





K 4 W E W:

bITOACKOFQ
AKCUMOBA,
A XNHUNHA

@224



|



VA

O HOBOM POAE AYUEU

BUABFEADM KOHPAA PEHTIEH

os s
rEM
(o]
Mﬂ
X
s
s e o
w I
¢« W STWSCOWXEFS
s «& mmmeWMWAHm
-
eAuW MEWMEMHOAMO
T < MTMMFEEM/MQA
0 S 81 qabksds
EMA PTAF_ b3 T @
o5 & Lzuwgry>v
asS ¢ VU <Oa tma<Ss
° aQ
@
c
wq
D.OC
w
ccs



A. . N O ¢ @ E

BUABIEABM KOHPAA
P E H T [ E H



Bpasrexsm Koupax Pentren poxuiea B 1845 roxy
B I'epmanun, 86430 rosangckoil rpaunusl, B r. Jeneme.
CuagaJa OH roTOBUICA K HKEATENBHOCTH WHEEGHEPA U
OKOHYMX moJnrexHukyM B Iljopnxe, HO SCHO BHIpA3HB-
muica eme HA CTYLEHYECKOdl CKaMbe MHTEpec K (u-
J3uKe nampaBux ero B ynmsepemter. Ilo samure LOKTOD-
CKO#  JHCCepTalud, OH CLEeJaJCA AacCHCTEHTOM IO
xadeape ¢usukm cHayata B I[lopuxe, motom B I'mecenes
OTKyAa OH BMecTe Co cBouM mnpodeccopom Kymzarom
nepemex B CrpacOypr. B xauecrse sEcTpaopimHap-
HOro npogeccopa oH OB CHauaJa B 'mccene, a 3arem
ciosa B Crpac6ypre. OTTyma on mepeurex Ha opiu-
uapuyw xagperpy B I'mccen, satem B BiopuGypr u,
Haroren, B 1900 roaxy B Monxen. B 1919 roxy-sa
foctumennem IpereJbHOr0 BO3DPACTa OH MEpejad CBOIK
sadexpy B. Bumy, Ho coxpammr 3aBegsiBanme Merpo-
HOMHYECKEHM HHCTHTYTOM B TOM e NoMemennn Pusn-
4eckoro mHeTATyTa MIOHXEHCKOro YHHBepCHTeTa. 3Lech
Ol I[POJONKAN pafoTaTh X0 CAMBHX [OCIEIHHX JIHeil
coedl smmsum. On cKoHuaxcs B Bo3pacte ‘78 ger
10 ¢espara 1923 roxa.
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Cpolo ¢usnueckyo mxoxy Penrren moayunn y Kyuz-
Ta, KOTOPHH CO37aJ IeJyI0 NMiedly KPYNUHX dKcrepu-
menTaTopoB. K umecay uX npuHaziexaldn M pycckue
¢usuxn Ilerp Huxoaaesnu .leGegeB @ Alekcauip
Anexcaunposuy Jiixenaapl. Ilomumo Kyngra Pentren
Op1 6iM30K M C ADYTMME KDYUNREIMH COBDEMEHRHKAME:
I'eapmroanueM, Kupxrogowm, Jopeumem, HO ¢ rojamm
cral Bce GoJpme 3aMBIKaThCA B cefe, H €BA3DL ero ¢
IpyruMH (u3MKaMH OrpaHMuYHBAJACH YUCTO JEIOBHIMU
M HAayYHHMHE oTHomeHuaAME. OH He nocemal cbe3roB
eCTEeCTBOUCILITATENAEH, M B ¢Boell vacTHOA Eu3HH U BoO
BpeMsA OyTeecTBAX He BHXOZMI M3 Kpyra csomx 0.am-
KARMBEX ACCHCTEHTOB M HECKOJBKEX CTAPMHHHX Xpy-
30l —M aTeMaTHKOB, ¢uiocodos, spavesi. Iloaromy amu-
Hoe ero BIMAHME Ha (Pu3UKOB, He OLIBIIEX €ro yde-
nEKamu, Hesexsko. OH mOaB30BaJNCH caaBofl Jdyumero
DKCIepEMenTaTopa; kKorjxa ymep Jlpyne, on Obln m3Gpan
na xadexpy ¢m3ukm DepanmHcKOro yHmBepCHTETa; 10C-
Jde yxoma Koappayma emy Obi npezjoxeH DocT mpe-
amjenta «Physikalisch-technische Reichsanstalts, a
nocre cmepra BamnT-I'odpda (Vant'Hoff) mecto axaze-
maka. OfHAKO OH OTKJOHAN Bce OTH NpPENIOKEHHd,
TOYHO TaK JKe KaK M NpeJJoKeHnd TBOPAHCTBE W pas-
JIAYHEIX OPAEHOB (B TOM YHCIE M DYCCKHX), HOCIEHO-
BaBIIME 33 ero OTKPHTHEM, a CaMHe JYYH JO mocirel-
HEX JeT KH3HH Ha3uBal X-JydaMmu.

W3 yncaa ero yueHukoB MHOIMe 3aHAMAIT Kageipsl
M Ha BCeil HMX nayyHOH JNEATEIBHOCTH BHJIHH CJeJh
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wgoant Pentrena. Tawosm: M. Bmu, J. Illengep,
II. II. Kox, 3. Baruep, A, IlImaycc, P. Jagen6ypr,
II. Ilpunrerefim, 9. Anrepep, Baaeutnmep, Ppuipux,
xio-IIpeas u Hodoe.

