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NPEINCHAOBHUE K PYCCKOMY NEPEBOAY

Knnra nasecraoro nosbckoro MateMaTnia n Jornka A, Tapekoro,
ipeneTaBaslOlas  cofod  mONyJAApHOe  BBEeJcHHe B MaTeMaTHye-
CKVIO JIOTHKY H MeTOAOJOrslo JAERYKTHBHHX Hayx, 3acHyXKHBAET
BHAMAHHS COBETCKOrQ unrareds. Boimemmas p 1936 r. ma nonp-
CKOM #a3biKe, OHA nosBHaach B [937 r. B HeMeUKOM NepeBONE, HO
Obljia  BHIOYIMIEH3d H3BEeCTHHIM  HEMELKHM  KHHPOH3JaTeNbCTBOM
Inpunrepa ue B lepmausd, a B Bene, Ilpasaa, sro He nomorao
H3JATENLCTBY; 4YacTh H3JAHHSA, KOTOPYI0 OHO HE YCHENO pacmpo-
CTPAaHATBL JO €aHINAIOCA», TaK K OCTajachL  JEXarth Ha ero
ckIafaX.. Mo coolpameHHAM pacosoro nopanka, B 1941 r. npo-
CMOTpPEHHOE K JIOROJHeHHOe H3ZaHHEe KHHTH BHINIO HAa AHIVIHHCKOM
Aauke B Hbio-Hopxe. C sToro HszaHHsA U BHIOJHEH pyCcCKuA nepesos.

Ku¥ra HasmBajach NepBoHa4aNbHO «BBegcHHe B MaTeMarHue-
CKYIQ JIOFHKY H METOAOJOTHIO MaTeMaTHKU», ITO 3arjaphe GOJIbUIC
COOTBETCTBYET COJAEPKAHMIO; TAK KAK KHHra NPeACTaBiseT COOOH
BBEIEHHe B [JHCUMIVIMHY, OCHOBHbI€ De3yJbTaThl KOTOPOH IOJYUEHH!
710 DPEHMyllecTBy CHNelHaJHCTAMH-MaTeMaTHKaMd B MOCTefHHe He-
cuTHnretns XX Beka, Hecmorps Ha BecbMa CHCHHaNbHBLIA  Xa-
paKTep anmapaTta MaTeMaTHUCCKOH JOTHKH H HCHOJb3YeMOro B Hed
CHMBOAHYECKOIO <«3BIKa» (QOpMyJ, &BTOPY YHKaloCh BBECTH UHTa-
TN B KPYr paccMaTpHBaeMbix silech mpoGaes, He npuleras NOUTH
HH K KAKOH CHeHaJbHOK CHMBOJHKE W NOJB3yfACh MPOCTHM OOLIE-
JAOCTYNHEM fI3bIKoM. QGbeMm saTparMBaeMHX B KHHTE BONPOCOB NMpPH
9TOM BecbMa 3naunTevied, Uuratenb HafijeT 34cco H BONpoCH 20-
CUKW BHICKA3LIBANULE, | PACCMOTPEHHE JIOTHUECKOH CTODOHHI NOHATHI
uHOMeCT8a (KAGCCA), CBOICT8A, OTHOWLCHUR, Dynkyuu, onepayur,
romdecrsa w pPasAuduf, W OGCYXKAEHHe HPHHUHMIOB O0O6pasoBaHHA
nosaTHil (B TOM uMCIe TAK HA3bIBAEMOro npusyuna aberpakyuu)
H CHOCOGOB KX ONpEJeNeHHs, paBHO Kak H CrocoGoB o6pasoBanus
npeNIoKeHHA W BHBOAA ORHHX Tpennoxenufi us apyrux. OcoGbii
pP43nes KHHTH NOCBAUIEH NPHHIHNAM IOCTPOEHHA  AEAYyKTHBHBIX
TEOPHH ~— TaK HA3LIBAEMOMY aKCUOMATUXecKoMy MeTody M CBA3aH-
HEIM C HHM HpoGieMaM HenpoTUsOpPedusocTit 1 ROAKOTH. Bee H3JIO-
JHCHHHIE NDHHUMNEI NPHMEHAIOTCH, HAKOHEH, K OCTPOEHHIO MPOCTefi-



6 flpeducaosue Kk pycckosmy nepesody

HIHX MaTeMaTHYECKHX TeOpHH, BHIOJHSeMOMYy Ha OCHOBe Xapakrep-
HHX JJif1 COBPEMEHHOH MaTeMaTHKH METOJOB H [IOHATHH, 3aHMCTBOBAH-
HBIX, HAapPHMEP, H3 TEODHH MHOMKECTB HJH TeopHH (abeneBHX) rpymil.

Csowo ofmyi0o TOYKY 3peHHS Ha 3HAa4YeHHe H CYLIHOCTL MaTeMa:
THYeCKOfi JIOTHKH H METOAOJIOHH NeLYKTHBHLIX HayK asTop M340-
HJ B NPEZHMCJAOBHMH K KHHre. B iensax KpPHTHUecKOro o6CYKAeHHA
BHIABHHYTHIX HM IpH 3TOM IOJIOXeHHH HaM mpeacTasjseTcs Lenae-
coofpa3HuIM x0T OH 6erJio OXapakTepPH30Barb CHAauajd Ham B3ariasl
Ha peanbHHfi CMHCJ OOCYXHAAaeMLIX B KHHIe BOMPOCOB, OCTAHOBHBE-
IIHCh BKpaTue Ha HBYX MOMEHTax.

1. B npoTHBONOAOXHOCT, MeTadH3HKe MarepHaNHCTHYEOKAs
ANaNEKTHKA YUHT, 9TO WCTUHA 8Ce20a KOHKPeTHA: TO, 4YTO BEPHO
5decs, cezo0nt W B Jannvix  Ycaosuax, MoXeT GbiTh HEBEDHO B
dpyzom mecre, B Opyzoe 6pema MM npr Opyeux ycaosusax. He
Ha Beakull Bolpoc, mnocTasjeHHHHE B o6uielt ¢opme, MoxHO Aarhb
fioaToMy «pemHTeNbHHA» oTBeT: A HiaH Her. <«Takoro.. <«pemu-
TenpHOro» orsera, — nucan M. B. Cramum s 1904 r. — tpeGoBann
OT MapKCHCTOB mocjeloBatenH Depuumreilina Ha Bompoc: nojessbl
HIM BpeNHH JJA IpoJIeTapHaTa KOONEPaTHBH (I. €. HOTPEGHTENBCKO-
HPOH3BONCTBEHHbIe TOBapHuiecTBa)? Mapkceucram Herpyano OBUTO
noKasaTte Oecco/lep:RaTesbHOCTh TNOJOGHOH NOCTAHOBKH  BONpOCA.
OHH oYeHb NPOCTO pa3bBACHMIH, UTO BCE 3aBHCHT OT BpEMeHH M
MeCTa, 4TO TaM, I'le KJaCCOBOE CaMOCO3HaHHe mpojerapmnara JKOCTHT-
0 JIOJIKHOrO YPOBHS PDA43BHTHS, IAC IpPOJETAPHH OGbeIHHEeHH B
OAHY KDENKYI HOJHTHYECKYI0 HAapTHIO, ~— TaM KOONepaTHBH MOTYT
npHHecTH GOJbIIYIO MONB3Yy NpPOJIETAPHATY, eclIdM 3a HX CO3AaHHe
H DYKOBOJACTBO BO3bMETCA caMa MapTHHA, TaM XKe, e 3THX YCJo-
BHil HeT, KOONEPaTHBH ABJAIOTCA BPENHHEIMH JJd IpoJerapHara,
faKk Kak OHH MOPOXKJAlT y palouHX MeJIKO-Topralleckue TeHAeH-
IHH H 1EXOBYI0 3aMKHYTOCTb H TakKHM 00pasoM HCKaXKalT HX
KJIACCOBOE CaMOCO3HaHHE® *,

Mbl  BHAMM, YyTO 3aKOHH (opManbliof JOruMKH, TakHe, Kax
30KOK npoTUSOPEYUA U 3AKOH UCKAOYERH020 TPETbe20, H3 KOTOPHIX
cleflyer, YTO «PeIUHTENLHHHA» OTBET «1a» HJIH «HET» BCErAa BO3MO-
JKEeH, He NPHMEHHMH AaBTOMATHYECKH KO BCeM HAMIAM BRICKa3blBa-
HHAM, KaK Ha 3TOT CueT AYMaIOT MeTadpHZHKM

* . B, Craaun, Cou., 1. I, cTp 51.
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HcRyccTBo  HecefoBaTesisi B 3HAUHTEAbHOR CTeMeHH COCTOMT
0 TOM, uTOOHl, YYHTHBAA KOHKpETHble YCNGBHA OGCTaHOBKH, MECT#
W BpEMEHH, CTaBHTb BOMPOCHM TaKHM O00pasoM, YToOM K HHM
6HIM MPHMCHHMH 3aKOHH (OpPManbHOH JIOTHKM M YTOGW OTBeTht
Ha HHX OCBelANH CcaMble CyHIIECTBEHHHe CTOPOHH HCCNeAyeMoro
npenmera *, Hemapom rosopsTr, 4To NpapBHWibHag I[OCTaHOBKA BO-
npoca WHOTa He MeHee HeHHa, uem pemenne ero. Ilockonbky
MaTeMaTHKa HMEeT JeJo ¢ OTHOCHTeJLHO HauGojee HPOCTHMH
HpeAMETaMH M OTHOLIEHHAMH, JOGHTbCA TOYHHX (OPMYTHPOBOK
ajech CpaBHHTeNbHO nmpoile. ‘OAHaKo M TYT MOpHULIOCH A%
2TOf IeJM He TOABKO BHpaGoTaThb CHEUHANBHYI0 TepMHHOJOrHNO, HO
paspaGoTaTh H OCOCHe TpHEMbl HayuHOH «hopMasn3anHry, CHElH-
(HUYeCKHEe HMEHHO Il MaTeMaTHKH, OCOGeHHO, HOCKOJNbKY B HEH Ml
HMeem Je0 ¢ GYKBEHHHMH HCUHCJIEHHSMH,

[To cymecTsy, Takoro poja HPHEMH CO3JaBANHCL CTHXHAHO, Ha-

yUHag eme ¢ aHTHYHON JDEBHOCTH, B TPYEax TaKHX MaTeMaTHKOB,
kax Esxaup mnn Apxumen Psaag npobiaeM, BO3HHKIIHX B CBSA3M
¢ BeJMKHM OTKpPHTHeM JI06aueBCKOro H CO3JaHHEM COBpeMEHHON
TEODETHKO-MHOXKCCTRCHHO MaTeMaTHKH, 3acTapBHJ, OAHAKO, Mare-
MaTHKOB CHeNarb BONPOCH TeOpull MATeMATudeckozo O0KA3aTeAsH-
€T8a, nmpHHaljexallne yxxe K OGJACTH JOTHKH M METOAOJOTHH Ma-
TEeMaTHKH, NPEIMETOM CIeNHAJLHOrO HccaeRoBaHHA. B Hacrosiee
BpeMst MareMarTHYeCKass JOTHKA H HENOCPEACTBEHHO CBf3aHHadA ¢
HeH MeTofOoNOrHs JeAYKTHBHHX HayK fBJfercs pa3sHroli HayuHOH
AHCOHIHHON, o6nafawinell coGcTBeHHON Npo6reMaTHKOH, cnenHan.
HMM annapaTtoM HayyHOTO HCCAeROBAHHSE H PAAOM  OKOHYATe/IbHO
YCTAHOBJEHHBIX, COMEPIKATENLHLIX H BaXKHHX DPe3y/bTarToB, Kak MO-
Jy9deHHBIX NyTeM aHajAH3a yxKe CYILECTBYIOIIAX JNeAYKTHBHHIX TEO-
pHi, TaKk H [NpeABApAIONIHX HX PpassHTHe, NOCKOJbLKY OHH OTHOCST-
¢ K JI06HM BO3MOMXHHM MACAYKTHBHHIM TEODHAM OMpeeneHHoro
poxa. Tak Xak nOpH 8ToM B MEPBYI0 Ouepedb HMEWTCH B BHAY

* Cneayer HPH STOM MMeTh B BHAY, UTO NPH H3MepHBmuxcsa o6-
CTOATEJLCTBAX MOCTAHOBKY BONDPOCOB TOXe GHBAeT Heo6XOQHMO CO-
OTBETCTBYIOHIHM o0pasoM H3MeHHTs. HauGosee npaBHALHO NO3TOMY
TOJBKO TOJIHOE HHAJIEKTHKO-MaTepHAJHCTHYECKOe OCBelleHde mpej-
MeTa, NMpH KOTOpPOM JA02u4ecKkoe HAXOANTcA B eJUHCTBE ¢ HCTOPH-
YeCKHMM H BKJIOYaeT e€ro B cefsd (BHICHAeTCH, B YaCTHOCTH, — 3ITO-
MY Y4YHT HaC BHIIENPHBEISHHBII NpPHMED, — KAK UMEHHO NOIXHA
N13MeHNTHECA (DOPMYJHPOBKA TPH H3MEHEHHH TeX MMM HHHX ycnoBuil).
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HMEHHO MaTeMarHYyecKHe JHCUMIVIHHE, H pPe3yJbTarThl, o KOTOPHIX
HIET peub, HOJNYyYeHH B OCHOBHOM CpeACTBAMH MaTeMaTHKH, To CH-
CTeMaTHyeckoe H IOJHOE OCBeIleHHe HX NpeAloJiaraer CHelHaNb-
Hylo MaTreMAaTHYeCKyio MOArOTOBKY. ABTOpPY yAaJoCh BCe e OCBe-
THTb AOCTATOYHO MIHPOKWH Kpyr mpoGieM, He INpeAnosarag y YH-
TaTeas NOATOTOBKH, BHIXOAAINEH 3a mpemensl NPOrpaMMH no Mare-
Marrke anf cpeaHef mwkone. Ilockoiabky e, HanmpuMep, BOIpOCH
TORHOCTH (OPMYJHPOBOK H BHOOPa CpPeACTB «POPMAJH3ALHHP, CO-
OTBETCTBYIOIIEX  COLEPIKaHHIO paccMaTpHBaeMoro Marepuana *,
usMeror obiieHayuHoe suadeHHe, kuumra Tapckoro mMoxer mpesacra-
BHTbL HHTEpeC W NJId YHTaTeAf, JaleKoro OT MaTeMaTHKH.

2, YuraTesb, HHTEPECYIOHIHACH JOTHKOH H OCOGEHHO MECTOM,
30HHMaeMHIM B Heil COBDeMEHHOH MateMaTHUYeCKOH JIOrHKOH, Haiijter
B KHHre MarepHaj, KOTOPHI# MO3BONHT €My COCTaBHThL cefe fACHO®
npeacTapjeHHe O CONEpPIKAHHM H METOZAX MATEeMAaTHUYECKOH JNOTHKH
H BHACHATL €e OCHOBHHE chelH(puueckHe ocoGeHHOCTH, JTo Aact
eMY BO3MOMHOCTb €O 3HAHMEM JeJIa, KPUTHYECKH OTHECTHCh K [0-
nHTKaM OypayasHBIX (umocodoB HCMOAB3CBATL M B 3ITOH 061aCTH
nporpecc HayKH B Headax GOPbGH ¢ MaTepHalH3MOM M [pOmaraHin
OTKDOBEHHEIX HJH MYTaHHX SKJEKTHUECKHX H HIeaJHCTHYeCKHX ¢u-
A0COBCKHX  YCTAHOBOK (B TOM umcje [pHHaAJeXAaUMX M CAMOMY
apTopy). B 3TOM CcBfA3M HaM XOTeJOCh Ol TOMBKO OOGPATHTL BHHMA-
HMB YATATENd HA YMEJO HCNONL30BAHHYID 2BTOPOM  OCOBEHHOCTL
MaTeMaTH4YeCKoH JIOTHKH, OOIIYI0 V Hee co BCeMH OYKBEHHBIMH HC-

¢ [Ipecaenylomryic Hemd HAayuHO# CTPOrOCTH, TOUYHOCTH W Onpe-
IeAeHHOCTH «dopMajig3auuio» MaTepHana, neficTBHTENbHO OTpakKalc-
HIYI0 CYIHIECTBO JHeJa H MOCTPOSHHYIO HCXOAA H3 NPHHIHIA XOH-
KPeTHOCTH HCTHHH, HYKHO OT/HYATb, KOHEYHO, OT CXOJACTHYECKOH
UTPH B «CTPOTOCTb» H COOTBETCTBYIOIIEFQ «COUHHEHHS» BCEBO3MOM.-
HHX TEPMHHOJIOTHYECKHX YXMIIPeHHH M NYCTHX «hOpM», JAHIICHHBIX
BCAKOrO COZEp:KaHHA. 3ameTuM, uTo HeficTBHTeNbHo HayyHas «dop-
MaJH3alHA» CaMa MOXKeT SBUTbCH HCTOYHHKOM ITOCTAHOBKH HOBHIX H
CYLIE€CTBEHHHX [JA PasBHTHA HayKH 3anay. Tak 6buI0O, HampuMep, ¢
NMOHATHEM  Henpepoisuoll «kpucold B Martemaruxe, OHO [OJT0 Kaxa-
JOCh HENOCPEACTBEHHO SACHHM M He HYXAAOUIHMCA B YTOUHEHHE,
Bossukmuit 8 kouue XVIII Beka, B cBfsH ¢ 3anauvefi MaTeMaTtHue-
cKol ¢M3HKH, TOpSuHil Cnop «O 3Byuallell CTpyHe», B KOTOPOM WPH-
HAMH yu4acTHE TakHe BHalOmiEecs yueHhie, Kag Diaep, J'Anam-
Gep, H. Bepuyanm u JlarpaHx, y6enmus MaTeMaTHKOB, YTO ZeNO He
TAK TpocTO, Kak Kaykercs. Bmegennag y:ke s XIX B. Tounas dop-
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VHCJHCHHAMHE W JIHIIHHE pas NOJAYepKHBAWINYID €€ TECHYK C(BH3b ¢
MAaTEMAaTHKOH,

Bpenenne {Brerroi u IlekaptoMm, nepsas nonosuna XVII B.)
GYKBEHHMX HCHYHCJIEHHA B MAaTeMaTHKY CHIPajo peBOJIOHHOHHYIO
ponb B pa3sBATHH 9TOH HaykH, «IIOBOpOTHHIM NYHKTOM B MareMa-
THKE, — IFOBOPHT JHreLC, ~ OblTa JeKapTOBa  NEPeMEHKAA eeAl-
HURAY,

H xors wmexay «NmepeMeHHOH BeJHUHHO[i» H ymorpelJeHHEeM
nepeMenHsly B COBPEMeHHOH MaTteMaTHKe eCTh CyliecTpeHHas
Pa3HHI{a, TéM He MCHee GyKBEHHble HCYHCJEHHS, MOCTpOeHHble BHeET-
Toff n HekaproM, HMeaH yxe MHOro OG6LIero ¢ XapaxTEPHBIMH
Al COBPeMEHHOH MAareMAaTHKH wucwucaexusid. OCHOBHAS HMX OCO-
GeHHOCTb C€OCTOsIA B TOM, YTO B TO BpeMd KaK B YCTHOM paccy-
KICHHH HHKOMY He NPHAET B FOJOBY <«CKAaAbiBaTh» HJIH <«mepe-
MHOMATH» MNPENJAOKEHHA — ¢ (QOPMYyJaMH, BEPAKAIOIIHMH HPeFI0XKe
HHfl, yXKe B 3THX HCUHCJCHHAX MOXHO OHJIO AeHcTBOBaTbL mo Mpa-
BHJAM, OYeHb HAMOMHHAIOUMM moAYac MNpaBWJIa OGHKHOBEHHOR
apudmerukn. Tag, MOXHO CKAadwbi6art oNpeneseHHHM o6pasoM pa-
BEHCTBA HJIH HEPaBEeHCTBA, YMHOXKAT6 HX HA 9YHCA0 ® 1. M. Be-
POATHO, BCAKHH u4eNOBEK, KOraa-iubo HayyaBmuil aare6py, MOMHHMT
raKxe, Kax HENpHBHYHAa GHJsa JJf HeNo 3aMeHa OGHIYHOIO Mepe-
Xofla or obujeco K 4ACTHOMY XAPAKTepPHHIM A YNOTPeGneHHs Ne-
PEMENHOLX B MaTeMaTHKe npasusom nodcTaHosKu, KOTJAa, HANMpPHMep,
BMECTO TOTO YTOOH CKasaTh: «Tak Kak cymMma He 3aBHCHT oT Mo-

MYJIHPOBKA TOHATHS HENPEePul8HOCTU BliepBbie TO3BOJMJAA CTPOTO A0-
Ka3aTb pPsiA NpejUioXeHUud, KOTOPHMY MATeMaTHKH $hakTHYECKH MOJL-
30BajHCh H paHblue, B GOJbIUHHCTBe CJydaes Aaxke He CO3HaBas
sToro. ORHAKO BCKOpe 0Ka3anocb. yto 3Toll GopMYJIHPOBKE ompeje.-
JA€HH HeNmpepsIBHOCTH YIOBJCTBOPAIOT HEOXHAAHHLIe 06pashl BpoOIe
xpusol Ileano, sanonugioulell CBOMMH TOUKAMH Beth KBAaApaT, HJAH
HEeMPEpLIBHLIX, HHTAe He NHDepeHUHpYeMHX (yHKUu# DBoabunaHno-
Befiepmirpacca, COOTBETCTBYIOIIHX KDHBHIM, HH B OJHOH TOYKe HE
vMewmM HanpasaeHua, OTKPHTHA 3TH HMMEJH CYIIeCTBEHHOe 3Ha.
veHHe s AajbHefiiero passatHa HaykH. C ofHOR CTOpOHH, 0O6GHa-
pPy:KeHHble TakHM OGpa3oM KpHBHe OKasajHCh HMeEWHMH Tray6o.
kit  peanpunifi cmeicn. C apyroi cTopoHml, Berasa (B Gonia pe-
ureHa) aajava RBEJEHHS TAKHX AAJbHeHIIHX NOJApAa3flleleHul MOHA-
141  HempepLIBHOCTH, KOTOPHI@ MO3BOJIMJH Jydule OTOOPA3HTH
HMEBIIHeC MEPBOHAYANBLHO B BHAY, XOTd H He NMOMNABABINMHECH CHIE
TOUHOMY ONpellefeHHIo, ofipaskl,
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psinka caaraeMux, 1o 7-+5=05-} T» ero yummu cilenats B ¢op-
mMyay a-+ b =25 -+ a noacraHosky a=7, b=54.

He rosopio yxe 0 ToOM, YTO BooGIe ynoTpeSnenne dopmy, 6e3
Yerq HEKOTOpHE MaTeMaTHuYeCKHe BHBOAW BpHa JH 6bulo  6H
BO3MOMHO OCYL{€CTBHTb, He-MAaTEMATHKAM HHOrIa IIpeAcTaBisgeTcs
KakK GYATO CMNEeLHa/IbHO NMPHAYMAHHHM MiIA TOro, YToGH 3aTPYAHHTH
BAA  HEMOCBSIEHHOrO JOCTYD K TOHAMAHHIO MaTeMaTHYecKoro
texcra. Mexny tem yxe Gernoe 3HAaKOMCTBO ¢ MAareMaTHYECKHMH
¢opMynaMr 1NO3BOJsET NOAPA3ACHUTL MX HAa IBe TPYINH:

) dopmyan, Bpone

2+4-2=4,
2-4-3=5,
2<3,

a+b="b+a
(a+b)-(a—Db)=a2— b,
KOTOpHE BHPAXAIOT HCTUHY WA AOKS, W
2) dopmynu, Bpose
2-+2,
23+ 2)
-“‘-“——_—‘_7 ¥

., =
2 Sin 5’
loglo 3:

KOTOphie oGo3Hayalor HeKOTOpHHl npedmer (OTNMUHHE OT UCTUMbL
H A%U), B KAHHHX cllyyasx — BOOJHE ONpelelleHHOe #ucAo. 3aMe-
4are/bHOH OCOGEHHOCTLIO (DOPMyJ INOC/enHero poja fBJSETcH MNpH
3TOM TO OGCTOATENBCTBO, uTo €2 - 2» Tak XKe cayxur oOo3Haue-
HHEM OLHOrO ONpeledeHHOro 4HWCJaa, Kak W «4», uto Qopmyna
2:-(342)

7
uyHCAa, COCTOAMME B MOCHACHOBATE/HHOCTH onepauufi:

1) cooxurs 3 u 2,

2) yHBOHTb NOJYYEHHHIH pe3yJbTar,

3) To, uro noJyuHTCs, PasAeNHTH Ha 7,
HO M pe3yinbTaT, NOAYYEeHHHIA Ha 5TOM IIyTH, COBMANAIOMMA B AAH-
HOM caydae c uyHcaoM 13/7.

4 0603HayaeT He TOJBKO nyrs MNOJAYYEHHA HEKOTOPOro
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3aMETHM, YTO HMCHHO 5TO AHaNeKTHUeCKoe €IHHCTB0 pesylb-
TaTa H NYyTH, K HeMy BepyHiero, WHPOKo HCHOab3yercs B COBpe-
MeHHOf MaTeMaTHMKe, TaK KaK JaeT BO3MOMXKHOCTb ONPeNeANTDb
npeamer (HanmpuMmep, onpeQeaennoll UxTezpaa) yepe3 YKalaHHe
ctroco6a ero MNOCTPOCHHS C NOMOUIbI0 KaxkHX-HAGYAR ApPyrux Inpea-
MeTtoB. OTMETHM TakKe, YTOD B MaTeMaTHKe ¢ 3THM CBs3aHH HeKo-
TOpHEe TPYAHOCTH, 00yCJOBJGHHBEe TEM, YTO He BCAKHMi nyTh Jeil-
CTBHTENIbHO BeAET K pe3y/bTaTy, H IOTOMY HeOGXOAHM KpHTepHit,
NO3BOJIAIIIMA OTIHYHTL «CXOAANHHACH» NYTL OT TAKOro, KOTOpPOMY
HEJIb3sd CO CMBICJIOM NPHUNHCATh ONpeleseHHBl pesyJbTar.

¥xe Takoro posa OTAe/]bHbHlE YEPTOUKH HABOLAT HA MBICL
© KeJaTeNbHOCTH 0cOGOro HCCAENOBaHHS JIOTHUECKHX MPHEMOB, Xa-
PakKTepHHX HMEHHO JJs MareMaTHueCKMx Hcuncienuil. Heyawmpna-
TeJbHO, ¢ Apyroff CTOPOHH, HTO yiKe IepBble NONBLITKE Takoro pac-
CMOTPEHHSI HNO/MXKHH GBJIM HATOJMKHYTb HCCJefoBaTensi Ha OGHapy-
JKEeHHe TOr0 OOCTOATEJNbCTBA, YTO M NOJOGHOre poaa IpHeMH
ABASAIOTCA JHIbL JApyrofi ¢opmoit 3axoHos OGHUHON JIOTHKH, 4TO,
OHTb MOXer, CaMoOe JIOTHKY TOXe MOXHO H3JIOXHTL KaK HEeKOTo-
poe ucuncnende (mo kpaiiHefi Mepe, NOCKOJbKY pedub HAeT o Jo-
THYeCKHX NpHeMax, HCIOJb3yeMHX B MaTeMaTHKe),

[epsas nonnTKa Takoro poga Gbiia NpeanpuHsTa eme JlefiG-
HHIEM, PacnpoCTpaHHBIUHM Hjlelo OyKBeHHHIX HcuMcseHHH Buerrst u
Hdexapra kak Ha odopmieHHoe um audepeHuMassHoe M HHTErpafb-
Hoe HCUHCJEHHE *, Tak H Ha JIOTHKY. B oGsactu JIOTHKH HACH
JlefiGHHUa He OKasajM, OAHAKO, CYyLIeCTBEHHOro BIHMAHKHSA Ha paa-
BHTHe Hayku. Psx NONHTOK HOCTPOMTL as2ebpy Ao2uxu GHA npap-
npunsar B XIX B. HEKOTODHIMH MaTeMaTHKaMH M JOrHKaMH, CpeiH
KOTOPHIX HY2KHO YHOMAHYTb B Hepsylo odepeap A. He-Mopraua,
Byas, IMupca, lllpeaepa, pycckoro yuenoro— KasaHCKOro marema-
THKa ¥ Joruka [I. C. ITopeuxoro. Ho nmoanuHHLIi HHTepec 3TH Hc-
CJAefoBaHEs NpHoOpean Admb B XX B., KOIZAa B CBA3H C KPH3HCOM

# TIpHBeleHHOe HAMH BHIME BBHICKA3WBaHHE OJHrenLCa TJIACHT
TIOJIHOCTBIO TaK: «IIOBODOTHBIM NyHKTOM 1 MareMaTHke Oblia Je-
XapTOBa nepemenndn eausuna. baaroraps sToMy B MaTeMAaTHKY BO-
maH Osuxenue U JuasexTuxa W GJjarogaps 5TOMy Xe CTajo ANe-
MeONeHHO HeoOxo0uMbly Ougepenyuarshioe 1 UHTEZPARLHOE UCHU-
CAeHUe, KOTOPOe TOTYaC M BO3HMKAeT H KOTOpoe OHUIO B 06LieM
H leJioM 3aBepiieHO, a He H3obpereHo, HbioronoM H JlefiGuuuem»
{«luanektTHka npupoxu», [ocnonuruanart, 1946, crtp. 208).
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OCHOp MaTeM4THKH OCTPO BCTaJ HBONPOC G JONYCTHMHX B Hel cpel-
CTBaX MOCTPOEHHS HJH OnpejllelleHHA NPeAMeTOB M JOKa3aTemhCTBA
HpeNIoXKeHHE,

Ha Bompocax, ¢Bs3aHHBX C KDH3HCOM OCHOB MaTeMaTHKH, Tap-
cKHl, INpaBaa, NOYTH HE OCTAHABJHBAeTCs B CBOell KHHre; B Heil
He OCBEllaeTcs MW Ppsjg  ero COOCTBEHUBIX BaMXHBIX pe3ynbTa-
TOB, OTHOCSIHXCSl, HANpHMep, K HOHATHIO €HCTHHHOCTH» B (opMma-
JIH30BAHHHX <«A3HKAX» HJIM K DPas3JHYHLIM ONpelesleHHAM <«HeNpoTH-
BOPEYHBOCTH» K <MHOJHOTH» JEIYKTHBHHIX TeopHil, Oum mnpencra-
BJSIOTCA €My 4Yepecuyp TPYAHBIMHM sl HNONYJASPHOTO  H3NOXKCHHS,
H OH HEONHOKPATHO NOXYEPKHBAET, UTO €r0 KHHra sIBJSETCH TOJBKO
BBEJeHHeM, Kak BBeleHHe OHa MeHCTBHTENBHO YROBJETBOPHTEJNbHA.
Xopomo yxe Hayajno KHMIH; B HEM AaBTOp BHsCHseT 3Ha-
YeHHe B MaTeMaTHKe ¥ CHOCOOH YNOTpeGJeHHS B Hed NEpeMEeHHBIX
M Cpady X6 BBOAMT B paccMOTpeHHe ofa Tuna ¢GopMyJa, Xapak-
TEPHHX 1% MaTeMaTHYeCcKHX JMCHHIVIHH: 1) nponoduyuonnbie
ynxyuu, HaspaHHLIE B MMEPEBOJE <«(QYHKUHAMH-BHCKA3LIBAHHAMH?,
n 2) npedmernvte (PYynKyuu, Ha3BaHHHe B HeM <«(PYHKIHAMH-YKasa
TeaaMus. Cnexnyer OTMETHTb TaxXe TO OGCTOATENLCTBO, YTO aBTOPY
yAakocn M30earh Heperpy3km KHHUTH (GopMajbHHMHA BHIKJAIKAME,
BHHecH COOTBETCTBYIONIMA MarepuaX B ynpaxuenusa. [locnenree npen-
flonaraer, NmpaBXa, YTO YHTATENDb AefCTBHTENbLHO BHIIOJHHT BCe NPHIO-
JKeHHEIE X KampaoMmy mnaparpady ynpaxHeHHs, B 4YHCHAe KOTOPHIX
HMEITCA H COJepXKaIHe NPHHIUIHAMLHO BAXKHHH /s NOCTPOEHWS
anmapara HCYHCNeHHI MaTepHay. BOJbHIHHCTBO H3 HHX HACTOJBKO
npocTo, yAayHo noiao6paHo n copMysHpOBaHO, uTo AEHCTBHTENLHO
MoOXeT OHTb CaMOCTOATE/AbHO BHIOJHEHO uHTaremeM. Jlwmb B OT-
HeJBHEIX CAYYaAX pedakiHs cousa Lenecoo6pasHBM CHaGEHTh HX
HEKOTOPHIMH JONOJHHTENbHEIMH YXA3aHHAMH.

C dunocodhekoit cTopoHOH KHHTH HeJ0 oOCTOMI 3HAUHTEILHG
xyxe. Astop B pAne c/ayyaeB CTOMT Ha MeradHsMuyeckoil, a moxuac
M OJM3KOH K MaxusMy, NyTaHOH HIeaJHCTHUECKOH TOuke 3peHus,
Tak, noguepknpas HecyIIECTBOBAHHE B MATeMaTHKe TaKuX OOBEKTOB,
KaK «[IepeMEHHOE YHCJIO», KOTODPOe <«He MOIIO GE HMETh HHKAKOro
ONpefeNeHHOro CBOHCTBA, HANDHMED, OHO HE MOMJIO OW OHThL HH
MOJNOKHUTENbHHM, HH OTPHHATENbHBIM, HH DaBHBIM HYJAI0; HJH, BH-
paxasch mnonHee, CBOACTBA TAKOrO YHC/AA MOrJH Ol H3MEHATbCH
OT C7Ty4asg K CJAYYAI0, T. C. YHCAC MOIMO Obl GHThL HHOPAA HOJOKI-
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TEILHBM, HHOC44 PABHBIM HYJIO», OH 8aK/io4aer 3TO MeCIo CJo-
samH: «Ho B HaulemM Mape MW BOOOLIe He HaXONHM CYLIHOCTeH TO-
JOGHOTO pOJA; MX CYyIHecTBOBaHHe TIPOTHBOPeuuso Obl OCHOBHEIM
sakoHaM MuiuteHHs» (crp. 33). [loayuaercs, uTo 3aKOHH MHpY
O6YCJIOBIABAIOTCA 38KOHAMM HAIIET0 MBLIIeHAs, T. €. OTKPOBeHHHf
wieaqnsM, ¥ nputom Meradusuyeckoro Toaka. M6o B peasnbHOM
Mupe, HAao6OPOT, Bce H3MeHsieTcs M ABHMKeTcs; OOBeKTh, 06/anaio-
I¥e KaKNM-HHOYAb CROHCTBOM, mepectalor uM o6jgaxatb H, Haofo-
poT, He o6yajamilue DPHOGPETAIOT €ro; H HYXHO HeMmajo nopaGo-
TaTh Haj MaTeépHanoM, uyto6bl  BLIIEJIHTh CHOKOHHOE, HEH3MEHsIo-
imeeca (ANBADHAHTHOE) B M3MEHEHHH, ABHXKeHHe iKe OTOOPasuTh,
OTHICKMBAf 3aTeM, B CBOK odepelb, 3aKOH (T. e. CHOKOHHOe) Yyxe
% HM3MeHeHHH WHBAPHAHTOB, M T. XA «Mbl He MOXKeM MpPeNCTaBHTH.
BEIPASHTb, CMEpHTh, W300pa3uTh JIBHXKEHHsl, HE NpephaB Helpeprs-
HOTO, He YIPOCTHB, YrpyGHB, He pasjeinB, He OMEPTBHB IKHBOTQ
H3o6pakeHire IBHXEHHS! MBICJBIO €CTh BCerja orpyGCieHHe, OMeprT-
BAGHHE, — B He TOJbKO MBICJIBIO, HO H ORIYUICHHEeM, H HC TOJIHKO
JBHKEHHs, HO W BCHKOT O [OHSTHSL

«M B aTOM cyT6 IOHANEKTHKM. D TY-TOC CyIb H BH[paxaer
pOpMyaIa: eAHHCTBO, TOXIECTBO IPOTHBONOJONKHOCTel»*, Mexny
TeéM Mpu uTeHyd KHurk Tapckoro, 3HaulTelAbHas WacTh COAEPIKAHMA
KOTOPOH HA CaMOM je/ie NOCBSIIEHA HMEHHO MeToxaMm <«dopmasusa-
UHH» HayYHBX MOHATHH M NpEeNJIONKEHHH ¢ Ledblo CAeNaTtbh RX [I0A-
YUHTIOIHUMECA 3aKOHaM (OpManbHOR  JIOMMKH, co3jaercd MHOria
pHeuaT/ieRde, GyATO aBTOp CUATACT MPEAJOKEHHS JAeAYKTHBHOI
TEOpHH COBEpIIEHHO ABTOMATHUECKH, caMuM no cele, 3apanee MoJ-
YHAAIMUMHECA 9TOMYy Tpe6oBanuio. B ero creundanpHpix padoTax M
¢ 3THM, T1IpaBIa, He BCTPETHMCH.

®unocopckue yeranosku Tapexoru, BhnpoueM, Helln3a CUHTALL
NOCTATGYHO onpeleneHHHMH, ByayuH TBOpueckH paG TAHM MATe.
MAaTHEKOM, OH CTHXREINO CTAHOBHTCS NoZJac HA 340DOBLIC MaTepHa-
aucTudeckue nosuumH. Tak, HanpHMep, OH -—— C QroBOPKaMH, NpAaBia,
H He HasblBadA €€ ABTOPA -~ BO3paikaer NPOTHB H3BeCTHoH thopmy-
n¥MpoBki Psecena, uro MaTemMaTHKa ecTh HayKa, B KOTOpOH HeH3-
“eCTHO, HH O YeM MH roBOpHM, HH BepHO JIH TO, UTO MK TOBOPUM.

* B. H. Jlenun, ®unocodexue rterpaan, locnoanrnspat, 1947,
T 243, )
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«K nopo6ubiM BHCKa3WBaHUAM, — NHINET OH, — CJACRyeT HOAXOAHTL
KpuTHuYecku . BHiBaloT, Halmo COracHTbCA, Ciy4YaH, KOTA3 MBI PA -
BHBaEM IeAYKTHBHYIO TEODHIO, HE IPHIHCHIBAA ONpeNeNeHHOro 3Ha-
YeHHs ee NEPBHYHBIM TepMHHaM, obpamasck ¢ HHMH KaK ¢ Iepe-
MEHHBIMHM; B TaKHX CJjyyasx ML T'OBODHM, ¥TQ paccMaTpuBaeM Teo-
prio Kak ¢opmasibHyio cHcTeMy. Ho Takuwe chayyan CpaBHHTEBHC
peakH (u Za)ke HE NPHHATH BO BHHManHe B Hamlefi ofmefi xapax-
TEPHUCTHKE ACJYKTHBHOH TEOpHH, AaHHOH B naparpade 36) M BCTpe-
4aloTCs TOABKO TOTAA, KOTHA BO3MOMKHO HaTbhb HECKOJBKO HHTEpnpe-
TaOMA 11 CHCTEMH aKCHOM 9TOH TEOpDHH, T. €, €CJH HMeeTcs He-
CKOJBbKO €HOCOf0B, FOAHHX JAJAS TNPHJAHHA KOHKPETHOTo CMHC/Ia
BCTPEYAIOIHMCS B TEODHM TEPMHHaM, ONHAKO MH HE€ XOTHM OTIATL
3apaHee npeAnoYyreHHE HH OXHOMY H3 3THX CHoco3om» (crp. 177—178).

B H3BeCcTHOH Mepe TO JKe MOXKHO CKa3aTh H O €ro OTHOLUEHHH K
Jorike. B OTJHYHE OT HEKOTOPHIX COBDEMEHHHX JIOTHKOB, NpHIIe]-
IIHX K MAaTeMaTHUYeCKOH JOTHKe OT peaKuHoHRGH GypKyasHol ¢u.
nocodHH, M NPHTOM MAXKHCTCKOTO TOJIKA *, aBTOp He CUMTZET JIOTHKY
TOJILKO INPOH3BOJNLHHIM «f3HKOM®, KOTOPOMY He NOJKHA NPEeIecTBO-
BaThb HHKaKas colepiKaTejabHasl HayuyHas TeOpHA. TepMHH «JIOrH-
Ka», IO ero CJOBaM, ynorpeGisiercs HM «B KayeCTBe Ha3BaHMA
JUCUMIVIMHE, aHAJAH3UPYIOHIEd CMbLICJI NOHATHH, OOIIHX BCEM HayKawm,
H ycTaHasJHBalomief oGIHe 3aKOHH, KOTOPHIM MOAYHHAIOTCS HOHS -
THH», B CBA3M C BO3HHKAIHM 110 XOAy Jela BOMpocoM ¢ fpen-
MeTe HAH CONEPXKAHHA JIOTHKH OH TOBOPHT H O 3aKOHax
MHIIJIEHAs] H O TOM, HANPHMEP, YTO B JIOTHKe MH BoOolIne He HMe-
eM Jlena ¢ KaKHMH-HHOYAbL UHOuSUOYyaAoHoimu nowarusmu (coor-
BETCTBYIOLIHMH MM CE0{CTS8aMU W OTHOUIEHUAMU) HAH UnOuEUdyaAL-
noimu npedsmeramu**. ONHAKO TNOJHOH ACHOCTH B STHX BOHpocax
MH BCE e He HaitieM B KHHre. Ilpexpe Bcero, ocraercd B TEHH
OCHOBHOMt BONpoc (PHACCOPHUH — O COOTHOMWIEHHH MeXKIYy MEULICHHEM
H OHTHEM, a CJefOBATEJbHO, #W MEXIY 32KOHAMH MBHIJCHHS H
orofpaxkaeMbiMH B HEM 3aKOHAMH NpPHpOAH M oGurectsa, HescHuM
0CTAaeTCA ANA UHHTATENs H BONPOC O COOTHOMEHHH MaTeMATHKR H
Jorukd. Beap OT TOro, uTO TaKke NOHATHA, Kak <¢<eIHHHYHMWH»,
¢HABOACTBeHHHA» H T. X., yAaercs (opMaaH3oBaTh B TePMHHAX Jio-

* Takos, nanpumep, Kapuam.

s* B pykax coserckoro yueHoro [, A. DouBapa TaKoe noHn-
MaHHE JIOTHKH oKa3danoch 3GQeKTHBHHM CpejcTBOM pelleHHsa 11poG-
JeMbl NMapaloXcoB JOMHKE H TEOPHH MHOKeCTs.
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rHKH, OHH He MepecraloT GHTb HHAHBHAYaJNbHHMH NOHATHAMH (HE
CTAHOBNITCA NEPEMEHHLIMU, HA MECTO KOTOPHX MOXHO NOJACTABAATH
KaKHe HHOYNb HHIHBHAyaJtHHWe MOHATHA)! Bosbuwie Toro, nockonn-
Ky, HanpuMep, BLICKasHBaeTcs YTBEepXIeHHe, YTO apHGMETHKY
MOXHO pacCMaTPHBATh KaK YacTb JIOFHKH, €CJH TOJbKO BKJIIOUET:H
AJS 3TOTO B JIOTHKY CHELHAJbHYI0 aKcuomy o GecKOHeLHOCTU, y UH
TaTems Co3jaercsd Jaxe BIeyaT.TeHHe, YTO STOT BONPOC, IO CYLLECTBY,
npasnunit, Ecnm, mo onpenenenuio, BKJAKYHTL B JIOTHKY OCHOBHHE
HOHATHS1 H AaKCHOMH MAaTeMaTHKH, TO MaTeMaTHKa HJH, N0 Medbuied
Mepe, Kakasn-HHGYRb ee uYacTb Gyfller yxe, KOHEYHO, YaCTbl JIOTHKH,

MH He HMMeeM BO3MOXMHOCTH OCTAHOBHTLCH 3]€Ch TNOAPOGHO
Ha Bcex MecTax, HYXJAIOIIHXCS, ¢ Halle#f TOYKH 3DeHHs, B KPHTHKE
HAH yTOuHeHHH. B GoanlMHCTBe CJydaeB 5TO NpeAnoJaraer K ToMy
e SHAKOMCTBO C MpeAIUEecTBYIOIUHM TEKCTOM KHHIH. Pelaknus
fipeanousa MOSTOMY OTAeNbHHE MecTa TaKOro poaa cHaGRHTb NpH-
MeuaH#AMH. 3Jech MH OCTaHOBHMCSH elileé TOJbKO Ha OXHOM Bompoce.
HMEIOHIEM TMpPHHIHNHA/IbHOE 3HAYCHHE.

C TOYKH 3PeHHA NMANEeKTHYECKOTO MaTepHajH3Ma MpaKTdKa He
e¢Th HeYTo BHellHee JJisi TeopHH. TeopHs He CyIIeCTBYeT HE3aBH-«
CHMO OT MNPAaKTHKH M He HMeeT CMEICJIA, €CJH OHa He IOATBEp-
XKAaeTcsl Ha MpPaKTHKe. B KOHeYHOM cyeTe €CTh TOJIBKO OIHH KpuTe-
PHE HCTHHB — KpHTepHHi npakTHKH, Ecan (opMasbHO-JOTHUECKOE
JOKA3aTeabCTBO MATEeMaTHUECKOTO NpeajoxeHHs ybGeXjaer Hac B
€r0 nNpaBHALHOCTH, TO NPOHCXOAHT 5TC NIOTOMY, YTO C IIOMOUILIY
TAKOro JOKa3aTeNbCTBA HCTHHHOCTb JAHHOIO MPERJIOXKeHHA CBOe
AMTc K BompocaM: 1) 06 HCTHHHOCTH JADYrHX  NPeNJIOXKEHHH,
B KOHEYHOM CyYeTe TeX, KOTOpHe NpPHHATH 32 aKCHOMH, m 2) o
IPABHJILHOCTH JIOTHYECKHX CPeICTB BHIBOAA, HCIOJb3yeMHX B AOKa-
3arenbcrsax. M Tor H jgpyrofi sompoc pelraeicss ¢ NOMOWIBIO KpH-
TepHA npaKTHKH. «[IpakTHYeCKas AEATENbHOCTb yenoBeKa MHJHap-
I pas Jo/iKHA Onjia NPHBOAHTB CO3HAHHE YeJIOBEKA K NOBTOPEHHIC
pasHbx JOrHuecKHx &uryp, Jda6oi >TH GHrypH Mo244 TNOJNYYHTDH
3HAYEHHe aKCUOM», — rosoput Jlenns *.

B apyrom Mecre JIeHHH THIUET: «TO, YTO NOATBEPAKAAET HALIR
NpaKTHKA, €CTh CIAHMHCTBEHHasA, NocjefHsiss OOBEKTHBHAs HCTHHA» *+
Mpasaa, kpuTepust npakTHKH He <«xecTkuil». Ho B 9TOM, ¢ TOUKH

* B. H. Jlenun, dunocopckue terpamu, locnonurnspar, 1947.
cTp. 164.
#2 B M. Jlenun, Cou., 1. XIII, crp. 1I6.
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speHus JlenuHa, He HEIOCTATOK, @& MNPEHMYLIECTBO, OOGYCA0BsiHBAK-
liee BO3MOXKHOCTL HEOrpaHHYEHHOTO pa3BHTHA HaykH. <«KoxeuHo,
UPH 5TOM He HaAo 3aGbiBaTbh, — FOBOPHT JIeHHH, — 4TO KPUTEpHH
IPAKTHKM HMKOTAA HE MOJKeT MO caMoH CYTH jesia HOATBEPAMTL Hin
ONpOBEPrHYTh NOAKOCTbIO Kakoro Onl TO HH Oblo UeJOBEYecKOro
npejcTaBaeHnss. JTOT KPHTEPHH.. HACTOJIBKG <HeolipeldeeHed», 4TO-
O He NO3BOJATH 3HAHWAM YeJOBeKAa NPEBPATHILCH B «abCoMIOT», H B
TO e BpeMsi H4CTONbKO oOnpeleseHeH, YTOOH BecTH GecnoagHy
Gopbfy €O BCEMH DAasHOBHAHOCTAMH HLEalu3Ma H arHOCTHUH3Mas*,

He Ttax oGcrontr pgeno y Tapckoro. Ilpy u9Tenms HEKOTOPHI
\ECT KHHIH HEeBOJBHO CO34aeTCA BleyaT/eHHe, YTo TEopHs H Npak-
THKA AMA aBTopa YyTh He NOJApHBE NPOTHBONOJOKHOCTH, KOTOPHIE
\OFYT ObiTh H HeCOBMECTHMbIMH ipyr ¢ ApyroM. Uro ckasanm 6u Mu
0 uesioBeKe, KOTOPHi# cTan Oul Hac yGexnarb B TOM, YTO «T€ope-
THYECKH» OYeHb BAXKHO ObI0 OH NOCTpOMTh perpetuum mobile man
(Kareprb-CaMOGpaHKV, HO, K COMKQJIEHRIO», <«NPaKTHYECKH» ITO HC
OCYIECTBHMO, TaK KaK HPOTHBOPEYHT 3aKOHY COXPRHEHHS 3Hep-
rug? — OueBugHO, Mbl BO3paXanH Obl NPOTHB TAaKOH <TEOPHH», KO-
TOpass MOXeT BBABHCATL OPOEKTH, INPOTHBOpeYalMe 3aKOHAM
Puangu.

PaGotamn K. Tenens moxkasaso — of SToM IHUIET H apTop, --
4YTQ HeMb3d HOCTPOMTH «(POPMasH3IM», B KOTOPOM OblIH OB XOKa-
ayeMbl BCe HCTHHHbe mpenjoxenHs apudpuveruku. Tapcekuii, npas-
13, He JlejlaeT W3 5TOr0 KAaKMX-AROYyIb ABHO ArHOCTHYECKHX BH-
BojoB. OH <«OrpaHHUHBAETCA®» 3aMeYaHHEM, UTO STHM oObscHsAeTCH,
1OueMy, HEeCMOTPs Ha HCKJIOYHTEABHO OoJbllylo  TEOPeTHHECKYIO
BAXKHOCTb HNOHATHA IOJAHOTH A JAEAYKTHBHOH TEOPHH, OHO UKa3Hl-
BAeT HG NPAKTHKE NHIIb He3HAUHTENbHOE BJAHAHHE Ha IOCTPOEHHE
JeByKTHBHBIX Teopuit, OmHaKo OH He paccKasHiBaeT O TOM, Kakylo
«noJiHOTy» uMeer B Buay K. Ieiens, On BoObGille He OCTaHaBAH:
BaeTCd Ha Pa3nUYHRIX CMHCA3X, B KOTOPHX He TOJbKO  MOXKeT
OniTh ynorpeGieHo, HO (PaKTHUeCKH H YROTpeSasieTCii 9TO IONATHE,
HeCMOTPAi Ha TO, YTO, KaK yxe OHJI0O OTMeYeHO, €aM MMeeT HHTC-
pecHHe pe3yJbTaTH B 3TOH o6aacTH. A MexZy TeM CyTh Aena B
TOM, 4YTO pedn OOLIYHO HIAET O (OpMAAUEMAX, BKAIOYABUIHX TOJBK(I
KOHeUYHoe yucjo aKCHOM M IIPaBH/I BHBOAA, Kaxioe M3 KOTO-
PHX COCTOHT B oflpefiesieHHOH, 5PQPEKTHBHO BHNOJAHEMOR onepauuu.

* B. H. Menun, Cou,, 1. XIH, ctp 116
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EciH moj «IMOJHbIM» (JOPMAJH3MOM IIPH 3TOM elne TOHHMAeTC
TAaKOH, B KOTOPOM BefAKoe (hopMyJTHPyeMoe B HAHHEIX TEPMHHAX TpPEA-
J0XKeHHe JHOO dOKa3yeMo, JHGO OMNPOBEPKHMO, TO 3TO 3HAYMT, YTH
peyb HMAeT o TMOCTPOEHHH amilapaTd, TEOPETHUYeCKH (M [pPAKTHUECKH!)
PaBHOCHABHOTO MallHHe, 3aMeHAWINeH NOJHOCTBIO UYeJOBedYecKoe
mulinjeHde (B NpPAMEHEHHH K TpENJIONKEHHAM  paccMaTpuBaeM:i
Teopuu). Hu OlHOMY MapKCHCT¥-JIeHHHIy He NpHOAET, KOHEUHO, B
rOJOBY BO3pAXaTh MPOTHB CO3JAHHA MAIUHHBL, BHITOJHAIOMIE'
KdKHe-HHGYAb OMNepallid, OCOGEHHO €CIH OHH FPOMO3LKH H YTOMH-
tentbHE, OJHAKO eMy He NPHAET B FOJOBY M CUHTATL «TEODETH-
JeCKH BamHLIM» HEOCYIIeCTBHMbI HAa TNIpPakTHKe (paHTACTHYECKHH
anhapart*.

3aMeTHM, BIPOYEM, UYTO JJS CYXKAEHHA O AeHCTBHTEJALHOH TeO-
peTHUYECKOH BAXKHOCTH HENPOTUBOPEYUBOCTU i NOANOTbL JAEIYKTHB-
HBIX TEOpHH M BO3MOMKHOCTH NPAKTHYETKOIO HX OCYINECTBJEHWS B
pasHbIX Cayuadx (WIM NpH pPAasTHYHOM IOJAXOAe K HHM) YHTATCIb
goOGINe He Hafiger HOCTaTOYHOrO Marepuada B KHure Tapckoro.
3T1H BompocH AeficTBHTENBbHO TPYAHLI AAA NOMYJAPHOIO H3JIOXKEHHA
¥ TpeGyIOT BO BCSIKOM CJyyae HeMalo MeCTa. YKaxKeM TOJbKO, YTO
Teopemsi I'eflef He JHIIAIOT CMBICJIa TakKHE JOKa3aTeabCTBa He-
IpPOTHBOPEUHBOCTH apH{(PMETHKU. KOTOpBIe MHl HAxXOLHM, HalpHMep,
8 pa6orax coserckoro MmatematHka [I. C. Hopukosa u [eHnewua,
YTO Jaxe caMble aGCTpaKTHBle pe3yabTaThl, JOKa3HBaInHe cylie-
CTBOBaHHe NpoG/eM, HepaapellMMEIX HH I KAKOTO H3 OGBIMHLIX
JAOrHYeckHX «(OpMau3MOB», NO3BOJH/IH YyKe DEWHTh HCCKMIBKO
AaBHO [OCTaBJIEHHHX, HO JO CHX [Op OCTaBABIIHXCS HEpeITeHHBIMH

* Ecan elle HeKOTOpOe BpeMA TOMY Ha3aJ MOTJIO KasaThCd,
UTO MaTeMaTHyecKHe ITHCUMILIMHBI TeM M OTIHYaoTca OT JPYrHX
HayK, 4TO Bce OECKOHEYHOe MHOXKECTBO HCTHHHRIX TPeLJIOXKenHii,
BEIPA3MMbBIX HA $N3bIKE MaTeMaTHYeCKHX [HCLUHUIVIHH, MOXKeT OHTh
7OAYYEHO [0  ONpe[e/CHHHM, 3apaHee INePeUHCJACHHHM H JErxo
apoBepsieMBIM  [IpaBHJIaM H3 HEKOTOPOrO  KOHEWHOTO, H NPUTOM
43XK0 HE3HAUHTEJIbHOrO YHCIAa HX, NPHHATHIX 32 aKCHOMDI, TG TEHepsb
Mbl 3HaeM, YTO YXKe A OOLIKHOBEHHOH apH(QMETHKH 3TH HaLeXIbI
JKA3aMHCh HEOCYLIeCTBUMBIMH. ApHMETHKA COBCEM HQ 3aC/yXHBaer
TOro mpespeHHs, ¢ KakHM K Heift orHocmics [ereap, noiarasmmi,
“TO B 3ToM HAayKe MBIOUIEHH® MOXKHO 3aMEHHTb aBTOMaTOM, H
KaKoro HHMKOTAAa He pasgensaqn Mapkc ¥ OHresabc. Temeps 3To
IOKAa3aHO, B YAacTHOCTH, COZEPHATENbHBIMH NpHMeHeHHsMH apHpme-
"MKH K BOIPOCAM JOPHKH H METOZOJOTHH MarTeMaTHKH.
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maTtemaTHuecknX 2anau**. Camo co0oii pasyMeeTcs, KOHEYHO, 4TO
TEOpHA NpH 3ToM OKAa3hBaeTcs B €AMHCTBE C NPAKTHKOA, a He mpo-
THBONOJIAraeTcs efl.

ABTOp, KOHeuHo, mpaB, 3ameuasl, uro «Gyayliee JIOTHKH, papHQ
KaK M BCeil TeopeTHUeCKOH HAYKM, CYIIECTBEHHO 3aBHCHT OT IpH-
BeLEHHSI B HOpPMY NOMHTHYECKHX M COUHAJBHHIX B3aHMOOTHOLIGHAH
YeJIOBEYEeCTBaY.

Ho ou ommuGaercs, aymas, 4TO COUHANLHHHA (axkrop aexur B
CTOpPOHE OT NOAA JAEeATeNbHOCTH HPO(EcCHOHANBHOTG YUEHOro H 4HTO
pacnpocTpaHeHHe 3HAHHH NO JOTHKe MOXeT (aMo cobolt  comedi-
CTBGBATh JIyYUIEMY B3aHMOIOHHMAHHIO MEXAY JOAbMH. llomMTKH
peakuuonHHx Kpyros CIHIA mocraBHTh mporpecc HayKH Ha CayxK-
Oy uenAM HMIEepHAJHCTHYECKOH AarpecCHH AHIIHHE pas CBHAETeNb-
CTBYIOT O TOM, 4TO BOKPYr HaykKH H B HayKe Heu3GexxHa octpas
NIOJIHTHYECKAaA M Hjeojorudeckas Oopnba, B KOTODOH YueHHT He
MOXeT OCTABAaTLCA B DOAH 3PHTENS, He PHCKYfl €TaTh [OCOOGHHKOM
HMNEpHANIA3Ma H PeaKUHH,

C. HMnosckea

€% Pang 3agday T4KOro poOZAa peleH COBETCKHM MaTeMaTHKOM
A. A. MapKoBuM.



