a2y2+a2x2—(\a3+A—4g—Ba>y+(C+%+—8———7>I+D——0,
TO ecThb

a A B2 X Cc A A3 ABN2
<y——5—8— b o l(g“_l_ia_z'*—f 1622~ 4a®
a A B ™2 C A A3 ABN2 D
~<7+?'“Z) +<§F+T+Tfm_2_@> T et

B KOTOPOM HpaBad 9acTh ABAAETCA KBagpaToOM pamuyca OKDYHHOCTH.

502. Wrak, yKazaHHEM BbIOIe 06pa3oM MOMKHO ¢ IIOMOINbLIO OFHAX KOHA-
YeCKHX cedeHHH MoayIuTh GeCTNCIeHHEOe MHOKECTBO KPUBHX JUHHUH, KOTOpHE,
fyxydu HadepyeHH BMecTe ¢ Iapaboloil ay =z>+-br, IpexcTaBAT CBOUMH Hepe-
CeueHMSAIMM KODHE Ipemio:kenHoro ypasHeaus. Taxum ob6pasom, xaxue 6br U3
3THX KpUBHIX MH HE B3:1H, Hapabona OyneT Beerga IepecedeHa B OMHUX U TeX
e TOUKaX M, 3HAYUT, BCe YNOMMAHYTHE BHIIE JHHEA GYAyT BCerga B3aMMHO
HepeceKaThesi B OQHHEX U TeX jKe ToYKaX. B cwily ckazaHHOTO MOKHO U3 panee
VKa3aHHHX 0eCuHcIeHHHX KPUBHX B3ATH HPOM3BOIBHO ABe KaKhe-Tn6o KpH-
BHE (3a NCKT0OYeHNeM B3ATOM paHee Hapaboibl), KoTOpHe, OyZydYM ONHCAHE
OKOJI0 OfIIell 0CH, CBOMMU IepecedeHUSIME BCeTAa YKaKyT KOPHU IPeJIOHeH-
HOTO ypaBHEHUs. ITUM HMEHHO IyTeM MO;KHO IIOCTPOMTE YKa3saHHOEe ypaBHe-
EHe AH60 ¢ TMOMOMBI0 OKPYKHOCTH K mapabosbl, KAK MHEL 9TO BHEJN PaHb-
me, Ju60 ¢ TMOMOIBIO ABYX mapafoi, AuGo ¢ MOMONIBIO mapaboiEl ¥ BJLIUICA
IIM rumep0oan, Jdub0 ¢ HOMOMBI0 ABYX SIIMIICOB WM ¢ MOMOIIBIO SJIHICA
u mapa6oast. Muoroo6pasue sTHX IOCTPOSHMUIl YBEIWTHTCS eTile B ropasno 6oxb-
mell creleHH, €cIH C BTOlf MeIbI0 TOo;KeNaTh MCHONB30BaTh M KpUBHE Goiee
BHICOKMX IOPAAKOB.
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503. ITomoGubIM ke 06pa3oM MOHO TOCTPORTE YPABHEHHS Gollee BRICORAX
creneneil, Oepst B KadecTBe OfHON M3 KpUBHIX JHHHK IapaGolmgecKoro poja,
BeHpasKaemyio ypapmenmeMm y=P. Tak, mampnmep, eciau Gymer HmpemioskeHO
IOCTPOUTE ypaBHEHHE

ol — f1o0g2 f9gx_g12 =0,

BO3bMeM Hapafoimueckoe ypaBHeHHe 1eTBEpTOro mopsaxa z*=ady, u Tax Kax,
sHaunt, r'?2=a3, T0 mocie HOXCTAHOBKHN 3TOT0 WIEHA HMOJYYNTCA ypaBHEHHe
A JREHA TPETHEro HOopamKa

a®y® — 02+ fogx — g2 =0;

A3 BTOTO YPAaBHEHHUs, eCIu K HeMy IpubapHTh KaKoe-HHGYQb KpaTHOe TepBO-
Ha9aJbLHOTO ypaBHEeHHs 2 —a3y = 0, MOKHO 0N yYuTh ecInCIeHHOe MHOHECTBO
JMHMil 9eTBePTOTO MOPAAKA, M3 KOTOPHX Ji00Hle IBe, B3ATHE COBMECTHO,
JA0T MOCTPOCHNE NCKOMOTO ypaBHeHUs,

504. Ho ecnum cayumres TaK, 4T0 M3JI0/KEHHEHN BhIIe MeTol He JaeT JOCTa-
TOYHO yHoOHOTO HOCTPOEHWs MJIsI ypaBHEHHWsS, KOTOpoe HAaxo HOCTPOUTh, TO
B 9TOM cJydae TPENJOMKEHHoe YpasHEeHHUe clefyeT YMHOMKATL HA £ WAN Ha z2,
miu Ha z°, WIW HAa KaKylo-HmOymsb Gojiee BEICOKYIO cTelleHb r, TaK 4TO K ero
KopuAM mpubasuTcd ele HeKOTopOoe KOJHYECTBO MCIe3al0INX KOPHEH, Ha KOTO-
phie YRAKYT IIepecedeHWs B caMoM Hadajte abcmuce ¥, ¢ralo OHTh, MOMKHO
OyeT JIETKO OTJIHYUTh AX OT OCTANBHHX NONIMHHHX Kopiell HmpegiosReHHOIO
ypapaeaus. Takum o6pasoM crTelleHb IpeNJIOKEeHHOI0 YpPaBHEHHs IOBHIIAET-
cs, TeM He MeHee IPH 3TOM 3a9acTyIo mosyuaercs 6oliee yqoGHOEe HOCTPOCHHE.
Tax, gampuMep, Korga IpemIoKeH0 KyOmuecKoe ypaBHEHHE

22+ A2+ Bx+C=0,

TO, 8CJIU HONOKATh £2 =ay, TAK 9TO OJHa U3 KPABHX, KOTOPEE ME cTpOUM, OygeT
mapaGonoii, xpyras Kpusast 6ymer Bcerga ruuepfodoit, [eficTeUTeIbHO, €CIH
BMecTO 2 HOACTABUTH ay, T0 MOJYYUTCA CIeAYIOIee ypaBHEHUE:

azxy -+ Aay -+ Bx + C =0;

€CIIN jKe X IoclegHeMY IPUGABHTEL IpeskHee ypasHenue cxi—acy =0, T0 HOIy-
apTes ciaemyiomee Gosee ofniee yparHeHMe:

arytcr*+a(d—c)y+Bx+C=0,

KoTopoe ToKe Becerga saBIAeTcsa ypasuermem ruuepboian. CiegoBaTedbHO,
ecan OB mpencTaBiAAToch OoNee YHOGHEIM BOCHOJB30BATHCA OKPYKHOCTBIO,
SIIMICOM MM Hapabosoi, TO B 3TOM cilydae Hamo GHII0 6Bl YMHOKATEL MPEHI0-
JHEHIOe ypaBHeHWe HA &z, W TOTHA TMOJYIWTCH ypaBHeHue

744 Az 4+ B2+ Cx =0.

Ecnu a10 ypasHeHue CpaBiHTh ¢ HOCTPOEHHEIM BHIIIe GHKBaJpaTHHIM ypaBHe-
mreM, To nodyuurca D=0, a 310 ypaBHeHHWe MOJKHO BCerga IOCTPOMTDH
¢ MOMOMIBIO OKPY)RHOCTH K Hmapabois.

505. Tak ®ag, ciegoBaTeIbHO, BCAKOE ypaBHeHHe J000i CTCTIeEH MOKeT
6RHITL IOCTPOEHO IyTeM IEpecedeHHA NBYX alrefpamdecKHX KPUBHIX, IpHYeM
0eCKOHEWHO MHOTMME HyTAMH, TO MOKHO OymeT TOACTaBUTH J06YI0 JHHUIO
BMeCTO Apyroil KpWBON JMHWH, M TOIAA BO3HMKAaeT BOIPOC, KaKUM o0pazoM
3alaHHOe YPaBHEHHe MOKeT ORITH HOCTPOEHO ¢ HOMOIBI0 3aJAHHOM KPHMBOI.
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Jdnech mpeskme Bcero clegyeT yKasaTh Ha TO, 4TO 3afaHHAs KpuBas JOJKHA
OpUHAIe;KaTh K TAKOMY POAY KPUBHX, 9TOGH ¢e OpOUHATA BHIPAKAIACh OTHO-
3HagHo#l ¢yHKIMel z, gabb MEUMEBIE Iepece¥eHUuss He HAPYUIMIN TOCTPOCHNA.
IleiicTruTenbpHO, He GBUTO GBI JOCTATOYHO TOT'O, 9TOGH KPUBAA WIH TOABKO 9acTh
pacecMaTpuBaeMoil KpMBoil MMena alcIMCCH, PaBHEIE OJHOMY KOpHIO ypaBHe-
HUsA, KAKOBOE YCJOBHAe 0GLIYHO J06aBIAIOT, KOIJAa HYKEH TOIBKO OUH KOPEHD
HIpeiosReHHOTO ypasHenus. 0o MosKeT CAYyIUTBCS, YTO MaHHas HYra KpUBoOi
JMHUM He [ONyCKaeT HAKAaKoro Hepeced4eHHA, X0oTs afcummcca, CoOTBETCTBYIO-
mad Kakof-1nufo ToYKe dTOH KPHMBOH JMHUHW, ABIAETCA MONJUHHLIM KODHEM,
TAK KaK 9TOT KOPEHb MOJKeT HOJYYaThCA B Pe3ylbTaTe MHENMOIO HEepPeceYeHMs
WK jKe IepecedeHus APYrod BeTBH, COOTBETCTBYIOmMEro Toll ke afciycce.
ITosTomy A He ocTaHABAKBAIOCH MOIBIIE HA 3TOM BOLIPOCE, KOTOPHI HBAMETCA
CKopee JNIO6ONBITHEIM, YeM IIOJe3HBIM, IOCKOJABKY H J[OCTATOYHO IIOLPOGHO
BRUICHHI MCTHHHEE OCHOBAHMH BCeX MOJOOHOTO pofa MOCTPOeHMIl.

= ECN-
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906. Jlo cnx mop MbI MMEIH [elo ¢ aXre6paudecKIMH KPUBEIMH, KOTODHIE
UMEIOT TaKyI0 CTPYKTYPY, 4TO BCJH B3ATh Ha Kakoi-mubygb ocH abCifHceH,
TO COOTBETCTBYIOIMIME OPAWHATLL BHIPA3ATCA arefPandecKUMu PYHRIMAMI
abemuce, WM, 9TO TO JKe, Y KOTOPHX COOTHONICHIE ME Iy abCIuccamu i Opgu-
HaTaMy MoikeT GHITH BEIpasKeHo alreGpamueckuM ypasuermeM. OTcioa Taxike
caefyeT, 4YTo ecyiM 3HaYeHne OPIMHATEL He MOKeT ObITh BRIpaskeHo ajire0pamndge-
ckoil yHruueil aGenuccehl, To 3Ty KPUBYIO HeIb3sd OTHECTH K YHCAy anarebpa-
M9eCKUX. A Te KpHMBEIE, KOTODHIE He ABISIOTCH aNre{paudecKAMI, IPHHATO
HasHBaTh mpakcyerndenmunmu. UTak, TpaHCcHeHeHTHAA JIWHNA O peelaeTca
KaK TaKasa KPUBaA, Y KOTOPOH COOTHOMIEHNE MeiAy abCInccaMn i opIuHATaAMU
He MO;KeT OBITE BhIpaKeHo andreGpamueckn. Takum o6pazoM, Bo Beex cayyadx,
KOTa OpAMHATA Yy pPaBHA TPAHCHEHAGHTHOH QYHKIWE z, Kpusas [oJKHA
OHITH OTHECEHA K POJY TPAHCIEH/EHTHEIX.

907. B npenmmymieii 9acTu ) Mbl GBUIH BaHATH ITaBHHM 06pasoM IBYMs
BUJAMH TPaHCIEHAEHTHLIX KOJIMYECTB; B COCTAB OQHOro M3 HUX BXOTMIH JIora-
puMEL, a B COCTaB BTOPOr0 — AYI'H OKPY:KHOCTH mim yrias. ClegosaTensio,
B TeX CIyYasx, Korfa OpAMHATA y paBHA JOrapugmy abCIiicChl T WIH JyTe
Kpyra, CHHYC I KOCHHYC MK TAHTeHC KOTOPOH BHPasKaloTCAa ¢ IMOMOMIBIO afc-
UIHCCH Z, TaK 9T0 ¥ = [z, WIn y = arcsin z, Wwin y =arccos r, win y — arctg z 2),
WL Ke eciIH TOJBKO TAKOTO pojia 3HAYEHHS BXOIAT B COCTAB yPABHEHUA MeiK-
Oy « ¥ Yy, TO B 3TUX CJIydadXx Kpmsad Oynmer TpamciengentHoil. OgHako Takne
KpUBHIE HPEICTABIAOT C060I0 NMMb OTAeNbHEEe BUAH TPAHCHEHISHTHEIX JMHMAIL,
HOTOMY 4TO IIOMHMO HHX HMeeTcHd (ecuucieHHOe MHOKECTBO TPAHCIEHICHT-
HEIX BHIDQ;KeHHH, IPORCX OsKIEHNe KOTOPHIX GoJjlee JeTalbHO H3JIATACTCA B aHA-
7nge GeCKOHEYHHIX, TAK 4TO WNCIO TPAHCIEHJEHTHBIX KPHBEIX BO MHOTO Da3
HPeBHIIACT UHNCI0 alrefpamveckux KpPUBLIX.

008. Besiraa QyHKnMA, He ABIAOIAACA axrebpamseckoil, IpencTaBiaseT
c06010 TPaHCUEHACHTHYI0 (YHKIWIO 11, 3HAYAT, AelaeT TPAHCHCHICHTHOIM KpH-
BYI0, B ypaBHeHHe KOTOpOil oma BXoAuT. A airefpaudecKoe ypasHeHHe IGO0
ABIAETCA PANHOHAIBHLIM M He CONeP/RUT B ce0e HHKAKIX moKa3aTeleil, mMOMII-
MO LeJBIX THCel, JIno ABAAETCA MPPANHOHAMBHHM I COep:KUT B cele apob-
HEIE TIOKABATeNH; HO B ITOCTE[HEM CIyYae ero BCeraa MOKHO IPUBECTH K PALIHO-

1) To ectsb B mepsoM ToMe «Bmepenmsa». :
Y 9itnepa npuMensioress obosnauenns: A sin z,... Cwm. mepemii tom, § 140.
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HanbHOMY BUAY. Takum oOpaszoM, BCsikasg KpuBas, ypaBHeHHEe KOTOPOil, BHIpa-
HAIOIIee COOTHOMEHNe MEe;KAY KOODAMHATAMA & U Y, He ABIAETCA PalfHoHalb-
HEIM 1 He MOKeT OBITH IPHBEHEHO K pPAMOHAIBHOMY BHUIY, BCEerfa ABIAETCA
TpaHcHeneaTHON auaueil. CileqoBaTejbHO, BCIH B YPaBHEHWH HMEIOTCA TaKO-
r'o poa cTemeHH, UTO MOKa3aTeld WX He ABIAIOTCA HH HENRIMH YHCIaMy, HA
JPOOHEIMHU, TO HX HNKAKNMY CPEJCTBAMHU HeJb3d HPHUBECTH K PALMOHATHLHOMY
BAXY Hu, cralo GHTh, KpUBHE, CofepsKallliiecd B 3TOr0 poja ypABHEHUAX,
OyayT Bcerma TpancueEmeHTHHMI. OTcIoma moJydaercd IepBLil B Kak OH mpo-
cTelIIN# BUK TPAHCIMEHAGHTHHIX KPUBHIX JUHUNA, B yPaBHEHHAX KOTODHIX UMe-
0TCH MppanEoHAJbHEE TMoKazaTedn. Tak KaK B coCTaR ®THX ypaBHEHWH He
BXOOAT HM JorapudMpl, HU AYTH OKPY;KHOCTH, W OHM BO3HMKAIOT TOJABKO
{3 MOHATHS MPPAIMOHANBHBIX YHCEJ, TO OHN KayKyTcsa Kak Osl B Gonblreil Mepe
OTHOCAIIMMUCHA K OGRTHON TeoMeTpWH W B CHIY 3rtoro JleiGnmim mHasBax X
unmepcyendenmHnmy 1), Kax ecIn 65 OHM 3AHIMAaNH IIPOMEKYTOYHOE MOM0Ke-
HHE MEy adrefpanvecKuMM ¥ TPAHCHEHJEHTHBIME JIMHHAMHE.

509. CnegoBaTenpHo, TAKOTO poja HMHTEPCHCHAGHTHON KPHUBOW JIMHHEH
OymeT Ta, KOTopas COepIKATCA B ypapHeHHN y = zV 2, 60 B Kakme GBI CTOHeHH
MHI HEL BOSBOJIIIY 9TO Yy paBHEHNE, ero HAKOIMA HeIbast Oyfer IPUBECTA K PaIno-
HalsHEOMY BHgy. [lomo6moro ypasHeHus HeJIb3d MOCTPOHTH M KAKWMHU OH TO
au GRITO TeoMeTpHYecKAMHE cpefcTBaMu. Benb reoMeTpHuYecK: HeNb3s HMOCTPO-
ATh HHKAKAX WHHX cTeremeil, KpoMe TeX, MOKA3aTeJAMH KOTOPHIX SABIAIOTCA
paMOHAIbHBIE YACHA, U B CAIY 3TOT0 MOJ00HOTO pona KpHBHE BechMa 3HATH-
TEJIBHO OTAMYANTCA OT ajlirefpandeckux. J[efcTEUTENBHO, @CIK OBl MEL 3aX0Te-
NM B3ATH Wb MPUGIMKeRHOE 3HaUeHne |/ 2 1 MOCTABWIM BMECTO IOCTEIHEro
Kakywo-Hu0yIbL 3 HIKeNPHABEIeHHKIX npoleii:

3 7 17 4 9

2 5 120 W9 700t

KOTOpEle HPUGIHKEeHHO BEIPAKAIOT 3HadeHme V2, to Tmoaygunu 6k, KOHEYHO,
anrefpamdeckue KpuBhe, KOTOpHe OIM3KO MOXXORAT 2) K MCKOMOM JHHWU, HO
onu Goiaw OR ArGO TPeThero HOpsaKa, 1n6o cegbMoro, An00 CeMHALIATOTO, In00
copox mepBoro u T. . ClegosarenbHo, TaK Kak 1/ 2 moskHO panuoOHANLHO BEIpa-
3UTE JIUIIL ¢ HOMOIIBIO TAKOM Apobu, y KOTOPOIl YACANTENb i BHAMEHATENb ABIA-
10TCH GecKoHedo GOMLITNMA YHCIAMH, TO BTY KPUBYIO Hamo Oy/ieT Hpu3HATh K PH-
Boil HecKonedHo GOaBUIOT0 HOPAIKA A, BHAUAT, ee HeJIb3A Oy/ieT cauTars ajredpan-
geckoit. K sromy mpmbaBisercs eme ¥ TO o0GCTOATENLCTBO, 9TO |/ 2 COTep:KAT
B cefe [pa aHAYEHHA; ONHO HOJOKATEJHHOE M HRPYTroe OTPHNIATENIBHOE,
B pesyjbraTe dero ¥ [JIA Y BCETHA IDOJYYalOTCHA [Ba B3HAYeHHMA W, CTAJO
OBITH, TONYJIAWTCS ABE KPUBHIE.

510. Jlanee, KoHe4wHO, ecaMm OB ME TOKeJaJH TOYHO IIOCTPOMTH BTY
KPEBY®l, TO MHE He MOTIM OH 3Toro cpenate 6es momomu Jiorapugmos.

JleficTBNTENIBHO, TaK Kak y:xV2, TO, B3AB JorapudMsl, MHE HOJYYHAM
ly=V 21x. Takum oGpasom, sorapudm xaskmoil aGemmecsl, GynyIn yMHOKEH

Ha V?, macT jgorapmdM OpAMHATH; CTaJI0 OKTH, AJA KAKIOTO 3HAYCHUA
alcumccsl £ COOTBETCTBYIONEe 3HAYEHME y ONPENICIUTCS ¢ IMOMOINBI0 TabIMIE

1) Cp. uucemo JleiiGamna Banamcy ot 28 maa 1697 r. (Leibnizens mathematische
Schriften, herausgegeben von C. I. Gerhardt, Band IV, p. 28), a taxme lohannis Wallis
operum mathematicorum volumen tertium, p. 680, Oxoniae, 1699. [4. II.] )

%) proxime accedentes.
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asorapugmon. Tax, mampumep, ecau Gymer z=0, to nomyunrca y =0, mpu
z=1 Oymer y=1, m 51U 3HAYEREA OYeHbL JICTKO BEITEKAIOT M3 ypaBHeuus,
no ecim Gymer x =2, Tomomyunrcaly=12.12=7/2.0,3010300 u B cuay
Toro, uro } 2=1,41421356, nomyumrcsa, uro ly=0,4257207 wu, 3HAYUT,
upubsunKesHo Oyner y= 2,665144, a upn x = 10 nonywnmres ly = 1,41421356
u orciona y=25,9545541). Taxum ofpasoM, ykasaHHBIM IyTeM MOKHO Gymer
I KajKpoil abCHUCCH BBIYMCIATH OPJMHATH M HOCTPOHTH CaMy KPHBYIO,
ecaum ToJibko abcmmece x GyfeM HPUEABATL IOJIOKUTeJpUBE 3Haderus. Ho
ecnm abcumeca r OyZAeT IOAYYaTh OTPHNATENLHLIC B3HAYEHNS, TO B 3TOM
ciydae Oymer TPYAHO CKAa3aTh, OKAMKYTCH JIM 3HAYEHHA Y JeCTBHTEIBHEIMH
I MHAMBMHA. [[efiCTBATENbNO, HMyCTh T = — 1; TOTJla HEBO3MOKHO OMpefe-
JuTH, UTO mpeicTaBisier cobotw (z — 1)VE, rax kax OpubImsKeHUA K 3IAYeHAI0

V2 ne Moryr B namHOM ciyduae HiYeM IOMOUE.

911. T'opasmo MeHbIIe IPUXOMMTCA COMHEBATBLCH B TOM, UTO ypasHeHus1,
B KOTOPHIX HaXOJATCA K TOMY JKe MHUMBIE TOKA3ATE1N, [0/ KHK ObIThH OTHECEH bf
K pony TpaHcuenmgentHhX. Ho, KoHeuHO, MoaeT cayunThes, 4TO BHIpakenme,
coflepikamee B cebe MHEUMbIC HOKA3aTeld, MNPEACTABIAET KellCTBUTENBIOE
u ompesesieRnoce 3Hauenue. IIpuMepsr aToro BeTpedasmch yike BHIMIE, LO3TOMY
pocTaTo9HO OyeT NPUBECTH 3[ech el OJUH TPHUMEp, a HMEHHo

2y =tV =14 g~V

B KOTOpOM, XOTd 0ba wWieHa V=T y 2-V=1 gpamorea MHUMEIME  KOJIH-
4eCTBAMHM, CyMMa HX MMeCeT [AefiCcTBATebHOe 3Hadenue. [[eficTnuTensno, nycThb
lr =v; ecau e B3ATH B KAaYecTBE THCNA, I'MIEPOONMICCKEI aorapudM KoTo-
poro=1, To GyfeTr z=e¢", W ECIM BTO 3HAUEHHE IOJCTABATH BMECTO Z, TO
Oymer

2y = etV =T ¢—0V'=1,

Ho 8 § 138 meppoit yacTH MH BAmeH, 9TO
e+vV—-_1+e—vV—_i
2

= cos v %),

OTRyHa HOJIYYaeTCH
y=1co0s U= coslz.

Taxum obpasom, ecim naercs kakoe-HHOY[AL YMCIEHHOE 3Havenue I, CIeAyeT
B3ATH TUHEPOOIMYeCKHuil Jorapudm 3TOTO UMCIA, 3aTeM HAa OKPYIKHOCTH,
papuyc KoTOpoi = 1, orceus ATy, PABHYIO BTOMY JIOrapngMy; Tora KOCHIYC
3T0H IyrM mact snavemme opammarhl y. Tax, Hampumep, cesm BasaTth Z =2,
Tak 910 Oyger

2y =2+V =1 2-V=1

T0 HOJYIHTCAH .
y=cos A-log 2= cos 4.-0,6931471805599.

Ho sra gyra, pasmas log 2, Bsuny Toro, 4uro jayra, koropas = 3,1415926535
n T. 7., comepskut 1 cebe 180°, Oynyum mrrumciienma cormacio 30510ToMy Ipa-

Y) Hexoroprie u3 npusejeHARX B 9T0M Haparpade Umcen HCOPABIEHL HO CPABHEHHIO
¢ IepBHIM W3JaHHeM B COOTBETCTBHH ¢ Qpera omnia.
) ¥ Dilnepa UpuMeHsCTCH 3alHCH y=cos.A-v. CM. mepsuit Tom, § 126.
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BAJY, OKaykercA pasHoil 39°41'51752'7'8’'’, wocumHyc e ee paBeH
0,76923890136400 '), m a0 wmcmo [aeT BHAUCHHE OPAMHATH ¥, COOTBET-
cTBylomee abcmmcce r=2. A TAK Kak B COCTaB BTOT0 poOja BEIpaxKeHWUit
BXOIAT U JIOTaPUPMBEI, U AYTH OKPYKHOCTH, TO UX ¢ IOJHBEIM OCHOBAaHHEM
OTHOCAT K TPAaHCHEHIEHTHBIM.

012. Takmm o0pasoM, Cpefil TPAaHCUEHAEHTHHX KPHBHIX IIEPBOEG MECTO
3aHUMAIOT Te JIMHWA, YPABHEHHA KOTOPHX, KPOMEe ajre0PamdecKHX BeJIMUHH,
cofiepaT B cebe jgorapudmer, U mpocrefimieil W3 HUX OyAeT TA JHHHA, KOTO-
pas COAEPKUTCH B yPABHCHWH

l%:% unn .‘c:bl%;

apE sToM 0e3pasimyuno, Kakoro poxa Jorapudmei Gepyr, TaK Kak IIyTeMm
YMHOACHHA Ha TMOCTOAHHYI0 D BCe CHCTEMBI JIOrapUQMOB MOMKHO HPHBECTH
K ofHoll M Toi ke cmcreme. Mrak, mycte OykBa /[ obosmawaer rumepGoJu-

weckue JorapuMbl; TOT[a KpPHUBAs, COfepsRaliascA B ypaBUCHHH x:blla/— ,
00bIYHO HaBBIBaeTCH sozapugmuieckoli. Hycrs e mpencrasnger coboio dmeo,
morapudM Koroporo=1, Tar dro e=2,71828182845904523536028; Torma

ex:bz% mm Y =aes:?,

a 13 DTOTO YypaBHEHHA Jierde BCero IO3NAETCH IPUPOJA JIOTapuPMUYeCKoi
Kpusoii. eifcTBUTEsBHO, eciim BMECTO & IIOCJEHOBATEILHO IOTCTABIATD
3HAYeHWd, Uymue B apumernueckoil mporpeccmm, TO OpAMHATHL Yy OymyT
[OoJIy4aTh 3HAYEHHA, CJGAYIONWME B TeOMCTpMYecKoi mporpeccun. [las Toro
9To0B BTO OBINIO Jterde MPHMEHUTH sl MOCTPOCINA, TOIOAUM

e=m" u b=nec,

1 Torga Oynmer
Y= am=*:¢,

rie m Moer 0003HaYaThH J11060€ IOJOMUTENBHOE YHCII0, (OJLIIee eUIHILH.
CiremosaTesbHo, eCIU Gyaer

x=0, ¢ 2¢, 3¢, 4c, 5S¢, 6cu 1. m.,
TO HOJYIUTCH

y=a, am, am?, am® am', am’, am®u r. J.,

a ecyld UPHAABATE KOJIHMYCCTRY Z OTPHIATCILHbIC 31AYEHHS, HOJOKIB

z=—c¢, —2, —3¢, —4, —5cwur. n.,

T0 Oyner

a a a a a
=—, —, —3, —7, —& H T. .
y m ' m?’ m3' mi’ mb t

913. Orcroma scuo (puc. 101)2), wTo opAMHATH y UMEIOT BCIOAY IIOJIO-
JRUTENBILIe 3HAYEHNS W TPUHTOM BO3pacTalolmfe [0 OGECKOHEYHOCTH, eCId

1) Mocacyune Asa YHCAA JAHL, B COOTBeTCTBMU ¢ Opera omuia, ¢ HCIpaBACHHAMIL
110 OTHOMICNHI0 K IICPBOMY H3JAIUN.

%) Ha srom pucymke ock afciice pasMemieHa Tak, Kak ccildac o0bIIHO pasMCIIAOT
0Cb OpAMHAT.
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VBEJTHIHEATH abCIMCCH £ [0 OCCKOHEYHOCTH B HOJMOKHTEILHOM HAIPABICHAN,
a Ha JApyro# cropoHe ocW OHUM YORBAXT A0 OCGCKOHEUHOCTI, TAK dYTO 3IEChb
0Cb CTAHOBUTCST acuMuToToll Ap wpucoi murmu. Crano Obithb, ccim B3ATH A
B Kadecrse Hauaja abcIucc, TO B 3TOM Mecte oppunara Oyaer AB=a,
a ecmu mB3ATh abciuccy AP =2z, TO opguHaTa

Oynmer
- ”m
PM = y=am~i°c=qe*'b #
o, CAEOBATedblo, 2 B
AN
a b "
Orcoma cmegyer, 4qro aGemucca AP, paspenen- 4 B

Hag Ha [ocToAunHoe b, Buipamaer Jorapudm otT-
PM
HOTIeHUs —-r . Ecmn navamo abemuec usbpatsb

B Kakou-mu0o MHOM TO4YKe OCH @, TO ypaBHeHEE
ocraHerca takum sie. [eficrsurensrHo, mycrs
Aa = f; Torma, monxoskus aP =1, Mb, IIOCKOJBKY # M

T=1—f, Oyaem umcrs Y j\ 4

y=uaell-Nb=get:b:el:b, Puc. 101.

O6osnaunm mocrosmnoe a:e!:b wepes g; Torma Oymer y=ge':’. Ilomarno,
9TO OTCIONA, B CHJY TOro, 4ro al =g, mouayuaercs

aP —1 PM

b ab ?
4, CJefloBATCIBIIO, CCJAI IIPOBECTH jpe Karwme-imbo opammatel PM m pm,
PACCTOATNA MeAly KOTOpeMU patno Pp, To Gymer

Pp _, PM

b 7 pm

H TOrJid NOCTOARHAA b, OT KOTOpoil 3aBWCHT UpHUBEIEHHOC BEHIIIE COOTHOIIC-
une, Gyper ranojofme Norapn@MUUCCKOro IapameTpa.

014. Jlerko Tamke OHpeENNTL KACATENbIYIo K 5Toll igorapudmmueckoii
KpuBOi B Jn0boil Touke M. leficrBurensno, ecan monomuts AP = x, To noay-
uaercsa PM = ae*:b; nmposesem raryo-aubyab npyryo opmuunaty QN, nHaxo-
AAILYIOCA OT WepBOH oppunartn Ha paccroanun PQ =u; torma Oyner

()]V — ae(x—i—u) b aex:b e%: b’
¥ ecam npombectn JauuHWI0 ML mapanmeasHo ocu, To Oynmer
LN = (QN — PM) = ae*:b (ev:b —1).
Yepes Touku N u M npopemem mpsmywo mummo NMT, wxotopast mepecexaer
ock B Touke 7', u Torma Oymer

LN :ML=PM:PT,
a oTcioa
PT =u : (ev:?—1).
Ho, xax Mm noxasanun B mpepbigymeil dYacTé, B BARe OECKOHEYHOro psila

u

N u 2 us
en: :14_7_}__252__}_%3—4- T, .

18 i1 Oitaep, . 11
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CaeoBaTeJabHo,
1

1 u u? '
T Ty T T A

Tyers Temeps mpomeskyTok PQ = u ucuesaer. Torna, mockomsry Toukm M u™/NV
coBmagaroT japyr ¢ apyrom, mpsamag /NMT craHeT WacaTeIbHO# K KpHBOH
anunu, a mopracareabnas PT 6yaer = b, 7. e. OygeT mMOCTOAMHOI, 9T0 ABAACTCA
3aMeYaTeALHEIM CBOMCTBOM jorapumuucckoil kpueoil. Taxum obpasom, mapa-
merp b sorapudmudeckoil KPHBOH JHHHN OKa3bBaeTCA OJHOBPEMEIIHO ee I101-
RacaTeapHOl JHiMell, UMeIOmMeld IOBCIOAY ORIY I Ty jKe Beamduny [3].

515. 3pech BOBHHKAET BOIPOC, OMHCLIBAGTCH JIM HBJIOMKEHHBIM BbilliC
nyTeM BCA JorapupMmicckas KpuBas JIHHUS W HE HMeeT JH OHA, IOMHMO
omicannoii Boiime Bersu M Bm, yxonsieil ¢ ofenx cTopoil B OECKOHETHOCTSH,
eme Kaxux-nubyab MHHX wacTeil. Bepgn padpie M BASEAM, YT0 HE CYINe-
CTBYET 4CHMIITOTHI, K KoTopoll He cxomuanch 6w gBe setsu. llosromy Heko-
TOpHE W yTBEPIKIANH, ITO AOTapuMUICCKad KpPHBAN JMHHSI COCTOUT M3 ABYX
HooBHBIX YacTell, PACIIOJNIOMKEHHEIX 110 066 CTOPOHB! OT OCH, TaK 4TO ACHUMII-
TOTA OJIIOBPEMeHHO sBIAcTeA paumamerpom. Onmako ypaBHeHUE y = ae® "
HH B KaroH Mepe HA 3T0 He YKABLIBACT, TAK KAK BO BCEX CJAyYaAX, Korja

X o
— ABJACTCH I[CJHBIM YUCJIOM ILIH Ke IIpO6bIO, 3aMCHATCAb KOTOPOU ABIAETCA

MCYETHLIM YMCNOM, 3 HMCET OZHO HAeHCTRHTC/IbIOC BHAYCHHE H IIPHTOM TOJO-
skiTensioe. Ho korma npoln %
9afaX OPAMHATA Y MMEeT J(BAa 3IAUCIVA. OJHO IOJO;KHTCILHOB, JIPYTOG OTPH-
naTeJbHoe, I TMOCHE[Hee jaeT TOUKY KpPHBOIl, pacHoOOKEeHHYIO 10 JPYIyI)
cropoiry or acammrore. OTclofa cliegyer, Wro JorapudMudeckas Kpusas
OyfeT ®WMeTb IO IPYIyH CTOPOHY OT aCHMUTOTH OecumCIeHH0e MHOMECTBO
OTACJABIIBIX TOYEK, KOTOPHC He 00pasyloT HelpepPHBHON Kpusoil, Xxors Gmaro-
napsa 0eCKOHEYIOH MaJlOCTH LIPOMCIKYTKOB MCG/KAY JTHMH TOYKAMH CO371aBTCS
BHEYaTJCHAE HCIPCPHIBHOCTH JMHEI ). JTO Hapamorc, KOTOpHil coBepHIenHo
He mMeeT mecta y anareOpamueckux Kpupwx amauil. Ho smecws monyuactes
Apyroii, eme ropasgo 0ojee YIMBUTCHBIEII Hapagokc. A IIMCHHO, TaK Kak
JgorapudMEl OTPHIIATENBHEX TACEN ABJMIOTCS MHAMLIMII THCHAMH (YTO H CaMO
mo ceGe 0YEBM;HO, U CTAHOBHUTCSA HOHATHLIM B CHIy Toro, 4ro [(—1)
HAXOUTCA B KoiednoM ormomenua K V — 1 %)), To [(—n) Gymer MHEMBIM
KOJIMYCCTBOM, KOTOpoe IYyeTh=1I. A Tak KaKk JorapuM Ksajgpata pancH
yaBoeHHOMY Jorapudmy Kopus, To bymer I (— n)? = In*=2i{. Ho In? asusercs
JMCHCTBATEABHEIM KOJNUCCTBOM = 2[R, OTKYAa CAeXyeT, UTo W AeHCTBUTCILHOe
KOAMYCCTBO {(k, M MHAMOE KOJUYECTBO [ COCTABJIAIOT TOJOBHHY OJHOTO
U Toro ke jeiicTsmrennHOro kommuecTBa (n?. Otciopa nanee BHTERano 6w,
YTO KajKj0€ YHCJIo HMEeCT JiBa BHJA IO0JI0BUH, OAHY AeHCTBUTENHHYIO, & APYTYIO
MIUMYI0, UTO TOYIO TAK JKE KayKjpoe UHCJI0 WMEeT TPH PasiaHvumX TPeTH,

UMeeT UYeTIIHIl 3HaAMeHATeNb, TO B 3TUX CIY-

1y etiamsi ob intervalla infinite parva curvam continuam mentiantur.
?) Pasencrso log ¥V —1 :% Y —1 6uao powasano Norannos Gepuymn (Joh. Be t-
noulli, Opera omnia t. 1, p. 399, Problema I, Corollarium <Est Tj—zz—z

dt . it
Lt = . /8
= posito z 1 ) [4. 1.
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yeTH Pe pasJuYHBIX 4eTBePTH M TaK J[ajiee, N3 KOTOPHX, OJHAKO, JIHIOb OfHA
yacTh Opija Obl AellCTBHTEJNLIION, I HEACHO, KAKHAM 00pasoM 3T0 MOMKHO
fuimo OBl coracoBaTh ¢ OOHIMIIBIM IIpejcraBientics o wmeic [7].

516. CaepoBareinito, €CJAM  COTIACIHTLCH € TCM, YTO MBl H3JI0KHIIY,
a . 142
TO HOJOBHHA uncja a Oyier pasua —-F/{(—1) 11 5, TaK Kax YABOGHHOD

neppoe 3MAYEHIIC PABIO
a+2Y —1l=a+l(—2=a+ll=a.
Jmech cHIej[VeT OTMETHTb, 4YTO
(=)= —1(—=1),

—_— +1
xorst {{—1)s=0. [leiicrpurensno, Tan kar — 1= _:T , TO

(=) =1 (+ D=1 (—1)= —I(—1).

N 3, —1 —3
apubiv 0Bpazom, Tak Kak )/ 1 ectTsh e Tosbro 1, 1o 11 —:t;/“, to Gymet
—14+V =3
3 =1LV =3 1o,
2

i, craxo OBTH, TPU BuUAa TpeTeil ololl W TOl ’Ke BEJHUUUHBI @ COCTABAT

a a ,, —1+V =3 a —1—=V3

oy o T l —— u ey + l B B

3 3 2 3 2

TAR KAK yTpOeHme KaKIOr0 M3 3TUX BHPAKEHHH pnaeT oo U TO e KoIu-
uyceTBO a. A TOro 4rofnl yCTPAHUTH COMHEHHS, ITOCKOILKY 9TH YTBEPIKIEe-
WIA TPeJCTaBIMIOTCA HCIpHeMJeMHMH, cJelyer YCTAlOBHTH Jpyroe mapd-
IOKCaJIbH0e TIOJNOMKeINe, a WMEHHO, 9TO KajK/0e YHCIA0 HMeeT OCCKOHeUHOo
MHOTO JiorapudMon, cpegu KOTOPHIX JAMUIUL OfUH HABJIAETCA RAEelCTBUTEILHEIM.
Tar, maopuMmep, X0TA JorapudMm cpmnpuibl =, OJHAKO, KPOMe TOro, MMEeTCs
OECROHEYHO MIIOTO JAPYTHX MIHMDIX JOrapn@MOB eJIMHUIBI, 4 HMEHIO

2 (— 1), ‘—u#—i 4(—1) m 4d(+xy—=1),

1 GecuncieHHOE MHOMKECTBO OPYIUX, Ha KOTOPHE YKa3biBaeT MW3BJIeUeHUC
KOpDHeil. 9TO CyIKJEHHe NDPEeJCTABIACTCH Tropasuo Gojee HpPaBIOMOZOOHLIM,
qeM TO, KoTopoe ObIO HmpuseneHo Beime. JleilcTButennyo, €CIH ITONOKHUTH
z =1la, To Oymer a = €* m, clenoBaTeNbHO,

x2 z3 ozt
a:i—}—ﬂ"—-}—z-—}—?—l—rzz‘*‘ﬂ T. M.,

a TaK Kak 8T0 ypapHeHHe nMeeT GecROHEYHO GOJIBINOE H3MEPEeHHe, TO HeyqNBLi-
TeJBHO, UTO z TiMeeT GecKoHeIHo MHOro Kopreil. Ho Xors oTuM myTem M u pan-
pemin IociAenBMil IMapajioKc, TeM HC MeHee COXPamfAeT CBOI CHUIY HepBbIii
MapagoKe, KOTOPHIT, KAK ML BEITIe IIOKa3ald, CBSI3aH C NOMYIIEHHEM cyile-
CTBOBAHUA OECUNCICHHOTO MHOJKECTBA JMCKPETHHIX TOYEK JOTapHPMATeCKOil
JAHMH, PACHOJOKEHHBIX HIDKE OCI.

517. Ho ropaspo Hardsjmee Mo;kHO MOoKa3aTh CyIecTBOBaHHe TOXOGHOIrO
poza GecuMcIeHIION0 MHOYKECTBA OT/(eTbHEX TOYEK C IIOMONIbI0 YPABHEHUA ¥ ==
=(—1)%. HeiicTBuTeABHO, BO BCOX CTyYasiX, KOTHA % ABIHACTCA IIEJLIM YCTHBIM

18
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9ECIAOM HIH 3RKe Npo0blo, YUCIANTENb KOTOpPOH — YeTHoe 4mclo, y Gynmer=1;
ecnu jxe x OyHeT MeJLiM HeYBTHLIM UHCJOM MIH APO6LIO, ¥ KOTOPOi KaK 4uc-
JATeNh, TAK B BHAMEHATeJb — HeYeTHble unesa, y oyner =—1. Bo Bcex ocrans-
HBIX cJIydYasix, Korja r Apjiderca JubGo gpobblo, mMewINedl 4eTHLH 3HAMeHA-
yed b, 1160 [arke UPPAIMOHANBHLIM UncldoM, y OyaeT HMeTs MHUMOe 3HadeHue.
Tarkuu ofpazom, ypaeuenune y =(—1)* gact OecanciaeHHoe MHOKECTBO OTHENb-
HHX TOUEK, PACHOTOMKEHHHIX 10 TY M APYrylo CTOPOHY OCH HA PACCTOAHHHM =1,
TmpuyeM HAKaKHOE [Be M3 3THX TOUEK HE oKayKyTcA cMe;KHbIMH. Tem He MeHee
Kakue-HUOyAb ABe TOUKI, PACHONIOKEHHLIE IO OfHY H Ty e CTOPOHY OT OCH,
OynyT HacTOJABKO OMUSKA gpYr K IPYry, YTO IPOMEIKYTOK MEAYy HuMH OymerT
MeHpwe Jioboro 3afaHHOrO KojgngectBa. Bemp Memay ABYMS 3HaYeHUsAMH
abcnuccs, Kak Ol oAU Hu GoLIM 6AM3KH JPyr K APYTY, MO}KHO BCTABUTH HE
TOABKO OfHY Apobb, HO U GecKoHedHO MHOrO Apoleil, BHaMeHATEdN KOTOPLIX SB-
ASAIOTCS HEUeTHLIMH THCIaMu, 1 Kaykgasd n3 aTux apobeil jaeT TOUKY, OTHOCAILY-
10CA K paccMarpuBaeMoMy ypasseduto. Takam o0pa3oM, 9TH TOUYKM CO3[al0T BH-
AHMMOCTB IBYX MPSMBIX JTHHU I, Napa/IedbHsIX OCH U OTCTOAIUX OT HEe Ha pac-
crogaun =1. Begb Ha 3TUX IUHUAX HEAB3s YKa3aTh KaKoil-TH00 IIpOMeKYTOK,
Ha KOTOPOM HEIB3sT GHUT0 Obl OTMeTHTH HE TO UTO OfHY TOUYKY, a OeckoHedHo
MHAOTO TOUEK, cojepHamuxcsa 8 ypapaeHun y =(—1)*. Ta ke camasa amomanns
OpUCYHIa 0 ypasHeHu y =(—a)”, A ApyTUM I0JI00HEIM eMy YPaBHeHNAM, B KOTO-
PHIX OTPHMIATeNIhHOE KOJMYECTBO BO3BOXUTCA B HEOMpPEACNCHHYIO CTEICHD.
Tarum ofpasoM, Hajmo Oulslo 3/eCh YKasaTh Ha NMapajOKCH, KOTOPLIE MOTYT
AMEeTb MEeCcTO JAMIOb ¥ TPAHCHEHAEHTHHX KPHBEIX.

518. K paccMaTpusaeMoMy pARY KPWBBEIX, 3aBUCAMEX OT Jorapndmos,
OTHOCATCA BCe YpPaBHEHIA, B KOTOPHIX BCTPEYAIOTCA He TOABKO JorapudMu,
HO U IIGPEeMEHHbIe I0Ka3aTelr, a UMEHHO Te ypas-

HEeHNsl, KoTOpble MOAYYAITCH B pesyibraTe mepe-

xoa ot Jorapu@MoB K 4BciaM, BCICACTBUE Hero

DTU KPUBHIE JUHUH OOHRYHO HABBIBAIOT TaKKe ro-

kasameavhuimu. Crajto GuTh, 0O0ZOOHOrO pona

KpuBoll Oymer JIHHUA, KOTOPAS CONEPIKUTCT B

ypapaeanu y —z*, to ecth {y =z lz. CiuegoBaresb-

M Ho, ecau mono:kdTh z =0, TO Oyper y=1;

mpu z =1 Oymery =1, npnz =2 6ymer y =4,

npn z=3 Oymer y =27 nrt.n. Orcioga ciaegyer

(puc. 102), 9o ecain BDM upepcrasiser dopmy

J B oroii KpuBOWM, ormeceHHoil K ocu AP, TO ecam
p3ate AC =1, Oyger AB=CD=1. A B upowme-

mytke A m C opgumatel OGyayT Membme eji-

| -

HUI[Bl, JeHCTBMTENBIIO, ecJd B3fATh X =—, T«

£ ¢ A HmoayuurcAa

1
Puc. 102. y=75= 0,7071068;

opnumara Gyger MUHNMAJbHOM, ecand B3ATh abcmmccy

= 0,36787944;

Tr =

o |-

B roM ciayuae opamdara y = 0,6922005, wax aro Oyner mokasano B gajbHEN-
mesM. [las Toro urobul yBMIETb, KaKoBa CTPYKTYpA 3Toil KpUBOil IT0 Ty cTOpOny
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OTKYJa CJelyer, YT0 9Ta YaCTh KpuBOH OygeT COCTOUTH TOJBKO W3 psma
JAMCKPETHBIX TOYGK, CXONSIGMXCA K OCH Kak K acmmurore. 1lpm srom ykasan-
HLe TOYKY TPUXOAATCA Ia Ty WJN APYTYH CTOPONY OT OCH, B 3aBACHMOCTH
OT Toro, Oyjer JHi & YCTHLIM MJH IedyeTiintM uyucioM. Boasme Ttoro, Gecko-
HEYHO MHOI'O HOROSHLIX TOYeK Imomajer mmwke ocu AP, ecnm [nag & B3ATH
npobb, y KOTOpOil 3HAMEHATeNb siBAACTCA YOTiUBM uucioM. [leficTBuTeasHo,
) 1

TOYKHA B, cjaeayer x clejarb OTPUUATENLHLIM, B TOTJAa MOAYy4YUTCH y=

€ MONOMKUTH L = -, TO fymer n y= -F% n y= 73

Taxum oGpasoM, nempepwiBHan KpuBasa amimia MDD B touke B, B 1po-
THBOIOJIOMKHOCTE CBolicTnaM anredpanuyecknX JUnHil, BHE3AIIHO 3aKAHYUBAETCA
U BMECTO IIPONONACHUSA MAICOT YITOMSAIYThIe BhiLie JUcKpeTHbie Toukn. Orcinga
TEM SICHEe BHIABIAETCSH pCAJNBHOCTH CYMIECTBOBAHHA yKasaHEBIX BHIIE Kak Ou
CONPSKEHHBLIX TOYeK. Bejlb ecau G MBI He COTAACHINCL ¢ HX CYLIECTBOBA-
HHEM, TO TNPUMINOCH OB AOMYCTHTH, UTO BCA KPHBAsA JMHUS BHE3AHHO Mpe-
KpauiacTess B TOUKE B, YT0 NPOTHBOPEHNI0 OBl BaKOHY HEUPEPHBHOCTH
u, 3uaunr, Guio Om abeypmanim [F].

519. Cpemu GecroHedIlo MHOIMX APYTHX KPUBHX 3TOTO POJA, KOTOpPHIE
MOryT GBITL MOCTPOCHBI € MOMOINBIO JOrapi{MoB, HMETCA M TaKoro pofa
KPUBEIE, HOCTPOEHME KOTOPHIX NPECTARAACTCA HE CTOJbL JEerKuM, HO TeM He
MeHEe MO4eT OLITh OCYIICCTBJACHO C II0-

Moubio yao00HOII mojcraHosku. Taxopa R
HpHUBasi, cojep;ramiascd B ypaBHenun
¥ = yx. f

W3 mocmemmcro, KoHeuilo, ¢pasy BHAHO,
4TO OpAMHATA ¥ TMOCTOSHHO papHa abelmc- M
ce z, TAK 410 NPsAMaa JHHIA, HAKIOHEH-
HaA WO TOJMYOPAMBIM YILIOM, Beerja
VAOBJIGTBOPHT 3TOMY ypaBHemnw. B 1o
e BpeMd OfHAKO ACHO, YTO 3T0 ypaBlenue
Asasierca Goslee oBIMMM, UeM ypaBICHUE
JdA mHpAMoll y = X, U YTo, 3HaYNUT, ocaen- 4 8 P ~
Hee He MOMer WCUePnaTh ypaBHeHi#
2¥ =y*. Benb 9T0 moCIeIuee ypaBHCHUE Ppc. 103.

MoeT ObITh YIOBJICTBOPEIIO I B TOM CHy-

4ae, KOrja He OyJleT £ = y, TaKk Kak Upi £ = 2 MoyKeT TakKe 6uiTh y = 4. Cienopa-
TeJNBH0, KPOMC mpaMoil miuun KAF, paccmaTpupaeMoe ypPaBHCHIC COMEPKHET
B cebe m apyrue yactu. Jlaa Toro uwrobbl mX HaliTi M TakmM oGpazoMm mped-
crapnTh Beo qumnio  (puc. 103), copmep:kamyooci B JIaHHOM  ypaBHEHUH:,
HONIOMKHM Y = 1, Tak 4ro OyfeT z'* = ("2*, orKyAa HoCJie M3BJCUYEHIISA KOPHA
CcTeNeHyu ¥ HMOJYUNTCHA

\‘5.

™)

=tz w il=t¢

u, 3HaYuT, Gyner
1 t
z=t-1 uw y=t-t.