B Teuemme cmoeii Goaee ueM nsATHIECATHIETHE!
HAyuHOH geATeNbHOCTH PenTreH nHauevartad OKoXo H0
paboT, DOCBAMEHHHX HECKOJbKEM BonmpocaM. HamGoxee:
H3BECTHHE M3 HHX — 3TO OTKDHTHE HM PEHTT€HOBHl YUl
A PpeHTreHOB TOK (MAarHHTHOE IN0le JABEXKymeroca B
SJIEKTPHYECKOM IoJe JXEDJEKTPuKa). Doubmoe umcio
ero pa6oT NOCBAIEHO CBOHCTBAM HHAKOCTEH (CcHkEMae-
MOCTb, BHYTDeHHEe TpeHne, NOBEPXHOCTHOE HATSIReHHUe),
ra3oB (moriomenme RHYPAKDACHHIX Jydel, MaMepeHde:

C,
;}’— ), KPHCTAJJOB (Nbe30- H NHPOIJEKTPHYECTBO, DAEK-
v

TPO- ¥ mbe3oonTHieckHme  CBOCTBAa), OH TepBHIl
H3YYAA BABKOCTH CMOJHCTHIX BelleCTB, paX ero pabor
II0CBAIIEH 9IEKTPOONTHYECKUM ABJICHEAM (IBOHHOE npe-
JOMJIEHHE B XHIKHX M KDHCTAJIMYECKHX TeJaX, B
9JEKTPUUECKOM II0Je, HOHH3AUMA KPHCTAJINOB CBETOM).
Kamzas paGora nevatanach TOJbKO TOMA, KOLLA pe-
3y1bTaTEl €6 PeHTreH ¢ymTal COBEpINEHHO 3aKOHYEll-
BeMA. BoJsmoe 4mcao Ipyrex ONHTOB, WM NPOH2BEJeH-
‘HHX, He B0 Ony06JRKOBAHO, TAK KAk B HEX OCTaBaJHCh
enle HeACHOCTH. :

Baecramnii skcnepuMeHTaIbHEA TalAHT, ACHAA B
IpoCTaA NOCTAHOBKA ONHTOB, BCECTOPOHHEH B TOHKHI
aHAJE3 BO3MOKHHX OWHACOK, HAWBHCIIAH TOYHOCTH K
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JOCTOBEPHOCT' TIOMYYOHHKX DPE3YABTATOB — BOT Ye PThL>
-ofuue BeeM ero 50 paGoTam, cIelaBlHe HX KIACCH-
YECKHMH. 3HaumTeAbHAT YacTh ero paGor uMeeT H3-
MepuTelbHEl xapakrep. PeHTreH Becerza  gOCTHTaJX
-Goapmeli TOYHOCTH, YEM JPYrHE, W MHOrHE ero H3Me-

. .- . . D
‘PeHds oCTaluCh PEKOPAHBIMU H Yeped 40 Jer (-ﬁ—, (i
. N [

MaemoeTs u Jp.). Ozuako oTo#l TOYHOCTE OH XOGHBAJICH
He YCJOXKHEHHEM anlnapaTa X MHOTOYHCICHHHMH II0-
upaBKamu (I0Z00H0, HampuMep, Penbo), a npuMmenenneM
HOBOT'0 -1eJ€C000Pa3H0 NPEAYMAHHOTO METONa, KOTOpHIi
B KODHE yCTpamsl BamHefmue OmmOKE ¥ I03BOAAX
T0ayYaTh TOYHB® PE3YABTATEL IPU IOMOIH . IPOCTHX,
4aCTO CaMOJEIbHBIX, IPHGOPOB, OTBEYABNIAX 6I0 BKY-
ey, KAK OH CaM BHPA3MACA B OXHOH M3 CBOHX 3aMETOE.
Tak, Halpumep, B TeYeHHE JOATHX JeT el CIODP Mex-
Iy rByMs kpynuefimmMu $usuxayu Tungazem u Marny-
COM O TOM, HOTJOWIANT J¥ BOZAHBIE MApPH HAPpPaKpac-
gele ayun. Oneite TuHXanda maBalm MoJOKATENLHbLH
orBeT, Maruye BCerza HAaXOAHI B HHUX OIHOKH M OT-
punax noraowenne. [LI0THOCTH TAPOB HEBEJINKA; HYKHO
6BLIO OYEHh TOYHO 3HATH KOAMYECTBO ayuefi, BXO1A-
WAX B 1@D X BHIXOJHWHAX H3 HEro, YTOGH HM3MEPUTH
HeGOJBMY0 pPA3HOCTh, MOIJOMIEHHY HapoM. Babupa-
auch gaxe ua Mon6aar, 4To6Bl YCTaHOBHTH IOTIO-
menne B Bo3xyxe Mexay sepmmuoii MorGaama m ero
mofomsofi. Pentren, mocrasus cee TOT BOmPOE, MO-
CTYNIUA IPOI®: OH U3MEPHA TO MOBHIIECHHE NABICHHA,
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KOTOPO® JIONKHO IIPOH30HTH B 3AMKHYTOM COCyALe ¢ BO-
JIAHEIM TAPOM MW JPYTHM I'a30M BCICICTBHE HArPeBAHUS
TOTVIOMEHHKIME Jy4yaMu. bes cI0mHbX npuéopoB n rpaH-
JMMO3HKIX BaTeit eMy YJIAJ0Ch HE TOJILKO YCTaHOBHTH
aKT MOrJIOMEHdA, HO W H3MEPHTH €r0 KOIMYBCTBEHHO.

Tax sxe XapakTepHa #.ero padoTa O PEHTFEHOBOM
ToKe. JUMSIEKTPHK BpAIAETCA MEXIY. 3aPAKEHIBIME
TJIaCTHHAME KOHIEHCATOpa M CO3JaeT MarHATHOE moJe.
Morxzo GOl ABUTHCA COMHEHHe. HE TeyeT JH TOK HO
CaMHM - MeTaJIHYEeCKHEM IJACTHHKAM KOHLEHCATOpa u
HE 9TOT Ju TOK BHI3HIBAET MarsuTHE sdderr. Peniren
YHHITOXAET 9TO COMHEHHe IPOCTHM ombiToM. [laacron-
KU M3TOTOBAAOTCA U3 METAJIMYECKAX CEKTOPOB, OTJe-
JIeHHHX 3GOHHTOBEIMI NPOKIALKAMH; TOKA B IJACTHR-
Kax OBITH HE MOXeT, a aqnbem PeHTrena ‘ocTaeTcA
HEH3MEeHHEIM. Do :