AJIbYPEI TAPCKH

BBEJEHHE
B JIOTUKY U METOJ0J10TUI0
AELY KTUBHbIX
HAYK



H acrosimas kHura mnpenctaBiseT co60il  UaCTHYHO
H3MEHEHHOEe H pacluHpeHHoe u3faHue Moe# kKHura «O
MaTemMaTUdeCKOU Ao2uKe U OelyKTuHOM merode», KOTO-
pas Bnepsbie Boinlia B 1936 r. Ha ONIBCKOM si3blKe, d 3a-
TeM, B 1937 r, B TOYHOM HeMeUKOoM IepeBoge (HOA
sarnasueM: «Einfiihrung in die mathematische Logik und
in die Methodologie der Mathematik>).

B cBoem nepBoHauaJibHOM BHAe OHa ObLia 3aiyMaHa
KaK HayuyHO-NONYJISIpHAst KHHra; ee Lle/ablo OblIO JaTb
00pa3oBaHHbIM HecHeluasucram — B (opme, KoTopas
coyerajia Obl HAyuHYIO TOYHOCTb C BO3MOXKHO GoJiblleii
MOHATHOCTEIO, ICHOE MpEeACTaBJEHHE O TOM Ba:KHOM Ha-
1pasJeHHH COBPEMEeJHOH WBICJH, KOTOpPOE CBSI3aHO C pas-
BHTHEM HOBeHlIel JOTHKH. 2TO HampaBJieHHe TiepBOHa-
YaJbHO BO3HHKJO H3 JOBOJBHO OrpaHHUYeHHOH 3amaud —-
yKpenJeHHsi OCHOB Maremaruku. OJHAKO B CBOEM HblHelll-
HeM BHAE OHO IIpecienyeT ropasgo Gojee IMHPOKHT
{eJIi; OHO CTPEMHUTCH CO3[aTh eAHHBbIH amnmnapaT HOHSATHI,
KoTOpbiil Mor Obl CaOyxUTh O6muM 6GasucoM s BCEro
YeJIOBeUECKOro 3HaHus *. CBepx TOTO, OHO CTPEMHTC:
yCOBEPIUEHCTBOBATh X YTOUHHTL JEAYKTHBHBIH METOZ,
paccmarpuBaeMblii B HEKOTOPbIX HayUHBIX JHCHHIIHHAX
KaK €IUHCTBCHHBIH MAONYCTHMBIH croco6 yCTaHOBJEHHS
MCTHH M, BO BCSIKOM cllyuae, AIBJSAIONKUHCS B Kax ol obsa-
CTH HHTEJJIEKTYAJbHOH  JeATeJbHOCTH  HEOOXOMUMBIM
BCIIOMOTATeJbHEIM OpYAHEeM JAJisi BBIBOAA CJAEICTBHH H3
MIPUHATBIX MOCHIJIOK.

Ilpuem, OKa3aHHBLE IMOJLCKOMY H HEMELKOMY H3/a-
HUsM, OCOOEHHO K€ HEKOTOpble YKa3aHHs, CAeJaHHbIe
peleH3eHTaMH, BHYUIMJIH MHe MBICJE BBIIYCTHTb HOBOE

#* PagymeeTrcsd, amnapaT TOHATHA MaTeMaTHUYeCKOH JOTHKH He
MOKeT CJYXKHUTH 0asHCOM BCEro UeJOBeYeCKOro SHAHMA, TaK KAk
caMa MaTeMaruuecKas JIOTMKA Jalleko He BCerZa mNpuMeHdaMa (o6
3TOM MOApOOHEE VKAa3aHO BO BCTYHOHTeNbHOH cTatbe) — lpum ped,
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w3jaHue Moed paboTbl B BHAE HE TONLKO HayyHO-NOMY-
JNSIpHOH KHHMTH, HO M YyueOHMKA, MOIYILETO CJIYMKHTb
OCHOBOH AJIs1 3JileMeHTapHOr0 Kypca JIOTHKH H METOI0J0-
I'dd JeAyKTHBHBIX HAayK, NPENOoAaBaeMoro B KOJIefxax.
[TonoOHBIH ONBIT MpeicTaBJsijicsd ewe OoJgee >KeAaTelb-
HbIM BBHAY HeJOCTaTKa B 3TOH OOGJACTH NOXXONANIUX
3JIeMeHTapHbIX YueGHUKOB.

B ¢BfA3HM ¢ BHINOJHEHHEM 3TOH 3a1au#, BO3HHUKJA HE-
06XOAMMOCTb BHECTH B KHHUTY HEKOTOPhble H3MEHEHHH.

B npenulecTBYyIOIMX H3AAHUAX HEKOTOpble BecbMa
cylecrBeHHble MpoGJjeMbl W NMOHSATHS Oblau Ju6O coBep+
HeHHo oO6o#faeHbl, Jaub0 TOJPKO CJieFrKa 3aTPOHYTHI,
BCJIeAICTBHe HX GoJiee CIENHaJbHOrO Xapakrepa HJH BO
n3bexaHue CHOPHBIX BOIpPOCOB. B Buae npuMepa MOXHO
IpHBECTH TAKHE TeMbl, KaK PasHHIly Mexay ymorpebJje-
HMEM TeX HJIM HHBIX JIOTHYECKHX MOHSATHH B CHCTEMaTH-
UECKOM Pa3BHTHH JIOTHKH K B fI3bIKE NOBCEAHEBHOU KH.i-
HH, OOImMH MeTOi MDOBEPKH 3aKOHOB HCUHCJEHHS BBHICKA-
3bIBaHUH, HE0OXONHMOCTb NPOBEAEHHS TOYHOTO pa3jHuuf
MeX1y CJIOBaMH H HMX OOO3HAUEHHSIMH (HMeHaMH), MOHs-
THsl YHHBEPCAJbHOTO KJacca H HYJEBOro KJacca, OCHOB-
Hble HOHATHS MCYHCJEHAs] OTHOUIEHHH M, HaKOHel, KOH-
Ienuuio METOMOJIOTHH KaK BceoOlled HAaykH O HaykaX.
B HacrosieM H3JaHHM BCe 3TH TeMbt fojBeprawoTrcs o0-
CYXJEHHMIO (XOT H He BCe ¢ JOCTAaTOYHOH IIOJIHOTOH),
H60 MHe Kas3aJoch, YTO HCKJIOUeHHe HuX H3 YyueOHHKE
COBpeMEHHOH JOrHKH NoBeJO Obl K CYLIE€CTBEHHOMY Ipo+
Geny. Bor mouemy raaBel MepBoi, ofmefl, dyacTd KHHIR
Oblin B GoJplliefi HMJIHM MCEHbIIEH CTEIEeHH pacIllHpeHbl;
B yactHocTH, rsiaBa I, mocsAmeHHAst HCUHCJIEHHIO Bbi+
CKa3blBaHMH, COHEpXKHT MHOro HOBOro MaTepuana. K
3THM rJaBaM §, KpoMe TOro, npu6aBHJ MHOrO HOBBIX
YHpaXKHEHHA H YBEJIHYMJ UHCJIO HCTOPHYECKHX YKa3aHHI.

B mpemmectBylomux H3gaHuAX ynorpebjieHne creu-
aJIbHBIX CUMBOJIOB GblJIO CBEIEHO K MHHUMYMY, B HacTOA-
IleM Ke HW3JAaHHUH 51 CyesJ HeoOXOJHUMbIM IIO3HAKOMHTb
YHTaTeJis1 ¢ 3JeMeHTAMH JOrnyeckod CHMBOMHKH. TeM He
MEHee, HA NpaKTHKE s1 IPUMEHSI0 3Ty CHMBOJHKY BeChbMa

OTDaHHYeHHO, HUCMOJib3ysl €e IIaBHbIM 006pasoM B yIpax-
HeHusax,
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B npenuwecTBylomMX H3AaHHSAX OCHOBHOH o06JacTbio,
U3 KOTOpOH Opaluch HPHUMEpPRI I/ HJLTIOCTPALHH OGMUX
H OTBJICYEHHBIX PACCMOTpeHHH, OblJla MareMaTHKa Cpel-
HeH WIKoJbl, H6O f JAepKaJCs H NPOLOJKAI HepiKaThCH
y6exJeHHsl, 4YTo 3JeMeHTapHas MareMaTHKa, OCOOGEHHO
anrebpa, BCJEICTBHE NPOCTOTHI ee MOHATHH H €IHHOO0O-
pasufd METOJOB 3aKJIOueHHs, 0COGEeHHO TOAXOJAHT AJis
HJUJIIOCTpPAlUH pa3HOOOGPAa3HbIX OCHOBHBIX SIBJEHHUH JIOTH-
YeCKOr0 H MeTOLQJOrMYEeCKOro xapakrepa. TeMm He MeHee
B HacrosdlleM H3MaHHH, OCO0eHHO B J06aBJjeHHsX, 5
yaile NpHBOXY NpHMepsl M3 Jpyrux obgacredl, B yacT-
HOCTH — U3 IOBCEIHEBHOH >KHM3HH,

ITomumo ykasaHHbIX A0GaBJjeHH#, s mepepaboran He-
KOTOpble pasjiefibi, YCBOEHHE KOTOPBIX [JIS Y4YaHiHXcCsd
0Ka3aJioCh 3aTPYAHUTEJBHBIM.

OcHOBHble uepThl KHHUIH OCTAalOTCs 0e3 H3MEHeHHH.
IMpenucioBre X nepBOHAYaJLHOMY H3NaHWIO, Oospmias
YacTb KOTOPOrO BOCHPOU3BOAHTCH M B 3TOM H3MaHMH, AACT
YyHTATeNMIO NpelacTaBieHHe o6 oO0iieM XapakTepe KHHIH.
OnHako, ObITh MOKET, He JIMIIHUM OYyJeT cpa3y e ykKa-
3aTh, Uero He CJEAyeT HCKATh B 3TOH KHHTE.

Bo-nepBbiX, KHHra He COJEpP>KHUT CHCTEMaTHUYeCcKOro
H CTPOro AeAYKTHBHOTO H3JIOXKEHHsSI JIOTHKH; NOApoOHOe
H3JI0XKeHUEe SBHO He YJIOXMJIOCh OBl B PaMKH 3JIeMeHTap-
Horo yueGHuka. IlepBoHauaspHO 51 HaMepeBaJscs BKJIO-
YUTb B HACTOSUieEe H3JAHHE NOMOJHHTEJBbHYIO T/aBy HOA
sarnaBueM: «Jlormka kak nenykTHBHas Hayka», rae (B
BHAE WUIOCTPAUHH K OOLIeMEeTONOJIOTHUECKHM 3ameda-
HUAM, colepxamuMcsi B VI rgase) nano Obuio 66l B
Oo0LIHX 4YepTax CHCTEMATHUECKOoe NOCTPOEHHE HEKOTOPbIX
aJieMeHTapHbIX yacteil Joruku. Ilo psay npuuuH 3TO Ha-
MepeHHe He MOTJIO OBIThb OCYIIEeCTBJEHO; HO s Hajerch,
YTO HECKOJIbKO HOBBIX YNpaXkHEHHH MO 3TOMY BOHpOCY,
BKJIOUEHHbIX B IyaBy VI, BocnosHAT B HEKOTOpO# cTe-
nieHu 3ToT mMpobeu.

Bo-BropbiX, NOMHMO ABYX [OOBOJMLHC KPAaTKHX pasfe-
JIOB, KHWra He JaeT CBeJeHHH © TPaJHLHUOHHOH apHCTO-
TeJIEBOH JIOruke M He HCNOJb3yer ee MarepuasnoB. Ho s
MOJIATaKy, 410 MECTO, OTBEAEHHOe 31eCh TPaXHIHOHHON
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JOrliKe, BIOJIHE COOTBETCTBYET TOH MaJloH poJid, K KOTO-
poii cBeJoch 3HauyeHHe HTOH JIOTHKH B COBpPEMeHHOH Hay-
Ke; fl [I0JIaral TaKXKe, YTO 3TO MHeHHe OyJeT pasnejieHO
GOJIBUIMHCTBOM COBPEMEHHBIX JIOTHKOB *.

M, HakoHel, KHUTa COBEpPLICHHO He 3aTparuBaer Nnpo-
fJieM, OTHOCAIIMXCA K TaK Ha3biBAeMOH JIOTHKE M METO-
NOJOTHH 3MIHDHYECKUX HayK. §1 JOJKeH ckKasaTb, 4TO
COMHEBAlOCh BOOGIle B CYIIECTBOBAHHH OCOOOH «JIOTHKH
IMIIUPUYECKHX  HAayK», TPOTHBONOCTABJSEMOH JIOTHKE
Boo6le, HJH <«JIOTHKE NEeAYKTHBHBIX Hayk» (1o KpaliHeh
vepe, €CJH CJIOBO <«JIOTHKa» yIoTpedjsfercs Tak, Kak B
HacTOsiLieH KHHUTe, T. €. B KaYeCTBe HA3BAHHS [HCHHIIIH-
Hbl, AHAJU3UPYIOLEH CMBICJT MOHATHH, OOHWIMX BceM Hay-
KaM, U YCTaHaBJWBawolled obuige 3aKOHBI, KOTOPLIM 110J-
upHsorea nousitua). Ho ara mpoGrema otHocures Gogee
K TEPMHHOJIOTHH, YeM K CyHiecTBy Aena. Bo Bcsikom ciuy-
uae, MeTOMOJIOTHS 3MIHPHYECKHX HayK COCTaBJIeT BaX-
Hyl0 06JlaCTb HAay4YHOr0 HCCJHEJOBAHUs. 3HaHHe JIOTHKH
HMeeT, KOHEYHO, GoJibllloe 3HaueHue NpPH H3yYyeHHH 3TOH
METONOJIOTHH, KaK W B IDUMEHEHHH KO BCAKOH Ipyroi
aucuunnpKe. Hano, onrako, npu3HaTh, 4TO N0 HacTosile-
rO BpeMEHH JIOTHYEeCKHe IOHATHA M MeTOAbl He HaIIJIH
eie B 3TOH 06/1aCTH CKOJBKO-HHOYABL cBOeoGpasHOro RJH
IJIOAOTBOPHOTO MpHMeHeHUsd. BlosHe BO3MOXHO, UTO
Hopo0HOe IMOJIOXKEeHHE SIBJIAETCS HE TOJIbKO CJEACTBHEM
HbIHELIHEer0 COCTOSTHHSI METOMOJIOTHYeCKHX HCcJef0BaHHi.
OHo BeiTekaeT, ObiTb MOXKET, H3 TOro OOCTOSATEJILCTBA,
YTO € TOYKH 3peHusi YHCTO METONOJOTHYECKOH 3IMIHpPH-
YEeCKYI0 HavyKy MOXHO paccMaTpHBaThb He TIIPOCTO Kak
Hay4yHyI0 TEOPHIO, T. €. KaK CHCTEMY YTBEpPXAaeMblX
NpesNoXeHHH, paclOJIOKeHHbIX MO OIpefeNeHHBIM Iipa-
BHJIaM, HO CKOpee KakK HEKHH KOMIUIeKC, COCTOAuui yac-
THYHO M3 TAaKHX YTBEPXKHEHHH U YaCTHUHO H3 IIPHMEPOB
yeJsloBeyeckoll nesitenibHoctH. Hano no6aButh, uYro, CO-
CTABJSS pPe3Kyld MPOTHBONOJOXKHOCTD BbICOKOMY pa3BH-
THIO 3MIMPHYECKHX HAyK CaMHX Mo cefe, MeTOJ0JIOTHs

* OHaKo, NPH BCEX CBOHX HEJOCTATKaX, JIoruka ApHCToTens
AIBJSIETC HE TOJbKO HCTOPHYECKH, HO M JIOTHYECKH HCXOAHHM HYHK-
TOM, sapopnimesofi (opmoll Bcel coBpeMenHofi (opManbHOH JIOTHKH,
B TOM uucsie W MareMmatudeckod. — pum. ped.
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9THX HayK €Ba JIH MOXKeT HOXBAJHTLCH CKOJbKO-HHOYAb
QnpeneJeHHBIMH JOCTHXKEHHSIMH, HeCMOTpsi Ha BCe 3a-
TpaueHHble ycuaud. Haxke mpensapatesnpHas pabora ne
BbISICHEHHIO TIOHATHH, copepxKamuxci B 3TOoH 06JacTH,
eile He BLIIOJHEHA CKOJbKO-HHOYAb YIOBJETBOPHTEb-
HoiM oOpas3oM. BcJaencrBue 3Toro Kype MeETOHOJIOTHH B
NpUMEHEeHHH K 3MIHPHYECKHM HayKaM AOJKEH HMeTb CO-
BEPIUIEHHO MHOH XapaxTep, ueM B IPHMEHEHHH K JIOTHKE,
H JOJKeH B 3HAUMTEJbHOH Mepe OrpaHHYMBATLCS OLEH-
KOH H KPHTHKOH JesaeMblX OI[YNbI0 IIONBLITOK HJH 0Oe3-
VCIenIHbiX ycuaui. Mcxols M3 3THX M HEKOTOpLIX ApY-
X cooOpakeHHH, s cdHTal0, YTO HelleaecooOpasHO
OOBENUHATL PACCMOTPEHHE JIOTHKH H METOJOJIOTHH M-
NHPHYECKHX HAayK B OAHOM YyueOHuKe ¥,

ITpuGapJo eille HECKOJILKO 3aMeuaHHii OTHOCHTEJbHO
fIOCTPOCHHSA KHHTH H crnocoGa TOJB30BaHUSI €10 B Kaue-
CTBe yyeGHoro mocobwus.

Kuura pasgeseHa Ha aBe uacrd. IlepBas naer o0-
Hiee BBEJEHHE B JIOTHKY H METONOJIOTHIO [dedyKTHBHbIX
HayK; BTOpas IOKa3blBaeT Ha KOHKPETHbIX IIpUMepax,
KAK JIOTHKa U MEeTOJO0JIOTHA HCNOAb3YIOTCA MpH INOCTPOE-
HHH MareMaTHUeCKHX TEODHH; 3TO JaeT BO3MOXKHOCTh
VCBOHTb M YIJIyOWTb 3HaHHA, NMOJyueHHbie U3 IepBoH ua-
cti. Kaxnas roiaBa COIPOBOMXKIAETCH COOTBETCTBYIOIIH-
MH ynpaxHeHuamu. KpaTkue wucTOpHuUecKHe YyKa3aHH%
NaHvl B NOACTPOYHBIX HNPHMEYAHHAX.

Hexoropoie Mecra W faxe meJoie pasiefibl, OTMEYeH-
Hble B Hauajie X B KOHIE 3Be3noukod (%), comepxkar 6o-
Jdee TPYAHHIH Marepuan HJH NPeNo/araioT 3HAKOMCTBO
C JPYTHMH MecTaMH, COepXKaluiuMu NoAoGHBIR MaTtepuals;
UX MOXHO nponyckarh 6e3 yurep6a AJjisi MOHAMAHHSA MO-
caepyomux uacted kuuru. To ke camoe OTHOCHTCH H K
yIpaXKHEHHSAM, OTMCUEHHBIM 3BEe3MOYKOM.

* ABTOp Hempas, CuMTas, YTO MeTOAOJOTHA SMIHDHYECKHX HAyK
He MOMeT [OXBAcTaTb CKOJbKO-HHOYAbL ONpPefe]eHHBIMH AOCTHXKE-
HusiMu. Tlo CYIIeCTBY, POfb METOAOJOIMH SMIOHPHYECKHX HAYK BHi-
foJiHAeT MaTeMaTH4eckas CTAaTHCTHMKA, T. €, Teopusi o6paGoTKH Ha.-
GJilo[ieHHH, KOTopasi CHJBLHO Ppa3BHBaeTCH B NOCHeHEe BPEMA Me-
TOJaMH TeOpHH BepositHocTedl., KOHeuno, HOHATHA MaTeMaTHdeckof
JIOTHKH HTPAIOT PONb B 3TOH Teopuu. — IHpum. ped.
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$1 AyMmaio, YTO KHHTa COAEPIKHT JOCTATOYHO MarepHa-
Ja AJs MOJHOTO rOJHYHOro Kypca. Bce Xe ee mocrpoe-
HHE TaXOBO, UTO OHA C YCIEXOM MOXeT ObITb HCIOJb30-
BaHa W B HOJYTOAHYHBIX Kypcax. [IpH mosnb3oBaHHu €I0
KaK YueGHHKOM B ITOJYrOJHYHOM Kypce JIOTHKH Ha (HJO-
cohCKUX OTHEJEHHSX $1 PEKOMeHAYK MNOoAPOoGHO H3yyaTh
ce TepBYI uacTh, BKJIouas OoJiee TPyAHbIE MECTa, H Lle-
JMKOM OINyCKaTh BCK BTOPYI0 uacTh. Ecan e KHHTOH
MOJIb30BaThECA AJS IOJYTOAHYHOTO Kypca JIOTHKH Ha Ma-
TeMaTHYeCKHX  OTHeJIeHHSX — HallpuMep 10  OCHOBaM
MaTeMaTHKH,— §I PEKOMEHAYI0 H3yueHHe oO0eHX uacTel
KHHTH ¢ NIPpOnyckoM O6oJjiee TPYAHLIX MeECT.

Bo BCAKOM cJyuyae, MHE XOTeJoch Obl IIOAYEPKHYTb,
YTO OueHb BayKHO BHHMATEJHHO U MOJPOGHO NPOAE/LI-
BATH VMPa:KHeHHS; OHH HE TOJbKO MHOMOralT YCBOHTL
H3JarasMblie TMOHATHS H NPHHUMIL, HO KacaloTCsl Takxke
MHOI'MX BONIPOCOB, KOTCpbie B TeKCTe He OblNO BO3MOXK-
HOCTH pPacCMOTPETh.

S 6yny OueHb CYACT/LB, €cJM 3Ta xKHUra GyAer cro-
co6cTBOBaTh Oo0Jee IIHUPOKOMY PaclpOCTPAHEHHIO JIOTH-
YECKHX 3HAHHAH.

OueBugHO, yTO OyAayllee JOTHKH, PaBHO KaK M Beef
TEOPETHYECKOH HAaYKH, CYIIECTBEHHO 33BHCHT OT IIpHBe-
JIeHHSI B HOPMY MOJIHTHYECKHX H COHHAJBHBIX B3aHMOOT-
HOUICHUH YeJIOBeYeCcTBa; HO 3TOT (PAKTOP HAXOMHUTCS BHe
KOHTPOJIst TpodecCHOHaNbHbIX YueHbiX, 51 He Tewy cebs
HJTIO3HSIMU, YTO pa3BHTHE JOTHUECKOH MbLICJIH OKaXeT
OYeHb CYLLECTBEHHOE BJIMSHHE HA YCTaHOBJIEHHE HOpMaJib-
HBIX YeJJOBeUeCKHX B3aHWMOOTHOLIEHHH; HO 1 YOexAeH, uTo
Gojsiee MUPOKOE pacCOpPOCTPAHEHHE JIOTHUECKHX 3HAHUH
MOXKeT CrnocoGCTBOBATh YCKOpPeHHI0 3toro nponecca. Moo
C OXHOf CTOPOHEL, BHOCA B CBOeH coOCTBeHHOH objaacTu
TOYHOCTL H €JHHCTBO B 3HAYEHHS IOHATHH H NOAYEpKH-
Basi HeOOXONHMOCTh TAaKOH TOYHOCTH H equHoo0pasus BO
BCAKOH npyrofi o6sacTd, JOTHKA CO3ZaeT BO3MOXKHOCTB
Jydiiero B3aMMOINOHHMAaHUS MeXJY TeMH, KTO K 3TOMY
crpemutcs. C Apyrofl CTOPOHBI, COBEPUIEHCTBYS H YTOUHSS
OpynHs MBICJH OHA pa3BHBAaeT B JIOASIX KDHUTHUECKHE
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cnoco6HOCTH; a 3TO JAeJlaeT MeHee BepOsiTHOH BO3MOX-
HOCTb COHTb HX C TOJKY BCEBO3MOXKHBIMH JIXKeHOKasa-
TeJIbCTBAMH KOTOPBHIMH B pPa3JjIHuHbIX wYacTAax cBeta Oec-
NpeCcTaHHO MBITAIOTCA Ha HHUX BO3AeHCTBOBATL B HBIHEIU-
Hee BpeMs.

51 BecbMa 00s13aH U BbIpaxalo CBOK NPH3HATENbHOCTD
aoktopy [eabmepy (O. Helmer), BoimoJHHBLIeMY Mepe-
BOJ, HEMEUKOTro M3JaHusl Ha aHrJIUWHACKUU $3LIK. Bhipamai
TaKKe camMylo Tnaybokylo  6JarogapHocTb:  AOKTODY
Fopwranrtepy (A. Hofstadter), rr Kpane-
py (L. K. Krader), npogpeccopy Hareuarwo (E. N a-
g el), npodeccopy KyanHy (W.V.Quine), r. ¥ah-
Ty (M. G. White) u ocobentno goxropy M ak-Knn-
cu (I. C. C. McKinsey) u goxktopy Buuep,
(P. P. Wiener) 3a MHOTOuHiC/JeHHble COBeTbl H 00Jb-
IIyI0 TOMOUIb, OKa3aHHbie MHe IIPH NOATOTOBKE AHIJIHH-
ckoro H3gaHusA. BecbMa 006s3aH # Takxke TI. Dppoy
(K. I. Arrou) 3a ero nomMoIllb 1npH 4T€HHH KOPPeKTYpb!.

Aaehped Tapcxui
lapeapackuil yHHBepCHTET.

Cenratpn 1540 r.



U3 NPEJHCJ/IOBHS K IEPBOMY HM3JAHHIO

flo mHeHHIO MHOrvx HecneiManMCTOB, MaTeMardka B
HblHelllHee BpPeMsi COBEpLIEHHO MepTBasi HaykKa: JOCTHI-
HYB HeoOblyalHO BBICOKOH CTEMeHH pasBHTHS, OHA OKa-
MeHeJla B CBOEM CypOBOM COBeplleHCTBE. D10 6e3ycJioB-
HO JIOKHBIH B3TJSLA; JIHLL —O4yeHb HeMHOrHe oOJacTe
HAyYHOrO HCCAEROBaHHUS HAXoAATCA B Qase Takoro HH-
TEHCHBHOTO pa3BUTHH, Kax COBPeMeHHasi MaTeMaTHKa.
Bwmecte ¢ Tem 3T0 pa3suTHe HeAOGLYAHHO PAa3HOCTOPOHHE;
MareMaTHKa pa3BHBAETCA BO BCeX BO3MOXHLIX Halpas-
JEHKsX, OHA PacTeT B BHILMAHY, B LINPHHY U B TayOHHY.
OHa pacteT B BBRIIIHHY, HOO Ha NOUBE €€ CTAPBIX TEOPUH,
KOTOpbie HAaCYHTLIBAIOT 33 cOOOH CTOJIeTHS, €CJH He Tbl-
cs4YeJICTHST pas3BUTHS, BO3HHKAIOT BCe HOBbIe §I HOBbIC
npo6Jerint, Moayyalprcs Bce GoJsiee coBeplieHHbie pe3ylib-
tatel, OHa pacrer B IUHpHHY, 00 €e MeTO[Abl NMPOHUKAIOT
B ApPYTHE OTpaciu HaykKH MO Mepe TOro, Kak o6JjacTb ee
HccJeloBaHHst OXBaTbiBaer Bce OoJsee u Gosiee OOMIMpHBbIE
pAAbl ABJEHHH I BCe HOBble TEOPHH BKJKOYAKTCA B IIH-
POKHIT Kpyr mMarTeMaTHuecKHX JHCUHMNHH. KM, HakoHew,
OoHa pacter B IayOuny, HO60 Bce IpoYyHee H IpPOYHee
VTBEPKJIAIOTCA €€ OCHOBLI, COBEpPIICHCTBYIOTCSI METOMbI
W YRPOYHBAIOTCA MPHHIUIBL.

$1 craBus cefe 3ajzaueil JaTh B STOH KHHIe uHTare-
JSIM, HHTEPECVIOLIHMCS COBPEMEHHOH MareMaTHKOMH, XOT
H He pabOTAOIIHM aKTHBHO B 3TOH 06JAacCTH, 1O KpaHHe#
Mepe, camoe ofllee TpeAcTaBjeHHe o0 3TOH TpeTbed JH-
HUH PasBUTHH MaTeMaTHKH, T. €. O €e pocre B INyGHHY.
Moeii pesbio ObIJIO MO3HAKOMHTH YHTaTeJs1 ¢ HauboJsee
BaXXHEIMH [OHSITHSIMH JHCUMIJHHLI, H3BECTHOH IOJ HMe-
HeM MAaTeMaTHYeCKOH JIOTHKH H CO3JaHHOH B LeJAX
VKpenneHdst H yrayGJeHHs OCHOB MaTeMaTdKH, 3Ta JHC-
LHHNJIHHA, HECMOTPS HA CBOE HEAOJIroe CYllecTBOBAaHHE,
H3MepseMOe TONMbKO OJHHM CTORETHEM, YyXKe JINOCTHIAa
BLICOKOH cTemeHH cOBeplIeHCTBA W B HACTOfIlee BpeMms
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Hrpaer poJib BO BCEH COBOKYINHOCTH Hallerc [o3HaHusd,
YTO NAJIEKO BHIXOAHT 3a Ipefesibl TpaHHIl, NepBOHAYAJb-
HO HaMeUeHHbIX And Hee. $ cTpemmiicAd MOKa3aTh, uTO
JIOTHUYECKHE IOHATHS IPOHH3BLIBAIOT BCIO MaTeMaTHKY,
4TO OHH BKJIWOYAIOT B cebsd, Kak uacTHhle CJyyaH, BCe
crnennuyeckn MaTeMaTHUYeCKHe MOHATHS W uTO JIOruue-
CKHe 32KOHbl NOCTOSTHHO MPHMeHsIoTcsi — Oylb TO CO3Ha-
TEGJbHO HJIm 0GeccO3HaTeNbHO — B MATEMAaTHUYECKHX pac-
cyxnenusix. Haxosen, s mbitajcsd H3J0XKUTH Haubojee
BAXKHLIC NPUHIUMNBL NOCTPOCHUS MaTEeMAaTHYECKHUX TEOpHi,
OPHHIMNB], COCTABJAIONNE IIpeaMer Oco6o# Haykd, Me-
TOJOJIOTHH MaTeMaTHKH, H NOKAa3aTb, KaK 3TH IPHHIHIIbL
OPHMEHSIIOTCA Ha HpPaKTHKe.

He Tak Jierko 6blIO OCYLIECTBUTH BeCh 3TOT HJAH B
paMKax OTHOCHTE/JbHO HeOOJbLIOH KHHTH, He MpeAnofa-
rasg coO CTODOHBI uHMTaTeAss HUKAKUX ClHeNHaJbHBIX MaTe-
MaTHYECKHX TIO3HAHHH U HHKAKOA 0coGOH TPEHHUPOBKH B
paccyx/eHHsIX OTBJEUEHHOro Xapakrepa. Ha nporsxeniu
BCeH KHHUIH TpebOBANOCh OCYUIECTBUTL COYETaHHE BO3-
MOXHO OGosbuiefi MOHATHOCTH ¢ HeoOXOAMMOH Kpart-
KOCTBIO, BCe BpeMs TIaTeJbHO u3berass omiHOOK HJH Ipy-
Oblx HeTOUHOCTeH C HayuyHOH TOYKH 3peHHs. DB  si3bike
N3JI0KeHHsT Hano ObI0O KaK MOXKHO MEHbIIe OTCTYyHaTh
OT s3blka NoBcexHeBHOH xusHu. Ilpunuioch oTKa3zaThes
oT ynorpeSaeHUs CHeNUaJbHOA JIOTHUECKOA CHMBOJIHKI,
XOTA 3Ta CUMBOJIMKA COCTaBJideT GeclleHHOe opynaue, HO3-
BOJIAIOLIeE HAaMm coYyeTaThb KPATKOCTb W TOYHOCTb, YCTPa-
HsleT B 3HAUMTENbHOH CTEHEHH BO3MOXKHOCTH HEAOpasy-
MEHHIl H JIBYCMBICJEHHOCTH H BCJEICTBHE 3ITOro HeoObl-
yaiHO MoJIe3Ha BO BCEX TOHKUX BollpocaX. Mricsb o cuc-
TeMaTHYeCKOM PACCMOTDEHUH MpeaMera NpHILJoch oTOpo-
CHTL ¢ caMoro HayaJja. l3 MHoXecTBa BO3HHKaBHIHX
BONPOCOB TOJILKO HEKOTOPhIE MOXHO OblJIO TNOAPOGHO
pa3paloraTh, APYTHX [IPHULIOCH JHIUL CJErka KOCHYThCH,
A HHbIE J4)e COBCeM OMNYCTHTb, CO3HaBasg, 4T0 BBIOOD
ofbcyxaaeMblx TeM OyaeT HEH30eKHO HOCUTh Gosiee HJH
MeHee NpPOH3BOJIbHBIN xapakrep. B rTex cayusasx, rag co-
BpeMEHHAas Hayka elle He JAOCTHIJIa OKOHYaTeJbHOTro
pe3yJbTaTa M NpeAnaraeT psj BO3MOXKHBIX H B OJNHHAKO-
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BOH CTENEHH BEPOSATHLIX peIleHHH, Heyero Obuio o Ay-
MaTh OOBEKTHBHO TPENCTAaBUTH BCE CYLIECTBYIOLIHE TO4Y-
Kd 3penusi. Hano Gbuio crmenatbh BblGOp B MOJB3Y Kako#-
au6o omHoH. [lemass mnogoOHbIH BbHIOOp, A TIIATEJNBHO
CTPEMHJICSE He MCXOIHUTH W3 JHUHLIX CBOMX INPHCTPACTHH,
HO u36paTbh TO pelleHHe, KOTOPO€ OTJIHUAIOCH Obl HaH-
GoJiblrell MPOCTOTOH M Jierde NoAxaBajsoch Obl MOMyJsAD-
HOMY H3JIOXKEHHIO.

91 He Teulych HMIO3MEH, YTO MHE yHaJ0Ch IOJHOCTHIO
IpeonoJieTh BCE 3TH Il HEKOTOPble JIPYrHe TPYLHOCTH.






YACTHh HNEPBAH

AJIEMEHTblI JIOTUKW. JEOYKTHBHLIMT METOJ

Ob YIIOTPEBNEHHH NEPEMEHHBIX

1. I[TocTosiHHbIe W MepeMeHHble

Kaxnas nayanas TEOPHUs eCTb CHCTeMa BbICKa3blBaHUH,
KOTOPbie MPH3HAIOTCA HUCTHHHBLIMH H KOTOpBIE MOTYT OLITH
Ha3BaHbl 3aKOHAMH HJIH YCTAHOBJEHHBI MH
TpenNOXeHHAMHU, UIH TIPOCTO MPeAJOXK eHH a-
M1, B MaremaTHke 3TH NpeNJIOXKEHHs] CJACAYIOT OLHO 3a
IPYTHM B OIpeIeNeHHOM IOpSiiKe COTJIaCHO HEKOTOPBbIM
IpHHUHUNAM, noJpo6HO paccmatpuBaeMmbiM B ri. VI; kak
NPABHUJIO, OHH CONPOBOXKIAKOTCH JOBOJAMH, HMEIOIIUMH
UeJbld YCTAaHOBHTb HMX HCTHHHOCTH, CoobpameHus mo-
ROOGHOrO poOIa OTHOCATCS K JOKa3aTedAbCTBaM,
a YCTAHOBJIEHHbie C HX NOMOHIIbI0 HpPEeNJIOXKEHHS Ha3bl-
BalOTCsi TeOpeMaMHu.

Cpeat TepMHMHOB M CHMBOJOB, BCTPEUAIOLIHXCA B
MaTeMaTHUECKUX TeopeMax M JOKa3aTelbCTBaX, Mbl pas-
JHYyaeM MepeMeHHb e H NOCTOSHHBIE.

B apudwmernke, HanpuMmep, Mbl BCTpeyaeM Takue II0-
CTOSIHHBIE, KaK «4UCA0», «HYALby («0»), «edunuyas («1»),
«cymma» («+») u MH. Ap.*. Kaxabli U3 3TUX TepMH-

* Tlon <«apudmernkoii» Mbl 6yIdeM 37ech IIOHHMaTh Ty 4YacTh
MaTeMATHKH, KoTopag 3aHHMAeTcA HCC/IeOBAHHEM OOGLIMX CBOHCTB
UHCRJ, OTHOMeHuH MexXIy YHcIaMH H HnedictBuH ¢ uHciamu, Bue.
CTO csoBa «aprMeTHKa» 4HacTo YNOTPEGIAIT TepMuH <«anreGpas,
OcoGeHHO B MaTeMaTHKe CpeiHell KON, MH OTIZanM Npejnjure-
HHE TepMuRy «apH(METHKa», TaK Kak B BHCIIEH MaTeMaTHKe Tep-
MHH <anreOpa» coxpaHseTcsi Ajs ropaszo GoJec CHEeNHAJBHOR Teo-
DAY asreGpaHueckux ypasHennH. (B mociedHne romsl  TEPMEH
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HOB HMEET TOYHO OflpeJeeHHOe 3HauyeHHe, OCTalLeecs
HEH3MEHHLIM B XO/Je pacCyxKIeHHI,

B kayecrse nepemMeHHbIX Mbl, Kak NpaBHJO, yOoTpes-
JisIeM OTAeJsIbHble OYKBBI, B apH(METHKe, HanpuMmep, Hc-
MoJAb3yeM CTpPOYHble OYKBBl JIATHHCKOTO aJjipaBHTa: «a»,
«b», «c», .., «x>» «y», «z». B NPOTHBONOJOMXKHOCTH MOC-
TOSIHHBIM, NEepeMeHHble caMH Mo cebe He 06JafaloT 3HA-
ueHyeM. Tak, Ha BOHpOC:

UMeer AU HYAb TAKOE-TO t TAKOe-TO C8oUcTa0?

Hanpumep
ABAACTCHA AU HYAL YEALIM YUCAOM?

MOXKHO OTBETUTL YTBEPAUTEJIEHO HJUI OTPUILATENLHO; OT-
BET MOXkeT GbiTb HCTHHHBIM HJIH JIOKHBIM, HO, BO BCSKOM
chaydae, o Oyner ocMblciieHHbIM. Ha Bonpoc ke, kacaw-
I(HACA X, HaNpHMep Ha BOIIPOC,

ABARCTCA AU X YEAbIM HUCAOM?

OTBET HE MOKET OblITh OCMBICJEHHBIM.
B HekoTOpniX yueGHHKax 3JEMCHTAPHOH MaTeMAaTHKH,
0co0eHHO He B caMblX [OCJCAHHX, MOnagaioTcd Gopmyau-
POBKH, CO3JarUiH¢ BICYaT/AeHHE, UTO NCPEeMEeHHbIM MOXK -
HO IIPUTIHCLIBATE CAMOCTOATEJbHOC 3HauycHue. Tak, Ha-
ApHMep, TFOBOPAT, YTO CHMBOJBLI  «X», «Y»,.. TaKXKC
0603HAYAIOT HEKOTOpble YHc/da W KOJMHYeCTBa, OAHAKO
He <«MOCTOAHHDblEe yHcaas (KOTopble 00603HAYaloTCsl [OC-
TOSSHHRIME Bpoze «U», «1»,...), HO TaK Ha3LIBAEMbie <Te-
pEMeHHble 4YHcesa» HJH, Jydlle CcKasaTh, <«IepeMEHHBIe
KONMuyecTBa». YTBepKAEHHA TNOAOOHOro poma NIpPoHCTE-
kaotT u3 Oosapuioro HefgopasyMeHusd. «llepemeHHoe uHC-
JO» X He MOrJo Obl HMEeTb HHKAKOro OIIPeAEJEeHHOro
CBONCTBA, HalpuMep, OHO HE MOIJIO Obl Obiib HH MOJIO-
JKUTEJIbHBIM, HH OTPHILATCJLHBIM, HH paBHBIM HYJIIO; HJH,

«anreGpa» npuobpest Gojee IIHPOKOe 3HAUEHHE, KOTOPOE, BAPOUEM,
NpoJoJKaeT OTIMYATbCsd OT 3HAaueHHMA <«apHdMeTdKu».)

Tepmun «umcsoy Oyzer Be3ge YHOTPEOJAAThCA MHOIO B SHAUE-
HHMH, KOTOpoe OOLIYHO NPHIAeTCs B MATEMaTHKe TepPMHHY <«IeHCTBH-
TEJbHOE YHCJIO», T. €, OXBATHIBAeT LeJble M APOGHHE, palHOHAMNL-
HHEe W HppallHOHAJbHblE, HOJCHKHUTENbHbIE W OTPHLATIBHLIC, HO He
MHUMBIE HJH KOMIIAEKCHBIE UHCJA
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BbIpaxasicb TOYHee, CBOHCTBA TAKOTO YHCJA MOIVIH Ol
H3MEHSTbCH OT CJIyYast K CJayyalo, T. €. YHCJIO MOmio Ou
6nTh HHOrZA MOJIOKHTENbHBIM, HHOTL2 OTPHUATENbHHIM,
HHOIZAa paBHBIM Hym0: Ho B mamem mupe Mbl BooGlie Re
H2XOJHM CYI(HOCTed HOXOGHOr0 poga; HMX CyIIecTBOBa-
Hii¢ IPOTHBOPEYHJIO Obl OCHOBHBIM 3aKOHAM MBIIINEHHS !.
fTonpasnesieHHe CHMBOJIOB Ha TOCTOSIHHblE H NepeMeHHbie
HC HMEeT [103TOMY HHKaKOro aHajora B BUJIE COOTBET-
CTRYIOLIIETO TOApPa3NeNeHusi uHces.

2, Boipaxenns, cogepxauiye nepeMeHHbie —
(OYHKIMH-BBICKA3bIBAHHA H YHKUHH-YKa3aTeJaH

BBuny Ttoro oGcrosrtesnbcTBa, uro camMH no ceGe Iie-
peseHHbIe He HMEIOT 3HAQUeHHs, TakHe BblIpakeHHd, Kak:

X eCTv yeace Hucao,

He SBJSAIOTCA BbICKA3BIBAHHSIMH, XOTs OHH TrpaMMaTHye-
CKH H HMeOT (OpMY BLICKA3bIBAaHHSI, OHH HE BbIPAXKAIOT
OnpeaeJIeHHOTO YTBEPXKAEHHS H HE MOryT Ob{Tb HH JIOKAa-
3aHbl, HH ONPOBEpPrHYThl. VI3 BhIpa)eHud:

X ecTv Yeaoe 4ucao

Mbl I10JlyyaeM BLICKA3blBaHHS JIHIIb [1OCJIE 3aMEHLI B HeM
3HaKa ¢x» MOCTOAHHbIM, OO0O3HAvalOMIMM OMpeleeHHoe
4MCJI0; Tak, HalpuMep, €CJAH «X» 3aMEHHTb CHMBOJIOM
«l», To B pesyJapTare NOJYYHTCS HCTHHHOE BBHICKA3bIBA-
Hie, TOrZa Kak IIpH 3aMeHe «X» CHMBOJOM «!/:» BO3-
HHKaeT Jo:kHoe BbICKasbiBaHHE. Bripaxkenne noao6HOTo
pena, coxepikalnee TepeMeHHble M MpeBpallaiolieecs B
BLICKA3hIBAHHA MpH 3aMEHE 3THX NEPEMEHHBIX NOCTOfH-
HBIMH,  HasbBaeTcsl G yHKIHeH - BBICKa3bBa
HH e M. Ho maTeMaTHKH, MeXAy NPOYHM, HE OUEHb JIO-
84T 3TO BhIpakeHHe, TAaK KaK OHH IMOJIB3YIOTC TepPMHHOM
“DYHKUHSA» B ApYroM cMblcae. Yauie B 3TOM  CMBbCJe
ynotpeGasercs CclOBO «ycaosues, Te xe (QYHKIHH-BEI-
CKa3blBaHHSI ¥ BBICKA3blBAHHS, KOTOPHIE COCTABJEHHI L€-
JIHKOM H3 MaTeMaTHYeCKHX 3HAaKOB (a He H3 CJOB [0~
BCeNHeBHON peuH), Kak-To:

x+y=57
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00bi4HO OTHOCATCS MaTeMaTHKaMH K QopMyJaMm.
Bmecro c10B «QyHKLHA-BRICKA3BIBAHHE» MBI HHOTAA OY-
A€M TOBODHTb IIPOCTO «BbICKA3bIBAHHE», HO TOJHKO B
rex ciydasix, Korga He Oyher ONAacHOCTH KaKHX-Julo
HeqopasyMeHHii.

Ponp nepeMeHHBIX B (DYHKIHH-BLICKA3LIBAHHH HHOIAa
CIIPABEVIHBO CPABHHBAIOT C POJIbIO MPo6esioB, OCTaB/se-
MBIX B ONPOCHOM OJIaHKe; TOYHO TaK e KAaK ONPOCHBI
OnaHk TpHoGpeTaeT OnpeieseHHOe CONepIKaHHE TOJNLKO
nocje 3anojHeHHsi MpobenoB, (YHKUHS-BHICKA3bIBAHUE
HpeBpanlaercd B BbiCKa3biBaHUE TOJBKO [OCJAE TOro, Kak
nepeMeHHble 3aMeHEHb! B HeH IOCTOSAHHbIMH. Pesysnbrar
3aMeHbl B (DYHKUHU-BbICKA3bIBAHKH [epeMeHHbIX MOCTOSH-
HbLIMH (NpHYeM OJHHMH H TEMH XK€ IOCTOSHHBIMH 3aMe-
WAI0TCA OJHH H Te e [epeMeHHble) MOXKeT IIPHBECTH K
HCTHHHOMY BbICKa3blBAHHIO; B TaKOM CJydae O 3Haue-
HHAX 9THX IIOCTOAHHBIX TOBOPAT, YTO OHH YJ OBJI €-
rBOPsAT MaHHOH QyHKIHH-BbiCKa3biBaHHO. Hanpumep,
uacaa 1, 2 v 2'/; ynoBJeTBOPSIOT (hYHKIMH-BBICKa3bt-

BAHHIO
x <3,

a ypesa 3, 4 H 4!/y efi He YAOBJETBOPSIOT.

[ToMumo ¢yHkUUA-BbICKA3bIBAHUN HMeEIOTCH emle He-
KOTODbi¢ JIpyrHe BbipayKeHHsi, COAEDPKallHe MepeMeHHLIE
H 3acJHyXHBaWIHe Hailerc BHAMaHHfA, & WHMEHHO: TakK
Ha3biBaeMple QYHKUHH-YKa3aTeJHd HIH OMHCa-
TeJdbHB ¢ P YHKUHU. ITO BbpaxeHHs, KOTOpbie NPH
3aMeHe [epEeMEHHbIX [OCTOSHHBIMH IIPeBpallalTcs B
obosHaueHHs  («oNHCAHHs») MNpeAMeToB. Hanpumep,

BbIpaXXeHHC
2x 41

ecib (PYHKuHsi-yKasareldp, IIOTOMY HYTO Mbl HOJyYaewm
0603HAYCHNE OMPENeJeHHOro 4Hcaa (HanpHMmep, 4Hcja 5)
1Ipyd 3dMeHe B 3TOM BBHIPAXKCHHH IMEePeMEeHHOH «x» JI06010
YHCJICHHOH MOCTOSIHHOH, T. €. NOCTOSHHOH, O3Hauamwlieh
ygcsao (Hampumep, «2»).

Cpeau  ¢yHKuHH-yKaszare/eH, BCTpeUalLiXcss B
apudMeTnKe, Mbl HaXONHM, B YACTHOCTH, BCC TaK Ha3bl-
paeMble aJreOpaHuyecKde BbLIPAXKEHHSI, COCTABJICHHBIE H2
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HepeMeHHbIX, YMCACHHBIX MOCTOSHHLIX M CHMBOJIOB 4eTbl-
pex OCHOBHbIX apH()MeTHUecKHX JAefcTBHH, HanpuMep
TaKHe:
X 41 —
X —y, i 2 Vixty—z)

C zapyro#i CTopoHHl, adreGpadueck:ic ypaBHEHHS, T. €.
(hopMYyNIBI, COCTOSIHE H3 ABYX anreOpanuyecKux Bbipaxke-
HUH, COEIHHEHHbIX CHMBOJIOM «==», SIBJAIOTCS (YHKIHSA-
MH-BbICKa3biBaHusMU. IlOCKONBKY peub ujer o0 ypas-
HEHHSAX, B MaTeMaTHKE cTaJja OGIIeNpHHATOH ClHenHals-
Hasg TEPMHHOJIOTHA; TaK, INepeMeHHble, BCTpeuaroLlHecs
B YpAaBHEHHWH, HMEHYIOTCH HEH3BECTHHIMH, a uHCIAa, Y-
BJAETBOPAIOLINE YPABHEHHIO, HA3bIBAIOTCH KOPHAMH Yypap-
HEHHS.

Hanpumep, B ypaBHeHuH:

X? -6 = dx
nepeMeHHas «x» -— HEH3BECTHas, a uHciaa 2 ¥ 5— KODHH
YpaBHEHHS.

OTHOCHTENIBHO NEpPeMEHHBIX «X», «Y»,.., ynorpebiise-
MblX B apH(MeTHKe, TOBOPAT, YTC OHH CJAYXKAT .2
000O3HAayYyeHHd YHCEJ, Wi YTo YHCJIa CyTh 3HA-
MeHHHA ITHX NEepPEeMEHHBbIX. ITHM XOTAT CKasaTh Npu-
OJIM3UTENBHO CleRyolee: (GYHKUHS-BBICKA3hIBaAHHE, CO-
Aepxauiasg 3HaKH «X», <«Y»,.., CTAHOBHTCH BbICKa3blBA-
HiIeM, €CJIH 3TH CHMBOJBI 3aMeHHTh TAKHMI ITOCTOSIHHDI-
MH, KoTophlie O0603HAualT uyHCaAa (a2 He BhIpaXKEHUAMH,
USHAYawIUMu AeHCTBHA HAaJ YHCJAaMH, OTHOUIEHHS MEXIY
YHCaMH, H, TeM Gojee, He NpeAMeTaMu, HAaXOAAUIHMHCHA
BHe obsiactH apH(MeTHKH, BPOJe reoMeTpuueckux ¢uryp,
AHUBOTHHIX, pacteHH#H H 1. 1.)2, [logoOHBIM 3Ke 00paszom
HepeMeHHLIe, BCTPEYAIOMIMECS B TeOMETPUH, CJyXKaT AJs
0003HaYeHHs] TOueK H reoMeTpHueckux ¢uryp. O (yEK-
UusX-yKasaTedsissX, BCTPEUAOIIHXCA B apH(MerHKe, MOXKHO
l'aKzKe ckasarh, 4TO OHH CJAy¥XKaT AJdA o0O3HAYEHHS] UH-
cen. MHorza roBopAT HPOCTO, UTO CHMBOJLI €X», &Y»,...
caMi 10 ceCe, paBHO Kak M (YHKIHH-YKa3artead, IHO-
CTPOGHHbIEe M3 HUX, O3HAUAIOT YHCJAA MJH SBJSIOTCS 060-

SHAYEHHAMM YHCEeN, HO 3TO TOJBKO COKpALIGHHAH TEPMH-
HOJOrHs 3,
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3. O6pa3oBaHHe BBICKA3bIBAHHH NPH MOMOLLH
nepeMeHHbIX — YHHBEPCaJAbHbIE H 3IKINCTEHHHAJbHbIE
BBICKa3biBAHHA

[TloMHMO 3aMeHBl MepeMEHHBIX [OCTOSIHHBIMH, €CTh
eile Jpyro# cnocob, IpH MOMOIEH KOTOPOTrO H3 (DYHKIH-
BbICKa3biBAHUH MOTryT ObITb MOJY4eHbl BBICKA3bIBAHUA
Paccmotpum dopmyay:

x+y=y+x.

IT10 (pyHKUHS-BbICKA3blBaHHe, COAepkKallasi JBe IepemeH-
HBIX, X H Y, KOTOPOH YyAOBJIETBOpsAET NPOH3BOJIBHASA Napa
UHCEJ; KAKMMH 6bl YHCJEHHBIMH TOCTOSTHHBIMH HH 3aMe-
HHTh «X» H «Yy», NoJyueHHas ¢opmysaa Bcerna Oyner
HCTHHHOH. Mbl BbIpa)kaeM 3TO KpPaTKO CJAERYIOUIHMM 00-
pasoM:

014 8cex wucea X HY, X+ y=y- x

[TosryueHHOE BbipaykeHue €CTb y»Ke NOAJHHHOE BbICKA-
3bIBAHHE H, CBEepPRX TOr0, HCTHHHOE BbICKA3LIBAHHE; Mbi
V3HaeM B HeM OJHH H3 OCHOBHBIX SAKOHOB apH(PMETHKH,
TaK HA3bIBaeMblii KOMMYTATHBHbIH 3aKOH cJoxeHus. llo-
A00HBIM ke o6pasom GHOpMYJHPYIOTCS BajKHeHlIMe Mare-
MaTHYECKHE TEeopeMbl, a HMEHHO — BCE€ TAK Ha3biBaeMble
VHUBE€pCcaJbHB e BBHICKAa3bBaHHS, HJIH BH-
CKa3blBaHHfl YHHBepPCadbHOIO XapakxrTe-
P a, YyTBEpXKAAIoLHe, YTO NMPOH3BOJbHLIE IIPEAMETHI ONpe-
JieJleHHON Karteropuu (Hampumep, B obJacti apHmerH-
KH — [POH3BOJIbHBIE uHc/ia) 06JajaloT TaKHM-TO MU Ta-
KHM-TO cBoiictBoM. CleaAyeT OTMeTHTb, 4TO NpH GopMy-
JHPOBKe VHHBEpCAJLHBIX BBICKa3blBaHHH cloBa: «04f
acex npedmeros (HUAM quces) X, y..» 4aCTO ONYCKAKTCH
H JENIb TNOLPA3yMeBaloTCs; TaK, HalIpHMep, KOMMYTa-
THBHBIH 3aKOH CJAOXEHHA Mo3KeT ObiTh AaH MPOCTO B CHAE-
aviomeft dopme:

x-+y=y-x.
Jror cnocob cras yxKe OOLLENPHHATNM, H Mhbl BOOGie

OyneM ero NpHAEPHKHUBATHLCH B HAlHX AadbHeHAIIHX pac-
CMOTpPEHHSX.
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PaccmoTpuM Temeph DyHKIHIO-BbICKa3biBaHHE:

x>y 1.

Jrol Qopmyde He MOXKET YAOBJETBOPATL Jjio0as napa
yucesa. Ecdn, HanpHMep, BMecTO «X» NOACTaBHTh «3», a
BMECTO «Y» — «4», MOJNYUYHTCS JIOKHOE BBICKA3bIBaHIe

3>4-1-1.
CaeloBaTeabHo, eciH CKa3aTh:
Ors 8CeX Hucen X HY, ey 41,

HUJYYHTCH BBICKA3blBaHHE, HECOMHEHHO HMEIOLLee CMbIC/,
XOTS H s1BHO JIoxHoe. C Ipyrod CTOPOHEI, HMEIOTCH TaKHe
1apel YHCEN, KOTOpPhIE YAOBJIETBOPSIIOT paccMaTpHBAEMOH
HamMu (YHKOHH-BbICKasbiBaHHIO. Ecau, HanpuMmep «x» H
%y» 3aMEHHTb COOTBETCTBEHHO YHCJaMH «4» H «2», TO B
pe3yabTare MOJYUMTC HCTHHHas (opmydaa:

4>241.
OTO 0OBCTOATENHCTBO KPATKO BBIPAKAETCS CJIeAYVIOnIen
b pasoii:
dasl HeKomopslx wuces X Uy, x>y + 1

uan B GoJiee ynoTpebuTesBHOH (opme:
cyigecmeyiom wucaa X uy maxue, wmo x -y~ 1

Tosieko 4TO [HpHUBeJeHHBIE BLIPAXKEHHH  SABJAIOTCH
YMCTHHHLIME BBICKa3biBaHHAMH. OHU MOTYT CJYKHTH HpPH-
MepaMH 3IK3HCTEeH{UHWAJbHbBIX BB CKAagblBa-
HHH, wid BHLICKA3blBaHHH 3K3HCTEeHILHAaJ5
HOIro XapakKTepa, YCTaHABJHBAKLIHX CYHIeCTBOBA-
HHE DIpejMeTOB (HAllpHMep, YHCEJ) ¢ TeMH HJ/H HHbIMH
CBOHCTBaAMH.

Ilpn momou(H BbIEONHCAHHEIX CIHOCOBOB MbI MOMKEM
HOJIyqaTh MpensioxKeHHss M3 JHOOOHR (PYHKIHH-BLICKa3biBa-
HHA; OLHAKO pelieHHe BONPOCA O TOM, MOJYUHTCH Jid NPil
ITOM HCTHHHOE HJIK JIOXKHOE BbICKasbiBaHHeE, 3aBHCHT yXKe
OT coaepxkaHHsi (pyHKIHH-BbICKasbiBaHus. B Buge eige
OMHOH MMOCTPAIHH  INPHBEEM CHeAyIoluil npaMep:-
Gopmyae

Xx=x-+1
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HE YHOBJIETBOPSACT HU OLHO YHCHO; TO3TOMY, HE34BHCHMMO
OT Toro, OyAyT JH ef NpefnocjaHbl caoBa: «041 6cex Y-
cen X» UIH «CYL4ECTBYET HEeKOTOPOe HucCA0 X TaKOeg, Yyros,
NOJYyJaIONIeecss U3 HEe BLICKA3hiBaHHE OYAET JOMKHLIM.

B NPOTUBOIIOJNOKHOCTE BLICKA3bIBAHUAM YHHBEDPCARDL-
HOTO HJH 3K3HCTEHLUANABHOTO XapaKTepa, BbICKa3biBaHHA,
He cOolepxaniie HHKaxKHX HNepeMeHHbiX, Hanpumep:

3+2=2-3,

MOKHO Has3BaTh €eAHHHUYHBIMH BBICKAa3bBIBaHMUI-
M H. Takas kaaccudHKALHA OTHIOAbL HE fABJSETCH HCUep-
neiBaiomieff, u6o CymecTBYeT MHOIO BBLICKAa3bIBAHHH, KO-
TOpble He MOryT OBITh 3aYHCJAEHB HH B OOHY H3 TpEX
\IIOMAHYTBIX KaTeropHi.