1
[au, ecan moaomurs {— 1 =, TONy4uTCs

x:(i%——i\)u u y=(1-k%>u+].
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Taxnm obpasom, panias Kpusas, mnoMumo upsamoit FAF, Gymer umers
Betes RS, cxogamyrocs ¢ npamevm AG u AH rax ¢ acuMmrotramm, mis
xortopoii mpamas AF Oypmer pnamerpom. Hpmsas mepecedwer mpu sToM mps-
My AF B touke C, taxk uto 6ymer AB=BC=e¢e, rjge ¢ o003Ra4aeT 4NCJIO,
morapuM KOToporo paBHAerTcA CAuNAIe. A CBepxX TOr0 pacCcMaTPUBAEMOC
YpaBHCHHE COmepRUT B ccde OeCcuncIeHHOe MHOMKECTBO OTHCILHLIX TOYeH,
KoTophle BMecte ¢ TpAMoil FF m kpueoit smmucit RCS ucwepnmiBaoT pac-
cmaTpuBaeMoe ypasHeHHe. TaxkuM o0pasoM, MOKIO yKasaTh OCCUUCICHHO
MHOrO TAaRUX IIap uuces r M ¥y, Koropsie pawoT z!=y*. Jleficteurensmno,
CpefN palMouaJbHHIX TAKAMH duciiamMu OyayT

:27 y=4,
32 9 33 27
TEET T y=m=7%5>
43 64 44 256
T Tme YT E T
et 85 50 3125
=% T 56 Y=7% =~ 0%
u T. 1. nT. ..

A, KoHeuHo, KajKIOE M3 UHCE) TAKHX Iap, Oymydvd BO3BCAEHO B CTCHEH,
pPaBHYI0 BTODOMY YHCJY 9TOil Iapnl, AaeT OAHO M TO ke Koamdecrno. Tak,
HanpuMep,

91 _ 42 = 16,
27 9 27
(98 _ 21 &3
i) = %) "\2)>

B w 250

7 64" i 256 2 4 \ 27
(57 ) =( ;o= —>
57 e, 3

U T. 1.

520. Xorsa B mpuBefeNHLIX BHINE, 4 TaKKe B JIPYTYX NOAODHHIX MM
KPEBLIX, MOMKHO aJre0pamTeckuM IYTCM ONpPeNesNTh GecKOHEYHO MHOTO
TOUEK, HO HUX MCHeE BCOTO MOMKHO OTHCCTH K anrcOpamdcCKuM KpH-
BHM, TaK KaK IajJiI0 WMeercs OeCKOHEUII0 MHOTO JpyTHX  TOYeK,
KOTOPLIe COBEPIICHHO HEeBO3MOIKHN NPCACTaBUTH anrebpamdecku. llepeiimen,
crajio OBTh, K JPYrOMy pOAY TPABCUCHIEHTHHX KPHBHX, MJiA KOTOPOTO
TpeBYIOTCA KpyroBBie NYTH. A I TOro 4ToGBl HE OCJIOKHATL BblUCIEHHC
GONBMAM KOJIMYECTBOM 3HAKOBR, # OyHYy 3Mech NMOCTOFHHO 0003HATATH CNA-
munei pajgmyc OKDYMRHOCTI, JYrCHM KOTOpOH BXoAaaT B mnocTpoernme. Jlerro
MOJKHO IOK43aTh, YTO KPHBLIE, OTHOCANMCCA K DTOMY POAY, He ABIAIOTCS
anrefpamvecKUMI, XOTA HEBO3MOMKHOCTD KBANPATYpPLl Kpyra eme jo CHX IOp
He fgoraszaHa. JlelicTBUTESIBHO, PACCMOTPHM TOJLKRO IIpocTeiimiee ypaBCHuC
3TOr0 pofa %:arcsin —:—, Tayk 4To OPJHATA ¥ IPOLOPIIoHaAbHa qyre Kpyra,

o xr I
CHIIyCOM KOTOpPOU SIBJIACTCH o Ho rarx rax OJHOMY H TOMY JKe CI/IHyCy-;'

COOTBETCTBYET OCCUMCJIeHHOe MHOMCCTHO AyT, TO opamHara y Oyner Gecko-
HeTHOBHATHOH H, CJIeOBATENBHO, KAaK Jaulafd OpAMas, Tak U Apyrue mps-
mMBie OyAyT IlepecekaTb 5Ty KPHBY B OeCLOHEYHO MHOTHUX TOYKAX, W 5TO
cBOHCTBO peskol) oTIMYAET PACCMATPHBAEMYK KPUBYIO OT ajrefpanvgecKux.

1) clarissime.
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: " y z
ilyers s Oymer namMenemmell jyroii, KoTopas COOTBETCTBYeT CUHYCY —

¢ !

Y
i OyCTh T ofozHaygaer HOJIYOKPYHRIIOCTE KpyTa: Torjaa - 6yneT nMerpb CJie-
Ayomyue 3HaYeHuA:

s, m—s, 2n--s, 3n—s, dut+s, O —s H T. O.
—n—s, —2n+s, —3m—s, —4m-ts, —OM—Ss U T. N

JjefoBatesibHo, ccau BsATh (pme. 104) mpsamylo CAB B Radectse ocCu
u Toury A B Rawectse nawaja abceiyicc, To mpeskje scero mpu z =0 moiy-
yarca oppaHatel AA'=ma, AA2=2ma, AA®=3ma m r. 1. Taxmke m 10
apyryio cropouy AAl= --ma, 4A4*= -}-2na, AA3 = 1-3ma W T. [. ¥ KpH-
BaA npolijer wepes Bce AT TOURN. A ecam B3aTh abcnmcey AP =z, TO
opAMHATA [CPeCcedeT KPUBYI B Oecromedwo MHOIMX Toukax M, m Torga
oyner PM'=as, PM:=a(n—s), PM*=a(2n—s) n 1. p. Taxum obpa-
30M, KpuBafg GyaeT COCToATH 113 OCCUNCIGNHOro MIIOMKeCTBA IOJ00ITEIX YacTei
ALVAY, AVFLAZ A2E2A8, A3F2A* w1 . 7., Tak 4TO BCE
f[pAMEle, NapajuiedbHeie oclt BC 11 npoxojsinyue depes M

~ . - L
Toukn £ u F, Gygyr nmamerpamn osroii kpunoit. Ilpn A
9TOM, KoredHo, 6yner AC = A3 = ¢ u Bce orpesxn £ A2, £ <M‘5 13
B2R3, EYETY ETIETE a pamio KL FLFTZOFTLEC? —
Oyayt pasubl 2am. ATy Hpusyio JlehGawWi masBa _ZDF'Z
AUHUEH curycos, TAK KAK € Ce IOMOINIBLIO JIErKO HAUTH M/A
cunyc mwodoit gyru. HeitcTrurenioo, Taw Kak E P

. 4°

[

y .z
-~ =arcsin = ,
a [4

0, o0paTHO, 4

. .
A
A

AI

™
=\

z c
— =sin —.
c a

|

. " ,

Ecan monosuts 2 JF
y 1 3 /'L
=g, E
a 2 «a £° 5

10 Byjer WrA
z b 2
~ =cos—-, DF
[ a M/5‘

TAK 9TO OXHOBPEMEHIO [MOJYYACTCH uNiA KOC'L 1YYCo8 (

021. ApamormuneiMm o6pasoM B e3yaNbTaTE TO- Pric. 104.

,IlOGP.OI‘O Re pacCymRICHUA MNOAYYHACTCHA JAUHUSL MAH-

2eHCOs, ypaBHeHne KOTOpoH Oyjer y = arclg z, eCHH NJg KpaTKOCTH TOJO0-
#uTh a=1 1 c=1. Creponareiniio, orciona nosyyaerca o4paTHO

siny

r=tgy=
gy cosy ’

o ¢opme »TOH KPUBOH JMHUNI JIETKO CHejaTh 3aK;TI0UEHMe, HCXOJA W3 NPH-

POAEl TAHTEHCOB. Ona 6y11€T AMeTL OBCUUCIICHHOEC MHOMKECTBO nmapaJjjgesbIibl X

Apyr Apyry acumMuroT. PaBHBIM 00pazsoM MoKHO ONHCATh AUHWIO CEEAHCOS,

HCXO0NA M3 ypaBHeNusa

=arcsec r, TO ecTh L =2S8eC Yy = ——
y ) Y= "cos y’
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KOTOpoe TaKme uMeeT OeCKOHCYHO MHOTO BeTBeH, yXONAMUX B OCCKOHeU-
HocThb. V3 ‘Takoro poja KpUBHX JIMHHHA BecbMa W3BeCTHA yukiouda wim
mpoxouda, KOTOPYIO ONMHCLIBAET TOUKA OKPYHKHOCTH, KATSICHCS MO HpPsIMoi
JIMHUA W ypaBHeHUEe KOTOPOil B IPAMOYTOJbHHKX KOOPIUMHATAX TAKOBO:

y=7}1—2x* + arccos z.

Jdra KpuBasA BecbMa JOCTO{ima BHMMAHUA KAk HOTOMY, YTO €6 JIETKO BHIUep-
THTh, TaK M M[OTOMy, 4TO €l TPUCYIIH MHOFOYUCJEHNHLIe 3aMeuYaTe/bHEIe
cpoiictea. Ho Tanx wax GOJBIINHCTBO HTHX CBOMCTB
He MoykeT OBITh M3JjoMeHo Oe3 avaansa OGecKOHEYHO
MajpiX, TO MBI PAcCMOTPHM 37[eCh BKDATIE JHMb
IrJABHBIC H3 3THX CBOHCTD, KOTOPBIe HENOCPEJCTREHHO
BLITEKAIOT W3 ONpe/eenis sroil Kpmeoi [*°).

P

Rarurcs 1Mo mpsivodl simuny LA, a naa  Ttoro 9ToGEl
HacToAUlee HMccrenoBanme Gmao Gosee obmum, Gynem
CYMTATh, YTO [e TOUKA OKpy:kHOCTH B, a Karasa-
mnOynb ToUKa [ MPOTONACHIIOT0 JUAMETPA OIINC I BACT
kpusyio auuno Dd. Illyers paguyc kpyra CA=CB =a,
A paccrositme CD =10, ¥ TycTh B 3TOM NMEHIO MECTe
rouka D sawumact manGosee BLICOKOE IHOJAOKeHIe.
liycTp mpu Bpalienuy XKpyr INpAmEN B IOJOMKeNne
aQblt. Licnn nonowuTe paccrosimne AQ =z, 10 Gyner
Puc. 105. myraaQ=z, U ecju Ty YTy pasjieluTh Ha pajguyc a,

d

b

A

/ 322, Urax, nycrs (puc. 105) oxpysmmocts ACB

RV P

2
TO DOJYYUTCA, 9T0 YroJ ac()zz, a TOYKa, oum-

cuBamIaA KpuBylo, oraxerca B d, Tar uro Oyner cd =,
yrox deQ=mn— —

1 d Gyger Toukoit 1ra MCKOMOil Kpmpoil. OmyeTnM w3 Toukm d, BO-LEPBHIX,
neprueHankynsp dp Ha npamylo AQ, a 3aTeM HepHeNmUKyJIAp dn HA IpA-
myio QR. Torpga

. z 2z
dn.—:bsm; n  cn= ——bcos;;

CNEN0BATENRHO,
Qn=dp=a-+bcos—.
[Ipogomsum suruio dr, Hoxa omHa He lepeceder npamyi AD B toure £
7 0003HAYNM KOOPAMIATH
DP=z, Pd=y;
rorpa Gymer

z=>b-4cn, TO ectb x:b—bcos%

. 2
y=AQ+dn=z+bsin .
Tak wax, crago OWTH,

Z
bcos;:b—x,
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to Gynmer
bsin % =V 2bx — x2

_ - z\__ . ]/2bz-—z2
z—aarccoski— b/—aarcsm 5

Ecma momcraBnts o6a 9ti suadveiimsi, TO HOJYIHUTCH
_— . bz —z?
y =V 2bx— 2%+ aarcsin V—b~ .

Ecnn e orcumrmBaTth aGenmecs Ha ocu AD or mentpa u 0603HAYUTE b — x
uepes t, TO

V2r—a2=) 62— 12,

11 TOTHa HOJYYUTCs CileAylomee ypaBHeHHe MeXAy [ W y:

T ¢

y=V0>—1* faarccos .

dTo ypaBHEHHe facT o0wKHOGeHNHYyI0 MUKNOUNY, eciu b=a. Ecan e b Gyuer

Goibiie, g9eM a WJM ke MeHbIie MoCJeaHero, TO NHUKJOWAA Ha3BBaeTCA

yKopouennoil. wim e ydaurennoi. Ho y Gyner Bcerna Geckoneumospadmoii!)

$yHKIMel BeJw4HH 2 W f, T. e. BCsKAA HOpsAMan, mapaljelbHas OCHOBA-

g0 AQ, mepecedeT KpnByi0o B GECKOIEYHO MHOTMX TOYKAX, €CJAH TOJbKO

paccrosiume z uaum { ue Gymer Tamum, uro ) 2bx —x® mam V62— i cramo-
BUTCA MHUMBIM KOJNIECTBOM.

523. K wmcay XpuBHX 9TOTO POma, KOTOpHE BIepBLe OBIIH paccMo-
TPEHEI, CIENYeT OTHOCTH snuyuraoudst u eunoyukaouds (puc. 106), roTopue
noaydaiorea, xorma kpyr ACB karmres mo
OKDY;KHOCTH Apyroro kpyra OAQ u B 3710 Bpe-
MA rakas-hubydu Touka [), B3ATAA BHEe WM
BIYTPH ABIGKYOIETrocsd Kpyra, OmHCbIBaeT Kpu-
Byio Dd. Ilonomum pammyc HEmOIBHIRIIONO
kpyra OA=c, pagumyc JBIKyIeroca Kpyra
CA=(CB=a m paccrosune TOYKH, OMACH~
Bajomeit kpusyo CD =b. IIpumem npu srom
npaMyio OD B KadecTBe OCH HMCKOMOH Kpu- o
poit Dd. Mz 9T0ro HavambHOro mOJOMKEHNHA, =
npu KoTopom Touku O, C, D nemxar Ha oanHORt q
OpAMOMN, MOABUIKHON KPYT HepeMecTUTCA B II0-
noeHne (JcR, omncas pyry AQ =z, Tar 9o

yron 40Q = % . B Takom caywac mer Gymem g
nMeTh, 4To Ayra Qa=AQ =z, N 3HauwuT,
2z
yroa acQ = — = Red Puc. 106.

H ecmd B3ATH upAMyw cd=CD=1>0, 10 d
Oyner Touxoli ma kpmeoii Dd. V3 9T0il TouKM omycTHM Ha OCh NEPICHANKY-
nap dP m mposefieM TaKKe M3 ¢ JUHMIO cm [EPHeHAUKYJIAPHO W JHHAIO Cn

1) infiniteplex,
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napamreaniio ocu OD. B cuay rtoro, uto yroa

2z
Ren = A0Q = —,
IHOIYIUM, UTO YTOJ
z z (at-c)z
n=— =
dc 4 - a ac
Orcroga MBL OJIy4nMM
. a c)z
dn = bsin 492
ac
u
a——-c¢)z
en=bcos LTAZ
ac

SureM, B cuay Ttoro, uro OC =Oc=a--c¢, Gymer

cm==(a-c) sin%

Om:(a—}—c)cos%.

CaefoBaTelIbHO, ecin 0003HAYUTh KOOpIII/IHaTbI OP =2z u Pd=y, 10 Oyjer

z=(a-+c)cos — + bcos——~ (a+c)“

yz(a-ﬁc)sin%ﬁ—bsin%.

!

a c
Orciofa ACHO, YTO eCian —I— fyneT panuMoOHAJLHHM UYHCJIOM, TO B CHIY

TOro, 4TO YTJIBL % H (a_';# COMBMCPUMEL, MOKHO HICKJIOYHUTH HEM3BCCTHOE 2
u TakuM obpasoM HaltTu anredpamveckoe ypapHemme Meay z H y. B ocranb-
HEIX JKe CJy4Yasx OIMCAHHAA BBIIEYKA3AHHHM o0pasoM Kpusas Oyjer
TPAUCUEeHIeHTHO].

Hpome Toro, 3jecs ciegyeT OTMETHTL, 9UTO €clIH a4 B3ATh OTpUNATElb-
HEIM, TO B 9TOM CJiyyae HOJYTUTCH THIONUKIONA, TAR KaR ABMMKymHACH
KPyT OKaskeTcs BHyTpu uenopemioro. O6siugo b Gepyr paBHLIM pajamycy a,
4 Torja TOJYYaloTCA Te KpUBEe, KOTOpDHE, COOCTBEIIHO, I HAa3bIBAIOTCHA
suMuuKJIonaamu u ranonukaousamu. Takmam  obpasom, wmHaiineunse 3gech
KpuBHIE ABJIAWTCA Oosee OOMMMH I, TAaK KAK YPapHEHHS Ie OKa3bIBAIOTCH
M3-3a BTOro GoJee TPYAHEIMM, TO NPEACTABISETCSA YMECTHLIM BBECTH IpPAHA-
Toe BHIe ycaosne. Kcmam cromnrth kBajparn z? U y%, TO mOAydIUTCH

byt =(a+c)* 4+ b4 2b(a-+c)cos —-
C moMowipI0 5TOr0 ypaBHeHUs ICKINOYEHHe Z MOJKHO NMPOM3BCCTH elle Jerde,

KOHEYHO, B TeX CJayYadAX, KOIjla ROJHYECTBA a I ¢ COU3MEPUMBI.

524. llomumo ciyuaes, KOTa PagUycE a H ¢ 000UX KPYrOB COH3MEPUMEL
APYr © ApYyroM M KPUBBIE CTAHOBATCH anrebpanyecKuMu, cJIeyeT OTMeTHTb
Tor cayvail worga b= —a—c¢, T. €. Korga touka D wpuBoil oxaswpBaeTCs
& menrpe O HenoppimkHOro wpyra. Mrax, mycrs b= —a—c; Torma Oymer

xz-%—y‘“’:Z(a—’rc)g(;i——OOS%)‘—’Z-*(G*‘rC)ZCOSina,
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OTXYZa IoJydYaeTcs
2 _ VIt
2a ~ 2(a-+e¢)

cos
Ilanee, Tar Kax
$=W%4K@m%—cwﬁiﬁé)n y=m+wxﬁn%—ﬂn@iﬂi>,

ac ac
oyner
2 ) 5 ..
S tg etoz u  sin (20‘_“)2 = __z__
Y 2ac 2ac ]/arz—}-y?'
{4 TaKKe
(2atc)z —y
€08 ™ nae Va2 )

CJIeJlOBaTeJILHO, TaK Kak

~5 9 < | Z
|/x2+y3=2(a+c)cosz—a-,

noxydYaeTca
_ z . (2ad-¢)s
x=2(a-tc)cos 5a S~
n
N z (2a-tc)z
y= —2(a+tc)cos 5-cos ———.
Tak, manpmmep, OycTh ¢ = 2a; TOI'ia
=6 Z_sin = = —Bacos —— cos =
xr= aCOS'ga— 2 Y= —0a Osz—a' OS;

"

| =6acos—2%.

TToao:xum

COSs Z —q:
2a__q’

TOTA
sinzia=]/1——q2 L3 sin%_—_2ql/1——q2, a TaxKe cos%=2q'~’—1,
OTKYJa IoJdydaercsd
_ Va2t
7= 6a
u
—— 2 2 —
y=—6ag (22— 1) =(1—2¢) V@ 9* =(1— L)V,
TO €CThb
18a2y = (18a2 — 22 — y?) V 2% +32.
Iionomum 18a2= /2 u BO3BeneM BCe B KBajpaT; TOTJA HOJIYYHTCH CJeyIOIIEe
ypaBHEHHE MecTOoro MOpPsmKA:
(x2 + y2)3 _— 2](2 (1;2 _I_ yz)z _l_ f4x2 —_ O
Ho Tak ®ak B [gaHHOM cliyyae Halma [edb 3aKJII0YaeTCA B MCCIENOBAHMI
He anrebpamvecKuX KPUBHIX JIMHUI, a TPAaACHEH/IEHTHEIX, TO MBl OCTABUM

Hepeepieé M HepedjieM K TeM BHAAM KpPUBBIX JHHHH, IIOCTPOEHHE KOTOPHX
TpebyeT OfHOBPEMEHHO KAK JI0orapudMoB, Tak M KPYFOBHIX JyT.
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925. Benue M Hamum y:;xe Takoro poga rpuBylo auumio (puc. 107) ms
ypaBHEHU A

KOTopoe MBI Tipeo0pasoBanm B ypaBHeHHe ¥ = arccos lz. A 3To mocienHee
ypasneHune Hepexonn'r_ls TaROe:
arccosy=1Ir W 1z =erCOSY,

CnemoBaredbHO, eciin B3sATH npaMyio AP B Ra¥ecTBe OCH M HA TOCTeIHeH TOU-
Ky 4 B KadecTBe Hadala abcuuce, 1o, Ipe:kAe Bcero, siCHO, UTO TO3agH TOY-
ku A B oGnacTn orpunaTebHHX abcruce Kpupasa He 6yner
\ , WMeTh HHKaKoli HempepwIBHOII dacTtu, HO ock AP Gyuer

7 TepeceKaThess KpUBOil B 0eCKOHEYHO MHOTHX ToYKax D,
IpuveM PacCTOSHUS HTHX TOYeK OoT A cOCTaBAT reoMer-
pUYeCKyI0 Hporpeccuio, T. e. Gymer

n 3n 5n ™

AD———e—z—, ADV=¢?%, AD2=¢?2, AD3=.€-§ HT. -,

HO Oyger Tak:ke GCCKOHETHO MHOTO MEpeceYeHnili, KOTO-
piie Gymyr Bce Oodbme MpUOTMKAThCA K TOuKe A:

14 3n k4

AD—lze—z, AD2 = 2, AD'3:6~E—M T. 1.

pL /v Kpome Toro, paccMaTpuBaeMas KPUBasd OTXOIAT OT OCH IO
2 obe croponst Ha paccrosunag AB =AC =1, rue oma Ka-
’ caeTcA NMPAMBIX, NapanJelbHbIX OCH, B DECKOHETHO MHO-
p~ p  THX TOUKax E n F, paccrosumna koroperx or B u C pas-
P — HuIM 00pa3oM COCTABASIOT T'eOMeTPUYecKYIo HPOTPECCHIo.
Tarum obpasoM, dTa Kpmnsaa Oymer mpubimkareca XK
Puc. 107. upamoii BC, peras 6GeckomedHo MHOro n3ru0oB, H B
KOHIle KOHIOB MOJHOCTBI ¢ Heil conberca. Craito GHITH,
_ocoboe CBONCTBO STOI KPWBOIi COCTONT B TOM, 9TO Ce aCUMIITOTON fABIAETCS HE
(GecKoHeuHasa MpsAMasa, a KoHedHasa npsamas BC, 4eM paccMarpuBaeMas JIHHASA
BechbMa oTJHWIaeTca OT axrebpamdecknx KPHUBBIX.

Z

526. K wmcity KpuBBHIX TPaHCIEHIEHTHBIX, IOCT-
pOeHHe KOTOPHX TpeGyeT OJHNX JMIIb YIJOB IIH JKe
VYIJ0B B COETUHCHUHU C JOTapudMaMm, CilelyeT TakiKe M
oTHeCTH OecdmcleHHBe BUAB chupaqeii. Compaau
¢BA3aHL ¢ KaKoW-Eubynb ollpemelieHHoM Touxoil C,
Kak 6wl ¢ mentpom (puc. 108), Bokpyr Koroporo omm
nexanT 6o0Abmell YacThbio 0ECKOHEYHO MHOTO BHTKOB. g
Ipupony sTHX KPUBLIX JUHWI 0YeHD yIoOHO mepe- ¢
JaTh ¢ IOMOLIbI0 yPaBHeHHs Me:kay paccroguuem CM Pue. 108.
HpoMaRoIALHOM Touku M Kpupoil or meaTpa C m yrioM )
ACM, wotopwii ata mpamas CM oGpasyer cupsamoii CA saganHOro mouoske-
ans. Urax, myers yron ACM =s, 1. e. mycrh s OyjieT Toif Ayroii OKpyAsHOCTH,
onmcannoii paguycom =1, kKotopas cay;xut mepoii yraa ACM, n mosnoRuM, 410
npsmas CM=z. Ecin Temepsh GyneT [anHO Kakoe-HHOY/b ypaBHEHHE MEMIY
MepeMeHHHMH § M 2, TO IOJYy4HTCs cumpaibiaa aunnd. [eficrouTenpHo,
yron ACM muoMaMO § MOMKHO BHIPasHTh GeCKOHEYHO MHOTMMH crnocoGamm,
TaK KAk yraw 24 s, 4m--s, 6n4s u T. x., pasHo Kak — 2a-ts, —4n+s
W T. X. UPUBOJXAT K OJBOMY H TOMy »Ke HOJOkeHmio npamoir CM.



O TPAHCHEHIOEHTHBIX HKPUBBIX JIHHUAX 285

1foaToMy ecam 9T SHaUeHES MOJCTABUTL BMECTO S B yDaBHENHE, PacCTOSHME
CM Oyper npunuMaTh OECKOHEUHO MHOTO pPA3MMYHLIX 3HAYCHHA U, 3Ha-
qut, npamMaa CM npu npofoizKeHUN MepeceYeT KPHBYK B GeCKOHOUHO MHOIHX
TOYKAX, @c/AU TOJbKO HPHU 5TUX 3HAYEHUAX KOJIUIECTBO Z HE CTAHOBUTCS MIL-
MM, Urak, HawseM c¢ mpocreiimero ciydas, Korga z=as. B pammom ciaydae
IJIST ONHOTO H TOTO jKe HOJOMKeHUA
npamoit CM monydarcs cienytoiiue
sHaueHus 2! a(2n+s), a(4n-ts),
a(6r+s) ur. ., artarxe —a(2n—s),
—a(bn—s),—a(bn—s) n 1. 1. Bonib-
e Toro, ecad BMecTO S B3ATbL fi--s,
TO mnoJgoxieHue upamoil auann CM i
OCTAHETCS HEH3MEHHBIM, HO TOJBKO

3HaYeHNe BEJWYHHLI 2z Hajxo Oyner

B3ATH OTPUHATENLHEIM, M TOrga K A7 230 42 4\ A
VKa3aHHLIM BHIIe B3HAYCHINM 2

Hago Oymer mpubaBUTh CJENY OMIHe:

—a(n+s), —a(3n+s), —a(dn+s) u

T. ., W, cBepx TorO, a(mn—s),

a(3n—s), a(dn—s) u 1. g. Tarum o6- A
pasom, ara duaust (puc. 109) 6yner 8¢
uMeTh Ty (OpMy, KaKkad TOKasaHa Puc. 109.

Ha IIPUBEJICHHOM DHCYHKe. A uMen-

HO, KpuBas Kacaercsi npamoid AC B rouke C u orcioma yXomuT B o0e
CTOPOHLI Ha GeCKOHEYHOCTH IBYMS BeTBAMI, KoTophie 00Xoxsat mentp C, coBep--
mast GecKOHeIHO MHOr0 00ODOTOB, W BCAKMII pas B3aUMHO MepeceKaloTcsl Ha
upsamoit BC, nepnenpuryaapuoii K AC; Tak uro wpsamas gaupns BCB Oymer
INaMeTpoM 5Toli KpuBoi. Taryw KpuBYIo AWMU 0GLIYHO HABHIBAIOT apxumedo-
60Ul cnupaAvio; ecl OHA OJUH Pa3 TOYHO BHYEPUGHA, TO OHA MOKET CJAYHKUTH
AJs TOTO, YTOOH LHOXEIUTH 11000H yrom Ha Kakoe YrOgHO 4HCJIO 9acreil, Kak
3TO Cpa3y BUEHO M3 e¢ YPaBHEHHA z=gas [77],

027. llogobHo TOMy, KaR ypaBHEHUE z=as (ecam G z u § ObLIN mpst-
MOYTOJIbHBIMU KOODJ(HHATAMH, 0HO CIYKMI0 Ol ypaBHEHHEM NpsMoil JTmHnH)
xanmo cumpadb ApxmMena, coBepIIeHHO

p £ TaK ke, ecim 6paTh apyrue anreGpanm-
9eCKHe YPABHEHUSI MERAY Z U §, I0-

- aydaercs GeCKOHEWHO MHOTO cnimpadei,

eCli TOJBKO COOTBETCTBYIONIee ypaBHe-

c HHE COCTABJIEHO TAaK, 9TO KaxIOMY 3Ha-

YeHUIO § OTBCYAIOT meilcTBUTEIbLHEe 3HA-
wenusa z. Tak, malpumep, ypapnenue

a
F Z2= — , KoTopoe MoAo0HO ypaBHEHMIO

F runepOoJTH, OTHECEHHOIT K CBOMM acuM-
Puc. 110 ITOoTaMm, faet crupadsb. ITpociaaBienmril
Woraun Beprynan massax ee aunep-
boauneckol cnupaavio. CoBepmuEB M0 BHXofie U3 UeHTpa C GeCANCTEHHOS MHOMHE-
¢TBO 060pPOTOB, OHA JNMb Ha GECKOHETHO GOJBITOM PACCTOSHNN TPUGIIIKASTCA,
HaKoHen, K mpaMoit AA Kak K acummrorte. A B ciyuae, KOIma Hpemoske-

Ho ypanHeHme z=1} s, ecIM YA S B3sATH OTpUIATeNLHHIMA, WM He 0y-
Je? COOTBETCTBOBATH KaKoe OBl TO HHM 6BLIO eHCTBUTENbHOE DaCCTOAHME,
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HO BCeM HOJG/KHTeNBHLIM S3HAYEHHAM § OYLYT COOTBETCTBOBATL [Ba 3HAa-
TeHHs Z, OJHO IOJOKUTeINBHOE H APyroe OTPHIIATENbHOE, W KpWBas JIMHUS
coBepMNT 0KoMo Touku C GeckomeuyHo MHOTO 00opoToB. Ecinm ke ypasmenne

Mexiy zl s 6ymer Bupa z=a)/ n?—s? 1o mepemennan zue Oymer HIPUHEHUMATH
AHKAKOro JAefiCTBHTENBHOr0 3HAYEHHS, €CJAH TOJBKO § He OylIeT HaXOJHThCSHI
B Upefesax ~-n U —n, N B 9TOM IOCTIEAHEM cjlydae KpUBas OymeT KOHeYHOI.
Tax sot, ecan (puc. 110) yepes nentp € mposectu mo oGe cropons ocu ACE
ipamuie EF, EF, o0pasylomniiie ¢ 0CbK YToJ=A, TO 5TH JTnHuU OYyayT KacaTeldb-
HBIMH K KpHUBOIi, KoTopas caMoliepeceraercsl B Touke C, a cama Kpusas Gynert
umetb Qopmy aemuuckamu ACBCA.
" TaxkuM sKe myTeM MOMHO IIONYYATh Gec-
9YHUCJAeHHBIe Apyrue (GOpMH TPAHCICH-
JAeHTHHX JITHUIH, HO TOBOPUTH 0 HUX Obl-
N0 OB CHMUIKOM HOJTO.

528. Hacrosamee mncciemoBanHe
MO/KHO OBIT0 GBI PACHTHPATH Jajiee HOo
| GecKomeyHOCTH, €clIn B3ATH HE TOIBKO

anrefpanvecKkne ypaBHEHHS MEHKLY £
M s, HO M TpaHcueHueHTHEe. 3 Takoro
8 pona JVHUI CIe[yeT TPEsKIe BCer'o 0TMe-
Puc. 114, THTH TY KPUBYIO, KOTOpas BbIpamaeTcs

5!
AV
-

ypaBHEHUeM s=r % , B KOTOPOM yTJILI §

HpOMOPIMUOHAAbIE Jdorapupmam paccroaumii z. ITo osroii mmMerno mpnummpe
TaRas KpuBas JHHHA HasblBaeTcs Jozapugimuneckoii cnupaavio. Hociepuas
MUPOKO W3BeCTHA Oiarojaps MHOTHM CBOMM 3aMedaTe/bHBIM CBOHCTBaM.
OcroBHOe cBoiicTBO aToit Kpupoii (puc. 111) cocrout B ToM, 9TO Bee mpsAMLIe,
npoBemeHuNe M3 NenTpa C, MepeceKalT dTY JWHUIO NOJ PaBHEIMH yTJaMu.

Jlns Toro 9ro6B BHIBECTH DTO CBOIICTBO H3 ypABHEHNA, HonouM yroax ACM =s
85

1 z=ac" . BozpMeM szaten

a[t:

n npamyw CM = z. Torma Gymer s=nl
. £z

gonpmmii yron ACN =s--v; rvorga mpsMas CN =aete" W, SHAYNUT, eCau

n3 meatpa C ommcarb pyry ML, xoropas Omaa O paBHA U, TO IO-

8 v 8

22 i »2 23
ayuntess LN = ae* (e — 1) = ae® (%+EE+W+Il T. ,1\) OTcoma cie-

HNYeT, 4To
ML v n

LN — v 2 o8 v v?

a ML
Horma sxe pasmocTh yriop MCN =0 mCYe3aCT, ——=~ CTAHOBUTCA TAHTEHCOM

yraa, KOTOpPHiE cocTaBaser ¢ wpusoii pagmyc CM. Otciopa, ecam HONOKHUTL
v=0, rtapmregc yraa AMC mnoaysaercs =n, W cTano OLITh, 9TOT YroJa
ARNSICTCA MOCTOANHHM. LEcam owramercda, uto n=1, 10 yKasauHm# yron
fymeT MONYIpPAMBIM, W B HTOM CJIydae JorapudMuHIecKast cimpajb HA3EIBAGTCS.

NOTyIpAMOyTOIbHOM [78].
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PEIIEONHME HEROTOPHIX 3AJAY, OTHOCAIIUXCA
R RPYIY

929. Panbme MBI BIEeam, YTO eC/n IOJNOKHTL PagNyc Kpyra=1, to
NOIyOKPYsKHOCTh 51 man gyra B 180 rpamgycos Gyper

= 3,14159265358979323846264338,

11 ACCATHYHBII /i1 00BIKHOBCHHEBII Jorapu@M »Toro umcaa pasen

0,497149872694133854351268288;

ecau mocaejee wicifo yMuoKuth nma 2,30258 i 1. 4., To momyunTes ruiep-
foanueckuli JorapndM TOro ke yHcJIa, KOTOpHH Oygaer

= 1,1447298858494001741434237.

Tar xar mgausa ayrm B 180 rpanycos mapecTHA, MOMKHO OTCIORA ONPENeNTL
aauny 0ol gyrn, samamnoll B rpapycax. JleiicTBUTesIbHO, OyCcTh JaHa
ayra B n Ipajgycos, ICKoMas JuMHA KoTopolli mycth ==z. Torga Gynmer

180 :n=m: 2z, u, 3navur, ZzTns%‘ OTcona MO0 HAWTH Jorapudm ancaa z,
ccad M3 Jorapuma yucla n BLI9ecTh Jorapudm, paBHErA
1,758122632409172215452526413.

licm 3Ke paccMaTpuBaeMasn ayra 3agaeTcs B MHHYTAX, TAK YTO OHA paBna n’,

TO U3 JIorapudMa n HYKHO BHYECTH JIOTApHGM, paBHBL
3,036273882792815847961293211.

Feanm ke paccMaTpmBaemasi ayra 3aflaercsl B CeKyHax, TAK 4TO OHA =n",

TO B 9TOM cCJydYae Jjerapupm Jyrn oToll JUIMHE MOKHO OymeT OIpeesmTD,
BRUNTAS W3 JorapupMa uymciaa n aorapudM, paBHBIT

9,314425133176459480470060009,

unm ske npubaBisia K jorapudmy auciaa n
4,6855748668235405195299:39990

1 BRYMTAA U3 xapaxrepucrurm cymmnr 10.

530. Honpaysach BHIEN3T0;KeHHEM, MOMKHO, 00paTHO, pajAyc n JoGne
Cro 4YacTH, KAKOBBIMII SIBJSIIOTCA CHHYCHI, TAHIeHCH W CeKaHCH. OOPaTHTE



288 TJIABA XXII

B AyTH U BHPAa3UTH HOCHeIHNe OOBYHHIM 00pasoM B rpajgycax, MUHyTax 0 ce-
KyHAaXx. llycrs z OyneT mogo0HOrO poma nuHHAel, BulpaskeHHOI Yyepes paguyc,
pasubtii 1, u ero mecAtwunele dactd. Torpga ciegyeT BafATe Jorapudm sToro
qyycsaga ¥ yBeJWUYITH €r0 XapaKTepPUCTHKY Ha JecATh eIHHUI, NOJ00HO TOMY,
Kak o0bluHO B Tabaumax Haior Jorapu@Mbl CHHYCOB, TAHIeHCOB U CEKAHCOD.
[Mocse aroro ciaefyeT WIH BHMECTH Uz 3TOTro Jorapuadma

4,685574866823540519529939990

uin npuGaBuTh K STOMY JorapugMy
5,314425133176459480470060009;

B 000onX caAydamX HOAYyYHUTCA JorapuM, COOTBETCTBYIOmee KOTOPOMY YHCIO
JZACT BHIPAYKEHUY B ceKyHAax ayry. RomedHo, B mocieqHeMm ciydae clegyer
XapaRTepUCTUKY YMEHLIINTL HA JecATh. A eciau morpeGyercsi OHpeAelIuTh
IZYIy, JJIAHA KOTOPOH paBHa pajuycy, To ee Jerde OyneT oupeneaurs Gea jora-
pudMoB, TOaB3ysich 30.10TEIM mpaBmioM [*°], tak kak m orHOcmrea K 180°,
Kak 1 oTHocuTca K myre, mJIHHA KOTOPOil paBHA pajHycy; 9TM IyTeM ycTaHas-
JuBaeTcd, YTO TaKas yra, BHpaskeHHAd B TIpajycax, COCTABAAET

57°,295779513082320876798;

Ta e Jyra, BeIpaskieHBasd B MIHyTaX, paBHa

3737',74677078493925260788;
a B CeKyHpaX Ta jKe myra
= 206264",8062470963551564728.
Ecau ke ee BrlpasuTh OOBIYHBIM 00pasoM, sTa jJyra COCTaBUT

57017,44”48’”22””29””’22““”.

C moMomp0 pAAOB, yKA3aHHNX B NePBOil YacTW, yCTaHABIMBAETCs, YTO y pac-
cmMaTpuBaeMoil jyru

cunyc = 0,84147098480789

Kocuryc = 0,54030230586814;

ecli IepBOe M3 BTUX JHucel pasjejiuTh HA BTOPOE, TO NOJAYyIATCA TaHTeHe yria,
paBHOTO ’

5T°1T 4474872277729 722" m 1. A.1).

531. C moMomplo M3JI0/KeHHHX BHINE MpeABAPUTEIbHHX coofparkeHUii,
KOTOPHIE JIAI0T BOZMOKHOCTH CPABHHTH KPYroBble Ayrd ¢ CUHYcAMd H TaHFeH-
caM®, MBI CMOJKeM paspellnTh 0YeHb MHOTO BOLPOCOB, KACAIOMMXCA NPHPOJILI
kpyra. I mpessne Bcero, KOHeuHoO, SCHO, UTO BCAKasA Jyra 0oJblie CBOEMO CHHY-
ca, ecld TOJBKO oHa ue wncgesaer. Ho umade obcToAT [eJ0 ¢ OTHOIIGHNEM
KoCHHyCa K fyre, IOCKOJBKY KOCHHyC Mcdesalomlero yraa =1 u, 3Ha4ur, ou
Goapie nyru, a KocwHyc mpsmoro yria = 0n, sHauut, oH Menbie ayru. Vs
9TOTO ACHO, yTo Meskny 0° u 90° nMeercsa KaKasA-TO AyTa, KOTOpasi paBHA CBOe-
My KOCHHYCY; M 8Ty AyFy MBI OIIpefeliuM B cilefyloliedl sanave.

1) Heckoabko gucea B aToM naparpade galisl B HCHPABIEHHOM BIJIe, COFJacHO Opera
omnia.
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BAIAYA 1
Haiimu Oyey kpyea, pasnyio ceoemy rocumycy.

PEINTEHNE

Mycrs s Gyper nckoMoii gyroii; rorga 6ymer s=coss. Us aToro ypasuenus
e[[Ba JIM MOKHO OIIpeneluTh 3HAYeHME § folee YIOGHBIM MIyTeM, 4eM ¢ IIOMOIIEIO
TAK Ha3bIBAeMOI'0 IIpaBMIA 4oxcHozo nosoxcenus Y). Ho pis oroit menn caepyer
31aTh HPUOAN3NTEILHOE BHAUCHNE §, KOTOPOE MOSKHO MOJIYyIuTh MyTeM NPoCTOol
JOrajKu; eCcyl e 0TCIoJa OHO He BLISABIAETCS, CJIe[yeT IOCTABUThR BMECTO §
Tpu pam GojlbIlee UHCJIO 3HAYemIi, OTHOCS HpPM 3TOM KOCHHYC K OLHOH
4 Toit e epummune. ITonossum s= 30° u cmemnem oTy Jyry K uacTsaM pajuyca,
COIJTACHO W3JIOKEHHOMY BTG

130 =1,4771213
perata 1,7581226
{ myro 30° = 9,7189987.
Ho

I cos 30° = 9,9375306,

OTKyja sficHo, 4To cos 3U° ropaspmo Goapme Jyru M, ¢Talo OHTH, HCKOMAas
ayra Gompme 30°. Cramo GEHTH, OPEAIONIOMUM, YTO

s = 40°;
Torpa Oyner
140 = 1,6020600
Borutu 1,7581226
! nmyrm 40° = 9,8439374;
HO

L cos 40° = 9,8842540.

IlosroMy cTalloBHTCH SCHHM, 4To LCKOMAsg Jiyra HeCKOIbKO Gonbme 40°,
B CHIy Yero MBI mpepmosiosum, 410 s =45°. Torma Gyner

145 = 1,6532125
Beiut 1,7581226
| nyru 45° = 9,8950899;
HO

[ cos 45° = 9,8494850;

crano OHTh, MCKOMBII yroa maxopurca memuy 40° m 45 mosromy Temeps
cro MomKHO Oymer ompemennTh Ttounee. JleflcTBuTenbHO, ecam MONGKHUTH

s=40°, 10
onmbra cocraBasier -+ 403 166,
4 eCIH NOJOMNTL § —=45°, To
ommbKra cocrasiser — 4956049
H pasHocTh = 85Y 215.

Taxum obpasoM, pa3sHOCTh NPHHATHX BCIMIHH B O° OTHOCHTCA K TIPEBHINC-
om0 ucKoMmoit Hyru Hapm 40°, wak 859 215 ormocures ® 403 166, B pesyib-
TATE WEro MCKOMasg jayra oKaseBacTes Gonpme 42°, Tak Kak NPUHATHIE

1) per regulam falsi.
19 1.5#nep, 7. II
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BHINEe LOPEACJL CIMIIKOM NAJeKH APYT OT Apyra, 9Tobs MOxHO G0 momy-
auTh Gosiee TouHOe smadenme. BoswpmeMm, cTaso GuiTh, Gosiee y3Kue Ipemedbl

s=42° s=43°
Is =1,6232493 1,6334685
parutn 1,7081226 1,7581226

Is  9,8691267 9,8753429

a Myl uMeeM a MHB HMeeM
l cos 5 =9,8710735 9,8641275
+ 99468 — 112184
112184

171652 : 59468 = 1° : 20'47".

Tarum ofpasoM, MBl mOny4mIm BechMa Ouuskue Hpemednl 42°20° u 42°217,
B KOTOPBIX HAXOJAUTCHA JICTHHHOE 3Hadende S. 1cmePb BHIPA3UM HPHBEEHIIHIe
g4 BT YIIE B MUHYTaX
s = 2540’ s= 2041’
e Is = 3,4048337 3,4050047
BolutTH  3,0362739 3,5362739

Is = 9,8685598 9,8687308
lcoss=9,8687851 9,8686700
4 2253 — 608
608 -
2861 : 2253 = 1747"15"1).
Otcroma  3awiioYaeM, d9To MCKOMasg p[yra, KoTopas
paBHa cBoeMy KocuHycy, = 42°20°47"15", a ee KocmHyC WM [JIHHA JTOH
ayru Gyger =0,7390850, uro u TpeboBajoch HaWTH.

Puc. 112.

532. Cextop kpyra (puc. 112) ACB paccexaercss xopuoii AB ma nBe
qactu, cermenr AEB u tpeyronsHHR ACBE, W3 KOTODHIX HepBHIl MeHbIIe
BToporo, Korga yrod ACB odenb Max, u Goabime Broporo, korga yroix ACB
ABAAETCA 09eHb TYIHM yriaoM. TakmMm 00pazsoM, CYHIeCTBYeT HOJ0MeHHe, mpH
roropom cexrop ACB menurcs xoppoit AB ma ase pasrme gactu. Otciona
BO3HUKAET

3AIAYA 11

Haiimu cexkmop rpyea ACB, komopuii deaumcs xopdoli AB na Ose paswile
yacmu, mak wmo mpeyzoaviur ACB okasweaemca pasuvim ceemenmy AER.

PEIMEHUE

Monomus paguyc AC =1, npumem, 910 nckomad nyra AEB =2sn, ciexosa-
TeldbHo, ee HoNoBuHH AF —F B =s. 3Haunt, eciu nposectu papuyc CE, ro6yzger
AF=sin s u CF=cos s. Orciona ciegyeT, 9To Tpeyroidpuuk ACE =sin s cos s =

! sin2 ACB =s. Tax . .
= —2—- S1D 4S8, a Haomanb CeKTopa =3. K KaK DOCJIe[HUN JOJKEeH PaBHATDH

cA YIBOEHHOMY TPeyToJbHAKY, TO MH OyjeM uMeTh S=sin 2s. Taxum obpazowm,
rpefyercs HalWiTm gyry, KoTopas OHaa OH paBHA CHHYCY Y/BOGHHOTO YTl

1) 910 uMcdo faercA B WCOPaBIEHHOM Ruje, cordacEo Opera omnia.
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Ho mpeszue Bcero, KoHedHO, sicHO, uro yroi ACHB jolmen OHTL 6oJblne mps-
MOT0o yrja |, CHefoBaTelbHO, § HOMKHO OBITH GOJBIIE 45°, BCJIEHCTBHE 9ero
MBI clelaeM cJeNyIoliHe HpeloorKeHHs: :

s =00° s=1095° s = 04°
{s = 1,6989700 1,7403627 1,7323938
spruty  1,7581226 1,75981226 1,7581226

9,9408474 9,9822401 9,9742712
[ sin 2s = 9,9933515 9,9729858 9,9782063
+ 925041 — 92543 + 39351
92543
647584 : 525041 = 5° 1 4°15".

Taxum obpazon, momyuactcsa mourn 54°17'54"1), scaemersue dero mpubasuM
K OPeHUM ROMyNieHHe, 4T0 §= D4°; MCX0[A U3 BeJHYMHE OMMOOK, MpuaeM
K BHBOLY, 4T0 s=04°17'04", W 370 3laYCHIe OTJIWYAeTCHA 0T HCTHHHOL'O
MeHee ueM Ha ogHy MmuHyry. [loaToMy chenaem mmmcecienyomue npejmorio-
AeHusA, KOTOpHe OTANYAOTCH JIPYTr OT [APyra TOABLKO HA OfHY MHHYTY:

s = D4°17 s= 0418’ s = 54°19’
TO €CThb T0 CCTh TO CCTH
s= 3257 s = 3258’ s = 3259
I I n
2s = 108°34’ 25 = 108°36" 2s = 108°38’
aomonu. = 71°26’ pononH. = 71°24’ nomonu. = 71°22’
ls = 3,5128178 =3,5129511 = 3,5130844
BeYTH  3,5362739 3,0362739 3,5362739
Is =9,9765439 =9 9766772 =9,9768105
Isin 2s =9,9767872 =9,9767022 =9,9766171
-+ 2433 + 250 — 1934
1934
2184

Tarkum oGpasom, momyuaerca 2184:250=1':6"52". Orcona caciyer, uro
§=04°18'6"52". Ecan Mu saxoruM Gejiee TOMHO ONPEICJHTH BTOT YTroJ, HAM
UPUILCTCA BOCHONB3OBATLCA Oojlee MOJMHEIMA Tabammamu. Ilpu sToM cicmaem
CACAYIOUMC NPCRIONOMKeHUs, KOTOpHE OTJAMYaloTes Apyr ot fApyra Ha 107

s=Db4°18'() s = d4°1810"
TO eCTh TO €CThb
s = 195480" s = 195490"
2s = 108°36'0" 25 = 108°36 20/
pomoam. = 71°24'() nomosqn. = 71°23'40"
ls =5,2911023304 =5,2911245466
BHIUTH 9,3144251332 = 5,3144251332
9,9766771972 9,9766994134
I sin 25 = 9,9767022291 9,9766880552
4 250319 — 113582
113582

363901 : 250319 = 10" : 675243773377

1) 54°17’54” mpuGin3nTeJEHO COOTBETCTBYET panMany.

19+
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TaxkuM  odpason, s=0>04"186"52"43""""33"""""; c¢NeROBATEABHO, VIO
ACB = 108°36 1345727 "6 """, LOIMOJTHATCILH B K HeMy  yroa
¥/ Al s
=T71°23746"14"32'"7'54''"""; morapuM cHHYyCa DTOTO yriaa, TO CCTh

Isin 2s = 9,9766924791,

a camulii curyc = 0,9477470.

llamee Gyuer
sins = AF = BF =0,8121029

M, 3HAYNT, YEABOEHHOE ero 3HAYCHUC WMITI
xopaa AB = 1,6242058.

HpoMe Ttoro, KoHewHO, Oyjier
coss =CF =0,5835143.

TakuM 06pasoM MOMHO OYCHB TOYHO IOCTPOMTH MCKOMKEI CERTOp, 9TO H Tpe-
00BAJIOCH HAITH.

033. llomobubiM 3¢ 06pPasOM MOKIO ONPCHEINTb U CHHYC, pacceKalonui
Ha /e PaBHLle TaCTH KBAJpamuT Kpyra.

BAJTAUA TiI
% B readpanme wrpyea (puc. 113) ACB nposecmu cumyc DE, xomopuuit
paccexem naowads readpanma Ha Ose paguvie 4acmu .

PEIIEHUE

; ., o=
llyers nyra AE =s; rorfa Gymer BE = 5 —s, Tak
b1 1
KaK AEB:—Z— , M IIOWajk KBajpaHta =t A m0-
. 1
majgb cerropa AC]',:?S, I ¢CJOM M3 HCE BHIYCCTH
INTOMAJb TPCYTOIBHAKA

CDE = % sin s cos s,

TO OCTAUCTCHA ILIOMA b

Puc. 113. '
ne. 113 ADE:%S—%SinSCOSS’

yaBOEDHAA BKCJIMYMHA KOTOPOIl [ModMHA [aTth KBaJpaHT. Taxum ofpasom,
oyner

1 1 o
f=s— 5 sin 2s; CICIOBATCIBLO, § — - =5 sin 2s.