JImGoumno, {10ikaxyi,. OTMETHTH, YTO W BHAMEHHTHIH
Meroxr KyHITA CKpeUIEHHHX CIEKTPOB, KOTOPHIi 0o0HA-
PYERI " AHOMAJBHYIO. JHCIIEDPCHIO,:- BEHI3BAH KDHTHKOR
Penrrena. Iocaegnnii, Kak IaJbTOHUCT, IIOXO0 OTIHYAX
KpacHHe IBeTAa’ OT CHHUX H TNOQ3TOMY HHCKOJIBKO He
y6exnrcd M3MEHEHMEM *IOPAIKA UBETOB B cmekrpe. On
norpeGoan or Kymnra Gonee o0bEKTHBHOIO -1 0KA3a-
T@IBCTRA, HE 3aBUCALIEr0 OT-3PEHAH TOTO MU IPYroro
{pusmka, 1 B pesyabraTe MOEPOGHOr0 aHAIE3A BO3MOK-
Hocreit Kyuar mpuryyax cBoif MeTof. -

Bammefiunnu u3 paGor Peurrend sBASIOTCH, HECOM-
#euHo, Tpu ero cratem «( HOBOM poxe aydyeli», name-
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yaraHiHe B 1895—1897 rogax. OHn co3zaau eMy Mu-
poByI0 caaBy, aocTaBuaE HoGeaeBckyio mnpeMHi0 H
0Ka3aJH €aM0€ peMHTeIbHOe BIMAHAE HA BCe HOCHE-
Iyiomee passaTRe ¢u3ukE. OTKpHTHE pPEHTIEHOBHX
xyyeil PeHTreHOM uacTO HPHBOXAT KAk NpHMEp MAS
poau cxyvaiinocrn B Hayke. [IpaBja, m3yuemme KaToj-
HHX Jy4edl B pa3peXEHHHX Ia3ax NOATOTOBHIO H0YBY
Iia PerTrena, HO, HeCOMHEHHO, TPe6OBAIACH HELIOEHUH-
Had HA0MoJaTelbHOCTh, YTOOH, €]BA IPUHABIIACH 33
M3yueHnne KATOXHHX Jyuel, cpa3y 3aMeTHTh CO3TaBaeMble
HMH HOBLIE, PEHTTeHOBH, Ay4H. TpyOkH ¢ KaTOIHHIMA
JyYaME CymecTsoBaad yixe 40 J1eT, HO HUKTO H3 pa-
60TaBMAX C HAMH (B TOM UHCIE H Jena.pjx7 cyuTalomai,
YTO ON HMEI B CBOHX ONHTaX 3TH JyYd) He 3ame-
1TAd LCUYCKaEeMEIX MMM peHTreHosnx iayueif. Bo Bca-
KOM clydyae He cayuafina, a TecHeiilumM 0o6pasoM
cBA3ana co Beceil HayyHod JmuHoCThIO Pentrema Ta
¢gopma, B KOTOPYI0 BHIIEIOCH €ro nccieposanue. B Tpex
HeGOJBIINX CTAThAX, ONYOAHKOBAHHHX HA IPOTSAIKEHHE
OLHOTO I0OJQ, XAHO HACTOABPKO HCUEPNHBAIIIEE OMHCA-
HHe CBOMCTB OTEX ayueil, 4TO COTHM ‘pabor, mocIen0-
BABWIMX 3aTeM HA NpoTdxeHnn 12 jet, He MOTIA HH
npu6aBaTh, HA B3MEHHTH HHYErO CywecTBerHOro. U Bce
5TO HCCAejoBaHHe GHJIO NPOBEIEHO B COBEPIIEHHO
HOBOH 001acTH CaMEIME DJIEMEHTADHEIMH CDEICTBAM H:
SJUHCTBEHHHH «npEOOpP®», KOTODHM I0JIR30BAaJACA 31€Ch
Pentren, 9T0 3J€KTPOCKON ¢ AHCTOUKOM. Jaa m3yyenns
KaXEJOr0 CBOHCTBA nyyeil mM OHIA ONpUAYMAUH HOBHE
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4pesBHYaHiHO OCTPOYMHHE METOAH, He pa3 3areM
WCH0Jb30BAHHHE B CAMBIX DasHOOGDA3HbIX CJAyYasAX.

BenoMEEM HEKOTOPHe M3 Takmx mpHeMoB PenTreHa:

1. OrpAREHRBE Pentren 3amerns, 4ro Jyysm He
OTPAKAIOTCA 33METHO AAKE OT XOPOIIO MOAMPOBAHHHX
moBepxHocTell. OcTaBaaach, 0IHAKO, BO3MOXKHOCTB, UTO
pPas3HHIA TI0 CPABHEHHI0 CO CBETOM TOJBKO KOJHYe-
CTBEHHAA: KOI(PHNHEHT OTDPAKEHHA PEHIIEHOBHX JY-
veit ouenp Max. Io, BMecTo Toro uroOm yayymenumeM
¥U3MEPHTEJBHHX INPHOOPOB H3MEDHTb 3Ty MAJYI0 BEJH-
4uHy, PenTren ycranaBiuBaeT, YTO HCTOXYEHHOE B
{0POIIOK H IeJbHOE BEeMECTBO OJHHAKOBO HPO3PAYHHI
JIA PEHTreHOBHX Jydyedl; OTCIOAA CaeAyer, 4TO MHOTro-
YHCAEHHNE NOBEPXHOCTH OTJEAbHHX 3epeH HCTOJYeH-
€Oro Tela OTPAEANT H PAaCCeHBaloT ayued He Goaslre,
q9eM pnyrp&naocm nejoro Tera. Penrren JaeT coBep-
IIEHHO 10YHOE ONHCAHE® DACCOAHAS H HOTIOMEHHA
Jyueil, cpaBHHBadA Tea0 C IoJHOH TabayHoro JxHMa
KOMHATOH, CKBO3b KOTOPYI0 IPOXOAMT AyY cBera. Kam-
Jbli aTOM BHYTDH Tela M HA €ro [OBEPXHOCTH PAaC-
CeHBACT OJMHAKOBO U TeM CHIbHee, 4eM Goibme ero
ATOMHBLE Bec. Pentren craBuT BONIPOC, BREHTHYHH JH
paccesdHHNe Iy ¢ NEPBHIHLIMA, U COBEPLIEHHO Ipa-
BHILHO NpefmoJaraer, 4YTo HAapgXy C OTKIOHEHHRIMH
IePBAYRKME JyYaMA MOABISIOTCA €me XPYrHe, BCeria
60.1ee MATEHE, JYUH, CO3FAHAEIE ATOMAMH PACCOUBAIOIENO
‘Teaa. CaMasd XapaKTepPHCTHEA ¥KeCTKOCTH Jyyell mo mx
fIOrJOIIAGMOCTH, YAEPEABMAACA ¥ MOCIE OTKPHTHA
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Jays napsayy ¢ KoImuecTBEHHOI CHEKTPOCKomHed, npu-
Hal1exuT Pentreny. :