OnpnM H3 NPHMEPOR CJAYKHT CJAEAVIOIlee YTBEpPK-
JleHHe:

048 8Cex 4lcer x i Y cywecrsyer 44cAG  z TUKOe, 4TOH
X==y+z'

BricKkasblBaHHs 3TOro THIla HHOIAA HAa3biBAKTCAd YCJd 0B

HO-3K3HCTEeHNHAaJbHB MH BLHCKA3bIBAHHSA

\IH B NPOTHBOMOJOXHOCTh PAaCCMOTPEHHBIM BLINIE 3K3H-
CTEHIHANLHLIM BbICKA3bIBAHHAM, KOTOpPblE MOXKHO TaKK¢
Ha3BaTh A6COJITHO-3K3HCTEeHILHAJAbHBMHN
BRICKAa3biBaHUS MU, OHH YCTAHABJHBAIOT CYILECTBO-
Baupe uymnces, o0MafalomiuX OnpeAesieHHbIM CBOHCTBOM MpH
VCJIOBHH, 4YTO CYHIECTBYIOT OIpefeAeHHbie APYTHe UncHa.

4. YHHBepca/bHbieé H IK3IHUCTEHIUAJIbHbIE KBAHTOPH;
CB0GOAHbIE H CBSA3AHHBIE NepeMeHHbie

Boipaxenus Bpone:
O0an secex x, y,...
CYWECT8YIOT X, I,... TAKUE, 4TO

HA3BIBAIOTCSl KBAHTO P a M H; HepBbii UMEHyercd Yy HH-
pepcanbHBEM, a BTOPOH-—2K3HCTEOHLUHAJNb-
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HbIM KBaHTODPOM. KpaHTOpn H3BECTHBH Takke MO
Ha3BaHHEM OMEpPATOPOB; OJHAKO HMEIOTCH BLIPAXKEHHS,
TaKXKe OTHOCHMBIE K OlepaTopaM, HO HE€ SBJIOLIIHECH
KBaHTOpaMH. B npenuiectByiomem paspese Mbi CTpeMH-
JiChb PA3BIACHHTb CMbiCA OGOHX BHAOB KBaHTOPOB. UToOb!
JIONYEPKHYTh HX 3HAYEHHE, MOXKHO YKasaTb, YTO TOJBKO
6naronapsi SIBHOMY HJIH HESIBHOMY INPHMEHCHHIO Olepa-
TOPOB BbIpAXKEHHE, coAepyKaliee IMepeMeHHble, MOXET
0o0paTHTBLCSt B BbICKA3bIBAHHE, T. €. BO BIIOJHE ONpPEHEJeH-
Hoe yTBepxkJAeHHe. Bes momomu onepatopos Gblio  Git
HCKJIIOUEHO yrorpebieHne nepeMeHHHIX B (OpPMynHpOBKe
MATEMATHYECKHX TeopeM °,

B noBcenHeBHOH peun He OpuHATO (XOTS H BHOJHE
BO3MOXHO) NOJNL30BAaThCAd NEPEMEHHBIMH, a TO STOH IpH-
qgHe He YHOTpeOssioTesl Takie N KBaRTOphl. Bcee xe, B
obuieM oOHXOHE BETPEYAIOTCH HEKOTOpBE CA0OBa, HMeo-
Hipe BecbMa OMH3KYI0 CBR3b C KBAHTOpPaMu, a HMEHHO
TaKHE CJIOBA, KaK: «KawOoblli», «BCEY, «U3BECTHbI»,
“HEKOTOpbili». 3Ta CBsI3b CTAHOBATCH SICHOW, €C/AH MM
3aveuaem, YTO TakHe BbIPAXKEHHS, KaK-

Bce a10du cmeptrul
WJIH
Hexoropoie a100u myopoL,
HMCIOT NpHOJH3HTENBHO TOT K€ CMBICHA, KaK 0 CIeAylo-

WHe TpeAJOXenusi, cHOopMYJIUPOBAHHBIE TIpH TIOMONIR
KBaHTOPOB:

dan scex X, eCAU X eCT1b HeAOBEK, TO X — CMEePTEeHN
n

cligecrsyer X TAKOU, YTO X A6AA€TCS  4eA08EKOM U
MYOpBLM.
Panu xpatkoctd KBAaHTOpbl HHOIZIA 3aMEHSIHOTCH CHM-

BOJHYECKHMH BbIpaxKeHHAMH. Tax, HATPHMEDP, Mbl MOXEM
YCAOBUTLCA BMECTO CJIOB:

018 ecex npu 8caKUX npeoMerax (WMH qHCAAX) X, Y, -

chtgecreyror npedmeror (wan 4UCAQ) X, Y.. Takue, 41O
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n4cath COOTBETCTBEHHO CJEAYIOIHE CHMBOJUYECKHE Bbi-
paXKeHUsI:

A u E

R 7 AN XY e
(yci0oBUBLINCH (PYHKUHH-BLICKA3bIBAKHSA, CJEAylOlHe 3a
KBAHTODaMH, CTaBHTb B CKOOKax). CorjacHo NPHHSATOMY
3€Ch YCJIOBHIO, TO BLICKa3biBaHHe, KOTOpOe ObLIO IPHBE-
LeHO B KOHHe HpPeIIeCTBYIOIIEro pasfelia, Kak o0paseil
YCJI0BHO-3K3ACTEHIHAABHOTO BLICKA3BIBAHHS, IPHOOpeTaeT,
HanpuMep, ClIeAyOILHH BHA:

(D A (E(x=y+ 2)).

Xy z

®yHKOHA-BLICKA3blBAHHE, B KOTOPOH BCTPEYAIOTCs Iie-
peMEHHbIE «x», &y», «z».., aBTOMATHYECKH IIpeBpa-
Hl2eTcsl B BbiCKa3blBaHHe, KAK TOJNbKO K HeH HpeXNnochLia-
I0TCS1 OJHH HJIH HECKOJLKO OIepaTopoB, COLEpKaUlHX BCe
3TH nepemMesHboie. Ecjan e Hekorophie H3 NepeMeHHbI
He BCTpewalTCd B omneparopax, TO paccMarpHBaeMoe
BbIpaxKeHHe ocraercs QyHKLHeHA-BeICKa3biBaHHEM, He Tpe-
Bpaiadch B BbicKasbiBaHHe. Hanpumep, ¢opmyna:

X==y 4z
NpeBpalliaeTcss B BbICKa3biBaHIe, ec/aH el NpeaiiecTByer
OJIHQ. H3 BbIpAXKeHHH:

das ecex uucea x, Yy w z;
CYWECTBYIOT HUCAQ X, i H z Takue, 4TO;
das ecex wucea x U Y CYWECTsyer HEKOTopoe HUCAO z.
TQKOE, HTO;
v 1. 1. Ho, eciii MBI TPOCTO HpenmoLLieM KBaHTOP:

cyuwecreyer Henoropoe z rakoe, uto, uau E,
F4

Mbl cUle HE HOJAYYHM BLICKa3biBaHHA, IOJAYYEHHOEC Bbipa-
JKeHHe, a HMEeHHO:

(1 E(x=v - 2J,
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HeCOMHEHHO, ABJIAETC (yHKIHeH-BbiCKa3biBaHHEM, HOG
OHO HEMEJJIEHHO CTaHOBHTbCS BBICKA3bIBAHHEM, €CJH Mbi
BMECTO «X» M «Y» MOACTaBHM HEKOTOpble [OCTOSHHbIE,
4 «z» OCTABHM 0e3 H3MEHEeHMs; UJH K€ ecC/JH Mbl Mpei-
iclujieM APYrod HNOAXOLALIHH KBAHTOp, HANpHMep:
0a3 8cex wucer X u Yy, uau A
Ty

H3 sroro BuAHO, 4YTO cpeiHd NepeMEHHbIX, MOLYLLIM
BCIPETHThC B (YHKLHH-BLICKA3blBAaHHH, MOXKHO pasJH-
yacTb ABa BuAa. HaJsimuue mepeMeHHbIX [€pBOTo BHAA -
OHH Ha3blBAIOTCA CBOOGOAHBIMYH MJIH HECBS3aH-
HbiMH TIepeMEeHHDb MH— ABJSCTCS  pellalouiun
(haxTOpOM, OHpENEeAIONHM, YTO PaccMaTpUBaeMoe BbIpa-
AEHHe €CTb (DYHKIHS-BbICKA3bIBAaHUE, 4 He BbICKA3bIBaHHUE;
4TOObl IIPEBPATHTh (PYHKIHIO-BBICKA3bIBAHME B BbICKa3bi-
BaHHe, HEOOXOAHMO 3aMEHHTH 3TH INEePEMEeHHbie MOCTOsiH-
HLIMH HJH K€ TIOCTaBHTb BrepeAd (YHKIUK-BbICKA3LIBA-
HHs OllepaTophbl, cojepikaliHe 3TH CcBOOGOLHbIC MepeMeH-
Hoie, OcTaJsibHble Ke, TaKk Ha3. CBSI3aHHEBI € MM K 13-
AKymHecss nNepeMeHHBle JO/KHL IIPH HOXOGHOM
1peo6pa3oBaHHHM ocTaBarbcl 0Ge3 H3MeHeHus. B Boille-
npuBedeHHoOH (yHKUHU-BoIcKasbiBaHud (II), Hampumep,
«X» H &Y» ABJAAIOTCA CBOOOMHLIMH MEPEMEHHbIMH, @ CHM-
BOJI «z» BCTpeyaercss [BaXKAbl B KauecTBe CBS3aHHOH ilc-
PEMEHHOH; C IOpyrod cropoHbl, BuipaxeHue (I) sBasercs
BLICKA3bIBAHUEM § COJIEPIKHT TONBKO CBsI3aHHblE Hepe-
MeHHbBIE.

* CpofomHa uiu CBsi3aHa /(aHHas I[e€pPeMeHHasl.
BCrpeqaromasicd B (PYHKUHMH-BBICKA3bIBAHHH, MOJHOCTBIG
onpenensiercsl HaJHYHEM H PACIOJIO:KEHHEM O0lepaTopos.
Jlyulmne Bcero mokasaTb 3TO Ha KOHKPETHOM HpHMepe.

PaccMorpum  crenyomyr () yHKIHIO-BBICKa3blBaHUE:
(11)  Ous awbozo wucra x, ecau x =0 uau y + 0.

cyujecTsyer 4UCAO z TAKOe, 4TO X—1Y. z.
DyHxkuus HauHHaeTcs ¢ yHUBEPCANLHOTO KBAHTODA,
COAepxamiero MNEepeMeHHYI0 «X», W MOITOMY IOCJeLHsIs -
BCTpeuaoulasicd TPHKAbI B 3TOH (YHKUHH, BCe TPH pasa
BhICTynaer kKak cBf3aHHAR [epeMeHHasi; B NepBbI pasz
OHa cocrapjsieT yaCTh KBAHTOpA, B OCTAJbHLIX ¥Ke ABYX
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MeeTaXx  OHa, Kak Mot OyneM TOBOpHTb, CBH3aHa
KBaHTOpOoM. ITogoGHbIM ke 06pa3oM OGCTOHT JEeNo H
it OTHOLIEHHH TIepEeMEHHOH «z»; HOO, XOTH HavaJbHbIA
xaHTOp B (III) He comepxHT 3TOl mMepemeHHOM, Mbl, TEM
He MEeHee, MOXKEeM pacClNO3HATh OnpeleNieHHYI0 (¢YHKIHIO-
BbICKa3biBaHne, obpasylomyio yacts (III), koropas Hauu-
HA€TCA € 3SK3HCTEHLHAJbHOrO KBaHTOpA, COMEpXKaliero
TIEPEMEHHYIO «z»; 3TO -— QYHKIHS:
(IV) cyuecTsyer 4uUcCAo z TAKOe, 4TO X - lz.
)6a MecTa, B KOTOPHIX NepeMeHHast «z» BCTpedaercs B
(IIl), Bxomar B wacruunyw ¢yrxkugo (IV), Tonbko uro
ycraHoBJieHHY0. TlosroMy Mbl 1 roBopuM, uto GykBa «z»
scerpeuaercst Besge B (III) kak cmasawHas; Ha nepBoM
MEeCTe OHA NpeAcTaBiseT cO00H uyacTb 3K3HCTEHIHAJBHOTO
KBAHTOpa, a Ha BTOPOM OHA CBfi3aHa 3THM KBAHTOPOM.
YTo Kacaercsi NMepeMEHHOH <«Y», BCTpevaloIeHcs Takxke
3 (II), To mpt BugumMm, uto B (II1} Her kBaHTOpa, conep-
Aaillero 3Ty IIePEMEHHYI0, H NO3TOMY OHa BCTPEYAeTCR
s (III} mBaxabl B KavecTBe cBOGONHOH NepeMeHHOIL.
To oOCTOSITEARCTBO, UTO KBAHTOPHI CBA3LIBAIOT Tiepe-
VeHHbIE, T. e. MpeBpamialotT cBOGOMAHble NepeMEHHble B
CBI3AHHble B CJAEAYIOIIMX 332 HUMH (YHKUHSX-BbICKA3bl-
BAHHAX, COCTaBJsleT BecbMa CYLIECTBEHHOe CBOHCTBO
KBAHTOPOB. M3BECTHH M HEKOTOpble JAPYrHe BbIpaKEHHA
¢ AHAJOrHYHBIM CBOHCTBOM; C HEKOTOPBIMH M3 HHX MH
fl03HaKoMHMcA nosxe (B naparpadax 20 m 22); a Heko-
ropoie, Kak, HanpuMep, 3HaK HHTerpaJjia, HrpalT BaxHYI
poJb B BbiCIIEH MaTeMaTHKe, TepMHH «omepaTtop» €CTh
70Kl TepMHH, ynorpebasembiii AAs O0GO3HAuEHMsT BCEX
RBIPAKEHHH, MMEOUHX 3TO CBOHCTRO. ¥

5. 3HayeHHe NEPEMEHHbIX B MaTeMaTHke

Kak mbl Bumenu B naparpage 3, nepeMeHHbIE HTPAOT
OCHOBHYK) poJib B (POPMYJHPOBKE MaTEMaTHYECKHX TEO-
peM. M3 ckasaHHOro, OXHAKO, He CJELyeT, 4To B MNpHH-
uune Obino Obl HEBO3MOXKHO cHOpMYNHPOBATH HOCAENHHE
Se3 ynorpebnenns nepeMeHHuix. Ho Ha npakruke Bpsif ia
vrajocs 6l 06XomHThest Ge3 HHX, HO0 Maxe OTHOCHTEAR-
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Ho IIPOCTble BbICKA3bIBAHHsT TPHOOpesH Obl CIOKHVIO M
HesicHyl0 ¢opMy. B Bume wmimocTpauum paccMOTpHM
CIEAYVIOUIYIO apUPMETHUECKYIO TEOpeMy:

0aq scex qucea xny, x* — ¥ =(x—y) . (x*+xy--v?)

Ecan He ynorpebasth HepeMEHHBIX, TO 3Ta TeopeMa
Boiryisifiela 6bi caenywomuM olpasom:

pPA3HOCTL TpeTbux cTenerell A1006lx 08Yx uwucen pasHa
npou3sedenuio pas3HOCTU 3TUX HUCEA HA CYMMY Tpex
YAEHOB, NEpsblll u3 KOTOpLlX €eCTb Ksadpar nepeozo
YucA@, 8TOPOL — npoussedeHue obOuUX HUCear, a TPeTull —
Ksadpar 81op0eo HuUCAG.

Eme Gosee cyumiecTBeHHO€ 3HaueHHE C TOYKH 3PEHHA
SKOHOMHH MBICJIH NPHOGPETAIOT HepeMeHHbie B NpHMeHe-
HHUH K MaTeMaTHYeCKHM jokasareabcrBaM b. Uuratenn
Jerko ybeauTcsi B 3TOM, €CJH monpofyeT HCKIIOYHTH Ile-
DeMEeHHble M3 KaKuX-HUOYIb JOKa3aTeJbCTB, KOTOpble OH
BCTPETHT B AaJbHEHLIHX HAHIHX PacCMOTpeHHAX. A Haxo
3aMeTHTh, UTO 3TH J0Ka3aTeJbCTBA TOpasfio Npolne O6blY-
HBIX paccyKIeHHH, KOTopbie MOXKHO HaHTH B Pa3jHMYHBIX
00/1acTSX BbICIIE#l MATEMATHKH; HONBLITKH IIPOBECTH HX
€3 NOMOILIK NepeMeHHbIX BCTpPEeTUAH Obl BecbMa 3HauH-
TelbHble TpyAHOCTH. Hano mo0GaBHTh, YTOG HMEHHO BBe/E-
HHIO HepeMeHHBbIX Mbl 00fi3aHbl PA3BHTHEM CTOJIb IJIOAO-
TBOPHOTO METOHA pelieHHs] MaTeMaTHYeCKHX 3aiady, Kak
MeTon ypaBHeHusi. Des mpeyBennueHHNs MOXHO CKasaTb,
94T0 H300peTeHHe MepPeMeHHBIX COCTaBJSeT [TOBOPOTHbLIH
TVHKT B HCTOPHH MAaTE€MATHKH: MpPH MOMOIIH 3THX CHMBO-
JIOB YeJOBEK OBJAAEJ] OpYAHEM, KOTOpOcC MOATOTOBHJIO
OYTh JAJIf CTPEMHTENBHOTO PasBHTHA  MarTeMaTHUeCKHX
HAavVK H JIs1 VKpPenJieHusi HX JOTHYECKHX OCHOB *.

¢ Iepemennpie ynorpeGJsiiucs Y#KC B  APEBHOCTH IPEUYECKHMH
MareMATHKaMHM H JIOFHKaMH, XOTSl TOJLKO NpH 0coObIX 0GCTOATESMb-
CIBaX W B pegkmx cayyasx. B mauame XVII crosneTus, TJaBHHEM
20PasoM Top BAHAHMEM TPyIoB (ppaHIY3CKOro MaTeMaTuka BHera
{F, Vieta), 1540—1603, Hayaau CHCTEMATHUeCKH MNOJb30BATHCHA Ie-
PEMEHHEIME B MoOCJIe0BaTENBHO YHNOTPECAATs UX B MATEMATHYECKHX
Paceyxaennax. Oamako Toabko B Kouue XIX cromerms, Gaarofaps
BBCICHHIO MOWsiTHSI KRanTOpa, GMJAA BIOJAHE YACHEHA POML TIEPEMCH-
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YOPAXKHEHHSA

I. Kakue u3 cieAyOUHX BhIpaXKeHHH sABASIOTCA QyHE-
NHSAMH-BbICKA3bIBAHHSAMH H KakKHe (DYHKIMAMH-yKasa-
TeJISTMHA:

(a) x deaumcs wa 3;
(b) cymma -uucer xu?2;
() y--2°

(d) y*=2z2

(e) x+2<y-+3

(f) (x+3)—(v-+5)
(g) mams x u z

(h) x ecms mams z?

2. IKaitte npumepn! (PYHKIHH-BbICKa3blBAHHH U (YHK-
nui-ykasarejedd u3 o0JACTH reOMeTpPHH.

3. ®yHKUHH-BLICKA3BIBAHAA, BCTpeyariuecs B apH@-
MeTHKe M CcofepxKalllHe JHIIb ONHY IepEeMeHHYI (KOTO-
pas, OJHAKO, MOXET Nomajarbcsi B HECKOJBKHX pasJny-
HBIX MecTax JaHHOH GVHKUHH-BLICKA3BIBAHHA), MOTYT
OblTh paspesieHbl Ha TPpH Kareropu#: I — YHKHHH, KO-
TOPBIM yAoBJaeTBOpsier BeAkoe uncedso; Il — dyrknmm, xo-
TOPHIM He YyHOBJNETBOPAET HH ofaHo uucio; I — dyHx-
1IHH, KOTODLIM HEKOTOphble UHC/Ja YAOBJCTBOPSIOT, a APY-
rie He YJOBJIETBOPSIOT.

K xakuM H3 3THX KaTeropuii mpHHAmJeRaT CJAeAyio-
e (PyHKIHH-BBICKA3bIRAHHSN:

(a) x-+2=5-+x,
(b) x®>=49,
(¢) (y-+2) (v 2)7y,

HbIX B HAYYHOM fA3HKe H 0CobeHHO B (OPMYJHPOBAHHM MATeMaTHYE-
CKHX TeopeM. JTO B HeMaJoil CcTeeHH GHJIO 3aCJayrofi BEIAAONIEFOCH
aMepHKaHCKOro Joruka M ¢unocoda ITupca (Ch. S. Peirce),
1839—1914.

[«[ToBOpOTHHIM ~ RYHKTOM B MareMaTHKe OHJja /AeKapToba
nepeMennas geauduna» (P. D Hreane, JAHajeKTHKA PHPOAH,
Tocnoantu3aar, 1946 r, crp. 208.— [MTpun. ped.]
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(d) y-+242>36,
() 2=0 nm 2<<0 wau 20,
) z-4 24>z- 367

1. Ja#ite npuMeps yHHBepCayibHBIX, abCOMIOTHO-
9K3HCTEHLUHAJBHBIX H YCJOBHO- K3HCTEHIHMAJbHHIX TeOopem
H3 obnacTi apH(METHKH U TF€OMETpPHH.

5. Ecnu Buepenu (yHKIHH-BbICKa3blBaHHsA

x>y

NMuCTaBUTb KBAHTOPHI, COOepIKAlIHe lIepeMeHHbIe, TO MOW.-
HO TIOJAVYHTH H3 Hee pPa3HyHbIe IIPeHAJONKEHH, HANIpDHMED

oast 8cex qucea x U Y, x>Y;
0.19 BCAKO2O HUCAG X CYWECTEYET HUCAO Y TaKoe, HTO
x>y
CYWEecTayer 4ucA0 i TOKOe, 4To OAsl 6CeX 4lcen X
x>y,
Cohopmynupyiite ux (ux Bcero 6) u OnpeneJHTe, Kakue
H3 HHX HCTHHHEL

6. IIpopenafite To e, YTO H B YIOpaxHEHAH 5, CO
ClenviomuMH (QYHKIHSMH-BbICKA3bIBAHUIMH:

X A yi>1

X eCcTh OTey Yy

H

{YYHTBIBAs, YTO MEPEMEHHbIE <«X» H «y» B MOC/JEIHEH
{PYHKUMH OTHOCATCH K JIIOAAM, T. €. Ha MECTO HX MOKHO
NOACTAaBJATL HMEHA JIOAEH).

7. CocraBbTe BbICKa3blBaHHE, M0Jib3yACh OOBIYHBIM
A3BIKOM, KOTOpPO€ HMEET TAaKOH K€ CMBICH, KaK:
9as scex x, ecau x ecTo cobaka, To x o6aadaer XopouLts

oboHAHUEM,

H He CONepXHT HH KBaHTOPA, HH IEpPeMeHHLIX.

8. 3ameHHTe BblCKa3bIBaHHE:

HEKOTOpble 3Melu A008UTHL

TaKHM, KOTOPOEe HMEeT TOT € CMBICA, HO chOopMyaupo-
BAHO TPH NMOMOMIH KBAHTOPOB H MepeMEeHHhIX.
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9. PacnosnaiTe B CIEAYIOIIMX BBIPAXKEHUAX CBOBOI-
Hble H CBSI3aHHbIE IIepeMEeHHhIE:

(a) x Odeaurca Ha y;

(D) Oan scex x, x— y=x -+ (—y);

(c) ecau x < Yy, To cywecrsyer uucac z TaAKoe,
urto x <y u y <z

(d) Oaa scakozo wucaa y, ecau Yy >0, cyuwie-
CTYET HUCAQ z, TAKOE, YTO X =Y . z;

(e) ecsin X =y2 u Yy >0, To 011 8cakoe0 Hlcia :z
¥ > — %

(f) ecau cywecrsyer uucao y rtakoe, uro x > y°.
10 08 8CAKO20 HUCAQ z X > — z2.

Chopmynupyiite BblllleyKa3aHHbIE BbIpaxKeHHUs, 3aMe-
HAsl KBAHTOPbI CHMBOJIAMM, BBeJ€HHbLIMH B pasiete 4.

% 10. Ecin B (yHKHMH-BbicKasbiBaHHH (€) mpea-
HIECTBYIOLEro YyNpaxkHEeHHsi 3aMeHHTh B O0OHMX MecTax
MIEpEMEHHYIO «z» Ha «Y», TO MOJyUHTCs BbipaKeHue, TAe
«Y» BCTpeuaeTcss B HEKOTOPbIX MecraxX Kak cBofomHas,
a B ADYIUX — KakK CBs3aHHAS NepeMeHHasi; B KaKHX Mec-
Tax " Mno4emy?

(BBuxy HekoTOpbIX TpyaHOcTeH npu JAeficTBHAX ¢
BLIDAXEHHSAMH, THAE OJHA U Ta XKe I[epeMeHHas BcTpe-
yaercsd H B CBSI3aHHOM U B CcBOGOZHOM BH/E, HEKOTOpEbIe
JOTHKH TIPEAIIOUHTAIOT OTKa3aTbCs COBEpIIEHHO OT YHO-
TpeGJaeHusi NoAOOHLIX BblpaXKeHHH H He CUMTAIOT HX (P YHK-
HHSIMHU-BBICKA3bIBAHHSIMH) .

# 11. Iocrapadtech copMmymupoBath B caMoMm 00-
LieM BHJE, IIPH KAKHX YCJAOBHAX MepeMeHHas, BCTpeuaio-
masicst B OIpeleIeHHOM Mecre JaHHOH (PYHKUHH-BbI-
CKa3blBaHMS, BBLICTYNA€T B KauecTBe CBS3aHHOH MJH B
Kauyecrse cBOOOAHOH mepemeHHOH 7.

12. Kakne uHcna  YROBRETBODSIOT  (PYHKUHH-BBICKA-
3LIBAHHIO:

CYWECTBYET 4UCAO Y TaKoe, 4To X = y 2

H KakHe — yHKUHH-BLICKA3bIBAHUIK):

CYUECTBYET 4UCAO Y Takoe, 4T¢ X .Y == 12
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Ob HCYHCJIEHHH BbICKA3bIBAHHHA

6, JlornyeckHe NoCTosiHHbIE; CTapas JOrHKa
H HOBast JIOTHKa

[Bocronunbie, ¢ KoTopbiMu Mbl HMeeM Leq0 BO BCAKOM
Hay4HON TEOpHH, MOTYT ObIThb pasjeiieHbl Ha JBe GOJbHINX
rpyunel. IlepBasi rpymnma COCTOHT M3 TePMHHOB, CIIEIH-
(pHUHBIX JJs1 AaHHOH TeopuH. B apu¢meruke, manpHmep,
3T0 HJH OOGO3HAUYEHHSI OTAEJBHBIX uHCen M 06Go3Haue-
HUsl LEJIbIX KJIACCOB YHCEJ, OTHOHIGHHH MeXIYy YHCJIaMI,
AeficTBHA Haj uyHCaAaMH M T. A. CioZa OTHOCSTCS, Hapsany
¢ IPYTHMH, NOCTOSIHHble, KOTOPbIMH Mbl MOJIB30BAJHCh
KaK npuMepamu B naparpage 1.

C npyro#i CTOpPOHBI, HMEIOTCS TEPMHHbLI TOpasno GoJiee
o0lero xapaxkrepa, BCTpeualolmiuecsi B GOJbLIUHHCTBE
apU(pMETHYECKHX MNpPeIJOXKeHHH, TepMHHbI, K KOTOPBIM
IOCTOSIHHO MNpHOEralT Kak B IOBCEAHEBHBIX pacCyxie-
HYsIX, TAK PAaBHO H BO BCEBO3MOXHbIX 00/acTAX HayKu
H KOTOpbIE€ COCTABJAIOT HeoOXOZHMOe CPEeACTBO Nepenauu
qeJIOBeYEeCKUX MbICJeH H BbIBOINOB 3aKJIOUeHHH B J0GOH
obsacTu; Cloga OTHOCATCSI TaKHe CJIOBA, KaK <«He», KUY,
SUALUD, «eCcTo», «KancObills, «HEKOTOPLL» W MHOTHE IpYy-
rie. EcTb ocobast JUCLMIJHMHA, 2 WMEHHO JIOTHKA, pac-
cMarpuBaeMasl B KaueCTBE¢ OCHOBbI BCeX JPYrHX HayK H
HMelolasl cBOeH 3ajauell yCTAHOBJICHHE TOYHOI'O CMBIC/]A
NOJOGHLIX TEPMHHOB M BBISICHEHHE CaMbIX OOIIHX 3aKOo-
HOB, OTHOCSIIIHXCST K HHM.

Jlornka pasBusiach B He3aBHCHMYIO HAYKY yKe H3HZAB-
Ha, nake padblle, ueMm apHpMeTHKa Hu reomerpus. H
5Ce iKe, TOJIBKO B HelaBHee BpeMs — IIOCJe JOJIOro
lepHOla MOYTH NOJMHOrO 3aCTOsi — OHA INepelnia K HH-
TCHCHBIIOMY pa3BHTHIO, B XOI€ KOTOpPOro HOABEPIJach
NOJIHOMY mnpeoOpa3oBaHHIi0 H ymoJo6uJack HO CBOEMY
Xapakrepy mMaTeMaTHYECKHM JUCLHHIVIHHAM; B 3TOM HOBOM
BHI® OHa mH3BecTHA KaK MaTeMaTHYecKasd, HIH
ACNYKTHBHASYA, WIH CHMBOJHYECKAs JOTHKA;
HHOrla Takxe ee HasmBalT JOTrHCTHKOo#S Hosas
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JIOrHKA NPEBOCXOAHT CTApYH) BO MHOTHX OTHOLUEHHAX -—
He TOALKO BCJIEAICTBHE MPOYHOCTH CBOHX OCHOB H COBEp-
HIEHCTBA METONOB €€ pa3BUTHA, HO IJIaBHBIM 06pasoM no
HEHHOCTH YCTAaHOBJIEHHbIX elo noHATHH H teopem. Ilo
CYILecTBY, CTapas TpPalXHIHOHHAs JIOTHKa o0pasyeT TOJb-
Ko d)parMeHT HOBOH, la K TOMY € TakoH (QparMent,
KaKod, C TOYKH 3peHHsd MoTpeSHOCTell JAPYrHX HaykK, H
0COGEHHO MaTeMaTHKH, COBEpPLICHHO JIHIUEH 3HaYHTE[Ih-
Hoctd. [loaTOMy, BBHAY NOCTaBJeHHOH HaMH LeJdH, BO
Bcell 5TOH KHHUre MNPeACTABHTCSA JIHIIL OYeHb MaJjo CJy-
‘aeB 3aHMCTBOBATh MaTepHaJ AJIs HAlINX DacCMOTPEeHH#H
H3 TPaIHIHOHHOH JIOTHKH *.

7. HcuncieHue BbICKa3biBaHHH; OTPHUAHHE
BBLICKA3BIBAHUA; KOHDBIOHKUHSA H JH3BIOHKUHS
BBICKa3bIBAHMH

Cpeau TepMHHOB JIOTHYECKOTO XapakTepa BHIAEJSETCH
Hebosiblllasi rpynma, COCTOANIAas H3 TaKHX CJOB, Kak:
«He», «U», «UAU» «ecau.., To», Bce 3TH cJjoBa XO-
pOILIO HAM H3BeCTHbl B IOBCCJHEBHOM $I3blKe H CJAyXKar
s oOpa3oBaHHS CJOXKHBIX BBHICKA3bIBaHUH H3 Goaee

fIPOCTBIX.

B rpaMMaTHke OHH NPHYHCJAIOTCA K TaK Ha3bIBA€MbIM
CBSI3KaM MEXIY BbICKA3blBaHHAMH. YK€ BCJEACTBHE 3TO-
FO 0OGCTOSITEJLCTBA HaJHuMe TAKHX TEPMHHOB He COCTaB-

* Jlornka Obia co3flaa APpHCTOTen €M, BelTHKHM Tpede.
cKHM MbichuTeseM IV B mo H. 9, {384—322); ero coyuHeHHs no
.I0THK8 cobpaHH B TNpoH3BefeHHH «Opeanouy. CosmareseM MaTtema-
THYE2KOH JIOTMKM HaJ0 CYHTaTh BEJHKOrOo HeMeukoro ¢Huiaocoda u
vatemarnka XVII B. T. B, Jle#i6uuna (1646—1716). Onnako
paGoTnl JlefiOGHH U a MO JOTHKe HE OKa3aaun On/IbUIOrO BJHAHHSA
Ha panbHeiiliee PasBHTHe JIOTHYECKHX HCcJeXOBaHHH; Obli Laxe Ta-
KOH nepHoX, KOria OHH OblIH npenaHn 3abeeHuio. HenpepmBuoe
pA3BHTHEe MAaTeMaTHUYeCKOM JIOTHKH HaYHHAaeTCsl TOJALKO K cepeluie
XIX B., ¢ onyGNHKOBAHHS CHCTEMBI JIOTHKH HPJAAHACKOTO MaTeMa-
tika A x. Byas (G Boole), 1[815—1864; ocuoBHO® TPy —
«Hccaedosanue 3axonos moicaus, («An Investigation of the
Laws of Thought», London, 1854). Ho crx nop HauGomaee copep-
IIEHHOE BHIPaXKE€HHE HOBAf JOFHKA HAlIA B TPYyAE COBDEMEHHBIX
anrnwrcknx Jorukos Y afitxena m Poaccena, «Ocnosnt ma-
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JaseT CHenu@HUecKod OCOGEHHOCTH HHKAKOH OTAeJbHOH
HayKH. YCTaHOBHTL CMBICH M cnocof ynoTpebJieHHsi 3THX
TEPMHHOB cOCTaBJIfeT 3aJayy CaMOH OCHOBHOH M 3JieMeH-
TapHOH YacTH JIOTHKH, KOTOpas HasbiBaeTcs HCUH CJIe-
HHUE€M BBICKa3bBaHUH, WIH HHOTAA HCUYHCJE-
HueM NpenJOXeHHH, HIM (MeHee YHayHO) TeO-
puell ZeRyKHHU™

ITepeifineM Temepp K pacCMOTPEHHIO CMbIcJa HauGoJee
BAJKHBIX TEPMHHOB HCUHCJIEHHSI BbICKa3biBaHHH °.

Ilpu nomomu cJjoBa «#e» obpasyeTcsl OTpPHLLaHHE JIIO-
GOoro BLICKA3bIBAHHA; [Ba BLICKA3blBaHHSA, #3 KCTOPBIX
nepBoe eCTb OTpPUIlaH¥Me BTOPOro, Ha3bIBalOTCA I P OT M-
BOPeUYaUUMHU BbCKa3bBaHuUAMHE B ucuncie-
HHH BBICKA3bIBAHHH CJIOBO «He» CTOMT B Hauajie BCero
BLICKA3bIBAHHUSA, MEXAY TeM KakK B IOBCEIHEBHOM s3blke
IPUHSITO NPHCOSAUHATb, €O K IJIaroJy HJH, ecJH KeJd-
TeJbHO UMETh €ro B HavaJe BbICKAa3blBaHMs, 3aMEHSTh €ro
Bbipa:keHHeM: «HesepHo, uro». Tak, HanpuMmep, OTpHIA-
HHE BBLICKA3LIBAHHSA

I ecto yenoe nonoxcuTesbHoe HUCAO
YyHTaeTcs CAenyioluM o6pa3om:
1 ne ecTo yeaoe noaosxcUTeAbHOE HUCAO,
I 7KE:
HeGepHn, YTO 1 ecTé NOAONCUTENbHOE YUCAO.

Temarukus (A. N. Whitehead and B. Russell, «Principia Mathe-
matica», Cambridge, 1910—1913). i}

(CaedyeT OTMETHTh Bce XKe, UYTO jajibHeHllee pasBHTHe HE
TOJABKO TNPUBEAO K  INEepecMoTPy pfAga  OCHOBHBIX ~ YCTAHOBOK
Vatitxena u Pscceaa HO BO MHOrOM OO na}xeuo6ycnoa-
JeHO BO3HUKINEH BOKDYTD 32TOro TPOH3BEACHHSA noneMuKoll —I1pus.
ped.] )

* Mcropuuecky Teppas CHCTEMa  HCUHCJCHHS BHICKASHIBAHMH
comepxuTcsl B Tpyde «Hcuucaemue NOHATUL>, («Begriffsschrift»,
Halle, 1879) Hemeukoro aoruka @ p ere (G. Frege), 1848—1925,
HeCOMHEHHO  ABASIOL(ErocH BemMuaimuM JorHkoM XIX CTOJCTHS.
Boinaomuiics  coBpeMeHHBI IOJMLCKHE NOrHK H HCTOPHK  JIOTHKH

VYxacenuu (I. Lucasiewicz) JoCTHr HCUMCJIEHHA BHICKA3bIBaA-
HuH oco6enno mpocTO H TOUHOH (OPMBI M BLI3Ban OOUIMPHBIE HC-
CNICAOBAaHHS, Kacawliecd 3TOro HMCUHCAEHHS.
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IlpousBonst OTpHIl@aHHe BLICKA3bIBaHHs, MLl TeM Ca-
MBIM MpecyenyeM leJb BBIPA3HTh MbICJb, YTO BbICKA3bi-
BAaHHE JIOXKHO; €CJIH BbICKa3blBaHHe HeHCTBHTENLHO JIOKHO,
€ro OTpILAHHE UCTHHHO, B NMDOTHBHOM CJyuae ero OTpH-
aHHE JIOXKHO.

B pesyabrate coefMHeHHs ABYX WJH GoJsiee BbICKa3bl-
BaHUA NpPH MOMOIIH CJOBA «U» Mbl IOJydyaeM HX Tax
Ha3biBaeMyld) KOHDBIOHKIHIO WIH JOTHUECKOe
IPpOH3BeEEHI e, BbICKAa3blBaHIA, COETHHEHHbIE TAKUM
CIIOCOO0M, Ha3biBAIOTCA UYJE€HaMH KOHDBIOHKIIHMU
umg G akKToOpaMH JOTHYECKOroO MPOH3BeENe-
Hu 4. Ecau, HampuMep, BLHICKAa3bIBaHHS:

2 ecTo Heaoe noACIUTeAbHOe HUCTIO

23

COeHHIITL TAaKHM CHOCO6OM, IMOJIYUYHUTCHA KOHBIOHKIHS:

2 ¢CTb 1eace noroxcureavroe qucao u 2 < 3.

HMCcTHHHOCTL KOHBIOHKLIUH ABYX BBICK23LIBAHAN PaBHO-
CHJIEHA TOMY, 4TO 00a CyXKIeHHS, BXOJMALilie B KOHBOHK-
LU0, HCTUHHLI, €cJH XOTh OOMH M3 €¢ UICHOB JOXKCH,
TO I' BCA KOH'BIOHKHUA JIOXKHA.

Coennnuast BbICKa3biBAHWSA MNPH TOMOHIH CJIOBA «HUALS,
MBI TIOJTyuaeM JH3bIOHKIOHIO 3THX BbICKasblBaHUH,
Ha3blBAEMYIO Takke JOTHYeCKOll cyMMoH#;, Bh-
CKasblBaHHd, o0Opasylonine AH3BIOHKIHIO, HAa3bIBAIOTCS
YyJeHaMH JAH3DBIOHKIHHM HWIH CcJaraeMbMH
nornvyeckoit cymmel. CjoBo «uau» objanaer B
TMOBCEAHEBHOM SI3bIKE MO MEHblleH Mepe ABYMs pasJdd-
HbBIMH cMmbiciamu. Bafdrag B Tax HasnBaeMOoM He-
HCKJ Y alollleM cMblcje, TH3BIOHKIHSA IBYX BbICKa3bl-
BaHHH BmIpa)kaer TOJbKO TO, YTO IO KpaiHell Mepe omdun
M3 9THUX JABYX BBLICKA3bIBAHHH HCTHHHO, HE3aBHCHUMO
OT TOro, UCTHHHBI JIH OHH 00a, HJH HeT; B3siTas B JIpyTroM,
TaK HaspiBaeMOM H CKJOUYalolleM, CMbiC/Ie, IH3BIOHK-
HHs1 ABYX BLICKAa3blBAHHH yTBepKjaaer, uTo OAHO H3
HUX HCTHHHO, a JMpyroe — joxHo. llpeanosoxum, mbl
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BUANM CllefYyloliee O6’bHB.HEHI/Ie, BbIBCIICHHOE B KHHXKHOM
MarasHHe:

NOKYNATEAU, ABAAIOUUECH YUUTCALMU UL CTYICHTAMU
Koaaeduxcq, noav3yrTcsa ocoboll ckudkoll.

31€ch CJOBO «UAU» HECOMHEHHO yNOTPeS/siercs B
MCPpBOM CMbicsie, U060 He NPeNoaaraercs OTKa3biBATh B
CKHIAKE YYHMTEeJIAM, KOTOpble B TO K€ BpeMs SIBJSIOTCA
CTydeHTaMH KoJnenxa. Ecau, ¢ Apyroil cropoubi, pele-
HOK TIPOCHT, 4TOGbl €ro MOBeJH yTPOM Ha MpOryJKy, a
BEUEPOM B TeaTp, H Mbl OTBRUAEM:

HET, Mol nolidem Ha npoeyaky uau mer noiidem 8
rearp, —

TO yHOTpeOJICHHOE HAMH CJIOBO «UAL» OTHOCHTCS 9BHO KO
BTODOMY pORY, MO0 Mbl HAMEpPeHbl HCHOJHHUTb TOJbLKO
OfHY H3 JIBYX npock0. B Joruke M MaremaTHKe CJOBO
«ldAu» BCeraa ynorpebyisercs B TepBOM, HE-HCKJIOYAIo-
UCM 3HAUEHHH; JHU3BIOHKUHA JBYX BbICKA3bIBaHHH CUll-
TACTCA HCTHHHOM, ecan o6a mJH, 1o kpafHe#l Mepe, omuH
I3 ee YIEHOB HCTHHHbLI, B NPOTHBHOM K€ CJyuyae OHa
1oxita. Tak, HanpuMep, MOXKHO YTBEPIKIAThb:

KQuedoe YUCAO NOAOKHUTEAbHO UAU Menvlle, uem 3,
XOTA H3BECTHO, YTO €CThb UYHCJA, SBJSIOUIHECS OXHOBpe-
MEHHO MOJOMXKHTEJbHBIMH H MeHbHIHMH, yeM 3. Bo n3de-
Aaune HemopasyMeHuy, Obljio Obl mmesnecoo0pas3HO IOJD-
30BathCd B IIOBCEAHEBHOM W HAYUYHOM S3bIKE CJNBOM
“lUauy, B3ATBIM caMo Mo cebe, TOJIbBKO B NEPBOM 3Haue-
HM4, a BO BCex TeX cJaydafdx, Korja IoapasyMeBJdercd
BTCpCe 3nayeHHe, NOJAL30BAThCs COCTABHBIM BbIPAKCHHC.]
QUL — Uauy.

* Jaxe ecau orpaHuudTLCS TOJLKO TEMH CJIydasiMH,
KOTia CJIOBO «wuau» BCTpeyaercsl B CBOEM INEPBOM CMbIC-
‘I1¢, MBI OCHApy:KHBaeM BeCbMa BAxHbLIE PA3JHUUST MEXKAY,
JnorpebaeHneM ero B MOBCEIHEBHOM $3LIKE H B JOTHKE.
B ofuiukoM sisbike 71Ba BLICKA3BIBAHHS COCMHSIOTCS CJIO
BOM «uau», KOrna OHH Tak HJIH HHaue cBsi3aHbl no ¢opme
H comgepxannio. To ke camoe OTHOCHTCS, XOTst, OGblth
MOXer p B menpelf creneHd, K ynorpe6ieRHI CI0BA
«U». Xapakrep 3TOH CBSI3H HE BIOJHE OTYETNHB, H He-
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TajbHbIA pa3Gop ¥ onHcaHHe ee BCTpeTHJHCh Obl CO 3HA-
UHTEJbHBIMH TPYRHOCTSIMH. Bo BCSKOM cCJyuae, MOZKHO
fofarath, Yro HHKTO H3 JHL, He 3HAKOMBIX C S3LIKOM
COBPEMEHHOH JIOTHKH, He CKJOHeH Obui Obl paccMatpi-
BaTb Takyio (pasy, Kak:

2+ 2=>5 wuau Hoio-Hopk — 6oasuoti eopod,

KaK BbipakcHHe, UMelollee CMBICJ, H, elle B MeHbllell
CTeNeHH, KaK HCTHHHOE BblCKa3biBaHue. Kpome Toro, yno-
TpebJieHHe CJIoBa «UAlU» B MOECETHEBHOM s3blKe MOHBEp-
raercs BJHSIHHIO HEKOTOpPbIX (aKTOPOB HNCHXOJOTHYECKOrO
xapakrepa. OOBIYHO MBI ynotpebisieM JUIBIOHKIHIO ABYX
CY:KIeHuH, TOJBKO eCJIH MBI [0JIaTaeM, YTO OJHO H3 HHX
YICTHHHO, HO He 3HaeM, Kakoe umeHHo. Ecau, Hanmpuwmep,
Mbl CMOTPHM Ha JYXalKy HpH HOPMAJbHOM OCBelLeHHI],
HaM He NMpPUIET B roJIOBY CKasaTh, UTO JyKa#ka 3ejeHas
uiau ronybas, u60 Mbl MOXKeM YTBEpXKIaTb Hedto doJiee
ApoCcTOe H BMecTe ¢ TeM OoJsiee CHJAbHOE *, a HMeHHO,
yro Jyxkafixa sejedas. Muorna Mbl naxe npuHHMaem
BbLICKA3biBaHHE MH3BIOHKUHU 3a HpH3HAHHE CO CTOPOHDLI
rOBOpSILLIETO B TOM, YTO OH He 3HAeT, KakOH H3 YJICHOB
9TOH NU3BIOBKUHH BepeH. Ecau Mpl BmocjencTBuH yOex-
AaeMcsd, YTO TOBOPSUIMH 3HAJ, YTO OJHH — H KaKOH
HMEHHO — U3 'WIEHOB OblJl JIOKHBIM, Mbl CKJOHHBI CMOT-
peTb Ha BCHO AH3BIOHKLIHIO KaK Ha JIOKHOE BbICKa3blBa-
HHe, JIaXe eCJi JPYroil ee ujeH HEeCOMHEHHO HCTMHHBIH.
[IpexcraBum cefe, uTo OAHH U3 HALIHX 3HAKOMbIX Ha BO-
fapoc, KOTLa OH yeloeT M3 IOpozia, OTBETHT, YTO OH COOH-
paeTcsi chesnaTh 3TO CErOfHs, 3aBTpa HJM IOCJEe3aBTpa.
Eciu Mpl BOocjencTBHU YOeauMCAi B TOM, 4TO ele HO

* B MaremaTuke HoApasflejende NpeiJoXKeHMI Ha <CHIbHHE»
# «cnabbie» spisieTcss Aaxe obuenpHHathiM. Tak, Hanpumep, ro-
BGPAT, YTO NPEANONONKEHHE O CYIIECTBOBAHHH y (YHKUMH f (X) OpO-
H3BOJHOH B TOUKe Q CUAbDHEE NPEANOJOXKEHHS ee HelpepHBHOCTH
B STOH TOuKe; HJIM aKCHoMa JleZeKWHAAa O HempepbIBHOCTH CUAbHee
akciombl HenpepnipHocTH KanTopa, Ecam, xak B NpHBeA€HHBIX IpH-
Mepax, mnpeptoxeHne B spiserca caelctBHeM M3 NPELJIOXKEHHS
A, Mexay teM kKak A He BHBOAMMo u3 B, To A, Bo BecsAKoM cay-
qae, cuntaetcs Oojiee CHIDHHIM, wem B.— [Mpum. ped.
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Hallero BoIpoca WM OBLIO YK€ peHleHO yexartb B TOT
;Ke JeHb, Y HAc, BEPOATHO, CO3AACTCS BIEuYaTJCHHE, YTO
\ibl OLIJIM HAMEPEHHO BBE/JEHbl B 3a0JyXAEHHE U UTO OH
coJraJ HaM.

Cosnarenu COBPEMEHHOH JIOTHKH, BBOJSI CIOBO «UAUN
B KDYl CBOHX PAacCMOTPeHHH, xoTeJu — MOKeT ObiTh, Gec-
CO3HaTeJIbHO — YIPOCTUThL €ero 3HaueHue U caejarsh noc-
JefHee 0oJiee ACHBIM U HE3aBUCHMBIM OT BCEX IICHXOJIO-
rigeckuX (hakTopoB, OCO0EHHO OT HAJUMHUA HJAH OTCYyT-
CTBHS1 3HaHusI. BceJjencrBre 3TOro, OHY paclIMpHJH YIu-
rpeb/enie cJ0Ba «UWAl» W pellnJH paccMaTpHBaTb JAH3b-
IOHKIUI0 BCAKHX ABYX BBICKa3bIBAaHHH KaK OCMBICJICHHOE
nesoe, ecan Obl AaXKe M HE CYIECTBOBAJNO CBSI3H MCXKIY
HHMH IO COAEPXKaHHIO HJH 1o ¢dopMme; U TakuM o0pa3oMm
OblJI0 pelIeHo COeNaTh MCTHHHOCTh JAHM3BIOHKIUH — II0-
NOOHO HCTHHHOCTH OTPHIAHHA WUJH KOHBIOHKIHH — 3a-
BHCHMOH TOJIBKO OT HCTHHHOCTH ee ujeHoB. [loaTomy TOT,
KTO TI0JIb3YETCH CJIOBOM <«l.AU» B CMBICJE COBpEMeHHOM

JIOTHKH, 6y;1eT paccMaTpHBaTh BbLIIECIIPDHBEACHHOE Bbipa-
KCHHE.

2-2=0>5 uau Hew-Hopx — Goavwod eopod,

KAK HMelliee CMBICJ H JayKe HCTHHHOE BbICKa3bIBaHHE,
160 ero Bropas yacTb HeCOMHEHHO HCTHHHA. IToxoGHBIM
’Ke o0pasom, ecJu Mbl JONYCTHM, 4YTO Hall 3HAKOMBIA,
OTBeyast Ha BONPOC OTHOCHTEJLHO JAaTEl CBOEr0 OThE3Na,
YAOTpeGH CJAOBO «UAU» B €T0 CTPOTO JOTHYECKOM CMbIC-
J€, Mbl TIPHHYXIEHbI GyAeM CUHTATb €r0 OTBET HCTUHHBIM,
HE3aBUCHMO OT TOrO, KaKOBBI, 110 HauleMy MHeHuio, ObLIH
€ro0 HaMmepeHus ¥.

8. UMn/Hkauust MM yCJI0BHOE BBICKa3blBaHRE;
HMILIMKAUHS B MAaTEPHAJbHOM CMblCTe

Coenunsss 7Ba BLICKA3bIBAHWA I[IPH [OMOLIH CJOB
“€Cau.., To ..», Mbl IOJy4aeM CJIOXHOE BBICKA3bIBaHHE,
Ha3elpaemoe umMIJAHKAaNDHEeHd HIM YCJAOBHBIM
BhickasniBanwueM [TogunHEHHBII wWieH BblCKa3blBa-
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HU%, KOTOPOMY IMPEAIOCHAHO CJIOBO «ecAu», Ha3LiBaeTcs
aHTeuneneHTOM (OpeAbIAYIUMM), a TJaBHbIfl 4JeH,
(BBOOMMBEI IIDH IIOMOIIM CJIOBA «TO») HAa3blBAETCA K O H-
CEKBEHTOM (MOCMeRyOIUM). YTBepKaas HMIJIHKA-
HMIO, Mbl YTBEDXKIAEM, YTO HE MOIKET CJAYUHTHCS, YTOOL!
aHTEUEAEHT OblJl WCTUHHBIM, a KOHCEKBEHT — JIOMHBIM.
WMunuvkanus, takum o6pasoM, HCTHHHA BO BCSIKOM H3
CAeAYILUX Tpex ciayuaeB: ([) M aHTeHeNEeHT H KOHCeK-
BEHT HCTHHHEI, (II) aHTeuemeHT JioXKeH, a KOHCEKBEHT
uctuHeHd, (III) u aHTeLeNeHT M KOHCEKBEHT JOXHBI, H
TOJIbKO B 4YeTBEPTOM BO3MOXKHOM CJyuyae, KOrjia aHTelle-
JIGHT HCTHHEH, a KOHCEKBCHT JIOXKEH, BCA HMIVIMKANUA
JoxHa. M3 sroro caenyer, yto, NpHHUMAsT HMILIHKAILHIO
33 HCTHHHYI0O M B TO K€ BpeMsi DpPUHHMAasi ee aHTeie-
NEHT 34 HCTHHHLIH, Mbl NOJIXHbl NIPH3HATh HCTHHHBIM H
KOHCEKBEHT, a MNPHHUMasd HMOJMKAUHIO 32 HCTHHHYIO H
OTBEprag ee¢ KOHCEKBEHT KaK JOXHBIH, Mbl JOJKHEI
TAKXe OTBEPrHYTb H €€ AHTeSHeHT.

* Kak B cayyae AUSBIOHKUHH, TaK M HOPH HMILIHKA-
iuy OOHApYKHBAIOTCH 3HAUHTEJbHBIE DPA3AUYUS MEKAY
CJIOBOYNOTpeGJaeHHeM B JIOTHKE U B IOBCEAHEBHOM SI3bIKE.
Onate-Taky, B OOBLIYHOH peyn MBI CTPEMHMCS COCHUHATD
JBa BLICKA3bIBAHHA CJIOBAMH «ECAU..., TO...», TOJbKO €CJH
€CTh KaKaf-TO CBSA3b MEXIY HUMH IO ({opMe H IO conep-
MAHUIO. DTy CBf3b TPYAHO 0XaPaKTepPH30BaTh B 0OLIEM
BHIE H TOJLKO HHOrJa IpHpPoJAa ee OTHOCHTEJILHO SICHA.
HacTo ¢ 3TO# CBASLIO MLl coenuHseM yOexaeHde, ¥TO
KOHCEKBEHT HeoOXOOMMO BHITEKAeT M3 aHTeueldeHTa, T. €.
uTO NMPUHUMAS AHTELENEHT 3a HCTUHHLIH, MLl TEM CaMBIM
BLIHYJKAEHb! HPHHATb 3a MCTHHHBIL H KOHCEKBEHT (U UTo,
HOBUAKMMOMY, MBI AaXK€ MOXKeM BbIBECTH KOHCEKBEHT H3
AQHTELENCHTA HAa OCHOBAHHH HEKOTOPbIX OOLIUX 3aKOHOB,
KOTOpble Mbl HE BCErJa B COCTOSHHH OTY4ETJaUBO cHOpMYy-
JHPOBATh). 34€Ch ONATL-TAKH IPOSBJISETCS AOHOJHHTEJb-
HBIA IcuxoJiorudyeckufl ¢GaxrTop; Mol 0ObIYHO (HOPMYJAH-
pyeM H YTBepXKIAaeM HMIUIHKAIHIO, TOJBKO €CJIH Mbl HE
3HaeM HaBepHOE, HUCTHHHLL WJH HET aHTEUeNeHT M KOH-
ceKBeHT. B mpotuBHOM caydae ynorpebsaeHHe HMIJIHKA-
IIH KaXKETCH HeeCTECTBEHHBIM, M ee CMbICJA ¥ HCTHHHOCTHL
MOFYT BbI3bIBaTh COMHEHHE.
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HMnmocTpaureli MoxeT MOCAYKHTb CJAEAYIOMUEA MNpH-
Mep. Paccmorpum rakoil du3HuecKHid 3aKOH:

Kaxcooiil meraanr HAGCTUYeH *

il BbIpasHM ero B (popMe HMIIMKAOHMH, COAEpKALIEH Ii2-
pEMeHHbIE:

ECAUL X eCTb METAANA, TO X NAQACTUUEH.

Lcan Mbl yBepeHb! B HCTHHHOCTH 3TOTO OOLIEro 3aKoHa,
TO Mbl YBEpPeHbl TaK:Ke B HCTHHHOCTH BCeX €ro YacTHbiX
[IpHMEHEeHHH, T. €. BceX HMILJIMKAaUuH, MOrvVIIUX MOJY4HTb-
Csi [pU 3aME€HEe X Ha3BaHHIMH JKOObBIX MaTepHaJoB, Kak-
TO. JKeJe30, TVIHHA HWJH JepeBo.

U neiicrBurennHo, oOHAPYKHBAETCs, 4TO BCE BHICKA3hI-
BaHusd, MojydeHHble TAKHM 00pasoM, yIOBJETBOPSIOT BhIlE-
IIPHBEIEHHBIM YCJIOBHSIM HCTHHHOCTH HMIJIMKanuM; He
ObiBaeT cJayuasi, KOrla AHTEUEAEHT SBJSETCS HCTHHHbIM,
a KOHCEKBEHT JioXHbIM. [Jasee, Mbl 3aMeyaeM, 4TO B Kaki-
JIOli M3 3THX UMIUIMKAUUH CYILECTBYET TeCHas CBf3b MEX-
Y AHTEUEeNeHTOM M KOHCEKBEHTOM, HAXOAfAIlas <IBOe
(hopMalibHOe BbIDAXKEHHE B COBHAJCHHH HX CYOBEeKTOB.
Msr Takxke y6exmeHbl, YTo, NPHHUMAasl dHTENEAEHT Kax-
JOH M3 3THX HMILIHKAUHH, HAIpHMEp <« eae30 ecTb fie-
T@AA», 32 HCTHHHBLIA, Mbl MOXKEM BbLIBECTH H3 HEro €ro
KOHCEKBEHT «MeAe30 NAQCTUYHO», TaK KaK MBI MOXeM
cocyaThest Ha OOWIMH 3aKOH, YTO KaxIblH MeTaJn HJjia-
CTIYEH.