»&\| -

Honoxum yroa

1 _
s— N =8—40" =u;
4

rorga Oymer 2s =90° + 2u u, sHauuT, AOLKHO OHTH

; cos 2u u 2u=cos2u.

U=
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Taxum o6pasom, Tpebyerca HaiiTH yroji, KOTOPHU paBeH CBOEMY KOCHHYCY,
a MBIl y;Ke HAOIAM B IepBOU 3amadc, YTO aTOT yroJ

2u = 42°20'47715" w u = 21°10°23737".
CrmepoBaTesibHO, HOAYIATCH, TTO
dyea AE =s=066°1023"37" w Oyea BE = 23°49'36"23".
Orcroma cacmyer, 49T0 YacTh pajmyca
CD=0,4039718 u AD=0,5960281,
a sin DE =0,9147711.

CiemoBaTesibHO, TeM C WyTeM, KAKHM KBajpanT Kpyra [QeJATcsa la JBe
paBHBIE YACTH, BECh KPYT pAa3JAenuTCcss Ha BOCCMb DaBHHIX dYacTeli, 4To
1 tpeboBaJIOCH [JOKA3ATh.

534. Ilomobuo Tomy, Kak BeCAKAA NpAMAs, UPOBeJEHHAsT Yepes NeHTp
KpyTra, HeJMT Cro Ha JBe paBible YaCTH, TOYHO TaK H3 JI000H TOUYKM OKpY: K-
HOCTI MOMKHO HpOBECTH IpPAMBIC JIMHHH, KOTODHIE PAasfesiiT KPyr Ha Tpd

unin Gojpllce 4HCI0 paBHHX dacTell. Mcciaemyem Jerenme HA YeTHpe 9acTH
v pemmum

BANAUY IV

Hycmy daws noaykpye ACDB (puc. 114); npogsecmu us mouwku A xopdy
AD, komopas pasfesum naowads noaykpyea wa Oge pagHsle wacmu.

D

4 £ :

Puc. 114.
PEHIEHIE

Ilycts ncromas gyra AD =s. Ecam mposectn pagmyc CD, 1o Gygmer

miomans cexropa ACD = % $;

eCcJi1 W3 moCjlejHero BBIYECTh IJIOIALD TpeyrojibHAKa
1 1 .
ACD = _:Z‘_ACDE :‘—)Sln S,

TO OCTaHeTCHA CCIMEeHT

1 1 .
A = _— 85— —
D 5 §— sins,

KOTOpH# nomxen Owmth paBen noiosure wonykpyra ADB. Ho mnomans



294 TAIIABA XXIT

. 1 :
WONYKPYra = - 7; CJICA0BATEABIO, dyner
. 1 . a0 s
s—sins=—n=90° u, spaunr, s— Y0°=sins.

>

I

lloziosxum s —90°=u. Torpa 6ymer sins==cosu um B CHJIY 5TOr0 U= COSU.
akK obpaso rJ1acio MmepBoH T
Taxkum obpasoM, corsacno mepnoil sagaue, Oyiuer
u = 42°2047"14",
H, CJCAOBATENBLHO,

s=yray ACD =132°2047"14" n yron BCD = 47°39'12"46".

A xopma AD Gymer = 1,8295422, uto u TtpeGoBajioch HailTy.

035, YrasamuniM Beime 00pasoM MOMKHO OTHCJHTH B Kpyre CerMeHT, IJ0-
Wia;[b KOTOPOro COCTABAT WeTBePTYI0 ¥acTh BCero Kpyra. A cerMeHTOM, PaB-
HBIM II0JIOBHHEe Kpyra, GymeT camblii HOJYKpYr W Xopfa HocaefBero Oymer
mMaMeTpoM. AHAaJOTMYHEIM 00pasoM MOMKHO HAWTH CerMeHT, KOTOPHIH cocTa-
BAT TPeThI0 4aCTh BCCTO KPyra. JTOT BONPOC MBI PACCMOTPHM B CJeHYHOLIEeH

zafadc.
SAJIAYA V

Hs mouru okpymcrocmu A (puc. 115) nposecmu dse xzopou AB u AC,
Komopwle Oeaam naowade Epyea Ha mpu pPagHsle 4acmu.

A

Puc. 115.
PEHIEHWE
ITpunsae pajgnyc Kpyra =1 # DOXYOKPYKHOCTH = I, IONOKAM YLy
AB wim AC=s. Torpa nnomaxs cermenra AEB umn AFC Gypger pasna
1 1 .
- §— 5 sins;

a TaK KaKk MJOmMAAb Kpyra = 7, IIOMajIb jKe CerMeHTa FOJLELA OLITh 0ofHOil
TPeThO TJAOMAAH KPyra, TO
1 1 . fad .
73—7s1ns:-3—=60° nm s —sins = 120°

", CJICHOBATENbIIO,
s — 120° = sin s.
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Ilyets s— 120° =u; Torma Oymer u=sin(u+ 120°)=sin(60°—u). Taxum
obpasoM, clICAyeT HaliTM AYry u, KOTopag pasHa cumEycy yria 60°—u.
Cnenosarenpno, u Oyger memsme 60°. Jlms toro, wrobm waiite a1y Ayry,
cleaeM CJCAYIONHe IPCRIIOTOKCHIA:

i = 20° u=30° u = 40°

60° —u = 40° 60° — u = 30° 60° —u = 20°
lu=1,3010300 1,4771213 1,6020600

Betatn  1,7581226 1,7581226 1,7581226

lu =9,5429074 9,7189987 9,8439374

[sin (60° —u) = 9,8080675 9,6989700 9,5340517
+ 2651601 — 200287 — 3098857.

Takum o6pa3oM, sCHO, 9T0 Yrod u A0mxeH OBHTh HECKOJBKO Menbire 30°,
a corJacHo TPUBCACHHOMY HIDEE pacdeTy OH Jo/KeH ObITh Gosbmic wem 29°,
Wrax, oycth
u = 29°
60° —u = 31°
lu = 1,4623980
pelutn = 1,7581226

lu =9,7042754
I sin (60° —u) = 9,7118393
4 75639
— 200287

275926 : 75639 = 1°: 16°26".

Takum ofpasoM, yroa n jomkes OvlTh = 29°16°26". [las roro 9to0m ToUNCEe
ONpeReNnTh 9T0T yrost, HpnOerHeM K CJegyIOnIMM ABYM KONYINCHHAM, KOTO-
pBle OTIMYAOTCH JPYI OT Jpyra JHLIb HA OZHY MHHYTY:

u=29°16’ u=29°17
TO eCTh TO0 CCTh
u=1756" u=1757

60° —u = 30°44’ 60° — u = 30°43"
lu = 3,2445245 3,2447718
pulaTH  3,0362739 3,5362739
lu=9,7082506 9,7084979
{ sin (60° — u) = 9,7084575 9,7082450
+ 2069 — 2529

2529

4598 :2069 = 1’ : 27"0".
Taxum obpasom, dantmdeccrn 6yier u = 29°16'27"0", a ()TCIO}lil.
ayra s=AEB = 149°16"27'0" = AFC.
b3 sToro BEITERACT, 4TO
nyra BC =61°27'6"0",
a xopua AB = AC = 1,9285 340, wro n TpeGoBasoch OHpPeACIUTH.
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936. K mpupepmeunniM Bumie 3agavaM, B KOTOPHX TpeSyercs Haiitu
Karylo-Hu0yAb AYyry, PaBHYIO 3aj[AHHOMY CHHYCY WJIH KOCHHYCY, IpHOGaBuM
CICAYIOMYIO 3anady, B KOTOpOil mpesuiaraerca HOXOGHBIH e Bompoc, Ho
BCTpeYaeTCsA HONbIIe 3ATPYAHCHHIM,

BATTAYA VI

B noayrpyee (puc. 116) AEB omdeaums dyey AE marun o6pasom,
wmobs. nocae nposedenus ee cunyca ED dyea AE oxasasacs pasmoii cymMme
npamer AD - DE.

A A /.|
Puc. 116.

PENIEHUE

Tar kax cpasy AcHo, 9ro aTa Ayra Golblle KBAZPANTA, ONPEAEIHM ec
nonoanenue BI m obosmaumm nyry BE uepes s, Tak uto gyra AF =180°—s;
nMeeM TaKike, Buny Toro, uto AC=1, CD=coss, DE=sins, u 180° —s=
=14+ coss-sins. Ho

. .1 1
s1ns=251n7s COS -8

1
1+coss:2cos‘—1)s cos3 S,

a OTCIOfla MoaydYaeTcA
o o 1 /7. 1 1
180 s_2c0373(sm75+c0573/.

Ho

o A\t s 4 s
cos <\45 ~§—S_)_i—/7§cos-2——|—)/‘_zsm?,

cJeoBaTeJIbIo,
sin —1 s + cOo8 —1 s = ]/2 CoS 45 ——j § I
(: n: ‘! / b

OTKYA HOJIYdYaeTcs, 4TO

180° —s=2 V?cos%cos(\lﬁ)"—%s).
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Hocae atux mpeoGpasobanmit crexaem CIefyIONe HOpefuooKenns:

1 s=20° Ls=210
450 — 15— 250 45° — L s =2
180° ~ 5 = 140° 180° — s — 138°

1(180° — s) = 2,1461280 2,1398791
BoaTH . 1,7581226 1,7581226
1(180° — s) = 0,3880054 0,3817565
lcos s =9,9720858 9,9701517
Leos((45° — s )=9,9572757 9,9607302
12 V' 2=0,4515450 0,4515450
0,3818065 0,3824269
Ownbra -+ 61989 — 6704

6704
68693 : 61989 = 1°: 54",

1
Taknm obpasom, auavenue — § TAXOJUTCA B Ipefenax 20°54" u 20°55' wu,

3HAYNT, TPUOETrHEM K CJIEAVIOMUM NPEeRTONOHeHIAM:

1 s=20°54 3 5 =20°55"
45"_%3:24"6’ 45°———;—s=24°5'

s =41°48’ s =41°50"
180° — s = 138°12/ 180° — s — 138°10"
Hian HJIA

180° — 5 = 8292 180° — 5 = 8290
1(180° —s)=3,9186593  [(180°—s) = 3,9185545
paaTn 3.5362739 3.5362739
0,3823854 0,3822806
! cos% s =9,9704419 9,9703937
cos( 45— s }=9,9603919 9,9604484
12 V3 = 0,4515450 0,4515450
0,3823788 0,3823871
Ommbra + 66 — 1065

1065

1131:66=1":3"30"

Tarum oGpasom, Gymer é s =20°54'3"30", otkyna
s=41°487"0"= BL,
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CJe[0BaTENbHO, HCKOMAsA JyTa
AE =138°11"53"0".

Hpn atom mpt 6ymem uMerp JHHUH
DE =0,6665578 n  AD=1,7454520,

qaTo u Tp96OB8JIOCb BDLIITOJIUTH.

537. CpaBHuUM Teuepb Ay ¢ UX TaHFeHCAMH. Taxk Kak B MepBOM KBaj-
panTe TanreHch Gosbplle CBOMX AYT!), HalieM xyry, KoTopas paBHA MOIO-
puHe cBoero taHrenca. Tem caMmmim Oyjer paspelieHa

BAIIAYA VII

liatimu cexmop ACD (puc. 117), pasmwiii nososune mpeyooavnura ACE,
obpasyemozo paduycom AC, kacameavroit AE u ceryweii CI.

£
7
A
A
Pne. 117.
PEHIEHUE

. 1
Ecan monownts ayry AD=c, 10 miomayb cekropa ACD 6yner -; s,

1 . <
a naomannL Tpeyroabunnra ACEKE Gygmer - tgs. Taxum odpasoM, NOJKHO OHITH

§= ?—,tg s unn 2s =tgs. WUtak, cjpemaem caeqyomme ONyMEenns:
s =60° 5§ =70° s = 66° s =67°
125 = 2,0791812 2,1461280 2,1205739 2,1271048%
1,7581226 1,7581226 1,7581226 1,7581226
125 = 0,3210586 0,3880054 0,3624513 0,3689822
l1g s = 0,2385606 0,4389341 0,3514169 0,372148 |
-+ 824980 — 509287 + 110344 — 31659

1) B rexcre Opera omnia ocranach HeMCHDABJEHHOH ONHMCKA Jitnepa U3 mepsoro
wslaunA, cum in primo quadrante tangentes sint arcubus minores (Menbie).
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Orciona onpegeasiorca Oojiee TecHsle Tpemens s s : 66°467 u 66°477;
TO3TOMY MBI TIOJIOMKHM:

s = 66°46" s = 66°47

TO €CTh TO eCTh

s = 4006" s = 4007’

2s = 8012 25 =8014
12s = 3,9037409 3,9038493
3,0362739 3,5362739
12s =0,3674670 0,3675754
ltg s =0,3672499 0,3675985
Ommbra + 2171 — 231

231

2402: 2171 = 1" : H4"14".
Orcona no.aywaercsy, 4rto

ayra s= AD = 66°46’'54"14",
caeosatennyo, rtaurenc AE = 2,3311220, uwto m TpeboBasoCh ompenennTs.

038, llycre Temephr mpejsoskeHa Caexyomast

3ATAYA VIII

I pu sadannom readpanme kpyea ABC (puc. 118) naiimu oyey AE, ko-
mopas pasna ceoell ropde AE, npodoaxcernnoti 0o mowky nepecewenusn F.

F
—_lf

I

c 2

Puc. 118.
PEIIERIE

Uyers nyra AE =g, torpa ee xopua AF 6yper = 2sin.i) $, CHIYC-Bepcyc

. s . S . ~
AD =1 — cos s= 2sin —sin - ; BeaemcTRIC 9eT0 110100Hbe TPeyroabHuKN ADJ

w ACE anyr

o1 .1 o1
231n73-sm73.231n?3=1.s,

- 1 ~
TARHM obpasom,  mosyunrcs  s-sin 55 =1. Cgemacm  ciaenyoniue
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npPeinoTOMeHHs:
s = T0° s = 80° s = 84° s = 85°

ls = 1,8450980 1,9030900 1,9242793 1,9294189

poratie 1,7081226 1,7581226 1,7581226 1,7081226

2]

0,0869754 0,1449674 0,1661567 0,1712963
! sin —.i—s = 9,7585913 9,8080675 9,8255109 4,8296833

9,8455667 9,9530349 9,9916676 0,0009796

Omubra + 0,1544332 0,0469650 + 83223 — 9796
Orcioga BijHo, 9T0 s HAXONAMTCA B mpemesax 84°53" u 84°54". CnegosaTtesbhio,
nyers

5= 8453’ s = 84°54’
TO .€CTh TO eCTh
s = 5093’ s = 5094’
4 =42026 Lo g7
ls= 3,7069737 3,7070589
3,9362739 3,5362739
0,1706998 0,1707850
Isin o s = 9,8202003 9,8292694
0,9999001 0,0000544
Ommnbra 4 998 — D44

Orciona nojiygaercs, wto
nyra s = AE = 84°53'38"51"

myra BE=5°6'21"9", yro u rtpebopamocl, HaiTH.

939. Xora B IEPBOM KBaJApAHTE BCe JyIH MEHBbIIE CBOMX TAHTEHCOR,
OHAKO B CIIEAYIOMHUX KBAJPAHTAX CYIIECTBYIOT TAKOTO POXA HYTH, KOTOPBIE
PaBHH CBOMM TaHTeHcaM. B ciegyomeit 3sagade MB HX uCCIeHyeM,
LOAB3YACH METONOM, 3aMMCTBOBAHHEIM H3 YUEHNSI O pPAAX,

BATTAUA IX

Haiimu ece dyeu, xomopwe pagnu ccoum maneercan.

PEIMEHNE

Ileproit  myroit, obmagaromeit paccMaTpURBAEMEIM  31eCh  CBOMCTLOM,
ABJIAETCS OECKOHEUNO Masag Ayra. 3aTeM, BO BTOPOM KBagpaHTe, TAK KakK
3ICCh KacaTeJbHEIE OTPUIATEJbHEI, COBEPIIEHHO He HUMEeTcH I110J00HBIX IYT.
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B TperheM kKpagpaHTe MMeeTCA OXHa MOJODHAA AYra, HCCKOJBKO MEHBIIAA
270°. Jlamee momobHOTO poma NYTH UMEITCA B IIATOM, CeIBMOM M JgpPYrux

KeajipagTax. llycrs WeTBEPTH OKPYMKIOCTH =g, M MyCTh HCKOMEE Jyr¥
conep:raTcsl B Boipaskenuu (2n+1)q —s, Tax 9ro Gymer

1
(2n+1)g—s=ctgs= g

Hycrs tgs=mx, Torga
i 1 1 .
.9:1——,))—x3+3—x5~7x'+ H T, I
W, CcJiefloBaTeN1bHO,
2 1) q=ot 1 3—{-1 5—i’c7~}-.1 T
(2n+ )q_7+x—3x 5 E I T. .

Ho sicuo, w10 tak kax s Gymer Tem MeHpmeil qyroit, dem Oosbie ducio 1,
10 2 Bymer o9eHb MaJIBIM KOJIWYeCTBOM H, CTaJI0 OBlTh, HPUOIH3UTENBHO

1 1 _
L:m, TO €CTh 7-—(271—%1)(],
4 DoJIe¢ TOYHO MOKHO MOJYyYHUTH
1 , 1 2
_I_—_—(2n+ g—s=02n+ 1)qﬁ(2n+1)q MY o
13 146 2343 .
M T. I.

T I5@2n+1)5¢5 T 105@nF1)7q7 945 @2nt1¥ ¢

Crano OBITL, TaK Kawk q:%—: 1,0707963267948, 1o mckomas nmyra 6Gyuer

— (2n+ 1) 1,57079632679 — Zni +0,63661977 —
0,17200818 0,09062598 0,05892837 0, 04258548
T T T @Flr @D @ TR
A CCIm HpITBeJleI[HLIe cJjlaraeMsnie, I(OTOpI)Ie BI:IpE\H{eHI:I B YacCTAX I)E\I_(HyCﬂ, BhIpﬂ-
3MTh BMepax AyT, TO HUCKOMAaA AyTa, CCJIH ee IIpejcTaBuTh B o0mem Buje, Oyjer

(20 1)g0° _ LBIBT 35470 18603 12155" 8IS’

= ont1  (@nFD®  @nkDE - @) (2a-Ri)y
Takum obpasosm, pAyrasi, VIOBIETBOPAIMME IIOCTARIEHHOMY BOIIPOCY,
OYyIyT B HIOPSIKE CJIe0BaHUA:

I 1. 90°—90°,
II 3. 90° — 12°32'48",
1 5. 90°— 7°22'32",
IV 7. 90° — 5°14722",

V 9. 90° —4°3'59",
VI 11. 90° — 3°19724”,
VIT 13. 90° — 2°48'37",

VI 15. 90° —2°26'5",
IX 17. 90° —2°8'51",
X 19. 90° — 1°557 16" 1).

1) HeroTopuie ducia B 3TOM laparpade ucrnpasienvt 10 CpaBHEUHW ¢ IepBHM
ua3nagmeM B coorpercTsun ¢ Opera omnia.
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240. 1 me crasaio Gonbmre Mogo0HOTO POxa BOIPOCOB, TAK KAK METOJ X
paspemenus MoKHO JeTKO yCMOTPeTh U3 IPUBeleHHBIX BHITe IIpuMepon. Bipo-
weM, 9TH 3aaYH NPHAYMaHH TAaBHHM 00pPa3oM miisa Toro, urodsl Gosee Gau3K0O
O0BHAKOMUTBCH ¢ NPUPOHOH KPYyTa, KBAPATYPYy KOTOPOTO IPH BCeX MPIMeHeH-
HBIX {0 CHX HOP CPeACTBAX TIIETHO MEITAJANCH OCYMEeCTBUTh. Bexs ecmir OB cay-
qHI0CH, YTO IIPH peHIeHUH KaKoH-An6o sagadn gyra oKasanach Gbf comsMepu-
MOH ¢O BCEH OKPYYKHOCTBIO, AN00 CHHYC WM TAHTEHC €€ MOKHO Oblio OBl HO-
CTPOUTH ¢ MOMOINBIO paguyca, TOTHA, KOHEYHO, MBI MOAYUHIHN OBl HEKOTOPHII
BUJ KBaXPaTypH Kpyra. Tak, ecam 65 upu pemennu sajagun VI cumyc DE
(puc. 116, crp. 296), roroprsiii noayumaca = 0,6665578, oraszancs paBHBIM

2 .
0,6666666 = -3, TO, KOHEUHO, OB1710 OLT OTKPBITO U3AIMIHOE CBOHCTRO OKPY/RHOCTH,
Tak Kak Torjga Moskgo 6mI0 OH mocrpouth nyry AE, paBRYyIo mpsdMoil JHHUH

AD 4+ DE=14%+) 2.

BnpoueM, go cux mop ele He CyIIecTBYeT AOKa3aTelbCTBA TOTO, 4To HON0O0-
HOTO POJa KBajparypa Kpyra copePIIeHHO HEBOSMOKHA, a €CAM OHa BO3MOK-
Ha, TO, [O-BHAMMOMY, HUKAKOH MHOI IyTh He ABJIsercs Gojee npurogHbM
IJIST MCCHEeNOBAHMSA DTOTO BOIPOCA, UM TOT, KOTOPHIM MBI TIOKAza n 1 HaCTOs-
meif raase [80].

KOHEL BTOPOI KHUTU

R = 4 (49) S
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I'''TABA 1
0 MOBEPXHOCTAX TEJ BOOCBHILE

1. To, 910 6HM0 H3TOMEHO B NPeXHAYINEM paspelie O KPUBBIX JNHIAX
u o0 coocofe UX mpefcrasienns ¢ IOMOIIBIO ypaBHeHUI, uMeeT, KOHEYHO, BECh-
Ma 6oabILYI0 OOMHOCTD M OTHOCHTCH KO BCEM KPHBBIM JIMHMAM, TOYKA KOTOPHIX
Je;KaT B OHOM M TOM sie IocKocTn. Ho Worpa ve BcA KpuMBad JUAUA JIeHKHT
B OMHOH ¥ TOl e MIOCKOCTY, U3JTOKEHHBIE BLIIIE NPaBHIa OKABLIBAIGTCA
HEAOCTaTOUHBIME JIJIA YCTAHOBIEHNA CBOMCTE KPHUBHX Tarkoro supa. ITono6moro
pojia KpPHUBHE MMEIOT ABOAKYI0 KPHUBHUSHY M UPEBOCXOMHbI TPAKTAT IOJN HTHM
Ha3BaHUeM HamHucal 0 HUX npouunareisneiimuii reomerp Haepo [%1]. Ho rar
Kag 9TOT NpegMeT TeCHeNmNM 00pa3oM CBA3aH ¢ TPHPONOH MoBepXHocTeil,
KOTODOIl §i pemmmia 3aHATBCA B DTOM pasjesie, TO A He Oyny TpPaKTOBATDH
€T0 OTHeNLHO, a O0Be[MHIO eTo MCCIAeNOBAHHe ¢ HIDKeCJefyIolluM ydYeHHEM
0 TMOBEPXHOCTAX.

2. lloo6uo ToMy Kak MmHHE GEHBAIT AUG0 MPAMSIMIL, In60 KPHBEIMIU, Tak
un mosepxHoctn OmBaroT AnGo HIockumu, Jubo Heminockumn, Henmockumu
A HasBIBAl0 Te HOBEPXHOCTH, KOTOPHe BHIIYRJL MJIM BOTHYTH HIIH Ke obila-
TalT W TeM M APYruM cBolictBoM. Tak, HanpuMep, BHENIHAS TOBEePXHOCTH
nmapa, IWINHIPA B KOHYCA, €ClIM WCKIIOYHTh OCHOBAHUE IOCHENHMX, ABISET-
¢ BHIIYKIO0M, a BHYTPEHAsAA IOBePXHOCTh Yallll ABIserca Boruyroit, Iaiee,
nog00HO TOMY, KaK IPAMON ABIAETCA Ta JHHHA, Y KOTOPOUH J06HeE TPU TOUKH
JAI0T OJIHO U TO ke HalpasTeHue 1), Tak ¥ NI0CKO# MoBEPXHOCTHIO ABIAETCA
Takad MOoBePXHOCTh, Ha KOTOPOIl A00nle WeTsIpe TOYRH Je:KaT B OXHON M TOi
e miIockoctu. Ws mocaepmero sicHO, 9T0 MOBEPXHOCTL OLIBaeT HEIJIOCKOH,
T0 ectb NHO0 BHNYKJIOMH, NGO BOTHYTON, B TOM ClIydYae, KOTHa He BCAKHE ee
YeTHpe TOYKH PACHOJ0KEeHbl B OJHOU # TOM Ke IIIOCKOCTH.

3. KakoBa »xe HeMJIOCKas HOBEPXHOCTb, OYelb JErKO Y3HATH, eCIM HaM
fyler USBECTHO A KaIKLOr0 MecTa, HACKOJIBKO OHA OTKIOHAETCA OT MIOCKOI
nopepxaocTU. Crano OHTH, TCM JKe CaMbiM TYTeM, KAKAM MbI CYXUM O CBOMCTBAX
KPHUBHIX JIMHAM 10 PACCTOAHAAM, HAa KOTOPLIe J106be UX TOYKH OTCTOSIT OT IPA-
MO, B3sITOH B KadecTBe OCH, TaK W o IPITPole IIOBerHOCTeﬁ TPUHATO CYIHTH
MO PACCTOAHUAM KasKIoli I3 HX TOUEK OT IPON3BOIBHO B3ATOMN MIOCKON TOBEPX-
nocru. Tarkum o0pasoM, Korga npejpiosieHa KakKaa-HFuOyAb IOBEPXHOCTD,
CBOIICTBA KOTOPOIl HAJJIEKIT OIPeJeIUTh, CIeLyeT B3STh MPOM3BOIBHO KAKYIO-

1) Linea recta est, cuius lerna quaeque puncta in directum sunt posita,
20 71. Binep, . 1I
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Fubyb TIOCKYI0 IOBEPXHOCTH ¥ NPEACTABATL cefe, ITO Ha IHOCIEXHION OLy-
meHbl LePUeHUKYIAPS N3 BCEX TOYeK paccMaTPUBaeMol moBepxHocTH. Iloc-
Je 9TOr0, eCHN MOYKHO ONPENETHTh LJIUHY Kas[oTo 13 HePHeHAUKYIAPOB ¢ HO-
MOIBI0 ypapHEeHUs, OyleM cuuTaTh, 4TO MPUPOAA NMOBEPXHOCTH BHPAsKaeTCH
aTuM ypasHenueMm. Bezb ¢ momompio aroro ypasHenusa moskno Gymer, maoGopor,
yKazaTh BCe TOUKH IOBEPXHOCTH I, CIEZOBATENBHO, STUM IyTeM OIpeNelnTcs

caMasda IIOBEePXHOCTD.

4. Tlycrp (puc. 119) nmmockocTh HoCKH mpepcraBiseT cofoo0 Ty MIOCKYIO
HOBEePXHOCTDL, K KOTOPOI MBI GyeM OTHOCHTH BCe TOUKM BCAKON paccMaTpHBae-
.y  Moll mopepxrocrm. Ilycte M — raras-mn-
3 Gynb To9Ka 970l TOBEPXHOCTH, PACHOJI0KeH-
Hasf BHe IIOCKOCTI JOCKY, M IyCTb M3 BTOMH
5 7 TOYKM ONyCKalT nepmeHAnkyaap MQ, scrpe-
7 7 YAWOMAN MWIOCKOCTh HOCKA B Toure (. Jla-
~ ee, OJA TOTO Ur0OB OIPENeNNuTh ¢ MOMOMBIO
4 p p IHCEN NOJO/KeHHe TOYKH Q, BO3BMEM B IJIO-
CKOCTH JOCKM KaKylo-HuOyubs upamyio AR
Puc. 119. B KavecTse OCH, Ha KOTOPYI0 u3 Touxiu Q
onyckaeM nepnedgukyasp QP. Hawower,
Ha ocu AB Bo3bMeM Kakylo-unGynp Toury A B KavecTBe Hadara abcrmec.
TMocae Toro Kak Bce 9TO cAedamo, MoJjoyKeHe Todkil M Oyjer usBecTHO,
ecium OypeM 3HATL [IMHE yKasaHHEIX TpeX aunnid AP, PQ u QM. Taxum
06pasoM, ¢ IMOMOMBI TPEX BIAMMHO LIepHeHHKYIAPILX KOOPAHWHAT HOJOiRe-
HEe BCAKOM TouKM M TOBEPXHOCTH oupejiessaercss aHATOIWIHO TOMY, Kak
O0LIYHO IIPEJCTABIAIOT MOJ0;KeHHe BceX TOUEK KPUBLIX, PACIONOReHHLIY Ha
ILIOCKOCTH, € ITOMOIIBIO [(BYX B3aUMHO NMCPIEHIUKYIAPHHX KOOPAMHAT.

5. Urak, mOCKOJABRY nMeeM Tpu Koopputarol AP, PQ n QM, —uoaoxum
AP=z, PQ=yuQM =z, — ¢ BX TOMOIIBIO Mbl OIIPE/[elUM IPUPOJY PaccMaTpu-
BaeMoil TIOBePXHOCTH, ©CJIH, B3AB IPOUSBONBHO IBe U3 3THX KOOPAMHAT T I y,
MBI GyjeM 3HaTb, KAKOBOIl OKaMkerca TPeThd KOOPHMHATA z; HeHCTBHTEJNLHO,
TakAM 06pazoM MBL Oy/eM B COCTOSHAN ONPe/le/IHTh Bee TOYKA M MOBEPXHOCTH.
CrenoBaTenbHO, IPAPOIA KarKaoil HOBEPXHOCTH BHPAKAETCA ¢ TOMOINLIO yPaB-
HeHHs, KOTOpoe oIpejesieT KOOPIMHATY Z 4Uepes jBe JXPyrue KOOPANHATH x
u y u nocroanusle. Crano GBITH, IJIA BCAKON 3a/laHHOI MOBEePXHOCTH TePeMeH-
Hoe z 6yaeT paBHO HEKOTOPOH (YHKIMI XBYX IepeMeHHHX x u y. W HaoGopor,
ecllii z PaBHO KaKoW-HHOYAb QYHKIWH OT Z M Y, TO JaHHOe ypaBHeHWe ITpef-
CTABUT HEKOTOPYIO IIOBEPXHOCTL, UPHMPONA KOTOPoi MokeT OHITH BEIABIEHA
u3 »TOro ypaphenusa. JlelicTBUTeNbHO, €cAU BMeCTO z M y IOACTABHTL BCe
RHAYCHVA, KAKHE OHIO MOTYT IPHHATH, KaK MOJA0KUTEAbHbIE, TAK I OTPHALNATEN b-
HbIe, TO MHE[ IIOJyYHAM Bee TOYKU ) BHODAHHOII INIOCKOCTH. 3aTeM IO ypaBHe-
HWI0, BHIPAKAIOMEMy 2z 9epes £ ¥ Yy, Besjle yCTAHABIIBaeTCHd AANHA DepIeHIU-
ryl1sapa QM =z jo ero mepecedeHusA ¢ 3afapHoOIl MoBepXHocThI0. Ecau 3nawe-
HHe Z OKayKeTcs IOJOKNTETBHLIM, TOUKA NoBepXHOCTH M Oyner pacmoNoskeHa
BHIIe ITockocTH AP(Q, a ecId OHO OKKETCA OTPHIATENBHHM, TO TOUKa M
Oyner pacmoio;KeHa HIKe 9Tl IIOCKOCTI; ecill jKe 0HO Hedesaer, To Toura M
morrajaeT Ha Ty CaMylo IJIOCKOCTh. A KOIJIa Z OKaykeTCA MHUMBIM, TOTHA TOYKe
Q me 6ymeT cOOTBETCTBOBATH Kakaa OLI To Hi Oblsio Touka M Ha IOBePXHOCTH.
A ecnu cayuutesd, uro z 6ymeT MMeTh HECKONBKO AeHCTBHTENLHHX BHAYEHMII,
TO B DTOM cllydae IpAMas, MPOBefeHHAs HePICHANKYAAPHO K IAOCKOCTH depes
109Ky ), TlepeceveT MOBCPXHOCTh B HECKOJBKNX TodUKax M.
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6. TaxuMm oOpaszoM, YTO KacaercA HTPUPOABl Pa3JINYHEIX HOBEPXHOCTEH,
TO 3jlech cpa3y HalpaMuBaeTcsA pasfeideHne HX Ha HellpepPHIBHbIE, I HPABUIE-
Hhle, U Ha HpepLIBHbIE, YN HeOpapilAbHEIE. A HMeHHO, HeNPEPHIBHON GyueT
TAKas MOBEPXHOCTh, ¥ KOTOPOIl Bce TOUKH BLIPAKAIOTCHA € JIOMOINbLIO OIHOTO
K TOTrO K¢ yPaBHeHUA MEKAY Z 1 Z B I/, TO €CTh I/le Z ABJIAETCA OTHON M Toil ke
¢yHxIuEeil z W y mis BceX TOUYeK HOBEPXHOCTH. A HeOpaBWIbHOH sSBiIseTCA
TaKasg NOBEPXHOCTH, ¥ KOTOPOIT OTeNbHBIe YaCTH BEIPAKAOTCA ¢ IIOMOIIBIO pas-
JMuHBIX QyHKIMH, Kak, HAOPUMeD, KOTXAa IPe[JiofieHa MOBepPXHOCTh, KOTOPas
B OJHOM MecTe ABJAeTcsa chepudeckoil, a B [APYroM KOHMIECKOH HIM I{MIIWH-
FpUIecKoil mwi mwiockoit. Ho 3geck MH coBepmIeHHO HCKI0YAeM HEIPABIILALIE
nosepxmocT u OyjpeM pacCMarpmBaTh JMNDIb IPAaBHAbHBE, IPAPOa KOTOPHX
BHPaSKACTCA JIMINb KAKMM-HEOY)Y(H OJHIM HeH3MeHHBIM ypDaBHEHUCM. A mocie
HCCICMOBAHUA STUX NOBEpPXHOCTEeHM Jerxo Oymer paccMaTpuUBaTh M HENPABAIb-
HHE, TaK KaK TOcCJegHUe CcOCTOAT N3 YacTell PasHmIANX IPABUIBHBIX
MOBEPXHOCTEI.

7. Ilpapunpeble NMOBEPXHOCTH NEIAT IpPeKAe Bcero Ha anrefpaudeckune
HOBePXHOCTH U TPaHCIeHgeHTHe. AnrefpandecKoil HassBalOT TaKY TOBePX-
HOCTH, IPAPOAA KOTODPOI BEpaykaeTcss ¢ TOMOIIbIo aldrebpamgeckoro ypasnue-
HIA MeasHy KOOPAHHATAMH z, y M z JUIN KOTHA Z PaBHO alrebpamaecKoii QyHK-
mu z 1 y. CaegoBateIbHO, B IPOTHBHOM cJydae, ecll Z He ABIAeTcA alredpa-
nyecKoll QyHKIIeH £ ¥ ¥, TO ecTh B cOCTAB yPaBHEHUA MEKAY L, Y B Z BXOIAT
TPaHCHeHJ{eHTHEE KOJIHYecTBA, HALPUMep, 3aBHCANINE 0T JOrapudMOB H OT
KPYTOBBIX YT, TO B 9TOM cjlyuae IIOBEPXHOCTh, IPAPOJa KOTOPOH BHIPaKaeTCA
moxo0HOTO Ppoma ypasHeHmeM, Oymer rtpancienpentroil. IlomobGnoit Gyger
NOBEpPXHOCTh, KOTHA z=gzly nru z=y* mwinm z=y sinz. Hak Ierxo momars,
cHavajia cjegyeT paccMorperb alredpamdecKkre IOBEPXHOCTH MW YiKe TocHe
HTOrO MEPeHTH K TPaHCHeHeHTHBIM.

8. Jlaiee, mas Toro dUro0nl oWpefesnTh OPUPOLY HOBEPXHOCTH, CIEXYET
Ipeskjeé BCero MPHHATH BO BHUMAaHMWe, KaKOTo poua QGyHrnueii x u y Gyuer z
€ TOYKH 3PeHNS KOJWdecTBa 3HAUeHWH, KOTOpEe oHa npupuMaer. Taxum obpa-
30M, IIpPeKne BCer0 MEI BCTPEUaeM TAKNeE IIOBEPXHOCTH, MJIS KOTOPHIX Z PaBHO
KaKo#-HuOYy b ONHOSHAUHONH QYHKIMN BeAMYUH z u Y. lycrs P Gymer Takoro
pofa OHO3HAYHON WM panvoHalbHOH QyBKimeidl Beamyun z u y. Torpa, ecan
GyyeM mMeTh z= P, T0o KasK(0 ToUuKe nA0cKocTA Q GymeT COOTBeTCTBOBATE TOJb-
K0 0AHA TOYKA IOBEPXHOCTH, HAH Ke Niobasg mpsaMmas, mepHeHguKyIsapHas
K mrockoctn A PQ, mepecedeT MoBepXHOCTh B OFHON JWIDL ToYKe. B 3TOM cIry-
qae HUKAKoe 3HaYeHMe OpaMolt QM He MoKeT cTaTh MHHMBIM W Bce IOHOOHOIO
pofa HpAMLle JanxyT AeldcTBATelbHBIe TOUKNM HoBepxuocTH. OfHAKO 9TO pasii-
ae QyHKIMA He BHIBLBAET CYMIECTBEHHOIO PAa3IMYUA Me:kOy IIOBEPXHOCTAMH,
TAK KaK OHO 3aBUCHT OT NOJNOKEHHA miocKocTn A PQ, roTopoe, KaK 1 MOJI0Ke-
HHEe OCU, IPOM3BOJBHO, TAK UTO eCAN Ty Ke CaMyl0 IOBePXHOCTbL OTHECTH
K IPyToii NIOCKOCTH, TO QYHKINA Z, KOTOpas OBIIA OMHO3HAUHOMN, MOKET CTATh
MHOTO3HA9HOI.

9. Ilycre P n Q — Karue-uuOyab ojnosHaunbte yHKOuM z ¥ y. Torua,
ecnn Oyper z>— Pz-+Q = 0, mpaMbie, TpoXoisAmAe HOPMAIbHO YePes 0T/ el bHEE
TOYKH TIOCKOCTH, IepeceKyT MOBEPXHOCTH JInGo B ABYX TouKax, aubo wmrme
He nepecexyT, n6bo z OymeT mMerhb jBa 3HAUeHHA, KoTopsle GymyT nubo oba
JeiicTBUTeNbHLIMY, /60 00a MHMMHMHO. AHAIOTAYHO, ecin GymeT z°— Pz
+Qz—R=0,rxe P, Q mu R 06036a9a10T HCKOTODHIE OFHOZHAYHEE yHKIUA L U}/,
TO B BTOM cXyvyae z 6yAeT TpeXsHAUHoON (QYHKIMeHd w Becakas mpsaMas QM

20%
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rnepeceveT IMOBCPXHOCTH Ju0o B TPeX TOYKAX, eClW BCe KOPHU YpPaBHEHU
ORaKYTCH JeHCTBUTeNHHBIMI, HJIM TOJLKO B 0ol TOYKe, pasyMmeercs, eciiu
IBAa KOPHA OKa)KyTCA MHUMLIMA. ApajMoruddeiM obpasoM mago Oyuer pac-
CYJKIATE M B TOM Cly%ae, Korja z oIpejlelsaercs ypapHeHHeM ¢ OONbpIMIMM YHC-
aom usMepenuit. Ckoab MHOro3HauHOH OyjieT QyHKINA Z, OUeHB JerKo opepe-
JuTh, ecld 3ajJaHHOEe yPaBHeHHe MEXKAy £ My M Z OpPHUBECTH K PamUoHANDH-

mOMY BMIY.

10. Bupouem, monofHO TOMY KaX B yPaBHEHHAX [JA KPUBLIX JUHUU IBe
KOOPHUHATH MOTYT (HITHL IepecTaBleHbl MesKIY ¢060I0, TAK M BO BCSIKOM ypaB-
HEHUH JJIA MOBEPXHOCTH TPU KOOPHUHATH Z, § U Z MOKHO IIOMEHATH MECTAMH.
JHeiicTBuTeNbHO0, TIpEsKIe Bcero, ecin B miaockocta APQ B3ATH B KaYeCTBE OCH
Apyryio npsaMyio A p, nepueHguryasapayio e A P, to0ygeMm umers Ap=yupQ =z,
M TakuM oGpasoM nepeMeHHable £ U Y oOMeHAIOTCS MectaMu. MosKHO ¢OCTABHTH
cefle mpencTaBieHie 0 BCOX OCTANBALIX NEPEeCTAHOBHAX, €CiH JOCTPOHTH Hps-
Moyroanneit napainesemunes ApQMEngPA. B mocnenmeM ciemyer mpewme
BCETO PACCMOTPETh TPU OHpelel]eHHHIX B3alMHO NePIeHIMKYJISAPHBIX IIOCKO-
ctu APQp, APqn w ApEmr; kak 651 HM OTHOCHTE K HUM IPeJIOKeHHYI0 IIOBePX-
HOCTh, KOTOPOil npuHajiesat Touka M, Oyjger noaydaTbes OMHO U TO SKe ypaB-
HEHNe MesKAY Z, Y # 2. B KaKI0il TJIOCKOCTII MMeEeTCsS fABE OCH, M3 KOTOPHIX
Kakjag OepeT cBoe Hadalo B Toure A, B pesyipraTe 4ero LOJIyTaeTcs DIECTb
Pas3NMYHLIX OTHOIICHUN MCIEAY TPeMs KOOPAUFRATaAMM.

Hoopaumaror GyayT:

ans paockoctn APQp:
mbo AP =z, PQ=y, QM =z,
mmbo Ap=y, pQ=1x, QM =z

nas wiockoctw APgrm:
mmbo AP=r, Pg=1z M=y,
ambo An=2z, ng=2z qM =y,

A TIociocTH A pEm:
aubo Ap=vy, pgi=12 LM =z,
mibo An =z nf=y, EM=uz.

A ecam uz ¢ukcmposamEOim ToukM A mpoBecTn K ToYKe M IOBEPXHOCTH
npamyto AM, 10 oHa 6yner = | )

11. Taxum 0GpasoM, OHO W TO sKe YpaBHeHHe MexIy KOODIAHATAMME I, J
M z JacT BO3MOMKHOCTH OBHAKOMHTBCA € HOBEPXHOCTHIO B TPeX ILIOCKOCTAX,
KOTOpHie MePUeHUKYIAPHE APYT K APYI'Y H B3alNMHO IepeceKaioTcAd B TOUKe
A. JeficTeuTenpno, Tofo0HO TOMY KaK IepeMeHHOe Z faeT PacCTOARNe KasKkaoi
TouKku M MOBepXHOCTH OT WIOcKocTH AP(Q, Tak U mepeMenHOE J flaeT PACCTOS-
HUe TOM ke Touku M or miaockoctn AP g, a nepeMeHHOEe T JAeT ee PacCTOSHUC
orT mirockoctu ApE. A ecam MBI 3HaeM, HA KaKHX DacCTOAHUAX OT KayKAOH N3
3THX IIOCKOCTeH HAaxoxurea Touka M, To sicHO, 9TO MBI TOT/[a 3HAEM ee UCTMH-
Hoe moxoskeHme. Takum o0pasoM, ciegyeT INpes;kie Bcero OTMETATh Te TPH
IJIOCKOCTH, K KOTODHM OTHOCAT KaKyO-HHOYHb NOBepXHOCTH ¢ IIOMOIIBIO
VPaBHEHNA MY TpeMsA MePeMeHHHMY £, ¥ u z. Ecin ojHa 13 HUX, HATIPAMep
APQ, Gyner TopU3OHTANBHOI, TO ABe ApyrHe OYAYT BePTUHAILHLIME, a4 NMEH-
HO: oHA M3 HUX Oymer HalpaBieHa BePTHKAJIbHO 1o mpaMoll AP, a gpyraa —

" o mpaMoit Ap.
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12. YcramoBus, TakuM ofpaszom, Te TPH B3aMMHO IepPHeHIAUKYJIAPHbIE
ILTOCKOCTY, K RKOTOPHEM OTHOCAT PACCMATPHBAEMYIO TIOBEPXHOCTH, CIENyeT H3
Beex ee ToUeK M omycTnTh Ha yoMARyThe nuockoctn APQ, AP qu An§ nepmes-
anKyassput QM, Mqu ME, xoroprie 6yayTr MQ=z, M q=yn ME=x. Ecau satem
MOMOJHUTE X0 Iapajijieleniiena, TO MBI MONYydMM TPH IDAMEE, PaBHBE yKa-
BaHHBIM, KOTOPEIE OYAyT NCXOMUTH 13 oNpefieleHnoli Touki A, a nMenno AP =z,
Ap=y u An=z; 3Has 9TH NpPsMble, MOKHO Gy/er oIpeneuTh MoJosKeHne T09-
kn M. Ilpu 5T0M sicHO, YTO eciin YKa3aHHLIe MepeMeHHHE Z, §y M Z CYHTAIOTCA
MOMOKUTEABHBIMY, KOTHA OHM HAaNpaBJIEHB TaK, KaK YKasaHO Ha pPUCYHKe,
TO MX clexyer CYATATH OTPUIMATeIbHLIMU, ecilM OHH oGpaileHHl B HPOTHBO-

I0JIOI{HbIE CTOPOHLL.

13. Ecnn B ypaBHeHNYN MeKIY TPeMs HepeMEeHHHMU Z, i 1 2 TO IepeMeHHoe,
KOTOpOe MepHeHgUKyJIsApHO K maockocTt A PQ, 1. e. z, uMeeT TOBCIOLY FeTHOE
H3MepeHnne, To OHO GYZCT UMEeTh MO [BA PABHHIX 3HAYEHUA, OJHO TONOMUTENb-
HOe 11 ipyroe oTpumaTedproe. Crano ObTh, 9TA TOBEPXHOCTH HOCTPOGHA TAKHM
oGpasoM, uTo 00e yacTyu ee, PacmoJOyKeHHLIE 10 06e CTOPOHHI .OT IUNIOCKOCTH
APQ, 6ynyr uogo0HL ApYT APYFY N PaBHEL MexAy coboil 1, 3HaYuT, TENO, KOTO-
poe OrpaHWUMBaeTCA BTOIl MOBEPXHOCTBIO, HPHU paspese ero INIOcKocThio APQ
pasjenuTca Ha e mogobabie M paBHble Yactu. Taxnm o6pasom, nogobHo ToMy
KaK Y IJIOCKAX QHIy]p Ta IpAMas TAHAA, KoTopas felnt UIypy Ha iBe moxob-
HBEIC PABHLIC M YACTH, HASLIBAETCS THAMETPOM, TAK y TBEPABIX TeJ Ty INIOCKOCTH,
KOTOpas JeJMT Telo Ha [BC PaBHLIE 1 TOMO0OHEIE YacTH, MBI HABHIBAEM Juament-
paasroti. IloaToMy ecau nmepemeHHoe z MMeeT B ypaBHEHMN HOBCIOXY YeTHHE
H3MepeHus, 10 WIockoctb APQ aABnsiercA quaMeTpaldbHOI.

14, Touno Tak ke TOHATHO, WTO €CAM B YPABHEHHH [JiA TOBEPXHOCTH
IIepeMEHHOe I/, KOTOPOe HalpaBleH0 IEPUNEHAURYIApPHO K Imockoctu APgq,
UMeeT MOBCIORY YeTHbIe M3MePeHUs, To MIockocTs AP q Gymer puaMeTpalbHOM.
Ecaw sxe mepeMenHoe z MMeeT TOBCIOJY YeTHbe HaMePeHHs, TO B DTOM Clydae
IOI0CKOCTD A pE ABAACTCA TUAMETDANb- ,
woii. Tawum obpasom, u3 sagaHHOTO 4 4 X
ypapHeHuA [is M1060il MOBEPXHOCTH
MEKNY TpeMsi MepeMeHHbIMA &, Y ¥ Z 0’ o/ 0
cpasy MOKHO BUAeTH, ABIgETCA JIH
KakadA-umOyap us Iwrockocreii APQ, 71 P e
AP q, ApE nuaMerpalbHON MIK A€ Her. s v Iz
Ho mosker cayumrbes, uro mne mam & 1
JajKe BCE TPHM ILUTOCKOCTH OKasRyTCH ot A
AuamerpadbHLIMA. Tak, Hawmpummep,
IJIST IMapa, HeHTP KOTOPOTOo HAXOOUTCH [’ / XY
B A, — B CHILy TOTO, YTO Pajyc ero 7o K v
AM=YV 2>{y*+z22=aqa, Gynem uMeTh Y4
z?4y®+z2=a? oTKyma ciemyer, 49To iy 7 92
Kajkjas M3 YKa3aHHHX IMI0CKOCTelt "
HeJHT Iap Ha JBe HOAOGHBIE M paB-
HEle JacTH. bed % % 6

15. Hna toro wro6ur ysmats dop- Pac. 120,
my mosepxroctu (puc. 120), xoropas
CONCPIKUTCA B 3aUaMHOM yDPaBHeNMH, CICAyeT LIPe:KAe Bcero OOPATHTD BHH-
MaHHG HA TPH B3AMMHO HEPIEIIMKYJIAPHEE ILIOCKOCTH, KOTOPHIE 1Na PHCYHEE
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tperes 111 yerpepras IV
PqR pOR
MENly 1OOPANHATAMEA Ag= —y AQ= 1y
| AR = +z AR= |-z
usgraa VvV mecrasg VI
qu pQr

AP = |z Ap=__x

Ag=—y| AQ=+y
Ar= —z Ar= —z

MEXIY KoopauHaTaMu

cegbMaa VII | Bocemasm VIII

pqR pqr
Ap = — X Ap = — 1
MeKAYy KoOpAuHaTaMU Aq = —y Aq = —y
AR = 4z Ar= —z j

17. Viasauupie obnactu B Goapimedl maM MeHbIIEH CTelmeHd OTINYaloTCsd
apyr or Apyra. llpeskze Bcero, KoieuHo, CymecTBYIOT TAKHE [APEL obnacreit,
Yy KOTOPHX JBe KOODAMHATHL ABIAOTCA ofmuME W ofHA KOOPAMHATA
orsmupad., Taxum ofpasos, 5TH ob6JacTH CONPHKACATICA IO ILIOCKOCTH,
O MH #X HasoBeM coecdunennwtmu. Ilamee, worma e ofmacTu HMEOT JiBe
pasauiHbIe KOOPJMNHATEL 1 Oy 0o0my1o, TO OHE CONPHHKACAIOTCA TOJBKO
MO0 TPAMOI JWIMHA, W MLl Has0BeM HX pasvedunernpmMu. B-TpeThux, Rorpa
BCE KOOPIHHATH OTINYAIOTCA CBOUMH B3HAKAMH, OOJACTH COIIPHKACATOTCS
ApPyr ¢ APyroM JIHOmb B TOYKE A, 1 MBI HABOBEM HX NPOIMUGOAEHCAUUMU.
A Kagume 06JacTH II0 OTHOMEHHUI0 K KAKAM ABJSITCSA COCHUHCHHEIMM, Pasbequ-
HEeHHBIMH HJH IIPOTHBOJIEKALIIME, — BTO TIOKaykeT HU:KecJefylomas Tabiumna.