2. Honm3anud, Peurren 3ameuaer p&spémeﬂﬂe
HaoJEKTPU30BAHHOIO TeJa MO BAHAHEEM Jyuell u-ceii-
yac xe yCTaHABANBAET, YTO IMABHYI0 POJpH HTPAET HOBU~
3al@g  BO3XyXa. .yum, DpOXOfAlIEe MHEMO HA3IEK:
TPH30BAHHOIO Tela, Pa3pAXAOT €ro Tax ke, KAk B
Jy4d, OpaMO Ha Hero mnajfawomue. OZHAKO B 5TOT -
(eKT MOKHO NPHNMCATH BTOPHYHHM Jy4YaM, BH3BAHHHM
B BO3XyXe H IIONAJAOIIM HA Tero. Penrren noxasu-
BaeT, 4TO eCcaHm 3aCOCaTh uepe3 LINHHYI0 -FPYyOKY ocBe-
IeHHH{ JyyaMm BO3LYX, TO OH COXpaHAeT cHOCOOHOCTS.
paspaxaTh 3apamenHoe texo. [lomecTuB Ha myTH HoHm-
3MPOBAHHOTO BO3ZyXa B Tpyle BAaTHYH OPOOKY, MOK-
HO JHMHATH BO3JYX ero CHOCOGHOCTH CHUMATb 3apAIE
¢ -Tea. UroGH yXOCTOBEDHTHCA, UYTO INPHYHRHA ITOTO
ABJEHHA JEEHT B CONPHKDCHOBOHHHM HMOHM3HDPOBAHHOTC
BO3LyXa ¢ IOBEPXHOCTAMH NOD R BaTe, a He B 3aMef-
JeHUA JBEKymEroca B TpyGe Bo3xyxa, Peurren mowme-
maer Ty Xe npolKy B Takoe MecTo TPYOH, Yepe3 KOTO-
poe IPOXONAT BO3AYX eule X0 HoHM3AUMA (IO JIpYryic
CTOPOHY OCBEUICHHOTO JIYyYaMH yyacTka TPyOu). Ipu--
#eHme BO31YXa B TPYOKEe 3aMeLIAeTCHA OXMHAKOBO, KYAd.
05l HE TOMECTHTh DIPOOKY, MeXKIY TeM KAk paspamaio-
Wwas CHeeo0HOCTL COXPAHAETCH, ‘eCIM MOHH He conpn-
Kacalnch ¢ BaToi.

3. IlepBrie #e OmbITHL ¢ JydYamn opuBoiAT Penrrema.
¥ OPABRABHOH KOHCTPYKHME TPYOKH: HAKJIOHHHH IaaTH-
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HOBH{l- AHTMKATOX, BOTHYTHIl | ATIOMUHHACBHI. KaTOX.
Crenamnble UM TOTXA e CHUMEHM ABIANTCS 00pasiom
9KMePUMEHTAJIbHOI0 HCKYCCTBA; TaK OH IOJYYWI, Ha-
IpEMep, H3o0paxenne HAZOHCH, BHIDPABUPOBAHHOH Ha
CTBOJE OXOTHHYLEI0 DPY#bdA: NpeAedbHOE IOCTHREHHe
B 114 COBPEMEeHHOH DPEHTreHOBCKO TeXHHUEH.