Onuaxo HexoTOpwe H3 TOJLKO Y€ PACCMOTPEHHBIX
BbICKA3LIBAHHH MPEJCTABJISIIOTCS TENepb HCKYCCTBeHHBIMH
il COMHMTEJIbHBIMH C TOYKH 3peHHsi o6bluHOR peuyn. Huka-
KHX COMHEHHH He BbI3bIBAeT BblllenpHBefeHHass oOliasn
HMUAGKAIhN WAH Kaxoii-HiOy/Ab U3 ee UWACTHbIX Cy44eB,
NOJyY4eHHLIH NyTeM 3aMEeHbl «X» Ha3BaHHEM MaTepHaja,
OTHOCHTEJIbHO KOTOPOT'0 HaM HEH3BECTHO, ABJAETCS JH OH

* ABTOp HMe€ET TYyT B BHIY XOBKOCTh METAINOB, HO Tax Kak
OH, KaK 3T® BHAHO M3 J[AJbHEHIIEro, cuuraer IVIHHY Takxe ofja-
Ha0nell 3THM  CBOMCTBOM, TO MBI IPeANOYIH TEPEBECTH  CJOBO
«Malleables xak «mnacTuuen». Brpouem, momxer ObTh, Gojee MOA-
AOITWIEM Geo 661 cIoBo  «aedopmupyeMms. — fTpun. ped.
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MeTajyioM H I1acTuyeH Ju oH. Ho eciau Mbl 3aMeHdAeM
«X» «dcenesoms, Mbl CTaJKHBaeMCsi €O cJlyyaeM, KOrAa
4HTELeeHT U KOHCEKBEHT HEeCOMHEHHO MCTHHHLI; B TOrAa
MBI HNpPEANoYTEeM YHNOTPEeOHTh BMECTO HMMILIMKALHU EBbipa-
JKEHHE BpOJEL:

TAK KAK JCenel30 eCcTe METAAA, TO 0HO NAGCTUUHO,

[Tono6ubiM ke 06pa3oM, ecJH BMECTO «X» Mbl NOACTaBHM
«2AUHRY», TO Mbl TNOJYUYHM UMIIHKALHIO C JOMKHBIM aHTe-
IIENEHTOM H HCTHHHBIM CJICACTBHEM, H MBI OYAEeM CKJIOHHDI
3aMEHUTb ee JIPYI'HM Bbipa’keHHeM:

X0TA 2AUHA U He eCcTb METAAA, OHO NAQCTUHHGO.

M naxonen, xorna Mbl 3aMeHsIEM «x» «Oepesom», 3TO
NPHBOAUT K UMINIHKAUHH C JIOXHBIM aHTeledeHTOM |
JIOKHbIM KOHCEKBEHTOM; eCjH Onl B 3TOM cJyyae MblI 3a-
XOTeJI COXPaHuThb (POpMY HMINUKAIMH, HAM OPHLUIOIL
Obl H3MEHHTh TpaMMaTHYECKYI0 (hOpMY TJiaroJioB:

ecau Oni Oepeso ObIAOD METQAAOM, TO OHO BbLio Obl
RAGCTUURO.

¥YuuThiBag HY/Abl Hay4HOrO sI3bIKA, JIOTUKU BBEJH TY
3Ke MpoueAypy Mo OTHOWEHHIO K (pase <«ecau.., TO..»,
KaK 1 B cjydae CcO CJ0BOM «Uau». OHHM peUIMaM YyIpo-
CTHTb M BBLIACHHTh CMbICA 3TOH (Ppasel W OCBOGOAMTL ee
OT BJHSHHS IICHXOJIOTHUECKHX (axTopoB. C 3TOH LEJABIO
OHH pacCIIMPHJIM ee IpHMEHeHHe, paccMaTpuBasg HMIJIU-
KallHI0 KaK OCMBLICJI€HHOe BBLICKAa3blBaHHE, JaXKe ecjd He
CyllecTByeT HHMKAKOH CBsISH MexJy AByMsl €€ uYjeHamy,
B YCTAHOBHJIH, UTO HCTHHHOCTb HJIH JIOXKHOCTb HMILIHKA-
IMH 3aBHCHT HCK/IIOYHTEJbHO OT MCTHHHOCTH HJIH JIOXKHO-
CTH aHTenefeHTa u KoHCekBeHTa. KpaTko Xapakrepusyd
3TO MOJIOJKEHHE€, Mbl FOBOPHM, YTO COBPEMEHHAas JIOTHKA
noJjib3yercs HMIOJHKANHAMU B MATEepHAJbHOM
CMBICJ € HJH, OPOCTO, MATEPHAJbHBIMH HMHJIH-
KaOHAMH; 3T0 MNPOTHBONOJAraercsi yHoTpebJeHHIo
HMOJIHKaUUE B QopMaNbHOM CMbBICJNE M
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popMaNbHOH HMNJAHMKALHHK, KOrja HajgHyue
HEKOTOPOH (OpMaNbHO CBA3H MeXAY AHTCLEJEHTOM H
KOHCEKBEHTOM CJYKHUT HeOOXOOHMBIM YCJOBHEM OCMbIC-
JeHHOCTH H HCTHHHOCTH umnauxkaunud. [lonsitae op-
Vva 1bHOM HMILIHKAUWH, GblThb MOXKeT, He BIIOJHE SICHO, HO

RO BCSIKOM cJyyae, OHO Ve TOHATHA MaTepHanbHOR
IMIVIHKAOMH;, Ka)/Jas HMewllass CMbiCJ H HCTHHHAS
(jopMasbHAS HMIJIHKAUHsl €CTb B TO YK€ BPEMsi OCMbIC-
JMeHHAas W HCTHHHAsh MarepHaJ/bHash HMHJHKALWs, HO He
Ha000pOT.

UroObl NOSICHHTH NpeAlecTBYIOL[HEe 3aMeYaHHs, pac-
CMOTPHM CJIeyION[i€ YeThIpe BLICKA3LIBAHHA:

ecau 2 -2=4, ro How-Hopx Goavwioii eopod;
ecau 2 - 2=25, 10 Hoio-Hopk Goavwod eopod;
ecau 2 -2=4, 1o Heio-Hopx mairenvrui 2opod;
ecau 2+2=25, ro Hoio-Hopx masenokuii eopod.

B noBceaseBHOH peun 3TH BHICKA3LIBAHHS BpPS JH
OyAyT paccMaTPHBATLCSI KAk HMEIOIIHe CMbICJ H elle B
Menbliel cTeneHyn — Kak HCTHHHBle. C Apyrofi xe cropo-
Hbl, ¢ TOYKH 3DEHHS MAaTEeMaTHUYeCKOH JIOTHKH, BCE OHH
OCMBICJICHBI, IIpHYeM TpeThe BbICKA3bIBaHME JOXKHO, 4
OCTaJpHble TPH — HCTHHHLL. JTO elle, KOHEYHO, HE O3Ha-
Yaer, 4TO MOAOOHLIE BBICKA3LIBAHHA B WACTHBIX HpHMe-
HeHHAX cBOHX OYAYT YMeCTHbl C JI000H TOYUKH 3peHHs
471 4TO Mbl ynoTped/sgeM HMX B KayecTBe MOCHUIOK JJid
HAUIWX BbIBOJLOB.

Briio 6m1 omu6KoI0 AyMaTh, YTO pas3siudHe MexAy Ho-
BCEIHCBHBIM §I3BIKOM H SI3BIKOM JIOTHKH, BbIiIBJIEHHOE
371ech, HOCHT abCOMIOTHBLIA XapakTep H 4YTO HAMEUCHHBIE
Brllne npasuaa ynotpebjcHUsI B OBCEAHEBHOH PEUH €J10B
«eCAU..., To..» He [ONYCKAlOT HCKIoYeHud. JleherBu-
TeJbHO, ynorpeGiaeHHe 3THX cJOB GoJiee HJH MeHee 3bl6-
KO M, ecnu MOMCKATh, MOXHO OOHapyXHUTb CJyuaH, KOraa
OHO He cormacyercd ¢ HalUHMH NpaBHAaMH. llpeacraBum
ceGe, uro Haml 3SHAKOMBIH CTONKHYJICA C OUYEHb TPYLHOH
Safaveff, H MH He BepHM, 4TO OH KOTAA-JIHGO ee peIluT.
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Torna Ml MOxeM B WIyTJHBOH (opMe Bhpa3uTh Haule
HeBepHe CJIOBaMH:

ecau ol pewiure 31y 3adauy, a cvem cgoo waany *.

HanpasneHHOCTb 3TOTO BHICKA3HBAHHS COBEPUIEHHO SICHA.
Mul yTBepnaeM 3nech HMIJIHKAUHIO, B KOTOPOH mocJe-
Aywiiee (KOHCeKBEHT) HECOMHEHHO JIOXKHO; MO3TOMY, TaK
KaK Mbl YTBeP1deM HCTHHHOCTb BCEH MMIJIMKALHH B lie-
JIOM, TO Mbl T€M CaMblM YTBEpXKAaeM OXHOBPEMEHHO JI0XK-
HOCTh aHTEUENEHTa; HHBIMM CJOBAMH, Mbl BLIpa)kaeM
Haumie yOexxneHHe B TOM, 4YTO HavieMy 3HAKOMOMY HeE
yaacTcsi pellHTb HHTepecyiolylo ero 3agauy. Ho npu
3TOM COBEpIUIEHHO SICHO, YTO aHTCHECAGHT H KOHCEKBEeHT
Hauwlel HMIVIHKAIHH HHKOMM 06pa3oM He CBs3aHbl APYT
C ApYyrom, Tak 4To Iepe] HAMM THIHUYHBIN CJaydYad mare-
pHAJbHOH, a He (HOPMAJILHOH HMITJIHMKALHH.

Pacxoxpaenre B ynorpebaenun ¢passi «ecal..., TO..»
B OOBIKHOBEHHOH PEeUH U B MaTeMaTHYecKOH JIOTHKe GbLIO
HUCTOUHMKOM AJHTENbHOH H Jaxke CTPACTHOH JHCKYCEHH,
B KOTOPOH, MEXAY IPOYHM, IpodecCHOHAJbHLIE JIOTHKH
HPHHAJH JIMIIb HE3HAYUTEeJbHOe yyacTue *¥,

(J10BOJIsHO JOOONBLITHO, YTO OTHOCHTEJLHO MEHblHee
BHHMaHHe OblIO YIEJIEHO aHaJIOTHYHOMY pacXOXKACHHIO
B VIOTpeOJEeHAH CJOBA <UAU).

Jenamnuce BO3paKeHUsi, YTO JIOTHKH  BCJAENCTBHE
[IOJI30BAHUS MaTepUaNbHOH HMILTHKanueHd NHPHXOAAT K

# Vaw, wBanpuMep, Mpl MOXKeM CMeNo YTBepXZaTh, UTO €CIH
KaNUTAJACTHUECKHe MpPaBHTEAbCTBA CTpaH, BAafeIoIUX KOJOHHAMH,
ROGpPOBOJBHO JAAYT UM HE3aBHCHMOCTb, TO DEKH IOTEKYT BCHATH.

** lluTepecHo OTMETHTH, UTO HAYAJO 3TOH AHCKYCCHH BOCXOIHT
K ApesHoctH, [peweckuii dumocodp @dunom w3 Merapu
{8 IV B. A0 H. ®) ObL1, NOBHAMMOMY, NEPBLIM B HCTOPHH JOrHEKH,
KTO TNpONaraHguposan ymoTpebjeHwe MaTepHATbHOH KMIIMKALKM,
OH BHICTYDAJ, TaKMM O00DA30M, I[POTHB HHeli CcBOero  YUHTeHAd,
Jduogopa KpoHa, XKOTOpHH npegnaran MoAb30BaThCsd HMINIH-
Kanmeli B 6oJee Y3KOM CMBICHE, CKOpee OTHOCHMIEMCS K TOMY, 470
Mbl 3Jech HasblBaeM (OPMaJNbHLIM cMBicoM. [HeCKOabBKO TozxHEe
(s TII B. no H. 9.) — H, O6HTbL MOXKeT, nojx BaHAHHEM PHAOHaA —
pasiuuible BO3MOXKHEIE MOHATHA HMIVIHKAUMH MNOABEpPrajuch -)Gcy-
WAeHHIO Y rpeueckux uiocodon W JIOTHKOB  CTOHYECKOH JUKOJLL
(B YLHX NHCAHHAX MOXKHO HalTH HepBHEe HauaTK¥ HCUHCJIEHHE BHl-
CKA3bIBAHHH).
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napajgokcaM H jaxke K NoJHOH OeccMbIciuie. DTO BBIJIH-
JOCh B IIYMHOE TpeCoBaHUE pe(OpMBI JIOTHKH C I€JIbIO
JOCTHYL 6ojlee TeCHOro COJIMKCHHA MeXAV JIOTHKOH H
OOGLIYHOH peYbi0 B OTHOWEHUH YNOTPeOJEHHS HMILIK-
Kauum.

Bpsin g1 MoxkHO OblIO OBl yTBEPXKAATb, UTO 3Ta KPH-
TiKa Xopowo oOocHoBaHa. B o6kiuHON peun He cylmect-
syeT ¢pasel, UMeOUlell TOUYHO OmpeNeJIeHHBIE CMBICa *.
Ensa i MOXKHO OblTO Obl HAHTH ABYX UENOBEK, KOTODLIE
\IOTPe0JIsaa Obl Kakloe CJI0BO B OJMHAKOBOM 3HAUeHHUH,
It JaXke B peud OJHOTO YeJIOBEKa 3HaueHHe OJHOr0 H TOTO
7K€ CJIOBA MEHSIeTCSl B pa3JjIHyHble MEepPUOAbl ero 3KuU3Hu 19,
(CBepX TOro, 3HayeHHe CJIOB MOBCENAHEBHOTO SI3bIKa OOBLIY-
HO OYeHb CJIOXKHO; OHO 3aBHCHT He TOJILKO OT BHeLUHEH
(OpMBI CJIOBA, HO TaKXe H OT OOCTOATENbCTB, NMPH KOTO-
PbIX OHO BHICKa3aHO, a MHOTAA H OT CyOBbeKTHBHO-ICHXG-
Jforuyeckux (paxkToOpoB.

Ecnu yueHoMy TpefyeTcss BBEeCTH Kakoe-Jn0o NMOHSITHE
I3 NOBCEJHEBHOH JKU3HM B HAayKy U YCTAaHOBHTL OOlIHe
34KOHbl, KacaloIlHecsl 3TOro IOHATHUS, OH MOJKEH cle-
JiaTh €ro coaep:kaHue Oojiee SICHBIM, TOUHBIM M IIPOCTHIM
II OCBOGOLUTH €r0 OT HEeCYyI1eCTBCHHhIX IIPU3HAKOB; B Ta-
KHX CJIyyasXx He HMeeT 3HAUeHHS, JIOTHK JIH 3TO, MHTepe-
CYIOWMHUCS BbIpaXKEHHEM <«eCAU..., TO..», WJH, HAIpHUMED,
(bH3HK, YCTAHABAWBAIOLIHI TOYHHIA CMBICJ CJIOBA «Me-
raaa». KakuMm Obl NyTeM YUeHBIH HH OCYILEeCTBJIS] CBOIO
3aJlayy, YCTAHOBJEHHOe HM yhnorpebjeHHe TepMHHA
B8 GoJbilel WJIH MeHLIIEH CTeneHd pasokgercs C IOBCe-
IHeBHOH peueBod mnpakrhkol. Eciau, oaHako, OH TOYHO
PasbLACHHT, B KAKOM CMBIC/IE OH HaMepeH ynorpebiAaThb
TCPMHH, H €CJHM Ha aeJle oH He OyaeT OTCTynath OT Ta-
Koro ynorpebJenusi, HUKTO He OyleT BIpaBe YNpeKaTb
€T0 B TOM, 4yTO €ro oOpa3 JeHCTBUSI NPUBOAUT K Oec-

MBICJIHILE,

Tem He MeHee, B CBSI3H C IPOUCXOAUBLIMMU CIOPAaMH,
HeKOTOphle JIOTHKH IpeANpPHHAJH IONLITKH pedopMupo-
BaTh Teopuio umniaukanukd. OHu, BoobIe roBops, He OTKa-

* Ecag oxa BLIXBayena H3 KOHTEKCTa M paccMaTpHBACTCA
H3osupoBanno ot Hero. — [Tpus. ped.



60 00 ucuucaeniill BolcKO3HIBAHUIL

3bIBAIOTCS OTBOAHUTL MATEPHANHLHOH HMIAHKALUU MECTC
B JIOTHKE, HO OHH OOECIOKOEHbl Takxke M TeM, uTOObLL
HalTH MecTo W JJIs JPYroro MHOHATHS HMIVIHKaIHH,
uyroObl NpH 3TOM, HANPHMEpP, BO3MOJKHOCTb BbIBEIEHIIS
KOHCEKBEHTa H3 aHTCUEHEHTa COCTaBJjsJjda HeoOXoauMoe
YCJIOBHE HCTHHHOCTH MMIUIMKALMH; OHM Kak Oyaro Oul
Jaxe CTPEMsTCS BbIABHHYThL 3TO HOBOE€ MOHSTHE Ha Iep-
Bblff MJiaH. DTH TIONMBITKM BO3HHKJM B OTHOCHTEJbHO He-
NaBHee BpeMs, H CJAKLIKOM PaHO elle BLIHOCHTb OKOHYa-
TeJIbHOE CYXKAEHHe 00 HX UEHHOCTH *,

Ho B HacTosiee BpeMs NMpeACTABJSETCA MOUTH HECOM-
HEHHBIM, YTO TEeOpHA MaTepHaJbHOH HMILIMKALMH MpPEeB-
30H/IET BCE JPYTHEe TEOPHH B IIPOCTOTE, H BO BCSKOM CJYy-
yae He Hano 3albiBaTh, YTO JIOTHKA, ONHpamoLlascs Ha
3TO I[IPOCTOE TOHsATHe, OKasajach BIOJHE IPHUTOAHOM
OCHOBOil /I CaMbIX CJIOJKHBIX H TOHKHX MaTeMaTHYECKHX
paccyxnaedns k.

9. [MpumeHeHHe UMNJMKAUMHE B MaTeMaTHKe

®pasa «ecau..., T0..» NPUHALNEKHUT K YHCAY JOTHHC-
CKUX BbIPa)KEHHU, KOTOPLIMH BeChbMa YacTO MOJL3YIOTCS
B Apyrux Haykax, H oco0enHo B Maremarnke. Maremaru-
yecKHe TeopeMbl, B YACTHOCTH TeOpeMbl YHHBEPCaJbHOTO
Xapakrepa, TAroTelT K (popMe HMIaHKaALWi; aHTEleleHT
Ha3blBaeTCsd B MaTeMaTHKe TNpPeANOJOXKEHHEeM, &
KOHCEKBEHT 3aKJMYeHHeM,

B Buzme nmpocroro npuMepa apudMeTHUCCKOH TeopeMbl,
uMeiolied ¢opMy HMINUKALUH, MOMXKHO IPHBECTH cJe-
Lyiollee CyxXJeHue:

eCAll X — NOAONMCUTEAbHOE HUCAO, TO 2% — NOAONCUTECAb=
HOC HUCAO,

TAO <X — NOAONCUTEABHOE HUCAQ» HABJETCS MNPEANnoao-
XEeHHeM, a «2X — NOAOMUTEABHOE HUCAO» — 3AKJI0Ye-
HHEM.

* [Teppast NONBITKA 3TOr0 PojAa NPUHANTEKUT COBPEMEHHOMy
aMepuxanckoMy ¢uiocody u jormky Jlbioucy (C. I Lewis)
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Ilomumo 3TOH, Tak cKasaTh, KJaccHueckoH (hopMbl
MaTeMaTHYeCKHX TeopeM, MONALAlOTCs pasjHuHbie $op-
MYJHDOBKH, B KOTOPBIX IpEANOJOKEHHe H 3aKJueHHe
COeIMHAIOTCA Kak-JTH00 HHaue, ueM ¢pasoit «ecau..., TO..»
ToJibKO 4YTO YNOMSIHyTasi TeOpeMa, HalpuMep, MoXer
OLITh mepedpasHpoBaHa OfHHM M3 CJEAYIOIIHX CHOCOOOB:

U3! X — NOAOHCUTEAbHOE HUCAO, Caelyer: 2x — no-
NONUTCABHOE HYUCAO,

npednoaoxenue X —~noN0NCUTeAbHOE — HlLC-
A0 8aewer (uau umeer ciredcrsuem) saxatouenue: 2x —
HOAONHCUTEAbHOE HUCAO;

ycarosue X — NOAOHUTeAbHOe — wucao  OocTa-
TOUHO Oas T020, urobor 2x OblA0 ROAOHCUTEAbHOIM
YUCAOM,

das TO20, urobol 2x 0b6lA0 NOAONUTEAbHOIM HUCS
aoM, OdocrarodHo, urobel. X 0blA0  NOAONCUTENbHOIM
YUCAOM;

ycaosgue: 2X nOAOKHUTEAbHOE  HUCAO Heobxo-
oumo 0O0aa To20, uTobbL X ObIAO NOAOMUTEAbHLIM HUL-
AOM;

0as Toz2o, 4TOOBL X ObINO NOAOHCUTENbHOIM HUCAOM,
HeoOxo0umo, urtobvl 2x 066LA0 HOAONCUTEAbHbIM HUCAOM.

[ToatoMy BMeCTO yTBep:KIeHHS YCJIOBHOTO BBICKA3Dl-
8aHHs OOBIYHO MOXKHO C TAKHM XK€ YCIHeXOM CKasaTp, 4Uro
NpeAnoJOKeHHe BJeUeT 3aKMueHHe, HIn HMEEeT
€ro cJAeJCTBHEM, HIH YTO OHO eCTbh A OCTAaTOU-
HO€ VCJOBHE 33aKJI0UeHHA; MOXHO TaKKe BbIPa3HTh
9T, CKa3aB, YTO 3akKJIoueHHe cJaeyeT U3 HpearnoJo-
JK€HHs HJH YTO OHO siBaseTci HeOOXOILH MBI M
vcaopueM nocaensero. Jloruk Mor Obl BBIIBHHYTD
paanHooGpasHble  BO3paxk€Husl TPOTHB HEKOTOPhIX H3
BbIlUENPHBEAEHHBIX (OPMYJHPOBOK, HO OHH IIHPOXKO
APHMEHAIOTCH B MaTeMaTHKE.

% DBospakeHus, KOTOpble¢ 31ech MOrJH Obl Obirb Bbi-
JABIUHYTHI, KacaloTest TeX (GopMYJHPOBOK, e IONanaloTes
Kaxkue-1u60 K3 CJIOB: «npednoaoxcexuer», «30KAIOHEHUED,
«caedersue», «caedyer», «BACYETH.
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Yro6bl NMOHSATH OCHOBHBIE NYHKTHI 3THX BO3pa)keHui,
npexjae BCEro 3aMeTHM, YTO Takue (GOPMYJHPOBKH OTJIH-
YalOTCsl 0  COLEpXKaHHI0 OT IIePBOHAYAJNLHO JaHHBIX.
Benp B neponauanbHEIX (OPMYJMHPOBKAX Mbl TOBOPHM
TOJILKO O yicJaax, CBOHCTBAX umnces, AelcTBUAX Haj uHC-
JaMd U T. [A..., T. €. IOpeAMeTaxX, KOTOPLIMU Bejaer mare-
MaTHKa; B O0CyxJaeMblX € Telnepb (POPMYJHPOBKAX MbI
FOBOPHM O NPEINOJIOKERHAX, 3AKMOUEHHAX, YCJAOBUSX,
T. €. O BbICKA3blBAHHAX HJK (PYHKIHAX-BLICKA3LIBAHMSX,
BCTpeuacuiuxcs B MareMartyke. [1o 3ToMy noBoay Hago 3a-
METHTB, 4TO OObIYHO He NMPOBOAAT JOCTATOUHO fICHOT'O Pas-
JIHUHS MEWAY TepMHHAMH, 0003HAUAWIMHMU NpeiMert,
¢ KOTOPBLIMH HMeelllb Je/10 B JaHHOH Hayke, U TepMHHa-
MH, 0003Ha4alOIHMH pAa3JHUYHbEe BAJbI BbipaxeHHH, KO-
TOpbie B Hel NonagamwTcsd. 3TO, B YACTHOCTH, HAGJIO-
JlaeTcsl B MaTeMarHKe, 0cO0eHHO ajeMeHTapHOH. Beposit-
HO, TOJbBKO HEMHOrHe OTJHaiT cefe OTYET B TOM, HIO
TaKHe TEepMHHBl, KAaK «ypaBHEHHe», «HEepaBEeHCTEOY,
«MHOrouJIeH» HJH <«aarebpamueckas JpoOb», BCTPeyaio-
mpecd Ha Kax/JAOH CTpaHHIle 3JeMEHTapHbIX yueOHUKOB
anreGpbl, He NpUHALJIEXKAT, CTPOrO FOBOps, Kk o06JacTH
MaTeMaTHKH HJI JIOTHKH, MOCKOJIBKY OHH He 0003HA€2:0T
[IpeAMEeTOB, pacCcMaTpHBaeMblX B 9Tod ofjgacTu: ypaBHe-
BUS ¥ HePAapeHCTBa CYThb H3BECTHOIO poOJa CHeUHaNbLHLIR
(YHKIIHH-BLICKA3bIBAHUS, MHOTOUJICHLI Ke W ajarebpaute-
ckde apobu, ocob6eHHO B TOM BHIe, KaK OHM paccMatpi-
BAIOTCL B 3JIeMEHTapHbIX yueOHHKAX, — SBJAAIOTCH 4acT-
HBIME cayyasMu QyHKOHH-ykaszareneld (cm. maparpad 2).
Ilyrannna 1o 3ToMy NHOBOAY BHOCHTCH TeM 00CTOSITENb-
CTBOM, 4YTO TEPMHHbI TaKOT0 pPOAA 4acTo YHOTPelJsioTCs
npu QOpPMYJAHPOBKE MaTeMaTHUYeCKHX TeopeM. IDTO CTaJo
o6iiM OGLIKHOBEHHEM, H, OLITb MOMKET, He CTOHT Tepsils
BpeMAa Ha 6Gopp0y C HHM, HOCKOJIbKY OHO He IIpCACTaB-
JsieT ocoO6eHHOH OMacHOCTH; HO BCE K€ MMEEeT CMBICT yKa-
3aTh, YTO NJs Ka:KMOH TeopeMsl, chopMyJHPOBAHHOA MPH
OMOIM MOAOCOHBIX TEPMHHOB, cyliecTByeT Apyras ¢op-
MYJIHPOBKA, JIOTHUECKH OoJiee MpaBuJbHafA, B KOTOPOIl
3TH TEpPMHHBI COBCeM He Bcrpeuatorcd. Hampumep, Teo-
pema:

ypasrnenue: x ? -+~ ax - b = 0 umeer ne Goavwie 2 Kopret:
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moxeT ObiThb BbipaKeHo B 0oJiee MpaBHJbHOR (dopMme
caeAylomHuM 06pasoM:

cywecrsyer He Goaee 08Yx uucen x, Ora KOTOPbIX
x2—4ax-+b=0.

BosBpamasicb K COMHUTeNLHHIM (POPMYJHPOBKAM M-
MIHKAUMA, Mbl AOJIXKHBI ITOLUEPKHYTL OAUH emle Oodee
BaxKHbIH MYHKT. B 21X popMymunoBKax Mbl VIBe KAACM,
YTO OJHO BLICKA3bIBAHHE, a UMEHHO AHTEUENSHT UMILINKA-
MM, HMEEeT CJENCTBHEM JPyroe BLICKA3bIBAHHE — KOHCEK-
BEHT UMILIMKANUH, 11JIH 9TO BTOpOE cJjejyeT u3 nepsoro. Ho
00LIYHO, BLipaKanch TaiKHa 00pa3oM, Mol NOAPA3yMmEBaeM,
YTO MpHu3HANHEe HCTHHHOCTH IepBOr0 BbICKA3bIBAHHS, TakK
CKazaTh, HeOOXOMHMO NPHBOAHT HAC K TAKOMY Ke IpH-
SHAMHIO OTHOCHTEJEHO BTOPOTO BbICKA3bIBAHUA (M UTO, BO3-
MOZKHO, MBI Moray Obl [JazKe BLIBECTH BTODOE BHICKA3bl-
paHile U3 nepsoro). Oanaxko, Kak Mbl y»Ke 3HacM H3 Mma-
parpacda 8, 3HayeHHe HMIJIHKALHH, YCTAHOBJIEHHOE B COB-
DEeMEHHOH JIOrHKe, He 3aBHCHT OT TOTO, HMeeT JIM €e KOH-
CeKBEHT NOAOGHYIO CBsI3b CO CBOHM aHTeleneHTOM. Bcs-
KHH, KOTO HIOKHPYET, YTO BblpaKeHHe:

ecanw 2 - 2=—4, ro Hoo-Hopk ecte Ooaviuoli eopod

pPACCMaTPUBACTCS B JIOTHKE KAk 3HAUMMOE B Aaxe HCTHH-
HOC BbICKa3blBaHue, Halaer, uro euge TpyaHee Oyaer MpH-

MHPHTbBCA ¢ TAKMM BHAOHW3MEHEHHEM 3TOr0 BbIpazKenls,
Kak

npednonoscenue, yro ? - 2 =4, umeer caedcraues, 4In
Heuio-Hopx — Boasiioii 2opod.

Takum o6pasom, Mbl BHIHM, HYTO paccMarTpHBaeMbic
310ck cnncoOnl (POPMYJHPOBKH — HJIM  BH/IOM3MEHEHUA
YCJIOBHOrO BBICKA3BIBAHHA BeAVT K [apajOKCAJLHO 3BY-
samun oboporaM H eme Gosee yrayOJsiior pasHoTaacust
Mexmny oObiyHOM peublo M MareMarHueckoH joruko#. Io-
3TOMY-TO OHH He pa3 BbI3blBaJH paszHooOpasHble Hednpa-
3yMeHusa W Oblau OZHOH M3 NpPHUYHH TeX CTPACTHLIX K He-

penxko OGecnJogHbIX CIIOPOB, O KOTOPbIX Mbl YINOMHHaJH
Bhillle,
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C 49HCTO JIOrHY4eCcKO# TOYKM 3PEHHS] MBI, KOHEYHO, MO-
xKeM u3bexaTb BCeX BO3HHKAWILUX 37ech BO3paXKeHHH,
YCTAHOBHB SICHO pa3 W HaBceraa, yro Opu ymorpebJeHHT
BLILIEYIIOMHHAEMbIX (DOPMYJNHPOBOK Mbl GymeM mpeHeOpe-
ratb HUX OOLIYHBIM CMBLICJOM H GyleM MNpuUAaBaTh HM B
TOYHOCTH TO XK€ COJepKaHHe, KaK H OOGLIKHOBEHHOMY
YCJIOBHOMY BbickasbiBaHHO. Ho 310 Obl0 6b1 HeymoOHO
B IpyroM orHoweHuy, u60 OLIBAIOT CJy4YaH, XOTS H He B
caMoit Joruke, Ho B 00JacTd, OJIH3KO ¢ HeH COMpUKAacaio-
uledcss, 4 MMEHHO B METOLOJIOTHH JAEAYKTHBHBIX HAaVK
(cm. 1. VI), korga Mbl TOBOPHM O BBICKA3BIBAHHSIX H OT-
HOLUEHUH CJeJCTBHSL MeXKAY HUMH U npuberaeM K TakiM
TepMHUHAM, KaK «8aeuer» u «caedyers B HHOM CMbICTe,
HaxoxsieMcss B 6ojiee TECHOM POACTBE C OOBIYHBIM sI3bi-
koM. [ToaTomy Gbuio Obl Jyumie u3beratb Takux (popmy-
JIUPOBOK, TeM OoJjiee YTO B HalleM PacloOpsi’KE€HHH HMEeT-
¢l MHOTO (POpPMYJHPOBOK, HEYA3BHMBIX HH JJIT OJHOTO
H3 3THX BO3paxKeHUH 1k,

10. IkBHBAJIEHTHOCTh BBICKA3bIBaHHH

Msul paccmMoTpuM elie OJHO BbipaxeHue H3 06JacTH
HCUHCJIeHHs] BbICKa3LlBaHHH, CPaBHUTEJBLHO pENKO BCTpe-
yaiolieecsi B MOBCE/JHEBHON peud, a HMeHHO (pasy «ccsll,
& Toavko ecaus. Ecan xakue-mHOO JABa BbICKAa3bIBaHHSA
coequHeHbl 3TOH (bpas3oil, B pe3ysabTare IOJYy4YaeTCs CIOHK-
HOE  BbICKa3biBaHHE, Ha3biBaeMOe S KBHBAJEHT-
HocTbh10. /IBa BbICKAa3biBaHUsl, COeJHHEHHbIE TaKUM 0O-
pa3oM, HasbiBaloTcs JeBOH U NpaBOH YacThplo
9KBHBAJEHTHOCTH. YTBepxKAas 3KBUBAJEHTHOCTh
JIBYX BbICKa3bIBaHHH, MBI TeM CAMbIM HCKJIOYaeM BO3-
MOKHOCTh TOIO, YTO OJHO H3 HHX HCTHHHO, a JApyroe —-
JIOKHO, 3KBHBAJIEHTHOCTb, CJIEJOBATEJbHO, UCTHHHA, €CJIH
ee JeBas M mpaBas yacril JquGo o6e HCTHHHBL, JH60 o€
JIOKHBI, B IPOTHBHOM CJiyuae 3KBHBaJIEHTHOCTb JIOXKHA.

CMbICJT 3KBHBAJIEHTHOCTH MOXKHO OXapaKTepH30BaThb
eme apyrum o6GpaszoM. Ecinm B ycJIOBHOM BLICKA3BIBAHHI'
MBI TOMEHSIeM MeCTaMH AHTeIeAeHT U KOHCEKBEHT, TO IO-
JyuMM HOBO€ BLICKAa3blBaHHE, KOTOPOe [0 OTHOUIEHHIO
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K [EepBOHAYaJbHOMY BLICKAa3blBAHHIO Ha3bIBAeTCA K O H-
BEpPCHBIM BBICKa3biBAHUHEM HIM KOHBEpPCHEH
AAaHHOTrO BBICKa3bl BaHHsA BosbMmeMm, Hampumep,
B KauyeCTBE II€PBOHAYAJbHOI'O BLICKA3blBAHHA HMIIJIHKA-
HHIO:

()

eCAU X — NOAOMUTEAbHOE HUCAO, TO 2X — 1OAOIUTEAb-

HOEe 4uCAo;
TOrJa KOHBEpCHEH 3TOro BhICKa3bIBaHHS Gymer:
(1)
ecau 2x ~— NOAOXHCUTEAbHOE HUCAO, TO X — HOAONUTEAb-

HOe HUucao.

Kak noka3sbiBaer atoT npumep, ObIBAIOT CJyyad, KOrja
KOHBEPCHSI MCTHHHOTO BbICKa3blBaHus HcTHHHA. Ho c Apy-
rO# CTOPOHBI, JJIA TOro 4to6bl yOeAuTbCs, YTO 3TO — He
ollmee MpaBHJIO, JOCTATOYHO 3aMEHHTb «2x» Ha «Xx¥» B
(I) u (II); BbickaswiBanue (1) ocraercss HCTHHHLIM, BHICKA-
spipanne xe (I1) craner joxHbBIM. Eciu Temepsb CaAy4YHTCH,
YTO JBa YCJOBHbIX BBbICKa3bIBAHHS, H3 KOTOPbIX OIHO
ABJIeTCA KOHBCPCHeH Apyroro, o6a HCTHHHBI, TO ¢akr
X ONHOBPEMEHHOH HCTHHHOCTH MOXeT OBITh BbIPAXKCH
TaKxKe COeMHHEHHEM AHTelleleHTa H KOHCEKBEeHTa KaXO-
r0 H3 3THX JBYX BHICKA3bIBAaHHH NPH MOMOIIHU CJOB «2CAlL,
u rtoavko ecau». Tak, nBe NpHBEJEHHbIe BBIIie HMIJIHKA-
UHH — [epBOHAauaJbHOe BbicKaspiBaHHe (I) ¥ KoHBepcHoe
Boicka3biBaHue (II) — moryr ObITb 3aMeHeHBI OJHHM BbI-
CKa3blBaHUEM:

A —— NOACHCUTEALHOEC HUCAO, eCAl, U TOAbLKO eécal, 2x —
NOAOMUTEABHOE HUCAO

(B KOTOPOM JBe 4acTH SKBMBAJCHTHOCTH MOTYT elle MO-
MEHSTbCA MECTaMH).

HHorpa ynorpe6asioT elle HEKOTOphIe Apyrde Gopmy-
JILPOBKH, MOFYILHE CAYKHTb BBIDAXEHHEM TOH e MBICJIH,
HampuMep:

U3; X — NOAOKUTEAbHOE HUCAO caedyeT 2X —
NCAOKCUTENbHOE YUCAO, U ODPATHO.
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ycaosgue, H4TO X — NOROMCUTEAbHOE  HUCRO, [
ycaosue, 4T0 2X — NOAOKCUTENbHOE 4UCA0, Opye Opyay
KBUBANCHTHOL,

ycaosue, 4TO X — NOAOMUTEAbHOE HUCAO, HeOH-
Xodumo u docrarouHo Oasn Toeo, 4Tobol 2x Obiao No-
AOHUTEAOHBIM HUCAOM,

YTOObL X ObIAO NOAOIUTENbHBIM HUCAOM, HEODX00U-
MO U docratoyHo, uTobbL 2X OB6IA0  NOAOMUTEAbHLIM
HUCAOM.

BMecTo coenyHeHHnst ABYX BBHICKA3blBaHWH BblpaxKeHHEM
«eCAU, U TOALKO eCAu», MOXKHO I03TOMY CKasaTh Takike,
4TO MEX/y STHMH [ABYMSl BbiCKa3biBAHHAMH CYLIECTBYET
OTHONI€eHHE CJeAOBAaHUA B 00e CTOPOHDI, HJIH UTo
3TH JBa BbICKA3bIBaHUs 2 KB U B aJl © HT H bl, HJIH, HaKOHel,
YTO KaX/Jo0e H3 JABYX BbICKa3bIiBaHHH siBJsercd He o0 X o-
AHMBIM W JAOCTAaTOYHBIM ‘yCJCBHEM IJIA
AP VYTOTO.

11, PopMyaMpoBKa onpejneennii H X NpaBuia

®pasza «ecau, u TOAbKO eCall» vacTo ymorpebisercd
npu GopMyJAHpPOBKEe ONpede I CHH i, T, e corJalienui,
yCTaHABJUBAIOIUHX, KAKOH CMBICJ Hafo NIpUaBaTh BLIpa-
JKEHHIO, Jiocesie He BCTpPeyaBllieMycs B AAHHOH AHCHHILIUN-
He M MOrylieMy ObITb HEMNOHATHBIM HEHNOCPEeACTBEHHO.
Hpennonox{me HanpuMep, 4to B apH(MeTHKe CHMBOJ
« °=» A0 CHX Nop emie He ynorpebJsijics, HO YTO KTO-
aubo Kejlaer BBECTH ero Temepb B paccyxAeHHs (pac-
cMaTpuBad ero, Kak OOblYHO, B BHIE COKpalleHHs AJ3
BBIDAXKEHHSI «MEHblie uAu pasuos»). Hdaa atoro nHeobxo-
AUMO MpeXAe BCEro ONpeneSUTh 3TOT CHMBOJ, T. €. TOYHO
OoOGBACHUTD €ro 3HaYeHHe B TePMHHAX BbIPAXEHHU Ve
H3BECTHBIX, Upbe 3HAYEHHe He BhI3biBaeT cOMHeHHH. Urotn
OCYIILeC1BHTb 3TO0, Mbl (POPMYJHpYeM cleAyollee olpexne-
JIeHHe, — MpeAnoJaras, YTo « >» IMPHHANJEXRHT K yxe
M3BECTHBIM CHMBOJIAM:

MbL 2080pUM, HTO XY, €CAU, U TOABKO eCAl, He8epHo,
4o x > Y.
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Toneko uto CPOPMYJHPOBAHHEIM ONpeNeJieHHeM yCTa-
HaBJHBaeTCsl 5KBHBAJCHTHOCTb IBYX (PYHKIHH-BHICKA3bl-
BaHHH:

X=y
"
HeBepHo, uro X > Y,

TakuM 06pas3oM, MOXKHO CKa3aTb, YTO OHO [OIyCKaer
npeo6pasoBanue (POPMynbl «Xx=Y» B SKBHBAJEHTHOE Bbi-
paxeHue, He cojepxkauee OoJjee 3HAKA « =», HO cdop-
MYJHpPOBAHHOE TNOJHOCTBIO B TEPMHHAX, H3BECTHbIX HaM
eme panblle, To ke camoe OTHOCHTCS KO BesKoH thopmy-
Ae, MOJy4YaeMOR M3 «X o Y» NyTeM 3aMeHbl «X» H «Y>
NIpOHM3BOJIGHBIMH CHMBOJIAMH HJIH Bbipa)keHUsiMH, o603Ha-
YaMHEME yucaa. Popmyaa:

3425
2KBHBAJICHTHd, HallpuMep, BBICKa3bIBAHHKO:

Hegepro, 4ro 34 2 > 5;

TaK Kak MocjelHee fBJSETCS HCTHHHBIM BbICKasblBaHHEM,
TO UCTHHHO M nepBoe. ITono6nbIM ke o6pa3oM H popmyda

4=2+41
3XBHBAJIeHTHA BbICKA3bIBaHUIO:
HegepHo, uTo 4 > 2 - 1;

npuyeM 06a — JIOXKHbIE YTBEpPXJAEHHA. IT0 3aMeyaHue
IIPUMEHHMO Takxe K 0ojiee CJIOXKHBIM BbICKA3bIBAHUSAIM H
(hyHKUHSIM-BBICKA3BIBAHHAM; ripeobpasysi, HalpHMep, Bbl-
CKa3blBAHHE:

ecan X =y un y=z, mo x=z,
MBIl MTOJy4yaeM:

€CAU HEeBepHO, 4TO X > Y, U eCAl HEeBepHO, 4To Y >z, TO
HEBEPHO, YTO X > z.

Kopoue roBopsi, B cHJIy onpenejeH#si, aHHOTO Bhillie,
MLl B COCTOSIHHH HOpeoGpa3oBaTb BCSKOE IPOCTOE HJIH
CJIO}HOe BhICKa3blBaHUE, COfEpKAlLee 3HAK « ==», B KBH-
BajleHTHOe BbICKa3blBaHHe, YyXKe H@ colepXKaliee €ero,—
ApyruMn cloBaMH, TaK CKa3aTh, MEPEBECTH €rc Ha f3bK,
B KOTOpDOM 3HAK «=» He BCTpeuaercd. M1 3THM uMeuna
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(hakTOM XxapaKTepPH3yeTCAd poOJib, KOTOPVIO OfipelreeHHs
HTPAIOT B MaTeMaTHUYECKHX RUCLHIJIMHAX.

Yro6bl onpejesieHHe XOPOLIO BBLIMOJIHHJIO CBOIO 3ala-
yy, HaJo cobJIroaaTh H3BECTHbIE Mephl IPeJOCTOPOXKHOCTY
npu ero gopmyaupoBke. C 5Tofi neibio BoipaboTaHbl Clc-
UHaJbHble NpaBuJia, TaK Ha3blBaeMble MpaBHJa OI-
peneNeHH A, TOYHO YCTAaHABJIHBAIOIHE, KaK CTPOHTH
IpaBHJbHbie ompefenenuda. He maeasi 3gech TouHOH hOp-
MYJHPOBKH 3THX NpPaBuj, OTPAaHHYUMCH 3aMeuaHHeM, UTo,
OyAyud IIOCTPOEHO Ha HMX OCHOBe, KaxJoe olpejeseHue
MOXKeT MpUHATL (POPMY 3IKBHBAJIEHTHOCTH; NEPBbIH uJieH
5TOH 5KBHUBAJIEHTHOCTH, ONpefeJfAeMoOe, [JOJXKEH
OLITh KpPaTKOH, rpaMMaTHIeCKH NPOCTO# (hyHKuMelH-BhICKa-
3bIBAHHEM, COAeprKallell NOCTOSHHYIO, MOJAJIEXAUIYI0 Oll-
penesieHHI0; APYyrod 4YieH, ONpeneJIUTeJdb, MOXeT
ObiTb (PyHKIMEeHA-BbICKA3bIBAHHEM IIPOU3BOJIBHON CTPYKT y-
pbl, OJHAKO comepiKalled TOJNBLKO NMOCTOSHHbLIE, CMBIC KOTO-
puiX Ju00 HEeNOoCPeACTBEHHO OueBHACH, JHOO YyiKe Oblal
[IpelBapHTEJILHO BBISICHEH. B 4aCTHOCTH, HH NOCTOSIHHAA,
nojJexaunias onpeneNeHUIO, HU Kakoe-JnGo JApyroe Belpa-
JKeHWe, NMpPeJBapPHTENIbHO OlpejesieHHOe € €e IIOMOIUbIO,
He JOJIXKHBl BCTPEYAThCH B OIpeleJHTeNe; B IPOTHUBHOM
ciy4yae onpenesieHHe HeNpaBUNBHO, OHO CONEPIKHT Omub-
Ky, HU3BECTHYIO IOJi Ha3BaHHeM NMOPDOYHOTFO Kpyra
BOoOONpejgeJeHHUH Nogo0HO TOMY Kak ToBOPSIT O 110 -
POYHOM KPYyFre B JOKa3aTe€JbCTBeE, ecJii 10JO-
FKEHHe, M3 KOTOPOTO BBHIBOAAT JIOKA3LIBAEMVIO TeopeMy,
CaMO OCHOBLIBAaeTCi Ha TOH e TeopeMe HJIH Ha KakKoOM-
Ju0o Apyrof, IpeABapHTEIbHO JOKAa3aHHOH ¢ ee I0-
Mowibio. YroObl NMOAYEpPKHYTh YCJAOBHBIH Xapakrep ofpe-
JeJleHHsl H OTJIHYaTh €ro OT APYTUX IOJIOXKEHHH, HMelo-
KX (OPMY SKBHBAJEHTHOCTH, HeGecIOoJe3HO MPeAnoch-
JlaTh eMy 4YTO-JIH60 BpOJd€ CJIOB® «Mbl [OBOPHM, 4YTO...»
Jlerko yGemuThbcd, YTO NPHUBENEHHOE Bbillle ONpeleseHHe
CHMBOJIAa «==» YAOBJIETBOpSieT BCEM 3THM YCJOBHAM; B
HeM ecTh OIlpejelgeMoe:

X=Y,
B TO BpeMf KaK ONpeNesUTeNIeM CIYXHT:
HEe8ePHO, 4TO X > Y.
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CJoienyer OTMETHTh, YTO MAaTeMaTukH, (OpMYyTUPYs
onpeleeHHs], MpeAOYHTAIOT CJOBA «ECAU», KUAUY, K6 CAY-
yage, K0e0a» -— BHIPAKEHUIO «eCAU, U TOAbKO ecaus. Ecau
Obl, HalpuMmep, HM HYXHO O6blI0 cHOpMYJHPOBATH OIpe-
LeTeHHEe CHMBOJIA «==», OHH BepOATHO jAajsu 6bl ero B
cJeyIoleM BHIC:

MblL  yTeepxcoaem, 4T0 X<, 8 cAYude, Ko20a HeeepHo,
YTO X > l.

3710 BHINJAAKT TaK, Kak OyATO Obl Moxo6HOe onpenene-
HHE TOJBKO YCTaHaB/LBaerT, 4TO OIpejeJsemMoe CaenyeT
H3 onpeneanTesl, HO ONpelesjieHHe He NOAUEPKHUBAET, UTO
OTHOLLEHHE CJIefCTBIisT NEeHCTBHTENbHO TaKkxke H B obpar-
HOM HamnpaBJjeHHH, 4 TakuM oO0pa3oM 3xech BblIajgaer
VKa3aHHe Ha SKBIBAJIEHTHOCTb OINpeNeAsieMOr0 H Ofpe-
neaurenss. Ho B AelcTBHTENIbHOCTY 374eCH MMEeTCs MOJI-
yalNiBoe JOIVIIEHHe, YTO KeCAU» H «8 cay4ae, Koz0a»
B JaHHOM CJOBOYNOTpeOJeH#H, T. € IpH COeAHHEHHH
ONpPEeNeNnsieMOro M ONpeNeJHTeNs, MNOJKHLI O3HayaTh TO
XKe camoe, 410 OOGBIYHO O3HAYaeT <«eCAll, U TOALKO
ecau». K 3tomy Hamo no6aBuTh, utOo (OpMa 3KBHBA-
JIEHTHOCTH — He eNUWHCTBEHHasdA ¢opMa, BO3MOXHas MpH
dhopMynHpoOBKe ompenesieHUH 2.

12, 3aKOoHBI MCYHCJEHHUS BbICKA3bIBAHMIK

B xoHue Hauwero pasbopa HauOojiee BaxKHBIX BHIpA-
MEeHUH HCYHCJEHNS BbICKA3bIBAHHH NONpoOyeM OxXapakxre-
PH30BATh 3aKOHBEI 3TOT0 HCYHCJEHHS.

PaccmorpuM caenayioniee BbiCKasbiBaHHE:

Ecau 1 — noaooscureavroe qwucro u 1< 2,
TO 1 — NOAOKHUTEALHOE YUCAO.

3T0 BLICKA3biBaHHe, HECOMHEHHO, HCTHHHO, OHO COjJep-
JKUT HCKJIOUHTENLHO HOCTOSHHBIE, IIpUHALJEXAUHe X
obnacti Joruku H apu(pMeTHKH, ~ H BCe JKe HHKOMY He
Hpuuito 6bl B TOJIOBY BKJKYATh 3TO BBLICKA3LIBAHHE, KaK
ocobyio TeopeMy, B yueOHMK MaTeMaTukd. Ecan obny-
MaTh, NMOYeMy 3TO TaK, HYXKHO INpPHTTH K 3aKJIOUEHHIO,
4YTO 9TO BLICKA3bIBAHHE COBCPIIEHHO HEHHTEPECHO ¢ TOUKH
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3peHUS apHPMETHKH; OHO HHKOMM 0O6pa3oM He CHOCOGHO
0o00raTHThb HAaWid HNO3HAHHY OTHOCHTEJIBHO UYHCENd, €ro
HCTHHHOCTb COBEDIIEHHO He 3aBHCHT OT COAEPXKAHUA
BCTPEYAIONIHXCA B HEM apU)METHUECKHX TEPMHHOB, HO
TOJIBKO OT CMbICJIa CJOB «U», «ecau», «ro». Urobul yGe-
OHTBbCH, YTO 3TO TAK, 3aMEHHM B PACCMarTpHBaEcMOM CVXK-
JEeHUH KOMIIOHEHTH

1 — noaoxureavtoe 4ucCa0
1 >2

JIOGhIM APYTHM BbICKA3blBAHHEM H3 IIPOH3BOJBHO B3HTOH
obaactH; B pesyjbrare MOJyuYdM PpAA BBICKA3LIBAHHH,
KaXJ0e H3 KOTOPbIX, MOROGHO mepBONAYAABLHOMY CYyXKAe-
HUIO, HCTHHHO; HampHMep:

ecau Oannan gpueypa — pomb u ecau ra we Quaypa —
npAMOYeONbRUK, TO OaHHAR uaypa — pomb;
ecau ceeo0na BOCKpeECeHbe 1L CBETUT COARYe, TO
ceco0Ha sOcKpecerive.

Uro6bl Buipa3uth (akt B Oojiee ofumiell ¢opMe, Mol
BBeJAeM NepeMeHHBle «pP» H «g», YCJHOBHBIUHCH, UTO 3TH
CHMBOJIbI He cJyxKaT o0o3HayéHHeM YHCesJ HAH KaKHX-
Ju60 APYTHX IIpeIMeTOB, HO 3aMeiljaioT cOGOH IeJble
BLICK23biBaHHUS; NMepeMeHHbe MOoA0OHOr0 pOZa HasbIBAlOT-
cd mepeMeHHBIMH BbHCKa3bBaHHAMHU, Hrak,
B paccMaTpHBAeMOM BBICK23EIBAHMH Mbl 3a@MeHUM BbIpa-
JKeHye:

| ~— noaoxcuUTeAbHOE 4UCAO

SHAKOM «p», a (hopMmyay:

1< 2

3HAKOM «g»; TakHM oOpa3zom Mbl mosyyaeM QyHKUHO-
BbICKA3blBaHHE:

ecau p u g, To p.

Srta ¢QyHKuHA-BHICKa3biBaHue o6jagaer TeM CBOHCT-
BOM, 4TO, €CJIH NOACTABHTb BMECTO «P» H «g» JO0ObI2 Npo-
U3BOJIbHbIE BbICKA3bIBAHHUA, TQ MOJYyYaTcs TOJbKO HCTHH-
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Hble BHICKAa3biBaHHA., DTOMY 3aMeyaHul0 MoXeT ObiTob
npuiaaHa ¢opMa YHHBepPCaJbHOTO MOJIOXKEHHS:
npu BCAKOM P U q, €CAL P U q, TO P.

Mgl 37ech NOJYyUHJIH TNepBbIH NpHMEP 3aKOHA HCUHCE-
HH5T BBICKa3bIBaHHH, KOTOpbIH MOXKHO pacCMaTpHBaTb Kak
3aKOH YyNpOUleHHUA INPH JIOTHYECKOM YMHOXKEHHh.
PaccMoTpeHHoe Bbillle BbICKa3biBaHHe ObiJlo JHLIbL YacT-

HbIM CJIyuaeM 3TOro YHHBEPCAJbHOrO 3aKoHa, NOAOOHO
TOMY Kak, HampuMep, ¢opmyJa:

2.3=23-2,

eCTb TOJIbKO YacTHbI# cJyyali YHHBepCAJbHOH apH(MeTH-
4eCKOH TEeOpeMbl:

08 A100LIX yucen X U Y, X - Y =Y - X.

ITonoGHbIM Xe 06pa3oM MOTYT ObITh IOJyYeHbl H IPY-
rue 3aKOHBbl HCUHMCJEHHSl BbICKa3biBaHMA. Mbl Jaem 3aech
HECKOJIbKO NpPHUMEPOB TAKHX 3aKOHOB; B UX (OPMYJIHPOBKE
Mbl ONYCKaeM YHHBEpCaJbHbIl KBAHTOpP <«NPU BCAKOM P,
g...» — B COOTBETCTBHH C OObIKHOBEHHEM, YIOMSIHYTbIM
B pasjesie 3, KOoTopoe sIBJSE€TCH MOYTH NPaBUJIOM AJsA
BCero HCYHCJEHUs BLICKa3blBaHHI.

Ecau p, 10 p.

Ecau p, T0 q uau p.

Ecau u3z p caedyer q u us q caedyer p, To p & q
IKBUBQANECHTHUL.

Ecau uz p caredyer q, @ us3 q caedyer r, To U3 p
caedyer r.

Ileppoe M3 311X yYeThipeX NOJOXKEHHH H3BECTHO Kak
3AaKOH TOX A€CTBa, BTOpoe — KAk 33aKOH yIpo-
Il e HHUs MPu JIOTHYECKOM CJIOXKEHHH, 4 UYETBEPTOE — KaK
3aKOH THONOTETHYECKOro CHJJAOTH3MaA.

Kak apugpmeTnueckue TeopeMbl YHHBePCaJbHOTO Xa-
PakTepa YCTaHaBJHBAOT HEYTO OTHOCHTEJBHO CBOHCTB
NPOU3BONLHBIX YHCEJ, TaK, MOXHO CKa3aTb, H 34KOHBI HC-
YHCJIEHHs1 BbICKa3biBaHUH YTBEPXKJAKOT HEUTO OTHOCHTEJb-
HO CBOHCTB POHM3BOJILHBIX BEICKA3biBaHUH. To o6CcTOATE -



72 06 ucuucaenutt soicknsviganll

CTBO, YTO B 3THX 3aKOHaxX BCTPeyalTCsa TOJbKO TaKHe
IepeMeHHble, KOTOPbIMH 3&MEILATCA COBEPUIEHHO MpO-
H3BOJIbHbIe BBbICKAa3bIBaHHS, ABJSETCA XapaKTePUCTHUECKOH
YyepTod  HCYHCJEHHA  BbICKa3blBaHHH, onpejeJsiollel
IIHPOTY ero of6oCblieHHs #u cdepy eroc npuMeHEHHs.

13. CHMBOJIHKA HMCYHMCJEHHSI BbICKA3blBaHHIi;
(byHKIHH HCTHHHOCTH H TabJHLUbl HCTHHHOCTH

CymecTtByeT npocTol ¥ oOUIH# MeTOA, Ha3biBaeMbIH
METOZOM TaOAUL HCTUHHOCTH MJIM MaTpPHL
HCTHHHOCTH, KOTOPHIH NOMOraer Ham B JOGOM yacTt-
HOM CJlyuae ONpeAeNHTb, HCTHHHO J¥ JAHHOE BbICKa3bl-
BaHUue H3 06JatTH HCUHCJEHMS BBICKA3biBAHHU M, CJelo-
B&TeJbHO, MOXKET JH OHO ObiTb BKJ/IOYEHO B YHUCJO
3aKOHOB 3TOT0 HCYHCJEHUd *,

Ilpu onucaHuu storo Meroma yao6GHo Oyaer mpuMe-
HATb CleluaJbHYyl0 CUMBOJIMKY. BbipakeHus:

HeT, U, uAau, ecau..., To, ecau, tt TOA6KO ecau
MbI GyIleM COOTBETCTBCHHO 3aMCHATDL:
~3 N3 Vi —; o

ITepBolfi ¥3 TUX CHMBOJIOB HaAJEXKHT CTaBHTh Nepen
sbIpaxkeHHeM, NOJJIEXKaUUM OTPHLAHHUIO; OCTaJbHbIE
CHMBOJIbI BCerjia NMOMELUEIOTCS MexKAy [ABYMsS Bblpae-
HHAMH («—» CTaBHTCS, CJEAOBaTEeJNbHO, BMECTO CJOBa
«TO», a CJOBO «ecAu» MpocTo omyckaetcs). OnHo, ABa HJIH
GoJiee MPOCTHIX BLICKA3blBaHHA IPUBOASAT HAC, TaKHM
o6pasoM, K 6oJjiee CJIOXKHOMY BBICKZ3bIBAHHIO; @ €CJH HaMm
HYXKHO BOCHOJIb30BATHCH OCAEAHHM AJisl TOCTPOEHUS AaNb-
Hefilux, edle O6oJiee CJIOXKHBLIX BblpaxKeHHil, Mbl 3a-
KJ4aeM €ro B CKOOKH.