.

O6nactb CoenuigeHHbIEe PasnenuuenHne E@ﬁﬁﬁﬁ’;
PQR" PQr PqR pOR Pqr pQr pqR pgr
1 11 11T v Vv VI VII VIII
PQr PQR Pqr pQr PqR pPQR par pgR
11 I Y% VI II1 v VIII VII
PgR Pgr PQR pqR PQr pqr POR por
111 A\ I VII I VIII v VI
I
POR pQr pgR PQR pgr PQr PgR Pgr
v VI VII 1 VIII . 11 111 v
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Mpogonkenaue Tadbumin

OfsacTh CoepuuentHue Pasneansennsle ;g;g;ﬁ(,;
Pqr PgR PQr par PQR PgR pQr PQR
Y% 1 I VIII I VII VI v
pQr POR par PQr PIR POR Pqr PqR
VI v VIII 11 VII I v 111
pgR pqr pOR PgR pQr Pgr POR PQr
VII VIII 1V 111 VI A% I 11
pqr PgR pQr Pgr PQR PqR PQr PQR

VIII viI VI A" v 111 II 1

18. Taxum oGpazom, ACHO, 9TO 0 OTHOMEHIIIO K Kakgoit oGracty cymect-
BYeT TPU COeINHEHHBIX, CTONBKO e Pazbe{NHEHHEIX H OFHA IPOTHBOJICIRATILAS
w3 IPHBEeNEHHON BHIUE TAOAUILI MOKIIO cPAa3y yBHIeTh, B KaKOM OTHOINEHNHU
HAXOZUTCS KaKafA-mnGo obracts K M0G0l apyroii. 3acayKuBaeT NPy 9TOM BHA-
MaHHs TOPAAOK, B KAKOM B 3Tol Tabnuie uayT 9ucia, obo3Hagaomue o6Iacri.
s Toro 9roel cielaTh 3TOT MOPSAMOK GoJiee HArNANHEM, A Te jKe caMbie UuC-
Ia B TOM ;Ke MOPAJKE MOMeCTHN B CleJyiomeM Kpajgpare:

BecbMa meTpymmHO ycMOTperh NPHpOLy M CBOficTBA OpUBEeleHHON BLImE
Tabauuk; TpuMeHeHne jKe ee OyieT Gollee NMOJHO BHIACHEHO B JajlbHelimem
usjaowenun [83].
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19. Pappme Mul yate OTMETHIH, 9TO €CHM IIEPEMCHHOE Z MMeeT BCIONY
B YpaBHEHUN 9YeTHbIC MBMEPEeHMA, TO IOBePXHOCTh B DTOM CIydYae COCTOHT W3
ABYX DOROOHBIX H PAaBHBIX UacTelf, a MIMEHHO 4acTh ee, PACHONOKEHHAS B Iep-
Boil ofyiacTu, paBHA 9acTH, PACHOJIOREHHOE BO BTOPOil, M TOYHO TaK jKe cylme-
CTBYET PaBeHCTBO Me:kAy o0macTAMEH TpeTheil W maTOd, MEKJAy dYeTBeproit
I IMecToH M, HAaKOHeIl, Me:Kay CeibMOH M BOCBMOI, KaK 9TO BUIHO IO [BYM
pAZaM B KBafipare, HauunHaomuMcs ¢ 1 u 2. Ecan ike nepeMeHHOe KOIMYECTBO ¥
uMeeT MOBCIONY B YPaBHEHUU deTHble HBMEPEHUsI, TO B 9TOM CIydae COBHANAIOT
APYT ¢ gpyroM obmacT mepBas M TPeTbs, BroPAs M IIATAA, YeTBEPTAT U Celb-
Mas, a TaK;ie miecTas B BochMas. A eCIM Z IIMeeT BO BCeX WeHAaX ypPABHEHNA
YeTHBIE U3MepeHus1, TO Hepsas 0614acTh COBHAAET ¢ YeTBEPTOil, BTOpasa ¢ mec-
TOM, TPeTLA ¢ ce/ibMoil ¥ mATan ¢ BockMoii. Taxkum oGpazom,

eci B YyPAaBHEHHH HIOBCIONY WMeeT UeTHBIE M3MEPEHHUs IePeMeHHOe

z, Y z,
TO COBHANAIOT TO COBHAJAIOT TO COBIAFAIOT
obactu obmacTu obaacTn
1,2,3,4,5,6,7,8(1,2,3,4,56,7,81,2,3,4,5/6,17,8
2,1,5 6,3 4,8 7| 3,5 1,7,2,8 46 | 46,7,1,8,2, 3,5

20. Jlnsa Toro 4rofsr YacTM HOBePXHOCTH, PACHON0MeHHEe B Pa3beHEeH-
HEIX o0nacTaX HepBoil M HaToll, 6HLIM MeskAy co6010 pPaBHEH, ypaBHeHHe (0J-
JKHO OBITH COCTABIEHO TAX, YTOGH OHO OCTABANOCH HEW3MeHHBIM, X0TA 6K 06a
NepPeMeHHBX ¥ M z OBLIN B3ATH OTPUIATEAbHEIMU. TakuM ofpasom, 310 Oyjmer
NMeTb MECTO B TOM cllydae, ecll KaK Y, TaK U z o0pasyloT B KayKZOM WIeHe-
ypaBHennss anbo derHhle usMepeHus, Ju0O TaM, rme oHM BXOIAT COBMECTHO,
HeveTHble. A eciu IlepBas 0671acTh cOBIANAET ¢ NATOII, TO BTOpad 00IacTh COB-
oajieT ¢ TpeThel, YeTBepTas ¢ BOCBMOH M mecras ¢ cepbMoii. PamaniM o6pa-
30M, eCJI B ypaBHEHMH IIOBepXHOCTM o0a [epeMeHHHX z U z 00pazyoT II0-
BCIoxy 1160 YeTHOe YnciIo H3MepenHuil, 1nGo HedeTHOE, TO B HTOM CIydae IepBas
06i1acTb COBHAgeT ¢ INECTOH, BTOPAs COBHAJET C YETBEPTOH, TPEThA C BOCH-
Mo m mATag ¢ cegbmoii. Taxkum oGpaszom,

Ecau 6 ypasnenuu nosepzrocmu axcdwil waen daem nosciody moavko uem-
Hble UAU MOAbLKO HEUEMHBe USMEPEHUL DA nepemerHblT

Yy a2z, z u z, T ny,
TO COBHAJAIOT 00JacTH | TO COBHAAAIOT OONACTH | TO COBHAZAIOT 06JACTH
1,2,3, 495 6,7,8 | 1,23, 4,5,6,7,8 1,2, 3,4 5,6, 17,8
5 3,2,8,1,7,6,4 {6,482, 7, 1,5 3 |78, 4 3,6,5,1, 2
Ho ecau ece mpu nepemenHulr T, y u z, paccMampusaembie cOBMECINHO,

06 pasytom nosciody aubo wemmble, Aubo Heuemmvle UIMEPENUR, MO 6 IMOM
cayuae cosnadawom npomusosencawyue obaacmu

[@2]

3 21 3’ 47 2
7

1 5 ’ 98:
8, 17, 6, 9, 4, 1

7
? 27

o

21. Ecam omaserca, WTO [Ba MM TPU M3 YKA3AaHHKX BEIIE yCJIOBKI
HMEIOT MECTO OAFOBPeMEHHO B ypaBHEHWH, TO B 9TOM cjydae JmGO deTHIpe
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opmacti, mmGo Bce BoceMb oGnacteil OymyT comep:karhs B cebe mopo0uwIe
¥ paBHBE YACTH HOBCpXHOCTH. Tamum oGpasow,

Ecau x u y, paccmampusaemvle omdeabHo, uMelom nNosciody uemHble
usmMepeHus, Mo & smom cayuac caedyowue 064ACTRIL, 83AMBIC NO YeMbLPE,
cognadarom Opye ¢ Opyeom:

1, 2, 3, 4, 5, 6, 7, 8,
3,95, 1,7, 2, 8, 4, 6,
4, 6,7 1,8, 2, 3, 5,

L]

7, 8, 4, 3, 6, 5, 1, 2.

Ecanw u z u z, paccmampusaemble omoesbno, umeom nogcody wemmupie
usMEpeHUL, Mo 6 IMoM cayuae caedylowue 0064aCMU, 633Mble RO HUCMBLPE,
cosnadaiom Opyz ¢ Opyeom:

y

y

6, 8,
2, 1, 5, 6, 3, 4, 7,
2, 0,
1, 3.

[SARENCU RN SIS |

!

Ecim mnepemenuble y K 2z, paccMaTPHBaeMbIC OTAEIBHO, MMEIOT UeTHEIE
U3MEPCHHsI, TO B 9TOM cJjydae cJjeayomue obJactd, B3ATHE 1O ICTHIPE,
COBIMAIAIOT JAPYT € APYLOM:

3, 4, D
6, 3
7, 2
8, 1
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22. Ecix onmo m3 MEePCMEHHEIX WMEET IIOBCIOZly 4YeTHHIC W3MEDCHIA,
a ocTaJILHEIC [Ba, D3ATHE COBMECTHO, 00pasyoT BClofy Jmbo deTHHE,
6o HeueTHHE W3MCDEHHA, TO B HTOM CJyYae TAKe WMeeTCH 10 deThpe
coBmajialomife ApPYr ¢ APYroM o0macTs, KaK 9TO BUJHO W3 HIKECJIe-
AYIOUIETO.

Ecau z umeem noecwody uemnvle usmepenus, a x u y obpasyom noeciody
aubo wemmble, Aubo HeuemHsle UMEPCHUR, Mo 6 amom cayuae cosnadaiom
dpye ¢ Opyeom caedyiyuc, eaamule no wemwipe, obaacmu:

1, 2,3, 4 5,6, 7, 8,
2,1, 5 6,3, 4 8, 17,
7, 8 4, 3,6, 5, 1, 2,
"8, 7, 6, 5, 4 3, 2, 1.

Ecau y umeem nosciody wemmuble UsMepenus U ecait L U 2z, paccMampu-
gaembie cogmecmuo, 00pasyiom noscody aubo wemubie, AUGO HeuemHble UBMe-
perus, mo 6 smom cayuae coenadaiom Opye ¢ Opyeom cacdywwue, 63amvie
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no 4emolpe, obaacmu;

1, 2, 3, 4, 5,6, 7,8,
3,5 1,1, 2,8, 4, 6,
6, 4, 8, 2,7, 1, 5 3,
8, 7, 6,5, 4 3, 2, 1.

1

Ecau x umeem nosciody uemnuvie usmeperus u ecau y U z, paccmampueaemule
coemecmno, o6pasyiom noeciody uau yemuue, ULl HeLemmble UsMEPERUL, Mo 6
Imom cayuae cosnadaiom dpye ¢ dpyeom caedyouue, 83amuie no yemupe, 06.4acmi.

1,2, 3, 4,5, 6,78,
4, 6,7, 1,8, 2,3, 5,
2, 3,2,8 1,7,6, 4,
8,7,6,5 4, 3, 2, 1.

> L)

’

Taknm o6pazoM, B IPUBEJEHHHX BHIIE TPEX CIyYadaX Bce TPH IePeMeHHEIX
Z, y 1 z, Gy[lyuu paccMaTpuBaeMbl COBMeCTHO, 06pa3yioT Bciogy Anbo ueTHHE,
JIn60 HEYeTHHIE M3MC[eHus.

23. Ocraerca eme paccMoTpeTh clefylolnue clydal, IPH KOTOPBIX YeThI[e
obmacT paBHH Memuy cobomo.

Ecau z uy uy u z o6pasyrom noscody aubo wemuule, sUb0 newemmuble Usme-
DeNUL, ThO 8 IMUT CAYHALL cAedyIoujue 06AacmUL, e3amule no Yemuvlpe, PAgHbL Mec-
dy coborw:

1, 2, 3, 4,5,6, 7, 8,
53,28, 1,17 6,4
7, 8 4, 3, 6, 5, 1, 2,
6, 4, 8, 2,7, 1, 5 3.

? y y ] 1 ’ 1

CregoBaTelbHO, TOJyIaTCH TO JKe MOmo0us, eIt CBePX TOTO ABA APYIUX Iiepe-
MeHIHX £ W Z 00pasyloT Bo BCeX WieHAX IJIN YeTHHe, WJIN HeYeTHHIe m3Mepe-
HHA; TaKuM 00pasoM, aTo yClIOBHE COMEKUTCA yiKe B HpeioKeHHOM, Taram
06pasoM, 9acTH IOBEPXHOCTH, PACIOIOKEHHbE B TeTHIpeX pasoCmeHHbX qpyr
oT xpyra obiacTax, GymyT Me;KmY co0oil DAaBHEI, eciu B yPaBHOHHH JI00bIe
JABa IepeMeHHBIX, paccMaTpuBaeMbie COBMECTHO, AT HoBcloxy anGo der-
mEle, nu00 meueTHbie maMepeHusa. Ho Tak Kak B JaHHOM cllydae MMeEIOTCH TPH
pasauyHbIe KOMOMHAIWHU, TO CHeAyeT OIMETHTh, 4T0 eclu fABe KOMOWHaIuu
061a[al0T pacCMaTPABAGMBIM CBOHCTBOM, TO TPEThA KoMOnHaMA Oy 1eT M TOTHO
Tak 3Ke 00Jaxarh. :

24. Eciu K TeM yCJlAOBHAM, KOTOPEHE CHeNaioT Nogo0HbME H PABHLEMYA APYT
APYTy cpasy To werhipe ofaactd, NpubaBigercA edle HOBOE, HE BXOAUBIIEe
B MX COCTaB I KOTOpOe caMo JaeT paBeHcTBo objacreil momapHO, TOrja Bee
pemurenbEo OGIACTH CTAHOBATCH DPABHEIMH MeXJy co0010 M IIOBEPXHOCTD
6ymer cocToATh M3 BOCHMM PaBHBIX APYr APyry # mopo0HBIX dacTeid. Tawum
06pasoM, ypaBHEHHE JJIs DTOTO Poja ITOBepXHocTed Gymer obiagaTh BCeMH O
CUX TOP YHOMSHYTHMHI CBOMCTBAMH B WX COBOKYNHOCTH, T. €. BCe llepeMeHHEIe
z, Y, Z, paccMaTpuBaeMble TOPO3HB, OyAYT MOBCIOAY MMeTh YeTHHIE M3MepeHNd,
a oTciofa y:ke clegyer, uro Jio0ble gBa M3 HAX, GyJAydId paccMaTpHBaeMbI
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COBMECTHO, WJIH JlaXke BCe TPH, B3aATHe BMecTe, 6yp;yT LOBCIOJXY CO3JXaBaTh
4eTHBIE Pa3sMepPHOCTH.

25. O6aamad® nm TpeNoskeHHOe YpaBHeHHe MeKLY TPeMs nepeMeH-
HEIMM OfHHM, ABYMS HJIH Ja;Ke TPeMsd H3 UNCJIA YKAZAHABX CBONHCTB, MOYKHO
Jerro pazodparTses, ecIu Jesio KacaeTcs YeTHHX PasMepHOCcTel TOro iy MHOTo
nepeMennoro. He tpynsee BEACHNTS, 06pasyior A1 NOBCIOIY Bce epeMeHHEIE,
eclii HX PaccMaTpuUBarh COBMECTHO, YeTHBIEe MJIM HedeTHhie pasMepuHoctu. Ho
OynyT s onm-o6IagaTh STUM CBOIICTBOM, ecjy WX B3AThH JHIIb IO [Ba, — 9TO
Oyner tpyxHee npoeeputs. A 9TOTO Caexyer mounomuTh B ypaBHeHnu anb0
z=nz, 1u60 y=nz, mubo r=ny, 1 TOCMOTPETH, IOJAYYALTCA JU B TOM WIH IPY-
roM cilyuae Takoe y paBHeHUE, B KOTOPOM IIepeMeHHOe Z (B IIePBHX [BYX CAy4asax)
uan y (B DOcJeHeM clydae) MMeeT IOBCIOAY derHbie usmepenus. Kcan nocuen-
Hee HMeeT MeCTO, TO OTCIOfa HeoGXOMMMo clefyer, uTo 00a IepeMeHHbX, B3f-
THIE COBMECTHO, 00pPasyloT IOBCIOAY UM YeTHbe, WJIH HedeTHHe M3MepeHus,
W clefoBaTesbHO, MOBEPXHOCTh OygeT MMeTh Mo MeHBbINeil Mepe jgBe TM000HbIe

APYyr npyry U paBHEe 4acTi.

‘Q:‘/@ﬁ\tp—
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FITABA 11

O CEYEHHAX HOBEPXHOCTEH KAKUMH-IHBO
ILIOCROCTAMHI

26. 1logobuo ToMy Kak mepecedeHUsAMH NIHHHUHA ABIAIOTCS TOUKH, TaK Hcpe-
CeueHMAMI TMOBEPXHOCTEH ABJAOTCS NHHHM, IpAMEe UK ke Kpusee. [lepe-
CeUeHHEM JIBYX INIOCKOCTeil, KAK 9TO M3BECTHO U3 dJIeMeHTApPHOIl reoMeTpin,
ABlgeTcsaA UpAMas JUHUS. A B pesyibTaTe mepecedeHIs Mapa INIOCKOCTBIO
nosyuaercsa Kpyr. MosxHo 6niio bl H3RIEYL 04eHb MHOTO IS MBYYeHILA II0-
BEPXHOCTH, €CJIH GBI MBI BHAJIM Te JHHHM, II0 KOTOPBHIM IOREDXHOCTH Iepeceraer-
¢ 3aJaHHBIMU TIOCKOCTAMH. Bexs sTUM myTeM MOKHO cpa3y BHLIABHTE (ec-
qucleHHoe MHOMECTBO TOUEK MOBEPXHOCTH, MCKAY TeM Kak NPH YKa3amHOM
BHIIE cIOcO0e OTHeNbHble BHAYEHUA OJHOI0 IIePEeMEHHOI0 Aai0T TONbKO OTHC/Ib-
HbE TOYKH HOBEPXHOCTIH.

27. A rak Kak MBI OTHOCHM ITOBePXHOCTH K TPEM B3AUMHO IIePIeH{uKyIap-
HEIM TUIOCKOCTAM, TO Npe;RIe HAJIEKAT HCCIeJ0BATEH Iepecederus MoBepXHo-
cru ¢ oTumu mwiockoctamu. Urak, ecan ssare (pue. 121, crp. 310) npesrxe Beero
nrockocts A PQ, Kotopaa ompegenserca HepemeHHEME AP =z, A=y (tax
KaK Tperbe mepeMemnoe z o6o3HayaeT paccrosHue N0GOH TOYKH IIOBEPXHOCTH
OT 3TO IIOCKOCTH), TO OYEBUMHO, YTO ECHT HOI0KNUTh 2= (), MK Halij[eM Te TOUKRH
IIOBEPXHOCTH, KOTOPHIE Je;RAT HA caMoil miockocrn APQ u, 3Ha4WT, DONyIaro-
meecs ypaBHEHWe MeKIY £ M y AACT JUHHIO, JI0 KOTOPOH HOBEPXHOCTD liepece-
Kaerca miaockoctsio A PQ. Amanornuto, ecln IOJI0RATH ¥y =, TO ypaBHeHme
MeKIy £ W Z BHIPa3uT IiepecedyeHNe IIOBEPXHOCTH MIocKocThio APR, a ecun
mornoRurs £=0, To ypaBHeHHe MEKAY Y M Z JXacT IePeceueriie MOBePXHOCTH
¢ miIocKocrsio AQR.

28. Brime MBI yike OTMETHJIM, YTO NOBEPXHOCTB IMapa, MMEIOILEro IMeHTp
B To0uKe A, pajgumyc KoToporo =a, BHpaKaeTcA ypaBHeHWeM 2ty zi=qa?.
ITUM NPUMEPOM A U BOCIOIB3YIOCH ANA HIIIOCTPAIMH YIOMAHYTEIX BHHIIe
nepeceuenuit. ltak, mycrs z=0, spaqnr, ypasuenne z2+4-y2=a? npencranager
cedeHwe wapa, IPOM3BelleHHOEe IMIocKocThio APQ, Koropoe, oueBmjiHO, HOI-
JKHO OBITH OKPY/RHOCTBIO, HMelomell mentp A4 1 paguyc =a. PaBanm oGpasom,
ecan moa0KuTh i =0, To cevenneM mapa miaockoctbio A PR Gyner okpy;KHOCTD,
copep:ramascsa B ypasgennn z2-+z2=a? ToumHo Tax sxe, ecan mono;rurs z="0,
To yparHenue y2i4z%=a? gacr Takyw Ke 10 BeJMUNHEe OKPY/KHOCTD IUTS cede-
HHS NNocKocThio AQR. BumensioxeHHOe, KOHEYHO, MOCTATOYHO XOPOIIO
H3BeCTHO, TaK KAK BCe CeUeHWs IHapa IIO0CKOCTAMM, TPOXOMANINMI Yepes ero
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HeHTp, NIPencTaBifgioT cofoo Goablmime KPyIH, TO €CTh HMeIONue TaKoi sKe
pajgmyc, Kayg M map.

29. He tpyuuee Oyner olrpeieINTh CEYGHUS MOBEPXHCCTH APYTUMHE IIIOCKO-
CTAMH, TapalleJbHHMK OZHOM M3 YKa3aHHBIX BbIIIe TIAaBHHEX ILIOCKOCTE.
Homycrim, 9ro KaKkag-AuGYNB IUTOCKOCTH Mapalliedbua miockoctd APQ u ma-
XOAUTCA OT Hee Ha PACCTOAHUM =/ clegoBaTeNbHO, BCE TOYKHM IIOBEPXHOCTH,
pPaccTOAHAe KOTOPHX OT Toi yKe TMiocKocTu APQ, BRpaKaeMoe NepeMeHHBIM
z="h, 6yayT Bce PACHONOKEHHl HA 9TOIl MapaldelbHOH IIOCKOCTH H, CTAJI0
OsiTh, 00pasywT paccMarpus@emoe cewenme, CilefoBaTeNbHO, MBI IIOJYyIHM
ypaBHEHHe JUTA 9TOTO CEUeHHs, €CAH B YPABHEHHH AJSA IIOBEPXHOCTH IOJIOALHM
z=h. [leiicrBuTensHo, Torga y Hac 0yner ypaBHeHNe MesLy ABYMA NPAMOYIOIb-
HBEIMH KOOPHWHATAMH Z M Y, KOTOpEE OyHyT BHpamaTh UPUPOLY DTOTO Cede-
HHUA., OTHM jKe OyTeM MOKHO ONpemelINrh CedeHUs], KOTOpPHEe IIPOM3BONATCH
IIOCKOCTAME, IapaniedsrsbiMu duGo APR, mibo AQR, nostomy Gerio OH
U3JIHINHE HOBTOPATE 0 OTHOINEHHIO K OCTAJBHBIM TO, YTO CHAZAHO BHIIIE.

30. Taxum oGpasoM, Korga B ypaBHeHHUM JUIA HOBEPXHOCTH MEMKNY KOOD-
OMHATAMH Z, iy U 2 Of(HY 13 HUX Z TPAHUMAIOT MOCTOSHHOH =k, TO B 0TOM clydae
o0pasyeTcda cedeHHME 3TOH TMOBEPXHOCTH IIOCKOCTBIO, MAPANIENBHONH IIOCKO-
c1n APQ m orcrosmeit or mee Ha paccrosimum h. ClegoBaTeiabHO, eclIM DTON
OyKBe h moCJegoBaTeNbHO IPAAABATh BCE BOBMOKHBIC BHAUCHVA, KAK TOJOKU-
TelbHBIE, TAK B OTPHIATENBHEIE, TO TMOIYYATCA BCE CEHeHAI MOBEPXHOCTH, 00pa-
3yeMBble TIOCKOCTAMH, NapajlelbHBIMU HIocroctu APQ, a Taxke, BBULY TO-
T0, 9TO HONOOHBIMH IIapalieJbHBIMH IIOCKOCTSMH BCS NMOBEPXHOCTH MOJKET
OLITH paccedeHa Ha OECKOHEYHOE WHCIO HapalieNbHBIX YacTed, ¢ TOMOMBIO
BCeX 9THX CeYeHHH MOKHO ONPENeNUTH BCIO HoBepxmocTh, MTak, aru cedeHHmA
BHPAKAIOTCS MHBIM yPABHEHMEM MeKIY KOOPAMHATAMY £ W Y, COgepsKamuM
B cee HEKOTOPYIO HEONPEAeIeHHYIO TIOCTOAHRYI0 /2, B CHIY Yero BCe 9TH cede-
Hus 6yxyT aubo mogo6usMu, 1o mo Kpaiireii mepe adpdunmmvn [ra. XVIIT]Y),
coflep:KalllIMMUCA B ONHOM ypapHeHun [83 bis],

31. Taxum o0pasoM, Bce cedeHHs TMOBEPXHOCTH, NApajlleibHEe IIOCKO-
ctn APQ, 6yayr mMemxgy co6oio paBHB I GyAyT OfUHAKOBHM 00pasoM mepece-
Katbea mIockoctamMu APR, AQR, B ToM ciIydae, KorTpa ypaBHEHKE MeKAy
Z W Y COCTABIEHO TAK, YTO OHO OCTAeTCA HEM3MEHHBIM, Kakoe OBl 3HadeHMe
HU OpAOuCHBAIN KoamdecTBy k. Ho mociejmee me MOmeT MMCTh MecTa, €CIH
TOABKO TepeMeHHOe Z, BMECTO, KOTOpPOTQ IOACTABAAEM h, BOBcE HE BXOIMT
B ypaBuHenue aias mopepxuHocrtu. IlosToMy B TOM ciayuae, KoTHa TpeThe mepe-
MeHHOe Z COBCeM He BXOOAT B YpaBHeHde MOBEPXHOCTH, BCe CEYeHUs, mapai-
nenbusie maockocT APQ, 6yayt Memupy coGowo paBHH W Mx mpupoga Gymer
BHIPAKATBCA CAMUM ypPaBHeHHEM MOBEPXHOCTH, TaK Kak B cocTaB erc OyAyT
BXOAUTH TOJNBKO [Ba HepeMeHHHX z W y. PasHbiM o0pasoM, KOHEYHO, eCIH
B YPaBHEHNN MOBEPXHOCTH OTCYTCTBYET MW IIEPeMEHHoe T UIH ¥, TO BCC cede-
HUA, Hapanneisnsie naockocrn AQR uawm ke nunockocru APR, GyuyT coBma-

Aath APYL © JIPYyroM.

32. CuegopaTensHo, MoHoOHOTO POFA HOBEPXHOCTEH HE TOJIBKO JeTKo cebe
NpefcTaBUTh, HO ee JEerko HOCTPONTHh M W3TOTOBUTH M3 JAHHOI'O MaTepHania.
HelicTBUTeIbHO, TPEAIONIOKIM, 9TO B YPaBHEHHW OTCYTCTBYeT IleDeMeHHoe
Z, TaK YT0 nMeercd IHING ypasuemue (puc. 122) mesuny woopmusnaramu AP =z

1y Affines; onpenenenme uryp, Koropee ditep Hasupaer adduATLIME, cM. HEKE, §42.
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1 AQ=PM=y. llonssysacek moclejHnM, oONUMeM B IIockoctH 4 PQ KpuUByIO
apruio BMD. Tlocae aroro BooGpasuMm cefe GeCKOHEUHYI0 NPAMYIH JUHHUIO,
HOTOpasg, OCTaBasch BCe BPeMA HOPMaJbHON K mIocKocTH [4epreskal, mepeme-
maerca Mo 3Toi kpusoit BM D; Torna sra UpsiMas CBOUM ABUIKEHUEM BOCIPON3-
BefeT WM OCYIMECTBAT TY HOBEPXHOCTH, KOTOPYIO IIpeficTaBifeT yKasaHHOe
ypasnenne. Orcoga scHo, gro ecim auaua BMD Gyger oXpy:KHOCTHIO, TO
BOSHUKINAA N3 Hee OBEPXHOCTH OyAeT IININH-
apom; ecaim ke maua BM D, 6yper annnticom,
TO B 9TOM CJydae TIOJIYyIUTCA HOBEPXHOCTD
erartoro muiumpmpal). Eciam sxe  JImHUSA 7
BMD wne Gyuer menpepsiprHOl nuHHel, a 6y-
HeT COCTOATH W3 HEeCKOTBKHX COeJUHEHHEIX
OpYT ¢ APYTOM IPAMHX, 06pasysa IpaAMoJn-
Helinyo Qurypy, To B 9TOM caydae IIOJNy-
quTCH NPU3MATHIECKAS ITOBEPXHOCTE. 4 5’( 7 D/

33. Tawx wmax »T0T pop moBepxHOCTEH
BKII0YAeT LHIHHAPE W BCe NPUBME, TO Prc. 199
IJIsI BCero HTOr0 poja HoBepXHoCTeH moj-
XOASOIWM sIBJIsieTcA HA3BaHHe yYUAUHODU-
yeckull WA npusmamuieckuil, a OT[HeAbHBIe BHUAB, Ccollep;Kalluecsa B 3TOM
pone, ompemelsIoTCA TOR WIocKo# ¢urypoit BMD, w3 Koropoil oHH BO3-
HUKAIOT ONUCAHHLIM Bhie o6pasom. Cama ke durypa BM D maszwiBaercsa ocrHo-
sanuem *). Taxum o6pazoM, Bo BceX cIy¥aAx, KOTHA B ypaBHeHUW AJA TOBEPX-
HOCTH OTCYTCTBYET OJHO U3 TpeX IepeMeHHHX Z, Y, Z, IOBEPXHOCTh, COMEPIKa-
mascs B 9TOM ypaBHeH:HHM, OymeT NIIHHAPUYECKOMH HIM HpPHU3MaTHIECKOI.
A ecnu GypyT 0OTCYTCTBOBATH OJHOBPEMEHHO [(BA IEPEMEHHBIX £ M I, TO B CHIY
z=TtocrogunoMy, aunug BM D nepeliger B IpAMYH, HepIeHAURYIAPHYIO K OCH
AD, n BclejcTRIIG 9TOTO HOBEPXHOCTH TPEBPATHTCA B IIIOCKOCTH, ePIeHIURY-
AapHYI0 K miockocTi APQ. '

34. llocne oumcaHHOTO 3acidy)kuBaeT HAHOOIbINEr0 BHEMAHUA TOT BHUJ
ImoBepxXHOCTEH, KOTOPHI TOAYYaeTCA U3 OFHOPOLHOTO Yy PABHEHUSS MesKIY TpeMst
IePeMeHHBIMY X, § ¥ Z, T. €. M3 YPABHEHUS, B KOTOPOM DTH TPH TePEeMeHHBE
HAIOT TOBCIOAY OXHO M TO JKE YMCI0 N3MePenuil, KaKOBLIM, HalpUMe], ABJIAETCA
ypasmenue z?=mzxz-t+z2+y2 [leiicteuTensHo, B JaHHOM caydae BCe CedeHWA,
ROTOPBIe IIONYYaloTCA ¢ IHOMOMIBbI0 ILIOCKOCTe M, MapaielbHplX OJHOI M3 Tpex
IJIaBHBIX, ABIATCA MOKOOHHMY qPYT APYrY QUrypaMu. A MMeHHO, €CIH IIpH-
NICcaTh z HeKOTOpoe MOCTOAHHOe 3HadYeHue h, To ACHO, 9YTO yPABHEHHE

h®=mha -+ 2%+ y?

B ciIydae, echH AJiA B NociefoBaTenbHO OyayT GpaTh Bee HOBHE M HOBHE 3Ha-
wenusa, Oyner comepiiats B cefe GecKOHEYHO MHOrO MONOGHHIX APYT APYTY
GUryp, mapaMeTpsl KOTOPHX PABHE WIH UPONOpIHoHANBHH /. Tak Kak, 3HaunT,
3TH CedeHHs A€ TOJBKO MOoMOOHBI APYT HPYTY, HO M YBeAMYUBAKTCA B OTHOIIE-
HUHU paccToanuil oT mrockocty APQ, To IuHNM, KOTopHe MpoBeIeM N3 TOUKU
A uwepes romoxoruunasie [ri. XVIII, § 438] tourn ormensHmx ceuenuil, Gymyr
TIPAMBIMH,

35. Urak, ecan npepiosKeHo TAKOro THIA OJHOPONHOE ypaBHEHUE MEyKIY
TpeMsA IepeMenHbIMAZ, Y U 2, HpuganguM z (puc. 123) sagannoe snadenne AR =h

1) superficiem cylindri scaleni generari.
2) basis.
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u nycts I'SsMm 6Gymer gurypoil B miocKocTu, Koropad mapaiiensna APQ
M IpoBeieHa depe3 TOIKY K, ompejcisieMoil ypaBHeHHeM Me)RIy £ M Y, Tak
gr0 Oymem uMmerb RV=z u VM =y. Urax, Korga BHYEpHYEHO 3TO CeveHUe
TSsMm, npencraBuM cefe, ITO ero mepuMeTp o0XOMHUT 0ECKOHEWHas MpsaMast
JHHASA, IPOXOosIas Bce BpeMa depes Toury A. Torga sTa mpsiMast HpH CBoeM
JABIGKEHNN OINIIeT Ty II0BePXHOCTE, KOTOPAsS CONeP!RUTCA B 3a[aHHOM ypaBHe-
anu. HKomeuno, sicmo, uro ecrum ¢urypa
TSsMm Oyner Kpyrod, HMeIONIM I[@HTD
B Toure R, TO B 9TOM CIydae HOJYIATCS Ips-
MOt KOHYC; ecnu ;ke R ne 6yer HeHTpOM, TO
HOJNyYnTCA HARIOHHKIA KoHyCc. A eclIn yKa-
sanHad Purypa Oyjer NpAMoJuHEHHOH, TO
nosydartces BeAKoro poma mmpammasl. [lo-
HTOMY IOBEPXHOCTH, COfePsKaliecss B yKa-
3aHHOM BHIIE POJe YpaBHeHHH, OynaeM
3/[eCh HA3LIBATH KOHUYECKUMU WIU RUPQ-
MUOALLHBLMU.

36. N3 n3i0:KeHHOTO SICHO, YTO €CIH
ypaBHeHNe MeKIy TpeMms IlepeMeHHBIMHU Be-
Puc. 123. NTUIHHAME Z, Y U 2z OymeT OJHODOJHEIM W,

_ cleOBATEIBHO, pacCMaTpiBaeMasi IOBepPX-

HOCTE OyJeT KOHUYECKOoH M OHpaMIiadbHOH, TO B 9TOM Clyyae He
TOJNBKO BCe ee CedeHHUs, INapajlleNbHBE OfHOH TIaBHO# mrockoern APQ,
OynyT momoOHEME ApPyr APYry Ourypamm, mapaMmerpnl KOTOPHX IIPOIOPIHO-
HAIbHB PACCTOSHHAM Ce9eHNIT 0T BepUINHL A, HO B CUITY TeX ke cO00pasieHuil
HDOHATHO, 9TO 1 BCe CeUeHIHsi, MapalielbHbe MIocKocTu A PR unn sie MaocKo-
cti AQR, 6ynyT o6afiaTh TeM ke CBOMCTBOM W, ClIefoBaTeNbHO, Oy IyT 1mo06-
HEIME Apyr Apyry OmrypaMm, COOTBETCTBYIOIIHE CTOPOHB KOTOPBIX OymyT
HAaXOAUTHCA MeKAy co000 B OTHOHMICHHUAX, IPOHOPIHOHAIBHEIX PacCCTOAHHUIO
oT A. A Hmxe Oymer HoOKa3aHO, YTO ¥ TAKOI'0 POJia Tel PENIMTEIbHO BCe Cede-
HIEST, KOTOpHIe MapaluleNbHEl PYT APYLY, TO eCTh IIapajlielLbHB KaKoii-rubo
IIOCKOCTH, IPOBeJleHHOii 9epes BepmInEY A, OyAyT TOTHO TaK ke MOTo0HEl IPYT
APYTy ¥ X HapaMerpsl GyAyT IPOIOPUHOHANBHB X PACCTOSAHHIO OT BePIUNHKL.

37. Bojee ofmuM ABIAETCA TOT POJ MOBEPXHOCTEH, K KOTOPOMY 51 celidac
nepeiiny. Iycrs Z npepcrasisger cofoto HEKOTOPYI0 yHKUMIO z I HyCTh IIPef-
JI0EHO HeKOTOPOe OJHOPOJHOe YPABHEHIe MEKAY TpeMsa IlepeMeHHbIMU I, Y
nZ.Mycrs Z=H, vorga z=h, 1 TaKk KaK B 3TOM CJIy4Yae MOIydaeTcsa OHOPOHOe
ypasreHme Mexxy z, y u H, To Bce ceweHus, mapamrenbusie mrockoctn 4 PQ,
6ynyT MOXOoGHHIME ApYT APYry (Erypamu, HO mapameTpel X OyayT mpomop-
NUOHATBHLL He pacctosiuaM h, a ux ¢ymxmmam H. Orcioma cuemyer, 4TO
JNHUAHA, TIPOBe/[eHHEe Yepes NOMOIOrMIHLe TOYKA dTHX cedeHuii, He OyayT nps-
MEME JOHWSIME, 8 OyayT KpUBHIME, 3aBHCAININMH OT Xapakrepa (yHxuwmm Z.
Ho, KomewHO, OTCIOfa HE CJef[yeT, UTO CedeHUsi, IapajaelbHEe Karoit-nn6o

APYroi IOCKOCTH, IOR0OHEI Apyr APYTrY.

38. B nocaegrem pose comepsratcsa oba mpextmectsyomnx. [leiicTBuresns-
HO, eCIIH OyQeT Z =z win Z =02, T0 BBEAY OFHOPOFHOCTH YPABHEHUA MOEAY Z, Y
N z moJiydaTcs KoHmYecKme moBepxHocTd. To ke camoe GygeT MMeTh MecTo,

ecau Z=o0-fz, ¢ Tem IHmb OTIAMYNEM, 9TO BepIIHHA KOHyCa He IPHjeTCH Ha
’ b—1z
Toury A; a MMeHHo, ecan Gymer Z—=—; , BepmuHa KoHyCa 6ymer HAX OJNTHCSI
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oT Touku A Ha paccrosiaum b. A eclM IOA0KUTH paibile b= co, TO KOHH-
geckas opma nepeiineT B muIuMHapWdecKylo, m Torga Oymer Z=1. Otciona
clleflyeT, 9TO ypaBHeHHe JIs HIINH{pUIecKNX IIOBEPXHOCTEH 110 CBOe IIpHpoe
TaKOBO, YTO B HeM [epeMeHHLIe £ U y BMeCTe C IIOCTOSTHHOI eJIMHALma TOBCIOTY
DaloT ONHO W TO ;Ke 4mcjo maMepennil. Ho kakoBo 6b HY 0BUIO ypaBHEeHHE
MeKIY £ M I, eCIIH B €T0 cOCTaB He BXOANUT TPeThe ePEeMEeHHOe Z, MOYKHO Beerma
ero cAeJaTh OJHODOMHBEIM, BBOAA [MHOMKHATENE] eIUHHALY; OTCIONA, KAK MBI 9TO
yrke MOKasaau BhbIlIe, ClIeflyeT, YT0 BCAKOe YPABHEHNE, B KOTOPOM HET OJHOIO
HepeMeHHOT0, BHPAKAST HATHHAPUIECKYIO IOBEPXHOCTb.

39. Cpexm Tex Texm, y KOTODHIX BCe CeYeHUS, MapalilelbHbe OTHON IaB-
HoM mnockoctm AP(Q, ABimiores momoGHBEIMEH urypamu, 3acAYKHBAIOT 0CO-
6oro BHUMaHUA T€, Y KOTOPHX 3TH CeYeHNs LIPEACTABIAIOT Co60i KPyru, meHT-
Pbl KOTOPEIX PacHoJIosKeHH Ha ofHOH U Tolf ske mpamoit AR, nepneHguKyasap-
Holi k mrockoctn 4 PQ. Iogobroro posa Tema mory4aoTcsa B pesyibTaTe Bpa-
meHnA W IOTOMY HA3LIBAIOTCH medaml epawenus. Taxum oGpasom, o6mum
ypaBHeHHeM JJIA 2T0ro pofa ted Oymer Z%=x2+4y2?. JlelictBuTeNbHO, KaKoe OH
3HAWeHHe HH OHTO TIPUEAHO 2, TaK, 4100 moxyumioch Z=H, nia cedeHmus,
napasirensHoro mrockocta A PQ, 6ymeM mmers ypasnerne H2=2x%-+y2, KoTto-
poe ABJIsAeTCA yPaBHeHHWEeM Kpyra, NMelomero papuyc=H ¥ uewTp Ha IpaMoil
auanu AR. Ecam 6yger Z2=z%, To moayuwur-

s Vi
¢ mpaAMolt Koryc; ecau Oynmer Z2=a?, To mo- 4

—
Iy4guTcs OWIMHADP, a ecom Oyner Z*=a?—2Z2, P M
TO HONyINTCA Mmap. TaKoBH TIJIanHbIE BHEH f
TEJ BpAIleHUsI.
a
40. PaccMoTpHM Temeph TAKOTO Poja Telia
(puc. 124), y xortoperx Bce cedemma PTV, y y 8

HepICHAUKYIAPHLIEe K ocu AP, CyTh Tpeyrois-
HUKHW, BeDHMIWHL KoTopelXx 1 Jeskat Ha mpsi- Puc. 124.
Mot munuw DT, napamrensroii ocn AP. Ilyers
AVDE npepncrasasier co0oio OCHOBaHMeE dTOro Tela, TO 6CTh 6r'0 CEYeHTe TIOCKO-
ctoio APQ, roropoe nycrs Gyger iw060ii Kpusoii. Iycts paccrosaue mpamoit
muaun DT orocu AB, a nmenro AD=c. Eciin BBecTU, Kak pambie, Tpu Hepe-
MerHbX AP =z, PQ=y, QM =z, 10 PV Gyner mekotopoit pyaxmueit z. Ilycrs
ora ¢pynrmma PV=P; Torga ssuxy moxo6us tpeyroabruxos VQM u VPT
oymer

cy

Pic=(P—y):z wm z=c— 3 -

cC—2 o
Taxum oOpasom, y mogoGHOrO pona Tex —,~ PaBHACTCA HEKOTODOIE PyHK-

mua ot z. TaxuM o6pasoM, aTn Tela OTINYAKTCA OT KOHUYOCKHX TeM, 9TO OHI
BAKAHYHBAIOTCA TPAMoJnHelHEM octpuem DT, Meikay TeM, Kak KOHMUYecKHe
Tela 3aKanduBaloTes octpueM [rouxoii]. Ecan npmasth, uro ocropanme A VB
npeacTaBiaseT cofoi0 Kpyr, TO HOJMydYalomeecs IPH ATOM TEeX0 IPecTaBlIser
co00l0 TO Tesl0, KOTOpPoe GHLIO JIeTalXbHO PAacCMOTPeHO Baaiuconm W HA3BAHO
UM KOHyc-KINH (cono-cuneus) [%].

41. Mycrs (puc. 125), kak B npemsirymeM maparpade, Bce cesernst PTV,
HepHeHURYIsApHbe K oc A B, IpeycTaBiaAior co6oi0 TpeyrodbHIKA, NMEIOILIe
OpAMO# yros B Touke P, HO uX BepmuHtl I’ MyCTh 06pa3yioT HEKOTOPYIO KpH-
ByI0 AT; ocHOBaHWeM ke sBismerca furypa AVB. Ecan 0o6o3raunTs TpH nepe-
MeHHWX AP =z, PQ=yn QM =z, 10 Bjjons Kpusoit AVB npamaa PV Gyner

21 . Qiizep, T. 11
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HeKoTopoil ¢yHKImelt z, Koropaa myctb=P; rtorga PI 6ynmer taxse QyHK-
nueit z, koropas mycerb=(. IlIpu atom Oyger
P:Q=P—y):z =, CJIeJ[0BATENBHO,
4 = —%!, T0 ectb Pz4-Qy=P(Q HJII/I%—I— %:1
HAJIH = MOCTOSAHHOMA.
M CrnemoBarenbHO, €CIH B ypagHeHHH o6a me-
PeMeHHHIX y U Z HATJAE HEe WMeloT pasMepHOCTH
v BhIIe IIepRBOI, TO B 9TOM cIyuae TeJ0 OTHOCHT-
¢ CcA K TOMY POy, KOTODHIA MBI 3[eCh OIHCANIIl.
q

42. Tak Kak MH yRe PaccMOTpeNHd Teila, y
A p 8 KOTODHIX BCE CEYeHNA, MapajieibHble TIAABHOM

Puc. 125. IMJIOCKOCTH, MOMO0HE APYr APYTY, MBl PaccMOT-
pUM Telleph Te TeNa, Y KOTOPHIX BCe TOH00HO-
To pojia CeYeHHd ABIAIOTCA JIUMb apPUHHBIMHI
durypamm, To €CcTh y KOTOPHIX, €CIY B3fTh I'OMOJOTHYHBIe aGCIUCCH, Opu-
HATHL APYT APYTY mpomopruoraabusel. Utak, mycrs (puc. 126) pua Tena rakoro
poma ocHOBHBIMU cevenusmu 0yayT cewenns ABC, ACD, u ABD, npudeM Bce
cedenus, mapailielbabie cedenuto A CD, pomuuas 6s1b adduaasiMa durypamu.
Ionosxum B cewernmu ACD ocroBarme AC=a u Boicory AD=b; ecru B3ATH
KooppuHaTel Ag=p n gm=q, To g Oyner HeKoTopoii pynrmueir p. llpeacra-
BHM cefe Temeph Kakoe-HHOYy[Ob MapajjielsHoe cedenne PTV, mnpuduem
AP=z. Torga ocmosamme PV Gypmer=dyHK-
ou;m ot ¥, Koropag mycrb=DF, a BbicoTa
PT oO6ymer=¢yrknuu ot z, KoTopad 2
nycrs = Q. 06osnaunm reneps PQ =y u QM =z.

Torga B crury sakoma addummoctsn Oymer
a:p=P:yubiqg=Q:z, T ecrhb y:ljaf

2
u =%-(-’- 0

43. Taxkum o6pasom, ecrm 6yxyT famsl Bce A4 »

TpY riaBHHIX cedenus Texa ABC, ACDuABD, Prc. 196

MOKHO OyjmeT ompegeluTh NPUPOLY Tela, ¥ T

KOTOPOTO BCe ceuennsa mapaiiensnst ACD n

ogEoBpeMerHo adduEnm mocienmeMy. JlefictBUTeNbHO, BO-TEepBHX, P n Q
ABNAI0TCA QYHKIMAMEA T; 3aTeM, KOHEYHO, ¢ ABIdetca (QYHKuel p; OoTCIona
¢ TIOMONIBIO ABYX NepeMemHHX x W p OyjayT olpefeleHsl ob6a IePeMeHHHIX
Y M z. A ecium 6Bl MBI Io:kermasu Hailtd ypaBHEHHe MeKNY TpPeMA KOODju-
HaTaMM Iz, ¥ ¥ 2, TO TAK KaK ¢ sBisiercad QYHKpmeil p, To ecTb Tak
KaK HMMeeTCs ypaBHeHWe MeX Ay P ¥ ¢, MOKHO B 3TOM YyPaBHeHHH IIOZCTa-

b
BHUTh pz% 31 ng M, TakuM o6paszoM, moCKOIBKY P u Q cyrh pyaxun otz,

DOJYYNTCS ypaBHeHNe MEKAY TpeMs KOOPAMHATAMH Z, ¥ U 2, KOTOPHM BLIpa-
;KaeTcA MPHpoAAa TE, OTHOCAIMUXCA K JaHHOMY poay. flcHo Taxike, uTo ecru
nonoskuTh £=>0, To goiKHO MONyduTHCT P=a n Q=20.

44. Ecnu B ypaBHEHNH [IOBEPXHOCTH [(BAa [EPEOMEHHHX y U Z AT MOBCIOAY
OMHAKOBO@ YHCJIO M3MEpeHHUil, TO B 9TOM CJIydYae BCe CeYeHNUA, HepPIeHANKY-
napHele K ocH AP, 6ygyt npaMolnaeiinsiMu purypamu. [lelicTBuTebHO, ecin
I8 z B3ATh KaKoe-HNOY/b TTOCTOAHHOE 3HAUYeHHe, TO LOJXYYHTCA OTHOPOLHOE
ypaBHeHHe MY ¥ U 2, KOTOpPOe YKa3kIBaeT Ha CylIecTBOBaHue OJHOU HIH He-
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CKOIBRUX MpsAMuX auHuA. Tak rak, ctajlo OBITH, WMCIO W3MepeHuil, KOTOpoe
06pasyoT COBMECTHO Yy W z, HOBCIOAY OMMHAKOBO, TO OHO GyfeT Jub0 9eTHBIM,
nn6o weuernsiM. [looToMy, Kak 6bLro mokasaso Beme, B § 20 mojo0Hble Texa
MMEIOT 0 J[Be paBHLIE MeKAy 00010 YacTH. ITO 3HAYHUT, 9TO YACTH, PacCIoiio-
ReHHBIe B TEpPBOW M mATOR obxacrax, OyayT TOZOGHH Apyr APYLY; TO JKe
caMmoe OyfeT B 06IacTsX Bropoil U Tperkbell, a TakKe B APYTHX, KaK 3TO BHUIHO
U3 TabAMIE, TPHBEeAEHHON B yKa3aHHOM MecTe.

45. Mol paccMoTpeln 3j1ech YyEe MHOTO BHIOB Tell, ¥ KOTOPHX MMEeTCH
GecurcleHHOe MHOKECTBO IPAMOIMHEHHKIX CEeYeHNH, BPoje TOTo Tela, KOTopoe
MBI paccMaTpUBaN¥ TOIBKO 9TO, a
TAK/Ke TeNm UUINHAPHYECKUX H KO- M
anueckuXx. Ilpasga, mocixeguume 1o
cBoell MpHMpoyie TAKOBEI, YTO cede-

HUsA, TDpoxojaniue deped ock AP,

ABNATCA TpaAMoluHeiEnMia. Ho

TepBHH POJ TTOBEPXHOCTeH SBISET-

ca Goxee obuum. [leiicTBuUTenbHO, Vi
nycrs (puc. 127) AKMP upepcras-
JseT cobol CcedeHHe Texa, IPOXo-
Iosmee uwepes ocbk AP mop yraom
MPV=g¢. Honowus AP=z, PQ=y * 2

u QM =z, 6yjieM UMeTh, 9T0 TAHTEHC Pae. 127.

z
Vrda @=-- W 4T0 IpaMast PM=

2 © V4
=G0y Teneps, yroGr KM Gruta npamoii, mofxHO GHITH g = az+p, e

o« I P ABIAIOTCA TMOCTOSHHEIMH, 3aBUCANIAMY OT yria ¢ u, 3Ha4uT, OHU Oy-
IyT yHKUMsiMu y u Z HyJeBoro usmepermusa. Ilycrs R m S—rtaroro popga
dyarunn; Torga z=Rz+ S nnn x=Ry-4-S. Wan sxe ccru 7' oGosnavaer QyHK-
muIo TepBoro usMepenns m S ofosnadaer (YHKOUI0 HYJIEBOTO HW3MePeHYst
0T y W 2, TO BCe YKa3aHHOro BHUga Tela OYAYT COREPKATBCA B CIeqyIo-
meM obmieM ypapaenun: x=1-S.