4. 0 HEOGHKHOBEHHOM JKCIEPHMEHTAJIBHOM UYYIbe
Pentrena CBHAETEJNBCTBYIOT HACTOHYMBHIE €ro IMOMEITEM
o6rapyxuTs dd¢exr, gepes 17 aer otkpurHiE Jays.
YCTaHOBEB, 9TO JYYH PACCEHBANTCH KaMIBIM aTOMOM,
Penrren 3akIiovyaer, YTO OPM IPABUIBLHOM pacHoJoxe-
HUE ATOMOB, HMEIOI[eM MECTO B KPHCTANNE, PACCEAHHE
H NOrIOImeHAe AONKHbL 3aBHCeTh OT HanpasleHnd. OH
HIIET JTO ABIGHAE B O0OCTAHOBKE, BECHMA HANOMHHA
wueit onwitel “Jays m ®Ppuxpnxa, Ho ToasKO ¢ $oTo-
rpa¢uyeckoil mIacTHEKOH, NpHAATON K Kpuerarxy. Ho-
Jlee TOHEHX cooOpamennmd o paEdpakmuu HIM HHTEp-
¢epeHnud y Hero GHThH He MOrJI0, Tak KaK BOJHOBAS
opupoja - ayueii me Onira uasecrHa. IHo u ocHoBHHE
cooGpamennsd Penrrena HACTOJIbKO YOeJHTEJBHBI, YTO-
B Kaxjoii u3 Tpex paGoT oH IIOBTOpAET CBOKO yBepeH-
HOCTH B cymecTrBoBanud S¢¢dexTta, HECMOTPA HA TO,
YTO . BCG €ro IONHTKH Jaid OTPHIATEJBHBIHA Pe3yib-
taT. Ecom OH jame W caydail, ¢cToIb 61aronpusiTCTBO-
BaBmuit GMy B OTKPHTHM .Jyueil, 3acraBmi Penrrena
noCTaBATh (oTOrpaduueckyo NIACTHHKY HA IPABHILHOE
MeCTO, TO BCE e, IDH- MaJoii MOUIHOCTHE TOTJAUIHHX
TpyGOK, OH.BPAX ¥  MOP GOH OOHADYKHTH HCKOMEik
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apdexr. Bexp u mepBeic omHTH PpuIpuxa, 3HABLIErO:
4ero OH HIIET, 1aJd OTPHUATEILHHHE Pe3yJbTaT, H TOABKO
Hayrax moctasicHHad KamommeroM Ha nyrE ayve#t ¢o-
Tobpa.(imqqcma IJACTHHRA OpUBEJa K OTKpHTHO Jlays.
B 1895 u 1896 rozax He GHJIO ele HOYBH XIA HOBOIO
OTKpHITEA, HO Peartren 3ua;, rie ero uckars. Ile
onpasiarach ranoresa Penrtrena o gusnueckoft mpupone
€ro aydYeid, Kak 0 OPONOABHEIX KoOJeOaHmAX ddmpa
HO, IDHEAMAA BO BHEMAHME NDOHCXOEAeHHe Jydel -npu
NpPOLOJABHOM TONYKE KATOXHOrO I[OTOKA M PE3Koe O0T-
Jnyde OT CBETOBHX, HeIb3d HE CUYATATH THIOTE3y
PentreHa BecbMa eCTeCTBEHHON IJd TOrQ BDEMEHH.
Hapary ¢ aramMu  o6pasuaMm KadecTBeHHOTO HC-
ciejoBannsd, Pemrren ymea BHOOAHATE m ToYHelmde
u3MepeHygds TaM, rie 3TO TpeGoBAJOCH WQCTAHOBKOH
sagaye. Tak, naopuMep, OH BHJEN, 4TO HEJb3d CO-
31aTh TEODPHI0 KHJKOr0 COCTOAHUSA, He HMed MOJHOH
EOJIAYECTBEHHOR XapaKTePUCTHKH CBOHCTB pA3IHYHHX
#uggocrelt m pacrsopos. II ary- paGory OH BhImOXHEIX
¢ yIHBHTEILHHIM MACTEPCTBOM M HOCJ6JOBATENHbHOCTHIO,
3aTpaTdB Ha Hee Aecars ieT (¢ 1883 mo 1892 rox)-
N3wepenna no€ToAHHBIX BOABL H BOAHKX PacTBOPOB
upuBeau ero B 1892 roly K IpPejCTaBICHHI0, YTO BOJA
9TO PABHOBECHAA, CHCTEMA MOJEEYN PpAa3JIHIHOr0 CO-
craa. Tako#l e  KOIMYECTBEHHBIE XapAKTED NOAYYHA
BONPOC 0 €BA3W NHPOPIEKTPHYECTBA € HBE30IIEETpPH-
vecrsoM. Paforn 1913—1914 roxos jaam moaasid ma-
TepHa’, CBOIAmMEN THPOIAEKIPEIBCTBO @3 OCTATKA K
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IIbE303J1eKTPUYEeCTBY. Ciona Je 0THOCATCH KJIaCCHYSCKHO

C.
ONHTHE OIPeJeIeHus C—P- C IOMOIIPI0 YIAYHO IIOCTABJACH-
. ; 3

HOTO HA aHEepoHje 3epPKAIbLA, H3MEDEHHE TemIoBOro
pacHmupeHns a1Ma3a MpH HABKUX TeMIepaTypax, NpaBej-
mee K teopun Jebad.

Ilo BeceM cBomM B3rIANAM M JNEATEIBHOCTH PenTren
ORI THONYHBIM HPELCTABHTENEM KIACCHYECKOH (uankm
BTOpo#l moaosmun mpomuoro croxeruda. K rtoft e
mrone npuHaziexass Kymxr, BapGypr, Koaspaym,
Py6enc, DBpaym, Ilamen, moutn Bce yxe ymexmme OT
Hac. Penrren Goabme ueM KTo-HHOYIb H3 COBDEMeEH-
HEKOB CII0COGCTBOBAJ CO3LAHMI0 HOBOH (u3MKM Hamero
CTONETHA — (PH3UEM HIEMEHTAPHBIX IPOIECCOB W 3JIEK-
TpoHHBIX sABleHmA. TeM He MeHee caM OH OcTaBaicd
BepeH IIPeXKHHM 3aBETAM H CTOPOHHJACA TOTO HOTOKA
He BCeria JOCTaTOYHO OGOCHOBAHHHX <«OTKDHTHi» H
ranoTe3, KOTOPHH IOCAeZOBak 33 €ro OTKDHITHEM.
Merozom ero paboTH 6blI IOCIELOBATENLHEE (opma-
au3M, OTphuaBmmfi M3ydeHme MexaHusMa gBienuit. Bor
npgMep ero OTHOmeHAs K paboTaM ¢ OTKDHTHME HM
aysamn. Temoit moeir paGoTH ObLIO H3ydYeHme yupy-
roro moclefeficTBEA B KBapue LpH OOMOLIM IHE303JeK-
Tpayeckoro meroja. Oxuaxo mo pALy cooOpaxenmi
A TIphmeN K 3aKJ0YeHH0, YTO MOcJae TeACTBHS B KBaple
BOBCEe HE CYIIECTBYeT, a HaOI0ZaGMHE JBIEHHA BH-
3BAHH NHE303JeKTPHYECKUMM 3apAJaMH B Macce KpH-
cTana. UTo0B YAAIATE HX, 4 XOTeJ YBEAHYATH BIEKTPO-
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IPOBOAHOCTh .AyYaMd DAIWs W DEHTIEHOBHIMH JIydYaMmu.
Jro jgeficrBuTensno yipagoce. Ilocae sToro s ucerexo-
Bal M Jpyrue KpHCTANXIH ¥ JUDJIEKTDPHKH, HAKONMB
HHTEPeCHEH H YacTO HeOXHIAHHBIE MaTepmald, KOTO-
puit 4 nmocmemma coo6muts Pentreny, HaxoxHBIIEMYCH
rorga B Santa Margareta. B orBer & moayumn ot mero
OTKDHTKY Caexywomero coxepxkanna: «f xzy or Bac
COJIPTHOH HayuHOH pAGOTH, a He CeHCAUHOHHHX OT-
kphrnii. BepHurech K yupyromy nocxepeificremio». Bos-
BpatuBich B Mionsen, Pentren o6bsAcCHEI cBOH COBET
AHTHNATHEH K MHOTOYMCICGHHHM TOCHEMHNBIM OINBITAM
¢ peHTreHOBHME JyYamH n paimeM. Ko BcaxoMmy, Kro
3aHEMAeTCHd ITHMH ONHTAMH, OTHOCATCA ¢ HeXOBepHEN;
ne crejyeT HAYMHATH CBOIX HAYUHYI0 XeATEJbHOCTH
¢ oTux BoupocoB. TONBKO myTeM O0CTPOro KOHPAMKTA
8 TOJAYUNT paspelleEHe NpOLONKATH CBOH OIBITH.
Toapko Korga & OOHADYXKHIA, YTO DJIEKTPOIPOBOTHOCTD
pCHTI'€HH3MpOBaHHOfl KaMeHHOH coaM pesko Mengercs
IOpE OCBEWEHNN OOBIYHHIM CBETOM, PeHTtreH, yBuiaB
3I€eCh HOBYI0 CBA3b MEJKIY CBOTOM H JJIEKTPHUYECTBOM,
3auATepecoBarcA paboroii m mpumHAx B medl yuacrnme.
C Tex mop po camoii -cMepru Pentresa Mo paGoTaiu
COBMECTHO HAX 3TOH mpobaewmoii.