Ilpu riomolliy mepeMEeHHbIX, CKOGOK H MNPHHATHIX BLILIC
NOCTOSHHBIX CHMBOJIOB (a HHOrJla TakXe NPH HOMOIIH
JOIIOJIHATEJIbHLIX TOCTOSHHLIX MOAOOHOrO K€ XapakTepa,

* DToMy MeTopy mosoxHn Hauano [Impc (Plerce), ywxe yno-
MSAUYTHIA HAMH I APYrOMY MHOBOAy (CM. HOJACTDPOYHOE TIPUMEYd-
¥de Ha cTp. 44).



Cumgosuka UCHUCACHUS BLICKA3bIBAHLLL 73

0 KOTOpbIX Mbl 3iecb He OyJeM TOBOPHTb) Mbl MOXKEM
JlaTh 3alHCb BCeX BBICKA3bIBAHHH H (DYHKLHI-BbICKa3biBa-
HUH, NPHHAAJIEeXAIUX K 00/1acTH HCYHCJEHHsI BbICKasbl-
BaHuH. [IpocTediuMU DYHKIUSAMH-BbICKA3bIBAHHAMHU SIBJIS-
I0TCS, KpOMe YaCTHbIX [epeMeHHbIX BbICKa3blBaHHH,
BbIpaXKeHHA:

~p, PNG PN G PG, Pog

(u ppyrue nomoOHble Ke BbIpaykKeHusi, OTJHYZIOIIHECS OT
3THX TOJIbKO BHJIOM YIOTpeOJisieMbix NepeMeHHbIX). Kak

NpUMep CJIOXKHOH (DYHKIIMH-BbICKA3blBAHHSI PACCMOTPHUM
BbipaxKeHHue:

(r\ q) > /\r)

KOTOpPOE, MepeBOAs CHMBOJBI HA OOBIUHbIH $3blK, Mbl UYH-
TaeM:

ecau p uau q, TO p ur.

Eute GoJslee C/IOXKHBIM BbIpaxKeHHeM sIBJIIeTCSI NpHBe-
JICHHbIH Bblllle 3aKOH I'MIOTETHYECKOI'O CHJIJIOTH3Ma, KOTO-
pPblii Temepb NpHHHMaeT (oOpMY:

[(p—~>q) N\(q—1)]—>(p—>r).

Mgl MoxeMm Jerko y6enuTbesi, uTo Kaxkuasi ¢GyHKilHsA-
BbiCKa3blBaHWe, BCTpeyaiowlascsi B HalleM HCYHCJEHWH,
€CTb TaK HaspiBaeMass (GyHKUHMAg HUCTHHHOCTH.
ITO 0O3HAYAeT, UTO MCTHHHOCTb MJIH JIOXKHOCTH BCSIKOTO
BLICKA3bIBZHHUSA, MOJIyYeHHOro H3 3THX (QYHKUMH ITyTeM
I0JCTAHOBKH BMECTO IePeMeHHbIX KaKHX-JHOO BBICKA3bl-
BaHUH, 3aBUCHT HCKJ/IOUUTEJbHO OT HCTHHHOCTH HJIH JIOXK-
HIOCTH TNOJCTABJIEHHBIX BBICKA3bIBAHHHA. [10 OTHOIICHHIO
K T[poCTeHlHM (PYHKUHSIM-BbICKa3blBAHHAM « ~pP »,
«p/\g» ¥ T. 1. 5TO HENOCPE/ICTBEHHO CJeNyeT H3 3aMeya-
HUll, cresanHblX B naparpadax 7, 8 u 10 U kKacawoUUXCA
CMBbICJIA, IPHaBaEMOTO B JIOTHKE CJIOBAM HET», «U» U T. I
o to ke camoe IIPUMEHHMO, NOAOOHbIM XXe o0Opa3oM, K
CHOXKHBIM ¢yHKUHAM. PaccMorpum, Hanpumep, ¢pyHKLHIO:
«{p \/q y— (p /\ r)». BrickasbiBaHHe, noOJy4yaeMoe H3
Hero nyTeM MNOACTAHOBKH, €CTh HMIJIHKALHA, H, CHEIO0-
BaTeJbHO, ero HCTHHHOCTb 3&BHCHT TOJIbKO OT HCTHHHOCTH
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ero aHTeleJeHTa M KOHCEKBEHTa; HCTHHHOCTb aHTele-
JAeHTa, #ABJAIIIErocs [JHIBIOHKIHeH, TMOJyueHHOH U3
«p \/q», 3aBHCHT TOJIBKO OT HCTHHHOCTH BbICKA3bIBaHWUH,
NMOACTABJIEHHbBIX BMECTO «P» H «g», U TOYHO TaKHM XKe
06pa30M HCTHHHOCTb KOHCEKBEHTA 3aBHCHT TOJBKO OT
HCTHHHOCTH BbICKAa3blBaHHi, NMOJCTABJSEMBEIX BMECTO «p»
H «r». [Io3TOMy HCTHHHOCTb BCEro BHICKA3blBaHHsl, MOJY-
YeHHOr0 H3 paccMaTpHBaeMoOH (pyHKLHH-BEICKa3bIBaHHS,
3aBHCHT HCKJIIOYHTEJbHO OT HCTHHHOCTH BBLICKZ3BbIBaHHIH,
NOJACTABJAEMbIX BMECTO «P», «g» H «r».

Yro6bl COBepIIEHHO TOYHO YBHAETb, KAK HCTHHHOCTb
HJIW JIOXHOCTb BbICKa3bIBaHHs, MOJYYEHHOTO NpH MOMOIILH
NOJACTAaHOBKH B HAaHHYKO QYHKUHIO-BbICKa3biBaHHE, 3aBHCHT
OT HCTHHHOCTH HJIH JIOXKHOCTH BbICKa3blBaHui, NOJICTaB-
JIEHHBIX BMECTO lepeMeHHbIX, Mbl COCTZBHM TaK Haa3bi-
BaeMylo TaOGJHLY HIM MAaTPHLYy MCTHHHOCTH
AJst 3Toi ¢pyHKuuu. HauHeM c Toro, uTo ZaanM HogoGHYIO
TabauLy AJas QYHKUHH « ~ p»:

Pl ~p
1% J
J1 %!

A Bor of6beauHeHHas TabJauLa HCTHHHOCTH AJs APY-
THX 3JeMeHTapHbIX GQyHKUHHA — «p/\ g», «p\/g» H T. A.

P9l prapvVepSq poq

nH H 4] n
Jq H J1 n n
nn J n J1
Jg J J J n

=0 s =

Cwmbica 3THX TabjHu cpa3dy Aenaercs NMOHATHBIM, eCJH
6ykBol «HM» u «/I» cooTBeTcTBEHHO MNpPHHATb 32 COKpa-
uleHHoe 0003HAYyeHHe CJOB: «HCTHHHOE BHICKA3biBAHHE» H
«JIOXKHOE BbICKa3biBaHHe». Hanpumep, Bo BTOPOil CTpouke
BTOpo#t TabaMibl, B MeCTax, pacHoJIOXEHHbIX MOoJj 3aro-
JOBKaMH «p», «g» H «P—>@», Mbl COOTBETCTBEHHO OGHapy-
xuBaem GyxkBbl «JI», «M» u «H». U3 310rO0 MU AenaeM
BbIBOJ, YTO BbiCKa3biBaHHE, MOJy4YeHHOe H3 HMILIHKaUMH
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«p - q» HCTHHHO, eCJIi BMECTO «p» MNOJACTaBHThL Ji06oe
JIOXHOe BBLICKAa3biBaHHE, a BMECTO «q» — JM060e HCTHH-
HOe; 3TO, OYEBHAHO, LiEJUKOM corjlacyeTcsl C 3aMedaHHf-
MH, cAesaHHBIMH B naparpage 8. llepemeHHble «p» u
«q», BCTpevaiouecs B Tabauuax, MOTLYyT, pasymeercs,
ObITh 3aMEHEHbl BCAKHMH JPYTHMH IIepeMeHHbIMH.

C noMouibi0 ABYX BbllUeNpUBeXeHHbIX TaGMHL, Ha3bi-
BAaGMbIXOCHOBHBIMH TaOJHILAMH HCTHHHOCTH,
MbI MOXKeM TIIOCTPOHTh MPOH3BOAHBIe TaGJaH LB
HCTHHHOCTH IJA BCAKOH CJOXKHOH (YHKUHH-BBHICKA-
soiBaHuA. Hanpumep, taGnuna naa ¢yHknua «(p\/ q) -
( g/\r)» BLICHANHT TaK:

| pvag pAar (pVq) —(paAT)

SESLasEos
SeSsSasE
HESSXSSS |

SOSNEEAaSXEN
Smmmasox
oo S B e S e ¥

Yro6el OGBACHATH NOCTpOeHHe 3TOA TaGaHubi, pac-
CMOTPHM XOTA Obl ee HNATYI0 TOPH3OHTAJBHYIO CTPOKY
(non sarosoBxamu). [ToacraBiseM HCTHHHbBIE BbICKAa3biBa-
HHA BMECTO «p» H «g» H JIOXKHO€ BLICKAa3blBaHHE — BMeE-
¢to «r». Corsacuo BTopofi OCHOBHOK TaGJHIle, Mbl TOTAA
fojlyqaeM, 4ro <«p /\g» — HCTHHHOE BbICKa3hlBapHe, a
«p\/ r» — JI0XHOE BbicKasmBaHue. Bcst dyHknua «(p\/q)
—(p /\r)» oka3biBaercsi TOrga HMIUIMKalHeHd, B KOTOPOH
AHTEIeAeHT — HCTHHHbIH, a KOHCEeKBeHT — JIOXKHbIH, 3a-
TeM, ONATHL-TAKH C IIOMOHIbIO BTOPOH OCHOBHOH TaGJuibi
(B XOTOpO#i, B 1aHHOM CJly4yae, pacCMaTpHBaeMm «p\/g» H
«p /\r» B KauecTBe Bbipa:KeHuH, 3aMEHAIOIIHX HALIK «p»
H «q», MbI MPUXOAHM K 3AKJIOYEHHIO, YTO ITA HMILIHKA-
I4A ABJAEICS JIOXKHBIM BBICKA3bIBAHHEM.

Fopu3oHTajbHbIe PAABLI TAOJMHLbI, COCTOSILHE H3 CHM-
sosoB «M» u «JI», HasbiBalOTCA CTPOKaMHM TaOIHLBE,
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a BepTHKaJbHble psijibl —cToga 61 amu. Kaxaas cTpo-
Ka 1y, TOYHee, Ta 4acTb KaXKAofi CTPOKH, KoTopas pac-
NOJIOKECHA HAJEBO OT BEPTHKAJLHOH uepThl, NpeACTaBasderT
M3BECTHYIO HOACTAHOBKY MCTHHHBIX HJiH JIOKHbIX BbiCKa-
3bIBAHHH BMECTO IepeMeHHbIX. IIpH mocTpoeHHH MaTPHIb
JaHHOH (yHKNHH MBI 3a0OTHMCSI O TOM, YTOOBI pPaccMOT-
peTb BCe BO3MOKHble CHNOCOObl, KOTOPBIMH KOMOHHAIKSI
cUMBOJIOB «M» H «JI> Mmoxer ObiTh COOTHECeHa ¢ nepe-
MEeHHBIMH; H, pa3yMeeTcd, Mbl HHKOTJa He NumieM B Tal-
JHIe JBE CTPOKH, KOTOpbie He OTJHYaJHCh Obl APYI OT
apvra aubo uucjoM, JuO0 mOpsAAKOM cHMBOJIOB «H» 1
«JI». 3areM, MOXKHO JIETKO YOEAHThCS, YTO UHCJIO CTPOK
B Tabnune mnpocTedmnM 0oGpasoM 3aBHCHT OT YHC/a
pPAUIMYHBbIX IepeMEeHHbIX, BCTpeyaloluxcss B QYHKIHU;
ecqu ¢GyHKuMA comepxkuT 1, 2, 3,... mepeMeHHHX pa3HOro
BHJA, ee MaTpuUa COCTOHT M3 2'=2 22=4 23=8 .
CcTpoK. UYHcao Xe KOJOHOK PAaBHO  UMCJY UYACTHBIX
(pyHKUHH-BBICKA3bIBAHHA ~ pasJUYHOTO  BHAA  COIEp-
Kamuxces B JaHHOH  QYHKUMM  (IpHYEM H  peJsas
(GyHKUHS TaK}Ke BKJAYAETCS B UHCJAO €€ YACTHbIX (YH-
1HH).

Tenepo MBI B COCTOSIHHII CKa3aTh, KAK MOXKHO OfIpe;ie-
JIUTh, HCTHHHO WMJM HET Kakoe-An6G0 BLICKA3bIBAHUE H3
HCUHCJEHHs! BbICcka3biBaHuH. Kak Mbl 3HaeM, B HCUHCJICHHA
BLICKA3biBAHHUH HET BHEIHed pPa3HHIBI MEXK/JAY BBLICKA3bI-
BaHUAMH H. (YHKUHMAMH-BHICKA3LIBAHHAMH, HOO eINHHCT-
PeHHAS PA3HHI|A 3AKJIOYAETCH B TOM, HTO K BhIPAXKEHHSM,
paccMaTpHBAaeMbIM KaK BbICKAa3bIBAHHH, BCErja MBICISHHO
N0GaBJseTcd YHHBepCaJibHblf KBaHTOp. [as1 TOro urolnl
Y3HATb, HCTHHHO JIH JAHHOE BbiCKa3blBaHHe, Mbl o0b6pa-
1mjaeMcs ¢ HUM B LAHHOM cJjyyae Kak ¢ (pyHrHued-BbicKa-
3blBaHeM H CTPOHM MAJisl Herg TaGJHIly MCTHHHOCTH. Ecnn
B TiOc/efHeld KOJOHKe 3Tod Tabnuubl He BCTPeyaercsi
CHUMBOJ «JI», TOrAa Ka)Jxoe BHICKA3HIBAHHE, MOTYIIeEC
6bITh MOJYYEHHBIM H3 paccMarTpHBaeMOH (YHKIHH NpH
1IOMOIH MOACTAHOBKH, OVAET HCTHHHBIM, H, CJ€J0BATE]h-
HO, Hallle MepBOHAYaJibHOE YHHBEpPCAJbHOE BbICKA3LIBaHHE
(nonyueHHOe H3 (QYHKUHH-BbICKA3bIBAHHA TMpH [OMOINH
MBICJIEHHO TPEINOCHIIAeMOro eMy YHHBEPCAJIbHOTO KBAH-
TOpa) — TakXke HCTHRHO. Ecam xe nochelHssd KOJOHKA
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sakJjoyaeTr B cebe xoTsl Gbl OAMH 3HAK «JI», Hallle BbICKA-
3bIBaHUE JIOXKHO.

Tak, Hanpumep, Mbl BHIENH, UTO B MaTpule, IO-
CTPOEHHOH st GYHKUHH <«(pV ¢)—(p Ar)».3Hak «JI»
BCTPeYyaeTcss 4eThipe pasa B mnocjegHeHd KkoJsonke, Ecau
Obl, cJe10BaTebHO, pacCMaTpPHBATh 3TO BhIpaskeHHE KaK
BLICKA3biBaHHE (T. e., eCni INpellocbllaTh €My CJ0Ba
«NpU BCAKOM P, q W r»), Mbl HOJAYUHJIH ObI JIOXKHOE
BbICKasbiBaHue. C ApYyrofl CTOPOHbI, HPH IOMOLIH METOXA
TaOJML HCTHHHOCTH MOXHO JIETKO IIPOBEPHThb, YTO BCE
32KOHBbl HCYHCJICHHSI BbICKA3blBaHHH, YCTaHOBJIEHHble B
pasgene 12, Kak-TO: 3aKOHbl VIPOIIEHHS, TOXZECTBA
#H T. 1., CYTh HCTHHHble BbiCKasbiBaHusi. Hampumep, TaG-
JIHLILA AJS 3aKOHA YIPOLIEHHS:

PAD =P
Gyner BBIIVIANETb TaK:
P__4a | prg prg)——=p
H N n 15!
J U Jl n
n 1 J n
J J n

Mbl 1aeM 31ech HECKOJBKO JPYTHX Ba)KHbIX 3aKOHOB
UCYHCJIEHHs BbICKA3bIBAHHH, HCTHHHOCTb KOTOPBIX MOXKET
ObITh yCTaHOBJIEHA HOXOGHHIM Ke 0GpasoM:

~[p/A(~p)], P\ (~p),
(PAP)<==p, (pVp)y=-p,
(PAG)=={(gNP), (V@) <~—=(Vp),

P AN@ADI==[(pAQNVT], [PV (@@VD]<=l(pV g/

JlBa 3akoHa, NaHHble B IIepBOH CTPOKe, HasbiBAIOTCS 3 a-
KOHOM NIPOTUBOpDEeUYHST H 3aKOHOM HCKJIIO-
YeHHOTO TpeThero; 3areM HAYT ABa 3aKOHa
TABTOJOTrHH (A1 JIOTHYECKOTO YMHOMKEHHS H CJIoXKe-
HidA), 10CJe HHX CJAeNY0T /ABA KOMMYTaAaTHBHBHX
3aKOHAa W, HAKOHEI[, 1BA aCCONUHATHUBHBI X 32K O-
Ha. Jlerko BuAeTb, HACKOJBKO TEMHBIM CTAHOBHTCH
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CMBICJI 3THX IBYX TOCJAEAHHX 3aKOHOB, ecJH 1onpo6o-
BaTh BLIPA3HTb HX OOLIYHBIM SI3BIKOM. 3ITO SCHO H9-
Ka3blBa€T NEHHOCTb JIOTHYECKOH CHMBOJHKH KaK TOU-
HOTO HHCTPYMEHTa JJsi BbIpaxkeHns OoJiee CJOXKHbIX
MbICTIER.

% briBalor cayuvan, Koraa MeTOA MaTpull 3aCTaBJsieT
Hac NPHUHATH 3a MCTHHHbLIE TaKHE BbICKA3bIBAHHSA, HCTHH-
HOCTb, KOTOPhIX Ka3aflach JaJiekod Oor O4YeBHAHOCTH IO
NPUMEHEHHsT 3TOTO MeToda. Bor HeckoJbKO MNpHMepoB
BbiCKa3biBaHuil MOJOOHOTO poxa:

p—{g—p),
(~p)—(p—9),
(r—9\/ (g —p).

OTcyTeTBHe y  3THX BBICKA3bIBAHUH HENOCPEACTBEHHOR
OYEeBHAHOCTH 3aBHCHT, IMiaBHEIM 00pas3omM, OT Toro o6cros-
TEJIbCTBA, 4YTO B HHX MBI BCTpevyaeMcsl ¢ HMIVIHKaLHeH,
XapakTepHOH AJSA HOBOH JOTHKH, a HMEHHO C HMILIHK1-
HHell B MATePHAJbHOM ee 3HaveHHH 13,

OTH BBHICKA3bIBaHHA NpHOGpETalT ocoGeHHO mapanok-
caJIbHbI XapakTep, €CJAM NPH BBIPAXKEHHH HX CJOBaMH
OOBLIYHOH peuy 3aMEHHTh HMIIHKALHU (POPMyJHPOBKaMH,
COIICPKAILHMH, HANpHMED, CJIOBO «caedyer», T. €., eCJH
NpUoath UM TaxKyio QOpMY:

ecau p UCTUHHO, To2da p caedyer U3 BCAKO20 q
(ApYrHMH CJOBaMH: UCTUHHOE BblCKA3blBAHUE CAedYyeT
U3 BCAKOZO BbLCKA3LIBAHU);

ecAl p AONHCHO, TO U3 p caedyeT scaxkoe g (Apyruamy
CJIOBAMHU: U3 AONCHO20 6bICKA3LIBAHUS CAe0yeT Kadi-
0oe 8bICKA3bIBAHUE);

O0as 8CAK020 p U q, UAL p caelyer u3 q, ual q
caedyer us p (Opyeumu carosamu: no Kpaiwed Mepe,
00HO u3 Kamovlx Osyx evickasvleanuld caedyer us
dpyeoeo).

B Takoit GOpMYJNHPOBKE 3TH MOJIOKEHHST yacTo OblIH
NPHYHHOH HeAOpa3yMeHMH M [OBEPXHOCTHHIX CHODPOB.
ITHM [eJHKOM HOATBEPXKAAIOTCH 3aMedaHHus, CAeJaHHblE
B KOHlle naparpagda 9 *.
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4. [IpamMeHeHHe 3aKOHOB HCUHCJAEHHA BBICKA3bIBaHHI
NpH BHIBOAE

IToytu Bce paccykieHusi BO BCAKOf HayuHol o6Jacrd
OCHOBaHLI, IBHO HJIH HEesIBHO, Ha 3aKOHAX HCYHCJIEHHA
BbICKa3biBaHHil; Monpo6yeM OOBSICHHTH IPH MOMOIIH MpPH-
Mepa, KakuM 06pasoM 3TO IIPOHCXOIHT.

Ilpu Basuuuu BbICKa3blBAHHSA, HMeIOIEro (QopMmy HM-
IUIMKalWH, Mbl, KPOMe KOHBEPCHH, O KOTODOH yXe ro-
BOpUJH B naparpage 10, MoskeM o6Gpa3oBaTh CJAEAYIOLHS
ABa BLICKA3biBAHUS: HHBEPCHOE BhICKa3biBaHHE,
HIH HHBEepCHI JaHHOTIO BLICKas3bBaHHS,
1 KOHTDPANMO3HTHBHOe BbicKasbiBaHHe. MHBepcHoe BbICKa-
3bIBaHHE MOJy4yaeTcs [pH 3aMeHe U aHTeNefeHTa H KOH-
CEKBEHTA NAHHOIO BHICKA3bIBAHHSI MX OTpHUIAHHAMH. KoH-
TPaNO3UTHBHOE BHICKA3blBAHHE — B pe3yJpTaTe B3aHMHON
3aMeHbl aHTeNeJeHTa H KOHCeKBeHTa H B HHBEDCHOM
BLICKA3BIBAHHH; KOHTPAMO3HTHBHOE BbICKAa3bIBaHHE $B-
Jasiercsi, TakuM 06pa3oM, KOHBepcHEH HHBEPCHOrO BhICKa-
3bIBaHHs, a TakKxke HHBepcuell KOHBEPCHOro BbICKa3blBa-
Husi. KOHBepCHOE, HHBEPCHOE H KOHTPAlNO3HTHBHOE BbICKa-
3bIBAaHHS1 BMECTE C MEPBOHAYAJbHBIM BbiCKa3biBAaHHEM CO-
CTaBJISIIOT, TAK Has3blBaeMble, CONpSKEHHbIe BLICKA3blBa-
HUs1. B kKauecTBe MJIIOCTPALMH MOMKHO DAaccMOTpeThb Cijie-
nyloliiee YCJOBHOE BbICKa3bIBaHHE:

(1)

eCAal X — NOAOHCUTEABHOE YLCA0, TO 2X — noaomuresbHoe
yucao,

H 06p830BaTb €ro TpH COIPSAXKEHHbIX BbICKA3bIBAHHA:

ecau 2x — NOAOHUTEAbHOE HUCA0, TO
X — ROAOHCUTEeAbROE HUCAHO,

ecan X — He NOAONCUTEAbHOE YUCAO, TO
2X — Heé NOAONCUTEAbHOE HUCAO,

ecau 2x — He NoAoXMCUTeAbHOe HUCA0, TO
X — HE NOACHCUTCAbHOE HUCAO.
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B 310M yacTHOM MpHMepe Bce COmpsixeHHbIe BHICKA3bi-
BaHHdA, MOJyYeHHble H3 HCTHHHOIO BbICKA3bIBaHHsS, OKa-
3bIBAIOTCS TOKe HCTHHHBIMH. Ho 3710 coBcem HeoGsa3a-
TEJIbHO, BIOJIHE BO3MOJKHO, YTO He TOJIbKO KOHBEPCHOE
BhICKa3biBaHHe (KaK yXKe yKasbiBasoch B maparpade 10),
HO TaK)Ke HHBEPCHOE BLICKA3biBAHHE OKaXKeTCHA JIOXKHbIM,
XOTsl TepBOHAYaJIbHOE BBICKA3biBAHHE HCTHHHO, uTOGbi
y6eauTbCS B 3TOM, JOCTATOYHO B BbILIENPHBELEHHBIX Bbi-
CKa3blBaHHSAX MOCTABHTb «X2» BMecTO «2x».

TakuMm o6pazoMm, Mbl yGemHJHCH, UTO H3 HCTHHHOCTH
HMIJIHKALUUH Mbl He MOXKEM CcIesiaThb HHKAaKHX OlpejeseH-
HBIX BBIBOJOB OTHOCHTEJBHO HCTHHHOCTH KOHBEPCHOTO HJIH
HHBEpPCHOro BbICKa3biBaHHS. CoBepUIEHHO HHA4e OOCTOHT
JeJIO C YETBEPTHIM COIpPsIZKEHHBIM BLICKA3bIBAHHEM; €CJIH
TOJIbKO HMIJIMKAUUs HCTHHHA, TO K€ OTHOCHTCA H K COOT-
BETCTBYIOLEMY KOHTPANO3HTHBHOMY BLICKa3biBaHUIO. JTO
MOXHO TMOATBEPAUTb MHOTOUUCJEHHBIMH IIPHMEpPaMH H
BBIPA3UTb B BHIe& OOLIErO 3aKOHA HCYHCJEHHs BbICKA3blBa-
HHf, 8 HMEHHO 3aKOHAa TPAHCHO3HIIUH HIH KO H-
TPATO3HUIHH

Uto6bl TOUHO cHOPMYAHPOBATH 3TOT 3aKOH, 3aMETHM,
YTO KaXKMOH HUMIJIHKALUUH MOXKeT GbiTb MpHAaHa CXeMaTH-
geckas qopma:

ecan p, mogq;

KOHBEpPCHOEe, HHBEPCHOE M KOHTPAnO3HTHBHOE BbICKA3bl-
BaHHs NPHMYT TAKOW BHM:

ecau q, To p; ecau He p, TO He q; eCAu He q, TO He p.

3aKOH KOHTpPano3HilHH, COTJIaCHO KOTOpOMY H3 BCAKO-

TO YCJIOBHOTO BBICKA3blBAHHS cJedyeT COOTBETCTBYIOLLe®

KOHTPAMO3UTHBHOE BLICKA3bIBaHHWE, MOXKeT ObIThb, C/leI0Ba-
TeJIbHO, CHOpPMYJHPOBAH TakHM 00GpasoM:

ecau: ecau p, To g, TO: ecau He g, TO He p.

Bo u36exxaHHe HATPOMOXKIEHHH CJIOB «eCAl», MOJe3HO
AeJaTh Jerkoe H3MeHeHHe B (OpMYJIHPOBKe:

(I1) @3: ecau p, To q caedyer, uTo: eciu He q, TO He p.
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Tenepp Ham HyXKHO 110Ka3aTh, KaK MPH [OMOILH 3TOTO
3aKOHA Mbl MOXKeEM H3 IOJIOXKEHHS, HMEIOLLEro (Gopmy
HAMIVIHKAOUH, HanpuMep, U3 nonoxenud (I), BelBectH ero
KOHTPano3uTHBHOe noJjoxenue. (II) npumensercs k Jio-
ObIM BBICKAa3bIBAaHHAM <«pP» H «g» H, CJAEJOBATEJNbHO, CO-
XPAHACT CHJY, €CJIH 3aMEHUTb «P» U «g» BbIPAKECHHSMH:

X — ROAQIKUTEAbHOE YLUCAO
H

2X — NOAOKCUTeAbHOE UYUCAO,

[TepemecTHB 1O  CTHIHCTHYECKHM  COOGPaXKeHHAM
CJIOBO «He», Mbl IOJIYUHUM:

(III) us: ecau x — noroxmureavroe wucao, o 2x — noao-
AKUTexbHOe 4UCA0, CaedyeT, 4TO: ecAl 2X — He NOAOXCU-
TeAbHOe H4UCAO, TO X — He HOAONUTeAbHOE HUCAO.

Tenepo cpaBuum (I) u (IIT): (III) umeer dopmy um-
nadKauuy, npuueMm (I) aBasierca ee aHreleneHToM. Paz
BCA HMIIMKA[HHA, PABHO KAaK W ee aHTeHneneHT, Obiau
NPH3HAHBl HCTHHHBIMH, KOHCEKBEHT MMIIJUKALUN [OJ-
XKeH TaK ke ObITh NPU3HAH HCTHHHBLIM; HO 3TO-TO H
eCTh paccMaTpPUBaeMOe HaMH KOHTPAMO3HTHBHOE II0JIO-
KeHHe,

(IV) ecau 2x - He noaoxcuressHoe 4ucAO, TO X — He
NOAOHCUTEAObHOE HUCAO,

Beskull, K10 3HaeT 3aKOH KOHTPAmNO3HLIMH, MOMKET Ta-
KHM 00pa3oM YCTAHOBHTb MCTHHHOCTh KOHTPAMO3HTHBHOI'O
BbICKA3blBaHHA IIPH TOM YCJIOBHH, €CJH IIPEABaPHTENbHO
HM JOKa3aHa HCTHHHOCTh I€PBOHAYAJbHOIO BbICKA3bIBa-
uust. Janee, Kak MOXHO Jerko yOelHThcsl, HHBepPCHOE
CBICKA2blBAHHE KOHTPANO3HTHBHO IO OTHOWIEHHIO K KOH-
BEPCHH NepPBOHAYAJBHOIO BLICKA3blBaHHs (T. €. HHBEPCHGE
BLICKA3bIBaHHE MOXKeT ObITh IOJIy4eHO M3 KOHBEPCHOTO
BBICKA3bIBAHHUS NPH [IOMOIIH 3aMeHbl aHTeleJeHTa M KOH-
CeKBEHTa HX OTPHLAHHSIMH U IOCJeIyIolield MmepeMeHbl HX
MECTAaMH); B CHJIY 3TOTO, €CJIM KOHBEPCHS JaHHOTO BhICKA-
3bIBaHHs OblJla A0KAa3aHa, TO MOKHO TaKXKe CUHTATh, UTO
¥ HHBEPCHOE BbICKA3bIBAHHE TAKMKe [JOKAa3aHO. JHAUHT,
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€CJH YAAJOCh [0KA3aTh HCTHHHOCTD JBYX BBICKa3biBa-
HHH — MePBOHAYAJBHOTO H KOHBEPCHOTO,— TO JIJA LBYVX
OCTaJIbHBIX COMIPSIKEHHDLIX BBICKA3bIBAHHH  CHEIHAJBHCE
J0Ka3aTeJbCTBO H3JHIIHE.

Hano 3ameTHTh, YTO H3BECTHO HECKOJbKO BApHAHTOB
3aKOHa KOHTPANO3HIHUH; OAMH H3 HHX — KOHBEpCHs MO-
Jgoxenus (1I):

us: ecau He q, To He p — caedyer, yro: ecau p, 70 q.

Jra ¢GopMa 3aKOHA JesaeT BO3MOMKHBIM BLIBOAUTH MEPBO-
HayajJbHOE BBICKA3LIBAHHE H3 KOHTPANO3HTHBHOTO H IH-
BEPCHOE BbICKA3bIBAHHE U3 KOHBEPCHOTO.

15. [IpaBuaa BbIBONA, MOJHbIE AOKA3aTEJAbCTBA

PaccmorpuM  Temepn HECKOJbKO NOAPOOHee cCaMyio
MEXaHUKY [0Xa3aTejbCTBa, IPU MOMOILH KOTOPOro OLlIO
BhIBelleHo BbicKasbiBaHHe (IV) B npemmectByiomem pas-
aeqe. Homumo npaBus oupemesyieHusi, 0 KOTOPbIX MBI yXe
TOBODHJH, HMEIOTCA U ApyrHe NpaBuja MOoJOOHOI0 XKe Xa«
pakTepa, a MMGHHO — NI paBHJa BbiBOJg A, HWIM ID a-
BHJA fOKas3aTedbCcTBaA. JTH NpaBuiaa, Kou Hecne-
JAYeT CMEIIHUBaTh C 3aKOHAMH JIOTHKH, 3aKJIIOualoTcsi B
YKa3aHuAX, KakiuM o00pa3oM BbICKa3biBaHUA, HCTHHHOCTD
KOTOPbLIX [3BECTHA, MOTYT ObITh BHIOH3MEHCHBl, UTOObLI
JAaTh MPH 3TOM HOBble HCTHHHbIE BbicKa3biBaHHs. B Bblilie-
MIpUBENeHHONM J0Ka3aTeNLCTBC OblIM NPHMEHEHb! ABa Mpa-
BHJia J0Ka3aTeJdbcTBAa: MPABHJO MOJACTAHOBKH I
NpaBHJO OTACJEHHS, H3BECTHOE TaKXKe Kak IIpa-
BHJIO «modus ponenss.

Cmbicl mpaBHJa MOACTAHOBKH caexyomuil. Ecait Bol-
CKa3piBaHHe YHHBEPCAJbHOTO XapakKrepa, y»Ke MNpH3Had-
HOe 3a HCTHHHOe, 3axJjiouaer B ceGe NepeMEeHHbie BHICKA-
3bIBAHHSA, TO, 3aMeHss1 3TH IlepeMeHHbIe APYTHMHU epeMeH-
HBIMH BBLICKA3bIBAHHAIMH WJH () YHKIHSIMH-BbICKA3bIBAHUS -
MH, HJH BBICKAa3BIBAHHSMH, IIpHYEM pABHEIE BLIDAXKeHHS
Besjie 3aMEHSIOTCS1 COOTBETCTBYIOIHMII PaBHLIMII Bbipa-
YKEeHHAMII, Mbl MOJYUYHM TaKKe HCTHMHHOE BBICKA3hLiBANHE,
ITpuMeHsiss HMEHHO 3TO IIPABHJO, MBl H IMOJYYHJI BLICKA-
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soiBade (III) u3 BeickaswiBamus (II). Caemyer mnoa.
YEPKHYTb, UYTO IMPAaBHJAQO [OACTAHOBKH MOMKHN TaKkKe
UPUMEHHTb M K JIpYTHM BHAAM I[epeMeHHBIX, HanpuMep,
K IEepPeMEeHHbIM «X», «Y»,.., 0003HAUAIOLHM UYiICJ4; BMe-
CTO 3THX MePEMEHHbIX MOryT ObiTb HONCTABJEHBI JIO~
Oble 3HAKH HJW BbIPAXKEHHd, 0603HAYAIOUIHE YHCA.

* [lanuas 3jnecb GOpMYJHPOBKA NPaBuia MOACTAHOR-
KH HE€ BIOJHE TOYHA. IDTO MPaBHAO OTHOCHTCS K TaKlM
BbICKA3bIBAHUAM, KOTOPbIE COCTOSIT H3 YHHBEDCAJbHOTO
KBAaHTOpPa W (QYHKUHH-BLICKA3BLIBAHMSA, a 3Ta IOCJACAHSA
3aK/II0YaeT TMepeMeHHble, CBSi3aHHbIE€  YHHBepCaJbHbIM
kBaHTOpoM. Ecin Ham rTpeGyerca NpHMEHHTL MPABHJO
NOJACTaHOBKH, Mbl yCTpaHsieM KBaHTOp, a BMECTO Ilepe-
MEHHBIX, Mpex/Je CBA3AHHLIX 3THM KBAHTOPOM, MOJCTAaB-
JiieM HJIH JpyTHe I€peMeHHble, HJH lieJibie BbipakKeHus
(Hanpumep, (QYHKUHH-BLICKA3BIBAHNS MJH BbICKa3bIEaHUH
BMECTO MEPEMEHHBIX «P», «g%, «r»,.., H BbIpaxeHusi, 060-
3HAYall{e uyucja BMECTO IepPeMEHHBIX «X», «Y», «z», ...);
BCAKHE IPYyrde CBsi3aHHbl€ NepeMeHHble, KOTOpble MOTYT
0Ka3aTtbCAd B (PYHKIHH-BbICKA3bIBAHHH, OCTAIOTCS HEH3MeH-
HbIMH, M HaJ0 CJEIHTb 3a TeM, uToObl He OKasanoch B
[IOACTABJSAEMbIX BbIpaXKeHHAX MePeMEeHHbIX, COBNAAAIOLIHX
C HHMH 10 ($opMe; B cayuae HeoOXOAHMOCTH, IIepe sblpd-
JKeHHEM, KOTOpO€ MOJIYy4EeHO TaKHM CIocoOOM, CTaBHTCH
VHHBEpCaJbHbIH KBAaHTOpP, ¢ TeM UuToOpl OOpAaTHTL TO
BbipaxKeHHe B BbICKasbiBaHWe. Ilpumensas, Hanpumep, 3a-
KOH IOJCTAHOBKH K BBICKa3blBaHHIO:

022 8CAKO20 HUCAA X CYWECTBYET YUCAO Y, RPU KOTOPOM
x4+ y =5,
Mbl MOXEM IIOJIVUMTh CJIEAYIollee BLICKa3bIBAHHE:
uMeeTcs wucao Y, npu Koropom 3 +y 3,
HO MOXEM INOJYYHTb TaKXe H BEICKA3biBaHHE:
Oas 8CAK020 4UCAQ z UMEETCS TAKoe 4uUcao i, npu
Koropom z24- y = b;

TaKUM OGPaSOM, B JAHHOM cJy4yae Mbl JAeJjlaeM Iioj-
CTAaHOBKY TOJIBKO [Jifl «X», &4 «Y» OCTaB/igeM 6e3 nsmene-
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ual. Hesnp3si, 04HaKo, BMECTO «X» MOACTaBHTbL KAKOe-1100
BHIpaXKeHue, cojpepxallee «y», H60 npud Bced HCTIHHHOCTH
Haulero IePBOHAYAJLHOrO BbICKA3bIBAHMS, MBI MOMKEM
TaKHM ITyTeM NPUTTH K JIOXKHOMY BhicKasdbiBaHHio. Hanpii-
Mep, TIpH MOJCTAHOBKe «3—UY» Mbl MOJYYHM:

umveercs 1aKoe HUCA0 Y, npU KOTOPOM
(B—y) +y =5 %

[IpaBuso oTnmeseHHsT ycTaHABJIHBAET, YTO €CJAH HCTHH-
Hbl JBa BLICKA3bIBaHHS, M3 KOTOPbIX OXHO HMeeT HopMV
HMIJIMKAOHH®, a JPYyroe SBJASETCs aHTEHeNeHTOM 3TOH
HMIUIHKALKH, TO U BbICKA3blBaAHHE, COCTaBJIsOIIlee KOHCEK-
BeHT UMIJIHKanud, UCTHHHO. (MBI, Tak ckKasaTb, <«OTAe-
JsieM» aHTeneleHT OT Bced umnauxkanuu.) [Ipu nomomu
3TOr0 mpapHJia K3 BbickaspiBanuil (III) u (I) Obwto BbI-
BeJeHO BbicKasbiBaHue (I1V).

Kax mMoxHO 6blJI0 BUAETE NPH I0Ka3aTeJbCTBE BLICKA-
spipaHus (IV), maHHOrO BbIIe, KasKAbid LIAT HOKa3aTeJb-
GTBA COCTOAJ1 B IIDUMEHEHHMH IMpaBuJia HWH(pEpeHOHH K
BbICKA3biBaHHUSIM, MCTHHHOCTh KOTOPBIX Obla JuOO JaHa
IIpeABapUTeNbHO, MO0 ycTaHoBJeHa. JlOKa3aTebCTBO MO-
RoGHOTQ poma Mel OyAeM Ha3bBaTh I1 O J H bl M. Heckonb-
KO TOYHee MMOJIHOE NO0Ka3aTelbCTBO MOXKeT ObITh OXapak-
TepH30BaHO cJiepyiomum ob6pasom. OHO cocToHT B THO-
CTPOGHHH IIeNH BbICKa3blBaHUH, 00/aJalolUX TaKHMH
CBOMCTBAMH: HaYa/JbHBIMH UJIeHaMH SBJISIOTCS BbICKAa3bi-
BaHys, NPeJBAPHTENLHO YK€ NPHHAThHIE 32 MCTHHHLIE, BCe
nocjenylliue yjeHsl MOIYT ObiTb NMOJy4Y€HbI H3 MpeAuect-
BYIOUIHX [MOCPENCTBOM IIpaBHJI BBIBOJA; K, HAaKOHell,
NOCJeIHHM U/JeHOM $BJISeTCs BbiCKasbiBaHHe, KOTOpoe
Tpebyercss JOKa3aTh.

CJoenyer OTMETHTb, KAKYIO HYpE3BBIYAHHO 3JeMeHTap-
Hylo ¢OpMY, C TOYKH 3pEHHsl IICHXOJIOTHYECKOH, mpHodpe-
TalOT BCE MaTeMaTHyeCKHe paccyxaeHus Osaromapsi 3Ha-
HHIO H OPUMEHEHHMIO 3aKOHOB JIOTHKM W NpPaBHJ BBIBOJA;
CJIOJKHble YMCTBEHHBIE TIpolecchl HEeJHKOM MOryT ObiTh
CBEHEeHbl K BHIIOJHEHHIO TaKUX MpPOCThIX TpeGOBaHHH, Kak
BHUMAaTrennHoe, COOMIONCHNE NONOXKeHUH, paHee MPUHATHIX
32 HCTHHHbIE, YUeT CTPVKTYPHLIX, UMCTO BHELIHHX COOTHO-
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IIeHHH MexKAy STHMH I0JIOXKEeHHSEMU H BbillQJHeHHe Mexa-
HHYECKHX BHIOH3MEHEHHH COFJIaCcHO NpellHCaHHAM NpaBHil
nHdepenuuy. OueBHAHO, uTO HPH NOJOOHOH mpouenype
BO3MOXKHOCTb OWHOGOK B [0KAa3aTelhCTBE CBOIHTCA K
MHHHMYyMY 2.

YNPAKHEHHS

1. Jlaiitte nmpumepsl cheuugpHyecKUX MaTeMaTHYECKHX
BbIpa’KeHHH u3 00sacTH apH(METHKH H FeOMEeTPHH.

2. B crnemyomux ABYX BBICKA3LIBAHHAX pasrpaHuybTe
cmeniryeckne MaTeMaTHUECKHe BbIPa)K€Hud H BhIpaxe-
HHA, NpHHAAJeXalue K 006JIaCTH JIOTHKH:

(a) Oxra seaxux wucea x u Y, ecau x >0 u y <0,
uUMeerca TaKoe 4“ucao z, uro z<_0 u x=yz;

(b) 0as 06020 norowcernus Tonex A u B umeerca
rouka C, Koropas aexcur mexdy A u B u Haxodurcs Ha
TAKOM e paccroanuu or A, kax u or B.

3. OGpasyiite KOHBIOHKILHIO OTpPHIEAHMH CJELYIOlHX
(pVHKOHHA BbICKA3LIBAHHI:

x<3
H
x>3.

Kakoe 4HCJIO yAOBJAETBOPSiET 3TOH KOHBIOHKUUH?

4. B KakoM M3 CBOHX JABYX 3HAUEHHH CJIOBO <«UAU»
BCTpeyaercs B CJCAVIOWIIX BbICKAa3bIBaHHAX:

(a) dsa nyru aexaau neped wum: npedarv €60w po-
duny uaw ymepers;

(b) ecau s sapaboraio Kydy Oenez UAu BbLUSPAIO
napu, [ CTApAsAOCy 8 OAUTEAbHoe nyTellecrsue.

Jlafite npyrie npuMepsl YHOTpeGJIeHHA CJI0Ba <«HJH»
B ero IepBOM HJH €ro BTOPOM 3HAUEHHH.

¥ 515, PaccmoTpute CcJenyiollHe YCJIOBHbIe BLICKA3bl-
BaHus:

(a) ecau cee00Hs noHedeAbHUK,TO 3a8TPA — BTOPHUK,

(b) ecau cezo0na nonedeavrur, T0 3a6Tpa — CYb6OOTA,

{c) ecau ceezodna nowedeavHux, T0 25 Oexkabpa —
poxcoecrso;
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(d) ecau 6ovr oceranus Goiau soulademu, TO HUwWUC
Moeau Gul e30uTb sepxom;
(e) ecau uucaro x Oeaurca na 2 u 6, To oHo OeAuTcs
Ha 12;

(f) ecau 18 Oeaurcsa na 3 u na 4, 1018 deaurca na b.

Kakne n3 npuBeAeHHbIX Bblile HMIJIMKaUHi HCTHHHBI,
4 KaKue JOXHDBI ¢ TOUKH 3DEHHs] MaTeMaTHUeCKOR JIOTHKH?
B Kakux cjyuasx BOMPOC O 3HAUUMOCTH H 06 HCTHHHOCTH
HJIH JIOXKHOCTH HE BbI3LIBAET HHKAKUX COMHEHHH € TOUKH
3penust oOblyHoft peuu? OOparure ocoloe BHHUMAaHUE Ha
BoickasuiBanue {b) W uccrenyfite BONpoc O ero HCTHHHO-
CTH B 34BHCHMOCTH OT JHSl Helesad, KOTraa OHO ObliIO
BBICKA3aHo.

6. O6sexute caefywooumue TeopeMbl B Gopmy OGBIYHBIX
YCJIOBHBIX BbICKA3LIBAHHH.

(a) s 1020 uTobbL TpeyeoabHUK Cbla pABHOCTOPOH-
HUM, DOCTATOYHO, 4TOObL eeo yeavt Oblal PasHol;

(b) ycaosue: x deaurca na 3 — Heobxo0uMo 045 TOZO,
yrobo. x Oeaunoco Ha 6.

IMpunaitiTe 9THM ABYM BBICKA3BIBAHUAM ewe APYIyIio
CJOBECHYIO (OopMYy.
7. Heo6xonmMo HAM NOCTATOYHO YCJIOBHE:

X.y >4
IJIs TOTO, 4TOObI HMeJsO MeECTo:

x>2 uy>2
8.17 Jlajite ajnbTepHaTHBHBlE (DOPMYJUPOBKU AAfA CJe-
AYIOHHX BbICKa3biBaHH{:

(a) x deaurca na 10, ecau, u TOAbKO ecall, X deaurcs
U Ha 2 u Ha B.

(b) @an T020 4TODbL HETLIPEY2ONLHUK 6oli napasseno-
epammom, Heobxooumo 1 0OCTATO4HO, yToOblL TOUKG nepe-
ceyerus ezo OuazoHasell Oeaura Kaxcoyo us sTux duaeo-
HaAaell nonoAaM.

Jaiite gpyrue npuMepbl Teopem H3 obJacrir apague-
THUKH 1l reoMerpuH, HMeioune QopMy 3JKBHBAJICHTHOCTH.
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9. Kakve H3 CJA€AYIOU[HX BbICKA3blBAHUH HCTHHHbI:

(a) TpeyeoavHuK Asanerca pasHoOedpPeHHbiM, ecau, U
TOALKO ecAl, BbLCOTbL TPEY2OAbHUKE PABHLL,

(b) 0an 1020 4TOGBL X 0, HEOOXOOUMO U OOCTATON-
HO, 4TOObL X2 OBIAO NOAONCUTEAbHLIM HUCAOM,;

(c) us Toeo, 4TO HeTvipey2OAbHUK SBAAETCA Keadpa-
TOM, €aedyer, 4To 8Ce e2o Yaavt — npamoie, U 0OPATHO;

(d) das 1020 uTO6LL X Oeaunoce Ha 8, Heobxodumo
u docraroyno 4robor x Oeatnoce U Ha 4 U Ha 27

10. Cuntass TepMHUHBI «HATYPAALHOE YUCAO» H «NPOU3-
sederue» (HJM, COOTBETCTBEHHO, «4QCTHOE»)} yXkKe H3BecT-
HBIMH, IIOCTpOHTE ONpeAeNcHHe TepMHHa «0eaumsiiiy, BbI-
pasuB ero B ¢opMe 3KBHBAJIEHTHOCTH:

Mol 2080pUM, 4TO X OeAUMO Ha Y, ecau, U TOALKO
ecs,

ITono6GHbIM ke 06pas3om CHOPMyJHPYHTE onpeleseHHe
TEPMUHA «napassesshviily. Kakold TepMHH AJS 3TOH LesH
NoJKeH OblTh TPENNOoNOoKeH H3BECTHbIM?

1118, [lepepepute caexyrolife CHMBOJIHYECKHE BLIpa-
JKCHHSA Ha OOBIUHbIA A3BIK:

(a) [(~p) —p] —p,

(b) [(~pIvg] —— (p —q),
(c) [~(pva)] < (p — @),
(d) (~pvlg <~ (p—9q)].

O6paruie ocofoe BHUMaHHE HA TPYAHOCTh Pa3JHueHHUs
B OOLIYHOM fI3bIKEe TpexX IOCJIeJHHX BblpameHHH.

12. Copmynnpyfite caeaymoumue BblpaxKeHHs IpH
IOMOLUH JIOTHUYECKOH CHMBOJIHKY.

(a) ecau He p u He g, TO HEBEPHO, 4TO p UAL q;

(b) ecau uz p caedyer, uro uz q caedyer r, To us
b n g caedyer r;

(c) ecrrr caedyem nzp n ecaur caedyem n3gq,
T0 r caedyer u3 p uau q.
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13. Tocrpofite TaGJIHIBl MCTHHHOCTH IJisi BCEX (YHK-
LHii-BbICKA3bIBAHKH, JAAHHLIX B ynopaxHeHusx 11 u 12.
IIpeanonoxure, YTO Mbl NPHHHMAaeM 3TH (QyHKIHH 32 BHI-
cKasbiBaHHs (YTO 3TO O3Hauyaer?), H ONpEAeNHTe, KaKHe
M3 3THX BbICK23biBAHHH HUCTHHHbl M KaKHe JIOMKHBI.

14, Nokaxute MeTonoM TaOaHI, HCTHHHOCTH, UTO CJe-
AYIOulHe BbICKA3bIBaHHs HCTHHHBI:

(a) [~(~P)] <~ p,

(b) [~@AD] «~ [(~pV (~q)],
[~V < [(~P)N(~9)],

(c) [PAgV D] < [(PAGQV(P AN
[PV @A < [(pv )N PV )]

BrickasbipaHue (a) — 3T0 3aK0OH ABOHUHOTrO OT-
pHIlaHH4A, BoickaspiBanus (b) HaswmBamTCca 3aKOHa-
MH ne Moprana®, a BoickaszwBauHsl (C) — A HCT P H-
OyTHBHW € 3aKOHB (AAA JOrHYECKOTO YMHOXEHH:
MO OTHOLIGHHID K CJOXEHHIO M AJS JIOTHYECKOTO CJOXKe-
HUSl TI0 OTHOUICHHIO K YMHOXKEHHIO).

15. I  kamk@Oro M3 cJAenYIOIHMX BHICKA3biBaHul
YCTAQHOBHTE TPH COOTBETCTBYIOINHX CONPSXKEHHLIX BBICKa-
3bIBaHHA (KOHBEPCHOE, HHBEPCHOE H KOHTPAMO3HTHBHOE):

(a) u3 T0C0, 4TO X — NOAONCUTEALHOE YLICAO, CACOYET,
YTO X eCTb OTPULATEeAbHOE YUCAO;

(b) ecau ueToipeyecOrbRUK ABASETCA APAMOY20AbHL-
KOM, TO BOKpYe HEeO MOMHO ONUCATb OKPYNCHOCTS,

Kakne u3 conpsikeHHbIX BbICKA3bLIBAHUH HCTHHHDBI?
Ilaiite mpuMep 4YeThIPeX CONPSKEHHbIX BBHICKA3bIBAHHI,
KOoTophie OblJH Obl BCE JIOXKHBIMH.

16. O6bacuuTe, OCHOBLIBasich Ha Taluuille HCTHHHOCTH
A QYHKUHH <P+ > g», TOYEMY,ecqan BO BCAKOM BBICKa3bl-

* JTM 3aKOHH YCTaHoBdens A, ne Mopranom (A. de Mor-
gan), 1806—1878, pHAaOMAMCA aHTVIMHCKMM JOIHKOM.
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BaHHH HEKOTOpbie 113 €ro uacTed, Takxe SB/AIOLHeCs
BbICKa3blBaHUAMH (HJIH (YHKIHAMH-BbICKa3bIBAHHSAMH),
3aMeHHTb KBHUBAJIEHTHLIMH BbICKA3bIBAHHSIMH, TO BCe HO-
BO€ MOJIyYeHHO€ TaKHM cIIocOO0M BbiCKa3biBaHHE 3KBHBa-
JIEHTHO TepBOHa4aJIbHOMY BbicKa3biBaHHIO. HekoTopnie u3
HalIMX I10J03KEeHHH M 3aMeuaHuii B maparpade 10 ocHo-
BbIBAJIUCh HAa 3TOM OGCTOATEJLCTBE; ITOKaXKHTE, KOTAA 3TO
ObLTIO.
17'9. PaccMoTpuTe cJaeilyiouide ABa BbICKa3blBaHHA-

(a) us: ecau p, 10 q, caedyer, «To:; ecau q, T0 p;
(b) u3: ecau p, To q, caedyer, 4TO: €CAw He p TO He 4.

Ecau 1peanosoxuTh 3TH BbICKA3bIBAHHSA JIOTHUECKHMH
3aKOHAMH, MOXKHO JH Oblio Obl NIPHMEHATbL HX B MaTema-
THYECKHX [O0Ka3aTeJbCTBaX AHAJOTHYHO 3aKOHY KOHTpa-
nosunpu (cm. naparpad 14)? Kakue compsixkeHHble Bbl-
CKa3bIBaHHA MOXKHO ObLJIO Obl NGJYYHTH U3 BCSAKOH JAAHHOM
UMILIHKAUUA? MOXKHO JIH, CAeJ0BaTeJbHO, NPEANON0KHTL,
uTo BbicKasbiBaHus (a) u (b) — HCTHHHBI?

18. IMonTBepauTe BHIBOA, CHENAHHBIH B VIIPaXXHEHHH
17, npuMeHuB MeTOX TaOJHLL HCTHHHOCTH K BbICKa3biBa-
nuam (a) u (b).

19. Paccmorpute cieayiouide ABa yTBEPXKAEHHS:

us Toeo, 4ro euepa 6viz noHedenvHUK, caedyeT, 4TO
CC200HA — BTOPHUK;

U3 T020, 4TO Ce200HS — BTOPHUK, caedyer, 4To 3a8-
Tpa — cpeoa.

Kakoe yrBepxkjaeHHe MOXKeT ObITb H3 HHX BbIBEJEHO
B COOTBETCTBHH C 3aKOHOM THIOTETHYECKOrO CHJJIOrH3Ma
(cM. naparpag 12)?

* 20. MsnoxuTe MOJMHOE [10Ka3aTesbCTBO YTBEpXKe-
HHs, TMOJYYEHHOTO B MpPEALIECTBYIOIEM YIPaxKHEHHH;
IICMOJib3yHTE YNOMSIHYTLIE TaM YTBEPXKHEHHsi H 3aKOH
THIIOTeTHYECKOTG CHJIJIOTH3Ma H IIpHMEHHTE, B JAONOJIHE-
Hue K MpaBu/y MOACTAHOBKH H IIPABHJY OTAENEHHS, Clie-
aywllee MpaBuio WHpEepeHIHH: ecad AwOble 1Ba BbiCKa-
3bIBaHHSA MPHHATHl 33 HCTHHHbIE, TO MX KOHBIOHKIHSA JOJI-
XKHa ObiTb NpH3HAHA HCTHHHOH.
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16. JlorHueckHe noHATHA BHE 00/1aCTH
HCUHCJICHHS BBbICKa3biBAHHH; MOHATHE TOXAECTBA

M cuncnenne Boickasuizauni, KOTOpOMY Oblla INOCBALLE-
Ha NpejUIeCTBYION(asl TJjaBa, COCTABJsieT TOJBKO 4Yacts
noraky. OHO, HeCOMHEHHO, Ofpasyer cCaMyio OCHOBHYIO
4acTh, N0 KpaHHEH Mepe NOCTOJBKY, HOCKOJbKY Mbl HOJb-
3yeMcsl TepMHHAMH H 3aKOHaMH S5TOr0 HCYHCJIEHHSA INpY
Ofpesie/ieHHd TEPMHHOB H IIpH (DOPMYAHPOBKE W JOKasa-
TEJLCTBE JIOTHYECKHX 3aKOHOB, He I[IpHHAAJEXKAIIHX K
HCUHCJIEHHI) BbiCKasbiBaHud, Bce ke, HCyuc/jeHde BbICKaA-
3piBaHHH caMo 1o cebe enfe He COCTaBJseT NOCTAaTOYHOTO
Gaguca st 0GOCHOBaHHA APYrHX HAYK M, B HaCTHOCTH,
MareMaTHKH; B MaTeMaTH4YeCKUX OlpeleseHHsX, TeopeMax
¥ J0Ka3aTeJbCTBaX IIOCTOSIHHO BCTPevaloTCss pasjiHuHbie
HOHATHSA M3 APYrHX objacreit Joruki. HekoTopble H3 HUX
GyayT HOABEPTHYTbI PACCMOTPEHHIO B HacToduleH raabe
M B ABYX CJELYIOIIHX,

Cpenu JIOTHYCCKHX [OHATHH, He MNpHHAAJISKAUIUX K
UCYHCJ/IEHHIO BbICKA3bIBAHUH, MTOHATHE TO X A €C TB A HJIU
paseHCTBA, ObTh MOXeT, uMeer HaHOoJbLIee 3HAUE-
aue. OHO BCTpEUACTCH B TAKUX BbIpAaXKEHHAX, Kak.

X TOWAecraeHHo V,
X — TO oce, yTO U Y,
X pasno y.

Beem atuM Tpem BbIpaKeHHAM IPHIHCHIBACTCH OAHH

H TOT ®e cMblcad. B nenax xparkoctd oHH OYAyT 3ame-
HATHCS CHMBOJUYECKHM BHIPAKEHHEM:

X = V.
Buecto TOro uro0B HHCATH

X He TOMOeCTeHHO VY
HJAH-

X OTAUYMHO OT Y,
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Mbl ynorpebasem Qopmyay:
X y.

OG6uie 3aKOHBI, K KOTOPHIM OTHOCSITCSI BbliIEIPHBE-
JieHHbI€ BbIPAXKEHHUs, COCTABJSIOT 4acTh JIOTHKH, KOTOPY:O
MOXHO Ha3BaTh TeopHEed TOKIECTBaA.