46. Ho waxopa 651 HE ORIJIa IpemJIoskeHHAS TMOBEPXHOCTh, IPHPOIA KOTO-
poil BEIpaKaeTcsA ¢ IOMOIIbI0 YPABHEHUA MeRAy TpeMs mHepeMeHHnMu z,%¥y
u z, Jerko Oymer ompejelwTh ee cedeHme, mpoxojsiee depes och AP. Jleit-
CTBATENBHO, IIycTh yroxn VPM, mox kKotopeMm a1o cenennie A KM P HakIoHeHO
K miockoct ACVP =¢, noyers npamMast PM = v; nocregaas 6yner opguHaToi
nckoMoro cedenus. Torpa Mer 6yjeM mMets QM =z=vsin ¢ u PQ=y=v cos ¢.
CremoBaTeIbHO, €CTM B YPABHEHUW A NOBEPXHOCTH BMECTO IIePEMEHHBIX
Y ¥ ZTOJCTABATE NX 3HAYEHHA ¥ COS QU U Sik (p, TOIYYUTCA yPABHEHHE MEKIY
IBYMst TepeMeHHBIMM £ W v, KoTopoe ¥ OymeT BEpa)kaTh OPUPOAY COUEHUS
AKMP. IogoGanM e 06pa3oM MokHO OymeT HaliTH W BCC CEYEHWST, KOTOPHE
OPOXOAT Yepes OfHY U3 JIBYX OCTAJbHLIX IIaBHHEX oceil (pme. 121, crp. 310),
AQ umu AR. U60 atii ocn AP, AQ u AR, 0T KOTOPHX 3aBYUCAT TPH MEPOMEHHBIX
Z, Yy W Z, MOKHO TAK MEHSITh MECTaM¥, 4TO BCAKOE IIOIO;KeHWE, OTHOCHIIeecs
K OJIHOW W3 HHX, MOYKHO BCETNa IPUMEHATHh K OCTANLHLIM JBYM.

47. CrmegoBaTenpHO, eCIH B3ATH IUIOCKOCTE APQ B KadecTBe HOPMaJb-
HOl, K KOTOPOH MBI Oy[eM OTHOCHTH BCE CEYEHHA I[I0BEPXHOCTU, TO BCAKOE
cedeHne KakoW-HHOYIb IIIOCKOCTBI0 OyAeT AuG0 DapadjielbHO 3TOH ILIOCKO-
cty, In60 HawIoHeHO K Heil. B mocmepmeM cliydae INIOCKOCTh CEYeHHS IIPH
OPOOJKEHNY Tepeceder rae-EUOyms miIockocte APQ W mepeceuemmeM 3THX

21*
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IUIOCKOCTel OyneT mpsMas Jumus. B mepBoM ke clIydae, KOIMa IIOCKOCTh
CeTeHns mapajiielbHa mnockoctu APQ, npupony cedeHus MoBHO GymeT BbLA-
BUTH, HPUAAaBAsI KOJAMYECTBY Z IOCTOSHHOE 3Ha4eHue. Bo BTopoM ke cirydae, .
KOrjla INIOCKOCTh CeYeHNsI HARIOHEeHA IO KAaKAM-HHOYL YII0M K INIOCKOCTH
APQ, ME B COCTOAHHH ONDEEIHTH IPUPOLY CEYeHHA, ©CIH IePeCcedeHIeM
CeKylleli IIIOCKOCTH ¢ IiockocThio APQ aBamercsa ambo upamasa AP, au6o
upsamas AQ. Taxum oGpasoM, aas Toro 4roOH HafiTm BCe CEYeHNSI, HAM
ClienyeT paccMoTperb Jio0ble APyrue BO3MOKHEE IIEPOCEdeHHs ITHUX ABYX
IUIOCKOCTeH.

48. Mycts nmpsiman ES (puc. 128), napanmenbmast ocu AP, Gyner mepece-
YenrneM CeKYmell MI0CKOCTH ¢ HI0CKocThIo APQ 1 momoknm, uto yromx QSM,
ION KOTOPBIM CeKym@asa miaockocth KSM warnonena k mimockoctu APQ, =@, u

u YCTD paccrostme AE =j. Tax rax AP =z,
PQ=y nu QM =2z, 10 Gymer ES=2z m
QS = y+ 7. CnesoBatennHO, eciim MBI OT-

q ImeceM cedeHMe K Ipamoi ES, Kak K ocH,
to abcuncca ES Gymer = z, opAmHaTy ke
A P SM monowmum =v. Orcona, BBHAY TOTO,

gro  yron QSM = @, nonyunm QM =z=
=usinpuSQ = y-+7=v cos ¢, caexoBaTe b~

£ HO, Yy = U cos ¢ — f. IloaTomMy ccam B ypas-
) q NeHAN TOBeDXHOCTH MEMKAY ©, ¥ B 2 LOA-
Prc. 128. CTaBuTh

y=vecose—jf u z=uvsing,

TO TIOJIYYATCHA ypasHeHMe MeJAy KOODAHHATAMI T M Y HCKOMOTO CeYeHHA
ESM. Ecmm mepeceuenne FS mnepmenmnkyispmno K ocu AP, 10 B 5TOM
ciiydae, TaK KaK OHO OKAJKETCA TapalICIbHBIM JPYroil TJiaBHOH ocH,
HaxogAmenca B mrockoctn APQ, mbr, P
HOMEHAB MeCTaMy HepeMeHIibie ¥ U ¥,

HalileM 3TO CeUeine TeM e CIocoboM. ‘

49. Hycrs Temeps (pumc. 129) ‘
nepeceuenne S 3arMMacT B mI0CKOC-
T APQ wmaxoe yrojgHo moJO;KeHlle, H Q
uycrs upamas AE, meprenmusyisp-
HaA K ocm AP, BcTpedaer ero B TO4U-
ke FE. llposenem rorma npsmyno ETX ° e
gapamaensuo ocn AP w  momoikmm }__, /_//
AE=f u yron TES=0. Baas zatem =
TPH mepeMeHHbIe peamuamniet AP =z, v
PQ=y n QM =z, mposesiem us Q x 3 \
ES nopmanenyio S, a tarme mnpo-
segem npsimyio MS. Torpa yron QSM Puc. 129.
Oymer yrioM HaKJOHA  CeRymeil
WIocKocTH K miaockocTw APQ, n mycts oH =¢. IlycTh 3aTeM KoopjuHaTh
ucromoro ceuennst ES =1t u SM =v. 13 roukn § ouyctum na £X wu Ha npo-
mosrerue QP mepmermukyiapu ST u SV. Torpa Gymer

OM =z=uvsing, QS=vcosp, SV=vcosgpsinf

>

QV =vcosgpcosh.



O CEYEHHNAX HIOBEPXHOCTEN HKAKHUMHN-JIABO HIJIOCKOCTIME 325

Haxee Gyfer
ST=VX=tsin0 u ET=tcosl.

W3 mpusefeHHHIX BHINE BHPa:KeHWIf, HAKOHeN, II0IydYaeM
AP=z=tcosb+vcosepsin u PQ=y=vcospcosf—tsinb—f.

Ecau s BBRIDAMKEHHAA MOACTaBUTh BMECTO X, ¥ B Z, OHH JHANYT YypPaBHEHHE
HCKOMOTO CcevYeHm:A.

50. Tarkum o6pasoM, eciH Jamo ypaBHeHWe JiA Kakoro-HubyAb Tena,
TO W3 Hero MOYKHO JeTKO BHBECTH ypaBHEHWe MAJA J0Oro ILIOCKOT0 ero
ceemmsa. U mpemie Bcero, KOHEYHO, SICHO, 9TO €CIAHM YypaBHEHHEe MEKIY
TpeMsa ROOpJAUHATAMH Z, y W Z JJIA Tejla OyxeT aareGpamvecKuM, TO B BTOM
cioydae W BCe ero cedenma Oynyr anrebpamveckuMmu KpuBmmu, W namee,
TAK KAK ypPABHEHWEe MEXAYy KOOD/HMHATAMH CedeHHS ! W U MH HOIyJaeM,
TOJIO}KAEB B yPABHEHUH JJs Tesa

z=vsing, x=1cos8-+vcos@sind

y=uvcospcosh—Isinf—f,

TO OYEBMAHO, YTO0 B YPABHCHAH s ai060TO CeUeHHA KOOPAMHATH ¢ H U
He MOTYT MMeTh pasmepHocTed Goibme TeX, KaKme OGPasylOT TPH KOODAH-
HATH! B ypaBHeHWH Teja. moil pas Momer, ONHAKO, CIYyIHTHCH, YTO YypaB-
HOHVe CEeUYeHHs OKaKeTCA Golee HUBKOTO IOPAfKA, 4 MMEHHO, €CJH IIOCIe
HOJCTAHOBKA WIEHH BEICIIMX LOPAAKOB B3aMMHO YyHUYTOsKajoTcs [84Dis].

51. CnegosaTenbHO, €Clli B ypaBHEHUHM IIOBODXHOCTH TPU NePeMEHHEIX
Z, Yy U 2z 00pa3yoT JNIOs eJUHAYHOE W3MepeHHe, TAK YTO STO ypaBHeHHE

AMeeT cielyloniui BHA:
az+ Py +yz=a,

TO B HTOM CJydYae BCe CEUeHMA HTOH MOBEPXHOCTH OYAYT UPAMHIMA JHHHAMI,
Ho B TakoM ciydae IOBEpXHOCTh OyjeT ILIOCKOH, YTO JEIKO yCTAHOBHUTH
Opu BHOIMATEJIEHOM €ro paccMOTpenmn W uTo Gosee sAcHO Oy/eT IOKA3aHO
HUKE; [a M3 HIeMeHTapHOW TeOMeTPHH M3BECTHO, YTO JBEe INIOCKOCTH NOIKHEL
B3aMMHO IIePeCeKaThCsI IO IpaAMoi nuHuHE. PapasM o6pasoM orciona MOHATHO,
YTO y BCeX TeJ, OPUPOJA KOTOPHX BHIPasKaercs cCJAeIyiomfuM o0IoaM ypas-
HeHHIEM:

az?+ Py? + yz2 + dxy +exz + Eyz+ax+ by +cz 4+ €2 =0,

BCe CeYeHUs, eCJIM TOIbKO OHU He ABISIOTCA NMPSIMEIMHA JRHUAMA, TOJKHE GHITH
JIHHUAMA BTOPOTO IOPS/IKA M 9TO HE CYMECTBYeT TAKOTO CEUeHUHA, HPHPONY
KOTOpOr'o Hedb3s GHJIO OH BHPA3HTh ¢ HOMOLIPI0 YPaBHEHHS BTODOU CTemeHH.

‘%%
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52. Tak Kak HasBaHHHe BeIme Texa [8%] o6sl9AO paccMaTpHUBAIOT B DIIeMeH-
TapHOIl CrepeoMeTpHH, IpejcTaBisercs 0oliee HelecocOpPa3HBIM PacCMOTPETh
3Mech MX CeUeHHA IIpeskse,IeM MEI mepeiifieM K JPYTEM MeHee H3BECTHRIM
teaam. IIpeskjie Bcero s alleMeHTAPHOI TeoMeTPHH BCTPEYAeTCA /IBa BAJa NI UH-~
ZPOB, a IMeHHO npamsle U HaAkAoHHbE. [] pambipm IHTHAPOM HABEHIBAGTCSL TAaKOH
OUIRHAP, ¥ KOTOPOTO BCE IEPIIEHTHKYJsAPHEE K OCH CEIeHHS MPEeACTaBIAI0T
¢06010 Kpyru, paBHBe Me/Ay c000I0 M MMENUue IEeHTPH, PaCIOJOKeHHbIe
Ha OJHOH W TOM Ke HpsAMoil suHuU. A HarLonHblL MUINHID UMeeT KPYTOBhE
cedeHHdT He HOPMAJLHBIC K OCH, a HaKIOHeHHEe K HeW IOJl 3aflaHHBIM yIIOM.
Hocrenree cpolicTBo ynoGHee OymeT BHIPASHTh, €CIM CKajkeM, 9T0 KOCHM WJIH
HARJIOHHBIM ABISeTCA TaKoll HUINHIP, ¥ KOTOPOrO Bce NePIeHAUKYJISDHEe
K OCH Ce¥eHnsA CyTh PaBHBIE DILIHIICH, IEHTPE KOTOPHIX PACHOOMK@HEI Ha Off-
HOIT W TOM e MDAMOM JMHIN, KOTOPYI0 Ha3BBaT 0Chlo wmimHgpa [%¢].

53. Urak, nycts mmeercs (puc. 130) muanmaxp, TpAMOR RIN HaKITOHHEIM,
0Ch KOTOPOTO TepIeHAUKY/IAPHA K IIOCKOCTH JOCKYW, W MYCTh €r0 OCHOBAHUE
AEBF, T. e. cedeHne, o0pasyeMoe IJIOCKOCTBIO AOCKH, IPeJCTABIAET c060M0

V)
D
S
£
I 4
=
A
14 P 5 &
\F
Puc. 130.

oxpy:xHoCcTh man aiaunc. f1 gomyckaio, 4T0 9TO OCHOBAHHME ABJIAETCA HEKO-
TOPHIM BJLINNCOM, MMEIIMUM IeHTp B ToYke C ¥ CONpsHKEHHbBIe 0CH AB u EF,
Tak KaK BCE TO, 9TO GYAeT CKazaHO 0 HAKIOHHOM IWJIWHJDEe, 0OYeHb Jerko mpHu-
MEHNTH K IpaMoMy. [T pefnoaosknM, cTao OHTh, 4T0 0/[HA nonyocs AC=8BC=a,
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a qipyraag CE=CF=c. Eciu Temeps ION0KATH, 9T0 TPN KoopanraTH CP =z,
PQ=y u QM =z, To B ey mpupojisl aatnica 6ymer a’c?=a’y?4-c2r?. I1o me
ypaBHeHWe BHIpa3uT OPHPOAY IHMIMHAPA, TaK KaK TpeThe IepeMeHHOe Z, BBH-
Iy TOTO, YTG BCE CEUCHUA, TlapallliedbHbie Inockoctn CPQ, pasHH PYT APYTY,
He BXOAUT B COCTAB ypaBHEHH.

54. Tarkum o06pasoM, Bce mnapaiielbHHeE OCHOBAHUIO COYOHHSA ITOrO
qmIvHEApPa 6yayT DomoOHb U PABHEI 9TOMY OCHOBAHMHIO, T. €. OHH OyIyT KpyTa-
MH B IPAMOM THJIMHJpE I LIUIICaMi B HaKITOHHOM. A Te ceueHWs NUIMHIDA,
KOTOPHIe TONYYaloTCsA B INIOCKOCTAX, NepHeHIUKYyIApHHX K A PQ, mpencras-
Jagor ¢o00w e mpsMbe, MapajieabHEe APYT APYTY, KOTOphieé B TOM CIydae,
KOI/Ia IJIOCKOCTh KacaeTcsd IUINHpPA, CANBAIOTCA B OfIy JIMHUIO M JTaKe CTa-
HOBHTCS MENMBIMH, KOT/{a ITOCKOCTE BOBCe He BeTpedaercs ¢ yuanaapoM. Cka-
3aHHOe BHINIE BEITEKAaeT caMo c¢o6olo 113 YpPaBHEHM:: Belb eCIu IPUHATh B Kade-
¢TBe IIOCTOAHHMX T WM §j JIIH & ---ay JJIA TOro, aT065 0IpejielInTh Iepecederne
CeKymeil IITOCKOCTH ¢ OCHOBaHMeM, TO B 9TOM Cly4ae ypaBHeHUe 6ymeT HMeTh
7Ba MPOCTHIX KopHA. TaknM ofpasoM MH oIpegelnId Bce Ce4eHHs, KOTOPLIE

MPOU3BORATCSA ILUIOCKOCTSAMH, MapallebHEIMI OJHON U3 TPeX OCHOBHEIX ILIO-
cKOCTeH.

55. Jlag ompemercHIA TPHPOABI OCTATBHLIX CEYeHHIH IIPEIOJOMKHUM, YTO
CeKyIas IUIOCKOCTH B MepecedeHHn ¢ MIOCKOCTHI0 OCHOBaHUSA obpasyer mps-
mywo auanio GT, KoTopasa cHaualda HOyCcTh Oymer DapallelIbHOH OfHOI W3 CO-
npssenubIx ocelt EF mwin neprnenpnkyIspHol K apyroit ocnm AB, nposoiken-
noii go G. Ilyerns B arux yenouax paccrosuue CG=f 1 HAKIOH CeRylIeH MIoc-
rkoctit GT'M K 0CHOBAHUIO ITyCTH U3MepsieTcs. yriioM= . IlycTs cekymasa mroc-
kocTb GTM mepecekaer och numamngpa B D. Ilposegs upsamyio DG, Gynem
nmets DGC=¢ u, cregoBartelbHo,

G—=_1_ 4 cp=150®
cos @ cos @
N3 xaxoit-mmGynp Touknm M wuckomoro ceucmms mposexem JmEMI0 MT

napastenno DG; torga B cuay Toro, uto 1Q =f—z u yromx QTM =,
Oymet

TM=1=2 u ou=U=Rshe_
cos @ cos @
[Mposemem auuuio MS napanxenpro mEmd 1'G m, cTamo OLITH, ICpIeHIA-
kymsapao k DG; rTorma
MS=TG=PQ=y m DS=——

cos @

56. Bospmem Temepsr upsmiie DS u SM B KadecTBe KOOPJUHAT UCKOMOTO
ceuenusa, u oycts DS =t u SM =u. Orcoja morydaeM y =u, £=1C0S¢Q 1,
—z) sin .
HOCKOIBKY z:-(I—COLT(P, Gymem nMerp z==jtg¢—tsin¢. [logcrapum sTH
3HadeHnst B ypaBicume muimuuppa a’c? = a?y®--c*r?; Torma IS MCKOMOTIO
CCNCHHUS HOMYTATCA CIeyiolice ypaBHOHHE:

a?c? = a®u?+ c?i2 cos? .

3To - ypasHeHMe TNOKa3BIBAET, 4YT0 CCYeHMe OymeT HpPeICcTaBIsATh CoDOK0
3JIINOC, KOTOPLbiM mMeeT IenTp B Touke [) m y KoToporo ofHa u3 TJaB-
BHX oceil meyrurT Ha upsamoill smumm DG, a gpyras ock IepIeHIUKYJApPHA
K 1mepsoiti. A nomyoch, Jemamas Ha upamoir Jmmmn DG (ecam
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a
00N Th 4 = 0) = TR Nim sxe, ecrm mpoBecTn npsimyto ameuio BH mapai-

nexsno jquamn GD, to BH =

a o o
o) OKayKeTCH ONHOH M3 moiyoceii pacecMaTpu-
BaeMOro Ce4eHHs, a APyras, COUpsKeHHAA ¢ Hell moiIyochk Gymer =c=CE.

57. CregmoBaTeslbHO, HONy4eHHOe YKABAHHKM BHINE NyTeM CedeHHe
mumaEApa GygeT mpeacTaBiaATh CoGoI0 SIIINIC, CONPSKeHHEIe IIOIYOCH KOTO-

a
PoTO PaBHH o W C. CrnenosarenpHo, ecim B ocHopammn AEBF AC=a

Oymer GOnpmedr mHOJNyoChIO, TO B B5TOM cJydae, B CHJIY TOTO, YTO 05§

Oonpmie, YeM @, TMOMYYATCA HIUIMICH Oojice VIJIMHEHHLle, YeM OCHOBAHIC.
A ecomu ¢ Gyfer Goxblc, yeM a4, TO ecTh ecau mepecedenne GT OKakeTCs
HapajsieapHEM G0JIbIeit 0CH 0CHOBAHMS, TOI/IA MOKET CIYYUTBCS, 9TO B Cede-
AN o0e OCH OKajKyTCA PABHHIMH MEXIY COG0OI0 U, cIe0BaTelNpHO, CedeHIe

Oyner mpefcTaBIATE CO00I0 OKPYMKHOCTB. lloCie/iHee IPOU3OATET B TOM CIy-
a

a
Yae, Korjga Oymer =¢, TO eCTb COS p=-—. CiemoBaTenpHO, €CIH B Tpe-

cos @ .
yronpauke BCH1) ¢ upammim yriaom C yron CBH =g, T0o 6yger
_BC
COSC=pm = pH"

Hostomy ecan Bssare BH =CE, to ceuemnmsa OygyT KpyraMi; a TaK Kax
moCJIe(Hee MOKCT GHTh OCYMECTBIIEHO MABYMS CHOcOOAaMu, 4 MMEHHO, CCJH
OTNORUTE Hpamyo BH = CE BBepx Wiu Ke BHH3, TO IIOJydaeTcsd ABA PAMA
KPYTOBHX CeueHHH, KOTOpHe pacmo-
2 é JIOKeHBI HAKJIOHEO K ocH CD. B cuny
3TOTO MOTOOHOTO Pojd UHIUMHIPH HA3HI-

BAIOTCA KOCKIMH. '

58. Ilycrts Temepnr (puc. 131)
£ mpavasa GT, wmMeromas awboit yroi
HaKJIOHa, mpefcraBiaseT colon Tmmepe-

4 CeYeHHEe COKYMmeH IIOCKOCTH € OCHO-

w BaHWEM, H HA Hee W3 IEHTPA OCHO-

paauA C ODyCKalOT IepHeHINKYJISIP

A ¢ 6 GC={; nycts yron BCG =10 u yrox

Haksoua CGD = ¢. Ilocnenmemy Gynmer
paser yroa QTM, ecmu mposegem QT
3 nepnenmukyagprao k GT. Taxum obpa-
7 3om, Gymer

v .
DG=—1_ w cp=_Asn®
G cos cosg .-
Puc. 131. Iycte M Gypmer TOUROH WCKOMOTO

CeYeHNA, W3  KOTOPOH  IPOBOIAM
nepmenmuryinap M@ ¥ OCHOBaHEIO, a OTCIOAA fajlee K OCU HepPIeH/H-
Kyasap QP Ttag, uro ecaum obosmawuts CP =z, PQ=y n QM =z, nouy-
M a’c?=a’y?+c*z?.  [lamee, BoccrapuM K JmEME uepecedenmsa GT

1) Ha pmec. 130, BBEAy TOrO, 9T0 @ Goapme, wem c, HB HOKOTAa He MOMKET OKa-
saThcd pasHeiM CE. [A. 1]
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nepuengukyaapst PV u QT; Torpa
GV =zsin6, PV=j—2xcosh,
A B CHIIy TOro, 4T0 yroa QPW =0, momyuuM
QW =ysin8, PW=VT=ycost® m QT =f—xcos0+ysinb.
Haxonen, ecau mposectn ymunio M7, To, mockoabKy yron MTQ = ¢, Gyuer

TM=_"~- u QT=225%,

sin @ sin ¢

59. HocrtpomM mpaMoyrodpumiét mapasuiesorpaMm GSMT wu oGosHagum
DS=t, SM=GT =u; torga
u=GV + VT =zsin6- ycosb.
Ho B cmay TOro, uro
QT =f—=xzcosb+ysino,
Oynet
QT —CG =ysin§— zcos 9,
OTKyzA

DS=TM DG = ¥sind—zcost

cos @
CilemoBaTelIbHO, TaK KaK
zsinf+-ycosb=u m ysin®—2zcosb=tcos e,
OymeM mMeTh
y=ucosf-tsinbcose m z=usinb—tcosbcosg.

Ecnm oTn 3HauenmsA IOACTABHTh BMeCTO M Y B ypaBHeHHe aZc? = a%y®-
-} ¢2x2, monmydum
a%? = a®u? cos? 6 -+ 2a®ut sin 6 cos 6 cos ¢ + at? sin? 6 cos? ¢ +

4 c?u? sin% 6 — 2c2ut sin 0 cos 6 cos ¢ + c2¢2 cos? 6 cos @.
Ilocnegree, overuAHO, TpejCTaBIAET C0GOW0
ypaBHeHWe [JiA 9IIIMIICA, MEHTP KOTOPOTO Ha- 4 M
xomures B D; wo woopammatei DS m SM me

HepOeHIUKYIAPHKE K I[JIABHEIM 0CAM, 6CIIH TOIb-
Ko He OyJeT @ =c¢, T. e. ecly IUIUHAD He Oyner

NPAMEBIM. 2 4 Y/ a
$
60. aa Toro urobm Goylee THATEJIBHO <
HCCJIeI0BaTh YRa3aHHOE BHIIC ceuenme (pucy-
mor 132), momyctum, uro aMebf npencrasiser 7
€00010 RPUBYI0, YPABHEHHEe KOTOPOU UPH KOOD- Prc. 132.

muaarax DS =t u MS =u Mu HAWIK, ¥ TYCTH
IIsi KPATKOCTH BTO YPaBHEHHe 3allUCaHO B BHJE
a%c? = ou? -+ 2ftu + yi?, Tak 4TO B JAHHOM ciayuae OyjeM MMETb

a=a?co0s20 4 c?sin?0

P = (a®— c?) sin 6 cos 6 cos @,
a Tarxe
vy = a?sin?0 cos? ¢ 4 ¢? cos? 6 cos? @.
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Hycrs ab u ef OynyT TJIaBHHMH COHOPSKeHHHIMH OCHMH 3TOT'0 CeYCHHA.
Onyctus Ha ofHy u3 HEUX HepHedguxyiap Mp, obosmaunm Dp=p, Mp=q
u nonoxnM yroin aDH ={. Torga

n=psinf{t+-qcosf{ m t=pcos{—¢gsing;

ecJId IMOJACTaBUTh 3TH 3HAYCHHUA, TOJYydIIM

a%c?= 4 asin2{p? 1+ 2asin g cos{pg + acos?iq?
+2Bsin{cos{ 4 2P (cos? L —sin2f) —2Bsinfcos{
4+ vycos2§ —2ysinfcos{ 4y sin?g.

61. Tax Rak Temepn ypaBilCHHe OTHECEHO YiKe K IPAMOYTONBHOMY
muaMetpy, To Kosdduunent mpu pg pomkex GuTE=(; m0osTOMY, IMOCKOJBKY

2sinfcosl=sin2f um cos?f —sin2{ = cos 2,
TONYINTCS
. 2
(0 —vy)sin2f +2Bcos2L =0 wu, spauut, tg2[= y—ﬁa , 4TO OIpefieiger
yroa aDH 1, ciemoBaTexslo, moJoKenie rIaBasIX auamerpos. OTciosia, nasee
OTMPENCIAIOTCS HIFKECe YIOMIIM 00pa3oM H I0JNyOCH:

ac

Vo [-1-2Bsin{ cos vy cosEg

aD

ac

V acost {—2pBsin{ cos [~y sin? '

e =
62. Tax rax

_ 2(y—a)sin{cos{
2p= cos® L —sin® g

3
TO €CJ¥u 9TO 3HayYCHHe IIOACTABHUTH B Haﬁﬂe}IHHe BBITIIE BHIpasHeHNA, HOJYIUM

acV cos?[—sin?{ _ acV 2¢cos 2¢

ab = Vveosii—asinit  V (a+v)cos2{—aty

acV cos?t—sinz ¢ acV 2¢cos2
- V acos?f—ysin?g = Y (@+—v) cos 2L Fa—y
CrnenosaTenbHO, Ipou3Bejelne 3TUX HOIyocel
aD-eD — 2a%¢2% cos 2F )
Y 2oy (1-3-cos? 2F) — (@24 y?) sin? 2(

eD

Ho rax Kaxr
(y — o) sin 27 = 2f cos 28,
To Oyger
(@24 y2) sin® 2] = 4p2 cos? 20 + 2oy sin2 28
n, 3HAYHUT,
2a%c? cos 2f a’c? ac

aD-eD = = — = .
V daycos? 2L —4pcos?2f YV ay—p?  Cos @

63. PapaniM 00pasoM, TaK Kar KBa/(PaTH
2a%c? cos 2f
aD?=
(@) cos 2L —a-t+y
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2a2¢2 cos 2%

2 __
D* = Tveos s fa—y °

TO

o 4ac®(ad-y)cos?2l _ (oY) a®c?
aD? +eD*= 4aycos 2[ —4Pzcosc 2y ay—pE:

A oTclofia TOIXY9aeTcs, YTO

acVaty2V ay—p

D D = L
al)+e Y oy —F

aD — oD =2 Va+y—2 }/ay_ﬁz .
vy p
Takxnm obpasom, monyocn al) 1 eD OyjnyT KopUAMA yPaBHEHU
(v — B9 ot — (a4 y) a2 4 atet =0,

m ME HMeeM
Voy—p2=accosg.

ac

64. Tak rar aD-eD =5 9

ceKymas IIOCKOCTh 0GpasyeT ¢ IIOCKOCTBIO OCHOBAHUA, TO MH IOJydaeMm
oTCIOfia CJAeYIOMYIO H3AWHYIO TeopeMy.

M @ TpefcTaBifAeT C€o00I0 Yrod, KOTOPHHT

TEOPEMA

Ecau awboii yuaundp nepeceraemca  iobolk  naockKocmvio, mo RpA-
MOYeOAbHUE, COCTAGACHNBUE U3 OCedl CEYCHUR, OMHOCUMCA K  NPAMOY20Nb-
HUKY, COCIMAGAEHHOMY U3 OCell  OCHOSAHUA YUAUHOpA, KAk Ceranc yeaa,

V4
Y
S
£
q R .
A C 7 J3 G
/:
H
Puc. 133.

KOMOpHL NAOCKOCIb CeNeHUR COCIMABAAEM ¢ NAOCKEOCMbI0 OCHOSAHURL, OMHOCUMCS
k noaromy curycy[®].

Taxum o6pa3oM, TaK KaK BCE IapajLIeqorPaMMHbl, HOCTPOSHHEE HA CONPH-
JKEHHBIX AMaMeTpax, paBHH NPAMOYTOJBHIKAM, COCTaBJIeHHBIM H3 OCell, To
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U fapajiaejaorpaMMBbl, IIOCTPOCHHBIC HA OCHOBAHNU H HA n060M CeYeHIN TUJINH-
apa, oCralTcsa B TOM € OTHOIICHUMU.

65. Ilpmpony »sToro Bmma KOCHX CEYeHWH NIIMHIPA MOKHO yrobmee
ompese/uTh ciuexyoomuM ofpasoM. Eciam ocHoBaHmeM IMUIMHApA SBJISIETCA-
smmne (puc. 133) AEBF, monyocum woroporo AC=BC=a, EC=CF =c¢,
u ecmv mpsaMasg CD, mepmeHgAKyJAApHAss K OCHOBAHWI0 IUIWHApPA B Touke C,
ABJSIETCS OCBHIO HTOTO MUHMHAPA, CeUeM DHTOT IUAMHIP HeKOTOPOH TIOCKOCTHIO,
mepecedeHneM KOTOPOH ¢ ILIOCKOCTRIO OCHOBaHMA DycTh OymerT mpamas TH,
ofpasywmas md00oli yroa ¢ IpomommenneM ocu AB, W ONycTHM HA 3Ty
mpamyio us C mepnespuiyinap CH. Ilyers yron GCH =6 u mwycts cexymasn
IIIOCKOCTH IPOXOOMAT 4epe3 TOUKY [) OcH IMIMHApA; TOrfga, eCiH IPOBECTH
DH, yron CHD 6ypger yrioM HaKJIOHA CeKyIMEed IIOCKOCTA K INIOCKOCTH
OCHOBAHWA, W MH 0003HAYMM HTOT yroJ depes ¢. Cre0BATENILHO, €CIH MOJIO-
srute CG =1, 1o 6yger

GH =f sin6, CH = f cos 8, DHr-fcose u CD=ms—m—q>.

cos @ cos @

Orciona, BBUAY Toro, 4To TpeyroasEur DCG mmeer B Touke C NpsAMOi yroi,
6ymer

—_sin?hsinz ol 9
DG=”/1 sin05in g %) u cuayc yraa DGH = B eroxocH-
cos @ VY 1—sin?6sin? @
sin f cos @ cos B
HyC =——————1——1 ero TaHTeHC = ————— .
V 1—sinZ6sin? g sin 0 cos @

66. Onyctum Termeps u3 KaroiA-EHNOYAs ToUkM M HCKOMOro CeYCHHMA
Ha OCHOBaHWe IepneHAnKyaIAp M(Q um mposeneMm opaumaty QP; o6osmawum
CP=z, PQ=y. Torna Oyper a®c*=a%?- c2r?. IlpoBemeM Temeph JUHHUIO
QT, mapanneasnyo CG, m Ha Hee omycTHM M3 Touyku G mepmenpuryusap GR.
Torpa GR=y n QR=j—z. Tax kak, swaunur, yron 7GR = GCH =8, Gynem
HMETH

GT=-Y_ u TR=YSn?
cos 0 cosf
OTKYyJa
) _ ysind
T =f—=z+ cos B

CruepoBarenpHO, BBHAY Tomobus rtpeyroiabmukos CDG u QMT, Gyger
CG:DG=QT :MT u CG(CG—QT)=DG:DS,
ecim uposectn MS mapamnensuo GT. OTcioma mosynm

DS_(:c co0s 0 —y sin 6) 1/1—sinzﬁsin2cp
- cos 0 cos ¢

Cueposatenbro, ecian monours DS =1t u MS =u, nonryaarcs
tcosBcos @
YV 1—sin2§sin? ¢ ’

zc0sf—xsin b= y=1ucos;

0TCIOa MOMKHO BHBECTH ypaBHeHHEe MexAy ¢ M u, KoTopoe Gymer eme
HOCTATOYHO CJIIOMKHBIM.

1) B mepBoM HW3JaHHW 37ech W Besge B §§ 65—67 moj SHaKOM KOpPHA BMOCTO
umayca nmioc. [A. H.]
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67. Ho remepr Bo3bMeM BMeCTO IJABHHIX oceil ocHOBaHus puamerp EF
(puc. 133a)'), mapanmenpHil JnEmm mepecedeHus ATH, W COmpsIKEHHBLH
¢ M pguamerp AB, KOTOpHI LpH
npoxomxernn mepeceser ITH B G, M
npudeM ocrtaioTcsa 6e3 w3MeHeHUA,
Kak NPUHATO HAMU pamHee,

CG=f, GCH=06, CHD =g,
CA=CB=m, CE=CF =n.
Torpa, ecmu mposectn (P mapau-
aenpbro pmamerpy EF u IOIOKUTH
CP=z, PQ=y,

Tak 410 mn?= m2y?® -+ n%?, 10 Oy-
JeM YIMETh

DG
GIT=MS=yn DS=x¢g=

=z YV 1—sin® 6sin?
- cos @ )

Crago OsiTh, eCam IONOKATE DS =t
u MS=u, To monywrcs

tcos @

Tr= ———————
V 1= sin?0sin? g

y=1u,

Puc. 133a.

CcG
a MH OyneMm HMETh £ — 3HAYNHO

kocnHyca yraa CGD. Orcioxa, ecam oSosHaunts yrox CGD wepes w, moay-

YIM = [ COS"); M, CJe0BAaTeIBHO, AJA HCKOMOIO cedenusi GyneM MMETh
m2n? = mu®+ n®? cos? 1), —

[ypaBnemme samuica, oTIeceHHoe]?) K CONPSKEHHBIM JUHaMETPaM, IpPHYeM

meETp wHaxoxurca B D; monymuamerp B wmanpapiaemmn DS Oymer =

cosn’

a apyrofi=rn. A rauredc yrira GSM, moj KOTOPHEIM 3TH AuaMeTpH HaKJIO-
cos 6 X

HeHH JpPYT K JApyry, Oymer = S0 o059 ° KOCHHYC 9TOTO  yria =

sin 0 cos @
TV i1—sin?0sin’ g
BechbMa JIeTKO.

= sin 0 cos 1. TakuM oGpasom, mpupojia ceUeHN S BRI ABIASTCS

68. Temeps, paccMoTpeB cedeHHss IIIIMHApPA, MH IHepeiifleM K Komycy,
IPAMOMY WM HaKIOHHOMY. fl cMOTpIo Ha pmeso Tax, WTO HAKIOHHHIR KOMyC
OTIIYAeTCS OT MHPSAMOr0 JINIIb TeM, Yr0 B HAKIOHIOM KONYCe CevdeHusd,
DOePNeHNKYAAPHEIe K OCH, SBJIAIOTCA BJIJIIICAME, HMEIOIMMI CBOM HEHTPHI
Ha OCH, MeRIY TeM KaK B NPAMOM JTH Cedeimus CyTh Kpyru. Urak, myctsh
(puc. 134) OaebfO mpepcraBiser €060 KAKOH-MIOYAb KOIYC, MMeIOTHL
BepmuEy B O 1 och Oc, KOTOPYIO S IPHHAMAK HOPMAJBHOI K IJIOCKOCTH
pECyHKA, TaK 4TO IIOCJEHAsA IPeCTaBASACT CO00I0 MIOCKOCTh, IIPOBEICHHYI0
depes Bepmuay Komyca O U HepHeHFWKYIAPHYyI0 K oci komyca Oc. Ilpo-
BefleM uepes Touky O B ILIOCKOCTH puCyHKa npsMmue AB, EF, mapaimeis-
HEle 0CAM ab W ef HEKOTOPOro CcedYeHHs, IEPIEHAMKYJISAPHOTO K OCH.

1) Pumcynor 133a goGasnen mmow. [A4. HI.}
?) CmoBa B KBQJ(PaTHHX CKOGKax Bcrapiensl B msganum. Opera omnia.
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CrefloBaTelibHO, €CIH U3 Kakoi-aubymb Todxm M ceueHnsa aebf omycTuTs Ha
IJIOCKOCTh PHCYHKA NeprneHAMryasp M, a us touknm () omycturs Ha AB
nepuermuKyAp PQ, u ecin moaoxute OP =z, PQ =y, QM =z, 1o aGenucca

€
M
a 2 5
£
f
aq
A o\ 8
P
F
Puc. 134.

ceuemusi cp=x, opauuata pM =y; B cuiy oTOTO, Tak Kar ocu ab, ef
HaXO[ATCA B NOCTOAHNOM oTHOomeEnn K Oc= QM =z, ecim DOIORATH
ac=bc=mz n ce= fc= nz, GyneM uMerhb

m2n2z® = m2y? + n2z?;

a ToCIej{Hee NPeJCTABIACT COS0I0 ypaBHeHme MeKAYy TpeMsa IIePeMeHHLIMA
Z, Yy W 2z, BHPajKaloIee MPUPORY KOHUIECKOH IIOBEPXHOCTH.

69. Tar kak, cramo OMTH, BCe ceueHMs, MepPHeHAURYIApHBEe K ocu Oc,
SABIAIOTCS AJIIAMIICAMU, KaKk 3TO cliefyer N3 ypapHeHua m?n2z? = m2y® -4 n2x?
(ecm1 TPHAATH z TMOCTOANHOE 3HAUEHME), TO HOXOOHEIM jKe 00pasoM JIerkKo
OTIPeIENTH CeYeHNI S, KOTOPEIe IePIeH (MK Y JIA PHEL K IPAMoitA B mim k upamoit EF.
IeficTBuTeIPHO, €CIM HAII KOHYC Iepeceib IIIOCKOCTBIO, IePIeNInKyAapHoh
K AB u mpoxopsameil gepe3 ToUKy P, 10 ecim nmoxonts OP=a, monyanM nis

. ceueHns ypaptenue m?n?z? = m?y? 4 n?q® mem-
£ M ny wooppunatamu Pp=z u pM = y. Hocnen-
f1ce, OUEBNIHO, IPEICTABISAET CO00K THIIepso-
Jqy, EMeIoillylo IeHTp B Touke P, y xoTopol

a
1oIepevHast HOJIyOCB=7n*, a CoIpAKeHHasd

(4 o na
¢ meil moxyock=-.PaHsM oGpasom, ecim

g P HOJOKATEH i HOCTOSHHEIM, TO ACHO, 9T0 Ccede-
HEe, HepleHBKYIApHoe K mpsaMoit EF, 6ymer
runepGoaof, IEeHTP KOTOPOH HAXOAUTCA Ha
Toil ke upamon EF.

70. Ecmu miockocts (pue. 135), mepece-

Pac. 135. Kajomasg KOHyC, MePHeHIuKyJIsApHa ¥ R III0C-
koctn AEBF, HO He UepHeHIWKyJIApHA HHR

k onmoit us mmpuit AB, EF, T0 cedYeHNe ROHyCa TAKKe JIETKO ONpPeJelnTs.



O CEYEHUAX IMAJTHNPA, KOHVCA M NIAPA 335

JeiicTsHTenbHO, IIycTh 3Ta IJIOCKOCTH IepecekaeT ocHoBamme AEBF mno
upamoii BE; oGo3uaunm OB =a, OF =b. [lanee, ws Kako#-nmub0 TOYRHA
cegenns M omycTum nepneHAUKYIAp M(Q m w3 Toukm () IpoBefieM OpAWHATY
QP, tak gro mounyuntca OP=x, PQ=y u QM =z, a B cuy upmpops
Komyca Gyner
mn?z® = m2? - nz?.
Taxum o6pasom, Gymer
bz

arb=(@a—2z):y wm y= -

O6osmawiM KoopjaumHATH cedenns BQ =1t u QM = z; Torna
b:Vat+bi=y:t

H, cTajlo OHThH

= U a—2x= at
“yelw ==
Oycts Va®+ b%=c; 6yzem nmersh
bt _ at
y=—7> ZT=a——"1

H HONY9INTCA CHeAylolee ypPaBHeHNne MEeKIy ! m z:
m2n2c?z? = m2b%1? 4 n%a’c® — 2n2a2ct 1 n%a?2.

1 n2a2e — GO = . BG = n2a2c
yCTh t—m_l_—n%-z— Q = u, npudem = e T pigrs TOTHA
292,727,2,2
25202,2 — (m2h2 2,2) 2 nnfabic
m?n2c?z?% = (m?b% + n%? u —{—m

71. Takmm ofpasoM, yxasaHHOE CeYeHHe KOHyCa 'Gymer rumepGooii,
¥ KOTODO#l IeHTP HAXOJUTCSA B To4UKe G, U y KOTOPOH NomepeyHast TOIYOCH

ab
Gao=—e——
Vm‘b2+n2a2
’ . mnabc .
a COmpsiFKeHHAst ¢ HOoCJC/Hel Honyocbzm. AcuMOTOTHE e 3TOU
runepoosbl, KOTOphe HepecekyT ock Ga B menrpe G, ofpasyior ¢ ocvlo Ga

mnc
14 meb* L n2g?
9T0 cedeHHe OBIIO PaBHOOOYHOH THIEPGONOM, HOMKIO WMETL MEcTo
m2n2a2 + m2n2b2 —_ m2b2 + n2a2

—i-:thBEz_ﬂ/ﬁ__i .

mV 1—n?

He OKaKeTcA Oonbmre HYJd, PaBHO-

yTOJ, TAHTEHC KOTOPOTO = . CremoBaTensHo, mJIA TOTO, UTOGHI

I

24
1—n?
60‘:IHyIO I‘I/IHep6OJIy HEJIb3A NOJNYYNTH YKa3aHHBIM BEIIIE IIyTeM. A B OpPAMOM
HOoHycCe, Tae m —n, TaureHc yrJaa, o6pa3yeM0r0 aCIMIITOTaAMHA ¢ OCBlO cCede-
HUS, =n ¥ caMHil yrox=yray aOc.

Taxum oGpaszom, eCiI TOTLKO

72. Ilycts Temepr (puc. 136) umeercsas xocoe cedenme, 1o TaKoe, 4YTO
Ilpn  1iepeceveHuM ero ¢ Irockocthio AFEBF  mnomyuaercs wpamas BT,
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wepnenguryasipaad Kk AB. loxosum OB = f w mycTh yroJ HAKJIOHA CeKyeil
OIOCKOCTY K IIOCKOCTM OCHOBAHUA, T. €. yrod OBC =@, Tak 410 cekymas
IJIOCKOCTE TIepecekaeT och KoHyca OC B touxke C.

Torpa 6Gyner

sin
BC=-1_ w oc=131%
cos @ €os @
U3 raxoi-uubynp Ttourum M wckoMoro ceuemmsi omyctum Ha BT mepuexmu-
M Kynasgp MT, a 3aTeM ONyCTUM HA ILIOCKOCTh
oCHOBaHUS TepHeHfURyaap M@, n u3 TOYRH Q

P npoBegeM Kk OB mepuenuryasap P, tak uTo ecim
4 nonomuth OP =z, PQ =y n QM =z, Mu noxy-
anM m?n?22 = m2y? + n?z?. BosnMeM niA ceueHmA
S © roopmuuHatl BT =t mw TM=u; torga, B CHIy
Q 6_\, Toro,1ro yron QTM=¢, QM =z=u sjn @, Oyer
/ TQ=ucosp=f—ux,
OTKy/la TOJNYIAeTCH
A7~ z y=t, z=using n r=f—ucose
g ¥, 3TaYUT,
Puc. 136 m2n2u? sin? @ = m?2 4 n* (f — u cos ).

73. Toaoxum BC = cogq} =g, 410 JaeT [= g cos@; rorma

x = (g —u)cos q,
W IS CEYeHMs TIONYINM [ypaBHeHHe]
m2n2u?sin? ¢ = m2? + n?g? cos? ¢ — 2n’gu cos? @ + nu’ cos® .
Iposena MS mapannenrno BT u B3aB
f gcos g gcos @

BG = cos? ¢ —m? sin? @ T ostp—misintg  A—(Ifm?sinie ?
HaXOOHUM

g cos? @ - _
- 2 00— m sin? =8G = Sy
cos? ¢ —m® sin? @

taK 9ro woopmuHaTamu Oynyr GS=s n SM =t, u TOrjga MpHXOmMM K ypan-
HEHNIO

m2n2f2 sin® @ 0
cos®@—m?sin>¢p

m2t2 + n2 (cos? ¢ — m? sin? ) s* —

Takny 06pazoM, Kpupas Oymer KOIMUECKHM CedeHHeM, WMEIIUM TenTp
g tTouke G. Smauur, oma Oyuer mapaGouoil, ecmn mentp ee G yiimer B Gecko-

[EYHOCTH, YTO MMEeT MeCTO B TOM ciydYae, Korja tge=—-, T. e. Korza

npamas BC mapannemsna cropowe Oa (puc. 134) womyca. B orom caywae

GyneT
m212 4 n2f2 — 2nfu cos ¢ = 0.
Bepmmra mapabonst Gyper B G upn BG = ic—ofga , a ee mapamerp (puc. 136) =
_2r%fcos @
=T mE
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74. Tax wrak ceuenyme upencrasiser cobow mapabony, Korma cos?q—
—m?sin? ¢ =0, To ACHO, ¥TO OHO OymeT AILINICOM, KoTfla cos? ¢ Oymer Goapmre,

gem m?sin?g, TO ecTh, Korja tg ¢ Oymer MeHbmIel), 4eM—-, a B 9TOM Caydae

npsimasi BC BeTpeTuTeA ¢ mpoOTUBONOIOMHOH cTopoHo#t (Oa KOHyca CBEpPXY.
Tax kak, crtaiio OBITH, '

BG——_8

G t—m2tgie °’
10 BG 6vaer 6Goapme, wem BC, upuuem G sABIAETCA LEHTPOM HCKOMOTO
ceuerna. TakmM o6pasoM, HOJyOoCh 3TOr0 cedenusi, HampaBienHas 1o BC,
Gyner
mfsin @

cos? ¢ —m?sin? @

?

APyras CONPsMKEHHAs ¢ HEW I0Iyoch Oyjer
_ nfsin@
V cos® p—m® sin® @

a mapamerp Oyner

n? , .
= [sing.

OTcioma cuemyeT, 4TO cedeHyue OyHeT KPYTOM, eciH

m=n) costp—m?sinZ¢p, To ectb m?=n?—n? (14 m?)sin?¢;
OTCIOA TIOJNYYaeM, 4UTO
V ni—m? mV 1+n

Vi VT

Takum o6pazom, cciad ToxbKo n He GyneT Gomabiie, Wem m, HH OJHO CedYeHUe
NoOGHOI0 Poja He MO;KET OBITH KPYroM.

sin ¢ = =sinOBC mn cosg=

75. Ecam m?sin? ¢ Gombmme, geMm cos? @, TO ecTh ecanm tg ¢ Goxapmie, dem
1 . .
= TAK 4YTO mpsiMas BC pacxojmTes ¢ mpoTuBoeskaimeil cropono konyca Oa
cBepXy, TO Cedelne SBJIACTCH TMOEPOONCH, y KOTOPOH HolcpevHAs IIOJyoCh

o mjsin@
T —cost@-Fm?sin?@

?

CONpSKCHHAA ¢ HEW IOJYOCh
_ nfsin @
- —_—————
YV m*sin® ¢ —cost@

U mapaMeTp
n? .
=— fsin g,

a TaHTEeHC yTJa, 10l KOTODHM ACHMITOTH IIepecekaioT ock B mentpe G,
OymeT

n
— 2ain< . 2
= — / n¥sin‘ g — cos? ¢.

1) B pepsom uzgaunz z B Opera omnia B 3T0M MecTe dutaeM: «0oJbmies.

22 1. Oiinep, T. 1II
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ITosTomy paccmarpuBaeMast rmmepGosa Oymer paBHOOOYHOM B TOM clirydae,
KOTHA
m?n?sin? ¢ — n? cos? p = m? = (m?+ 1) n®sin? ¢ — n? = m?2,

TO €CTh, KOTHA

Sin(P:l/L—l_nz u COS(PZM
nV 1 m? ny 1+ m?

TakuM obpazoM, A 3TOTO HEOOXOMEMO, YTOOH n OBLIO $OJNbINe eIMHMIBL:
B IPOTUBIOM CIyYae MpH MogoGHOro pomga CedeHHN HeJIL3S MOJIYYHThL PABHO-
Gounyio runepbody.