Jlpyrofi apknii npmMep — oTHoweHHe Pentrena K
sxexrpony. Jlo 1906—1907 roxa C€I0BO 5JeKTpOH HE
HOLKHO GHIO IPOH3HOCHTECH B PUIAYIECKOM HHCTH-
tyre MionxeHCkOro ymmBepcurera. PenTren cudtald ero
nefoKa3aHuol# rumoresofi, npumenseMoll yacro Ges xo-
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CTATOUHHIX OCHOBaHui m Ge3 HywxAsl. B Teuenue 1Byx
JeT # @:KEeJHOBHO B Pa3roBopax ¢ PeHTreHoM moap3o-
BaJCsAd STHM NOHATHEM, YTOOH NOKAsaTh €ro lpoasie-
HAe B CAMBIX Da3HO00pa3HbX apieHuAx. U TOIBKO
4epe3 2 roja 3JEKTPOH MOJYYMI NPaBa I'PAKIAHCTBA
B Mionxeie.

Pentren npuiaBal 3HaueHue IAWD (PAKTAM, & He HX
o6pacHennn. Hame mcclefoBande KDHCTALIOB 33 7
aer, ¢ 1904 1o 1911 rox, npuBexo K BHACHEHHIO DJEK-
Tponposoxnocta. IIpefiaras Mue H3IOKUTH HALIA De-
3YABTATH JAH TNeyaTH, Pentren HacTausaJ, 4YTOGH
A CHCTeMATHYECKN H3IOKHA Haly HAGAOJAEeHMA, HEe CO-
3MaBaA y UHTATENA UPEIB3ATHX MHeHUHA cBomME 00B-
AcHenuaMu. Mue, nao60poT, Ka3aJoch HEOGXOFMMEIM
H3JaraTh (PAKIE B CBETE TOH KAPTHHH ABIEHHA, KOTO-
pad 3 HAX BhITeKaeT. YToOH yOejuTh B TpeHAMYylie-
CTBE TAKOL0 M3JOKEHHH, # DACHOJOXRAI Bech FPOMAJ-
Huil Marepwal B 7 riaBax G6e3 BCAKHX HOACHEHMIt
A 3aTe€M HA JBYX JHCTOUKAX M3IOERH] «DA3Tafyry CeMu
3arafok». B rteuemme Tpex xmeit Pemtrem mposepsd,
JeHcTBATENBHO JM KakIn# ONNT O06BACHAETCA MOei
pasraikoii, H HakOHOL COrJACHICA BEIOUHTH pa3rajky
B TexkeT. OJHAKO CTaThs B TAKOM BHIE HACTOJIBKO
NPOTHBOPEYHIa ero NPHHUMNAM, YTO OH €e TaK M He
crax B medats. Toxasko B 1913 roxy om -omy6aukoBax
BBOJIGHHE, 3AKI0YaION[ee METOIMKY H3MepeHnd W IpH-
Gopsl, 1 B 1921 rogy — ONBITH ¢ KaMeHHOH coanio: 200
CTPaHHEI OXHEX ONHTHHX ¢artoB. B 1922 roxy Pent-
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reH HPeJIOKILI MHE CAMOMY AATH I3JA0KEHIE, BOIPOCa.
Jra CTaThd, KOPPEKTYPY KOTOPOH o eme caMbM
TIATeAbHEM 006pa3oM NpoBepHI, INOABHIACH BCKOpE
nocre ero cmepruz B 1923 roxy. Bee ocraabubie cBon
He3aKOHYEeHHHE pAaGOTH (BMECTe ¢ HHMH OKa3aldch
Tak#ke H pe3yAbTaThl Moux oneToB B Jlenmarpaze)
OH 3aBCIIAJ CEKEYh MOCIe er0 CMepTH, 4TO H ObLIO BHI-
IOJIHEHO.