17. OcHOBHbIE 33KOHbI TEOPHH TOKAECTBA

Cpenu JIOTHYECKHX 3aKOHOB, pacCMaTpPHBAIOUIHX HO-
HsITHE TOXKJecTBa, caMblii OCHOBHOH — CJeAYIOLIHH:

I. x =y, ecau, u 10n06K0 ecau, x obaadaer KasOoii
C8OUCT8OM, KOoTopbis obaadaer Yy, a y obaadaer kaxncdoisn
ceoticrgom, Kotopuim obaadaer x 0.

Mu MokeM TakKe BBIPAa3HUTh 3TO NPOILLE:

X =1, ecau, y TOAbKO ecAl, 8Ce COLCT8A X W Y —
obujue.

UssecTHr Takxke apyrue, OHTh MoXeT, OoJgee sCHBIE,
XOTH MeHee TOuHbie, (OPMVJIHDPOBKH TOTO JKe 3aKOHA,
HaTpHMep:

X =y, ecau, u TOAbKO eCAU, 8Ce, YTO MOMEeT ObiTh
CKQ3AHO OTHOCUTEAHO 00HO20 U3 npedmeros x u Y, Mo-
ocer 6biTb TAK)CEe CKA3GHO U OTHOCUTEAbHO OpYeoeo.

3akou 1 O6bl1 ycraHoBneH JIeliGHumeMm™ xord
B HECKOJbKO HHBIX TCPMHHAaX, H IO3TOMY MOXeT ObITL
Haspan 3akonuM Jle#d6HHHma O=H umeer gopmy
SKBHBAJEHTHOCTH M NoMoraeT Ham (opmyay:

X =1,

KOTOpast COCTaBJsIeT JIEBYK UacTh 9KBHBAJEHTHOCTH, 3aMe-
HUTb ee NIpaBOH 4YacThlO, T. €. BbIpa)ke€HHeM, yXe He CO-
Jep:anuM 3Haka paBeHcTRa. [lo OTHOMIEHMIO K CBOSH
¢opmMe 3aKOH 3TOT, CJeLOBaTeNbHO, MOXET paccMaTpH-
BATLCA KaK ONMpecAEJEeHIe 3HAaKa «=>», U TaK OH
n paccMmarpuBaJfcs camuM Jl et 6Hu e M. (Pasymeercs,

* CM. NOACTPOUHOE NpHMCYAHHE Ha cTp. 48
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paceMmarpuBaTh 34ech 3aKOH Jled6HU I a KAk oOlpe-
aenenHe uMesio 6kl CMBICJ TOJIBKO B TOM Cjyudae, ecjn Obl
3JHAYeHHE 3HAaKa «=» Ka3aJloCb HaM MeHee OUYeBHIHLIM,
YeM 3HavyeHHe TaKHX BbIPAXKEHHH B NpaBoOH cTopoHe (hop-
MYJHPOBKH 3axKUHA, KaK «Xx oOaadaer kasdoim C8OUCTE0M,
Kotopoin obaradaer y»; cM. naparpad 11.)

M3 3axkona JTefiG6HH I a BHITEKAET CleAywllee Npa-
BHJIO, HMeloniee OOJblIOe MPAaKTHYECKOE 3HAyeHHe: ecsH
B TOM HJH HMHOM KOHTEKCTe NaHO KakK YTBepKIAEHHE HJH
JOKA3aHo, YT0 X =Y, TO B Ji000H (popMyJsie HJIH BbICKa-
3bIBAHHHM, BCTPEUAIOMIUXCA B 3TOM KOHTEKCTe, MOKHO
3aMEHATh 3HaK «X» 3HAKOM «V» H 06paTHO (Tak KakK Ka-
Aas GopMyna HIH CyXKIEHHE, colepiKaiiee 3HAK «X»,
BbIpaxkaeT CBOHCTBO IIpeMeTa X HJH YTBEpPXKAAeT YTO-
aubo orHocurenpHO x). Pasymeercsi, ecim x BCcTpeyaer-
csl B KaKOH-1H60 QopmyJie B HECKOJBKUX MECTaX, OHO Mo-
’eT OblThb B HEKOTOPHIX MecTax OCTaBjieHO 6e3 H3MeHe-
HHSl, 2 B HEKOTODHIX 3aMeHEeHO uepe3 «Y», TaK UTO ecTb
CylUIeCTBeHHasi pa3HHLa MeXAy pacMaTpuBaeMbiM Hami
NpaBHJIOM M PacCMOTPEHHbIM B naparpade 15 mpaBHJIOM
MOACTAHOBKY, HE JOMYCKAIOIIHM MNONOOHLIX YaCTHYHDbIX
3aMeH OJHOTO 3HaKa APYTHM.

M3 3akoma JleliOHMIa MOXHO BHIBECTH MHOTO
IpYrux 3aKOHOB, OTHOCSILIMXCSl K TEOPUH TOMXKIECTBA, KO-
TOpbI€ YacTO NMPHMEHAIOTCS B PA3JUUHLIX pacCyXAeHHsX
# 0co0eHHO B MAaTEMaTHUYECKHX [0KAa3aTeJbCTBaxX. 31ech
O6ynyT npusefeHsl HanOoJee 3HAUHTEJNbLHbIE H3 HHX BMecTe
C KPaTKUM HUX JI0Ka3aTeJbCTBOM, AJist TOrO YToObI [M0Ka3aTh
Ha KOHKDETHBIX IIpHMepax, YTO MeXAY pacCyk/IeHHsIMH
B 00JIaCTH JIOTHKH H PacCyXIeHHsMH B 06JacTH MaTema-
THKH HeT CYLUEeCTBEHHOH pa3HHLHI.

I1. Beskud npedmer pagen camomy cebe: X ==Xx.

HokxaszareabctrBo. [IloacraBum B Qopmydau-
poBKe 3aKOHA JIeHOHH Il a «X» BMECTO «Y»; TOTAa Mbl
NOJIYYUM:

X = X, eCAlU, U TOAbKO ecau, x obaadaer 8cemu CBOLCTEG-
MU, Koropelmu obaadaer x, U x obaadaer 6cemu C8oU-
cTeamu, KoTopoimu obaadaer X.

Mgl MOXeM, KOHEYHO, YIPOCTHTb STO BbICKA3biBAHUE, OT-
GpOCHB ero MOCAENHII0 dacTe: «u X obaadaer..» {310
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cAelyeT HeloCpelNCTBEeHHO H3 3aKOHa TaBTOJIOTHII, ycCTa-
HOBJIEHHOro B maparpade 12). BoickasbiBaHHe npuHHMaeT
TOTla TakKOH BHI:

X=X, ecau, u Toibko ecau, x obaadaer scemu
ceolicreamu, Koropolsmy obaadaer x.

OvyeBHIHO, YTO MpaBas YacTh 3TOH 3KBHBAJEHTHOCTH BCEr-
Aa HctEHHaA (u60, corylacHO 3aKOHY TOXJAeCTBa Mo napa-
rpady 12, eciu x oOGnagaer Kakum-au0o CBOHCTBOM, TO
oHo oGaanmaer 3tuM cBoictBoM). OTCiofa CAEAYET, UTO H
JeBasg YacTh JKBHBAJEHTHOCTH HAOJ/UKHA OBbITb HCTHHHA!
APYTHMH CJ0OBaMu, BCeraa:

X=X,
4yTO ¥ TpPebOBANOCH NOKA3aTh.

III. Ecau x =y 10 ¥y = X.

HJokaszaTenbCTBO. 3aMeHHB, COIJIACHO 3aKOHY
Jefi6HH LA, <«X» uHepe3 &> H «Y» HEPE3 «X», Mbl
noJiyyaem:

V==X, ecAl, u TOAbKO ecau, Y obaadaeT scemu C8OUCTEA-
MU, KoTopbiMu obaadaeT X, & x obaadaer &Cemu C6OU-
cTeamu, KoTopoimu o6aaocaer y.

CpaBHHM 3TO BBICKa3hBaHUE C NepBOHAYAJ/IbHOH (Op-
MyJHPOBKOR 3akoHa Jl el OHHU 1 a. 3Aech HMeOTCs JBE
SKBHBAJIEHTHOCTH, paBble HaCTH KOTOPHIX INPEACTABJIAIOT
coG0l KOHDBIOHKIHH, OT/HuUarolyecst TOJHKO IOPAAKOM
CBOHX uJieHoB. CJlemopaTejbHO, MpaBblieé YacTH 3SKBHBA-
JeHTHbl (CM. KOMMYTATHBHBIA 3aKOH JOTHYECKOro YMHO-
KeHds B naparpage 12),— H JieBble YacTH, T. €. ¢dop-
MYJIB:

XY=y H y=2X

10JIKHBI, CJeAOBaTeNIbHO, ObITb TaKkKe IKBUBAJEHTHBIMH.
A fortiori MBI MOMKEM YTBEpXKJaTh, YTO BTOpas H3 3THX
popMyn cjenyer U3 MepBOil, KaK 3TO yCTaHOB/EHO B Ha-
i1eéM 3aKOHe.

IV, Feau x==y u Yy=2. T0 X=2.
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Hokxazarensctso. [Ilpeamonoxum, uro aBe
(opmMyib:

(1) X =y
41
(2) Y=z

ucTHHHLl, CorgacHo 3akoHy Jle# 6 HU L a, u3 GopMyant
(2) caepyer, uro BCce, 4TO MOXKeT ObITH CKa3aHO OTHOCH-
TEJbHO Y, MOXKeT OBITh TaK¥e CKa3aHO OTHOCHTEJIBHO z.
CaengoBarespHo, Mbl MOXeM B ¢opmynae (1) 3aMeHHTH
HEPEeMEHHYIO «Y» uepe3 «z» H nosyuuM tpebyemyio ¢dhop-
MYJay:

X = z?2,

V. Ecau x =12z U Yy=12z, TO X =y, BPYTUMH CJOBaAMH,
dea npedmera, pasHele OOHOMY U TOMY e npedmery,
pastet Opye Opyey.

3TOT 3aKOH MOXKeT ObITh JIOKa3aH COBEpLIEHHO AHAaJio-
THYHO [peauiecTBymomieMy (OH MOXKeT Takke ObITh BbHI-
BegeH u3 3akoHoB Il m IV Ce3 oOpaupieHns K 3akoHY
Jle#t 6 HuuLa).

3akoun 1I, 11 u IV HazwBaroTcs Takxke 3aKoHaMH
pedTeKCHBHOCTH, CUMMETPHUH H TPpaH3IH-
THUBHOCTH JJd OTHOLIGHHS TOXKAECTBA.

18. ToxpaecTBo nMpeaMeTOB H TOXIECTBO HX
0603Ha4eHu#; NPUMEHEHHEe KaBblueK

# XoTA 3HaueHHEe TAKHX BBIpAXEHHH, KaK:
X=¥y WIu X +#£ Yy

Ka)KeTcss OUYeBHAHLIM, 9TH BBIPaXKeHHS HHOIAAa BEAYT K
HepopasyMenuaM. Kaxercs sBHbM, Hanpumep, uto ¢op-

Myna:
=2 -} 1
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ABJII€TCS BEPHBbIM YTBEPXK/JCHHEM, a BCE 3Ke HEKOTOPhIC
HHOTZA COMHEBAIOTCH B €ro UCTHHHOCTH. ITo ux MHeHHIo,
Ta (opMyJia KazKeTc YTBep:KIaiolleHd, UYTO CHUMBOJIbI
«3» H «2 4 1» — TOXKIEeCTBEHHBI, 4 3TO HECOMHEHHO JIOXK-
HO, TaK KaK y 3TUX CHMBOJIOB COBEpILEHHO pasHoe Havep-
TaHue, H, CJEI0BaTeJbHO, HEBEPHO, YTO BCE, UTO MOXKHO
CKa3aTb OTHOCUTCJBLHO ONHOTO H3 3THX CHMBOJOB, MOMHO
CKa3aTh M OTHOCHTEJBHO [Apyroro (Hanpumep, MepBblii
CUMBOJ1 COCTOMT M3 OAHOIO 3HAaKa, a BTOPOH — HE K3
OJHOTO).

Uro6bl 1136€KaTh COMHEHHH MOA0GHOTO poxa, MOJe3HO
YCBOUTH OAWH OOWIMHA H BazKHbIH MPHHIHM, HAa KOTOPOM
OCHOBaHO ilesiecoo6pa3Hoe yrorpebaeHHe n1000ro fA3biKa.
CorjiacHO 3TOMY IPHHIMIY, €CJH Mbl B HalleM BbICKA3bi-
BAHUHM XOTHM CKa3aTb YTO-JHOO OTHOCHTEJbHO TOTO WJIH
IIHOTO TIpeJMeTa, HaM INPUXOJHTCS MOJIb30BATLCH B 3TOM
BBHICKA3biBAHHH He caMMM TpEeAMEeTOM, a ero Ha3BaHueM
11Jin 0603HAYEHHEM.

[NpuMeHeHHe 3TOro TNpHHIMIA He NAeT OBOJAAa K CO-
MHEHHSM, €CJH TOJNLKO TpeXMeT, 0 KOTOPOM HIET peyb, Ha
rpexcTaBiasieT co6oil cJoBa, CUMBOJA HJIH, yalile, KaKoro-
aubo BbIpaxeHHs Ha AaHHOM f3blke. IlpexcraBum cebe,
HanpuMep, U4TO Mepel HaMH MaJeHbKHH CHHHH KaMeHb H
YTG MOLI yCTaHaBJIHBaeM CJeAylollee BbICKa3LIBaHHUE:

ITOT KaMeHb — CUHLL.

HukoMy, BEpOSTHO, He B3AYyMaeTcs 3aMEHHUTb B 3TOM
BLICKA3LIBAHUH CJIOBA «3TOT KameMb», CJyXKalllie 31ech
0603HayeHHeM IIpeAMeTa, CaMHM HpeaAMeToM, T. €., Bbl-
UepKHYTL WJIH BhIpe3aTb 3TH CJI0OBA W HAa HX MECTO BCTa-
BHTb KaMeHb. Beap mocrynasi TakuM o6pasoM, Mbl MOJY-
YyHM I[eJoe, COcTosIiee “acTHYHO H3 KamHsi H YacTHUHO
M3 CJIOB, 4 3HAYHT — HEYTO, YK€ HE SABJAIOIIEECs fA3bIKO-
BLIM BhIpaxeHueM, a TeM OoJiee — HCTHHHBIM RBBICKA3bI-
BaHHEM.

TeM He MeHee, 3TOT MPUHLHUIN YacTo Hapyuaercs, KOT-
A3 nojJieamui o6CyXKAeHHIO NpeAMeT OKa3biBaeTcs CJIO-
BOM MJIH CHMBOJOM. A Beab coOJiiofeHHe 3TOro NPHHIM-
nMa HeoBXOAMMO M B TaKOM cJydae, HO60, B TPOTHBHOM
cjivyae, Mbl mosyudad Obl LeJioe, Kojopoe, XoTd I
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6yneT SI3bIKOBBIM BbIDA/KEHHEM, He BbIpa)Kajo Obl HYX-
HYI0 HaM MbICJb, @ 4YacTO OKashlBajoch OBl GeccMbic-
JIEHHEIM COYeTaHdeM cJOB. PaccMmorpuM, Hampumep, che-
JyooliHe OBa cJoBa:

xopowo, Mapus.

Hecomuenno, nepBoe cocTouT u3 uiecTH GykB, a BTOpOE
ecTb coOcTBeHHOoe HMs. Ho mpeacrasum cele, UTO MBI XO-
TeJNH Obl BbIPA3HTh 3TH MBICJH, BIOJIHE NpPABHJBHBIE, CJIe-
AYIOIHM 006pa3oMm:

(1) XOpoWo COCTOUT U3 wectuy Oyka:

(1T) Mapusa — cobcreennoe uma;

HaM Hano Obl10 Obl, TOBOPSl O CJIOBAaxX, MOJb30BAThLCA Ca-
MHMH CJI0OBaMH, a He HX Ha3BaHHsIMH. PaccMmaTrpHBas e
6osee BrumaresnbHO BblpaxkeHust (I) m (II), Mbl OJMKHBL
MpU3HaTh, 4YTO MepBO€ COBCEM HE BhICKa3biBaHue, MOTOMY
4TO HojJie:xamniee MoxeT ObIThb TOJNLKO HMeHeM CYLIECTBH-
TeJIbHBIM, HO He HapeuHeM, BTODOE Ke, XOTl H MOXKeT
paccMaTpPHBATLCA KakK 3HAayHMoe BHICKAa3biBaHHe, HO BO
BCAKOM cJiyyae, TOJMbKO KAK JIOXKHOE, HO0 HHKaKasi XKeH-
[IIHHA HE MOXeT ObiTb COOCTBEHHBIM HMEHEM.

Bo usbexanve MmOJOOHBIX 3aTPYAHEHHH MBI JOJIKHBI
VCTaHOBHTb, YTO CJIOBa «Xopouto» n «Mapua» Bcrpedaror-
cs1 B TakoM KouTekcre, Kak (I) u (I1), B 3naueHuu, oT/in4-
HOM OT OOBIYHOIO, H YTO OHH 3[eCh BBIMOJHSIOT (PyHKLHH
ceponx COOCTBeHHBIX Ha3Banuil. O606mas 3Ty TOUKY 3pe-
HHSl, Mbl JOJKHH Gblix Obl MPH3HATH, YTO KaX/I0€ CJIOBC
MOKeT BpeMeHAMH BBINONHATE (QYHKIHIO COOCTBEHHOTO
CBOEr0 HAa3BaHHS; NMOJb3YSACh TEPMHHOJOTHEH CpeJIHEBEeKO-
BOH JIOTHKH, MLl MOXeM CKa3aTh, UTO B MOJOOHOM cjaydac
cnopo ynorpebasiercsi in suppositio materialis 8 mp o-
THBOMOJOXHOCTb CBOeMY yHoTpebGaeHHIO
in suppositic formalis, 7. e. B cBoeM 0OLIKHOBEHHOM 3Ha-
yeHuu. C(CJiefoBaTeNbHO, Kaxa0e CJOBO OOBIYHOTO HJIH
HAy4YHOTO AI3blKa JOJIXKHO Obl o6sajars Mo KpaiiHel Mmepe
XBYMSI pa3JIMYHLIMH CMEBICTIAaMH, H He NpHINJOCh Obl Jase-
KO HCKATb MpUMEephbl TaKUX IOJIOXKEHHH, KOTAZA BO3HHKJII
Obl cepbe3Hble COMHEHHS, KAKOH MMEHHO CMBICJ B JAHHOM
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clyuyae noppasymeBaercda. C TaKHUMH HOCJEICTBHAMH Mbl
He XOTHM MHPHTbCS, BOT IIOYeMY Mbl CUHTAEM HYXKHBIM
B3ATb 32 MNPaBHJIO, YTOObl KaxJ0e BbIpaXKEHHe OTJHYa-
Jocb (10 KpaiiHe#l Mepe B NHCbMEHHOM BHIE) OT CBOETO
HaHMEHOBAHH.

BosHikaer Bompoc, kakuM Ccmoco60oM 06pa3oBLIBATh
Ha3BaHHsA CJIOB 11 BbipaXeHHH. Bo03MOXKHBI pasyiHuHbIe
cnocoful. Cambiéf POCTOR H3 HUX OCHOBLIBAETCH Ha MNpH-
HATOM OOLIKHOBEHHH 0Gpas30BbIBATh HAa3BaHME KAKOIro-
n60_ BLIpAMEHHs, 3aKMOYasi 3TO BbipaK€HHe B KaBbli-
ki. Ha OCHOBe 3TOro JONylieHUst MBICJAH, KOTOpbie
A0JKHBL ObuIH ObiTh Bhipaxkeds! B (I) u (II), moryr Te-
nepp 06/ieuncsi B TOUHYIO H HEABYCMBICJEHHYIO (opMmy,
a IiMeHHO:

(1) «XOPOULO» COCTOUT U3 WecTd 6YyKe;

(11" «Mapusas — cobcreennoe ums.

B cBere 3THX 3ameuaHufi, pacceuBalTCs Kakue-JHGO
COMHEHH OTHOCHTEJLHO CMbICJa H HCTHHHOCTH TaKHX
thopmya, kKak:

3=2-41

Dra  ¢opMmysa COAEPKHT  CHMBOJEI, 0O03HAYAOIIIEe
HU3BeCTHBIE YHCJA, HO OHA He COAEepXKUT Ha3BaHHH Ka-
Kix-a160 nofoGHBIX CUMBOJIOB. BoT mnoueMy 3Ta opmy-
Ja yCTAHABJHBaeT HEUTO OTHOCHTEJbHO YHCeJ, HO He OT-
HOCUTeJBHO CHMBOJIOB, 0003HAQUalOLWIUX YHCJId; UYHCIa
3 1 2-+1 ABHO paBHbI, TaK uTo QOpMyJia 3Ta SBJIAETCSH
NPaBUJALHBIM yTBepxkKIAeHHeM. Mbl MoxeM, HONMyCTHM, 3a-
MEHHTE 3Ty POpMYay KaKUM-JIHOO 3KBHBAJCHTHLIM BbICKa-
3bIBAHHEM, B KOTOpPOM OyIeTr peub O CHMBOJIAX,— HalpH-
Mep, Mbl MOMeM CKasaTb, UTO CHMBOVIBI «3» H <2 -+ I»
0003HayaioT OAHO M TO ke uucjo. Ho Tyt HukouM obpa-
30M He Mojpas3yMeBaercs, UTO CaMHU CHMBOJIbI TOXKAECTBEH-
HLI, #60 XOpoIo HM3BECTHO, YTO OJHH H TOT XKe IIpeiMer,
U B YacTHOCTH, OZHO H TO K€ YHCJI0, MOXKET HMeTh He-
CKOIbKO  paafinuHblX o0603HaveHnii. CuMBOJBL «3» #
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«2 -+ 1», HECOMHEHHO, PasJHYHLL, H 3TO OOCTOATEARCTBO
MOXET ObITh BLIPAXEHO B BHJE HOBOH (OPMyJbl:

«3»£ «2+ 1»,

KOTOpasi, KOHEYHO, HMKOHM 00pasoM He NPOTHBOPEYHT
DaHee yCTaHOBJIeHHOH ¢opMyie ¥ 22,

19. PasencTBo B aputhmeTHke U reomMeTphit
H erc OTHOWEHHE K JOrHYeCKOMY TOXAECTBY

3nech Mbl paccMaTpHBaeM MOHATHE apH(METHYECKOro
paBeHCTBA 4YHCEJ, Kak OCOObIH cJaydaji oOLIero MOHSTHA
JIOTHYECKOTO ToxkAecTBAa. ONHAKO Haio OrCBOPHTHLCHA, HMe-
IOTCsl MaTeMaTHKH, KOTOpPbie, B NPOTHBOMOJIOXHOCTL TpH-
HATOH 37ech TOYKE 3pEeHHS, He OTOXKIECTBJSAIOT CHMBO-
Jia «==», BCTPEYAIOLETroCsd B apH(PMETHK2, C CHMBOJIOM JO-
PMUYECKOTO TOXKAECTBA; OHM HE CUHTAIOT, YTO PaBHBIE YHC/IA
HENPEMEHHO TOXIECTBEHHB!, H NO03TOMY pacCMaTpHBAIOT
[IOHATHE YHUCJAOBOrO PABEHCTBA Kak crnenuprueckd apud-
METHUecKoe noustde. B cBA3H ¢ 3THM HekoTOpbIE MaTE-
MATHKH OTBepraior 3akoH Jled6Huuma B ero obmef
(opMe W NPH3HAIOT TOJbLKO HEKOTOPbIE H3 €ro CJeACTBHI
MeHee o6UIEro XapakTepa, BKJIOYAS HX B YHCJIO crienHH-
YeCKH MAaTeMaTHYeCKHX TeopeM. B 3TH ciaencTBHA BXOAAT

* YcaosHe, Kacamoleecss ynoTpeGJieHHs Kasbluek, coGaOnaeTcs
8 3TOH KHHTe NOYTH MOBCEMECTHO, Mu OTcTymaeM OT HEro TOJIbKO B
pEeNKHX Ccay4asX, yCTynas MNpHHATOMY o6GbKHOBeHHIo. Hanpumep,
MH jgaeM (GopMyJH H BbICKa3HIBAHHA 6e¢3 KaBHYEK, €CJH OHH Bhblle-
JAITCA B OCOOYIO CIPOXY MJAM €caHd OHMm BeTpevatorcs B HopMmy-
JIHDOBKE MaTeMaTHYeCKHX HJH JIOTHYeCKHX TeopeM; MH He Gepem
B KaBHYKH BbIDaXKEHHH, KOTOPHIM IpeIINecTBYIOT TakHe CAoBa Kak,
«Ha3HBaeTCH», «H3BECTHO, YTO» H T. A. Ho B NOROGHHX cayuadax
NPEHEMAIOTCH APYrHe MepHn NPeJIOCTOPOXKHOCIH: Nepes TaK¥MM  BH-
PAXKEHHEM YaCTo CTOHMT JABOETOYHE, 3 CaMO OHO [eYaTaercs IAPYrHM
mpudroM. Crenyer 3aMeTHTh, YTO KaBHYKH B NOBCEXHEBHOM N3bKe
YHOTPeOJAIOT:A H B APYFHX CJydasix, He NPeAyCMOTPEHHBIX MpUBe-
NeHHLIMA BHIUIE YCJHOBHAMH; INPHMEpL! 3TOIO MOMHO HAlTH ¥ B Ha-
crosaliefi KHAre.
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3akoHbl 11 — V naparpada 17, a takxke TeopeM:l, ycTa-
HaBJIHUBAWOIIHE, UTO, €C/Id X =y H ecJH X YJOBJETBOpsSIeT
Kako#d-16o QopMyse, MOCTPOEHHOH TOJNBKO H3 apH(pMeTH-

YECKHX CHMBOJIOB, TO H Y YAOBJETBOpseT TOH Xke Gopmyie;
TAKOBa, HallpUMep, TeopeMa:

ecant x=y u xz, 10 Yy<a.

Tlo vallemy MHEHHIO, 3Ta TOYKa 3PEHHS HE MOKET Ipe-
TEHOOBaTb Ha oco0ble TeopeTHUeCKHe MpPEHMYILecTBa,
I0TOMY YTO Ha MPAKTHKE OHA MPHBOJAHT K 3HAYHTEJLHOMY
YCJOMHEHHIO NPH H3JI0KEHHH cHcTeMbl apH(pMeTHKH; HOO
oTBepraercd odilee MNpaBHJIO, KOTOpOE paspellaer HaM
3aMEHSITb X MpH MOMOILY Y Ha TOM OCHOBAHHH, UTO X ==Y,
H AOCKOJIBKY 110400Hble NpeoGpa3oBanisa ObIBAKOT Heo6XO-
JMMBbl AJiISi MHOTHX apryMeHTOB, BO3HHKAeT HeOGXOIH-
MOCTb B KaXKAOM cjydae HX TpHMeHeHus LaBaTh CHeuu-
ajibHOe [0Ka3aTeJbCTBO TOro, 4TO 3TO HpeobpasoBaHHe
JONYCTHMO B paccMaTpPHBaeMoM cJyyae 23,

Yro06bl HAMIOCTPHPOBATL 3TO MOJOXKEHHE, PAcCMOTPHM
KaKyro-ju60 cucTeMy pPaBeHCTBA ¢ ABYMSA HepeMeHHbIMH,
HalpHMep:

x=y">
x*-Ly'=2x—3y + 18.

Ecnu pemars 3Ty CHCTEMY paBeHCTB IIPH MOMOLIH TaK
Ha3LIBAEGMOTO METOja MNOACTAHOBKMU, HAAO COCTABUTb HO-
BYI0O CHCTEMY paBeHCTB, OCTaBHB llepBoe paBeHCTBO Ge3
U3MeHeHHH. a BO BTOpPOM paBEHCTBE NOBCIOLY, 3aMEHUB
«X» Ha «y=». TYT BO3HHKAeT BOMpOC, AONMYCTHMO Jiit NOJ00-
Hoe npeo0pa3oBaHHe, T. €. KBHBaJIeHTHa JH HOBas CHC-
tema crapoii. OTBeT, HECOMHEHHO, JOJKEeH ObiTbhb MOJOXKH-
TeJIbHBIM HE3aBHCHMO OT IPHHSATOrO TOJKOBAHHS MOHSITHSI
YHCJIOBOTO paBeHcTBa. Ho ecsnm cHMBOJ « = » MOHHMaeTCs
Kak o003HayYeHHe JIOTHYEChOrO TOMIECTBA H €CJH MPHHATH
3akon Jleii 6HH 1L 2, TO OTBET OUEBHACH; MOCKOJBKY

X = v,
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JIONYCTHMO Be3Jle 3aMeHsiTb «X» Ha <«Yy?» u obpaTHo. B
NPOTHBHOM cJiyyae ObLio Gbl HeOOXOAHMO CHauaja IpHBe-
CTH JIOBOJBI B IOJb3y YTBEPAHTEJBHOrO OTBETA, H XOTHA
Takoe 000CHOBAHHE HE BCTPETHJ0 Obl KakHX-jJH60 cyuiecT-
BCHHBIX TPYAHOCTEH, OHO, BO BCSIKOM cJiyuae, Obuio Obi
IJIUHHBIM H CKYYHBIM.

UTo e Kacaercs MOHSATHA paBeHCTBA B TI'eOMETPHH,
34ech Aeqn0 oOCTOHT coBeplleHHO HHave. Ecau roBopurcs,
UTO JBe FeoOMeTpHuecKHe (PHryphl, HAIpUMep ABA OTpe3Ka
npsAMOH, HBAa yrya HJAY ABA MHOTrOYroJbHWKA, PaBHbI HJH
KOHTPY3HTHBI, TO BOOOUie MOA 3THM He NOApasyMeBaercs
YCTAHOBJIEHHE HX TOXKJecTBAa., XOTAT JHlb YyKas3aTh, 4ro
y AByX QHTYp OQHH H TOT e pa3Mep U popma, LpPYFHMH
CJIOBAMH, eCJIH MOJb30BATLCA OGPAa3HBIM, XOTS H He COB-
CceM TOYHBIM BbIpAXEHHUEM, UTO OHH COBCPILIEHHO COBNAJIH
Obl Apyr ¢ ApyroM, ecanm Obl OAHY H3 HHX HAJOXKHTbL Ha
apyrywo. Tax, HanpuMep, Yy TpeyrojbHHKa MOTYT OBITbH ABE
H Aake TP PaBHBIX CTOPOHBI H BCE K€ 3TH CTOPOHBI He
6yayT, KOHeuHo, ToxaecTBeHHbl, Ho BMecre ¢ TeM Obl-
BAIOT CJIyyaH, KOTAA BOHNPOC KacaeTcsl He reoMeTpHYEeCKu-
ro paBeHCTBA ABYX (UIYp, a HX JIOTHUECKOIrO TOXKAECTBA:
Hanpumep, B paBHOOEAPEHHOM TpPEYroJbHUKE BLICOTA,
ONylleHHAsi HA OCHOBAHHE, H MeAUaHa, IPOBEAEHHAs X
3TOMY OCHOBaHHIO, HE TOJILKO I'€OMETPHUECKH paBHbl APYyT
ApYTY, HO NMOIPOCTY MPEACTABJAIOT COO0H OJHH H TOT e
oTpe3ok npsiMoi. [Toatomy, BO nabexanue HeJopasyMeHuH,
Oblji0 OBl 2KeJlaTeJLbHO CHCTeMaTHuecKH u3beratb TepMHHA
«PaBEHCTBO» BO BCEX TeX CJAyuasix, KOrja BOIpOC Kacaer-
csi He JIOTHYeCKOro TOXKAECTBA, M Jiydlle Ha3bplBaTb reo-
METPHUYECKH paBHble (DUI'YPBHI KOHTPYIHTHBIMH (PHTYypaMH,
3aMeHsis, KaK 3TO 4aCTO AeJaeTcsi, CUMBOJ «==» JPYTHM
CHMBOJIOM, HallpHMeEp « <% ».

20. Ynucnenubie XBaHTOPLI

Ilpn nmoMOIIH IOHATHA TOXK/AECTBA MOXKHO IlepeaarTh
TOYHBIH CMBIC]T HEKOTOPLIX BhIpaxKeHHH, KOTOphle H IO
CBOEMY COJEpKAaHHIO, i IO cBOeH (PYHKLUHH OJH3KO CONPH-
KACalOTC ¢ YHHUBEPCAJbHBIMH H 3K3HUCTEHIHAJLHbIME
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KBAHTOpaMH H 3auHCJAIOTCA TaK:Ke B pa3psal, Onepatopos,
110 06/1aAa10T 0COOLIM XApPAKTEepOM. JTO, HAllpUMep, TaKue
BbIPDaXKEHHs, KaK:

cywgecTeyer no mewsulel mepe o0um; UJaN He 0oabwiz,
yem OOUH, WIH 8 TOYHOCTU 00uH Takoil npedmer, uro...

CYECT8YIOT no meHovwiell mepe 0sa, WAH He Goasbuie,
wem dsa, WIH 8 TOuHOCTu 08a Taxkux npeomera, HTo...,

I T. I.; OHU MOryr ObiTh Ha3BAHBI UM CJEHHBIMH
KBaHTOpaMu. [To BUAUMOCTH, B 3THX BbIparKEHHUAX
BeTpeyaloTesi cnendgHyecKH MareMaTHYecKHe TepMHHLI, a
HMeHHO YHCJHTeJbHbie «00uH», «dsa» W T. N. BoJsee TOuU-
HblfE aHaau3 o6HapyxHBaer, OZHAKO, UYTO cojeprKanue
ITHX BBIpa)KeHHH (ecqd paccMaTpuBaTb WX KAk eIJHHOe
eJioe} — YHCTO JIOrHYecKoH npupoanl. Tak, B Bblpa-
M EHUH:

cywecrayer no Mmewnsuiett mepe odun npedmer, ydos-
ACTBOPAIOUUL OQHHOMY YCAOBLIO,

CJIOBA «N0 Meroulel mepe 0OuH» MOMXKHO INOIPOCTY OMyC-
THTb, HE€ H3MEHsisl cMblcja. Bolpaxkenue:

cywectayer we boasvuie, vem oQun npedmer, ydosaer-

gopaouUll JaAHHOMY YCA0BUIO,
O03HayaeT TO Ke, YTO:

npu BCAKOM X U Y, ecau X y0o8ieTsopaer OanHoMY YCAO-
suio 1 ecau Yy yoosaersopsaer OaHHOMY YCACBUIO, X =Y.

BrickasbiBaHHe:
cyuecteyer sceeo autts oduy npedamer, ydosaercop:-
ol 0anHOMY  YCA0BUIO,
SKBUBA/ICHTHO KOHBIOHKIWH U3 ABYX TOJILKO HTO Nplbe-
JNEHHBIX BbICKA3bIBAHHUI:
cywecteyeT no Menovileld mepe odun npedmer,
yOogAeTBOPAOUIL OaHHOMY YCAOBUIO, U B8MecTe C TeM
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cyujecrayer ne Ooastue, wem odun npedmer, ydoeaerao-
priowuil. dannomy ycaosuro.
Bripasxkenuio:

CYWeCT8YIoT no merslierd mepe Osa npedmera, ydos-
AETBOPAIOUWUX OQHHOMY ICA08UIO,

MBI IIpUAAeM caeaympuiee 3HayeHie:

CHUWECTBYIOT X U Y, Npu KOTOPLIX U X, U Y YyAo8AeTEeo-
PSUOT OQQHHOMY YCAOBUIO U X + Y

TEeM CaMbiM BLIPAXKCHHE 3TG 3KBHBAJEHTHO OTPHUAHHUIO
CACAYIOIEro BhipaXeHH:

umeerca ne boaee, wem OGUH npedmer, yOO8AETEOPS-
fouud danromy Ycaosuio.

AnanorHyHpIM 06pPa30M Mbl OGBSICHSIEM CMBICH APYTHX
BBIpaXKEeHUH ITOH KaTeropHH.

Ias uasmiocTpaniy MOXKHO NPUBECTH 34@Ch HECKOJbKO
HCTHHHBIX BBICKA3bIBAaHHH u©3 o6jacTd apuUPMETHKH, B
KOTOPBIX HMEIOTCS YHCJIEHHLIE KBAHTOPHI:

cyujecTsyer TOABKO OOHO 4UCAO X, npu KOTOPOM
x+2=25;

CYUECTBYOT TOABKO 08a HUCAQ Y, npU KOTOPbLX Y= 4;
CYWECTBYIOT No MeHbllell mepe 0sa uucag z,
npu KoropoLx

z + 2<6.

Ta yactb JIOTHKH, B KOTOPOH U3JMOMKEHB! OOlIde 3aKO-
Hbi, KacaloUluecs KBaHTOPOB, M3BEeCTHA IIOA Ha3BaHHEM
TEOpPHU CBA3AHHBI X T€peMeHHB X, wid ¢ yH K-
LHOHAJABHOTO HCUHCJEHHUS, XOTHd, N0 CYUIECTBY,
oHa goakHa Obia Obl HA3LIBATLCA HCUHCJEHHEM
XBaHTOpoB. Jlo cux nop sra TeopHsi B OCHOBHOM HMe-
Ja J1eJi0 ¢ YHHBepCadbHBIMH H 3K3UCTeHHHAJLHBIME KBaH-
TOpaMH, a YHCJEeHHBIX KBAHTOPOB CTapajnch #3Gerats.
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YIPAKHEHHST

1. Jlokaxure 3akon V mnaparpada 17, mnoab3ysach
HCKAOuHTE bHO 3aKkoHaMy 11 u IV u He npuGerast K 3a-
oy Jlefi 6Hu I a.

¥Yxasanue: B 3akoie V GopMyJbl:

X=zZHUY=2z

[[PeANOJIATAIOTCA HCTHHHBIMH. B cHiy 3akona III mepeme-
HHTE MecTaMil IepeMeHHBI¢ BO BTOPOH 113 (hopMyJi, a TOrAa
npHMeHuTe 3akoH V.

2. Jokaxure cledyoul 3aKOH:

ecan X=y, y=z " z==f, mo x=f,

b

NIOJB3YACh HCKIIQUUTENBbHO TOJBKO 3akoHoM IV mapa-
rpada 17.

3. HMcTeHEBI JHM BBICKA3BLIBAHWS, INOJYYEHHbBIE IIYTeM
TICBCEMECTHOH 3aMeHBl CHMBOJIA « = » CHMBOJIOM <« X
8 sakoHax III u IV naparpada 17?

% 4. Ha ocHoBe ycsoBu#, NpHHATHLIX B naparpade 18
I Kacamuuxcsi ynorpebJIeHHs] KaBblueK, ONpeJeJHTe, Ka-
KHe H3 CIeIYIOUHX BhIpa:KeHui CyTh HCTHHHEIE BBICKA-
3bIBAHHSA:

(a) O—yenoe uucao,
{b) O —yudpa, umenou,an osarsnyw Hopmy,
{c) «O»—yeaoe uuciao,

(&) «O»—yugpa, unciowmas 08aisry0 HOPMY

3
(e) 1,6=15:
{f) «1,5y = «—»,
(g) 2425,

(h) «2 4+ 2%+ «by
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% 5. O6pasys HaHMeHOBaHHe CJOB4, Mbl 3aK/JIOUEeM
3TO CJ0BO B KaBLIUKH, 00pa3ysi HaHMeHOBaHHe HaHMEHO-
BaHHs, Mbl, B CBOI0 Ouepeib, 3akJi0ouaeM B KaBBIUKA
HaMMeHOBaHHe CJI0BA, 4 CJAeA0BATENbHO, CaMO CJOBO 34K-
JiloyaeM B ABOHHLIe KaBbluKH. Tak, u3 CJeIyIOHIHX Tpex
BbIpaKeHnH:

Howon, «Zocons, u ««mcous»,

BTOPO€ €CTh HaHMEHOBAHHE MEPBOro, a TPeTbe ecTh HaHl-
MeHoBaHue BrOporo. IloxcraBere Kampoe H3 BbILIeNpH-
BEEHHBIX TpeX BLIPAMEHUU BMECTO «X» B KaXAyI0 H3
CAeAYIOIIHX (PYHKIHUH-BLICKA3LIBAHANE M OnpenenHTe, Ka-
KM€ H3 MOJy4YeHHBIX MNPH 3TOM JABEHAANATH BHICKA3bLIBA-
HHHA HCTHHHBL;

(a) X—H4en08eK,
(b) X—4eq08e4ecKoe UMSL,
(c) X—8bparcenne,

(d) Xx—supasxcerue, codepiucauyee KasbvUK.

% 6. B naparpade 9 Mul npuBesin pasnuuHbie PopMy-
JIHPOBKH YCJOBHBIX BLICKa3bIBaHHH, BCTpeyamolHxcs B
mareMaTtnieckux patorax, Buio Takxke ofOpallleHO BHH-
MaHHe Ha TO, UTO B HEKOTOPBIX H3 3THX (OPMYJHPOBOK
HACT pedb He OTHOCHTEJIbHO YMCeJ HJH CBOHCTB HHCET
1 T. 1., HO OTHOCHTEJbHO BbipaxkeHdHd (T. €. BbLICKa3biBa-
HHH H QyHKUHHA-BbICKA3bIBaHHH). 13 3aMeuaHuil, cae/aH-
HbIX B naparpade 18, caeayer, yro nocaciHue GhOpMyJIH-
POBKH TPeSVIOT NPHMCHEHIA KaBbiueK. YKaxure (Popmy-
JIPOBKH H TOUHble MeCTa B HHX, Ijie TpeOyIOTCH KaBBbIUKH.

% 7%, Ha ocnose oOmero npHHIHNG, Kacawouierocs
yooTpeGJieHNss Ha3BaHHUA I[IPEAMETOB B BLICKA3bIBAHUSX,
YCTaHaBJAUBAIOUIUX HEYTO OTHOCHTEJNBHO 3THX INpELMETOB,
MBI MOXKEM Telepb NOABEPrHYThH HEKOTOPOH KDUTHKE Npen-
rocJjenHee BbicKasblBaHue naparpaga 12 («Kak apudme-
THUECKHE TeopeMbl...»). Mbl 3HaeMm, UTO IepeMeHHbie,
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peTpeuaouiecs: B apu@MeTHKe, 3aMellaloT Ha3BaHHA 4u-
cesl. 3aMelalOTCA JiH NEepeMEeHHBIMH, BCTPEYAIOMIHMHUCH B
HCUHCJHEHHH BbICKA3biBaHHH, HAHMEHOBAHHS BBHICKA3bIBaHHI
IJIH CAMH BBLICKA3bIBaHHA? MoOxKeM JIH Mbl, C1el0BaTebHO,
CKa3arh, €cJH XOTHM OBbiThb TOYHLIMH, YTO 3aKOHbI 3TOTC
IICUHCJICHHS] YTBEPXKAAIOT yTO-1H00 OTHOCHTENILHO BbICKa-
3biBaHUH H HX CBOHCTB?

8. Paccmorpute TpeyrolbHHK €O CTOpOHamMH @, b u ¢.
Jdonycrure, uro h, h,1 h, BHICOTLI, ONYIIIEHHbIE HA CTOPOHLI
a, b u ¢, ne,m, A M, — ux MeJHaHbl, H Sg S, HS, OHCCEK-
TPHCH YFJAOB TPEYroJibHAKA, EC/IH TpeyroIbHHK paBHOOE 1~
peHHB# (Cc OCHOBaHHEM 4 §H paBHLIMU CTOPOHAMH b H ¢),
TO KAaKHe H3 JBeHa/aTH Ha3BAHHBIX OTPE3KOB KOHIDY3HT-
Hul (T. e. paBHBl B €OMETPHYECKOM CMLICJIE), a KaK{e —
ToXIecTBeHHbI? BripasuTre orBeTnl B BHAe HOpMYJ, NOJb-
3ysiChb CUMBOJIOM « =< » AJi1 0003HAYeHUs KOHIPYIHTHOCTH
H CHMBOJOM «==» JIJsi 00O3Ha4eHHS TOXKJIECTBEHHOCTH.

Pewnre Ty xe 3azauy, DONYCTHB, YTO TPEYIOJLHHK —
PaBHOCTOPOHHHH.

9. O6bsicHHTE 3HAUEHHE CJAEAYIOUMIHX BbIparkeHHH:

(a) cyuwecreyer He Goaee Osyx npedmeros, YoosreT-
BOPAIOWUX OAHHOMY YCAOBUIO,

(b) cywecrsyor TOALKO O8a npedmera, YOoBAETEO-
paowue 0aHHOMY YCA0BUIO.

10. Onpenejiure, Kakoe M3 CJASAYIOUIHX BLICKA3bIBAHUM
HCTHHHO:

(a) cywecTsyer TOALKO OOHO YUCAC X, Takoe, 470
X+3=7—x

(b) cywecrsyror TOAbKO O0Ba uucAQ X, TAKux, 4TO
X244 =4x;

(¢) cyugectsyer He Goavtue deyx wucen Y, TaAKUX, HTO
y—+5<11—2y;

(d) cywecrsyror no kpalred mepe Tpu 4UCAQ z, TAKUX,
yro 2% < 2z;

(e) Oan 80aK020 HUCAQ X CYUWECTBYET TOAbKO OOHO
HUCAO Y, TAKOE, 4TO X - Y == 2;

(f) Oan scaxoco uucaa x cyujecrayer TOALKG OOHO
UHCAO Y, TAKOE, 4TO X - Y == 3.
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1. Kax MOXHO HDPHMEHHTH YHC/JIeHHble KBAHTOPH AJIs
0003HaueHNA TOTO, YTO ypaBHEHHe:

X2—5x+6=0

HMEET /IBA KOpHA?

12. Kaxne yucna x yZoBReTBOPSIOT QYHKIUH-BHICKA-
3bIBAHHUIO:

CHULECTBYIOT TOABKO 0BQ 4uCAQ I, NPl KOTOPpLLX X == y*?

ITposenute B 2708 GyHKUMM pasiHyHe MeXLy CBOGOA-
HLIMM H CBSI3aHHBLIMH N€PEMEHHEBIMY.

* CBA3SLIBAIOTCH JIH NepEMEHHbIE UHCICHHBIMH KBaH-
TOpaMu?¥
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{0 TEOPHH KJIACCOB NPEAMETOB

21, KJaccol H HX 2J€MeHTbl

Kpome orzensubix UHIMBHAYaJbHBIX HpEeIMeToB, KOTO-
pble Mbi OydeM Tak:ke HasblBaTh, pald KPATKOCTH, M H I U-
BHAYYMaMH, JIOTHKa paccMarpHBaeT KJ a C bl Ipes-
MeroB 2, Kak B MoBCeAHEBHOH KH3HH, Tak H B Mare-
MaT#Ke II0J KJaccaMH yYalie Bcero IOHHMaloTcd MHOXe-
cTBa. ApudMeTHKa, HANpPUMEp, YacTO UMeeT NeJlo C MHO-
’KeCTBAMH UHCeJl, @ B FCOMeTPHH HAll HHTepec HalpaBAeH
He CTOJbKO Ha OTAEJbHble TOYKH, CKOJILKO Ha MHOXKeECTBa
TOueK (a MMeHHO — Ha reoMerpuueckue ¢urypst). Kaac-
cbl MHAHBHAYYMOB HasLIBAlOTCA KJaccaMu NepBOH
creneHu. CpaBHHTEJBHO pexe Mbl CTAaJKUBaeMcs B
HAIIMX HCCJEeOBAaHHSIX C KJaccaMu BTOPOH CTe-
UeHH, T.e. C KJIacCaMH, COCTOAIIHMH He H3 HHAHUBHAYY-
MOB, a H3 KJaccoB nepBoHd crenexd. MHorpa xe mpuxo-
JINTCS HMEThb JIeJIO ¢ KJAACCaMH TPeTheH, 4e€TB e p-
TOH M T. 0. cTemeHeHd 3nech Mbl OyleM 3aHHMAThLCS
NIOYTH HCKJIOYHTENLHO KJIacCaMH NepBOH CTENEeHH, H TOJb-
KO B BHAe HCKJIOUEHHS, HampuMep B maparpade 26, Ham
NPUAETCA HMETh JEeJI0 C KjaccaMH BTOpOH CTENEHH; TEM
He MeHee, HAWlH pPacCyXKAEHHSI MOrYT ObITb IPHMEHEeHbI
Il K KJiaccaM APYrHX CTeneHed, MpaKTHUECKH He TpeOys
H3MEHCHHH.

Urobbl CcOGIOAATL pA3JHUHA MeXAy HHIHBHAYyMaMH
H KJaccaMH, a TaK)Ke MeJAYy KJacCaMH pa3JHYHbIX CTe-
1ieHe#, Mbl 0603HayaeM mepeMeHHbie OyKBaMH PasJjIiuHOro
HauepraHus W HpHHALNEKALIMH K pa3jHyHbIM aJji$paBH-
taM. [IpuHATO TakHe HHAMBHIAYaJbHble IMpeAMeThl, Kak
vucaa, 0603HayaTh MaJbiMH GykBaMu JatHHcKoro akhda-
BHTAa, @ KJaaccbl TakKHX IPEAMETOB MpONHCHBIMH OyKBaMH
JaTtuHckoro ajdasura. B snemeHrapHoil reoMeTpHu HpH-
HSTO TIPOTHBOMOJIOXKHOE 0603HaueHHE, IPH KOTOpPOM IMpU-
nHCHbie GYKBHI COOTBETCTBYIOT TOUKAM, a CTpPOYHble GYKBLI
(7aTHHCKOTO HJH TPEueckore ajgapnTa) — MHOKECTBaM
TOYEK,
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Ta wacts JIOTHKH, B KOTGpO# paccMaTpHBaeTcs [OH:-
THE KJacca H ero o0IlHe CBOHCTBA, Ha3biBaercss reopHel
KJIaCCOB; HHOTJA 3Ta TEOPHUSl DACCMATPHBAETCH H Kak He-
3aBHCHMag MareMaTHuyeckKas MUCUHUIIMHA [O4 Ha3BaHMEM
ob6uelf TeOpHH MHOXeCTB¥

B Teopus KJacCOB OCHOBHasl poJib IPHHALJIEKHT Ta-
KHM BLIpaXKCHHAM, KaK:

npedmer x — daeMenT (uau uaer) xaacca K,
npedsmer x npunadaexmur k kaaccy K,

Kaacc K codepocur 8 cebe npedmer x 8 Kawecrse 31eMEH-
7@ (M waena);

Mbl CUHTAEM, YTC ITH BbIPAXKEHHS HUMEIOT OAHH I TOT
JK€ CMBICJ, U PajH KPAaTKOCTH 3aMeHsieM HX GopMyioH:

X< K

Tak, ecmu I— mHOXecTBo Beex Hesblx yuces, TO YHC/IA
I, 2, 3..—cCyTb €ro 3JeMEeHTbl, MEXIYy TeM Kak 4ucaa
2/5, 2'/5... HE TpUHAANEXKAT K NAHHOMY MHOXECTBY; CJe-
JOBATEJIbHO, (OpMYJbL:

1€l, 2¢l, 341, ...
HCTHHHB, & (GOpMYJhl:

2/,€l, 21,¢I, ...
JIOHBL.

* HayaTKd TeOpHH KJ4CCOB, HJIH, TFOBOpsl TOuHEe, TOH HacCTH
5TOH TEOPHH, KOTOPYIO Mbl HHYKEe HA30BeM HCUHCJIEHHEM KJACCOB,
uMeores yxke y byana (G. Boole); cM. BojcrpoiHoe NpHMedaHHe
Ha ctp. 48. logarHEbIM co3naTeneM oOlIell TEOPHH MHOXKECTB Kak
HEe33aBHCHMONl MATEMATHUYECKOH NHCHHIIAHE Obi1 BEeJHKHE HeMelKHd
matemMaTHKk Kanrtop (1845—1918); mMm of#A3aHn eMy, B ua-
CTHOCTH, aHAJH30M TaKHX [OHATHH, XaKk MOIIHOCTb, pPABHOMOLL-
HOCTb, GECKOHEYHOCTL H MOPSALOK, KoTOpble ByIZYyT OOCYKIATHCHA Ha
HPOTAXMEHHH HacToOsAleH u caenymomell rias. Kantoposckasa Teopus
MHOXECTB ~— OJHA M3 MAaTeMaTHYeCKHX JHCUHILVIHH, HEPCKHBAOIIHX
OCOGEHHO HWHTEH"HBHOe pa3BHTHe. Ee Mnen # HanpaBJeHHs WBICJH
APOHHKJHM TIOYTH BG BCE OTPACIH MaTeMaTHKH H MOBCIOAY OJKal3aan
camMoe JeHCTBeHHOC IIJOJOTBOPHOE BJHAHHE,
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22, Kaaccebl # ¢yHKUHH BbICKAa3bIBAHHA C OAHOM
CBO0OJHOH NepeMeHHOU

PaccMOTpHM (yHKLHIO-BLICKA3LIBAHUE C OJAHOH HECBA-
3aHHOH MepeMEeHHOH, HalpuMmep:

xX>0.

Ecau s710i1 QyHKUHH Mbl NMpEANOLIIEM CJ0Ba:

(1) MHOOKECTBO 8CeX HUCeA X, TAKUX, 4TO,

TO MBI IOJIYYUM BbIDAMKCHHE:

MHOXMECT80 gcex 4ucea x, raxux, uro x >0,

3T0 BbIpaxkeHue 0003Hauaer COBEpILIEHHO OIpefesieH-
HOEe MHOXKECTBO, a MMEHHO MHOZKCCTBO BCEX ITOJIOMKHUTE/b-
HBIX YHCeJ: 3TO — MHOXeCTBO, BKJmuawlulee B cebs B Ka-
4ecTBe 3JEMEHTOB Te, U TOJIBKO T€ UHCJA, KOTOpble YAO0B-
JeTBOPSIOT NaHHOH ¢(yHkuuu. Ecau Mbl 0003HA4YuUM 3TO
MHOXECTBO CHMBOJIOM «P», Hamia (pyHKUHA CTAHET IKBU-
BAJIEHTHOIl BBIPAXKECHHIO:

x =P

AHAJOTHYHYIO TIPOLEAYPY MBI MOXKEM IIPHMEHHTb KO BCH-
Ko apyro# ¢yHKUUH-BbICKA3biBaHHIO. B apundmernke Mol
MOXEM TaKHM cIoco6oM NOJYYUThL pa3HooOpasHble MHO-
JKecTBa uHCeJ, HanpuMep, MHOXKECTBO BCEeX OTPHIATEeJb-
HBIX UliCeJ MJM MHOMKECTBO BceX yuced, GOJLLIHX, yeM 2,
i MeHblIuX, YeM 5 (T. €. VAOBJETBOPAIOIINX (QyHKIHI
«X > 2 1 x < 5»). Dra npoueAypa HrpaeT TakxKe 3Haun-
TENBHYIO POJIb B T€OMETPHH, 0COOEHHO B OIpEAEJEHHH HO-
BbIX BHIOB TeoMeTpHUecKHX (Uryp; MOBEepXHOCTh Liapa
onpeneNsieTcss, HanpuUMep, KakK MHOXECTBO BCeX TOUEK
IPOCTPAHCTBA, JEKALIUX Ha OIpeAeJeHHOM PACCTOAHHII
OT JaHHO# TOYKHM. B reoMerpHH MPHUHATO BMECTO CJIOB
CMHONCECTBO BCEX TOHEK» YNOTPeDOJSTh BblpaxKeHHe «2€0-
METPUNECKOE MECTO TOHEK>.
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Tenepn o6o6inM caenaHkbie Bblle 3aMeyaHHd. B Jo-
FHKe YCTAHOBJIEHO, YTO KaxKJOH (PYyHKIHH-BLICKa3BIBAHHIO,
COAepIKau(ed TOALKO OJHY HEeCBS3aHHYIO IepeMeHHYIO,
CKaXeM — «X», COOTBETCTBYET OHHH, H TOJLKO OJMH,
KJacc, BKAOYawIui B ceGd B KAuecTBe 3JIEMEHTOB Te,
If TOJLKO Te, NMpeAMeTH X, KOTOPble yAOBJETBOPSIIOT Aak-
no# ¢Qynknun. Mbl noayyaem o0o3HaueHHe 3TOTO KAacca,
npennocblias (GyHKUHH-BbICKA3BIBAHKHIO CJEAYIONIHE €AO0-

Ba, NpHHAaAJeXKallHe K OCHOBHbIM BhIDAXKEHHAM TECOpHK
KJIacCOB:

(I Kaacc acex npedueros x, TAKUX, HTO.

Ecan Mpl, nasee, o603HAUHM YHOMAHYTBIA KJA4ce Mpo-
CTBIM CHMBOJIOM, cKaxeMm «C», To ¢opMmyna-

x<C

OyAeT Aas KaKAOr0 X JIKBUBAJEHTHA MEPBOHAUANLHOH
(byHKUHH-BbICKA3bIBAHHIO.

Mzl Busmenn, crenoBaresibHO, 4TO Kaxpaa (GyHKOHS-
BBICKA3bIBAHHE, COJEpIKALlafd «X» B KAYeCTBe eIHHCTBEeH-
HOJM HECBA3AHHON MNepeMeHHOH, MoxkeT OblTh Hpeobpaso-
BaHA B 3KBHBAJIEHTHYIO (DVHKIHIO BHIA:

x = K,
rae Ha MecTo «K» cTaHOBHTCs MOCTOsIHHAsA, 0003HAualo-
ULasl KJacc; NO3TOMY MOXKHO PACCMATPHBATE IMOCHEIHION
dopmMyay Kak camylio obmyr ¢GopMysay (yHKUHH-BLICKA-
3bIBAHHS C OJHOH HeCBA3aHHOH mepeMeHHOH.
Buipaxkennsa (I) u (II) nHOrZA 3aMeHAOTCS CHMBOJIN-
YEeCKHMH BLIPA*KEHHAMH; Mbl MOKeM, HalpHMeD, NPHHSATL

K ynorpeGJeHHIO AJad NofoGHOH HeaH CAeLYIOIHKE CHM-
BOJI:
C.

v
% PaccMorpum Teneph cJeAyiomiee BbIpaKeHHe:

1 npunadaexcur Kk MHOXeECT8Y 6cex wlcer X, TOKUX,
yTo X > 0,
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KOTOpOE MOXKeET ObITh TakkKe 3alNHCaHO HCKIIUYHTENBHO
IIpA NOMOILH CHMBOJIOB:

IEC'r (x>0).