76. Horpa komyc IpsAMOM, TO eCTh KOTga m=n, TOTJa BCC CeUeHUS
MOJKIIO CBECTH K TeM, KOTOphe GBI PAaccMOTPEHHI BEHIIE, TaK KAaK IIOJOMKe-

4
£
"
a S
e [
Nz
A 7 3
D
d 5
R
.
Puc. 137.

aue mpamoii AB sapmemt ot mamero suiGopa. o amA marIOHHOro Konyca
0CTaeTCs elle UCCIef0BaTh CeYeHUsI, KOTOPHe TPOU3BOJNT ILIOCKOCTh, HAKJO-
HeHuas moJ KaKAM YTOQHO YrIoMm K upamoit AB. Wrak, mycts (puc. 137)
BR sBisierca ICPECEYEHICM CEKYIUel MIOCKOCTH ¢ IIOCKOCTHIO OCHOBAIMSA
AEBF. Tloaomum OB = f, yror OBR =6 u yrox HagRJoHa CEKyIleil K OCHO-
pammio = ¢. Torga, omyctus n3 O mepnenmirynasp OR ma BR, 6ypem mvers
OR =fsin m BR=fcosf. 3atem, mpomeisi B CeRymed NJIOCKOCTH IpA-
myio RC, met, B cuny Ttoro, uto yroa ORC = ¢, GyneM nMeThb
RC:/sinO " OC:fsinﬂsinq) )

cos @ cos @

Ecau Temepn mpoexTuponaTh Ha INIONA[b OCHOBAII CeYenmne, MepPUCHIUKY-
asproe K ocu romyca OC, To ero riaBHble OCH PACHOJNOKATCA IO JIMHUAM
AB w IF u 6yayT OTHOCUTLCA OfHA K APYroil, Kak m K 7.

77. B yrazaHHOM IOPOEKTHDYEMOM CEYeHHH IIPOBeJCM juamerp ef, mapai-
aeacHutit BR. Torma yron BOe Gyper =6. Ilycts aOb Gyper monoXkennem
CONpayKeHnoro ¢ HuM muamerpa. llonomum moayguamerp Oa=pz, Oe=vz;
TOT/IA

_ 1/m’1 sin? 04-nd cost 0
B YV m®sin? 6-+n® cos? 6
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u
mn
V= -
VY m?sin? G--n? cos? 6
a TaKKe
n?cos 6
tg BOb = ——— . ;
g 0 m2sint [§ 141]’
N03TOMY y pacCcMaTpUBAeMoTO yrJja
n2cos 0

~
cnayc OypeT = =
V m4 sin? 6+ nt cos? 0

m?2 sin B
V m* sin? 64-n4 cos? 6

KocuHyC OymeTr =

Ho yron ObR =6 -+ BOb; cienoraTenbHo,

m2sin2 8- n2cos2 0

sin ObR =

V mE sin? §4ntcos? 0

2_—-n?)sinfcos 0
cos ObR = (m2-—n?) sin 0 cos
V m4 sin® 04 nt cos? §

Ho Mrr umeem

mnV m? sin? b +n? cos? 0
m2sin® § -} n? cos? 0

pv =

78. Tark max OR = fsinf, To, cJjepoBaTeIbHO,

h— OR _ fsinf 1 m* sin? 6 4-nf cos® B
T sin0bR m=<sin< 8- n? cos? 0

|
_ (m*—n® fsinfcosh
Rb= m#sin? 0-1-n? cos? 0

Otrcioga m3 tpeyroapaurka RbOC, roropwit umeer B R mpaAMoll yroid, moay-
m? sin® 0} n2 cos2 6
(m2—n?)cislcos @
CLR Oyper ussecten. Hasee, uz wawofi-uulyub Tounm J ceueHuA IpoBefeM
mo Berpeun ¢ mpsamoin R1 upsmyo MT, mapamrensuyio Cb, a us Al 1po-
sefieM o Berpeuir ¢ Cb  mpsmyio MS, mapaaneasuayio RT, m obGoznaumm
b =MS=1, bS=TM=u, u 6ygem cuntath uX Kag O KOCOYTOABLHEIME
KOOpHHIIATAMI HCKOMOTO cedenmsi, upudeM Ttanrenc yriaa bSM[=COR]=
__m*sin? 8 -4-n?cos* 1
T (m2—n?) cos B eps @
JHNATH CTAHOBATCS IPSIMOYTOJbHEIMII, TAK KAk TaM HMeCM M = n.

auTest, uTo Tanrewc yria COR = ; Tagkam  obpasom, yroa

Crano OBITH, ACHO, YTO B MPAMOM KOHYCE 3TIL KOOP-

79. Us touru M ceucHus onmycTuM Ha maockceTs ALBF  mepnewpuxy-
asip MQ; ccan mposectn mpsamyo 7'Q, oHa OKasKCTCA HapPALICABLIOI aua-
Metpy ab. 3arem m3 TouKE () OpomemeM opAmHATy (P mapauIcibIo APYTOMY

1) B mepBoM H3JAHHE B 3HaMenaTesle ¥MeeTca MuokHTens sinf. [A, II.]
22%
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pmameTpy ef. Bems obosmavenns OP =z, PQ =y u QM =z, B cuay npupoms
Komyca Oypem HMeTh
M2v2z2 —_ M2y2 + 'V2x2.

JlelicTBuTeNbHO, ecaW mpegcTaBATh ccbe, uTo depes Toury M wupoxomauT
ceueHme, MApPaICILHOE OCHOBAHMIO, TO UZ M vZ OYAYT ero MOayAuaMeTpaMu,
mapanaiedsHHME mpAMEM ab u ef. A Tak war ctoponst OC m Ob mpsmo-
yroapHoro tpeyroabauka COD yie ompepmeledsl, WMeeM [Jsi FHIOTEHY3bE

Ch — Fsin® )y masin? 0 £nl cos? 0 — (m? —n?)2sin? 0 cos? B sin? P
- (m? sin? 8 4-n? cos? ) cos @

]

A BeaegcTBue momobus tpeyronsunkos I'QM u bCO Gypmer
TM(=u):TQ(==0b—2):QM (=2)=5bC:00b:0C;
Obu __ OCu
b FTTOh
w2 0CH? = p2Cb22 + v20b? (Ch —u)2.

caenosaTenbuo, x=0b — H y=1 ¥, 3HAYNT,

80. Ecsou mpuBemenmoc BHOIC ypapHeHme PasBepHYyTL, TO OHO AaCT Cle-
Ayioniee:
0 =p2Ch212 + v (0b2 — p20C?) u? — 2v2062Chu + v0b*Ch?;
eClI B WOCHEJ(HCM TOJOMNThH U — OV ¢ sinm ecnu B3aTh
0b* — 2 C?
0b2-Ch Cbh

bG = 062 —p?0C? — 11— (m? sin0 1 n? cos? 0) tg 2

u obosmaunte GS dwepes s, 1o G Oymer UEHTPOM KOHAYECKOrO CEYEHHA,
YpaBHEHHEM KOTODPOT0 MesHIy KooppauHatamu [ u § Oyner caepyioliee:

p2.Ch2.12 + v2 (02 — p20C?) s? ZVHQ'\’2-0172-002-(1172 :

Ob* —pt.0C?
. L-0b-0C-Ch
ero monepevYHbId IONYyANaMCTD = m ,
a CONPAMEHHEL MOTyANAMCT] = ——on 0b.0C
’ V 06> —p2oc:
H TapameTp = vE-0b-0C
n-Ch
1

Ho Boofmie dcto, 4to ecam tg ¢ Meuplre ueMm , TO ecTh

V m2sin? 0 n cos? 0

v . v
tg @ MeHplIe 4eM —— , TO KpuBasg Oymer »JIuncoM; ecim tg Q=_—, OHa

. v .
Gyner mapaGoumoii, a ecan tg ¢ Gorbure yeMm ——, 1o ona Oymer rumepGosoit.

81. TperbaM TenoM, CEUEHUA KOTOPOr0 TWIOCKOCTBIO MBI PEMWIH 3Hech
paccMoTperh, ABIAAETCA IIAP, y KOTOPOTO BCe IUIOCKHE CEUeHHS SRIAITCH,
KOHEYHO, KPyramu, Kak 3TO XOPOUIO MBBECTHO U3 BJIeMEeHTapHOH TIeoMeTpHIL.
Tem wne wmenee, 1aa Toro 49ToOH JTyumle BBHIABATH TOT METON, IIOAL3YACH
KOTOPBIM MOJKIIO, MCXOAA M3 3aJaHHOr0 YPABHOHMA [JA KAKOTO-HHGYIL Tejaa,
OUpeNeldTh PAa3AUYHLIE CeYCHUA IOCJHCTHEr0, A HCCIEAVI0 B3IeCh AHAINTH-
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4eCKH TOT BOJPOC, KOTOPHIN 00bI9HO M3naraioT cuHreTndeckd. Mrak, mycTs
(puc. 438) C OGypmer meHTpoM Imapa, ucpes KOTODbIH, KaKk MBI cefe IpejcTaB-
JisieM, OPOXOLHT NJIOCKOCTh UepTerka, TaK 4UYTO cededue, oGpasyemoe Toi
MIOCKOCTHI0, MPERCTanIsieT coboi GomeImoil Kpyr, paguyc Kotoporo CA=CB
MBI TOJNOMKHM = ¢, ITO SHBIfAETCH BMecTe ¢ TeM U pagmycoMm mapa. llycrs,
nanee, mpsamaa D7 OGymer mepecedenueMm

CeRYIEii IO/ ¢ IIOCKOCTBIO YePTerRa M
U mycTh Ha Hee u3 Touxu C omyined mep- £
nenpukyasp CD, KoTopwii mycts = f, a AR S T
yrod HAKJIOHA NYCTh = . e ~o

82. Ilyers M — rarasa-uubyap Touka \A ¢ P |8 v/
ACKOMOI'0 CEUYeHUH; U3 Imocaegneil va mio-

CKOCTh TePTesia OIYCTHM NepUeHguKyIap
MQ, a orcopa Ha npamyo CD, xotopyio
MH TPUHAIE B Ka4ecTBE OCH, — IEpHeH-
nukyasp QP. Ecan mu ofo3naunM Koop-
punatt CP =z, PQ=yn QM =1z, 1o
B cuy NpHpORB mapa Oyper x?--y*+
4-z2=a?. IlpoBemem taxske m3 M nepnenmuryasp MT x npamoit DT
u coemuEav Touku () w 7'; rorma, BBHAY TorTo, uro Kak Q7, mak m MT
nepueaguryasapusl K DT, yron MT(Q mnocaymur Mmepoil Hakgona cexymeit
NIOCKOCTH K INTOCKOCTH OCHOBALUS, M 9TOT HAKIOH MycTh = ¢. CieqoBaTeNbHo,
ecan paccmarpuBaTh DT m M7T Kar ROOPAMHATHI MCKOMOTO CedeHHA H 0003-
vagute DT =t, TM =u, M monyyum

Puc. 138.

MQ=using n TQ=ucosq.
Nrak, Oygem nmersh
CP=zxz=f—ucosp, PQ=9y=t u QM=z=using.

Ecan MOJCTABUTL BTH 3HAYEHNH, TO HNOJAYYUTCHA cJlexylomee ypasnexune MJd
NCKOMOI'0O CcCUeHIA Iapa:

f2—2fucos o+ u4 12=aq2

83. flcmro, wro nro — ypaBuenue Kpyra. lleficTBHTENbHO, ecJH ITOJIOMKATH
u-—feosp =38, TO MONYUNTCH

[Psin? @+ s2+ 12 =a?,

OTKYyHa clejyer, 4TO pajgnyc cegenns =} a® — f*sin® @. 1losromy, ccau m3
tToaku ) nposectu [Dc napannensHo oppupaate 7'M m onycTUTL Ha Hee H3
neHTpa mepueHparkyasp Cc, 10 mockonbky CD =f n yron CDc=yg, Gynem
umers De=fcosg n Cc=fsing. Orcioga caegyer, 4ro eciId KOOPAUHATH
S Mt OTHECTM K TeHTpy, TOUKA ¢ OKaskeTcs meHTpoM cedenus u )/ € B2— Cc?
Oymer paguycoM 5TOro Kpyra,— Kak 3TO s#CHO U3 BJIeMenTapHol TeoMeTpHu.
Anamoruunbsisi o0pasoM MOKHO MCCJIEA0BATL JIOOHE CeYeHnA DI0CKOCTAME
BCEX APYIUX TeJ, ecAll TOJIBKO IPUPONA NocjeHUAX BHpa@eHa € IOMOMBIO
YPaBHEHHSI MERIY TpemA IePEeMeHHbBIMH.

84. Jlns Toro urtobn nyyme pasodpaTbCd BO BCeX UBJIOKEHIIEIX BHINE
onepanuax, npexpcrasum cebe (pmc. 139) HekoTopoe Telo, MPUPOJA KOTOPOTO
BHID&jKeHa ypaBHEHHEeM MeRLy Tpema Koopuusatamn AP =z, PQ =y n QM =z,
M3 KOTOPBIX NIEpBHIE JIBE JEHAT B INIOCKOCTH 4YepTeska, & NOocaeHAA 2 mep-
NeRMKYIApHA K 9ToH mmockoctu. Ilepecedem »To  Telno Kakoi-puOyZb
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IJIOCKOCTRI0O M HYyCThH MUHMEH HePecedeHus 9ToH DNOCKOCTH € ILIOCKOCTHIO

gepTesxa Oymer upsamasx D7, a’yron waxkaona=¢. [logosum, €T0 OpAMas

AD = f, yron ADE =0; Torna, omyctns us toukn A ma DFE mepneHpnxkynsp
M AE, 6ymem 1merh

Al =fsin® u DE={fcosH.

Satem u3 Todrkm M HCKOMOTO ceueHum

0 ounyetum  wa DT uepuenguwyasp M7T.

Ecan npr saten nposegem mpsyyio Q7T, To

\‘ yron M 7T'(Q) Gyper pasen ganmgoMy yray ma-

s raoHa ¢. CmemoBatenbno, ecam B3aTs DT

n TM B RadecTBe KOOPAMIAT HCKOMOTO Ce-

/ v yenns 1 obozwaunth DT =t, TM =u, Gy-

\ \ P D IeM ITMETh
"~ : QM =using 1.T7Q = u cos g.
85. Omycrum n3 7 ma oce AD mepmen-
aurynap 7V;rorna, rak kag yroax 7'DV =,
£ Oymer IV =tsinh nu DV =1cos6. Jlamee,
Prc. 139. Tak Kak yrox 7QP =06, OGynen mMeTs
PV=usinlcosouPQ—TV =ucoshcosp.

Ws arux mocaefinx  BHIpAMCUUI LOOPAUHATHL %, ¥ M 2 BBHIPAKAIOTCS
caemylonuM ofpazsoM ucpes ! I u:

AP =x=f+1cosb-—usinbcosq

PQ=y=tsinf-+u cosbcosq,

a TaKKe
QM =z=using.

CrejioBaTesbHo, €CAW ITH BBIPAsKEHHA UOJCTABNTL B 3ajiallHoe ypaBHeNue
MEMAY &, ¥ U 2z LA TeJa, TO MONYYHTCsA ypaBHeHMe Memay { H U, T. e.
MEKNY I(OOpI{HHaTaMH HOCWOMOr0 ceyeHlTsd, 11 TaKUM 06pa30M BBIABUTCA 'H'pH-
pofia TOCHEHerc. JTOT METOH, IOYTH COBHAJAeT € TeM, KOTOPBIM MLl BOC-
NOJb30BANNKCE BEIIE, B Im. 00,

= 4SS



FTABA IV
Ob UBMEHEHUH KOOPTHHAT [*]

86. IogoGrEO TOMY, KaR ypaBHEHMSI A KPUBKIX JINHUA, HAXOLALAXCA
B OMHOIT ¥ TOIl 3Kke MITOCKOCTNH, MOMHSHO NpeofpasoBaTh Ha 0ECUHCICHHOe MHOIKe-
€TBO JafoB, M3MEHsA TMadajlo KOOPZUHAT WJIH IIOJO;KEeHHe 0CH, WM e H TO
K Apyroe, Tak B AHHOM cllydae BO3MOKHO eme ropasyo Oosbimee pasnooGpa-
aue. JlelicTBUTENBHO, BO-MEPBLIX, B TOM IIOCKOCTH, B KOTOPOIl HaXogATcsa ABe
KOOPIMHATHI, TOCAETHIE MOYKHO MEHATH OECKOHeYHO MHOTIMH CHOCODaMM.
3ateM, KOHEUHO, MO:KHO U3MEHATH IIOCKOCTE, B KOTOPOIl Jeskar aTH JiBe KOOp-
JAMHATH, If DTIM I1IyTeM yKasaHHOe BHIe pPasHooOpasWe MOYKHO YMHOJKHUTD
1o Gecxomeunocti. Ciegonate LHO, eclH 3afaHO ypaBHEHIe MeRy TpeMs
B3aMMHO-HepIeHANKYIAPILMIL KOOPAUHATAME, MOKHO BCerga Halitu fpyroe
ypaBHeHde ME/RAY KARUMU-HIOYAb TpeMsa [DPYLHMH, TOYHO TaKi;Ke B3aNMIO
ACPIeRINKYISIPHBIMIL, KOOPZHHATAMH, TOJI0KeHHEe KOTODHX MO CpaBHEHUO
¢ HepBOHAYAJABHBIMH MOSKHO BapbupoBarh B Geckomeuno Goxbmeil Mepe, ueM
B cllydae JHIIb qBYX KOOPIHAT, KaK 9TO MMEET MeCTO /I yPaBHEHNIT KPIBBIX
IUHAL.

87. Touyernm cHauaia, 9yTO M3MEHAETCS JUIbL Havalo abcuucc x Ha ocH,
Tar 4TO ABE JPYTMe KOOPIUHATH ¥ U 7 0CTaloTca 6e3 N3MeHeHNnd, a HoBasa abc-
mEcca OTAUYACTCA OT & 1TOCTOAHHBIM KojJugecTBoM. Mrak, mycTh Hopaa abe-
mucca=1; Torga oynetr x={f+a. Ecau 310 sHavenne mMOACTaBUTH B yparHeHue
VIS TIOBEPXHOCTH, TO MOJYYUTCS yPaBHEHNE MeIy TpeMsl KoopAuHaTamil f, ¥
U z, KOTOpoe, XOTS OTJANYHO OT NMepporo, OyjAeT Bce ;Ke ypaBHeHHeM s TOH
e TopepxHOoeTH. Taknm ke 06pazoM MOKHO H JPYTHe KOODAMHATH y W 2
VBEJIMUIUTh MM VMEHBIIUTL HA HOCTOHHHLIE KOJIIYecTBa, W eCJAM TOJIOKITh
z=t4+a, y=u-+-bn z=0v-+c, MOKHO LOJYIUTh yPABHEHNIE MEIRILY TpeMs mepe-
MeHHBIMW BeJUYITHAME {, ¥ W U Toil #ie mosepxHoctn. Ilpu aToM HoBRIE KOOD/IH-
HaTH OyAyT IapaJjiielbHbl TePBOHAYANBHMM. Bee e MoJyIeHHOe DTHM TTyTeM
ypaBHEHHE MOBEPXHOCTH XOTs U sBjsieTcs Gosiee oOWMM, OTHAKO HE OYEHB
CHJILHO OTJIHTAETCS OT MepPBOIa4aJILHOIO.

88. Tak Kak TpM NpsSMOYTroTbHEE KOOPAWHATH, ypaBHEHME ME;KAy KOTO-
PHIMH BBIpaaeT MPHUPOAY IOBEPXHOCTH, OTHOCAT K TPeM B3AMMHO MEpIeHIU~
RYJAPHLIM MITOCKOCTAM, MBI fonyeriM (puc. 140), 4ro onna miockocTh, B KOTO-
POl OTKIANLIBAIOTCA B KOOPAMHATSH Z U Y, ocTaercsa Ge3 M3MeHeHUS, HO TOIb-
Ko B Heil B KauecTpe ocll 0epyT Kakylo-HuOyap apyryio sunuto CT Bmecto
auenn AP. Tak xak, sHaunt, npesine upu ocu A P xooppumaramu et AP =z,
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PQ=y,QM =2z, ro upu nosoii ocu CT roopanuara QM = z ocTaneTcs mpesKneit,
HO ByMsA ocTanbiniMu 6yayT CT =t u T'Q =u, ecin npoBectu Q7 mepuengnry-
aApHO K Howoil ocu CT. Crepgopateldsmo, misi Toro yro0H Ha#WTH ypaBHEHHe
MEIKIY 3TUMM HOBBIMEH KoopaumaTaMmu £, U M 2z, Ipo-
BesieM CR mapamiennHo TipeskHeit ocu AP, satem

M
3 Touku C omycTUM Ha Hee mneprneHmaukyiasp CB
n nonomuM AB =a, BC=b n yron RCT={. Ha-
a womer|, nposegeM 'R mnepuenpuryispuoo r CR,
a Takke u3 roukn I uposegem mepnenmnkyasap T'S
Ha npoposkenue QP.
B A P

89. Ilocne Beero sToro B Tpeyroapnnre TCR

c P oymer TR=tsin{, CR=t#cos [, a B TpeyrolbHEKe
QTS, B Kotopom yroa y touxkm Q Oymer TOUHO

Tak ;e =_, noayaurca 7S = usmg u QS=u cos{.

7 S
Orcropa mojtydaem
AP=x2=CR+TS—AB =1icosl-+usinf—a,
Puc. 140. QP:()S—TR—BC:y:ucosC—tsin(‘;—b.

CiegoBaTeabHO, €CIU IOACTABUTH 3TN 3HAUCHNS BMECTO X H Y B Mpelllo;KeHHOS
ypaBsHeHNe TOBEPXHOCTH, IOJYIHTCS, yPaBHeHHe ME;KIY TpeMd HOBBIMH KOOD-
OUHaTaMu ¢, u u z, KoTopoe OymeT BHIPA/KaThb OPHPOAY TOM e IMOBEPXHOCTH.
Ho sT0 noBoe ypasuenue Oyner ropasuo 6oiee o0muM 1o cBoeMy BHIY, TAK KaK
B HEero BXOJAT TPHW HOBLIe NPOM3BOJbHLIE NOCTOAHHHEE @, b m [, KoTophle He
BXOIWIY B COCTAB INlepPBOHAYaJbHOTO ypaBHenus. Oso Oyaer ofmum ypasHe-
HieM, eclIH TOIbKO OCTAeTCH HEeUM3MEeHHOI THIOCKOCTh, B KOTOPOH HaXOMATCH

InBe KOOPAMHATHL X U .

90. IlycTh Temeph M3MEHACTCSI M TIOCKOCTH, B KOTOPOIH OLIIH B3ATHL ABE

IlepBOHAYAJIbHbIe KOOPAMHATLL M Y, NIPEsKpe
Bcero TakuM  oGpasom (pmc. 141), uro
HOBasg IVIOCKOCTH IepeceKaercs ¢  IPesk-
Hell miIockocTeio APQ mo Toil npsamoit AP,
KOTOPYIO MBI OyaeM paccMarpuBaTh B KadyecTBe
OCH HJiA HOBHX Koopnumar. Utar, myets APT
Gymer 3Toil HOBOI MIOCKOCTBIO, 4 ee YIJIOM Ha-
RIOHA K TIpexueii miockoctn APQ uycts Gymer
yroa QPT, woropeiii oGozmaunm uepes 1. Ma
rouku M uposegem K P Tuopmans M T, xoTopas
OJIHOBPEMEHHO Oy[eT HepueH UKy IApHA K HOBOII
INIOCKOCTH U CHIrpaeT poJb Tperbeil KoopouHa- Puec. 141,
tel. ObosHaInM, cTado OHITH, TPU HOBHE KOOP-

muaatet AP =z, PT =u n 'TM = v. Eenu nposefeM I'R mepnemaurylIApro
kK PQ u TS nepueugnrynspumo K QM, 10 OygeM nmers

TR=usinn, PR=ucosn, TS=vsinny n MS=vcosn.

Orcroma caegyeTt, 9T0
PQ=y=ucosm—uvsinn u QM =z=vcosn+tusinm.

Eciv »Ti 3HadeHwsa IoNCTaBUTB B 3ajallHOC YPABHEHWE BMECTO Y U 3
TO TOAYYATCHA YPABHEHWe MERIYy TpeMdA HOBLIMA KOOPIUHATAMH %, U ¥ U,
KOTOPOE BHIPABHT HPHPOLY Toll Ke caM0il IOBEPXHOCTH.
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91. TIpenmososwuM Tenepn (cM. puc. 140, c1p. 344), uTo mepeceuenme
HOBOHl CeRyme#l IJIOCKOCTH € NJOCKOCThIo AP(Q MPOMCXOoaNT 1O HEKOTOpOit
mpamoit C7 u mycerh 1 Oymer yrioM HAKJIOHA VYKa3aHBIX INIOCKOCTeN;
MH Tpumem 3Ty upsamyio CI1' B KadecTBe OCH 1Ia HOBOH miockoctd. Hafimem
Ope;KJIe BCEro ypaBHEHME MCHY KOOpPAMHATAMU B ILlocKoctH APQ, ornecen-
HEM K ocu C7T'. CoriacHo ToMy, uTO HB3JIOMKEHO BHIIIE, €r0 MOKHO HAWTH
caepytomum obpasom. Ionowum AB=a, BC=0b, yron TCR={ u wroopnu-
natel CT =p, TQ=¢g n QM =r, Tar 410

x=pcosi+gsinl —a, y=qcos{—psin{—bn z=r.

A Temepn, corzacHo npeapjymieMy maparpady, eclIm B3AThH HOBHE KOOP-
JUHATHL §, ¥ U U, HOJY4YUTCH

p=1, gq=ucosm—vusinn ®m r=vcosn-tusinm.

Ecou IO;ICTABUTH 3TH 3HAYECHHWA, TO MNEPBOHAYAJILHLIC KOODAWUHATH X, Y, 2
BhIPA3sATCH Yeped HOBLIE TaKUM O6p&30M, 9T0 IIOJYUYNTCA

=tcos{tusinf cosn—ovsinfsinn—a

y=tsin{+ucosfcosn—vcosfsinn—b,

a TaKe
=usinm+vcos.

92. Bosbmem Teneps (cM. puc. 140) B Toii HOBOH NJIOCKOCTH, B KOTOPOM
HaXOAATCA KOOPAUMHATH [ K U, B KAYecTBEe OCH KaKyo-HHOYAb HOBYI AWHUIO,
H TOTza MoJydnTcs Hauboiee ofiiee ypaBHEHHE JIA PACCMATPHBAEMON TOBEPX-
wocn. Ilycrs mua stoit meam AP, PQ, QM GynyT KoopinHaTaMu ¢, u u 0,
KOTOpbBI® Mbl TOJALKO 4T0 Hawmil, tak urto AP upexcrasiaser coloio mepe-
cedeHyre YINOMAHYTOH BHIIIE HJIOCKOCTH € IJIOCKOCTBIO, B KOTOPOH, KAk MBI
cebe IpecTABIseM, B3ATH NEPBOHAYAIBHLIE KOOPIMHATHL & u ¥. IlycTh
npamas CT Gyner HOBoI oCBIO, K KOTOPOil MB OTHOCHM HCKOMBIE HOBEIE
Haubomee obmue Koopaunatsi; obosnaunm ux CT = p, T7Q = qu QM = r. Kpome
toro, AB u BC —mnocrosmnsie orpeskn, a yroax CITR mnycrs=0. Torpa,
cornacuo § 89, Oymer

t=pcosB+gsind—AB

u= —psinf-+qcosb— BC,
a TaKme
v=r.

Ecnm orm suadeHmst MOXCTABUTL B BHIPAKEIN, NPHBEIEHHBIE B IPETIECT-
ByIOleM maparpade, TO TOIVUATCH

x=p(cosf cosb—sinf cosnsinb) 4
4+ q(cosfsinf+sinf cosmncosB) —rsinfsinn4 f

y= —p(sinf cos B+ cos{ cos nsin B) —
_ —q (singsin 0 — cos{ cosmncost) —rcossinn+ g,
a TaKmxe
2= — psinnsinf - gsinncosb +rcosnt-#,
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rae f, g ¥ h mpeficTaBiA0T OO0 HMOCTOAHHLIe OTPe3KN, 00pasoBaHHEE TEMU
OTPE3KaMH, KOTOpBIe OBUIN CHAYAJka BBEJEHBI B PaCUer.

93. Taxum oGpasom scHO, 9T0 Hambolee obiiee ypaBHCHUE mid M0G0
HOBEPXHOCTU CONEP/KUT INECTh HPOU3BOJABHLIX IOCTOSHHBIX ¥ 9T0 KaK OH
mocrenHNe HNU OLIIM ONpeJeseHbl, ypaBHEHME BCETHA BHIPAMKAET NPUPONY
OIHOI M Toil ke moBepXHOCTH. M CKOJIb Gbl MPOCTLIM W C3RATHIM HII ObLJIO YpaB-
HeHNe I8 MOBepXHOCTH MeKAY KOOpAHHATAME X, I, 3, €CJIM U3 Hero COCTaBUTh
HanGosee o0IIee YPaBHCHUE MEKAY p, ¢ U 7', TO BCIEACTBUE 0OJBINOro KoJmde-
CTBA MPOMBBONLHLIX IMOCTOAHHBIX 9TO ypaBuHeaue Oyaer o HeoGXogNMOCTH
09eHb CJIO/KHBIM, B 0CODGHHOCTH ecil B HeM fo0aBsaTcsa GoJiee BBICOKUE M3Me-
peHUs KoluvecTB z, § 1 2. TakumM o0pasoM, eABa I MOKeT MPEeNCTABHTECA CIy-
gaif, Korjga clegoeato Osol mpHOernyTh K HauOogee oO0memy ypasuenuo. Il eii-
CTBHTEJIbHO, XOTHA €0 I0Je3HOCTh MOMKHO YCMOTPETh B TOM, YTO M3 HEro myTeM
moaxXogAamero mogdopa NOAIeKAMIUX OUpeJeSeHui0 MOCTOAHABIX I10JYy4YaeTcs
npocreiiliiee ypasdeHule, HO 9Ta padoTa W3-3a HPOCTPAHHOCTU BEIKIAJOK OKa-
3bIBaeTcA GOMbINel YacThio BechMa yToMmutenbHo#. Tem me Menee B gajdbmeii-
mieM yKasaHHbIL MeTOJ COoCTaBIeH s Hanhosee o0 ypaBHeHuil He OCTaHeTCA
0e3 TIpUMEHEeHUA, TAK KAK € ero IIOMOI[HI0 MOJKHO BLIABATEL M JOKA3aTh 3aMe-
JaTeJbHbIEe CBOICTBA.

94. Xora maunbGosee obuiee ypaBHenue (HBAET 3Q9aCTYI0 OUEIH CAOFKHBIM,
TeM He MeHee, eclIM y4YMTLIBATH U3MEpeHiis, KOTOpbie 00pa3yT B3ATHIE COB-
MeCTHO KOOPAUHATHL, TO MX YMCI0 BCETrZa OKAYKETCA PABHLIM IUCTY UIMEpe-
HHI, KOTOpSIE TABAJIU HePBOHAYAIBHLIC KOOPMITHATL 2, [/ U 7. Hanpumep, Tak
Kak ypapHer#e mapa x>--y2+ 2% == a2 sindsercst ypaBHeHUEM JBYX MU3MEpPEHUH,
TO U camoe ofmiee ypaBHeHie JiIs Hero OyHeT cofgepskaTh He Goliee IBYX H3Me-
peHnil Roopmuuat p, ¢ u r. llosromy uueno usmepenuit, Koropuie o0pasyor
KOOPAUHATHL B KAaKOM-JIu00 ypaBHEHIIN MOBEPXHOCTH, JaeT HaM CyMecTBeHHY 0
0C0GEHHOCTH 3TON HOBEPXHOCTI(, UG0 KAK GBI MbI HI M3MEHIH NOI0KCHEE KOO~
MUHAT, BCErga HOMyTdTCSA OMMaaKoBoe dwiciao uaMmepeuuil. Tawumm olpasow,
IO OTHOMICHHI0 K TOBEPXHOCTAM IPHIMEHUMBI Te JRe cOoDpaKeHus, KoTopble
PaHBIIe MLl IMPUMEHIIN K KPUBHM JHHMAM I B CILy KOTOPHIX MBI Paszielinin
UX Ha ompegenendsie nopagki. Takum oGpasoM, mpepcrasiserca nexecoodpas-
HEIM DACHpeAetuTh HOBEPXHOCTH HA IMOPSAKM COOTBETCTBCHHO Pa3MEpPHOCTH
AX KOOPAMHAT, M TOT/A MOREPXHOCTHIO HEPBOrO MOPAAKA GygeT TaKasd MOBePX-
HOCTB, ROTOpas comepHuT B cefe Jiuiis meppoe uaMepenue. Ko sropomy mopsaa-
Ky MBI OTHeceM HOBepXiHoCTh, B yPABHEHIH KOTOPOH 4HCIO M3MEPEeHHl KOoOp-
JUHAT yBeJUYNBAETCS M0 ABYX. Tak U galnime, B COOTBETCTBAH C IUCAOM H3Me-
pennii, o0pasywrcd cilegyoluge MOPARKI TOBEPXHOCTE.

95. Feau ¢ TeM, 4To MOl TOJBKO 9TO CKa3alli, COTMOCTABUTH TO, 9TO BHITIE
H3J0:KeHO 0 HAXO/KAeHUA IMIOCKHX CeYeHMI M1080il MOBEPXHOCTH, TO MLl 3aMe-
TUM, 4TO HOPAAOK CedeHMH Bcerga cOBHAZAeT € MOPAZKOM, K KOTOPOMY TpU-
HaJJIeKAT TOBePXHOCTH. [lefictBUTeNBHO, YeTh M1 KaKoM-AUOyab TIOREPXHO-
CTH JaHO ypaBHeHNe Mexy KOOpAUHATAME Z, J W z, TpHHaapieKamee K n-My
IOPANKY, 0 HYyCTh OPTOTOHATLHLIMI KOOPAUHATAMY KaKOro-Ii00 N3 ee cede-
HArll OypyT ¢ wu. Boome B § 85 Mol Busentir, 9To MoKHO HallTH ypaBHeHUEe MesKy
! U u, ecllH B ypaBHEHNN I IOBEPXHOCTH IOJACTABATE CHNYIOMEe 3HAYCHIA:

r=/-+tcosb—usinbcosg

y=1tsinf 4 ucoslcosq,
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a TaKKe

z = u sin ¢.
Wrak, oueBmjiio, 4T0 ypaBHEHMUe cevuedlisl He MOKeT COJep:KaTh 00JBIIETO
qicaa U3MEPeHdii, yeM ypasHeHHe Me;KAy x, J ¥ {, 1 OHO BCeIjia jlaeT TakKoe
3Ke TOYIO YUCI0 UzMepeHHiL.

96. Tarum 00pasoM, MOBCPXHOCTH IepBOrO IIOPAAKa NPH Hepeceyennn
HX HOJIOCKOCTHIO MOryT AaThL JMHIL JMHUIT aepBoro nmopagKa T. e. npAamMbre.
3ateM TpHm Hmepecededlis MOBEPXIOCTH BTOPOIO HOPAARA INIOCKOCTBIO TMOJY-
9ai0TCH UL JIIHUM BTOPOro WOpska, min KOHMYECKHE cedeHus; u6o KoHH-
YecKad MOBEPXHOCThL — TORE ITOBEPXHOCTH BTOPOTO MOPAMAKA, YPaBHEHHEM
KOTOPOR ABJIseTCH
22 = az? - By

AnayiornaasM 06paszoM U3 TOBEPXHOCTH TPETHEro NOPAAKA ¢ IIOMOMIBO TINIOCKUX
cedeHNIT MOJTyyYaloTeA JUHNI TPETLero mopaaKa u Tak jaaltee. Ho umoii pas mo-
ET CAYYUTHCH, 9TO ypaBHEHIe KaKoro-A1nbo ceueHHA MOIYCKAaeT JeNuTesu,
U B 9TOM CJydae cedenne OyNeT COCTOATH W3 ABYX WM GOJBHIEro 4ucsia JIHHR
HU3mMUX mopagkos. Tak, manpuMep, ceueHHe KOHyca 4epes ero Bepmuany Oyaer
COCTOATH U3 ABYX IPAMLIX TUHHI, KOTOPHE, 0OMHAKO, OyAyYH B3sTH COBMECTHO,
€037(AI0T BHAUMOCTh JINHAN BTOPOTO MOPARKA, KaK MBI YK€ OTMEYaJu BHIIIE.

97. Ycranmopus TakuM o0pasoM KiIaccnUKamuio TOPANKOB, MbI PaccMo-
TPUM [PEKIE BCEro Te MOBEPXHOCTH, KOTOPHE OTHOCATCSI K NEPBOMY HOPAIKY.-
Wrak, ypasnenrem, BLIpaskalolluM uxX HOPUPORY, Oymer

axr+ Py +vyz=a.

Tak Kak Bce CEUSHMT 9TIIX HOBEPXHOCTEIl HAOCKOCTBIO CYTh TIPAMDIC JIMHAM,
TO ACHO, 4TO 3THU HOBEPXHOCTH He MOTYT HE OHITHL MIOCKAMH; 160 eclii O OHH
MMEJH BHIIYRIOCTh WM BOTHYTOCTh, TO 00A3aTelIbHO HOJIYINIOCh OBl KpHMBO-
IuHeiinoe cedemie. JlelicTBuTeNbiro, XoTa cpefl Apyrux MOPARKOB CYIIECTRY-
0T TAKOTO POfA MOBEPXIIOCTH, Y KOTOPBIX HEKOTOPbIE CCYEHHA IPCHCTARIANOT
co0oi0 TpaMeie TUHAN (KaK MBl 9TO BUJEJH, HApUMep, yV IIWIMHApA, KoHYyca
W IPYTHX), OHAKO y 3TUX MOBEPXHOCTEH He UCKII0YaeTCsA BO3MOYKIIOCTD KPUBO-
AuHeliHbBIX cewennii. Taxknm o6pasoM, MLl BCTpPedaeMCA 376Ch C TCM KE I0J0-
KeHmeM, KaKkoe Mol HaOogann y JIMHNH, a IMenHo: ToXo6H0 TOMY KaK JIUHAMA,
KOTOpasA HAKAK He MoyieT OulTh IepeceueHa npsmoil dunHell 0ojee 4eM B 0XHOI
TouKe, ABisercd o0g3aTeNbHO PAMOIl, TaK W MOBEPXHOCTH, KoTopas, Oyaydn
fepecedena HMIOCKOCTBIO, BCOINA [AaeT NPAMYIO JHHNI, MoJKHA 00g3aTelbHO
ORITH CaMa IJIOCKOCTBIO.

98. YKazaHHOe CBONCTBO MOMKHO CaMBIM ACHBIM 00Pa3oOM MOKasaTh, UCXONs
m3 mHaubosee obmero ypasaenusa. [lelicTBurenbHo, cocTaBUM M3 ypaBHeHUS
oz-+PBy+vyz = a mandoaee olmee ypaBHeHHe ITpu KOOpAUHATAX p, ¢ I I' coTla-
cHo § 92. Xorda MBI BBOMUM INECTH HOBBIX IIPOU3BOJIHHBX IIOCTOAHHLIX, HHITO
He MeIiaeT HAM ONpEeJeNdTh WX TAKUM oGpaszoM, 4to0bl Ko3dQummeHTH OpH
ABYX KOODIMHATAX p M ¢ MCYe3alH, CJIETOBATENLHO, YTOGHI 0CTATOCH ypapHe-
mue sUAa r=f, BHpaskallee OPUPOAY Toil e camoil mopepxmoctH. A 370
ypaBHeNnKe r =/ mnoxkaspiBaeT, 4T0 paccMaTpHBaeMasd MOBCPXHOCTL MapaJ-
JIeIbHA IUIOCKOCTH, B KOTOPOH HAXONATCA KOOPIUHATHI p M ¢ W, CTayo GHTH,
49TO0 OHa fABIdeTcH mMIocKocThlo. Mowuno crenats u Tak, urobm Owyo r=90,
W TOTA& CTaHeT OUEBHIHO, 9TO TJIOCKOCThH, B KoTopoii GepyT p m ¢, SABIAETCH
ACKOMOH TOBEPXHOCTHIO.
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99. Tlockoapky, TaruM 06paszoM, YCTAHOBJEHO, YTO TOBEPXHOCTD, BRIpa-
wmaemasg ypasuenneM ax - fy - yz=a, SBIsSETCs INIOCKOCTHIO, CJIEAyeT Ompe-
TeJNUTL ee TOJIOMKEeIIHe Mo OTHOMEHUI0 K Tol

M wnockocTi, B KOTOPOH GEPYTCH KOODIAHATH

/ z uy. Wrag, mycrs (puc. 142) M Gyper

KaKoli-muOyab TOUKOH 9TOH MOBEpXHOCTH

W IyCTh WMeeM TpH KoopomuaTu AP =g,
8 PQ=y u QM =z. llonowum, Bo-mepBHX,
z= 0. Torpa mosyamics ypasrHenme ox -}
S ~+ By = a, BB pasKa0IIee NepecedeHne NCKOMO
MOBEPXHOCTH € ILIOCKOCTHI0 APQ; sTHM .a1e-
A ; 2 peceuenneM OyfeT, 0UeBHIHO, MPsIMAT JTHHHS
BCR, mnonomenne XoTopoil OTHOCUTEIILHO

ocu AP rtakoso, uro npamas ADB, nepnen-
R\ nukyasipras k ocu AP B nmockoctn APQ,

oymer = % , a AC= % . Orcona caemyer,

Pnc. 142. . a
g0 TaHrenc yraa ACB 6yner = B H, cTalo

—2__ u kocumyc = —_B—_ . [Tpomommum saTem mm-
Va2 p? } a*+p2
“ a
mmo QP jio nepeceuenua ee ¢ npsivoit BC B R; torga, tak kak CP =z — <

OHTBH, €r0 CHHYC=

zVaErp aVarip? gz e
CR = ﬁ — (lﬁ u PR= ﬁ [3
100. Onycrum w3 Touxu @ wa BC uepnenmmkysiap (S u nposeneMm

aurnio MS; torga Gvher scwo, uto yroyt MSQ paer mepy HaklIoHa pac-
cMaTpupaeMoil mopepxHocTit K Itockoetnn APQ. Tag xak, crtamo Ownry,

PR_—_ax(j'a, 10 Gymer anﬁ_lgﬁ;“: —%z, U B CHJIy TOTO, 4TO yIOJX
RQS = ACB, 6yner QS = — %:2 . Orcroga moayuaercs, uro y yraa QSM

J— 2. 2
—M u, 3HAYHUT, HOC“HyC:.—:’Y*——‘ .
VaTpty

Taxum oGpazoM, HCKOMas I0BePXHOCTh HAKJONEHA K IIOCKOCTH, B KOTOPOI.
IeaT T U Y,

TAHIeHC =

Vart p?
IIofi yraom, T&HTEHC KOTOPOro = —f .
PaBunim o6pazoMm Ta ke MOBEPXHOCTL OyjeT WVAKJIOHena K INIOCKOCTM KOOD-

ONHAT & U 2

V@@ Fy2
mox yriaoM, TaHreuc XKOTOPOTro = — _T— R
a TaKMe K NIOCKOCTH KoopAVHaT y n 2
VEry
moj yrijoM, TAHTCHC XOTOPOro = — —T— .

R4S SS2
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0 INOBEPXHOCTAX BTOPOI'0 MOPSIIKAI®]

101. Tak Kak TOPARKN ITOBEPXHOCTEH YyCTAHOBIEHH B COOTBETCTBUM C YHC-
JIOM HM3MEpPeHHWH, KoTOpoe COCTABJAIOT B yPaBHEHHH COBMECTHO B3ATHE CTe-
IOeHW Z, Y U Z, TO B CIydae, eclIN Adsa Kakof-EmOynb HOBEPXHOCTH HaeTcs
adarefpamueckoe ypaBHEHHS, MOJKHO TOTYAC jKe yKasaTh, K KAKOMY MOPANKY
CJIeyeT OTHECTH DTY MOBEPXHOCTh. A TaK Rak BbIe GbLIO MOKA3aHO, YTO BCA-
Kag IIOBEPXHOCTb HePBOT0 NMOPANKA mpecTaBiseT coboo MIOCKOCTh, TO B HAC-
ToAmeidl TiaBe A HOABepPrHy HCCJIENOBAHUIO MOBEPXHOCTH BTOPOro IIOPANKA.
Cpenu Tocle(HIX cpasy sKe BEIABIAercA 66Ibmmee pasHoobpasue, YeM Cpeju
JHMHEAA BTOPOrO MOPARKA, YTO, KOHEYHO, JerkKo oOHADYIKATH BCAKOMY, KTO
obpartur Ha »1o BHuManue. UTak, a1 mocrapamch OTUeTIMBO ONHCATH 9TH Pas-
aupgnele pogsl. A y moBepxHOCcTeil Gosiee BHICORUX MOPAAKOB KOJIMYECTBO MX
POLOB BO3PACTaeT B TaKoil Mepe, YTO MBI BBIHY#IEHH IIONHOCTBI0 OTKA3ATHCA
OT MX PACCMOTPEHUA.

102. Tax Rak npupoaa MOBePXHOCTEN BTOPOro MOPSAKa BHpaskaeTCsa ypas-
HEHHMeM, B KOTOPOM HM3MepeHHe HepeMeHHBIX Z, ¥ U Z JOXOAUT A0 ABYX, TO
OQUIKHND ¥ KOHYC KaK NIpsAMoil, TaK W HAKJIOHHEIA, a TaksKe map, CBOlCTBa
KOTOPBIX MBI y3Ke OINCANH, BXOAHT B COCTAB 3TOI0 BTOpPOro mopamka. Bce e
MOBEPXHOCTH, OTHOCAIMMECT R HTOMY NOPANAKY, COAepsKaTcs B CclejylomieM
ofmeM ypaBHeHWH:

az? -+ Byz + yrz+ 8y? + exy + Lx?+ nz+ 0y + o+ % =0.

Moo kax OBl MM HN B3gdM TPY KOOPAMHATH, ypaBHEHHe Bcerma OyiueT Tawoii
popmer. CremoBaTenbHo, pasiNdHbie POJL OTHOCAIIUXCS CIOfla IIOBEPXHOCTEH
OYAYyT 3aBUCETh OT PA3AMYMBIX B3anMOOTHOMeEHWH KoadduiueHTroB, 4TO jpaer
0eCKOHEUHOE MHOFKECTBO PA3IMYHBIX NOBePXHOCTel, XOTs 0fHa 1 Ta Ke 1I0BEPX-
HOCTH BHIpaykaeTca 0eCKOHEYHO MHOTHME yPaBHEHUAMIH.

103. IlomoGrO TOMY, RaK MBI 1IO/ipa3fedaldu IJ0CKAe KPUBHE, IICX0Ad U3 To-
ro, YXOJAT J1 Ol Ha GeCKOHEYHOCTH MM PasMellaoTcsa B KOHeYHOM IIPOCTPaH-
CTBE, TOYHO TaK K¢ MBI Pa3fellnM Bce HOBEPXHOCTH, OTHOCAIIUECCH K TOMY WiIH
UHOMY IIOPAAKY, Ha ABa KIacca: K OJHOMY 13 HUX MBI OTHECEM Te, KOTOpLIe
yXOnAT Ha DeCKOHEYHOCTH, & KO BTOPOMYy — Te, KOoTOophle coflepHiaTCA B KOHeY-
moM mpocrpamerse. TaxuM 00pasoM, NEAMHAD U KOHYyC OyAyT IpUYHCICHE
K epBOMYy Kiaccy, a map — Ko BTopoMy. HoHeYHo, HeT HU ONHOI IIOBEPXHO-
CTH BTOPOTO KiIacca, HpHHAmIeKalledl KR HCUeTHEIM MopsajkaM. JleiicTBATeNLHO,
TaKk Kak J100as TOBePXHOCTh HEUETHOI'O HOPAAKA MMeeT INIOCKUEe CCYCHHA TOTO
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d{e DOPAAKA, & KPUBHE TEYETHHIX TOPSIKOB BCe YXOAAT Ha GECKOHEYHOCTH,
TO Heo6XoAnMO, 4TOOLI H caMile TOBEPXHOCTH 3THX HOPANKOB TOKe IIpocTvpa-
INCh Ha OECKOHEYHOCTD.

104. Ho Bearuii pas, Korga Ta HIUM WHaA NOBEPXHOCTh NPOCTUPALTCA
Ha GeCKOHEeYHOCTh, HeoOX0nuMO, YTOOH, 110 KpaiiHell Mepe, OHO I3 TpeX mepe-
MEHHLIX Z, Jf ¥ Z YXONWIo Ha OGeCKOHmeuHoCTh. A TaK Kak 0e3pasimgHo, KaKoe
M3 3THX IHePeMEeHHBIX Npepnogaraerca OeCKOHOUHBIM, MOJNOKIAM, YT0 GecKOHeH-
HBIM CTAHOBHTCH Z, €CJIU TOJBKO HOBEPXHOCTD IpocTUpaeTcs Ha 0ecKOHeUHOCTD.
Urak, miasa Toro uyTobel MeciefoBaTh IPHPORY TOM 9aCTH MOBEPXHOCTI, KoTOpas
YXORNT Ha GECKOHETHOCTD, TPEAII0I0oKUM, 9T0 7z = O, M TOIJa IpPC/Kie Beero
CleyCT pacCMOTPETh NCPBHIT uiieH gz2, nMeeTcs MU OH HAJAMIO MIR Ke OTCYT-
creyer. Ecnm stor ulen wMeerca B ypaBHeHHW M, CTajlo OBITh, MO CpaBHe-
HMIO C HUM HCUYe3aI0T WieHH Nz u R, To OygeM HMeTh AJid Tol 4acTH, KOTopas
YXOauT Ha 0eCKOHEYHOCTHb, yPaBHEHHE BHjA

az?+ Pyz 4+ yaxz 4+ 8y +exy + La? 4 by - =0.

3aTeM W3 3TOTO yPaBHEHNA yCTPAHSIOTCA BCE WIEHBl, KOTOpPbIe He GeCKOHOYHER
WIA jKe KOTOPLIE TOJNBKO OECKOHEYHO MeHbIie 4eM o.zZ,

105. Monosmum, uro [B ypaBHeHnn ] UMel0TCH BCe WIEHE, B KOTOPBIX Hepe-
MenHbie 06JdamaloT AByMs usMepenusamu. [lcficTeirreapHo, KakoBa Obl HU GnlIa
IOBEPXHOCTh, B caMoe ofimee ee ypasHeHie Bcerga OyJAyT BXOAHTH BCE UJEHE
BBICIIIX M3MEPeHuil '), U mo3TOMy MpENIoioyKeHnue, COoraacuo KOTOPOMY MBI
JOLYCTHIN, 9T0 TMPUCYTCTBYIOT BCe WIEHDLI ABYX HM3MepeHHIl, HIKoUM 0GpasoM
He ocaaluasier o0mHOCTh pemennd. Ho Korma mMeoTest 4ieHH yz U 22, TO, N0
CPaBHEHHUIO ¢ HAMH, WIEHL y ¥ Lx NCUe3al0T, U 0CTaeTCA ypaBHeHIe

az? -+ Byz+ yrz + Oy* +exy + Za2=0,
13 KOTOPOro MONydaeM, 9To

_ —By—vyz +V (B2—4ad) >+ (2By—dae) vy 4- (v*—4al) o®
2a )

Z

Utax, npupoaa gacTu MOBEPXHOCTH, IPOCTHPAOIIeiicA B 06CKOHEYHOCTh, BHPa-
HaeTCsA 3THM ypaBHeHUeM.