Pentrer BHCOKO neHm1 Jyvymmx mnpejcraBarenefl
«a0Boit msmkm»: k. k. Tomcona, Pésepdopara, Mni-
JuK3Ha, 3oMMepdensria, dfinmreitna u DBopa (mocaen-
Hero OH Jaxke Ipextoxna EKampaiatoM Ha HoGeaes-
CKyI0 LpPEMHI0), HO CAM JepHKalcd OT Hee B CTOPOHE.
1 ueM Goxbumie MOABIANOCH B HeMenkoil Hayuwoil Jaute-
paType GKOpOCHEIHX elpPEIBAPHTENBHEIX CO00menniis,
TeM OCHOBaTeIbHee M JIOKyMEHTalbHee CTAHOBUIHCH
ero paboTe, —MOCAGIHAA CO CBOHM OMHTHHM MATePHA-
JOM 3aHANA TEeNylo KHIEEY «AnHaxoBs B 200 crpanum,
Braroxapa nocaexoBare1sHo NpoBefeHHOMY GOPMAIHIMY
H3J0KeHNd OHA TPYZHO YHTAEMa.

TaxEM ke nOCIeIOBATEJbHHM, BEPHHIM pa3 Ha-
BCerja BHIPaGOTAHHWM NpHHIMOaM, ocraBalci Penrren
u B vacTHoft musHH. OH He OBLI JHILIOMATOM, He yMel
npucnocadamateca kK obcraHoBEe. B ¢axyabrere m
AgagzeMum ofm Bex CBOK JHHHMIO, He CYHTAACH HU C Ka-
kamn BamanuaMn. Korza mnocre orkasa Jopenma on
cyel HYKHEIM NpeJIoxATh Kadeipy TeopeTHueCKol
¢usmen B MionxeHckoM yHBepcuTeTe 3oMMepdelnsry,
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JeficTBATe bHO NOJHABLIEMY ee Ha GO0JbIIYI0 BHICOTY,
Pentren He moGosJCA BCTYNHTh B caMuil 0XecToueH-
Helfi cnop ¢ BamatedpHo# rpynmoit maremarska Jwun-
Zemana. Emy mpmmaocs npogerars Goapuryo padory
yro6sl ONpOBEprHyTh BO3paxkenud JumHiemana npoTus
oxHo#f W3 OCHOBHBIX 'paGoT» 3omMMepdenbra, YTOGH XO-
OmThcs ero m3Gpamus. PeHTreH He JONYCKaJ HUKAKHX
yEIOHERUH OT TOr0 MeTOXa paGoTs, KOTODHE OH CYH-
Tal eIMHCTBEHHO HAYYHLIM, HE JJI KOIO M3 CBOHMX ac-
CHCTEHTOB W YYEHHKOB, H 31ech OHBAJ YACTO CJAIIKOM
npamoxanefinsiv. Ho Tax e IocaegoBaTeseH OH ObLI
u ¢ BaacTh umymmmu: Buasreasm II npm moceuennn
I'epuanckoro mysea B MiouxeHe, BecaymaB obbaciHe-
ung Penrrena x (uauveckomy oTAeny, NOMEITANCH TAK
#e oO0pAcHHTh Penrreny apruainepmiiCkmii, HO HE MOr
HHYEro CKa3aTh KPOME OOLIEH3BECTHHIX TPHBHAJIbALIX
¢pa3. Penrren npamo Tak eMy M CcKa3al, HOCIE dero
BuusressM, OTBepHYBMECH, HEMEJIEHHO yuied, 0SKOp-
Orennnit B cBoeff ropJocTE BOEHHOIO CHENHAJHCTA.

B 1917 roxy BeaexcrBue Gaokaibl B I'epMmandn ma-
pMaI TONOX, W BGE HaceJeHHe I[0Ay4Yal0 pacHpelesas-
mmecd 00 KapTouKkaM CKYZHble NPOXYKTHI HHTAHHA.
Penrres mmea B I'oxnangma MHOro Apyaeil, mocHIaBmMX
eMy npOXOBOJLCTBENABle MOCHIKH ¢ MaCIOM M Caxa-
poM. OxHako, cuutas, 4YTO UpU roJOfe HHKTO HE KO-
JKeH I0Jp30BATHCA NPUBUIETHAME, OH BCE CBOM IOCHLIKH
CAaBaJ ToCyXaperBy IaA OGWEro paclipejeteHud. 3a
rox ou morepsax 1!/, nyza B Bece, #m TOJAbKO KOI'NA
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Bpaud 3afBHIH, YTO OIIe MECAN TaKOl Mu3HHM NpuBe=
JeT ero K CMepTH, OH COrJacHICA IPHEHATH NOBHIMIEH-
HK# GoapHEUHHH HAeK.

Jl1a Bejenns BOHHH rocyrapcTBy Heo6xoamma GbLia
BaJTa. Bee 3nauurensHEle Kammtaasl Penrrena mome-
mensl GELIE B rOMIAHICKEY 6yMaraX; H BCe OH OTAAN
6e3 ocraTka 0 nepeoMy TpeGosammio. OH m 37ech He
3HAJ KOMODOMHCCOB W H3 COTeH THICAY He VCTABHJ
ce6e HE ryabjeHa. - [locaexnme roxB cBOefl m3HH
OH IpuHYXEIEH ORI OTKA3HBATH ce0e BO MHOIOM.
Toabk0 pa3 B Hejell0 OH NO3BOAAX ee6e MACHOe
6mox0. UToOH HCHOAHATL CBOE KeJaHme: Iepef cMep-
THI0 CHOBa noceruts Mecra B IllBefinapmm, rxe on
EUT ¢ HE3AZOAr0 Iepey TeM CKOHYaBlIelca menoi,
OH JomxeH GHJI MOYTH Ha HeJHH TOX OTKasaTheA OT
Kode ® T. 1.