JT0 BbLIpaXKE€HHE, — OYEBUIHO, BbICKa3biBaHHE, H K TOMY
K€ HCTHHHOE BbICKA3blBaHHE; OHO BbIpaxkaer, B OoJsee
CJIOXKHOH (hopMe, Ty e MbIC/b, YTO H mpocTtas opMya:

1>0.

ChenoBaTeJIbHO, 3TO BbipaKeHHE He MOKET COAepKaTh
HHKAaKOH cBOOOJHOH mepeMeHHOH, W TNepeMeHHas «x»,
BCTpeyalomascs B HeM, JO0JIKHA OblThb CBA3aHHOH nepe-
MeHHOH. Tak Kak, ¢ Zpyro# CTOPOHbI, Mbl He OOHapYyXH-
Bae€M B BHIIIEIPHBEJCHHOM BHIPAXKEHHH HHKAKHX KBAaHTO-
pOB, Mbl IIDHXOAHM K BBIBOAY, YTO TAKHE BbIpAXKEHHHA, KAK
(I} uau (I1), BolmosHAIOT (BYHKIHIO, MOAOGHYIO (DYHKIHH
KBAaHTOpPOB, T. €. CBS3LIBAIOT MepeMeHHble H BCJEACTBUE
3TOro JOJKHBl GbIThb MPUUUCJIEHBI K ollepatopaM (cM. na-
parpag 4).

Hano mpuGaButh, yto omneparop, moaoOHbld (I) Ham
(II), uacro npennocbinaeTcss HaMu QYHKIHAM-BLICKa3bl-
BaHHAM, COJEpPXKAIIHM KpPOMe «X» IpyrHe cBOGOJHbIE Me-
peMeHHble (9TO MPOHCXOAHMT IOYTH BO BCeX cJyyasx, KOr-
aa momoGHbie omepaTopbl MPHUMEHSIOTCS B TEOMETpPHH).
BoipakeHusi, IoJiyueHHble TakuM 00pasoM, HampuMmep:

MHOMCECTEBO 8CeX Huucen X, TAKux, 4To x>y,

He 0603HayvaloT, OJXHAKO, HUKAKOro OMNpPeNeJIeHHOro Knaac-
ca, OHM CyTb (DYHKIHH-YKAa3aTeJH B CMbIC/E, YCTAHOBJIEH-
HOM B naparpage 2, T. e. OHH CTAHOBATCA 0003HAUEHHIMH
KJaccoB, ecJH HecBsi3aHHbie NepeMeHHble (HO TOJbLKO He
«X») 3aMEHHTb B HHX MNOAXONAIUHMH IIOCTOSIHHBIMH, Ha-
IIPHMEp, B TOJBKO YTO NMPHBEAEHHOM NpHMeEpe «y» 3ame-
HUTL Ha «0» ¥,

O ¢yukuuu-BHICKA3bIBAHHH C OJHOH cBOGOAHO# mepe-
MEHHOH 4YacTO TFOBODSAT, UTO OHA BhipaxkaeT ONpeleJIelHoe
CBOfAICTBO MNpeIMeTOB,— CBOHCTBO, MNPHHaAJeXkKailee TeM,
H TOJNBKO TeM, IpeaMeTaM, KOTOPbl€ YAOBJETBODPSIOT
(O YHKUHH-BbICKA3biBaHUIO (TaK, HalpuMmep, QYHKIHA-BbI-
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CKashiBaHue «x» 0eaurca Ha 2» BblpaxkaeT ONpeAesieHHOe
CBOHCTBO yHCJA X, @ HMEHHO — JIeJTUMOCThL Ha 2 HJIH, HHa-
ye, yerHocTh). KJacc, COOTBETCTBYIOUIHH 3TO#H (YHKIHH,
colepxuT B cefe B KayecTBe 3JeMEHTOB Bce IpeIMEThHl,
obnajawiiHe NaHHLIM CBOHCTBOM, H He COAEPXKHT HHKa-
kux apyrux. [IpH TakoM NOAXOAE BO3MOXKHO € KaXAmM
CBO/ICTBOM IIpEMETOB COOTHOCHTbL ONHO3HAYHO oOfpeje-
Jgsiembln Kaacc. M TouHO Tak ke, o00parHo, KamIOMY
KJlaccy COOTBETCTBYET CBOHCTBO, MpHHA/JeKalllee HCKJIO-
YHTEJbHO 3JIeMEHTaM 9TOro KJacca, a HMeHHO — CBOHCTBO
MpHHAjJdexaTh K 3TOMYy Kaaccy. CoOrJacHo 3ToMy, MO
MHEHHIO MHOTOYHCJICHHBIX JIOTHKOB, OTHAJaeT HeOOXOAH-
MOCTb BCAKOIQ pPasjuyis MexKAy JABYyMs [IOHATHIMH —
Kjaacca u cBoficTBa. Ipyrumu csoBaMn, CTAHOBHTCS H3-
JUIIHEH Kakasi-Jiub0 ocobasi «TeopHsi CBOHCTB», TaK Kak
COBEPIIEHHO JOCTaTOYHO TEOPHH KJacCCOB.

B nopsiike OpUMEHEHHS 3THX 3aMeyaHHH Mbl HKajnM
HOBYI0 (popmynupoBky 3akoHa Jlei 6 Hu ya. Ileprona-
vyalbHas (opMyaupoBka (B maparpade 17) comepmxana
TepMUH «CEOUCTE0», B CJCAYIoUield (OopMyJaupOBKe, COBEpP-
IIEHHO 3KBMBAJICHTHOH, Mbl B3aMeH ero ynorpebjsem
TEPMHH «KAQCCY:

X =21y, ecau, U TOAbKO eCAl, Kaxovli Kaacc, KOTOPuLI'

caodepxcur Kaxol-aubo u3 npedmeros X u Y 8 Kayecrse

c80€20 dNEeMEHTa, codepicur Takvce u Opyeol 8 Kayecrse
€80€20 3MeMeHTA.

Kak MoXHO BHAETH, N0 3TOH (POPMYJHPOBKE 3aKOHA
JleiOHHU 1L a, BO3MOXKHO OIpPENEIHThL MOHATHE TOXAE-
CTBa B TePMUHAX TECPHUH KJaccoB 6,

23. YnuusepcaJbHblii KAacc H HyJeBOH KJjacc

Kak mbt yKe 3HaeM, Kaxa0H (DYHKHHH-BBLICKA3biBAHHIO
¢ oAHOH CcBOOOAHOH MNepeMeHHOH COOTBETCTBYET wJjacy
BCEX TNPEIMETOB, YAOBJAETBOpsmownx 3ToH ¢ynxkuun. Te-
nepb 310 MOXHO NPHMEHHThL K CJAEAYIOWIIM IBYM Hacl-
HBLIM PYHKOHAM:

§)) X=X, XX
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Ilepsas u3 3THX QYHKUUA IBHO YIOBJIETBOPAETCA BCs-
M HHAEBAAYYMOM (cM. maparpadg 17). CooTBetcTByi0O-
mud Kace

g(x-—-x)

COACPIKHT NOITOMY BCEe HHAMUBUAYYMBI B KayeCTBe CBOHX
FIEMEHTOB; Mbl Ha3biBa€M 3TOT KJacC YHHUBEpCaJb-
HolM KJaccowm (the universal class) u oGo3HauaeM
ero cumBosioM «Vs (uia «1»). Bropas dyHKOua cyxie-
HHsi, ¢ IPYrOd CTOPOHBI, HE VAOBJETBOPSIETCS HH OIHHM
npeamerom. Beuny storo coorBercrByiollnii eit kaacc

xC (x # x).

Has3blBaeMbli H VJdeBbM KJACCOM HUIH NYCTLIM

KJaccoM U oGo3HayaeMbli cUMBoJOM « A» (i «0»),
He COAEPKHUT HHKAKUX 3JCcMeHTOB 7. Temepb Mbl MoOxeM
3aMeHUTh (YHKIUH-BbickaspiBaaus (I) SKBHBANEHTHLIMH
PYHKIYAMH BHIA:

x< K,

& WMEHHO CJOeLVIOHIUMY:
({I) XE V; ’\CE Ax

11epBasi U3 KOTOpbiX VAOBJETBOpsieTcs: JI0ObIM HHAUBHAYY -
MOM, a Bropas He YAOBJIETBOPSETCH HHKaKUM.

B vacrHo# MaTeMaTHueckOd TEOpPHH, BMECTO TOrO 4HTO-
Obl TOJIL30BATLCH OOUIMM JIOTMYECKUM NOHATHEM HHAHBH-
AyyMa, uHOoraa yno0Hee TOYHO OlpefesNnTh, UTO paccMa-
TPHBAETCS! KAK HHAHBHAYAJbHbIA NpelMer B paMKaX 3TOH
TEOpHH; KJacC Bcex 3THX NMpeaAMeToB Toxe Oyaer o603Ha-
yaThcsl cuMBoJioM «V » u Oyaer HasbiBatbcsi 006J1aCThIO
U3yyeHHs OJsa OdaHHOH Teopuu. Tak, B apu¢pmeruxe ob-
AACTL M3YueHHst COCTABJIAET KJACC BCEX YHCed.

% Hapo nopuepkHyTh, 410 V — Kjacc BceX HHIHBH-
AVYMOB, HO HE K/acc, COmepzKallliil B KauecTBe 3JCMEHTOB
BCG BO2MO:KHbIe MTPEAMEThI, T. €. TAKKE U KJaaccul 1-i cre-
neuu, 2-i creneny U T. 4. BosHukaer Bonpoc, CyIeeTBYeT
U1 BooOUIIe TaKo# KJacc BCCX BO3MOMXHLIX MPEIMETOB H,



114 O 1eopuu gaaccos

Gonee TOro, MOMEM JIM Mbl CYHTAThb &HETOMOTEHHBLIE»
KJIACChl, He NpHHAMJIEXKAIIHEe K ONpelde/eHHOH CTeleHH M
COAepXKallMe B KayeCTBe 3JIEMEHTOB KaK MHIHBHIYYMb,
TaK M KJIacChl Pas3jHYHLIX CTeneHed. JTOT BONPOC TECHO
MpUMbIKaeT K HauGonee 3anyTaHHbIM NpoGjeMaM coBpe-
MEHHOH JIOTHKH, a HMEHHO K TaK Ha3blBaeMOH a HT U H G-
MHH Psccena # K TeopHH JMOTHYEeCKHX
TunoB®* O6cyxaeHue 3Toro Bonpoca BbULIO Obl 3a
pPaMKH, HAMEYEHHbI® AJIs1 3TOH KHHUIH. 3/eCh MBI TOJBKO
3aMETHM, YTO HeOOXOAHMMOCTb PAaCCMOTPEHHA «HErOMOTeH -
HBIX» KJIACCOB BPsJ JIH BCTPETHTCS BO BCEH MaTeMaTHKe
(3a uckmoyeHueM obLiel TeOPHH MHOXKECTB) H, TeM 60
Jlee, B JPYTHX Haykax *28

24, OcHoBHble OTHOWIEHHS MEXAY KAacCaMH

Mesxny nBymst kiaaccamu K H L MOTyT CyIIeCTBOBaTh
pasauyHble OTHOWIeHMs. Tak, Moxer ObiTh cayyal, Korga
KaXbii 3jJieMeHT Knacca K BXOJAHUT B TO ¥ke camMoe Bpems
B KayecTBe 3JIeMEHTa B KJacc L, U B TaKOM CJyyae roBO-
paT, 4ro KJacc K ecTb NoAKJacc Kaacca L, uam
4TO OH BKJIOYaeTcd B KJacc L, wig yro oH Ha-
XOAHTCS B OTHOIIEHHHU BKJIUYEGHHA K KJjac
¢y L, a o knacce L roBopuTcs, 9uTO OH BKJIO4YaeT B
cebs1 kmacc K B KayecTBe nNOAKJacca. IJro
B3aHMOOTHOIIEHHE BbIDAXKAETCA KPaTKO OJHOH U3 hopMy.:

Kcl nm L oK.

YrBepxaennem, uto K ecrtb noakaacc L, me mogpasyme-
BaeTcs OTPHUAHHE Toro, uro L, B CBOIO ouyepenb, fBJSIET-
cs1 noakaaccom K. Hpyrumu cjosamu, K u L Moryr Obith
noaKJaccaMH Apyr [Apyra H, 3HAUUT, BCE HX 3JEMEHTH!
MOryT ObITh OGLUUMH; B TAZKOM CJiyyae H3 3aKOHA TEOpu#

* TTonsTHe JOFrHYeCcKHX THNOB, BeejiedHoe Pscceaom (Rus
sel), POACTBEHHO MNOHATHIO CTelleHH KJaacca M ABJIAETCA 060GILEeHHeM
NOCASJAHETO, OTHOCAINErOCH He TOJbLKO K KJCCAM, HO H K IPYrHMm
npeaMeTaM, HalpAMep K OTHONIEHHS M, KOTopue Mu Gyaem pac-
CMaTpHBaThL B cheayiomefl raase. Teopus JOTHYECKHX THIIOB HM3J10-
Kena cHcrematHdeckn B «Principia Mathematicas» (eM. noacrtpou-
HoE npHMeuaHHe Ha cTp. 49.
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KJaccoB {mpuBelleHHoro Bhbile) caeayer, utro K u L tom-
AecTBeHHbl. Ecay jxe o6paTHOE oTHOLICHHE He CYIECTBYET,
T. €. €CJIH KaXKAblH JeMeHT KJaacca K sBafercd 3JeMeR-
TOM KJtacca L, HO He KaXiblil 3jieMeHT KJacca L sBjsaer-
€51 3jeMeHTOM KJjacca K, To o kjaacce K roBopHTcs, 4To
OH siBJisseTcs! COGCTBEHHB M NOAKJAACCOM HIH
yacTblo KJacca L, a o L rosopurcst, 4yto on 3 a-
KJdwdaerBcebe Kaacc K BkauecTtBe cobCT-
BeHHOTro Noakmacca wuax uacrd, Hanpumep, MHO-
JKECTBO BCEX IeJIbIX UHCEJ €CTh COOCTBEHHOEe INOAMHOKE-
CTBO BO MHOXKECTBE BCeX PpallHOHAJIbHBIX YHCeJ; JHBHSI
BKJOYaeT KaxKabll M3 CBOHX OTPE3KOB KaK CBOIO YacCTh.

O nByx kJaccax K u L roBopAT, 4TO OHH YA CTH Y H O
COBINAJAIOT HIH MepeceKaloTcs APYr ¢ Apyrowm,
€CJiM Y HHX ecTb IO KpalHe#l Mepe OXUH OCUIME SJMEMEHT
H €CJIH B TO XK€ camoe BpeMs Kax/JIblH U3 HHX COHEPIKHT
aJIEMEHTHI, He cojepxaluuecss B JApyrom kjaacce. Ecau
Y Ka)KA0ro u3 BYX KJACCOB €CTb IO MEHLbIUEHd Mepe ONMH
aJeMeHT (T. €. €CJIH OHH He IyCThle), HO €CJH Y HHX Her
HH ONHOro o6mniero 3JieMeHTa, OHH Ha3blBAIOTCHA B3AMMHO
HCKJMIYAWU UMK WIH pa3agejbHbMu. Hanpu-
Mep, OKPYKHOCTb MepeceKkaer BCAKYIO NMPSAMYIO, NPOBEIEH-
HYIO 4yepe3 LIEHTP OKPY:KHOCTH, HO OHA pa3jeJibHa CO Bes-
Koft mpsaMOMi, y KOTOpoll paccrodHHe OT LEHTPA OKpPYKHO-
ct Gosbule panuyca. MHOXECTBO BCEX INIONOMKHUTEJNLHBIX
YHCeJ U MHOXKECTBO BCEX PALMOHAJbHBIX YICE]T YaCTHYHO
COBNAJAIOT, HO MHOXKECTBO ITOJIOXKHUTEJbHBIX U MHOXECTBO
OTPHILATENBHBIX UHCEJ — MHOXECTBA, B3aHMHO HCKJIOYal0-
nime.

JlanuM HexkoTtopble NIPHMEPhI 3aKOHOB, KAacCalOHIHXCH
BbIIEYMIOMSIHYTHIX OTHOLIEHHH MeXAy KJacCaMH.

Has scaroeo rkaacca K, K K.
Ecaw KL, a L —K, mo K=1L.
Ecau KclL, a L oM, mo KcM.*

Ecmu K — ne nycrod nodxaacc kaacca L u ecau Kaac-
cor L u M pasdeavrol, To kaaccor K u M pasdeabnol.

[TepBoe U3 3THX NOJOXKCHHH Ha3bplBaeTcs 3aKOHOM
pe¢dpTeKCHBHOCTH BKJIOUYECHHs, BTOpOH — 3aK 0-
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HOM TO Z1CCTBa B TEODHH KJIACCOB, TPe1HH HI3BECTEH
KaK 3aKOH TPAaH3NTHBHOCTH BKIYeHHs. BMecre
C YETBEPTHIM NOJOXKEHUEeM M HeKOTODBIMH JPYTHMH N0JO-
JKEHUAMH HOJ0GHOTO pofa OHu 06pasyioT Mpynmny MoJoxKe-
HU}, HA3bBAaeMLIX 3AKOHAMH KATEeTOPHUYECCKOTO
CRJAJOTH3MA.

XapaxkTepHOe CBOHCTBO YHHBEPCAJLHOTO 1 HYJEBOro
KJIaCCOB NO OTHOIIEHHIO K MOHSTHI) BKJIOUCHWS BhIpa-
JKAeTCs CNeAYIOmHM 3aKOHOM:

oast scaroeo waacea K, VoK u ANCK.

J10 noJsoxkeHHe, 0COGEHHO BBH/AY €ro BTOPOH 4YacTH,
Kacalouieics HyJeBOTO KJacCa, MHOTHM KaXXeTcsl HECKOJb-
Ko napapokcajsHueIM. Jist Toro yroGbl HarJsaHo pasbsc-
HHTR 3TY BTOPYIO 4acTb, PACCMOTPHM HMILTHKAIHIO-

ecan xe N mo x= K.

Hro Gbl MBI HH TONCTABHJN 3MECh BMECTO «X» (M «K»),
aHTELeNeHT UMIJIMKALHH OyJleT JIOXKHbIM BHICKAa3biBaHHEM,
a cJefoBaTeNbHO, BCA HUMIVIMKALUSA OyneT HCTHHHbIM Bbi-
cKasbiBaHHeM (MMMJHKALHS I[TOJAy4YaeT, KaK HHOTJA BbIPa-
JKAIOTCA MaTeMaTHKH, «MycToe» yAOBJeTBOpeHHe). Takum
obpa3oM, Mbl MOXKEM CKasaTh, 4TO J0O0H 3J1eMeHT KJaacca

A aBasieTcs Takke 3JeMEHTOM KJacca K, a caenoBaresn-

HO, MO OlpeleNeHHI0 BKMouenust (uukMosun), A K,
AHaNOTHYHO MOKHO HAIVISAHO pa3bsICHHTb H INEpBYIO
YacTh 3aKOHA.

Jlerko yOenMThBCS, 4TO MeXAy Jo0bIMH ABYMs KJjac-
CaMH CYINeCTBYeT OJHO M3 PacCMOTPEHHBLIX 3JeCh OTHOIlE-
HUH; 9TO MOXKeT ObITb BbIPAZKEHO B CJEAYIOLLEM 3aKOHE:

Ecau K u L — 0sa npoussoasHvie xaacca, T0 aubo
K=L, aubo K ecro cobcreennsii nodkaacc xaacca L,
aubo K exawonaer 8 ceOs L 6 kauecrse ceoezo cobcereer-
Ho20 nodkaacca, aubo K u L wacruuno cosnadaror, aubo,
naxonet, K u L pasdeavuol; odwospemenroe cyuiecrseosa-
nue mendy K u L kaxux-aubo deyx u3z ykasauuux adece
UTHOWeHUL HeBO3MONCHO.

UTo6Ll NOJAYYHTh AICHOE, HCNOCPEACTBEHHOE NMOHUMAHHE
3TOTO 33aKOHA, JIVUIlle BCero mpeacraBurh cefe kaaccnl K
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H L B Bupe reoMerpuyeckux ¢uryp 1 BOOOpa3uTL Bce
OJIOXKEHHUA, B KOTOPBIX 3TH JBe (UIYPLI MOTYT OLITL pac-
110J1I0XK€eHbl 110 OTHOLIEHHIO JPYT K APYTY.

OtHoweHusl, 0 KOTOpLIX IIJa peub B 3TOM pasjelc,
MOFyT ObiTh HA3BAHBI OCHOBHLIMH OTHOILIEHH 5~
MH MEXIAY KJgaccaMmu®™,

Best crapas TpanuuuonHas Jordka (cM. maparpad 6)
MOXKET ObITh NMOYTH LEeJHKOM CBCACHA K TEOPUH OCHOBHbLIX
OTHOWIEHH! MeXny kJaccaMml, T. €., K MaJeHbKoMy ¢par-
MEHTY BCEH TEOpHH KJaccoB. BHelHe 3TH ABe JHCIHILIH-
Hbl OTJIMYAeT TOT (aKr, uTo B CTApPOd JIOTHKe MOHATHE
KJacca HE JaHO JIOCTaTOYHO sICHO. BuecTo TOro 4roObl
CKasaTb, HaNpHUMep, YTO K;Jacc JOlIafeld cOomep:KHTCA B
KJIacCe MJICKOMHUTAIOU[KX, B CTApO#l JIOTHKE MPHHATO OblIO
rOBOPUTH, 4YTO CBOHCTBO MJIEKONIHMTAHNIS IPHHALJIEXKHT
BCEM JIOWIAASIM MJH, IIPOIIe, YTO KaxKAas JolllaAb — MJE-
koAauTawoulee, BaxHelmne 3aKOHe! TPaAMUHOHHOH JOTH-
KM — 570 3aKOHbLI KAaTeropHyecKoro CHJJIOrH3Ma, TOYHO
COOTBETCTBYIOLIME 3aKOHAM TEOpHH KJIAacCOB, KOTOpPLIE M)
Bblll€ YCT2HOBUJIM M Ha3BaJii. Hanpumep, nepnuifl u3 naH-
HbIX BbIlle 3aKOHOB CHJLIOTH3Ma Naetrcsl CTapoi JOTHKOH
B caepyloniesi dopme:

Ecau scaroe M ecto P u ¢ecsikoe S ecte M, 1o scakoe
S ecro P.

310 — 3HaMeHHTeHIInA 13 3aKOHOB TPAJHIILIOHHOH J0-
rUKIH, W3BecTHhil Kak 3akoH cuajgorusMa Barbar a.

25, JleiicTBHst Hax KJaaccaMuy

Tenepb Mbl T03HAKOMUMCA € HEKOTOPBLIMII JCHCTBHIMH,
KoTopbie, GyAyud [pPOH3BENEHbl HaJ AAHHBIMH KJacCaMH,
fIOPOXKJIAI0T HOBbIE KJacCChl.

Ecnu ectp nBa knacca K u L, To MOXHO 06pa3oBars
HOBLIH KJjacc M, KOTOpPHIH B KadeCcTBE CBOHX 3JE€MEHTOB
COLEPXKHUT B cefe T, H TOJLKO Te, pPeAMeThbl, KakHe Mpli-
HallJleKaT, 1Mo KpaliHell mepe, K ONHOMY H3 KJaccoB K It

#* 3TH OTHOIIEHHS# BIEPBHIE HCYEPHEIBAIOIIHM OO0PA30M HCCJC-
noBaa ¢pannysckmii maremarik JXepron (1. D. Gergonne).
1771—1859,
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L; xnmacc M, moxHO ckasaTh, o6pasyerca u3 kJaacca K
IyreM npHcoeluHeHAs K HeMmy knaacca L. Drto neiictBue
HasbiBaeTcss CJAOXEHHEeM KJdaccoB, y kmace M
paccMaTpiHBaerci Kak cyMMa mig oO0beAHHeHHE®
kamaccos K u L, o603HayaeMoe CHMBOJIOM.

KU Livan K--1).

Hpyroe peiictBue nan xaaccamu K u L, HasbiBaeMmoe
VMHOXEHHEeM KJIaCCOB, COCTOHT B 00pa30BAHHH HOBOIO
kmacca M, ubHMH 3JleMeHTAMM CJyXaT Te, H TOJbKO TeC,
MpeAMeTH], KOTOpble HpHHAAJEXAT K o0OHM KJjaccaM —
K u L. 3ror knacc M HasbiBaeTcAI NpoOH3BEeLCHHEM
wimnepecedeHHeMm kaaccoB K u L u o603Hadaercs
CHMBOJIOM:

KN L(uru K- L).

OTH ABa JeHCTBHS 4ACTO NPUMEHSIIOTCA B [€OMETPHH;
HHOTZA ObiBaeT oueHb yAOOHO NPH HX IMOMOLIH OlpeAe-
AsTe HoBble BHABI ¢uryp. Ilpegmonoxum, Hanpumep, Ham
y¥e H3BECTHO, YTO pa3yMmeercdl MNOJ [ABYMS CMeXHBIMH
yriaaMu; TOrja HOJIYNJOCKOCTh, T. €. yroa B 180° Moxer
ObITh onpefiesieHa KaK 00LeiUHEHHE IBYX CMEXHBIX YrJoB
(B maHHOM cJyvae yroJ NOHHMAaeTCs KaK 4acTh ILIOCKO-
CTH, OrpAHMYEHHOH ABYMS MOJYNpPAMBIME, HA3bIBAEMBIMU
cropéHamMu yryia). Mau ke, ecqH B3fiTh NPOH3BOJIbHBLI
KPYr H yroJ, BeplliliHAa KOTODOTO JIEXXHT B LEHTpe 3TOro
Kpyra, TO mnepeceyeHueM 3THX JABYX ¢uryp ofpasyercs
¢urypa, HaspiBaeMas CEKTOpPOM Kpyra.

IpuGasum K 3TOMY emie nBa npumepa H3 obnactH
apudmeruku: o6beIHHEHHe MHOKECTBA BCeX MMOJIOXKHUTEMb-
HbIX YHCEJ H MHOXKECTBA BCeX OTpHLAaTeNbHbIX uHcesa —
3TO MHOJKECTBO BCEX UHCeJ, HepapHbIX HYJIO; [lepecedeHne
MHOXeCTBA BCeX 4YeTHBbIX YHCEJ H MHOXECTBO BCeX Npo-
CTBIX YHCEJ €CTh MHOKECTBO, COCTosiiiee U3 €JHHCTBEH-
HOTO 39JIeMeHTa, ydcJa 2, K60 3TO UHC/IO — €AHHCTBEHHOe
YeTHOE IpOCTOe YHCJIO.

CroxeHHe # YMHOXeHHE KJAAcCOB ynpaBidercs pas-
JnyHpiMH  3akoHaMH. Hekoroprie H3 HHX CcOBeplUEHHO
QHAJIOTHYHBl COOTBETCTBYIOIINM apH(pMETHUSCKHM Teope-
MaM, pacCMATPHBAIOIIHM CJAOKEHHe H VYMHOXEHHe UH-



Heucreua nad kaaccamu 1i9

Cel,— H HMEHHO MO3TOMY IJIsi 0GO3HAUEHHS PACCMOTpeH-
HbIX Bblllle JeHCTBHH ObliH U3GpaHbl TEPMHHBI «CJIOKe-
e» H «YMHOKEHHE»; B KauecTBe npumepa yHOMsSHEM
KOMMYTAaTHBHBH N acCOLNHATHBHLH 3aKoO-
bl CJIOKEHHS H YMHOMEHHS KJACCOB:

das scakux kaaccos Ku [, KUL = LUK

u KNL=LNK,
das scaxux kaaccos K, L u M, K\ (L U M) =
=KULyYUMuKn({LNOM)-=
(KN LyNm.

Anajorus ¢ COOTBETCTBYIOUIMMH apH(MeTHUECKHMH
TEOPEMaMH CTAHOBHUTCH OYe€BHIHOH NpH 3aMeHe CHMBOJAOB
« U» u «1» OObIYHBIMH 3HAKaMH CJIOKEHHS H YMHOME-
HUSA «1» H « - »

I pyrue s3akoHbl, ORHAKO, 3HAUMTEABLHO YAAJAIOTCH OT
apH(METHYECKHX 3aKOHOB; XapaKTepHbIli INpuMep — 3 a-
KOH TAaBTOJOTHH:

oas ecaxoeo kaacca K, KU K=K u KN K=K

OTOT 3aKOH CTAHOBHTCS OYEBUIHBIM TIPH PACCMOTPEHHH
CHUMBOJIMUECKHX oGosHauenuit «KUU K» u «K(\ K»;, ecan,
HanmpHMep, NpubaBUThL K 3JeMeHTaM kjacca K 3JeMEeHTH!
TOTO K€ CaMOro KJacca, TO PeajbHO HHYTO He ROOaBHTCA
¥ NOJIyYCHHBIH B pe3yJipTaTe KJacc €CTh BCE TOT }Ke ¢a-
Mbiit Knace K.

Hano ynoMmsiHyTh euje ogHO AefcTBHe, OTJHUaolieecs
OF HEHCTBHH CJIOMEHHST H BbIUHTAHHA, IIOCKOJbKY OHO
MoKeT ObITL NpPOM3BENEHO He Haj ABYMS KjaccaMu, HO
HaJ OAHUM JIMIb KJIAccOM, IDTO — JeliCTBHE, 3aKJI04alo-
uteecsi B 06pa3oBaHHH W3 JAHHOrO Kaacca K Taxk HasbiBae-
Moro XonoJHeHHd KJagacca K, T. e kjiacca Bcex
npeaMeToB, He NpHHamaexauwux K kaaccy K. Honoase-
Hue kaacca K 0003HA4aeTcs CHMBOJIOM

K.
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Ecau, nanpuMep, K eCtb MHOXECTBO BCeX LEJLIX 4HCeM,
TO BCe ApPOOM M HpPpalHOHAJbHbIE YHCAA NPUHAATEKAT K
MHOMmecTBY K’

B Buze nmpuMepoB 3aKOHOB, pPaccCMaTpPHBAIOUIHX HOHSA-
THe HCMOJHEHUs H CBA3LIBAIOILUX €ro ¢ NOHATIAMH, YCTa-
HOBJIGHHLIMY paHee, JaeM CJAeAyIoliHe ABa MOJOKEHWA:

o4 scsikozo kaacca I, KU ' =V,
dast gcarozo rkaacea I, KN N K = A.

[lepBuifi M3 3THX 3aKOHOB Ha3BIBAETCSI 3 A K O O M
HCKJIOUEHHOrO TPEThLEero B TEOpPHUH Kaac-
COB, a BIOPOH —3aKOHOM HPOTHBOPEUH S B Ten-
pug KJjaccoe %,

Ordowenns MexAy KaaccaMd d AefcTBHA HAJ Kjaacca-
MH, C KOTOPbIMH MBbl Y:K€ O3HAKOMMJIHCb, a TaKKe INOHA-
THS YHUBEpPCAJbHOIO KJacca H HYJeBOro Kjacca paccmar-
pHUBAOTCA B OCODO YAaCTH TEOpHH KJAacCCOB; BBHAY TOIX
YTO 3aKOHbBI, paccMaTpHUBAIOIIHE 3TH OTHOWIEHHS M JieHct-
BHUS, BLIpAXamTcsd B NPOCThIX QopMyJax, HalOMUHAMIHX
apu(MeTHUECKHE, 3TA YaCTb TEOPHH M3BECTHA IOJ MMCHEM
MCUYHMCJAEeHHsT KJaccCoB.

26. PaBHOMOULHBIE KJAaCChl, MOLWHOCTh KJacca,
KoHeUHbie W GeCKOHeYHbIE KJACChl; apHPMETHKA Kak
YACTb JOTHKH

% Cpenn ocTajJbHBEIX NOHATHH, 00pasylIUuXx Hpeamer
HCCJIGNOBAHUS B TEOPHUH KJIACCOB, HMEETCsl OXHa TpYhIa,
3acayxuBawiias 0co00rc BHHMAaHUs W 3akJ0danias B
ce6e Takue IMOHATHS, KAK PABHOMOLHLIE KJACChI, MOLL-
HOCTb KJlacca, KoHeuHble 1 OeckoHeyHble KJacchl. K coxa-
JIGHHIO, DTO JOBOJIbHO 3alyTaHHbie [OHATHA, KOTOpbiE
3[eCh MOTYT ObITb PACCMOTPEHLI TOJNBKO MOBEPXHOCTHO.

Kak npamep ABYyX pABHOMOUIHBI X HIX 3KBHB a-
JEeHTHBI X KJacCOB Mbl MOXEM paccMaTpuBaTb MHO-
KeCcrBa MafjbUeB NPABOH U JieBOH PYKH; TH MHOMXKECTBa
pPaBHOMOIIHbBI, IOTOMY YTO BO3MOKHO pPa3AejuTh 10 Mapam
najpibl 0GeHX PyK TakuM oGpaszoM, 4TOGbl, BO-NEPBLIX,
KaxAblil majiey, BCTpevascsi TOoJbKO B OAHOH Hape H, RO-
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BTOPLIX, Kax/Jas [1apa cojepikaJja TOJbKO O1ilH maJeL
JIEBOI PYKH H TOJILKO OIHH IaJjien, npaBoil pvki. B nojo6-
HOM 2Keé CMblCJie PaBHOMOIIHbI, HAllpUMep, U CJAeAYIOLIHe
TPH MHOXKECTBA: MHOXECTBO BCeX BEPHUIMH, MHOXKECTBO
BCeX CTOPOH H MHOXKECTBO BCEX YIJOB MHOTOYTOJIEHHKA.
Huxe, B maparpade 33, mbl cMoxkeM AaTh TOYHOEe H 00-
niee onpenesieHde MOHATHS PaBHOMOILUHBIX KJacCoB 2l

Tenepn paccMoTpiuMm npoussosbHbIE Kiace K, HecoM-
HEHHO, CYLLECTBYET CBOHCTBO, IIpuUCYIllee BCeM KJaccaM,
paBHOMONIHbIM Kjaccy K, HO He IpHCylIee APYTHM KJaac-
caM (a UMEHHO — CBOHCTBO ObITb PABHOMOCIHIHLIM KJAACCY
K ), 9T0 CBOWCTBO HA3LIBACTCS MOLIHOCTBIO, HJH U Ii CJ 0 M
3JE€MEeHTOB, WIH KapIHHAJbHBIM HYHCJOM,
Il CTENEHbI KJacca K. 2To moHATHE MOXKHO
ONIpeNeJINTL KOpOoue H TOuHee, XOTs, ObITb MOXKET, H He-
CKOJIbKO OoJiee abCTPAKTHO: KapAHHAJLHOE UHCJO KAacca
K ecrb xsacc Bcex KJIAcCoOB, PaBHOMOIIHLIX Kaaccy K.
M3 storo cjoenyer, uro y nByx kjaaccoB K u L —onHo U
TO K€ KapJAHHaJbHOEe UHCJA0, €CJIH, H TOJBKO €CJIH, OHIi
pJaBHOMOIILHbI.

[To 4ncny sneMeHTOB KJacchl PasfesisilOTCSI Ha KOHey-
Hple H 6eckOHeunbie. Cpelay MepBbIX MLl pasJiHyaeM KJac-
Cbf, COCTOflli{HE TOJIbBKO H3 OLHOTO 2JIeMEeHTa, TOJLKO W3
ABYX, U3 TPEX H T. K. DTU TEPMHHUI Jierue OlIpeieNHTh Ha
ocHoBe apudmeruku. [elcTBuTENLHO, MycTh A — IPOH3-
BOJIbHOE HATypaJipHOe 4Hcao (T. e. Hejoe, He OTpHIA-
reJIbHOE); TOraa Mbl CKaxkeM, uro kJjacc K cocTour
M3 n 3JeMeHTOB, ecii K paBHOMOLIEH C KJaccoM
BCeX HATypaJbHBIX uuceJs, MEHbIIHX, YeM n. B 4acTHOCTH,
KJIaCC COCTOMT W3 IBYX 3JIeMEHTOB, €CJH OH paBHOMOLLEH
¢ KJIacCOM BCeX HaTypaJbHbIX 4YHCEJ, MEHbIUHX, ueM 2,
r. € C KJaccoM, coliepxallliM B KauecTBe 3J€MEHTOB
ycaa 0 u 1. Boobuie kmacc K Ha3blBAaeTCsi KOHEYHBIM,
€CJIH CyHIECTByeT TAKOe HaTypaJibHO€ UHCJIO n, 4TO OH
COCTOHT H3 n 3JEeMEHTOB, — B I[IPOTHBHOM CJyyae KJacc
3roT Oynmer HasbiBaTbcd O €CKOH e Y H bl M.

OnHako ObLTO YCTAHOBJEHO, 4TO 3[eCh BO3MOMKHaA elle
i Apyrasg TpaxkToBkKa. Bce TOAbKO 4TO paccMOTpeHHBle Tep-
MHHBI MOTYT ObITb OIIpE€JeJieHbl ¢ YHCTO JIOTHYECKOH TOY-
KM 3penus, 6e3 BCAKOTO NOJL30BaHHS KaKHMH-JTHOO Bblpa-
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JKEHHSAMH, TIPpUHAAJeKALUMH K 06JacTH apH(METUKH.
Msut MoxeM, HampuMep, CKasaTh, Y4TO KJjgacc K COCTOHT
TOJIbKO H3 OJHOrO 3JIEMEHTA, €CJH 3TOT KJACC yLOBJIETBO-
pAeT cAenyloLIUM ABYM yciaoBusaM: (1) mMeercs x, Takoe,
yro ¥ K ¥ (II) opu Beskux y ¥ z, ecnn yS K u z€K,
TO ¥ ==2 (9TH ABa YCJOBHA MOTYT OLITh 3aMeHeHBl H Of-
HHM: «HMeeTCsl TOJLKO OJHH X, Mpu KoTopoM x <K cMm. na-
parpagd 20). AHajOrH4yHeIM OGPA30M Mbi MOXKEM PACKPHITH
BbIpaxeHHa: «kjacc K COCTOMT H3 JBYX 3JIEMEHTOB» H
«kJacc K COCTOHT U3 TpeX 3JjieMeHTOB» H T. 1. IIpoGaema
CTAHOBHTCH TOpa3jgo TPyAHee, KOr#ma MbI obpainiaeMcs K
Bonpocy o6 onmpefesieHHd TEPMHHOB «KOHEUHnIH Kjacc» H
«OeCKOHEUHbIH KJlacc», HO H B 3THX CJyYasix MONBITKH HO-
JIOKHTENBHOTO paspellieHHA Hpo6Jjembl GbliiH  yCHEIUHb
(cm. naparpag 33), u TakuM o6pa3om Bce NOHATHSA, IOK-
JIe)KaBIIHE PacCMOTpPeHHIO, ObliM BKJIIOYUEHBI B MNpenenb
JIOTHKH.

310 06CTOSTENBCTBO BEAET K UPe3BLIUYAHHO HHTEDEeCHO-
MY H MHOrO3HauyuTENbHOMY CJIEACTBHO, H60 OKa3biBaercs,
YyTO MOHATHE CAMOTr0 YuCcAa H, MOJOGHHIM Ke 06pasoM,
BCE ApYrue apupMerHyecKue HOHATHA MOXKHO OHnpelefuTh
He BELIXOAA 3a Tpefesn! JOruku. JleHcTBHTENbBHO, JErko
ONpenesiTh 3HaueHHe CHMBOJIOB, OGO3HAUAIOLIHX HHAH-
BHAyaJIbHble HaTypaJjibHble uHcia, Kak-To «0», «1», «2»,
H T. A. Yncso 1, HanpuMep, MOXKeT ObiTh ONMPENENEHO Kak
YUCJIO 3JIeMEHTOB KJIacCa, COCTOSILIEro TOJBKO M3 O4HOID
sneMerTa. (OmnpepesnieHne MogoGHOrO poxa KaxercA He-
NMpaBHJBHbIM U NIPEACTaBJAETCS OCHOBAHHBLIM Ha IIOPOYHOM
Kpyre, HOCKOJIBKY CJI0BO ORHH®, KOTOPOE MOJJIeKHT ofpe-
ReJIEHHIO, BCTpeyaeTcsl B ONpejeliuTeNne; HO B JEHCTBH-
TeJILHOCTH 31eCh HET HHKAKOH olMOKH, NOTOMY 4TO Bhipa-
KEHHe <«KJIacC COCTOMT TOJbKO H3 OBHOrO 3JeMEHTa»
paccMaTpHBaeTCsl Kak LieJioe W ero sHaueHde Obllo ompe-
peqeno npeasapurensto.) Ho m ompepenauts oluee no-
HATHE HATYPaJIbHOrO 4HCJa TOXe He TPYAHO: HaTypalsibHoe
YMCJIO €CTh KAPAHHAJBHO® YHCJIO KOHeyHoro kJjaacca. Kpo-
M@ TOro, Mbl HM&eM BO3MOXKHOCTh ONpENeJHTb BCe AEHCT-
BUSl HaJ HaTypaJibHbIMH YHCJAMH H PACIIHDHTh TOHSTHE
yHchia, BBEAA B 9TO IOHATHe APOOGH, OTpULATE/IbHEIE H
MppalHOHAJIbHEIE YHCJA, HHIZe He BbIXOASt 3a IIpelenbi
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noruku. IToMHMO 2TOTrO MOXKHO HOKa3aTh Bce apupMeTH-
JeCKHe TEOPEeMbl Ha OCHOBe 3aKOHOB OJHOH TOJIbKO JIOTH-
xM {C TeM YCJOBHEM, YTO CHCTeMa JIOTHYECKHX 3aKOHOB
JoJKHA OLITh TIpeBapuUTeNbHO oforamieHa BKJIOYEHHEM
NI0JIOKEHHSI, He CTOJIb HEelMOCPEACTBEHHO OUeBHIHOIO, Kak
JpyTHe,— a UMEHHO, TaK Has3biBaeMOd a KCHOMBH Bec
KOHEeYHOCTH, yCTaHaBJHBawuied, ytro Hmeercss Oec-
KOHeyHOoe MHOXKEeCTBO pasjHuHbBIX npenmeroB)?, Bce 3ro
IGCTPOEHHE OYeHb OTBJICUEHHO, €r0 HEJIETKO H3JOXHTL B
fionyJsipHoil ¢opMe, H OHO HE YKJI[blBAeTCS B pAMKU 3J1e-
MEHTapHOrO H3J/I0KeHHS apHQMeTHKH; B NAHHOH KHHTE
Mbl He pelnaeMcsi KacaTbCs 3TOH npobjaeMbl H paccMaTpH-
BaeM yHcJa KakK MHOHBUAYYMbBI, a He KakK CBOHCTBA HJH
kjaccol KjgaccoB. Ho Tosbko 10 06CTOSITENHLCTBO, YTO OKA-
3aJ10Cb BO3MOXKHbBIM Pa3BHTb BCIO apH()METHKY B LEJIOM,
BKJIOYAasi M BO3HHKIIHE H3 Hee OUCUHIVIMHBI — aarebpy,
AHANMH3 U T. I.,— KaK YacTb YHCTOH JIOTHKH, COCTABJSAET
OMHO U3 BeJHYAHIIHUX JOCTHXKEHHH COBpPEMEHHbIX JIOTHYe-
CKMX HccaeqoBaHuR * k.

YIIPAKHEHHA

- 1. Ilycts K — MHOXKECTBO BCeX uHCels, MEHbUIHX, YeM
/s; KakHe H3 chefyolux dopmysa OyayT TOTAAa HCTHH-
HBIMH:

0EK, 1€ K, 2,6 K % €K, ¢ ,E K?

2. PaccMoTpuTe CleAyIOIHE dYeThbipe MHOMKEeCTBA:

(a) MHOXeCTBO BCeX MOJIOXKHTEJNbHbIX YHCelI,

(b} MHOXKecCTBO BceX uHCeJ, MEHBbIIHX, 4eM 3,

(c) MHOXKeCTBO BCeX 4YHceJ X, NPH KOTOPBhIX X -}
—+ 58,

(d) MHOXKecTBO BCeX uYHCen X, YAOBJETBOPHIOIHX
PYHKUHHU-BBICKA3BIBAHHIO: «X<2X».

2 OcHOBHHIMH HIeAMH B 3TOH OGJacTH Ml ofa3aHm @ pere
CM. NOACTPOYHOE MpuMeuaHHe Ha cTp. 49); OH Da3BMA MX BHepBHE B
cBoeill MHTepecHofi KuHre «QOcrnossbr apupmeruxus («Die Grundlagen
der Arithrmetik», Bresiau, 1&84) Hpem <pere noayuydTd cHcTeMa-
THYeCKOe H HoueprwBatouiee pa#2BHTHe ¢ «Principia Mathematica»
Yasitxega u Psccema (oM. MOACTPOUHOE NpHMeyaHue Ha
oTp. 49.).
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Kakne 13 3THX MHOXECTB TOXKACCTBEHHBLI, 4 Kakue
OTAHYAKTCA APYr OT aApyra?

3. Kak HasbiBaeTcd B reOMETPHH MHOMKECTBO BCOX TO-
ueK B IIPOC1PAHCTBE, PACCTOSIHHE KOTOPLIX OT JaHHOH TOu-
K (MJH OT JAaHHON NMpPSIMOKH) He mpeBuLlIaeT AMHHLI JaH-
HOTO oTpesxa?

4. Ilycre K u L — nBa KOHHEHTPHYECKIIX Kpyra, fpii-
ueM pamHyc NMepBOro MeHblle, ueM pannyc sroporo. Ka-
KHe H3 OTHOLIeHHH, paccMoTpeHHbXx B naparpade 20,
CYIIECTBYIOT MEXIY 9THMH ABYMsS Kpyramu? CyLlecTByer
JH 3TO Ke OTHOUICHHE MEXKAY HX OKPYNKHOCTIMH?

5. Hayepture nBa xBaZparta K u L Tak, utolor GHi
ObIJH B CJAEYIONIIX OTHOWIEHUSIX APYr K JAPYTV:

(a) K=1L,

(b) xBampar K ecrb uwactn kBazpata L,

(c) kBaapar K sakmiouaer B cefe kBagpar L kax
CBOID YacTh,

(d) xBazparer K u L mnepecekaiores,

(e) xBanpartbl K n L JeXXaT onuH BHE LPYyroro.

Kaxkue n3 3THX ciayuaeB Heposmoxhubl (1), ecau xBa-
Apathl KOHrpysHTHE ¥ (Il) ecam paccmartpuBaTh He KBa-
ApaThl, a TOJbKO HX MePHMETpHI.

6. Ilycte ¥ U ¥V — ABa MPOH3BOJLHBIX UHCJA, NIPIHYEM
x < Y.

Kak H3BeCTHO, MHOXECTBO UYHCeJ, He MeHLHIHUX, YCM X,
U He OOJILIIHX, UYeM V, Ha3bIBaeTCsi HHTEPBAJIOM MEXAY KO-
HEUHBIMH TNYHKTaMH X H ¥, OH 0B03HAYaeTcst CHMBOJNM

Kakue 13 HHXKelpHBENEHHbLIX (POPMYJS HCTHHHBI:

() (3,5] < [3,6],
(b) 14,7] < 15,10],
(©) [—2,4] D [—3,5],

() |—7,11 > [—5, —2]?
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KakHe B3 OCHOBHLIX OTHOILIEHHH CYLLECTBYIOT MEWAY
NHTCPBAJAMN:

(©) 2,4] u 58],
(f) [3,6] u [3'/s, D],
(2) 1Yy 7] 1 [—2, 3Y,]?

7. McruHHO JiM cjenyoulee BbickasbiBaHue (MOCTPORH-
HOE TaK e, KaK H 3aKOHbl CHUJIJIOTH3Ma, XaHHBle B Napa-
rpade 24):

ccau K pasdeasvno ¢ L u L pasdeavno ¢ M, To K
pasdeasvro ¢ M?

8.3 Tlepenaiite caenywoouive ¢GopMyJabl B TePMHHAX
00bLIUHOH peut:

() (x :,V)«aﬁl(xs K) <~y eK)l,
(b)  (K=1)«~Al(xg K)~—(x €L)].

Kanue sakoHbl, ynoumsHyinie B naparpadax 22 n 24,
#aX0MAT CBOe BbIpa)keHue B 3rux (opmyaax? Kakue no-
rpeboBajiich Obl H3MEHeHHS B 06eHX 4acTAX KBHBAJICHT-
Hoctu (b), uroObl TMoOJMYyYHTH ONpeaesieHHe CHMBOJA ¢ »
HIH « D »?

9. Iycts ABC —- NpOU3BOJIbHBIA TPEYroJbHiK, a [ —
pou3BOJLHAS TOYKa, Jexarias Ha orpeske BC. Kakue
¢urypsl o6pasyrorcst 13 oObeAHHEeHHs ABYX TPeYTrOJbHii-
koB ABD u ACD u u3 ux nepeceueHus?

Bripasure oreer npu nomoinu ¢GopMyJ.

10. TIpencraBoTe NPOM3BOJBHBIA KBAAPaTt:

(a) B Bume OOBeLHHEHHS NBYX TPANCLHH,

(b) B Bume nepeceyeHUs JBYX TPEVIOJLHHKOB.

11. Kakne u3 caeaywouiix (opMva ICTHHHBL (cp. VH-
PaxHeHUe 6).
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(2) [2, 3'5] U[3,5] ~[2,5],
(b) [—1,2]U[0,3] =[0,2],
(c) [—2,8]N[3,7] =[-2.8],
(d) [2,4%,,]N[3,5] =[2,3]?

B tex ¢opMynax, KOTOphle OKaxyrcs JOMXKHLIMH, HC-
ApaBbTe BhIPaXKeHHE MO INpPaByid CTOPOHY OT CHMBOJA
L=>».

12. Hycrs K u L — xBa npou3BOJIbHbIX Kiacca, Kaku-
MH KJjaccamu 6yayTK UL u KL B cayyae, ecsia HCL?
B uactHocTH, kakumu kaaccamu 6ynyr KUV, KNV¢
AUL n ANL?

Ykasanue: Ilpn orBere Ha BTOpOH BOIPOC HMeHTe &
BHIY 3aKOH maparpaga 24, kacamomuiics kjnaccoB V H A

13. TloneiTaliTech MoKa3aTh, YTO KAKOBbl Obl HH ObLIH
kjaaceb! K, L u M caenyomue ¢popMyJbl ClpaBe/JuBbI:

(a) KcKULu KDKNL,

(b) KNLUM=KNLUKNM o KUL N M=
=(K U LYN(K U M),

©) (K'Y =K,
(d) (KULY=KNL u(KnLY=KUL".

@opMyapl (a) HA3BIBAIOTCH 3aKOHAaMHU yhnpoige-
HU S (g CIOXKEHHS M YMHOMKEHHSI KJIaccoB); GopMyJibi
(b) —pacnpepeauTredbHb e 3aKOHH (A0 yM-
HOXXEHHS KJAacCOB B OTHOLIEHHH K CJIOXKEHHIO H AJd CJOo-
JKEHHsI KJacCOB B OTHOIUEHHH K YMHOXeHHIo); dopmynaa
(c)—3akKOoH ABOHHOIO AONOJHEHHUS M, HAKO-
Hell, ¢gopmyanl {(d) —3axkoHn xe Moprasa B Teopun
KJaccoB *, Kakue H3 3THX 3aKOHOB COOTBETCTBYIOT apu-
METHYECKHM TeopeMam?

* CM. nojcTpouHoe npHMeuaHwe Ha cTp. 88,
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¥kasanne: Uro6bl mokasarth, Hampumep, HEepBYIO H3

¢dopmya (d) RocTaToOuHO MOKasathb, 4yto Kaacchl (KU L)Y u

"N L’ neaukoM CcOCTOAT M3 ONHHX H TeX Xe 3Je-
MeHTOB (cM. maparpag 24). C 3Toii nennio Mbl JOJIXK-
Hbl, TOAL3YACh ONpeAeNeHusaMH naparpada 25, BHIICHHTD,
KOrAa IpeiMeT X NpHHaAAeXuT K kaaccy(K UL ) n gorna
OH DpHHANJIEKHUT K Kiaccy K’ N L7 .

% 14.3* Mexly 3aKOHaMH HCYHMCJEHHS BbiCKa3blBaHHH,
AaHHbIMH B maparpaax 12 uw 13 u B ynpaxHenuu 14
raasbel I, ¢ onHOM CTOPOHBI, M 3aKOHAMH HCUHCJAEHHSA
KJIACCOB, NaHHbIMH B maparpadax 24 u 25 u B npeauecr-
BylOIleM YIpaxHEHHH, C JADYrod CTOPOHBI, CYLIECTBYyeT
Aajieko MpOCTHpawILeecss CXOJACTBO B CTPYKType (Ha Ko-
TOpPO€ YKa3blBae€T M AaHaJIOTHYHOCTb WX HAHMEHOBAHH).
Onuiyre noapofHO, B 4eM 3aKJI0Yaercss 3TO CXOACTBO,
¥ nonpobydre HafTH obliee OGbsICHEHHE 3TOr0 fBJIEHHS.

B naparpade 14 Mbl IO3HAKOMHJHCH C 3aKOHOM KOH-
TPAHO3HUHH [Jis HCYHCJEHUST BbICKa3biBaHHH; cdopMyJH-
pyiiTe aHaJOrHyHbli 3aKOH AJsl HCUHCJEHHS KJAacCOB,

15. Ilpu nmomomu cuMBoJa

C,

4

BBEJEHHOTO B Iraparpage 22, Mbl MoxeM caelylOluM 00-

pas3oM 3amucaTh onpeaeseHre OObeAHHEHHs IBYX KJac-
COB:

KUL - g[(xs K)V{xe L)];

HO BO3MOXKHO BBIpa3dTb 3TO OMNpeAeJeHHe TakKxkKe H B
oObiyHONH (opMe 3KBHBAJEHTHOCTH (He HOJb3YsACh 3ITHM
CHMBOJIOM):

[xe (KU L)] «— [(xe K)\/(x¢ L)].

AnanornunsiM o6pa3oM paiiTe ABa BHJA ONpeje/eHHH
AN yHUBepCaJbHOTO KJacca, AJs HYJeBOro kKjacca, AN
NpoH3BeeHUs] ABYX KJNacCOB H AJs1 AONOJHEHHs KJacca.

% 16. CymecTByer JH MHOrOYroJbHHK, B KGTOpOM
MHOXECTBO BCEX €ro CTOPOH paBHOMOIIHO MHOXECTBY
BCEX €ro AuaroHaJjieh?
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% 17. [Laii1e onpemeseHne CJAeAyIoUIX BblpaKeHHH,
HOJIB3VACH TepMHHAMU HCKJIOYHTEJbHO H3 00JacTH JO-
THKH:

(a) kaacc K cocrour us 08yx aiemenTos,
(b) K1acc K coctour uz Tpex aneMeHTos.
* 18. PaccMorpure craedyoniie Tpu MHOXKeCTBa
(a) MHOXKECTBO BCeX HATypaJabHbIX uucesd, O0Jib-

wnx, yem 0, # MeHbUIAX, ueM 4;

(b) MHOMXKECTBO BCeX palUHOHAJbHBIX uHcesa, 60Ab-

wux, yeM 0, 4 MeHbUIHX, ueM 4;

(c} MHOxECTBO BCeX HPPALUOHAJNBHBIX  YHCEN,

Oo/bIIHX, yeM 0, 1 MeHbUIuX, ueMm 4.

Kakue H3 3THX MHOXECTB KOHEYHnl M Kakpe Oec-
KOHEYHBbI ?