106. Wrax, ecnanm moBepXHOCTh WMeCT KAKYyIO-TO YacTh, HPOCTHPANyIocs
B GECKOHEYHOCTD, 3Ta 4acTh COBHafgaeT ¢ OecKOHEYHOIl 4acThio TaKol moBepx-
HOCTH, KOTODas BBIpakaeTcd ypaBHEHUEM

az? + Pyz -+ yxz -+ 8y* +exy 4 La? =0,

TakK uTO MoCAeHAA MOBEPXHOCTD ABIsETCA KaK O acUMIIToTOIl IS Toif moBepx-
HOCTHM, 9TO BLIPAajkeHa obmUM ypapieHHeM. A Tak KaK B 9TOM ypaBHeHHH TPH
mepeMenHsIe Beae MMeT 1Ba H3MepeHild, TO OHO ABJIAETCA ypaBHeHneM Kolu-
YecKOl MOBEPXHOCTH, UMeOIIell BepIIlHy B liadaje KOOpDAWHAT, I/le BCe Hepe-
MeHHble OHOBpPeMeHHo Icde3aT. Mrak, Beerga MOsKHO YKa3aTh KOILHYECKYIO
HOBEPXHOCTH, KOTOpad sIBJSETCH ACHMIITOTOIl IPeAJIOKeHHOU MMOBEePXHOCTH,
eclly TOJLKO TOCHeIHAA IpocTiipaercs Ha Oeckoneunocts. Wiave rosops, dec-
KOHeullaf 4YacTh 3TOl KOHHYECKOIl MOBEpXHOCTH J100 IIOJNHOCTBIO CIMBAETCA
¢ TPeJIo;KeHHO MOBEePXHOCTRIO, J100 OTKIOHACTCA OT HEE TOJNHKO HAa KOHEY-

HOM IIPOMENRYTKe 2).

1) ToabKo eciu JOOYCKAIOTCH B KOCOYTroJNbHLIe KoOpAWHATH. [A. 1]
2y Jro yreepKfeHme JONycKAeT HMCKIIOUenHs, HanpEMep z=az2-}y%. [4. II.]
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WNrak, mogobuo ToMy KaK MBI pasiinyajl BeTBW KPUBHIX, yXonsnime B Gec-
KOHEYHOCTh, C OMOMIBIO MPSAMOJHHEIIHLIX aCHMIITOT, TaK M yXOsamue Ha 0ec-
KOHEYHOCTH 9aCTH MOBEPXHOCTCH MOKHO Pasiauyarh ¢ MOMOIU(LIO aCUMITOTHTE-
CKHIX HNOBEePXHOCTel.

107. CrnemoBatelbHO, BCAKUI pas KaK KOHMYECKAd AaCHMITOTHYECKAS
HOBEPXHOCTh OyeT neilcTBUTeNbHOH, HCXOHAA MOBEPXHOCTH caMa OyeT IpoCTH-
parbeA Ha 0eCKOHETHOCTh U HPHUTOM TAK, 410 GeCKOHEUHBIE YacTH 00enX MOBEPX-
HocTell OyayT caAwBarhea. Tak mo mpupopge acHMIITOTHICCKOH IOBEPXHOCTH
MOHO OypmeT ompefelsaTh MPUPOLY 3afaHHOH nmosepXHocTH. KClu ke acuMir-
TOTHYECKas IMOBePXHOCTL OyaeT MHMMOII, TO HCXOfHas IIOBEPXHOCTH He 0ymeT
HMeTh HHKaKoil yxopgmieil B 0OBCKOHMEUHOCTh WACTH, & BCA OymeT s3aKaloueHa
B KOHEYHOM Npocrtpancrse. VlTak, naa Toro 9rofH HcclaenoBarh HOBEPXHOCTH
BTOPOro HOPHAJKA, KOTOPHE cojep:kaTesi B KOHEUHOM IPOCTPAHCTBE, HY;KHO
TOJNBKO BBIACHUTE, B KAKUX ClydagX ypaBHeHue [Js aCHMITOTHIECKOIT MoBepX-
HOCTH CTAaHOBUTCA MHUMEBIM. A 3710 GyfeT IMeTh MeCTO, eClIy BCA TaKasl MOBEPX-
BOCTH Hcuesaer, obpamasch B oguy Touky !). IleiictsutennHo, eciaun Ob OHA
HMella KakKoe-TH00 IPOTMKeHHe HIN KaKylo-anbo TouKy, pacloNoiKeHHYIO
BHE BepIINHLI, TO 0Ha 0013aTeAbHO AOMNKHA GblTa OB MPOCTHPATHCH Ha GecKo-
HeYHOCTh, HOTOMY 9TO, KaK MBI BRIIe IToKasadum, BesTKasdg mpsAMas, KoTopas
IIPOXOJMUT Yepe3 BepIIMHY M edie ONHY TOUKY IOBEPXHOCTH, PAaCIOJIOKeHa
HA IOBePXHOCTI.

108. Hrak, Korja acuMuIToTHYecKasd KOHMYeCKasd MOBEPXHOCTD, KOTOpas
BHIPKAETCH yPaBHEHMEM

az?+ Pyz+ yxz + dy* +exy + 2% =0,

CBOJINTCA K OMHOH TOYKE, TO BCE ee CeUYeHHA, IPOXOoAANIe depes BepIIumy,
paBHBIM 00pasoM [o BKHE nMcUe3arh, obpamasich B Ty ke Touky. Cralio GHThb,
ROTIa MOJN0KAM, Bo-nepBux, 2z = 0, ypasnenne dy®+exy—+ {22 = 0 nommxuo 6mTh
HEBOBMOKHBIM (ec/i TOJbKO He nMeeM z = O u y = 0), uro monyuaerca, ecnu 487
Oodnbmie, yveM £%. 3areM, TO jKe CaMOE JOJHHO HOJYUHTHCS, CIH MO0 UM IH00
z =10, aubo y = 0; ciaegosarensuo, 4ad Gyper Gonbuie, uem B2 m 4ol — Goapine,
geM y2. VTak, ecin TONBKO B YPABHCHWH JIJS IIOBEPXHOCTH BTOPOro IOPAAKa

az? -+ Byz+yrz + 0y> +exy + Lat 4+ Mz 0y + vz + =0

407 ue Gymer Goabme, uem €2, 4al — Gombure, wem y2, 4ad Goxipme, dem P2
TO IOBEPXHOCTH 3aBEJIOMO OY[AeT HMMETh MNPOCTAPAOIINECH B OECKOICUNOCTh
qacTH.

109. Ho atw Tpu ycuOoBUsI Bce iKe ICNOCTATOYHH IS TOro, 4To0H
HOBePXIOCTL Ohijia 3akjiouerra B KOHEWIIOM OPCCTPAlCTBE; CBEPX TOTO Tpe-
Oyercs, 4rofpl TO 3HAUElHe AJA Z, KOTOPOE MBI ITOJydYaeM H3 HpHBegedioro
BLIIIE &CHMITOTHYECKOIO ypaBHEHNsd, OBIJIO MIOMMBIM; & 9To OymgeT IMeTh
MECTO, eCJIM BBLIpasKeHHe

(B2 —4ad) y° + 2 (By — 206) 2y -+ (v* — 4al) 22

HOCTOSINHO UMEECT OTPIHUATEeNbIOe 3HAYEHMe, KOTJA MLl IOJCTaBIAEM BMCCTO
060IIX mepeMeHilbIX ¥ M y Jaiodble 3uadvenus, sa ucwuaodennem 0. llocaennee
me Oyner mMerTs MecTo (mockonbKy P?2—4ad m y2—4al orpuiareabine

1) in punclum unum evanescit.
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KoamuectBa), ecian (By — 2ag)? menbme, uem (B2 - 4ad) (y2 —4al), To ecth
ecau ae?-+0y2+4(B? Oymer menbme, uem Pye 4 4adl, mpum yciaosuH, ¥TO O
OpEAEMaeT MOJOKUTEIbLHOE B3HAYEHHE, MOTOMY UTO MBI PA3XeNHIN IPembi-
nymee ypaBuenuel) mHa a. Ho ecam o unmeer mnososuTesblioe 3HAUEHHe,
TO B CHIy MpUBEIeHHHX BEMe ypasHennit (4al Goapme, dem y2, 4ad Gonsme,
em B2 m 48f Goambure, uyem €?) Kospdunumentsr O m { Oynyr moJOMUTeNB-
HLIMA.

110. Wrak, mMOBEepXHOCTH BTOPOro IOPsANKa Oy/eT 3aKIIOYATLCA B KOHEY-
HOM ITPOCTPAHCTBE, €CJIM B €€ yDPABHEHWH CODIIONAIOTCA CIACNYKIHe YeTHpe
ycmoBusi, a mMenno, ecan 4al Goasme, yem v, 4ad Gombme, wem P2, 407
Goapme, uem e? u oe? 4 8y? + {B2 menpme, gem Pye-+ 4adl?. B cmay sroro
MEL OIpEeJeJMM IepBHIE PO MOBEPXHOCTEHl BTOPOTO IOPANKA KaK TaKoH,
K KOTOpPOMY OTHOCSITCA BCe MX BIJIB, HE yXO[smue B OECKOHEYHOCTDL, a 3a-
KIIOYeHHBIE B KomeuHoM mnpoctpascTse. CiemoBaTebHO, K 9TOMY POMy OTHO-
CHTCA AP, ypaBHEHHEe KOTOPOTO

Z2+y2+x2=a2,

Tak Kawk 3mech Gymer a=1,8=1, {=1, =0, y=0, e=0, u Bce gernipe
HafjleHHbIe YCIOBAS yJAoBJeTBOpswTcA. bonee obmum obpasoM crofla OTHO-
CUTCsi M ypaBHeHHe

az? 4 dy? + Lx? = a?,

KoTOpoe, ecym @, O, { SIBAAOTCA TONOKUTETLHBIME KOINYECTBAMHM, BCErja
GymeT vpaBHeHWEM 3aMKHYTO NOBEPXHOCTH, €CJIM TOJHKO He 1CUe3a0T OfuH
win gea w3 Kooddunmentor [*].

111. VunThLIBaA 9r@ deThipe yclIoBUs, B CHIY KOTOPLIX IIOBEPXHOCTh
pacnonaraeTcsi B KOHEYHOM NPOCTPAHCTBE, MOKHO CPa3y pemuThb, KOrua
NPe/IJIoIKeH0 KAaK0e-TO ONpPEee]eHHoe ypaBleHiie BTOPOr0 TOPHAKA, MMEET JH
LOBEPXHOCT, BHIPAKaeMas 5THM ypaBHEHHeM, TPOCTHpAlomuecs B GecKo-
HEUHOCTb> YaCTH WIH meT. JlelcTBUTeNbHO, ecom XoTA Obl OmfHO M3 3THX
YeTHpeX YCJNOBMM He COQII0gaeTcH, MOBEPXHOCTH 3aBEJIOMO IIPOCTUPAETCS
Ha GecronednocTb. Ho B 3TOM ciiyyae HYKHO HPOMSBECTH eIie HEKOTOPhIe
MO pasfenenns, K KOTOPHM  OPHBOAWT pasHoobpasue HPOCTHPAKIEXCH
B OGeckomeuHocTs uacTeii. U IepeeiM moppaspenemueMm Oymer To, KoOrja
ae? + dy? + (B2 Gonpme, ueMm Pye +4adf. B aromM cuaydae MoBEPXHOCTBL IIPO-
ctnpaercs Ha GECKOHEYHOCTh M MMEET B KAa4eCcTBe ACHMITOTHL KOHHICCKYIO
NOBePXHOCTh, KaKk 5T0 HoKasaHo Beime. Takoil caywait amamMerpasbHO OpoO-
THBOIOIOMKEH MPebAyIeMy, KOria BCs MOBePXHOCTh 3aKIIOYCHA B KOHEYHOM
npocTpascTBe.

112. Kpome 3Toro, MMEIOTCH eII¢ HEKOTOPHIe IPOMEeNYTOUHbIe CJydal.
XoTs Upn 3TOM TOBEPXHOCTb YXOAMT B GCCKOHEYHOCTH, OIHAKO OHM BAKJIIO-
9A0TCA MEKAY BYMs NPeABIAYIUMI, MOL0JHO TOMy KaK napabosa 3aKiio-

1) B mepeBoic COXpaHcH 3fech n B cilefyoueil $pase SANCPOBCKUII HETOUHHA Tep-
MuH aequatio.
2) 31U WeTHIpe BBIpAMKEHMA JIerKO MONY9YarTCA U3 OUpe/eluTeld

20 B v
B 28 e |. [A. W]
y & 2
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wenma Memyy aiummcoM u rumepGomoii. Takoit cayuail momyuaem, ecim Oyner
ae? 4 8y2 + L B? = Pye + 4adl,

a Kpome Toro OyHeT Tam:Ke

0z= —PBy—vyzr+y ) p?—4ad+ 2} y*— 4al.
CregoBaTedbHo, AaCHMITOTIYECKOE YDaBHEHHE
az®+ Byz +vyxz + 8y + exy + L2 =0

fyper mMeTh [IBA MPOCTHX MHOMITENA, RoTOpLie OynyT nmubo pelicTRATENb-
HHIME, JnGo MunMbME, anbo papnbiMm Meskay coboil. Takme rtpH pasnnuns
[AI0T, CJACMOBATEALHO, TPH pofia NMOBEPXIoCcTedl, NpocTUpaloLnXcs B OecKo-
HETHOCTb, TAK UYTO BCEro MBI JIONYCKAeM IISITb POACB TOBEPXIocTeli BTOPOTO
mopsKa, KOoTOpHe MBI ceifuac Tmarenbnee paccmorpum [“1].

113. Tar rak ofmee ypaBHellMe MOKHO mpHBecTH K Oojee TpocToMy
BHAY, MEHAS TOJOMCHHE Tpex oceil, KOTOPHM NapaiCALHBI KOOPANIATH,
TO MB LOCIHOJIB3YEMCS 9THM TpHBEJeHHeM xis Toro, 4to0wl obiiee ypapie-
HHEEG HOBEPXIOCTEH BTOLOTO IOPAAKA CBecTH K mpocTefimeil ¢opme, B KoTo-
polt, oaHako, Kak I B obmeidl, OyayT cofepmaThca Bce Buanl. lrak,
DOCKOJBLKY OOIMM ypaplenueM JJIf IOBEpXHOCTH B10POTO IOPAAKA ABIAercA

az? + Pyz-4- yrz + 0y® + exy + a2 + Nz by +wx +x =0,

T0 MBE GymeM HCKATh ypaBHeHHEe MeKAy TpeMsi APYIHMH KOOpPAWHATAMHA p, g
U r, KOTOPHE, BO]OYEM, HePECCKATCH B3aWMHO B TOIl e TOYKe, UTO U Iep-
spie Tpu. C 3T0ii mENB0O, B COOTBeTCTBMM ¢ § 92, MBI IOJOKUM

x = p (cos k cos m — sin k sin m cos n) +

4+ q (cos ksinm +sin kcosmcosn) —rsinksinn

i
y= — p(sinkcos m -+ cos ksin m cos n) —

—q (sinksinm— cos kcosmcosn)—rcos ksinn
a TakiKe

z= — psinmsinn+4 gcosmsinn+4rcosn,
OTKyZia moJydaeTcsd ciaefylomee ypaBHeHHe:
Ap*+ B@*+Cr*+ Dpq+ Epr+ Fqr+Gp+ Hq-+Ir + K =0.

114. [lpomsBoapHsie yrael k, m ® n MOKHO ONOPENENNTh TaK, YTOOH
acaezamn tpu rospdumuenra D, £ m F. Xora Te BHUKMCIEHHHA, ¢ NOMONIBIO
KOTOPBIX MO;{HO J[leHICTBHTENBHO IOKa3aTh, KaK OIPefeNAITCH yKasallHble
yLaB, He SBIAIOTCA CAHNIKOM OOMUPHBIME, OHAKO eCJd KTo-nbo ycoM-
IHUTCS, BCErja Jju Takoe HCKJOUeHNMe IPHBOAHNT K AefiCTBUTENLHEIM 3Haue-
LAAM YTJ0B, OH Bee ke 0e3ycJOBHO foJKen OyaeT OpuslaThb, 4T0 JBa K03d-
¢unuenta D uw E Momuo cpenath paBneiME Hymo. Ho ecam ato Oymer
BBHIITOJHCHO, TO Jerko TaK WM3MEHUTH NOJo3KeHHe Tperbefl ocu B ILIOCKOCTH,
NepueHAUKYNAPHOIl K KOOPAMHATAM p, OCH KOTOPOH MapalNcibHBL KOODJH-
pare r, uyToOn Wcuesan Tarke Koodpdumument F. [leifcTBuTenbHo, TWONOKUM

g=tsini+ucosi u r==tcosi—usini,

TAK YTO BMECTO d9ieHa qr OygeT BXOAUTL HOBBIE WieH (U, Kod(QummenT
OpH KOTOPOM ¢ LOMOIMBI0 yriaa { MoMeT OHTH cpedaH PaBHbeM Hydaio. Craio

23 JI. Bitmep, 7. IT
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ObITh, TAaKUM 00pazoM, oOIMee ypaBHeHde JJsA MOBEPXHOCTeH BTOPOTO MOPARKA
OPUBONHUTCA K CJACHYIOMICMY BHAY:

Ap*+Bq*+Cr24+Gp+ Hq-+-Ir+K=0.

115. Hpome Toro, MOKHO Temeph TaK yBeJHMYUTh HIM YMEHBITUTHL KOOp-
AMHATH p, ¢, I' Ma OIpefeneHHHe KONMYECTB&, YTOOBI Hcuesann Kosddu-
wuentst G, /A 1 I1); a 570 OCYMECTBAAETCA U3MEHEHUEM TOJALKO TOH TOYKH,
B KOTODOif EMEI0T cBoe Havano Bee Koopampartsl. Ho Ttawkmy oGpasom Bee
TOBEPXHOCTH BTOPOFO HOPAAKA OXBATHBAIOTCA ypaBIleHHEM

' Ap?+Bg? - Cri4+ K =0.

Uz sroro ypaBmemus BUjHO, 4T0 JAI00aA H3 Tpex IJIABHHIX IUIOCKOCTEH, IIPO-
XONAITHX Yepe3 IIa¥ajio KOOPAMHAT, [eJUT NOBePXHOCTL Ha [Be M0 00HbIe
u pasBueic yact#. CrefoBaTelbHO, BCSAKAS IOBEDXHOCTH BTOPOTO NOPATKA
HMeeT HE OfIy TOJNBKO AHAMETDAJBHYIO IJIOCKOCTb, & TPH, KOTOPHIE BIAMMHO
mepeceKaloTcs B OfHOM W TOM e TOYKe TOA NPAMEBIM YIJOM, M TaKkas TOYKA
B CHIy 3TOr0 ABIAETCA [EHTPOM IOBEPXHOCTH, XOT# B HEROTOPHIX CAyYaAX
3TOT WEHTP OTCTOUT OeCKONeuno pAatero. JleilcTBHTeNnIO, TAKAOM e o6pasoM
BCC KOHMYECKUE CEYCHUT DAcCMaTpPUBAOTCA KaKk o0Jaflaioliiie HEeHTPOM, XOTH
B mapabosie IeHTP OCCROHEUYHO OTOABHIACTCH OT Bepuimsanl [*2].

106. Tocae OPHBEJleNNA ypaBUEMNHuA, KOTOPOC OXBATHIDAeT BCe HMOBEPX-
HOCTH BTOPOTO IOPSAKA, K mpocrelileMy BHAY, MB TPEICTABAM NePBHIi
pon 3TUX IoBepXHocTell ypasilenueM

Ap?+ Bg® 4 Cr2=a?,

ecsni TombKo Bee Tpu Kospdumuenta A, B m C OPHHAMAIOT NOTOMHUTEILHBIE
3HAYEHN.
Wrar, moBepxnocTH, OTHOCANTUCCH K 3TOMY IIEPBOMY POAY, HE TONBKO
HEeJWKOM CONEP’RATCH B KOHEYIIOM TPOCTPANCTBe, HO BCE OHI TAKMKE HMEOT
HEHTP, I KOTOPOM B3aMMHO TNEPECCKAIOTCA IOJ
IPSAMEIME YIJIAMA TPH AMAMETPAJbLHbBIE TIIOCKO-
J cru. llyers (puc. 143) C —uenrp arolt Purypm,
a CA, CB, CD— ce rnaBHHEe M B3aHMHO IePIeH-
MUKYAAPIBIE 0cH, KOTOPHIM HapaJliejbHbl KOOp-
z @) muHATEL p, g, r; TOTJAA TPeMs [MaMeTPAJbHBIMU
mwiockoctamu 6ynyTr ABab, ADa w BDb. Dtamu
TIOCKOCTAMIL TEJ0 OAMIAaKOBBIM 0o0pasoM pacce-
b KaeTcsi HA [BEe paBHBIE YACTH.

8

Pue. 143. 117. Momoskum  r=0; Torma ypasHenme
Ap?+ Bq*=a” GyneT BHPaXKATh OPHPOAY TJIaB-
mHoro ceuenuss ABab; caepopaTedbHO, 8TO cedeHHe OyaeT BJLIAINCOM, WEHTP
KoToporo HaxommTesa B C, a moayocsiMu ero OymyT
a 5 a
CA=Ca=—— n CB=Ch=-—-.
VA VB
Ecan monosuts g =0, monmyusaem ypasnemune Ap?- Cr®=q? pas riaBHOTO
ceuenvst ADa, Kotopoe Tarke Gymer smamicoM ¢ meHTpom B C, a ero moay-
ocAMY OyayT

a

Ve

CA.—_CazT/%l— u CD=

Yy Cum. § 123. [A. 10.]
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Ecmm nonossum p=0, To moaydnm pmusi Tperbero riaasHoro ceuenna BDb
ypasierme Bg?- Cr?=a?, xoropoc tamke pmaer siauuc ¢ uentpoM B C
1 ¢ IONyOCaMH

a a

CB=Chb=-"~ un CD=-".
VB 18
HO Korjga MbLI 3HAEM T[)I[ I'TaBHbIC CeYeHUA Tena, NI TOJNBLKO HX mojryocua
CA=-, CB=-- u (D=-—=,
V A VB VC

TO TEM CAMBIM MBI ONpere.iicM HPUPOY DTOro Tela. B CCOTEeTCTBIM C 3THM
NepBBIi PO MOBEPXNOCTEH BTOPOro MOPARKA HANJCKHT Ha3BATh JLAUNCO-
udamu (*?], Tak KAk TpH TJABHBIC CCUCHMA CYTh BJILUHCHI.

118. B atoM pome copmepikaTest TPU BHAA, KOTODPBIEe 3aCHyMHUBAIOT BHU-
maumsa. Mol monmyyaem mepBuii Bui, eciir Bce Tpu rrasumne ocu CA, CB
u CD pasusi MeRAY co00I0, B B 3TOM CJIYYae Tpu TAABHHE COICHUs Iepe-
XOMAT B KPYTHM, & CaAMO TeJ0 CTaMoBMTCA IJApoM, ypaBHERHe KOTOPOTO, Kak
Mbl BHIIIE BUAeIH, Oyper

2 2
P“+ q2+7 = g2,
Bropoil BH cOCTABIAIOT Te cayuyan, KOTfa TOIBKO IBe IJaBHLIE OCH PABHEL
memay coboii. llyers, cramenm, CD=CB uau C=DB. Torpa cevenne BDb
Oyger RpyroM, a U3 ypaBHCHHA

Ap?+ B (g4 1) =a®

MBI YCMATpHBACM, UTO BCe Japajlelblibie eMy cedeHHA Taks;e OyAyT Kpyramu.
TakuMm obpaszoM, 3o Teao Oymer cdepompom, nnbo yanunennbiM, ecan AC
Goapme, weM BC, nubo cmareim, ecniu AC Mmeubme, dem BC. Hawomern,
TpeTmit By 00pa3oBaH TeMH TelaMl, NIA KOTOPLIX Koadduumentst 4, B, C
He paBHBl U AJs KOTOPBIX, TaKuM oGpasoM, ocTaercs ofliee HauMMeHOBAHNe
— aaauncoudl.

119. Tlocaegyomme popbl TOBEPXHOCTH BTOPOIO IOPSAKA cojiepsKarcs
B ypaBHeHUH
Apz + Bq2+ Cr2 = g2
OpesKIe BCero, Py yCIOBHN, YTO HIL OfIH U3 Kodddunuentos 4, B, C He 0TCyT-
cTByeT, HO auGo ofnH, 1160 (Ba M3 HAX HPUHAMAIT OTPHIATeNbHOe 3HATeHHE.
ITycrh Tompko opmu KosduuueHT oTpunartesien, Tak uro GyyeMm paccMarpH-
BATb ypaBHEHUeE

2

Ap?+ Bq? — Cr? = a?,

B KOTOpOM MHI o0oznauaeM wepes A, B, C y:ke moxomuTedpasie gncaa. dro
KacaeTcs MEeHTpa TaKoro Tesa M ero JHaMeTPaibHbX INIOCKOCTEH, TO BCe 9TO
ocTaeTcsi B TAKOM jKe BHje, Kak 1 panbme. JleiicTsureasno, acao (puc. 144),

YTO IICPBLIM ITABHBIM CeUYeHHeM 3TOI'O Tela ABab 6y110’1‘ QJJIMIIC, IOIAYOCh KOTO-

oro AC=-2—, a npyras moxyoch BC=-2_ . Jlpa ocraibHEe TJABHLe
P . 4 Py y V 5

ceuenna Agq, BS Gyayr rumepboiamMmu ¢ HeHTpoM B C, M OHI MMEIOT CONp:A-
a
FKOHHYI0 TMOIYOCh = = .
v y Ve
23*
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120. Taxum oGpazoM, 5Ta MOBEPXFOCTH MpeAcTaBiser coGoll HeuTo Bpoge
BOPOHKH, pacxogsamiefica Baoab runepGoa Beepx n Baus. CaeponaTelbHo, 9Ta
HOBEPXHOCTH OYAeT UMETh B KAYeCTBe aCUMITOTH KOHYC, KOTOPbII BHparKaercs

ypasuenunem Ap2?+4Bq¢*—Cr? =0, y Ko-

//5 . Toporo BepimiuHa B Lentpe C, a Goko-

e y)) 7  Bag TMOBepPXHOCTH o0pasyerca acuMII-

roramMu rumepboi. ITOT ACKMIITOTUIE-

CRIIl KOHyC paclojaraercsi BHYTPH

MOBEPXHOCTH M OH OyJeT MpPAMLIM,

ecn A =B, n HakJI0HHLIM, ecan A me

{ A pasusierca B. Ocpio ke Kouyca Gynmer

¢ A / npavasg  CD, uwepneHguKyxaspHas

K mrockoctu A Ba. Kar 661 To Hu Obi-

J0, BCE CEUCHUS, IePIeHIURYJIAPHBIE

K ocH, ByayT saInncaMm, IMOMOOHLIMU

Puc. 144. sanmincy ABab, a cedenus, mepued-

OuRyaIspuble wiockocrn ABab, Bce

6yxyr rumepbonamu. Ilosromy yMecTHO HasbBaTh TaKue NOBEPXHOCTH

aMAUNIMUKO-2UREPOOAULCCKUMIL, OTTNCAHHBIMA OKOTO CBOEIO ACUMITOTHIECKOTO
Komyca. MTak, 9TM DOBEPXIIOCTH COCTABJSIIOT MJAA HAC BTopoil pox.

S

121. B stoMm popme Tone MOIKHO yKasaTb TPHU BHJ&, HePBHIH H3 ROTOPHIX
noxygaercs, eciu g =0, n B aroM caydae sqaunc A Bab ncaesaer, oOpamanck
B TOYKY, a rHmepOoIE IePexXofAT B HpAMble JIHHNAH, CaMa 3Ke II0BePXHOCTD 10~
HOCTBIO CIWBAETCA CO CBOEW aCHMIITOTOI, TAK 9TO 3TOT HepBHIN BHU OXBATLIBAET
Bce KOHYCH, KaK TpsMBIe, TAK 1 HAKJIOHHLIE;, IIOCIeJHEe MOMKeT CIYIKUThH
OCHOBAHWEM A HOBOTO mMozapasnenenns. Bropoil Bug morydaem, korma A = B,
7 B »ToM caydae saannc ABab mpeppamaercs B Kpyr, a caMa HOBEePXHOCTD
CTAHOBHTCA MOBEPXHOCTHIO BpalleHNs. Pasymeercd, Takas HOBePXHOCTE MOMY-
yaeTcA TOTAA, KOrjga Ta HIM HHasd THNep6osIa BpamaeTcs BOKPYT COUPAKCHHON
ocu. Tperuit BUI cOBIA/aeT ¢ caMAM PaccMaTpPUBAaEeMBIM POJOM IIOBEPXHOCTH.

122. Mu ompenesuM TpeTHii poX, NPUHAB, Y10 /iBAa KoaddHumenra mpu
ameHax p?, ¢ u r? oTpUIaTelbHHI; CJICLOBATENILHO, YPABHEGHMEM 3TOTO poja
Oynet

Ap?— Bq?— Crt = a2,

Urak, nonomws r=0 (puc. 145), OyseMm mMeTh B KauecTBe IIEPBOTO INIABHOTO

f f3
q
Y. ’
7 4 yZ
4 F
¢ \
Puc. 145,

- cewenna runcpboiy EAFeaf ¢ uenrpom B C, Iomepeunas MOJyoch KOTOPOii
a
H CONpsKeHHan Honyoth Oyper pasma ——. J[pyroe

Oyger paBma VE

’

A
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[JIaBHOe cedenne, Korga mnojaraeM ¢ =0, Tamke Oypmer rumepboaoin AQ,
aq, AMEIOMEH Ty >Ke caMylo IOUepeYHYI0 TMOJIyoch, & ee CONPFKCHHAH II0Jiy-

ock Oymer paBHa

/

a
v Tperve rnasmoe cedenue Oymer mummbrm. Haxowen,

BCA 3TA OBEPXHOCTH Oy IeT PasMemaTbcd BHYTPH aCHMITOTHIECKOI KOUNIeCKOH’
MOBePXHOCTH, IOUEMY BTOT OJ MOMHO Ha3BaTh 2uncpboso-eunepoouycckum,
BIOMCAHNBM B acumMorTcTudeckull wornyc. Ecam B = C, nosepxnocts Gyzmer
HOBEPXHOCTHIO BpAMlens, obpasyemoil BpaleHleM FHICPGOIEI BOKPYT CBOGH
nonepednol ocu, H aTOT cayuall Mosker obpasoparh ocoObiil Bup. Ecnm e
HOJOKUTh Tawke a= 0, moayvacTcAa KOHMYECKAs DOBEPXHOCTb, KOTOPYIO MH
yiKe paccMaTpIBANH KaK BHJ HpejbIAYINero poxna.

123. Jlna ompepedents CJIGAVIOTNEX POJOB PACCMOTPUM CIydYal, Korja
opnd u3 Koaddmuuuenros A, B, C ucuesaer. rak, nyers 6ymer C=0. Torpa
obmee ypasHeHue, naiineinoe B § 114, Gyper

Apr+Bq*-+Gp+Hq+1Ir+ K =0.

B arom ypasHeuuu, yMmelpHias HIH YBEJIUYHBAsF KOOPAHHATHL P M ¢, MOKHO
yanaroskuth unenst Gp u Hg, wo me [r. Hrtax, B ypaBHeRHE ocTaerca
gien /r, 1 ¢ Cro MOMOILLIO MOKIO YHHYTOMKNTL Nocaepimii =reH K, Tak
g10 GygeM EMerh ypaBHEUE BUAA

Ap? + Bg?=ar.

3meck majo paccMOTpeTh JBa cJjydas: MepBOIi, Korma oda kospduimenra
A 1 B modosRuTenniiel, B BTopoll— Korja ONiH H3 IHX oTpumaredex. Ilo kak
B TOM, TaK W B JPYL'OM CJyuYac I{CHTP MOBCPXHOCTH pacnoJosken Ha ocu CD,
HO OTOJ[BUHYT & OECKOICYHOoe PaccrodHme.

124. Tlycth, BoO-mepBeix, oba Kodpdummenta A u B HONOMATENbLHBL.
B sToM cuayuyae momydaercsa uweTBepPTHI DPOJ, KOTOPHI COMep:RHTCA B ypas-
HEHUN

Ap? + Bg?=ar.

Hrax, nepsoe raashoe cevenwe (puc. 146), koropoe moaydaem, Korpa moso-
mum r =0, ncuezaer, obpamasch B
TouKy. Bropoe e riasHoe ceuenme, oy
KoTopoe monyuaeM, moioxus ¢ =0, D
" TpeThe, KOTOPOe IIoJiyuaeM, HOJo-
wng r=0, 6yayr napabomamu,
a umenno MAm u NAn. Tax xar q
BCE CEYEeHHd ITOI MOBEPXUOCTH, IIep-
geHauKyasipusie ¥ ocu AD, sapnsa- 7
J0TCA  JJUIHIICAME, & CCUeHIld, HPo-
BCEHHLIE 9epe3 9Ty Och, CYThH
napalodbl, Mbl OyjeM HasblBaTh Tela
3TOTO PONA  AAAURINUKO-NAPALOAUYC-
ckunmu. Clemyer oTMeTHTL ABA BHJA n
atoro popma: omu#, Korma A=D5,
n B DTOM  cliyuae  [oJy4aeTrcs Puc. 146.
Telo BPAm(eHis], KOTopoe HasLIBa-
0T napaboauyeckus kKomoudom; JApyroil —rorpa a =0, TaK 4r0 MOJydaerca

Ap* 4 Bq? =12,
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9TO faeT yuaundpe Kaw npasvie, ecim A= B, Tak u naxsonnse, ecni A n B
me paBmel [%4].

125. IlaTuit ponl cofepsKUTCH B ypaBHEHNH
Ap* — Bg*=ar.

Ero nmepsoe raaBuoe cedyenue B BUme ABYX UpaMuix aunwnii Ee, F/ (puc. 147),
nepeceKalomuxcs B Touke A, Mot mosryanM, mososxusr="0. A Bce cedenus, napai-
JelIbueie STOMY INIAaBHOMY ceucHuio, 6yayT runepGolaMu, KOTODHE HMEOT
menTps Ha ocH AD I 3aKII0¥eHH MeLAY lpAMonuHeHRLIMU acuMuToramu Ee
u Ff. Taxum o6pasoM, Te jBe IWIOCKOCTIH, KOTOPHE MEPECceKalTCH ¢ IIOCKOCThIO

A 2 £
M

2 - 14

Puc. 147.

ABC no npaveim Ee 1 Ff mop npAMLIM yTiioM, cINBaloTca Ha OECKOHETHOCTH
¢ UPEJIOKeHHOH IOBePXHOCTEIO, H, CTallo OHTH, NJIA 3T0il MOBEPXHOCTH aCHMII-
TOTOM ABJIAIOTCH [(Be B3aUMHO TMepeceKaoniecs ymrockocrn. OcralpHele TaaB-
HbIe ceueHNsa, o0pasyeMuie miaocroctssmun ACD n ABd, sisisiorca mapabomamu,
H T03TOMY MBI OymeM HA3BIBaTh OTHOCAIHECS K yKa3aHHOMY DPOLY HOBEPXHO-
cTH napaboaunecru-zunepbosuneckumi. B wadecTBe acHMuTOT OHE MMEIOT
ABe mIockocTu. Bumom sroro popa

(ecanm a =0, rar 910 Ap?— Bg?=b?)

ABRISAETCH THIEPOOTMUecKUll [HINKHAD, BCe CCUHUA KOTOPOT0, HePHeHIUKYIAD-
unie K ocu AD, cyrs pasusie Mempay coGowo rumepGonas. Ecian, Kpome TOTO,
B3ATL b =0, TO NOIYy9AIOTCA Te ke [ABe ACHMITOTUUECKHEe ImiocKocTH [%%).

126. Haxoxserr, mecToil pox MoBepXHOCTH BTOPOTO Nopanka [%8] monyuaem
U3 YpaBHEHIs
Ap?=aq;

aT0 napabosuneckull yuaurdp, BCe ceueHNs KOTOPOro, HepHeumgnKyJIspHLe
Kk ocu AD, cyTe nomoGusie i paBHbie mapaGoibl, TaK YTO BePIIAHLI Ka;KIol m3
HUX TOMafaloT Ha apaMyio AD, a HX ocm mapaaienbpHbl ofHA APYroil.

Nraxk, Bce moBepXHOCTI BTOPOTO MOPSIKA MOTYT GLITH HPHUBENCHH K YKa-
3aHHLIM [IeCTH PojaM, TaK 9To HeJIb3s YKA3aTh HA OJHOW MOBEPXHOCTH, KOTO-
pad OBl HH COjlepyKallach B O{HOM H3 BTHX poxoB. BupoueM, eciu B moclemqHeM
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pogie mosoiuTh @ = O (Tak wro monydaercs Ap? = b?) 1), To Takoe ypaBHeHNE [aCT
IBe mapaifeJbHBE APYT APYrY MIOCKOCTH, KOTophie o0pasyiorT Kak OBl BHJ
aroro poga. OuenuiHo, 3/16CH NMEETCA CXOCTBO ¢ JHHUAMU BTOPOTO IOPANKA,
rie, Kak MBI BMjeJdu, JiBe IepeceKalomuecs IpsMbie o0pasyloT Kak Ol Bup
ranmep6Gosibl, a Be LiapajielbHbie OPAMEE — BUA 1MapaboJsl.

127. XoTa Mu 06pazoBalin 3TH MECTh POJOB IO IPOCTeHITEMY ypaBHEHUIO,
K KOTOPOMY MOJKHO NpUBECTH ypaBHeHHe IOBePXHOCTH BITOPOr0 DOPSKA,
Temeph Jerko GyHeT ONpejeasTh poj, K KOTOPOMY OTHOCHTCS IOBEPXHOCTD,
eci Tpeoseno Kakoe yrofHo ypasrenue BToporo mopsaka. leicrsurensro,
mycThb OyieT Npeislo;Keno ypasHeHne

az? 4+ Byz + yrz -+ 8y® 4+ ey + x4+ nz 4 0y 4w+ % =0.

Hpe>Rne BCETO MOMRHO CIeJTaTh 3aKJIOUeHHne yiKke IO BBICIIUM UJleHaM, B KOTO-
pBIe ITepeMeHHbie BXOIHT BO BTOPOM U3MepeHnun. A IMEHHO, Hano paccMoTpeTh
CJaefyrommne 4JeHbI:

az? + Pyz -+ yrz + Oy® + exy 4 a2

Ecau mMer monyuaem szech, 9to 4af Ooxabme, gem y?, 4ad Gomnwre, gem B2, 460
Gompre, weM &2, i ae? - Oy? -+ (B2 menbme, wem Pye+4adf, To moBepxHOCTH
Oynmer saMEHyTO# n OyjeT NPUHAMIEKATE K HePBOMY POAy, KOTOPHIA MK
HA3BalHl 3IJMIICOUTHBIM,

128. Ecau mer ofHoro WiIN HeCKOJIbKNX U3 3THX YCIOBHI U ecim, BMeCTe
¢ Tem, mer [pasemcrBal ae’4-8y?-+{B*=Pye4-4adf, To nmosepxmocts Oyner
OTHOCUTBCS AUGO KO BTOPOMY, Jub0 K TpeTheMy poay, ¥ ona OymeT rumepbo-
JAUUeCKAM TeloM, o0IagaloNiiM acAMITOTHYECKAM KOHYCOM, IpHYeM B ciIyuae
BTOPOTO POfla 9TOT KOHYC ONHCAH BOKPYT Hee, B clydae TPeThero poja —
prucaH B Hee. Ecom ke OymeM mMeTh '

ag? - Oy2 -+ LB? = Pye -+ 4adl,
a B 9TOM cJydae BHPaKenie
az? 4- Byz + yrz - 0y% -+ exy + L2

Mo;keT OBITH paslioyiello Ha ABA HPOCTHIX MHOMKUTeJsI, JI00 MHWMEHIX, Iu0O0
NeficTBUTEIBHBIX, TO B IIePBOM cJIydae NOBEPXHOCTH OymeT IPHUHATJIE;KAThH
9eTBEPTOMY POAY, BO BTOPOM ciaydyae — matomy. Ecam ke, HaKomem, 3T0
BHpayKEHNE ¥MEeT [BA PABHHIX MHOMHTENS, TO €cTh ABIACTCS KBaJpaToM,
TO mMoNy4aeTca mecToll pof. Tak 4To JeTKo cpasy 3aKIIYNTh, K KakoMy pofy
oTHoCcuTeA JT1000€ MPeNNioyieEHoe YpaBHeHNE; TPYAHO TOJIBKO PA3IHIATh BTO-
pOii U Tperuil poanl, TaK KaK OHi 00a MOTYT CANTHCA B OXMH.

129. Tagmm ke 06pasoM MOMKHO PacCMATPHBATH IOBePXHOCTH TPETHETo
0 cleAyHOMUX MOPAAKOB W mesinTh HX Ha pomgsl. OQueBugHo, Hago Oyner pac-
CcMaTpPUBATL TOJLKO BLICIINE WIEHH B 00NMieM ypaBHEHNH, TO €CTHh JUIA IO0-
BepXHOCTEIl TpeThero mopsyj[Ka — Te, B KOTOPHX KOOPHUHATHL MMeIT TpPH
A3MEPErus:

az® + Pyz? + yy*z+ 022z + exz® +Laxyz+ mw 1. ..

Hpenme BCETO BBHIACHAIOT, MOYKHO JM Pa3d0MNTh HA& NPOCTHIe MHOKHTEIN
9TN YJIEHBI, COBMECTIO B3sThIE (TO €CTh BLICINYIO YACTH ypaBHeHI/Iﬂ), HIn :Re

1) limeeTcs B BHIY, UTO IpPH OTCYTCTBUH 9jeHa ¢ NEPBOH CTEHNENBIO ¢ NeabssA maba-
BHTECHA OT CBOOOJAMOrO W9aeHa.
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Heah3A. Ecan pasnokenme Ha MHOKHTENN He YIA€TCA, TO MOBEPXHOCTH GymeT
HMeTh B KaveCTnE aclMITOTHI KOHYC TPeThero MOPsAAKa. A Tak KaKk Ipupoma
BTOT0 KOHYCa BhIpaKkaeTcs BLICHIEH YacThl0 YPABHEHUA, eclid e MPUPaBHATH
HYJ10, TO OONYYMTCA HECKONbKO KOHYCOB TPETBEro IOPSAKA TaKOro poja,
W B COOTBETCTBUU ¢ UX PazHoOOpasuemM MoJyIaoTcsa HECKOJbKO POJOB MOBEpX-
Hocreit, JleficTBHTENBHO, TOT/lAa KAK BCE KOHYCHI BTOPOTO MOPARKA CBOJATCA
K OflHOMY POAY, MOCKOJBKY OHM au60 mpsMEe, Ju00 HAKIOHHLIE, IJA TPETh-
€ro mopajgka MMeeT MeCTO 3HAUNTEeNbHO 0oJblnee pasHoo(Gpasue.

130. Kornpa ke mcclegoBaHBI 9TH PObl, HaJTe/KUT PAacCMOTPeThb T€ CIy-
9ay, KOIJa BLICIIAA YacTh ypaBHEHUA MO;KeT OBITh pasioskeHa Ha NPOCTLe
MHOKNTEJHN, AeHcTBHTeNhbHLIe MIH MHUMEBIE. Ilycrh, Bo-mepBuIX, UMeeTcs OUH
OPOCTOil MHOIKHUTENb, KOTODLIH ABIAETCA AEHCTBUTENHHBIM; BCIEHCTBHE DTOTO
HOBEPXHOCTh OymeT HMETh ACHMITOTHYECKYIO ILIOCKOCTh. ECIM NpupaBHATH
KaKoi-nubo gpyroil MEHO;KRITEAb HYII0, TO JI00 HOJYUHTCA BO3MOKHOE ypaBHe-
Hne, Jubo HeT. Ecau nojiyuurca HeBO3MOMHOE ypaBHeHNe (KOrga He BCe KOOp-
JUHATHI UCUe3aI0T), TO GyaeT eJAHCTBeHHAA aCHMATOTHYCCKAA INIOCKOCTD, €Cln
JKe Takoe ypapHeHHe He OymeT HEBO3MO/KHBIM, TO TOREPXHOCTH GyAeT MMETH
JAB€ aCHMIITOTLI, OAHY ILIOCKYW0, APYTYK —— KOHYC BTOpOro mopsjaka. Ecam
JKe OymyT TPH NPOCTBIX MHOKNTEN . TO, TAK KaK OJMH W3 HUX Bcerna aeicTBH-
TeJleH, MOJyYaeTcsa [Ba HOBLIX POma, KOFAa ABa OCTAJBHLIX AHGO MHUMLIE,
anbo peficrourensunie. HakoHel, eciu Bce TpU MPOCTHIX MHOKNUTENA meHcTBHU-
TEIbHLIe, TO B COOTBETCTBIN ¢ TeM, DymyT JIi pasisl Mexay cofolo ABa M3 HAX
MM Bee, MOA(HO TOJyunTh cBepX Toro asa poxa. OJHAKO HET HU OQHOMH NOBEPX-
HOCTH DTOT0 MOPsAKa, Koropas 6Ll He TpocTHpa’dach Ha 0ECKOHEYHOCTH.

= CNX
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131. Brime yxe Gbir usi0skeH MeTOJ MCCIeIOBAHNA IPAPOALL TAKOTO cede-
HHUA, KOTOPOE M0JydaeTcs Ipi TepecedeHut J1000H mOBePXHOCTH € INIOCKOCTLIO.
A mockoJbLKy Kpupas JnHpsn, o6pasyeMas cedeHNEM, BCA PACIONoO;eHa B Of-
HOH MJI0CKOCTH, ¢ DIOMOIBLI0 KOTOPOH ceueHwWe NOJYYEHO, TO MBI Opanu [Be
KOOPAMHATH, COOTHOLIEHUE MeKAY KOTOPLIMU OOBIYHO BHIPA;KaeT NPHPOLY
TaKNX KpPUBHIX JIHUEA, B TOIl e NJTOCKOCTH, TaK YTO WCCIeJ0BaHNe
cBoaMaoCh K o0bluambiM paccyskgeHnsaM. IHo ecam cexymasa IOBepXHOCTD
He GypeT MAOCKOCTLIO, TO, TAK KaK cedeHnie Torha He Oy/ler JexiaTh B OfHOMH
ILIOCKOCTH, HEJNbL3sA OyAeT 0XapaKTepu3oBaTh ero IpHpPOAY ¢ ITOMOINLIO ABYX
KOOP/MHAT; BCACACTRUE HTOTO HAJXO BOCIOJIb30BATBCA APYTUM CIIOCOOOM, YTOGH
.0XBaTuTh MOROGHOTO poja CeueHHs ypaBHeHNAMH, KoTOPhie NPABUJIBHO YKa3hl-
BalOT MOJIoKeHuMe J1000i TOuKU.

132. Ho monoskseHne TOYCK, HE HAXONAMIUXCA Ha ONHOI M TOMH ;Ke IIOCKO-
CTH, MOKHO OIEe]uTh, €CJN BOCHOJAb30BATECA TPeMA B3aUMHO NePIeHAHKY-
JAAPHBIMH IVTOCKOCTAMM, M A J1060i TOYKH yKasaTh Te TPH PacCTOAHNSA, Ha
KOTOpHI OHa yjhajeHa oT Kaispoil m3 muockocteii. Taxkmm oGpasom, noTpeby-
0TCA TPH NepeMeHHbIe I TOTO, 9TOOL BHPa3nTh IPUPOAY KPHBOH JIMHUU, HE
HaxojAmelca B ogHOH W TOH ke IJIOCKOCTH, M IPUTOM TaK, 9TO KOrJa OJHO
U3 IepeMeHHLIX 3aJaeTCA TPOM3BOJBHO, 3HAUEHMS JBYX JPYIHX ONpPEReJasaIor-
ca ¢ ero momolbio. CregosaTedbHo, IJa TaKoll meiau HeL0CTATOYHO OJHOIO
YpaBHEHMA MEKAY TPeMs KOODAMHATAMH, XOTA OHO ONpe/iesldeT CBOJCTBO
ai0Goii nosepxuocTa. ITooTomy HeOOXoAMMEL JBA YPABHEHUA, H ¢ UX HOMOIIbIO,
©CJIM OHOMY M3 NepeMeHHBIX IpUJaeTcd 3aJaHHOe 3HaYeHNe, CPa3y olpejela1oT-
CA 3HAUeHUA JBYX OCTaJbHHIX.

133. Uraxk, npupona awboil KpUBOil, KOTOpad He HaXONUTCH B OXHOH H Toii
e IJIoCcKocTHU, Haubodee ynoOHBM 00pa3oM BHIpajkaeTca JByMs ypaBHEHHIMA
MEKIY TPeMs IEePeMeHHLIMM, CKajykeM, &, ¥, Z, KOTopLle IIPeACTaBIsAIT COHOI0
B3aUMHO TePIeHZUKYJIsAPHEle KOOpAMHATL. JMTak, ¢ MOMOIIBI0 ABYX TaKHX
YpaBHeHHIT MOJKHO ONPeeddTh JIBA TepeMeHHHIX Yepes TpeThe; HAIpHUMep,
KaK y, Tak n z OyayT paBHATBCH HeKoTopol ¢yuxiun ot z. Ho MoskEO Tamke
NCKII0YNTL Kakoe-nGo ONI0 nepeMesHoe, TaK uto GyayT HoJydaThCs TPH ypaB-
HEHMA, COEePYKAITIe TOTbKO ABa I€PeMEHHLIX : 0/[HO, COflepP/Kalee T i Y, APyTroe—
Z Wz, TpeTbe — y W z. BIpoveM, KaKoe YrOAHO U3 DTHX TpeX ypaBHeHuUIl onpe-
JeNACTCH 4epe3 [Ba OCTANLHBIX, TAK YTO eCIH UMeeM YPaBHeHMI MEKNY & H Y
M MOy Z W Z, TO 110 HUM HAXO[UM TPeTbe YPaBHEHNUe, HCKIIYas Z.
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134. Utak, mycrs npepnoxena (puc. 148) xakas yrogHo KpuBas, He pac-
MOJIOKEeHHAsA B ONHOM M TOH j;Ke INIOCKOCTH, M nycth M — ogHa Karad-au6o
n3 ee Todek. BrfepeM HIPOM3BOJALHO TPH B3aUMHO HEPHCHAHKYJIAPHLIC OCH
6 — AB, AC u AD, KoTOopble ONpEREIAIOT
TPU B3aHMHO MCPIEHAMKY IS PHBIE INTOC-
voeru BAC, BAD u CAD. W3 touknu
M KpuBOM ONYCTHM Ha ILTOCKOCTh BAC
nepneHANKyIAp MQ, a us Touru Q npo-
BejleM NepreHAUKyIsAp QP K ocu AB.
Torpa AP, PQ v QM Gygyt Temu Tpe-
MA KOOPAUHATAMI, [Ba yPAaBHEHILA MEsK-
p L Iy KOTOPHMH ONpEAEIAIT NPUPOSY

Kpupoii. Wrak, oGosmaumm AP =z,

Puc. 148. PQ=yun QM =z, u u3 3afaHHHX ABYX

YPaBHeHNII MeKAY z, ¥ U Z HCKIIOYUM

z, 9To65 06pa30BaTh ypaBHEHHE, COLepsialliee TOABKO [BA TMEPEMEHHBIX 1 U Y
H ompepensioniee modoskenne 104k @ Ha miockocrn BAC. Cueposarenasno,
TouxkK (J, MOMYUIAOIUECH II3 COOTBETCTBYIOHX Touek M, 06pasyoT KPHUBYIO
EQF, npupoga KoTopoil Bhpadiaercs HalileHHBIM YpPaBHeHUEM MEKAY & 4 Y.

135. Tarkum ob6paszoM, ¢ HOMOIIBLIO ABYX YPaBHEHUI MesKIY TpeMs Koop-
OUHATAMY JIerKO Hailtu mpuposy kpusoit EQF, kotopas ofpasyercs, Korma
MHI OImycKaeM M3 Kaamoil Toukn M KpuBoil, mojiie;Ramieil nccaeqoBanuio, mep-
negpuryiap MQ wa nmnockocth BAC. A sra KpuBag LQF maspipaeTcs npoek-
yueii wpusoit GMH ma mnockocrs BAC. llonoGHo ke TOMy, Kak MpPOeKIHS
Ha miockocTh BAC oupepnensiercs ¢ MOMOIBIO MCKIIOYEHHST NEPEMEHHOIO Zz,
TAK NPOSKIMA TOW e Kpusoil ma mirockocts BAD wmu ma minockocrs CAD
MOTy4YaeTesd, eCiid HCRIOYUTh JuGo mepemenHoe y, nubo z. Ho omgnoit mpoex-
muu EQF BepocTaToOMHO QA onpepe’deHnd kpupoit GMH, eciu sKe niIfa Kaskaoi
roaxu Q Gymer usBecTeH HepueHAURYIAP QM = z, To 10 Hpoekuun EQF nerxo
nocTpouTh camy kpusyio GMH. CiemosarelbHO, 14 5TOT0 HY;RHO, 9TO6HI, Kpo-
Me ypaBHEHWA MeKAy « M I, KOTOPHIM BHPQKAaeTCsA MPHPOJA LIPOEKIHU, MMe-
JoCh YPaBHEHHE MeIKAY Z M z, WIIH K€ MeKAY Z W Y, WIH Jarke MeKAY 2, Z, Y,
A3 KOTOPOTo y3HaeM [INHy nepneHaury/asapa QM =z mua awoboi 1ouxm Q.

136. IMockonbKy K€ ypaBHeHNe MeKAY Z W & BRIpaskaeT HPOeRIII KpaABOH
GM H na nnocrocts BAD, a ypaBHeHNe MeyKny 2z 1 i MaeT IPOEKIIUIO Ha IJIOC-
Kocrs CAD, Torga Kak ypaBHeHHIe Me:KAY TPeMdA IepeMeHHBIMA Z, § M & BHIPa-
FKaeT IMOBEPXHOCTh, HAa KOTOPOIl Haxomutca kKpusas GMH, to ovesupgHo, dUTO
Mo ABYM IPOCKIMAM OHOU 1 Toii sxe kpusoit GM H Ha pBe mIocKoCTH OIpeje-
nsaercs cama kpusasg GMH. Buecre ¢ TeM ME ycmaTpuBaeM, 9TO €CTH 330aeTCA
HOBEPXHOCTh, HA KOTOpOil Haxomurca kpuBas GMH u, Kpome dTOT0, MPOCK-
mHsA  KpHBOM Ha HEKOTOPYI0 ILIOCKOCTB, TO HTHM paccMaTpuBaeMasd KpH-
Bas Tamke ompepeasercsa. [eficTeiredbHo, U3 Kayimol TOYKKM IPOEKI{AM BOC-
cTapigeM MepueHguryaapsr QM. u ux mepeceueHne ¢ MOBEPXHOCTBIO OIpene-
ngeT mcKomylo kpusyio GMH [97].

137. Temepb, KOTHA MBI M3JOMKWJIN TO, YTO OTHOCHTCH K WCCIEOBAHUIO
cBoiicTB J1060H KPUROIl, PacHONOKeHHOH HE B ONHOH W TOH jKe ITOCKOCTH,
HeTpynHO 6yjeT onpeaeauTh IepecedeHne KaKUX YIOJHO ABYX IIOBEPXHOCTEH.
Heficteurerbro, mogo0HO TOMY KaK HepeceyeHHeM JIBYX ILTOCKOcTell ABIdeTcA
npAMas JNHAA, TaK [epecevueHieM AByX KaKMX YTOQHO mopepXHocTeld 6ymer
nuaua nubo npsamas, Tu6o KpuBas, W oua GygeT pacrodaoskena aubo B ogHOR
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7 TOi ke miIockocti, auGo wer. Opmako, Kak 611 oHa HE ObUIa MOCTPOeHA,
KaKIas ee TOYKA MPHHAAIEKAT Kak OgHOH, Tak M npyroil nosepxHoct U, cie-
JOBaTEILHO, COAEPIKUTCA B ypabHeHinr Kaskgoit us uux. CiaenoBartelbHO, ecin
3TH [[Be MIOBEPXHOCTH BHPAYKAIOTCS ¥ PARHEHUAMU MeJKAY TpeMa KOOpauHaTaAMH,
KOTOPBIE OTHECCHBI K OLHIAM H TeM 3Ke TPeM B3aMMHO HEepIeHAUKYLSPHBIM IiIaB-
HBIM IUIOCKOCTAM WK K OJNUM M TeM K€ TpeM B3aHMHO IlepPIeNIKYJ5 PHEM
ocam AB, AC u AD, o6a »Tu ypaBHeHHA, COBMECTHO B3ATHE, BLIPa:KaOT
OpUPOAY HepecedeHHs.

138. Wrak, worgma pQamel jiBe B3aUMHO NepeceKalonuecs TTOBEPXHUOCTL,
TO IPpUPOa KaKHoil M3 HUX MO/ KHA BHIPAKATbCS YPABHEHHEM MEKIY TpeMs
KOOPAMHATAMII, OTHECCHHHIMI K OHUAM H TeM jRe 0CaM, Tak 4ro Gymem umerb
ABa YPABHEHIA Me:AY TPeMda KOOPHHHATAMI Z, [f U Z, 1l KOIA MBI HCKIIOYIUM
OIHY M3 HHX U3 DTHX ypaBHEHIIl. ypaBHEeHe MUY ABYMsI OCTABIIMMICS HacT
IPOEKINII0 TepecedeHIls Ha ILTOCKOCTh, 06pasyeMylo STUMH JBYMs KOOpPIHHA-
tamu. CTalo GolTh, MOJKHO NCCACAOBATH TAKIM CIOCOOOM 1 ITepeceyeHHe KaKoi
YrOmHO MOBEPXHOCTH € ITOCKOCTBIO, [l elCTBUTEIBHO, TTOCKOIBKY 00I[UM ypaB-
HEHHeM IIOCKOCTH SIBIsieTesl oz Py—+-yz == f, TO eciInm B ypaBHEHUH IIOBEPXHO-
CTHM MOACTABHTHL BMECTO Z er0 3HaueHne, IoJiyuyaemMoe H3 yKasailHoro ypaBHe-

u— Yy — vV
HUg, a IMeHHO ZZQL—,\ , NOJAYYNTCA ypaBHeHne aJd IPOoeKIUU mepe-

CeUeHMS Ha IJIOCKOCTh kKoopaumar x m y. M BMecTe ¢ TeM ypanmeHuHe
— Py — yx "
Z:f__ﬁya_v_ naeT pag 0o TOUKM (@ NpPOeKNMH BeINIMHY NepHeHJUuKY-

Jspa QM, BOCCTABIEHHOTO [0 NepPecedeHysd.

139. Ecnm sKe ORayKeTCsT, ITO YpaBHEHME JJIsT MPOEKIMI ABISAETCA HEBO3-
MOKHBIM, KaK, HallpuMmep, ecin Gb modyamioch z2+4y2+a? =0, 10 310 yKazh-
Bajlo OB Ha TO, YTO HAIIHN [Be IOBePXHOCTH HUF[E He IepecekaioTcs. Ecan
e ypasHEHNMe NPOeKIU JaeT JHIL OfHY TOYRY, TO €CTh eCJH NPOeKIYs McTe-
3aeT, 06paniasich B TOYKY, TO TOT[A IepecedeHne Tarke OyneT TOUKOMH U, cJIe/o-
BATEJHHO, MOBEPXHOCTH CONPHKACAIOTCS B HTOH TOYKE; TAKOe CONPHKOCHOBE-
HUe MOKHO TaK/Ke ONpemelNuTh IO ypapHeHmio. Hpome Toro, GeiBaeT TakKmke
JuHeiiHOe COMPUKOCHOBEHME, KOPa [Be MOBEPXHOCTH CONPHKACAINTCA B GeCKO-
HETHOM THCJIe TOY9eK, a JHWHUSA CONPHKOCHOBEHMA mABIdercs JanGo MpsMOH,
au6o wpusoii. Hampumep, oHa 6yner npsaMoii, ecTi INIOCKOCTh KacaeTcs I HIIMHA-
pa WiIm KOHyca, & TMPAMON KOHYC CONPHKACAETCA ¢ BIMCAHHLIM IMapOM IIO
OKPYKHOCTH KpyTa. Takoe COMPpUKOCHOBeHHE MK HAXOAM [0 YPaBHeHNI0, 6CIH
I MPOEKITUK NoJdy4aeTcsa TaKoe ypaBHeHNe, KOTOpOoe NMeeT JBa PABHLIX MHO-
JRUTEJIs, BCIENCTBHE YeTO TO CONPHKOCHOBEHWE MBJIAETCA HE TeM WHBIM,
KaK CAuAHIeM ABYX IepecedeHuil.

140. g Toro 9rtoBGBl 3TO sicHee OPCACTABUTH, MONYCTHM, UTO IMAp
mepeceKaeTcst Karoii-anbo ImilocKocThblo. BosbMeMm ypasrienie, OTHCCCITHOE
K ICUTpy mapa,

. 22 g2 a2 = a2,
Ina ummockoctm e B KAKOM YIOANO MOJOkennu OyicM HMeTL ypaBiieHme

az-+ Py +yr=/.

—pPpYy—YyYx
Taxum o0pazoM, IMOCKOIBKY z:f—ﬁé—v, moNyIaeTca ANA DPOSKIUN cJe-

oymwijee ypﬂBHeHII(} MOKIOAY © Hu y:
0= 12— a%® — 2Bfy — 2vfx + (a®+ B%) y2 + 2Pyzy + (a® 4 y?) 2.
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W ogeBuamo, 4UTO 2TO BIAMIIC, GCAM TOJIBKO ypaBHeRue Oymer meilcTBUTENH-
HOLIM; €CJH K€ OHO OyjgeT MHHMELIM, TO IIap HUrAe He CONPUKACAeTC:A C IJIOC-
KOCTLI; €CJH K€ DJArIC ucuesaer, odpamasch B TOYKY, TO IJIGCKOCTb M MAP
KacaoTcA APYr japyra. Yrobel modyunth 3TH caydaw, Halmem

y = Ri—Byvr+aV al(ad R — - 2viz— (2 - B -yYz
ot '

3

n ecJan 37ecChb f UMeeT TaKoe 3HAYeHHC, YTO paguKaJ HUKAK He MOMeT OBITH
I[eﬁCTBMTeJlehIM, TO H¢ GYJIOT HU CONIPIIKOCHOBCHUS, HHI IepecedeHusd.

141. Monosxuy, uro f=a}/ a-- p2--y2. Torma

_ Bf—=PByztazV = (07 - Py Fayal —1
y= a4 p2

n 9TOMY YpaBUCHAIO HEe MOTryT yl(OBJICTBOpHTI) HCﬁCTBHTeHBHHe 3HaAYeHundA,
eclii He 6yI[€M HMECTH
a : Ba
x—’_——z‘Y'____)_*‘“_._T nu y: v )*ﬁ,_—)‘—.-—z
V @Ry Ve pry

[Moartomy, ecan f=a)/ a®- P2+ y%, TO THOCKOCTb, KOTOPAsE RHPAIKAETCH
ypanucmieM oz By yr =j, Kacacrcd mapa, a TOUKY CONPUKOCHOBEHHA
MEL TOJIY49HUM, CCJUI BO3LMCM

ya Ba aa
Vel iy Vo By Vo By

HpaBI’IJH)IIOCTI) ITUX 3BHAYCHUN MOKIIO OPOBCPUTH ¢ NOMOIIBIO BJIOBIGIITapHOﬁ
reoOMeTpUM, TAE U3y4YacTCsA CONPUKOCHOBCHAE IIapa ¢ IJIOCKOCTLIO.

142. Crano 6vITh, OTCIOJA BHIBOJUTCS 00IIee MPaBuJo, ¢ MOMOIIBIO KOTO-
POr0 MOMKHO BHISICHHTB, Kacaercs Al ICKOTOPOHl IIOBEPXHOCTH IJAOCKOCTD
WM Apyras IOBepPXHOCTH. J(EHCTBHTCABHO, HCKIKWYAB U3 ABYX ypaBHeHHH
OJIII0 TIEPCMCIIIOE, BLIACINM, MOMHO JH Pas3JiosKUTh TOJYyYHBIICECA ypPaBHE-
HUC Ha TPOCTLIC MHOKHUTCAH My Heabza. Ecim OyneM mmers IBa HPOCTHIX
MHUMBIX MHOYKUTEJsI, MOJYYNTCA CONPHKOCHOBEHUE B TOUKE, KOTOpaA omnpe-
OCAACTCA, eCcad IMOJOKITh TOT MaMm WHOH muomureapr = 0. Ecau ke Gymem
MMCTh 1Ba JeHCTBUTCIALHBIX IPOCTHX MHOMKIITENS, K TOMY 7Ke PaBHLIX MEEAY
cofoll, To HOBEPXUOCTH KacawTtes apyl apyra mo npamoii. Ecam e aTo
YPaBHCHIC HMceT ABa PaBHLIX M HE IPOCTHIX MHOKUTENA, TO €CTh CCJH OHO
JeJaTesl A KBajpat, TOrga Kopenb KBaAparHsiil u3 mero, Oyflyuu NpupasHeH
HYa0, JAeT MPOCKHUIo TOH JUIUM, KOTOPad IOJYyIaeTcsl OPH CONPUKOCHOBE-
mou. Orcloma Takme ACHO, YTO CCJM HAOIC YpaBHEHHe HMeCT deThIpe MHUMEIX
MHOMHTEJA, TO MOBCPXHOCTH COIPUKACAIOTCA B JBYX TOYKaX.

143. Jlxa Toro 4robGH 9TO PasbACHUTL 0oJee MOJHHEIM o0pasoM, Hccie-
OyeM COMPUKOCHOBEHIC KOHyca H MApa, MCHTP KOTOPOIO PacCIOJIOsKCH Ha OCH
KOHyca. YpasucHHeM mapa Oynper z®-+y® - x°=a?, 11A Konyca ypaBHCHUEM
oyaer (f —2)? = mx?® 4 ny?, mpuueM MBI CUIITAeM, YTO BCPIIANA KOHyCa yrajeHa
Ha pacérosume [ oT medrpa mapa. Mckamwuaa oTciona mepeMenHoe y, NOILYIAM

(f — 2)>=na® — nz®-+ (m—n) z2?

— YPaBHeHNEe IIPOEKNHUUA HepecedeHNA HA IJIOCKOCTb KOOpAMHAT Z M 2. HYCTb
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mMeeM cHavaja OPAMOil KOHYC, TO €CThb IYCTHL M =N, TOLA&

fHUn(En) a?—nf?
Z= .
1+4+n

a
Vi+n>
0 I03TOMY CONPUKOCHOBeHHC OymeT JuBEHNBIM, KOHEYHO, MO KPYTy, NPOCKIUA
KOTOpPOr'0 HA IMJIOCKOCTh, HPOXOJANIYI0 uYCpPe3 0Ch, ABJIACTCH IPsSIMOIl, HOP-
MaJbHON K ocu.

IToaTomy, ecanm Oymet [ = a]/l - n, TO MOJYYAM [IBOIiHOE BHAUYCHIC 2 =

144. Yro wacaeTcAd HAKJIOHHOTO KOHYca, KOTAa 7 W K HC DPABHEI, TO
MH BHAUM, 9TO Haliflenmoc ypaBHeHMc BCCria paeT Iepecevdcnue, HECMOTPA
HA TO, 4UTO Yaile BCCIO HHUKAKOro IcpeccucHus He cymecrnyer. [leficTnu-
TEJALHO, BCCIAA, CCAM TOJbKO /m TPEBOCXONHT 1, IMOJdydacTes JCHCTBUTCALHOR
ypaBHEHHE IJs IPOCKIUI [CPCCeYCHUsl, W CJEeAYyeT OTMETHTb, 4TO JCiiCTBH-
TCJALHOCTHL IPOCKUMU HE BCCLA VKasbiBaeT Ha ACHCTBHTCILHOC IICpeceYCHUE.
Iast Toro urolur caMo mepeccucHue OplI0 HCHCTBUTCIABHBIM, HCI0CTATOYHO,
9TOOH TOABKO Opockuua Obita meficTBuTcnbHA: HeoOXoanMo, YTOOB IepPHCH-
AMKYJAPGI, NPOBENCHHLIC OT HPOCKIMHA K mepecedeHuio, Towe Ouram jei-
creuTeqbpHEIME. Crasio OblTh, XOTA BCAKAA - HeHCTBHTENbHAs KPABAST UMCET
melCTBUTebHBIe MPOCKIUM, ONHAKO HCJB3A 3AKJIOYATH, 9T0, HA0HOPOT, CCIu
OpoCcKIHUA AciCTBHTCALHA, TO ACHCTBMTCJBHA caMma HCKoMasi Kpusaa [*8].
Taxime TPCIOCTOPOIKHOCTM BCEraa HAH0 TIATCIALHO cobaioAaTh IS TOFO,
9T00K He BIACTh B OWHOKY M3-3a [AeHCTBUTENLHOCTH ypaBHeHWM, KoTopLle
MBl HAXO[AMM JIJIs MPOEKITHiA.

145. Mu mnsbergeM yxasaHHBIX HEynoGCTB, e¢caum Oymem HCKATh TPOEK-
OMI0 B ILUIOCKOCTH KOOPOWHAT & H ¥, TAK KAK BeIb B HTOH INOCKOCTH HET
HI OfHOII TOYKM, KOTOpOil 0Bl He 0TBEYAJA TOUKA HA NOBEPXHOCTH KOHYCA;
ecly IPOEKNUA Ha BTy IUIOCKOCTbH GymeT ACHCTBUTENLHON, TO W camMo mepe-
ceuerme Gymer neficTouTeqpHEIM. A Tar Kak wumeem z= ) a?—zZ— ¥, ToO
mojaydaeM u3 BTOPOrO YpaBHEHHH '

e e

TO €CTh
24— (ltmyz*— (1 +n)y?=2f)a—z*— g2,
U jalee :
@—=/2=20@—=r | , —2(@=—7) 2y
—2@+pm [T —2@+pn (YT o,
4 (L4 m2et 4+ 2(14-m) (1+ n) 2%y + (1 4+ n)%y*

Orciofa moaydaem
a®— 2l n(a?+- Y —1A-+m)(1-+-n)2? +

‘ (L +-n)? =
2 b ; s |
+ (1+fn)‘21/'n (L++n)a*—nf+(m—n) (1+4n) 2?
" _
g (@ ) — (L m) (Lbn) o
(4 4-m)? + _ g

iﬁlfm(l‘“”)‘12—"2}’21“(n—m)(1+m)?/2
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146. Wtaw, puas Toro uToGH LAeHHOE yPABHEIHE WMeJO MEOKUTENH,
XoKIo O6biTh Jubo f2 = (1-} n)a?, aubo [2=(1-Fm)a*. B ueproM cuayuae
OyneM HMeTh

o net—(hm)e? | 2aVm o
L-n A+nvign’

¥

g'myna, ¢cJint M MeHbIue ueMm n, C IIeO6XOJII/IMOCTbIO caenyer, 4To AOJKHO
bLTb

=0 wu = !l/ " =2
y=t4y o 7 Vitn

Wrak, mosiyuamrTes B¢ TOUKH COHPUKOCHOBCHMSA, OJUHAKOBO YARJeHHLIe OT
ocu wouyca. Ecium e m Gymer Gojblie, 4em n, TO Raj0 IPUHATH Apyroe
ypasneie
ma®—(1-4-n)y® | 2fyVin—m

1+m ~ A4myVifm’
KOTOPOEe e MOMCT OHTh AeilCTBUTENLUBIM, eCJiu Toabko He mMeem y =0.
B sroM cmyuae

r2=

x—:[:aVL U z= S
14-m —Vl»rm'

CregoBaTesbto, MOJyTacM B 9TOM cJydae fiBe APYrue TOUYKH CONPHKOCHOBE-
HHUf, ¥ OII0 MMCCT MECTO B TOH YacTu Koiyca, Ixe OH Hambojiee Y30K.
IogoBHEM 58e 00Pa30M MOKHO HCCIE0BATh COINPUKOCHOBEHHE B JI000M Caydae.

147. Opmaxo smadure]bHO Gojee Jerkuil crmocod olpemeseHns KacaTeldb-
HHX ILIOCKOCTE!l KaKUX YLOfHO IIOBEPXHOCTEH MOYKHO BBIBECTH M3 METONAA JJIA
HaXOMIENMA KACATeNbHLX K KPu-

4 BHIM, KOTOPHH H3JI0KEH BHIMIE.

Ilyers (puc. 149) mpupopma mo-

N BepxmocTn, KacaTeNbHEE ILIO-
CHOCTH K KOTOPON MBI MINeM, BEI-

s paskaeTcsd ypaBHeHHeM MCHIY Tpe-
S £ W wmsa roopaunatamu AP =z, PQ =y
a2 n M =z. C IOMOIILIO BTOro
ypaBHEHUsL HAXO ONPENEJNUTH Io-
r F JojKeHne TIIOCKOCTH, Kacaolencs
nopepxnoctn B Touke M. Urag,
Ipese BCETo MEL PAacCMOTPHM Ka-
careqpHyo B Touxe M 1 ceue-
HUI0, KOTOpoe MOJNYYaeTcA IPH
mepecedeny MOBePXHOCTH HEeKOoTOo-
POil ILJIOCKOCTBIO, MPOXONAIeH de-
pes TouRy M, m KOTOpOE pacnodao-
7 JKCHO B KACATeNbHON IJIOCKOCTH.

Puc. 149, IlosToMy ecnm Mbr HalimeM Kaca-
TeibHEIe B Touke M K aByM Ta-

KOro pona CCUCHUM, TO HJOCKOCTH, KOTOpad onpeneaacTesd STAMIT ABYMA IIPA-
MOJOIHE VI B MH KacaTeIbUEIMM, GyneT COHpIARaCﬂThCﬂ C HOBEPXIIOCTLIO B TOYKE M.

148. Wtak, npeskac BCero mepeceveM MOBEPXHOCTH IIOCKOCTHIO, HOPMAJb-
it & maockoetn APQ, 1o upaMoii QS, napaniearHoi ocn AP. 3aTeM raKkuM e
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ofpa3oM TpoBeneM depes TOuKy M cedenue, Tak;ke MEPOCHOVKYJISPHOE K IO~
croctn APQ, no mo mpamon @QP, popmanbnoil K ocut AP; takuM o6pa3som,
mepBoe cedcune OymeT mopMasdbHO K ocu AB, a sropoe—Ek ocm AP. llycre
moJlyuaeM B HepBOM CCUCHHM KpHuByIo FM; MIT ompeuedmnM KacaTeJNbHYIO
K neit MS, serpedaloniyio npsmylo S B Touke S, Tak uro QS Oymer mon-
racarednpnoif. llyern BTOpoe ceuerme — ato wpmsas F | kacareabuoil k ®oTo-
poit 6yger upamasn M7, a monkacareanrnoll — (7. Horna aro Haiigeno, mioc-
kocTh SMT Oyper KacatTeaunoil K nosepxuHocta B Touke M. Urak, nposena ST,
MOJIyUNM Iepecedelniie KacaTeJbHOIl MIOCKOCTI ¢ MI0oCKOCThIO AP(Q; a ecim
uz () wmposeneM w ST mepuenmuxyviap QR, to QR1Y) Gymer Tak oTHOCHTHLCA
® QM, war moublii cuHyc Kk rTaureucy?) yraa MR(Q, kortopslil KacaTenbiiasn
I0CKOCTL 00pasyer ¢ iockocTsio APQ.

149. Tlosomua, 9YT0 ¢ NOMOMILIO BEIUICU3JIOMKEHITON0 METOHA KacaTelb-
HEX MB Hamu mopkacateasnuie QS =s u Q7 =1, Torjua

T =1— — Y
Pl=t—y n PX=s—-",
OTKYA CJefyer, 4To
AX =2+ % —s.

Taxkum obpasom, Oyuer uspectHa rouxka X, B Koropoil mpsamas ST mepece-
raer och AP, u rtar waw yroia AXS =7TSQ, ro Tamrenc sToro yria _—_% ,
OTKYHA y3maeM MOJIOFKEHHe HepPeceveris KacaTeJbioil MIOCKOCT ¢ IIOCKO-
ctoio APQ. 3artem, mockoabky ST =)/ s+ 12, 6ymeM umersb

OR = st

Vege
Ecmn paspgesurn ma sro Bupaskeuue ity QM, moswyumm

2V s34t
TauTeHC yria mnakioHa MRQ = _.l/?’*‘; .

Ecnu satem mposectn ® MR wpepnenpnryanp MN, ou GyneT nepueHguKy-

JIAPOM KaK K KacaTeJIbHOM INIOCKOCTH, TaK H K caMoil moBepxiocTu B TouKe M.

CaenoBaTenbHo, ero mojiozkeHuwe OyjeT ONPeesATHCSI M3 pPABEHCTBA
22 1/' sT g3

QN = st

A worma me nposefiem u3 /N nepuenpuryasp NV x ocu AP, TO, HOCKOABLKY
yroa QNV =0QST, dynem nmern
22 . z2
PV:T=QW u A”/V:—Z—
09TOMY, €CJIy IOJOKEHHE TOYKHU B IIJIOCKOCTH OIpeReNUuTh yKa3aH-
II c eHne N AP ene yKaza
HHM o0pasoy, mpamaa N4/ Gyger HOpMaJALI0 K IOBEPXHOCTH.

150. Bemme ML y:ke IoKasajd, KaKHM 00pa3oM Hamo HCCIETOBATH mEpe-
cederie ABYX HOBePXIIOCTEH € MOMON(BiO IPOCKIuil. BoisaCcHUM Temepb, KAKOTo
nopsaKa OymeT HPOCKUHA B COOTBETCTBUH C MOPHJKOM, K KOTOPOMY OTIIO-

1) B mepsom usgauun QS. [A. Ii.]
%) «llonumi cuHyc K TaHrescy» —dT0O TO Ke caMoe, 9To koTaHrcuc. [A. . ]
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curcs moBepXHocThb. Ilpemme BCero, ABe INOBEPXHOCTH MEPBOro IOPsIKa,
TO €CTh INIOCKOCTH, B KA4YCCTBE ICPECCUCHIT M CTO HPOCKIUM JAIOT JUHIIO
OepBOrO IOPAAKA. 3aTeM Mbl BUIEAH TAKKe, YTO TaKad NPOCKIHA HE MOMKET
OBITH BBIIDE BTOPOTO IOPAMIKA, €CJHU Onlia M3 MOBepXHoCTell nepBoro Mmoypsjika,
.a ppyrasa — Broporo. llogoGunim ke oGpasoM 04eBHHO, YTO €CJN Oj11a HOBe)X-
HOCTh Oyjger TPeTberc mops;iKa, & APyrasg — MepBoro, TO MNOEKIUA HE MOMKeT
OpeBBICHTb TPeTHH nopsijok, U T. H. Ecjn jKe B3aMMIIO HCPECEKAIOTCA IBe
HOBEPXHOCTH 1) BTOPOro MHOpAAKR, TO HPOCKUIMA mepeceveHud Oypmer anbo
YeTBEPTOr0 IOpAfKa, Janbo nmsmero; m Boolle, ecau ofna IOBEPXHOCTD
Oyper mopsamka m, a gpyras — IOPsIAKa 1, TO HPOEKLNA NCpeceUenus HUKOTa
He Oyner oTHOCHTHCA K mopaaky 6ojiee BBICOKOMY, ¥eM TOT, KOTODBIH ompe-
NEJIACTCA HUCJIOM mn.

151. Horga mm ogHa u3 B3aUMHO MepPeCeKAmMXCA MOBEPXHOCTell He
ABNAETCA IIJOCKOCTLIO, HX mepeceucnnme Goabmeil dvacTbio OymeT KpHTOIl,
He DACHOJOKEHIION B ofHOHd m Tofl ke maockocru. Tem mHe MeHee Moyker
OOJYIMTHCA TAK, YTO BCE CEYEHHME HAXOmuTcs B oMol u TOHl ke IJIOCKOCTH,
I 9TO HMMeeT MeCTO, eCJIil ypasBHenus ofGeHX NoBepXiocTeil, kKaK OAHO, TaK
M gpyroe, cojiepar B cefe ypasnenue nuna az—+ By -+ vz =/. Ho umeer nm
MecTo To uam apyroe? M3 obonx ypapHeHHI c/efyeT ONpeNeJNTL jBa Mepe-
MEHHGLIX Z W y 4epe3 TpeThe , Tak uto Oymer z=P u y=Q, rge P u Q
CcyTh (YHKIUM OT Z. OaTeM Hajo BHIACHHTb, MMECTCHA JH TAKOC HUCHO 7,
910 B BHpakenmu P -+ n() Bce cremedn x, KpoMe Hu3MeH W MOCTOANHEIX
JIeHOB, B3aUMHO YHHYTOKalTCA. Eciam srto mmeer MmecTo, Tak uTo P+ n() =
= mx + k, cedenmne Oyger HaXOgUTbCA B OgHOW W TOH Ke IJIOCKOCTH, M JTa
IJIOCKOCTL ONpefesseTca ypaBHeHueM z - ny=mx+ k.

152. IlyeTs, k OpuMepy, IPEAJOKEHH CJIENYIOmue ABa ypPaBHEHAS BTO-
poTo mopAAKa: OLHO — IS NPAMOrO KOHYCa

22 =22+ 92,
IPYToe — AJisl LOBEPXHOCTH BTOPOIO POAR 94AURMUKO-2UNe PO oAUNeckoll
22 =2?-+ 2y — 2azx — a®.
Tax Kak OTCIOHA CIEIyeT, YT0
22+ 2y? — 2ax — a? = 22+ 32,
TO TOJNyYaeM

y=V2ux+a* u z=z+a?,

W BTO WOCJefHee ypapHeHHe YKAa3bBaeT HA TO, YTO BCE CEUEHNE PACHOIOMKEHO
B omHOH H TOH jKe IJIOCKOCTH, IOJIOKEHHE KOTODOH ompemesercd ypaBnHe-
faneM z=x +a. Nrak, ¢ noMompio TRKUX Co0Oparkeliil MOJKHO peliaTh MHOrne
BOIPOCHI, oTHOCAIMCeCH K HoepxmoctsaM. Te jke, KTo MOHAYT pnajbile M3Jio-
FREHHOr0 371eCh MerToma, OYAyT HY/KIAThCAd B aHaju3e OECKOHEUHO MAJHX,
¥ TO, UTO M3JI0MKEHO B STHX KHHrax, IMpojaraer myTh K 2Toil nHayke [Y9].

1) B rexcre Opera omnia 3mech 0CTaJach HeMCIPaBJEHHOI ONUCKa Jiigcpa B IEPBOM
A3TAHUYU: BMOCTO «IloBCpXmoctuy (superlicies) manewaramo «mmum» (linea).
2) o z2=—zx—a. [A4. II.

N
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['], cTp. 19. Dilmep MCXOmUT 3meCh M3 TOrO OUpefleieHAA IIePEeMeHHOTO
KOJIMUecTBa, KOTOPOe AaHo IM B mepsBoM ToMme Baemenusa (ra. I, § 2).

[2], ctp. 20. HQaske sTor ckpoMuHbIl naparpad ¢ ero Gojee deM OOLITHBIM
IUIA COBPEMEHHOr0 YHTATeNsA COfepyKaHmeM — OJUH W3 MTOrOB IIEJOr0 dTama
B pa3BUTHU aHanmTHuecKoil reomerpun. lexapr, Pepma u Muorue Gosee mo3m-
gue mateMatuku XVII B. He BBOgMANM oTpuIaTedbHHX abcrucc. llonnzoBancsa
umu Bannume, cucreMaTHIeCKH paccMaTpHBAJ TeoMeTpHuecKne o6pashl BO BCeX
germpex kBampapTaXx Heioron. G mazada XVIII B. a1 cramoBuresa npeobiaa-
Jlaomeil HpaKTHKOM.

[3], crp. 20. Unratenb, KOHETHO, 3aMETIJI OTCYTCTBHE OCH ODIUHAT HA
puc. 2. Jiep, Kak IpaBmwio, He BHUEPIUBaeT BTOPOi ocu. Jlmmb co Bropoi
nonopuHH XVIII B. mocremenHo BxojmT B 06HYaIl B aHAJIHTHIECKOH reoMer-
pHUHE Ha TJIOCKOCTH yKasbBaTh o0e ocu. Buepsre, Ho-BHgEMOMY, OCh OpAMHAT
6nna BBegena B Commentaires sur la Géométrie de M. Descartes Huoma
Pa6woensa, uzg. B 1730 r.

[¢], crp. 20. ¥ Diinepa uuraeM 3meck He OpaMHATA, a anmamkarta (recta
applicata — nmpmiomenHaa npaAMas, cOGCTBeHHO, NOPUIOKEHHBII OTPe3OK).
‘TepmunuoB abemmeca m opauaaTa y Iexapra u ®epma He GBLTO, UX BBea Jleii6-
gun. Ilepsnii m3 mEux Jijiep NpHEMeHAET CHCTEMAaTM4eCK¥, BTODOH ke dale
BCETO 3aMEHSET CJIOBOM allIIMKATA.

[5], cTp. 21. Wanoskenntiit B 970M Iaparpade B3TIAN Ha KpHUBhIE JTUHUU
KaK HA (IOPOMKIeHHHE QYHRINAMI», 3[eCh BIepBEe CHOpMyIUpPOBAH B TaKOH
OGMHEOCTY U ¢ TaKoH ompemelenuHocThio. UTo ke Kacaercda caMoro HOHATHA
$yHKIME, HENPEepHBHON U NpepHBHOH, TO Jilep MoAb3yeTca MM B COOTBET-
CTBYUH ¢ ONpPefeJeHnAMH HepBoTo ToMa DBegeHus, 9710 Hajgo IOCTOAHHO HMETh
B paxy. CM. B CBA3K € 9THM cAefylommii naparpad.

[¢], cTp. 26. PasyMeeTcsa, Bce aTH BBIBOAL CHEJAHH B TOM ke HPERIO-
Joskenun, 1o m B § 21, — paccMarpmBaerca alrebpanmdecKas KpuUBag
(BemecTBeHHAA).

[7], ctp. 27. ToBopsa «Bce ypaBHeHMdA», JiJlep HMeeT B BUAY ypaBHeHN:A
B HEKapTOBHX KoopnuHaTtax. Cm. ke, §§ 39, 42.

[B], crp. 30. «...ecIM DPHWHATH eAVHULY B KaZeCTBe IMOJHOIO CHHyca» — 3Ta
TePMHUHONOTHSA UCXOANT H3 MPEACTABICHNA CHAyca Kak JHEUN B Kpyre. Torga
24%
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HauGoMbIlee 3HAYCHNE CHHYCa COBIAflaeT C PafiyCcoM Kpyra, ¥ eClH OPHHATH
HTOT PajiiflyC pPaBHKIM e[UHUIE, T0JyIaeM OOHTHEIE YHCIOBhE 3HATCHHUA TPULO-
HOMeTpHIECKHX (yHKUHWHA. Jilflep HoAbayeTcs 3TOH TePMHUHOJIOrWEN W HUEE,
IOIB30BAJICA el0 W B mepBoM Tome (cM. TaM § 126), xora mMmemmo Grarogaps
ditnepy oupeneliedue TPUTOHOMETPHYeCKMX QYHRIWH KaK OTHOINEHWH JUHUM
€TaJI0 O0menpHHATHIM.

[?], crp. 34. CoGerBeHno, 5TO YTBep/RACHUE €IME HAJ0 ONPABHATH, TO €CTh
IOKa3zaTh, 9TO Ji1000e ypaBHEHHE MEPBOI CTENEHH B JeKapTOBHIX KOOPIHHATAX
HpecTaBigeT IPAMYI0. JTUM M 3aHUMaercs Jillep B CIeAyOMUX ABYX mapa-
rpadax. B § 41 on He paccMarTpmBaeT caydas, Korga cBoOONHHIA 4leH B ypas-
HeHMH NpPSAMOH paBeH HYJII0, a KooQPUIMEHTH IpPW KOOPAHHATAX OT HyJd
OTIWYHEL, BIPOYeM IpH HTUX HIPeImoioReHuAX coobpassenus § 40 ocrawTes
B CcHIIe.

3aMeTHM emie, 9TO K reoMeTpHu UpsaMoil dimep ofpamaerca B AajbHEN-
meM JINmb B Cleqylome riaase, TAe OH IOKA3LIBAaeT, 9TO BYUA YPABHEHUs Nps-
MOU He H3MeHAeTCA HpH Mepexofe K KOCOYTONBHEM KoopauaaTaM. TarkuM obpa-
30M, BCA «aHAJWTHKa» NMPAMOH CBOAUTCA K BHIBOAY ee ypaBHeHHA («obmero»)
I YKA3aHHK HEKOTOPHIX €ro WacTHHX BUAOB. B 9TOM oTHomennn Jiinep He or-
XOIHUT OT cBomX mpegmectseHHnKOB. Jexapr B «Teomerpum» coBceMm He 3aHm-
maerca npamoil awameii, MepMma B cBoeM «DBBepeHuu...» NOKaszkBaeT IUMb
TO, WTO BCAKOE ypaBHEHHe IepBOM CTeNeHM HNPeACTaBlAeT NPAMYIO (B Iedarn
HmepBEIM BEICKa3aJd TaKoe yTBep:KaeHHme KoMMeHTaTop «eomerpmm» [lerapra
IleGon B 1649 r.). llosnuelimue aBTOPHL, BIIOTEH A0 JiIepa, Aa W NO3ke €ro,
OTPAaHHMIABAIOTCA COCTaBIOHNEM yDaBHEHHS NPAMOH, KaK 8TO CHENAHO B TEK-
¢Te. ITO HEYAUBUTEIHHO, IIOTOMY UTO HOBHIH METOJ AaHAJNTHUYECKON IreoMeTpuHA
NpPUMEHATH ¥ 6oJlee TPYJHHIM H HOBHM BOIPOCAM, a TO, 9TO OTHOCHIOCH K aJie-
MeHTapHOH MaTeMaTwkKe, OCTaBliaiyu B cropore. Toapko B wmomme XVIII =.
paspabaTHBATCA ¥ BXOQAT B y4eOHEMKH pasgelH 0 HpAMHIX W HIOCKOCTAX.
droMy cmocoGCTBOBANM 3aIPOCH TeXHHYECKUX HAyK M TeXHHYECKOTO 06paso-
BAQHHA, ¢ OTHON CTOPOHEI, CTPEMJISHHE M3JI0MKUTh BCK TEOMETPHUIO YHCTO aHAJH-
THYeCKH — ¢ Jipyroii. CKazagHOe OTHOCHTCH TaKiKe K YUCHHIO 00 OKPYKHOCTH

u chepe.

[1°], cTp. 35. HocoyronbpHble KOOPAMHATH MOYTH He HCOONB3YIOTCA B fallb-
HelimeM waioskeHumH. B aToM oTHowenunm Bsepenme Jitnepa ToyKe oTMedaeT
onpepenennsiit atan. [exapr n PepMa HaaMHAT ¢ KOCOYTOIBHEIX KOOPAIHAT;
B IepBHE AECATWIETUA aHAINTHIECKOM TreOMeTpHW TAKUMH KOOPAHHATAME
HONB30BANKCH Yamle, I€M IpPAMOYTOJbHEIMU.

['*], crp. 41. 3pecw. connka Ha «llepedmciienye nuamit TpeTHETO MOPALKA»
HrworoHa, KOTOpOe YBHAEIO CBeT B KadecTBe NMpuiokegus B ero «QmTmre»
(Optics, L, 1704, crp. 138—211 Bropoii narunanun). Pycckuit mepesor «Ilepe-
guclenna» — B COOpHHKe «MaremaTmaeckne paGorsy Hwiotoma, pep.
. . Mopayxait-Bontoseckoro, M. —JI., 1937.

Hnaccupuranus xpuswx (anre6pawdecknx) mo mx nopsAaKaM Moria OvITH
BBefleHa JUNIb ¢ CO3JaHNEeM aHAJIUTHICCKOH reOMeTPHH, H OHA NEHCTBHTEIBHO
socxonut K [lexapry. Jlerapr o0beAMHIAIN B OXHOM n-M poge KPUBHE ¢ ypaBHe-
mnaMu cremenu 2n — 1 m 2n.! Kaacenpukanus Jlexapra csazaHa, BO3MOIKHO,
¢ 3ajavell «<Ha MeCTa K NMPAMEIM», Ha KOTOPOi on B «'eoMeTpHI» MOKABHBAET
npeumymecta csoero meropa. A. II. IOmxeBws srickasan BecsMa BeposTHOE
MpeAoNoAeH e, UTO OCHOBAHMEM A TaKo#t wiaccmfurammu y JlexapTa
MOTJIO OBITH IIpEeNIOJOEeHNe, YT0 yPaBHeHHe CTemeHM 27 B OOMEM clydae
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CBONUTCA K ypaBHEHHIO cremeHn 2n— 1, nojgo0HO TOMY KaK ypaBHEHUe.
4-# cTemeHM CBOOWTCA K ypaBHeHWIO J-H crememdm. Tak win wHade,
ofbeUHeHNe KpPUBHIX MOpAAKa 27 U 2n—1 OKasalloch JIWIIEHHHM OCHOBa-
Hns. KiaccnuKamusa KPHBHX 110 X HOPAAKaM BIoJHe deTKo gana y Heio-
TOHA, HO y HETr0 OHa fJaHa B FeOMeTpWYecKoM Bmae (mo 4Mciy TodYek mepe-
cedeHns ~KpPHUBOH JWHMM ¢ mpaMol), y OJiilepa — B  ajdreGpamdeckoM.
Kpome rtoro, Hporom dame HassBaeT Kpmphlie (n-+1)-ro mopagka Kpu-
BHIMH 7-TO POfa.

[12], crp. 41. 3mech Jitep yKasnBaer Ha TepMuHoiormio HewoToHa, y KO-
TOPOro, BIpPO¥EM, B TAKWX cIydasax peub ufeT He o mopagxe (ordo), a o poge
(genus). CM. Tpepsymee NpAMEYAHNE.

[13], erp. 41. TpeyronbHbe UNCIa — JYACTHHIA CIydYall TAaK HA3HBAEMBIX:
¢urypHLIX guces (I k-yTOABHEIX; BCe STH TEPMUHbL CeHYac PeKO HCHONb3YIOT-

cs1). Ilo onpenenenuio, k-yroabHoe 9uciio n-ronopapgka ¥V ® = n-(k—2) n—(%_—”

IT0 — cyMMa 1 mepBHX WIeHOB apHPMeTHIECKOH IPOrpeccHd ¢ IMEePBEIM 9ie-.
HoM 1 m ¢ pasHOCTBIO k—2. Jl1f1 TpeyrONBHBIX 4MCces COOTBETCTBYIOMEH Mpo-
rpeccueii aBiserca HaTypadpHuil pax. Haspanme aTHX dmces CBA3AHO ¢ HEKO-
TOPHIMY TEOMETPWIECKVMHE IIOCTPOSHHAMI.

[*4], crp. 48. Ilocaegmee yTBepmaeHue TpeGyer oroBOpOK: MOTYT OHTH
3afaBE TOYKH B COOTBOTCTBYWIEM dmcie (Hanpmmep, AJNA KPUBOH BTOPOTO
mopsagKa — O TOYEK), OHAKO KPHBAA JAaHHOTO MOPAAKA HE ONPeReIAeTCs 9THM
OIHOBHATHO.

Beposarno, diiiep TOABKO M3 TEXHHIECKUX U, MOKeT OWTH, METOANIECKUX
coo6pakeHni oCTaBIJI BTO MECTO NpPH NeJYaTaHVY KHATH 0e3 M3MeHeHHN. Ye
K KOHIly rofia, Korma OBIJI0 3aKOHYeHO «DBBefeHme», W 3af0irc A0 BHXOAA
KHATH W3 IIeYaTH €r0 BHAMaHHE OBUIO OPUWBIEIEHO K TOMY 00CTOATENLCTBY,
9T0 MOTYT GHITH WCK/AIYATEIhHEE pAacloosKeHHA TO4eK, He oupe/elsoline
0QHO3HATHO MPOXOAAILYI0 depes HUX Kpusywo. Dosee Toro, om yske Torma Mor
Pa3bACHHTL CBA3AHHBIN ¢ THM Tak HashBaeMHIl mapagokc Hpamepa (nassa-
HHMe, KaK W MHOTHWe ApYTHe, He ompaBgaHHoe, Tak Kak no Hpamepa om OblI
yrasan Mawiaopenom). Ilapagore coctout B cuepyromenm. B obmee ypapHenue
KpuBoi Tperhero mopsagka sxopar 10 rospdummenTon, cTalo GBITH, MOCKOIH-
Ky OHH ONpeieJIeH ¢ TOYHOCTHIO N0 MOCTOAHHOTO MHOKHUTENIA, TaKasd KpHBasd,
rOBOPA ABHIKOM Oiljiepa, AOMYyCKaeT NEBATH ONpefeleHHH, TO €CTh MEBATH
TOYEK OLpefelAi0T eNHHCTBeHHHM o6pasoM Kpusyo. G [pyroil CTOpOHH, JBe
KPHBBIE TPeThero MOpAfKa nepecexalotcsa B 3-3 =9 TouRax, clegoBaTeNbHO,
gepes TaKue JeBATH TOYeK IPOXONAT ABe KpUBLie. Bojee TOT0, JIeTKO MOKA3aThy,
9T0 B 3TOM Cly4ae Yepes AeBATb TOYeK NPOXOoguT GeCKOHeYHO MHOTO JIMHMI
TpeThero NOpSAKa. .

Kpamep (T'a6pmean, 4704—1752) nepenumcrBaicsa c¢ Jdittepom. B nmcpme
or 30.9.14744 r. om mpocmn Jidepa, «yMeOmMeEro TaK XOpOImIo YriIybaaToes
B BOOPOCHIY, aTh «Xopouee o6bscHeHWe 3Toi TpyaHocrmy. Hpamep npm aToM
yRasHBAl, 9TO TAKHe K€ 3aTPY[AHEHNA HMEOT MeCTO W JJIf JIMHWIl BHCIIAX,
TMOPSATKOB. ;

Mz He pacmolaraeM OTBETHHIM NOHCBMOM Jillepa, HO B IHChbME
or 11.11. 1744 r. x wemy Hpamep coobmaer, uro cuuraer yKasauug dilrepa
HO 3aTPOHYTOMY BOHPOCY BIOJHE NpaBWIBHLIMA ¥ 9TO OHH COBIHATAKT C €T0,
cOOCTBEHHRIMU BHIBONAMH. ~

B nmegartu no aTomy Bompocy diiep BECTYNWI ¢ paborToi, IpencTaBleHEOH
B 1748 r. Bepnunckoil aragemun: «O6 ofHOM KaxymieMcs IpPOTHBODEYHH B
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TEOpHH KPUBHX Junnily 1). CymHOCTh €10 pashacHeHHN COCTOMT B CIEAYIOMeM.

Ecin MH uMeeM n? Touer Hepecederus ABYX KPABHX IOPANKA 1, TO 9TH TOYKH,

roBOpSA COBPEMEHHEIM sI3BIKOM, He HAXOIATCS «B 00IMeM HOJNOKEHWUH», I09TOMY

KX HeJOCTATOYHO [JIA TOro, 9TOOH OQHO3HAYHO ONpeleluTh KPHBYI HOpAmKa

n(n 4-3)
2

n, X0TA KA 9TOTO Tpebyercs, Boobme roBopd, UMb «onpemeNeHHIy,

M 5TO 9HCI0, HauuHad ¢ n=3, <<n

[18], cTp. 51. B cBoeit pabore o mapagorce Hpamepa (cM. mpembiayimee
mpnMedanne) Dilliep B BUjle OpuMepa pasbupaeT TOT jKe BOIPOC, 9TO B TEKCTe:
olpefeNicHAe JMHAM BTOPOr0 MOPAMKA M0 MATH TOYKaM. DHKIajKy OH HAIH-
HaeT Tak jKe, Kak u Bo «BBegexun», Ho, HOHAA OO CHCTEMEHl BYX ypaBHeHWH
miia woosppunumenros O, £, {, OH yIUTHIBAET BO3MOIKHOCTL TOrO, 9TO HTA CH-
CTeMa He OIpeesseT O[HO3HAYHO OTHOMEHWH ABYX W3 3THX KodhPUIHEHTOB
K TpeTrbeMy. A WMeHHO, OH YKa3HBaeT, 9TO TAKas HEOIPeNeJeHHOCTh AeiicTBu-
TeJBHO UMEeeT MeCTO TOTa, KOr/la 9TH ABa ypaBHeHHs papHocHAsHH. Ilpn Tarom
AONYMeHHH J[Ba B3HAYEHHA €, ONpPE/elAeMble STHMYU yPaBHCHHSAMHM, KOJKHEL
copmamaTh npu AwOHXx 8 u {. CiremoBarenbHo, HMeeM

o de@—0)+ld(c—d) _ de(a—)+-Lf b—))
o cd - ef ’
OTKyna clexyer, 9T0
a—c¢ a—e c—d b—f

d_—jnc:e

CeoMeTpHYECRIN CMBICT 9THX PABEHCTB SICEH: €CAM OHH COOJIOJEHE, TO deTHpe
W3 MATH 3a7aHHHX TOYeK JeskaT Ha ofHOH mpsamoii. Kpusaa BToporo mopasxa
B 3TOM CJIyvuae IpecTaBisgeT COBOKYIIHOCTH ABYX IPAMBIX, M3 KOTOPBIX OJHA
OPOXOMHT Yepe3 yKa3aHH