JlafiTe eule npuMepbl KOHEUHBIX H OECKOHEUHBIX MHO-
KeCTB uHces.
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O TEOPHH OTHOWIEHHHA

27. OTHoweHNst, X 00JaCTb, KOHBEPCHBLIE 00JaCTH;
OTHOMEHHS H (PYHKIHH-BHICKA3BIBAHHS C ABYMS
CBOGOJAHBIMH NepeMEeHHbIMH.

B npemmecrsylomux riaasax mbi yiKe BCTpeyasuchb C He-
CKOJIbLKHMH OTHOILIEHHSIMH MeXAy npeameramu. Kak MHpH-
Mepbl OTHOLUIEGHHH MeXAY ABYMsl IpeJMeTaMH Mbl MOXKeM
NPUBECTH XOTS Obl TOXKAECTBO (PaBEHCTBO) H pasJjuuHe
(nepaBeHcTBO). MHorna bl uutaem ¢opmyday:

X=Yy
TakuM odpasom:

X umeer ¢ Y OTHOUleHUe TOOICOQCTBCI,
HJAH XKe:

MeMOYy X 1 Y cyujecTsyer OTHOULeHue ToxcdecTsa,

M Mbl TOBOPHM, UTO CHMBOJ «=» 0003Ha4yaeT OTHOLIEHHE
ToxJecTBa. AHaJOTHYHBIM 0GpasoM, (opMya:

X ==y
HMuorna uuraercs:
X UMeeT C I OTHOWIeHUE® PA3iUYUA,

HIH Ke:

MeNOYy X U Y CYUujecTsyer OTHOUleHUe pasAudus,
¥ TOBOPHTCS, UTO CHMBOJI «#» O3HAYaeT OTHOLIEHHE pa3-
Jauuns. Jlasee Mbl CTOJKHYJHCh C HEKOTOPbIMH OTHOIIE-
HHAMH MeXIy KJacCaMH, a HMEeHHO — OTHOIIeHHSIMH
BKJIIOYEHHs, NIepecedeHHs], pasfeJbHOCTH H T. A. PaccMoT-
pUM Temepb HEKOTOpbie NOHATHSA, NpHHALJexKallHe K 06-
meidl TeOpHH OTHOII EeHUMH, KOTOpass COCTaBJAET
OYeHb BAXHYIO YACTb JIOTHKH M B KOTOpPOH paccmaTpHBa-
IOTCSl BCe OTHOIIEHHs JioOOro Xapakrepa M ycTaHaBJIH-
BaloTes OOLHe 3aKOHbl, KAKHM OHHM NOZUYUHAKTCH ¥,

#* e Mopran u Ilupc (cM. moucTpounce NMpHMeyaHHe
Ha crp. 88 # Ha crp. 44) IEepBHIMH pPa3BHJAH TEOPHIO OTHOIUEHHI,
OCO0EHHO Ty €e 4acTb, KOTOpAa® H3BECTHA I0J HA3BaHWEM HCUHCJIE-
uns oTHowmenu#l (cM. maparpad 28). kMx Tpyn 6w TeMaTHYecKH
pacumped MW  pgomnoiHeH HeMeuxknM JorikoM Ipegpepowm
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Uro6sl 006JieTYHThL XOA HAINMX MbicJed, MBI BBOAHM
ocobble NepeMeHHBIE «R» M «S», ... KOTOpHIE CJAYXKaT Aas
0603HaueHHsI OTHOIIEHHH. BMecTo Takux BbIpaXKEHHH KaK:

npedmer X umeer oTHouieHue R k npedmery Y
u:
npeomer x He umeer OTHoulenus R k npedmery y,

Mbl 6yneM ynorpebJsTb COOTBETCTBEHHO CHMBOJHYECKHE
COKpaileHHbe 0003HaueHHs:

xRy

H (noJib3ysich 3HAKOM OTPHIAHHS H3 HCYHCJAEHHS BbICKa-
3biBanmil, cM. naparpad 13):

~(XRy -

Beakuil npeamer, umelomiuii oTHollenne R ¢ KakKuM-
b0 npeaMeroM y, Mbl HasbiBaemM npeAllecTBY IO-
IIAM YNEeHOM I Nf JAAaHHOro OTHOMmEeHHs R;
BCAKHA MpeiMerT 4, AOJs KOTOPOro HMeeTcsi TNpeLMeT .a,
NPH KOTOPOM:

xRy,

HA3blBaeTCA HOCHAeA YOI UM YJeHOM JAJs AaH-
Horo ortHomwenuda R Knacc Bcex npeaulecTByIOUIHX
yJeHOB OTHOMIEHHS R Ha3smiBaercsi 0 61 acCThI0, a KRace
BCEX MOCJAeAYIOMHX UYJeHOB — KOHBepCHOW o6Gaa-
cTeio (mporunBoco6GaacThio) oTHomenus R.
Tak, Hanpumep, BCAKHH HWHAWBHAYYM MOXET ObITb H
NpeAIecTBYIONIMM YJIeHOM H MOCHelVIOIHM 4J€HOM ANs
OTHOUIeHHA pAaBEHCTBa, Tak 4To 06jacTb M KOHBepCHAas
o6/1acTh 3TOTO OTHOWeHHst 00e COBMAAalOT C YHHBEpCAJb-
HBhIM KJI4CCOM.

B Teopun OTHOLIeHWH, TOUHO TaK XK€, KaK H B TEOPUH
KJ1aCCOB, Mbl MOJKEM pa3/iiyaTh OTHOIIEHHs Pa3JIHyHOH
CTEINeHH.

(E. Schrdder), 1841—1902, Kuura lllpenepa «Aacebpa u aozuxa
ortnowenuti  («Algebra und Logik der Relative», Leipzig.
1895), Buimexmas XKak TpeTHA TOM ero o6beMHCTOTO Tpyla «/Jex-
yuu no aszebpe aoczuxku» («Vorlesungen f{iber die Algebra der
Logik»), mo cmx nop ocraerca eAMHCTBEHHHM  HCYEPNLBAOIIHM
M3J0KEHHEeM HCUHC/eHHA OTHOIUEeHHI,
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OTHoOmWeHHs] NMepBOH CTeNmeHH —3TO Te,
YTO CYHIECTBYIOT MEXKAY HHAHMBHAYYMaMH, OTHOII €HU A
BTOPOH CTeNMEHH— Te, YTO CYIIECTBYIOT MeXIy
KJiaCCaMH HJIH OTHOLIEHHSIMH TepBOH CTeNeHH, U T. A.
3nech cospaercss 0cOOEHHO CJIOXKHOE MOJIOKEHHe, TaK Kak
HaM 4acTO NPHUXOMHUTCA PAacCMaTPUBATb «CMeEIIAHHbLIE» OT-
HOIIEHHS], NMPH KOTOPLIX NpelIecTBYOLIHE UIeHb! ABJIAIT-
csl, CKaXeM, HHAUBHAYYMaMH, a NOcleAylolliue — Kiaacca-
MH HJIH e, HalpHMep, NpefllecTBYIOILe YIEHE SBJAIOT-
csl KJlaccaMu NepBOH cTeleHH, a NMOCJAEAYIoUlHe YjJeHH —
KJaccaMd BTOpoH cTeneHd. CaMblM BaXKHBIM IPHMEPOM
OTHOIIEHHS 3TOTC POJa MOXKHO CYHTaTb OTHOUIEHHE, CYy-
LIECTBYIOIIEE MeXKAYy 3JEeMEeHTOM H KJaccoM, K KOTOPOMY
OH NMpPHHAJJIEXKHUT; KaK Mbl IOMHHM K3 naparpadga 21, 3to
OTHOlIeHHe 0003HauyaeTcd CUMBOJIOM <&».

PaccMaTpuBas orHOmeHHs, Mbl, KaKk ¥ TOTJAA, KOraa
paccMaTpHBaJiM KJacchi, npexiae Bcero obparuMca K OT-
HOLIEHHSIM NepBOH CTeNeHH, XOTd pacCMaTpHBaeMble 37eCh
NCHATHS MOLYT, H B HEKOTOpPHIX cayuyaax OyAyT, npuMe-
HATLCSI K OTHOLIEHHSIM BBICHIUX CTelleHeH.

Kaxnoli (yHKUMH-BBICKA3bIBAHHIO € JBYMA CBOOOL-
HBIMH JIEDEMEHHBIMH «X» H «» COOTBETCTBYET OTHOILEHHUE,
CyHiecTBymwuiee Mexay NpeAMeTaMu X U Y, €CJH, H TOJMhb-
KO eC/id, OHH YIOBJIETBOPSIOT JAaHHOH (PYHKIHH-BLICKA3bI-
BAHHIO B 3TOH CBSA3H, 0 QYHKUHH-BBICKA3bIBAHHU C HABYMH
CBOGOAHBIMH TepeMeHHBIMH «X» M <«Y», TOBODHTCS, YTO
OHa BHIDa)KaeT OTHOIIEHHE MeXJy IpeaMeTaMi X H Y.
Tak, manpumep, GyHKUUA-BBICKa3blBaHHE:

x - y=0

Bbipakaer OTHOLIeHHe ob6safaHHs OOpaTHbIMH 3HaKaMH,
WJIH, KOpOuYe, OTHOLIEHHs] OOpATHOCTH; MEXAY 4YHCJIaMil
X U Y CyUIECTBYET OTHOlIeHHe 06paTHOCTH, €CJIH, 1 TONbKO
ecy, X -}- y=0. Ecan 0603HaynM 3TO OTHOLICHHE CHM-
BosioM «Q>», TO (PopMYIbl

xQOy

x+y=0
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SKBHBaJIeHTHbL. [TofoOHBIM e o6pasoM, Besakas (yHKUHA-
BLICKA3bIBaHHE, COAEpKallas CHMBOJBL «X» H «y», B Ka-
YeCTBe eAKHCTBEHHLIX CHMBOJIOB CBOGOAHBIX MepeMeHHDLIX,
MOXeT ObiThb npeofpas’oBaHa B 3KBHUBaNeHTHylO Gopmy-
Jy BHjA:

xRy,

rie «R» ecThb mnocrosHbli 3HAK, O3HAuaNIMH Hekoe
OTHouenHe. PopMydy:

xRy

MOXKHO MO3TOMY paccMaTPHBaTh Kak ofWwyn ¢opmy
(QYHKIHH-BHICKA3bIBAHHA C ABYMsl CBOGOAHLIMH II€DEMEH-
HBIMH, TOYHO TAK Xe€ Kak H Gopmyay.

xgX

MOXXHO paccMaTpuBaTh Kak obmyio ¢opMy PyHKIHH-BbIC-
Ka3blBaHHMA € OJHOI0O cBOOOAHOR mepemenHo# (cM. mapa-

rpag 22).
28. Ucunchensde oTHOLIEHHA

Teopus orTHOmIeHHH — OAHA M3 CaMBIX Pa3BUTLIX BeT-
BeH MaTeMaTHueckoH Joruke. OHa ee yacTb, H CU H CJI e-
HHE OTHOII € HH H, POACTBEHHA HCYHCJEHHIO KJAacCOB,
TaK KakK ee OCHOBHBLIM LpPEeAMETOM fABJIIeTCH yCTaHOBJEHHE
(opMasIbHBIX 3aKOHOB, YHPABJSIOIHX AeHCTBUSIMEH, NpPHU
IIOMOLIH KOTOPbLIX U3 JHAHHLIX OTHOHIEHHH MOXKHO BBHIBECTH
Apyrue.

B ucuncieHMH OTHOMIEHHH Mbl paccMaTpUBaeM B Iep-
BYIO o4epelb TPyNNy MOHATHH, COBepLUEHHO aHAJOTHYHBIX
MOHATUAM HCUHCJEHHS KJAacCOB;, 0Obl4HO OHH ¥ 0003HAua-
IOTCA OAHHMH H TEMH K€ CUMBOJIAMH H HONJI€KAT AelCTBHUIO
MOYTH OAHHMX H TeX e 3aKoHOB. (UroObl H30exarTh NABYV-
CMBICJICHHOCTH, MbI, KOHEYHO, NOJIKHBLI ynoTpeGjaaTs ApY-
Y0 TpyINy CHMBOJIOB B HCUMCJIeHHHM OTHOLIEHMH; Tak,
HanpuMep, MHOJb3ysChb CHMBOJIAMH HCUHCJAEHHS KJaccoB,
CTaBHTb HaJl HAMH TOUKY.

Tak, B HCYHCJNCHHH OTHOUIEHWH Mbl BCTpedaeMcs ¢ ABY-
M OCOObIMH  OTHOLIEHHSIMM, — YHHBE€PCaAJ bHB M
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OTHOWeHHeM V W HyJeBHM OQTHOWEHHEM
A T1€epBOe H3 KOTOPbIX CYHIeCTBYeT MeXAy JObIMH
JBYMsl HHIHMBHIYYMaMH, a BTOpOMY He YyIZOBJETBOPSIOT
HHKaKHe HHIHBHAYYMBL.

Janee, nMel0TCA pasjuyHbIE OTHOLIEHHS MEXJAY OTHO-
LIEHHsIMH, — HalpHMep, OTHOWI € HH € BKJIUYEHH A;
MbI TOBOPHM, 4YTO OTHOLIeHHe R BXJII0 Y€ H O B OTHOIIe-
HHe S B CHMBOJAX:

RcS,

€CJIH NPH HAJHWYHH OTHOWIEHHst R MeXAy ABYMs Npenme-
TaMH MeXJAY HUMH 00s3aTeJbHO CYLIeCTBYET H OTHOLIEHHE
S, WaM, APYrHMH CJOBaMH, €cJjid, NMpH JIOObIX X H Yy U3

dbopMyabt:

xRy
cJIeyer:
xSy.
Tak, HanpuMep, Mbl 3HaeM H3 apH(QMETHKH, YTO €CHH
XY,
TO
X+Y;

CJI€ZIOBATENbBHO, OTHOIIEHHe «ObiTh MEHbIIe» BXOAHT B OT-
HOLIEHHEe Ppa3jHuHs.
Ecau B TO e Bpemst

RcS u SCR,

T. €., €CJIH OTHOMIEHHS R M S cyllecTBYIOT Me:KAy OAHHMHU
1 TeMH JKe IpeIMeTaMH, TO OHH TOXKIEeCTBEHHbI:

R=S.

Jdanee, umeercs cyMMa wim o6 belHHeHHE ABYX
orTHomeHu#l Ru S B cuMBosax:
RS,

H mMpouM3BeJeHHEe HIN NepeceyeHne R u S B
CHMBOJAX:
RN S.
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[lepBoe orHowenue, RS, CYUIECTBYET MeXAy ABYMS
MpeaAMeTamH, ecild, H TOJbKO ecJH, Mo KpaiHedl Mepe 0QHO
U3 OTHOWEHHH R u S cymecTByer Mexay HHMH, ApyrEMU
cjaoBamH, ¢opmyaa:

X(RUS)y

3KBHBAJIEHTHA YCJIOBHIO:
XRy uasnxSy.

HonoGubim xe 06pasoM onpegensierci ¥ MOpPOH3BE/E-
HHe ABYX OTHOHLIEHHH, TOJBKO NPH 3TOM CJIOBO «UAUY» HOJI-
KHO ObITh 3aMeHeHO cJoBoM «u». Tak, Hampumep, ecju
R Gyner oTHoweHHeM OTHOBCTBA (T. €. OTHOLIGHHEM, CY-
LIeCTBYIOLIHM MEXAYy ABYMsl JUIAMH, X H Y, €CJIH, H TOJb-
KO €CJIH, X eCTb OTell 4), a S GyaeT OTHOLIEHHEM MATepHH-
cTBa, TO R U S ecTb oOTHOWeHHe «GbITh POXHTENEM>,
OTHOLIeHHE e R (1S OyderT B MaHHOM cJiyyae HYJEeBbIM
OTHOIIeHHEeM.

Hakonen, umeercs OTpHIDAaHU e MIH JOMOJHE-
HHUe OTHOW eH u s, 0003HAYaeMoe:

R’

OTO OTHOWIEHHe, CYIIECTBYIOIIee MEXAY ABYMS MPEAMETa-
MH, €CJH, H TOJbKO €CJH, OTHOIIeHHe R He CYIIecTByer
MeXAYy HHUMH, JAPYrHMH CJIOBaMH, I[pPH BCAKOM X H ¥,
(popMyJnl:

xRy u ~ (xRy)

3KBUBaJNCHTHBL. Hamo 3aMerurtb, 4TO ecjld OTHOLIEHHE
0603HAY(HO MOCTOSIHHOH, TO €ro HOIOJHeHHe 9acTo 060-
3Ha4aercs CHMBOJIOM, IOJIYYeHHBIM H3 3TOH IOCTOSHHOH
IyTEM €€ MepeyepKHUBAHHS BepPTHKAJBHOR WU HAKJIOHHOH
yeprod. llanpumep, orpuuanme ortHOmeH:Hs < OOBLIYHO
0603HauaeTCs CHMBOJOM < < », a He «<'»,

B ucuncjieHHH OTHONIEHHH BCTPeyaloTCs TAKXKEe U CO-
BepIICHHO HOBLIC MOHATHS, HE HMEWIlHe aHaJoruu B 00-
JIaCTH MCUHCJEHHSI KJIAacCOB,

3nech, nmpexae BCEro, UMelTCs IBa OCOObIX OTHOHIG-
HUSl, TOKZ€CTBAa H PA3NUUYUS, C KOTODBIMH MBI
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Y€ MOMYTHO MO3HAKOMHJHCh B IIPEAUICCTBYIOIIHX pac-
CYKAEHHAX. B HcUHC/eHHH OTHOWIEHHI OHM 0603HAYAKOTCA
0cOoObIMH CHMBOJAMH, HMEHHO — «I» u «D», a He cumso-
JIAMH «==» H «=», ynorpebjseMblMid B JAPYIUX YaCTAX
JOTHKH. Tak, Mpl NHLIEM:

xlyuxDy
BMECTO:
X=yHX*Y,

CuMBOJIBI «==» H «=» YHOTPeGJSAOTCH B HCYHCIECHHH OT-
HOIJEHHH TOJMBKO JJsi 00O3HAYEHHSA TOXKJECTBA H pasfu-
YHS] ME@XKAY OTHOUIECHHSMH.

Ilanee, agecb uMeercs 4pe3BbIYaHHO HHTEpecHOe H
BaXKHO€ HOBOE€ [AeHCTBHE, C MOMOLIBIO KOTOPOro H3 ABYX
oTHoweHud R U S Mbl oGpa3yeM TpeThe OTHOLIeHHe, HA3bl-
BaeMO€ OTHOCHTE@JbHB M NIPOU3BEJEeHUEM HIH
KoMNo3un#uel orHoweHudi R u S (B HpPOTHBONO-
JOXHOCTb eMy, OOLIKHOBEHHOE IIpOH3BelleHHe HHOrAa Ha-
3biBaerci AabBCONIOTHBIM INPOH3BEeLEHHEM).
OtrocuteanHoe mpouseenenne R u S o6Go3Hagaercss NpH
MOMOIIH CHMBOJA: /

R/S;

OHO CYLIECTBYET MexAy ABYMS IpeiMeTaMH X H Y, €CJH,
H TOJIbKO €CJIH, CYLIecTBYeT TakoH IpeaMerT, IpH KOTOPOM
B OHO H TO Xe BpeMf:

x RzuzSy.

Tak, HanpuMep, ecid R ecThb OTHOIIEHHE CYNpY2KeCcTBa,
a S -— oTHOUIeHHEe JoYepHOCTH, TO R/S cyliecTByeT MeXIy
ABYMSL JIMIAMH X H Y, €CIH HMeercst Takoe JHIO z, NpH
KOTOPOM X eCTh CYIPYT z, @ z €CTb H04Yb Y; CleAoBaTe/h-
HO, oTHowleHHe R/S coBmanaeT ¢ OTHOUIEHHEM 3§TA K Tec-
TIO Wiau Teiie. B nomosHeHHe K 3TOMY HMeeTcs 3[4eCh H
Apyroe, 1OZOGHOrO JKe XapakTepa, AeiicTBHe, pe3yJbTaT
KOTOPOrO Ha3blBaeTCsi OTHOCHTEJIbHOH CYMMOH JABYX OTHO-
wenuil. Ho 310 AeiicTBHe He Hrpaer ocoGeHHO GOJBIIOH
posu u 34ech He Gyner oODbsCHEHO.

Hakonen, w#uMeercsa JgefictBue, noxo6Hoe OEHCTBHIO
o6pasoBanus R/, UMEHHO — AeHCTBHE, NPH [NOMOIIY KOTO-
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poro H3 OTHOWleHHss R HaMu oOpasyercsi HOBO€ OTHO-
IieHHe, HMeHyeMoe KOHBepcreli R u ofo3nauae-

MO€ Tak:
s

R.

o
OTHowleHne R cymecTByer MeXAy X H Y, €CJH, H TOJbKO
ecad, R cymecrByer mexay y u x. Ecnu orHomenue o6o-
3HaYeHO TIpH TOMOIM NOCTOSHHOH, To uToObl O0603Ha-
YHTh €r0 KOHBEPCHIO, Mbl 4acTo ynorpebjsieM TOT XKe
CHMBOJI, HO TOJIbKO HAauepTaHHBIH B O6paTHOM HampasJe-
Huu. KolBepcusa oTHowenuss <, Hanpumep, €CTh OTHO-
IleHne >, BBHAY TOro UTO MpU BCAKOM X H Y;

dhopMyibi:

XY u y>x
SKBHBAJICHTHHL.
Bpuay n0BOJILHO CMEUHAABHOTO XapaKTepa HCYHCIEHUS
OTHOWIEHH# Mbl 37ech He 6yaeMm naanmwe yrayGJasiTeca B
€ro JHeTaJy.

29. HekoTopsie cBoiiCTBa OTHOIIEHHH

Tenepr mbl ofparvmca K TOH yacTH TeOpHH OTHOILE-
HA#, 3amavya KOTOpOH — BLISIBJEHHE H HCCJeJOBaHHe 0CO-
OblX BHAOB OTHOIIEHMH, C KOTOPHIMH YacTO BCTpPeYaelbest
B IPYTHX HayKaX, B YaCTHOCTH — B MaTeMaTHKe.

Mo 6ynem BaswiBaTh oTHolleHne R ped ek cCH B-
HbiM B KJacce K, ecin kKaxkabfi ajseMenT x kaacca K
uMeer oTHouleEne R K cefGe caMoMmy:

X R x;

€CJH, C llpyl‘Oﬁ CTOPOHB!, HH OJAHMH H3 3JIEMEHTOB AAaHHOTO
KJjacca He HMMeeT OTHolleHHss R K cefe caMomy:

~(X Rx),

TO 06 oTHOWIEHHH R roBOPUTCS, YTO OHO AHTH p e d J e K-
cuBHO B KJaacce K. OrHomeHue R Ha3bIBaeTcs C H M-
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METPHUYHBIM B KJdacce K, eciM IJs BCAKHX OBYX
37IEMEHTOB X H y M3 Kjaacca K u3 dopmyabl:

X Ry
BCEraa caeayer ¢opmyJna:
VYRX.
Ecmu ke u3 dopmybi:
X Ry
BCeraa cjaeayer:
~(y Rx),

TO 00 OTHOWIEHHH R TOBOPAT, YTO OHO ACHM M ETp H U-
HO B KfMacce K. OrHoweHnne R HaszbiBaercsd Tp aH3H-
THBHBIM B KJacce K, €CJIH AJ11 BCAKHX TpEX 3aJe-
MEHTOB X, ¥ H z KJacca K u3 ycJoBuii:

xRy u yRz
Bcerga ca€nyer, 4To:

x Rz,

Ecnu, HakoHel, mJig BCAKMX ABYX PA3JHUHBIX 3JEMEHTOB
X v y kaacca K mo kpaiinefi Mepe onHa u3 ¢GopMy.:

XRynyRx

BEpHa, T. €. €CJIi OTHOIeHHe R cyliecTByeT Mex1y ABYMS:
NPOU3BOJILHBIMH pa3JHuHbIMH 3JeMeHTaMu K, no KpaHHed
Mepe B OAHOM HalpaBJeHHH, OTHOLIEHHe Ha3blBaeTCs
CBA3aHHBIM B KJaacce K.

Ecnn K yHuBepcanwHbl#l Kjacc (MJH, o KpaliHell Mmepe,
06J1acTb HCCAEAOBAaHHSA HAayKH, KOTOpPOH Mbl B JAaHHOM CJIy-
yae uHTEpecyeMcsa,— cM. naparpad 23), To Mbl OObIUHO,
paZl KPaTKOCTH, TOBOPHM He 00 OTHOLIEHHNX, peJeKCHB-
HbIX, CHMMETPHYHBIX H NpoY. B kKJjacce K, HO NONpOCTY
0 pe(deKCHBHBIX OTHOLIEHMAIX, CHMMETDHUHLIX OTHOLIe-
HUSIX H T. I

30. OThouleHus, ABJsiOIIHECs pedaeKCHBHBIMH,
CHMMETPHUHBIMH H TPaH3HTHBHBIME

BbllueynoManyThie CBOHCTBA OTHOLIEHHH 4YacTO BCTpe-
yatorca rpynnamu. OOblUHBI, HanpuMep, TakHe OTHOILe-
HHsl, KOTOpbl€é ONHOBPEMEHHO SIBJSAIOTCA U Pe(JICKCHBHbI-
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MH, ¥ CHMMETDUYHLIMH, X TPAHSHTHBHBIMH. THIHYHBIH
npuMep Mof0GHOro THIIA — OTHOLIEHHE TOXKAECTBA; 3aKOH
I maparpada 17 raiacur, 4T0 3T0 OTHOLIEHHE ped)IEKCHBHO,
cornacHo 3akoHy III ToxgecTBO siBJsieTCA CHMMETPHYHBIM
OTHOIIEHHEM, a MO 3aKOHYy IV OHO TpaH3UTHBHO (3THM
OGDBACHAIOTCA U HA3BAHHSI 3THX 3aKOHOB, AaHHbLIE B Mapa-
rpage 17). Hpyrue MHOroyHcseHHble NpUMephl MOAOGHOTO
pona oTHOWIeHHH MOryT OblTh HaljeHbl B 06JIAaCTH reoMeT-
pud. Tak, Hanmpumep, KOHIPYSHTHOCTh sIBJisieTcsl pediiex-
CHBHbIM OTHOIIEHHEM B MHOXKECTBE BCEX OTPe3KOB NPsiMOi
(nH oObIX reoMeTpHYeCKHX (Hryp), MOCKOJBbKY Kax-
Ibi OTPe30K KOHIPY3HTEH caMoMy ceGe, OHO CHMMeTpHY-
HO, TaK Kak, eCJH OTpPe30K KOHI'DYIHTEH [pyroMy OTpes-
KY, TO 3TOT JAPYroH KOHIPDYIHTEeH [epBOMY, H, HAaKOHeL,
OHO TPAH3WTHBHO, NMOTOMY UYTO €CJ# OTpe30K A KOHrpy-
9HTEeH oTpe3ky B, a B — otpesky C, To orpe3ok A KOH-
rpysnteH H orpe3ky (. Te xe Tpu cBolcTBa NpHHAAJE-
AT 4 OTHOIIEHHAM IMOROOUS MHOLOYrOJBHHKOB HJIH
napajsenbHOCTH MPAMbIX) €CJIH CUMTaTh, YTO BcAKas Npd-
Mas rapaJjulelleHa caMoil ceGe), uaH e — yiKe BHe o0Ja-
CTH TEeOMETPHH — OTHOIICHHSAM CBEPCTHHYECTBA MeXKAY
JIOAbMH, HJH OJHOBPEMEHHOCTH MeXAY (PH3HYECKHMH
ABJEHHAMH.

Kaxpoe oTHOMIeHHE, SBJSIOHIEECS B OAHO H TO XKe
BpeMsi pedJieKCHBHBIM, CHMMETPHUHBEIM H TPaH3UTHBHbIM
MOHO MBICIUTb KaK CBOEro poja pameHCTBo. Bor moue-
MY, BMeCTO TOro 4To0bl TOBOPHTb, YTO MOAOGHOE OTHOMIE-
HIe CYUIeCTBYeT MeXIYy ABYMs INpeJIMeTaMH, MOXHO B
3TOM CMbIC/JE Tak:Ke CKasaTh, YTO 3TH [pelMeThl PaBHb!
B TOM MJ¥ HHOM OTHOLIEHHH, HJIH, BBIpaxasich Oojee TOY-
HO, Y70 HEKOTOpble CBOHCTBA 3THX MPEIMETOB TOXKAECTBEH-
Hbl. TaK, BMeCTO YTBepX/AECHHS, 4TO ABAa OTPE3Ka KOHIPY-
SHTHLI, WM YTO [Ba 4€JOBEKa — ONHOJIETKH, HJM UTO [Ba
CJIOBa CHHOHMMHUYHbL,— C TAKHM JKe yCIEeXOM MOXKHO
YTBEPHKAATb, YTO [(Ba OTPe3kKa paBHbl [0 CBOeH JHHE,
YTO BO3pacT o0OHX JIIOAeH ONHH H TOT Ke, HJIH YTO 3Ha-
YeHHS] CJIOB TOXKIECTBEHHBI.

% [losicHUM TIpH MOMOILH OJHOrO IMpHUMEepa, KaK MOXK-
HO YCTaHOBHTb JIO'HYECKYI0 OCHOBY AJisl NOAOOHOro pojia
eoipaxedus, G 3Toil UeJbl0 paccMOTpHM OTHOLIEHHe [10-
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nobust MexAy MHoroyrojbHukamu., QG03HAYUM MHOXKe-
CTBO BCE€X MHOTOYIOJIbHHKOB, MOJOOHBIX MHOTOYTOJIBHHKY
P (uad, nojb3ysicb HECKOJbKO GoJsiee pacnpocTpaHeHHOR
TepMHHOJIOTHEH, ofilee CBOHCTBO, MpuHajjexailee BCeM
MHOrOYTOJIbHHKAM, NOXoGHBIM P, W He NpHHajjexarilee
HHUKAKHM JDYrHM MHOrOYroJbHHKaM), cjoBaMu: «gdopma
MHOroyroJibEuka P». D1u ¢opmbl ABIAIOTCA H3BECTHBHIMY
MHOXKECTBAMH MHOT'OYTOJIbHHKOB (MJIM CBOHCTBAMH MHOIO-
VIOJbHHKOB, CM. 3aMeyaHHsi B KOHUe maparpaga 22).
Hcxonst u3 TOro ymoMsHyTOro Bblllle OGCTOSITENILCTBA, YTO
OTHolleHHe monobusa pedJieKCUBHO, CHMMETPUYHO M TpaH-
3UTUBHO, Mbl MOX€M Telleph JIErKO [0Ka3aTh, YTO KaXJblfi
MHOFOYTOJIbHHK NMPHHALJIEXHT K OAHOMY, H TOJBKO K OX-
HOMY MHOXECTBY, IPUTOM K TakoMYy, 4YTO IBa MOJOGHBLIX
MHOTOYTOJIbHHKA BCErga MpPHHALJMEXKAT K OLHOMY U TOMY
K€ MHOXKECTBY, a Ba MHOTOYTOJIbHHMKA, He SABJSAIOMIHXCS
NOZOOHBIMY, MPUHALNENKAT K Pa3jHYHbIM MHOMKECTBaM.
13 3TOro oAHOBpEMEHHO CJELYyeT, YTO ABa IIOJIOXKEeHHS:

muoeoyeorvruxky P u Q nodobuu
u

MHO2Oy20n0HUKY P u Q umeroT 00HYy u TY e gopmy
(r. e. popuer P u Q toxcdecrserHot)
3KBHBaJIeHTHBI.
Uuxratens yKe 3aMeTHJ B XOJe IpeillecTBYIOIIUX pac-
CYXAeHUH, YyTO Mbl U paHblie OAHAXKILl mpuberanu K IMo-

ZoOHOMY mpueMy, a HMeHHO B maparpade 26, nmepexons
OT BbIpAXKEHHA:

xKaaccot K w L pasHomowru
K 3KBHBAJIEHTHOMY BBIPAXKEHHIO:

y Kaaccos K u L 00xo u To Me xapduunasbHoe 4UCAO.

HerpynHo 651710 65l NOKa3aTb, 4TO TOT Ke IIpHEM TIPH-
MEHHM H K KaxKIOMy pe(JIeKCHBHOMY, CHMMETPHYHOMY HU
TPaH3UTHBHOMY OTHoweHHIO 35, lIMeerca paxe Joruye-
CKHH 3aKOH, Ha3pBaeMbii MpUHHUNOM abecTpaxk-
o UH, KOTOph#i fgaer oOilee TeOPETHYECKOE OCHOBaHHE
IJIsl YKa3aHHOTO IIpHeMa, HO MBI 37ech He OydeM KacaTb-
csl TO4HOM (POPMYJIHPOBKH 3TOr0 3aKoHa .
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Ho cux mop HeT OOWENpHHATOr0 TEpPMHHA [Is
c00O3HayeHHss COBOKYNHOCTH OTHOUIGHHH, SBJSIOLIHXCS
OJHOBpPEMEHHO pe(dJeKCHBHbIMH, CHMMETPHYHLIMH H TPaH-
suTuBHbIMA. MHOTAA OHHM BOOOLIE Ha3bIBAlOTCH P a B € H-
CTBAaMH HIM 3KBHBaJeHTHOCTaMH. Ho Tepmus
«paBeHCTBO» HMHOTAA TaKXe NpUMeHsiercss AJis 0cOObIX OT-
HOLIEHHWH paccMaTpHBaeMOH KaTeropHs, W TOrAa paBHbI-
MH Has3hiBaIOTCA JBa NpeAMera, ecad MeXAy HHMH cyule-
CTByeT Takoe OTHoilewne. Hampumep, B reomerpun, Kax
370 6bl10 nokasano B naparpade 19, KOHrpysHTHblE OT-
PE3KH 4acTo paccMaTPpUBAIOTC Kak paBHble OTpe3kH. Mui
37ecCb eule pa3 NONYEPKHEM, YTO BooOIIEe MOpPeanoyTH-
TejbHell Oblio Obl u3beraTh MOAOOHBIX BbIpaXKeHHH; HX
ynorpefieHdHe TONBKO BEAET K ABYCMBICAGHHOCTH, H OHO
Hapyuiaer ycJo0BHE, COIVIaCHO KOTOPOMY Mbl pacCMaTpH-
BaeM TEPMHHBl «PaBEHCTBO» W <«TOXAECTBO» Kak CHHO-
HHMBI.

31. INopaaxoBbie OTHOILLUEHHS; MPUMEPH! APYrHX
OTHOIUECBHH

Hpyroii BechMa pacnpocTpaHeHHbI BHA OTHOLIEHHH
IpecTaBieH TeMH, KOTOpbie fIBJAGIOTCS B AAHHOM KJacce
K acuMMeTpHUYHbIMH, TPAH3HTHBHBIMH H CBSI32HHBIMU
(oHn, Xax 3TO MOXKHO MOKas3aTh, AOJIKHBEI TOrga OBIThb
TaKkxe aHTHpedexkcHBHHIMH B kjacce K). OG orHoueHHY
¢ 3THMH CBOHCTBAMH Mbl TOBOPHM, YTO OHO YCTaHABJIM-
Baer MOPSAOK B Kaacce K, MEl rOBOpHM TaKiKe, UTO Kiaacc
K ynopspounBaercs ortaowenueM R 37. Paccmorpure, Ha-
fipHMep, OTHOLIeHHe «ObiTh MeHbliie» (MJH OTHOLIEHHE
«MeHblde, wem», KaK HHOTAA TOBOPHUTCH); OHO ACHMMeT-
pHYHO BO BCAKOM MHOXeCTBe uucen, ubo, ecau x H ¥
ABAAIOTCS JIOOBIMH 4HCJIAMH H eCjd

X<y,

y<x, Toe. ~(y<x);
OHO TPaH3UTHBHO, TAK KaK H3 (POPMYJbl:

Xy ny<lz
x<2,

TO

BCErhoa encayer:
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HAaKOHEil, OHO — CBfI3aHHOE, TaK KakK H3 ABYX PA3JHUYHLIX
yHCea OJHO JOJIKHO ObITh MeHble, ueM ApYyroe (H OHO
TaKXe aHTHPEe(NEKCHBHO, TAK KaK HHKaKoe YHCJO He Mo-
xer ObITb MeHblile camoro ce6s). Bor mouemy Jiroboe
MHOXKECTBO YHCEJ YIOpALOYHBAETCS OTHOLICHHEM «OhITh
verbiie», [logoGHbiM ke o6pa3oM, OTHOLIeHHe «OBITh
Gosbliey TpencraBaseT colofi Apyroe yHOpsiAOYHBAIO-
iee OoTHOuIeHHe AJs Jo60ro MHOXKecTBa 4YHCE.

PaccMoTpuM Tenepn OTHOUIEHHE «ObITH cTapuiey. Mox-
HO JIETKO YAOCTOBEDPHTBbCS, YTO 3TO OTHOLIEHHE — aHTH-
pedieKCHBHOe, aCHMMETPHYHOE H TPAaH3HTHBHOE B JIIOOOM
MHOXKecTBe Jofed. OgHako OHO He 005i3aTe/NbHO CBSI3aH-
Hoe, H60 BO3MOXeH H TAKOH cJay4al, Korga MHOKECTBO
COMEepXKHT [BYX UeJOBEeK COBEpIIeHHO OXHOro BO3pacra,
T. €. POAHMBIIHXCS B OJHH H TOT K€ MOMEHT, TaK YTO OT-
HouleHue «ObiThb craplles He NPHMEHHMO K HUM HH B TOM,
HH B ADYroM HamnpasJeHHH. Eciu, ¢ Apyrofi cropoHbl, Mbl
paccMaTpHBaeM MHOXECTBO JHOAeH, B KOTOPOM He Hahaer-
Csl HUKAKHX JBYX UeJIOBEK, KOTophle OblJIH OBl TOUHO OAHO-
ro 4 TOro K€ BO3pacra, OTHOLIeHHe «ObIThb CTaplle» yCcTa-
HaB/JHBaeT B 3TOM MHOKeCTBe IODsAAOK.

H3BecTHO MHOrO MpPHMEPOB OTHOUICHHH, He MpHHAJJIe-
XKaIlHX HH K OJHOH H3 ABYX KaTeropu#, paccMOTpPeHHbIX
B 3TOM H B npeabayuieM naparpagax. Paccmorpum He-
KOTOpbl€ NpHMEephI.

OrHollleHHe pa3/H4YHA HE TPAH3UTHBHO HU B KAaKOM
MHOXECTBE MpPeJMETOB, TaK KaK HH OAHH IpeaMeT He
pasjiHueH C caMHM CcOO0Oi;, OHO CHMMETDHUHO, TaK Kax,
€CJIH

/\’,:’:—.}I’
TO TaKXke
y+X
OJHAKO OHO He TPaAH3HTHBHO, TaK KakK H3 (opMy.:
XFVYHY£2
He cjaepyer gopmyJa:
XF=2;
C Apyro#ff CTOpOHE], OHO, K&K 3TO Cpa3y MOXHO BHIETb,
SIBJISIETCA CBA3AHHBIM.
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OTHomIeHHEe BKJIOUEHHS MEXAY KJAacCaMH, COTJIacHO
3aKOHY TOXJAECTB2 H OJIHOMY H3 3aKOHOB CHJUIOTH3Ma
(cm. naparpad 24), pedJeKCHBHO ¥ TPaH3UTHBHO; KpoMe
TOTO, OHO He SIBJIS€TCd HH CHMMETPHUHLIM, HH aCHMMeT-
pHUHBIM, TaK Kak H3 (OpMYybl:

Kcl
He cieayeT HH ¢opmy:ia:
LC K,

HH ee OTPHLAHHE (3TH 1Be (POPMYJbl OCYLIECTBJSIOTCS
OOHOBPEMEHHO, eC/i, B TOJMLKO ecsd, xiaaccol K u L Tox-
JleCTBEHHLI); HaKOHel, JIeTKO YOEIMThCA, YTO OHO — He
cBsisagHoe. UTak, OTHOHIEHHe BKJIOUEHHS OTJHYaeTCs IO
CBOMM CBOHCTBAM QT APYIHX A0 CHX HOP PacCMOTPEHHBIX
OTHOIIEeHHH.

32. PYHKUHOHRJIbHbIE OTHOLIEHHN
UJan oToGpaXKenna

Tenepp Mbl paccMoTpuM nonoapoGHee ApYryl0 0CO-
GeHHO BaXKHYI0 Kareropuio orHowenui. OrHomrenue R
HasbiBaercs oToOGpaxemumeMmM, QPYHKOHOHANDb-
HEIM OTHOIIEHHEM, HJIH monpocty @ YyEKI HeH,
eCcliM KaxXXJAoMYy NpelMeTy § COOTBETCTBYeT He Gosee OfHO-
ro mpeaMera x, Tax ure ¥Ry, ApyrHMH CJOBaMH, eCaH
U3 dopmy.I:

xRy wuwzRy
caenyer ¢opaiy.ia:

X =Z.

[Mocaenyiouine ujieHsl OTHOMIenUs R, T. e. Te npeaMerTH Y,
IJI KOTOPLIX JefCTBHTEILHO HMMEIOTCA TakHe NpPeAMeTHl

X, 4T0
X Ry,

HA3LIBAIOTCH APTYMEHTHBLIMH 3HAUYEHHAMH,
IIPEAIIECTBYIONIHE Y/ieHbl HA3hIBAIOTCA G YHKIL U O H a J b-
HHIMH.3HAUYEHHAMH MIH HPOCTO 3HAYEHHSIMH
¢dyeguuau R. Ilyete R npoussossHas ¢yHKuus, a Y
Ji060e M3 €€ apryMeHTHHX 3HaueHuH; 0003HAuMM enHH-
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CTBEHHOe (YHKLUHOHAJbHOE 3HaueHHe X, COOTBETCTBYOIlee
ApryMEeHTHOMY 3HA4eHHI0 Y, CUMBOJIOM «R(y)» Ha STOM
OCHOBAaHHH Mbl MOXeM 3aMeHHTb (opMyJy:

xRy
¢dopmyJIoit:
x = R(y).’8

Bowso B 0oO6bikHOBEeHHe, 0cOGEHHO B MAaTeMAaTHKE, NOJb-
30BaThCsl I 0603HAYEHUS (PYHKUHOHANBHLIX OTHOINEHHH
He mnepeMeHHbIMH «R;», «S»,., HO ApyruMu 6yKBaMH, Kax-

TO: «f», «g»., Tak 4TO MB!I BCTpeuaeMcs ¢ GdopMyaamn
TAKOro poxa:

X =), x=2gy),.;
¢dbopMmya:

x = f(y)
yhTaercs, HanpuMmep, Tak:

Kancdomy apeymenTHOMY 3Hauenuro y pynxyus f crasut
8 cooreercreue (UAu COOTHOCUT) 3HA4YeHue X

HJIN

X ecTv To 3HaqeHue (ynxyuu f, KOTOpoe COOT8ETCT8YET
(uau KOTOpOE COOTHECeHO) QpPSYMEHTHOMY 3BHAHEHUIO Y.

(CymecrtByer Takxe W Apyroe OObIKHOBEHHE — MOJlb-
30BaThCs II€PEMEHHOH «X» IJiSl BHIPAXKeHHSl apTYMEHTHOIo
3HaueHHsi H  IIepeMeHHOH <«yY» — JJs1  BbIpa>KeHHA
GYHKIHOHANBHOTO 3HaueHHs. Mbl He OyneM INpuaepxH-
BaTbCA 3TOrO0 OGBIKHOBEHHSI M OyJaeM NpOAOJIKAaThb IOJb-
30BaThCci «X» H «Yy» B OOpaTHOM HOpsiaKe, IIOTOMY UTO
3T0 ypoGHee B cBA3HM C OOGI{HM 0603HaueHHeM, NPUHATHIM
B TEOPHH OTHOLIEHHH.)

Bo MHOTHX 3jleMeHTapHbIX yueGHHKAX ajre6Gpbl MOXKHO
HaliTé onpejesieHHe NMOHATHA (YHKUHH, CTJIHYAlOIleecs OT
NPUHATOTO 3Aech onpeneeHus. ®yHKIHOHANbHOE OTHOIIe-
HHE onpejesisieTcsi TaM Kak OTHOLIEHHe MeXAy IByMs
«lepeMeHHEIMU» BEJHUYHHAMH HJH UYHUCJIAMH, MEXAY «He-
3aBHCHMON HepeMEHHOM» H «3aBHCHMOH NepeMeHHOH», CBS-
3aHHBIMH IpYr C APYrOM 3aBHCHMOCTBIO, IOCKOJBKY H3-
MeHeHHe NepBOll BbI3bIBaeT H3MeHeHHe BTOpofl. ITonoOHe-
T0 poia onpenejieHHs1 He NOJIXKHBI ObliM Obl B HacTOALIEE
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BpeMsl AOIycKarhbcs, HOO C JOrHUeCKOH TOUKH 3PEHUA OHH
HE BblIE€PKHBAIOT KPHTHKH; 3TO HEpPeXHTKU TOro MepHoa,
KOrja NbITaJMuCh [POBOAHUTb pas3jvyde MexXAy <IOCTOSH-
HBIMH» M «IlepeMeHHbIMH» BeJuyHHaMu (CM. maparpag 1).
Tor, k10 xouer cuxTaThcs ¢ TPeGOBAHHAMH COBPEMeHHOH
HAayKH H BCE€ K€ He >KeJAeT OKOHUATeJbHO NOPHhiBATH C
Tpajauuuell, MoxeT, OJAHAKO, COXPAHUTb CTAPYIO TEPMHHG-
JIOTHIO H, TIOMHMO TEPMHHOB «apryMeHTHOe 3HaueHHe» H
«(pVHKHHOHAJbHOE 3HAYEHHE», TOJIH30BATHCA TaKiKe H Bbl-
paKeHHsMH «3HayeHHe HEe3aBUCHMOH IepeMeHHOH» H
«3HayeHHe 3aBUCHUMOH NepeMeHHOM».

IpocrefiuM npuMepoM ¢GyHKUHOHAJIBEHOTO OTHOIIEHUS
ABJAETCA  OOBIKHOBEHHOe OTHOIIeHHe ToxAecrsa. Kak
ofpasen; QyHKIHH, BCTPEYAIOMIHHCA B IIOBCEIHEBHOH XKH3-
HH, BO3bMEM OTHOILUEHHE, BhIpa:KeHHoe (PyHKUIHeH BbICKa-
3bIBaHHEM:

X ecTo oTey Y.

970 QYHKLUHOHAJNLHOE OTHOLIEHHE, TAK Kak A/ KaXK-
JOTO JHUEAa Y CYyLiecTByeT OJHO-eJMHCTBEHHOe JHIO X,
sBJAUIeecs oTUOM Y. Urobel ykasaTh Ha (YHKIIHOHAJb-
Hbiil XapaxkTep 3TOTO OTHOLIEHHs, nepedopMyaupyeM Halle
BbIDAKHUE TaK:

X ecTe He KTO uHol, Kak orey Yy,

BMECTO Uerg MOXHO TaK¥Ke Hanucaro:
X ToxcdecTeen OTHY Y.

Taxoe u3MeHeHHe NEPBOHAYAJHLHOTO BBIPAXKEHHA CJIYKHT
B 0ObI4HOM s3blKe AJ TOH Ke [eJd, 4TO H MNepeXxof OoT
GOpMyJIBL:

XRy
K QopmyJe:

x=Riy
B HAMIEM CHMBOJHYECKOM S3BIKe.

[TonsiTue GyHKOMH MIpaeT BaxKHeHWIyIO DOJib B Mare-
MaTHUYeCcKMX Haykax. MMeioTcsi nesbie OTPaciH Bbiclie#
MaTeMaTHKH, HCKJIIOUHTEIbHO TTOCBSILIeHHbIe H3YUeHHIO He-
KOTOPHIX BHAOB (yHKUHOHAJbLHHIX otHoweHn#d. Ho u B
9JIeMEHTapHOH MaTeMaTrHke, ocoGeHHO B ajreGpe H TpH-
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rOHOMETPHH, B M300GHJIHH BCTPEHAIOTCHA (PYHKUHOHAJbLHLIE
orHomwleHnsA. O6GpasuaMu MOI'YyT CJAYXKHTb OTHOLIEHHS, Bbi-
paxkeHHble TaKHMH (OpMyJNaMH, KakK:

X+4y=35,
X =y

x = logy Yy,

x=38iny,

U MHOrue Apyrde. PaccmorpuM noapo6Hee BTOPYIO H3 3THX
¢opMys. BcAkoMy YHCAY ¥ COOTBETCTBYET TOJBKO OJIHO
TaKoe YHCJO X, NPH KOTOpPOM X = y?, TakK 4yTO ¢opmyJa
BeACTBHTEJLHO MNpeAcTaBaser co6oii HMEHHO (YHKIHO-
HaJbHOe OTHOIIeHHe. ADryMeHTHHIMH 3HaueHHAMH 3TOH
¢ yHKIHMH MOTYT OBbITh NPOH3BOJIbHBIE 4YHCJa, (QYHKUHO-
HaJbHBIMH K€ 3HAYeHHAMH MOTYT, OAHAaKo, OLITb JHLIb
HeoTpHUAaTe bHble yHcjaa. Ecau Mbl 0603HauuM 3Ty GYyHK-
IIHI0 CHMBOJIOM «f», To ¢opMmyJa

X ==y

x= f(y).

OueBHJHO, UTO «X» H «4Y» MOMHO 3JeCb 3aMEHUTb CHMBU-
JlaMu, 0003HAYaOIHMH ONpeneeHHble 4yucaa. Tak Kak,

npuobperaer BHA:

HanpuMep,

4=(—2),
TO MOZKHO yTBep)K,ZIaTb, gToO

4 = f(—2);

TakuM 06pasoM, 4 ecTb 3HaueHHe (QYHKUHH f, COOTBeT-
CTBVIOI€E apryMeHTHOMY 3HaueHHIo — 2.

C ApYro#i CTOpOHBI, OUATb-TAKH B 3JE€MEHTapHO# Ma-
TeMaTHKe, Mbl HaXOJHM MHOrOUHCJIEHHbie OTHOLIEHHS, He
spasonecs (ynkuuaMi. Hanpumep, oTHomlenHe «ObiTh
MEHpIIe» He MOXET, KOHeYHO, pacCMaTPHBATLCA KaK (QyHK-
IS, BBHAY TOrO, 4TO NPH KaXJOM uyucJe y umeercs Gec-
KOHCUHOE MHOXECTBO TaKHX YHCEa X, 4YTO

x<y.
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PapnbiM 06pa3oM, H OTHOIIEHHe MeXAYy YHCAAMH X H Y,
BbipazkeHHoe (POPMYJOH:

x?++ y? = 25,

He ecTb (PYHKUHOHAJBLHOE OTHOILUEHHEe, TaK Kak OXHOMY H
TOMY K€ UHMCJIY Y 34eCh MOTYT COOTBeTCTBOBATH JBA Pas-
JINYHBIX YHCJA X, IPU KOTOPBIX (opMmyJsia ocraercs crpa-
BEJJIHBO#, HAIlpUMep, YHCJay 4 COOTBETCTBYET W YHCJIO 3
W ydcio —3. Hago OTMeTHTb, YTO OTHOUIEHHSI MerKIAV
YucJAaMH, BblpaxKeHHble MOXOOHO TOJBKO YTO PacCMOTPEH-
HOMY IIpH NOMOIIH YPaBHEHHWH H COOTHOCSIIHE C OJHHM
YHCJIOM Y nIBa WJH Oojiee umcest X, HHOTZA HA3bIBAKOTCA
B MaTeMaTHKe ABY- HJH MHOTO3HAYHbIMH (YHKUHUAMHU B
NPOTHBONOMOXKHOCTD ONHO3HAUYHBIM  (YHKUHAM, T. e.
¢pyHkuusaM B oOblkHOBeHHOM 3naueHdH. [Ipexncramisercs,
OJHaKo, HellexecoOoOpas3HbIM, MO KpaiiHel Mepe Ha 3Jje-
MEHTADHOM YpOBHe, Ha3blBaTb MNOAOOHbIE OTHOUIEHHSA
(QYHKIHMAMH, TAaK KaK 3TO TOJNBKO BeleT K 3aTylleBbiBa-
HHIO CYLECTBEHHOH pAa3HUIEL:! MeXIY MOHATHEM (QYHKIHI
1 GoJiee OGIIUM MOHATHEM OTHOINEHHS.

DYHKUUAM TpPHHALJIERKUT OCOOEHHOe 3HauyeHHe B TOMH
Mepe, B KaKOi 1eJo HAET O NpHMEHEHHH MaTeMaTHKH K
ONbITHbIM HaykaMm. IIpm BCAKOM H3YyueHHH 3aBHCHMOCTH
MeXJy JIByMs pPOJaMH KOJHYecTB, BCTpevaioluledcs BO
BHCLUIHEM MUpe, Mbl CTapaeMcs NPUAaTh 3TOH 3aBHCUMOCTH
BHJ MaTeMaTHYecKoH (opMyJibl, KOTOpas [O3BOJHJIa Obl
HaM TOYHO OMNpefesHTb KOJHYECTBO OMHOTO pojaa NpH NOo-
MOIIIH COOTBeTCTBYIOLLETO KOJHYyecTBa APYyroro posna; IO-
HobOHas ¢opmysna Bcerma npencrariser coboii HekoTopoe
(PYHKIHOHA/JIbHOE OTHOLIEHHE MeXIYy KOJHUecTBaMM IBYX
pornos. [y npuMepa ynoMsiHeM XOpOILIO H3BECTHYIO (op-
Myay H3 00JacTH (PUIUKH:

= 4,9¢2,

BbIpaxkalollyld 3aBHCHMOCTb PACCTOSIHHA s, IIPOXOIHMOro
CBOGOJHO TaflaloliMM TeJOM OT BpeMeHH { €ro JafgeHus
(pH M3MepeHHH pacCTOSHHA B MeTpax, a BpeMeld — B
CeXYHIax).

* B 3akjioueHHe HamHMX 3aMeyaHdil 0 QyHKIHOHAJb-
HbIX OTHOLIEHHAX HAA0 IOAYEPKHYTb, UTO NOHSTHE (yHK-
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HHH, paccMmaTpHBaeMoe 3[eCb, CYIIeCTBEHHO OTJIMYaercH
OT NMOHSITHH (PYHKLUHHU-BbICKa3biBaHUS H (PYHKUMH-yKasaTe-
Jis, U3BECTHBIX HaM M3 nmaparpada 2. Crporo rosopst, Tep-
MHHBl «(YHKUHA-BBICKA3bIBAHHE» U «QYHKLHUA-YKA3aTeJb»
He NPHHALJIEKAT K 00JacTH JIOTHKH HJIH MaTeMaTHKH, OHH
03HAYal0T HEKOTOPhble KATETOPHH BBIPAXKEHHH, CIyKaiHX
JUIsT YCTAHOBJIEHHA JIOTHUCCKHX M MaTeMaTHYECKHX IONO-
JKeHHH, HO OHH He O03HaualT NpeJMeroB, paccMaTpHBae-
MbIX THMH ToJoxkeHusMu (cM. maparpad 9). C apyroii
CTOPOHB, TePMHH «(GYHKUHS» B €0 HOBOM CMblicje €cThb
BbipaiKeHHe YHCTO JIOTHYECKOIO XapaKrepa; OHO O3Ha-
qyaer M3BECTHBIH pPOJ NMpEAMETOB, ¢ KOTOPLIMH WMEIOT ARJIO
JIOTHKAa M MaTeMaTuka. HecoMHeHHO, MeXAYy ITHMH IOHA-
THSIMH HMeeTcs CBA3b, KOTOpasg B caMbix oDmHMX yeprax
MokeT GblTh 06pHCOBaHA caegylomuM obpasom. Ecau re-
PEMEHHYIO «X» MPHCOELHHHTH CHMBOJOM «=>» K QYHKIHH-
yKasaTemo, conepxKauledl «y» B KauecrBe e\MHCTBEHHOI
nepeMeHHoll, HanmpuMep «y* +- 2y -~ 3», To popmyia, Mo-
JiyyeHHas B pesysbTare (H sIBJSIOIIAsACS GHyYHKUIKEH-BLI-
CKA3BIBAHHEM):
x =y*+ 2y + 3,

BhIpakaer (GYHKUHOHANbHOE OTHOLIEHHE; HJH, APYrHMH
cJIOBAMH, OTHOIIEHHe, CYUlecTByloniee MeXAy TeMH, I
TOJILKO TeMH, YHCJIaMH X H Y, KOTOpble YAOBJIETBOPSIOT
arofi ¢opmyJie, sBifeTca (QyHKUHeHd B HOBOM CMBbICJE,

B 3TOM — OfHa K3 NpPUYHH, NIOYEeMYy STH MOHATHA TAK Ua-
CTO CMEIUIHBAIOTCS k.

33. B3auMHO-01HO3HAYHBIC OTOOpaKEHHUA HJH
B3aHMHO-0JHO3HAYHbIe QYyHKHHHA
H B3aHMHO-OJHO3HauYHble COOTBETCTBHS

Cpenu QyHKIHOHANLHBIX OTHOLIGHUWH CJIeAyeT YAEJHTh
ocofoe BHUMAHHE TAK HA3bIBA€MLIM B3 a U M HO-OLHO-
3HauHLM OTOOpaXXeHHAM HWIX B3AUMHO-
ONHO3HAUHBIM PYyHKUHAM, T, e TeM (yHKUHO-
HaJbHBIM OTHOLIEHHAM, B KOTOPbLIX HE TOJbKO C KaXIbiM
apryMeHTHbIM 3HAaYEHHEM Y COOTHeCeHO OXHO (YHKIHO-
HajlbHOE 3HAYeHHe X, HO H 00paTHO, KAXAOoMy (yHKUH-
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OHAJILHOMY 3HAYEHHI0 X COOTBETCTBYET TOJbBKO OJHO
apryMeHTHoe, T. €. 3HaYeHHe Yy, HX MOMKHO TOXEe OHpeje-
JIUTh KaK OTHOUIEHHS, OTJHYAIOIIHecs TAKHM CBOHCTBOM,
yTo u oGpaTHbe UM OTHOIeHHA (cM. maparpad 28), Tak
e KaK M OHH CaMH, ABJAIOTCS OTOOpaKeHUSMH.

Ecnn f B3auMHO-OHO3HayHas QyHkys, K nMpou3BoJib-
HBIH KJacC ee apryMeHTHbIX 3HayeHud, a L — KJace
(O YHKIHOHAJNBLHBIX 3HAYEHHH, COOTHECEHHBIX C 3JIeMEHTa-
mu K, MBI TOBOPHM, 49TO (DYHKUHA f B3aH MHO0-0 1 H O-
3Ha4YHO oroOpaxaeT xJmacc K Haxkaacc L,
WJIA YTO OHa yCTaHaBJHUBAaeT B3aHMHO-O4HO-
3HAYHOE COOTBETCTBHE MeX/Ay 3JeMeH-
ramu K u L.

Paccmorpum  Hexkoropele mnpumepn. llpennmonoxum,
YMEETCs MOJIyNpsAiMas, uexoasmas us Touku O, ¢ oTMeueH-
HbIM Ha Heill OTpPe3KoM, O3HA4aloMuM eJHHHLIY [JHHBL.
JlaJsee, nycTh Y NpOH3BOJNIbHAA TOUKA HA ITOH [OJyIps-
mofi. Torna orpe3ok OY MO:KHO H3MEpPHTb, T. €. COOTHe-
CTH C HHM HEKOTOpPO€ HeOTpPHIATEeJIbHOe UHCJO X, Ha3biBae-
MOe AJIMHOU oTpe3ka. BBHAY TOro 4To uMCJIO 9TO 3aBHCHT
HCKJIOUHMTEJILHO OT MOJNOXEHWH TOUKH Y, Mbl MoxkeM 000-
3HAuUuTHL €ro cuMBoJIOM <«f(Y)»; ciemoBaTeNbHO, Mbl HO-
JYUHM:

x=f(Y).
©O6parHo, JJI KaXKAOr0 HEOTPHUATENbHOIO YHCAA X Mb
MOKEM TaKxkKe NOCTPOHTh> Ha pacCMarpHBaeMoil moJynps-
MOH ONHO3HAYHO onpefeseHHbIH oTpe3ok OY, AjnHa KOTO-
poro pasHa X, JDYTHMH CJOBaMH, KaxJOMYy X COOTBET-
CTBYeT €JUHCTBEHHAsl Touka Y, Takad, 4TO

x =f(Y).

Caenosarenbno, QyHKIHA f B3aHMHO-OJHO3HAUHA; OHa
YCTaHABJUBAET B3aMMHO-ONHO3HAYHOE COOTBETCTBHE MEX-
AY TOYKAMH MOJAYHPSAMOH M HEOTPUUATE