Pentren 6nax Goxnumofl H meJbHLI 4eI0BOK B HayKe
n B Eu3HA. Bed ero amynoCTH, €r0 1€ATEIBHOCTH W Ha-
yYHad MEeTOZ0JIOrHA mpuHagaemar mpomiaoMy. Ho Toxs-
kK0 Ha ¢ymaramenre, oco3gaHEoM ¢u3nkamm XIX Beka
H B YaCTHOCTH PeHTreHOM, MOIMa [OABHTHCA COBpe-
MeHHas ¢usuka. PeHTreHOB TOK ORI TOMNYKOM K DJEK-
TPOHHOH TeOpWH; PEHTTeHOBH Jy4M — K DJEKTDOHHKE
u aroMuctuke. Ha mpounoM ¢yHIaMeHTe BEIPOCAO HO-
Boe 37anne. Ecim ApKas OKpacka HHHX JeTaJeii aToro
3MaHES YaCTO W NPOTHBOPEYMIa ero BKycy, TO Bce
®e QyHEAMEHT, MaTepHAX H MeTONbl AJIfA NOCTPOHKEH
zax Ham Pentrem. '
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IlevaraeMne 31echk B mepeBoge* Tpu craTbm Penrre-
114 NOSABHIHCH HA NPOTAKEHNH KOPOTKOTO NEPHOAA Bpe-
Menn 1895—1897 roxos 8 «M3Becraax- BiopuGyprexoro
¢u3EKO-MEXHIEHCKOTO O06ImIeCTBA®, B KOTODOM OHH H
Onan BuepBee noaoxeHH. Ilepsoe coobmenne GulIO
crenano 28 1exaGpa 1895 roxa. ‘

Bnevaraenue, BH3BanHO® OTKpHTHEM PeHTreHa, 6HI0
ype3BHyalino Beauko. B Teuenme oxmoro 1896 roxa
OpLI0 Hamedaramo o neM Goaee 1000 crateit. Ilossu-
JUCHh COTHE HAYYHHX paloT, NOCBAMEHHBIX JTHM JydaM,
M DAX DONHTOK OTKPHTH eme KaKHe-HHOYXb HOBHE
xyun. ITocae Goxsmero mam MeHsIEro NepHOJA OKa-
3HBAJIOCh, OXHAKO, YTO JyYA STH OHLIM IIOTOM HEJO-
pasymenna mii omu60ok HaGaoxenua (ayum I'perua,
Baongno, F-xyun m . m.). PaGoTer 10 peHTrenoBHM
JAyyaM B Teyenme 12 JOT TaKike He MONIM NDPHOABATH
HHYero CYIIECTBEHROTO K Pe3YJbTaTaM, YCTAHOBJCHHHIM
PentrenoM B ero mepemx paforax. He rtoipko camoe
OTKDHEITH® HOBHIX Jydeil, HO B WX HCC.IEIOBAHH®, KIaC-
CHYECK0® N0 cBoefl npocrore, OGBOKTHBHOCTE H HOJ-
HOT®, NPOW3BOJEHHO® C CAMOJEJIBHHMN NpHOGOpaMu IO
COBEpIIEHHO HOBHM METOJNAM, JOrmnM B OCHOBY HO3J-
nefimefi ¢usnkE, — npexcraBager cofoii BHEAKIYIOCH
3acJ1yEy. Bronne mo npaBy PenTremy uepsomy Obiia
npueyxnena Hobenesckass upemus mo ¢usmke. Temeps,
nocae 30-16THET0 H3yYeRHA PEHTIEHOBLX Jyuei, OT-

* IIprMEYAHHA K CTATHAM POHTreHa UOMELIEHH B KOHIe KBHIH.
B Texcre craTell OHE OTMEYgHE uAGpamm,
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KpHBIIEIO HAM, HAKOHeN, MX NPHUPOXY U O00BACHAB-
IEero WX CBOHCTBA, MH MOKEM eme Jyume YeM CO-
BpeMeHHAKN PeHTrena oumeHNTh HEOOHYAMHYI TOYHOCTH
ero Ha0mofeHnii 1 yMeHme HAaXOINTh B Xaoce (HaKToB
XapakTepHbe YepTHl HOBOTO sSBJIEHHS.

B 1898 rogy aTH Tpu cTaTHH, CTABIIEE YHe KIACCHYE-
ckuMH, OHIM Hepemevaransl B «Annalen der Physiks.
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1. Ecrm nponyckars pa3paj 6oapmofi kaTymgru PyM-
xoppa uepes. TpyOky I'mrropda, Kpykca, Jenapia maum
JZpyroit moxo6uEI IpEGOD, TO HAGMONAETCA Clelymee
apnenne. Kycox Gymarm, moxpmrToff mIaTWHOCHHEDOXH-
CTHM OapueM, nmpH NpubIEKeHAN K TPYOKe, 3aKpHTOf
JOCTATOYHO ILIOTHO NPHUIEraloluM K Heli duexJoM H3
TOHKOT0 9EepPHOr0 KapToHA, IPH KakIOM Da3paje BCIOH-
XHEAET ADKEM CBEeTOM: HAymHAeT (A00pecIEpOBaTh.
daoopecnernusa BHIHA NpPH AOCTATOYHOM 3aTeMHEHHH
M He 3ABHCUT OT TOrO, IOEHOCHTH I GyMary cTopoHOH
DOEPHTOH Wi HE MOKPHTOH MIATHHOCHHEPOJUCTHM 6a-
paeM. ®aoopecueHuEd 3aMeTHa eule Ha pacCTOSHHH
ABYX METPOB OT TPYOKW.

Jergo y0exmtscd, YTO NPHUYHHH (IO DECH,EHIHH
HCXONAT MMEHHO OT DaspAAHOil TpyOKW, a He OT Ka-
KOr0- m{6y,115 MeCTa [POBOXKH.

2. Tlo nonony BTOI'0 ABIEHHA IPOlLlEe BCEr0 NpeiIo-
JOXHATH, UTO UEpHH# KapTOH, HENpPO3DAYHHE HH J1ad
BHIHMHX H YIbTpadHOJIETOBHX Jyue# COJHmA, HE AIA
aydefr 5JIeKTPUUECKOH XyIu, TPOHULIBACTCA KAKHM-TO
arenToM, BHISHIBAIONIIM OSHEPTHURYI (A00DECHEHIHIO-
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B ‘takom cayuae nyaimo Ipeskie BCEI0 HCCIAeNo-
BaTh, 0012JAIOT JH BTHM CBOMCTBOM K Ipyrue TeJa.

Jlerko HaiiTm, 4TO BCe Tela NPOHAUAENMHL XJIA 3TOTO
aresTa, HO B.pa3imuHoii cremenm, SI mpmBexy HEcKOJb-
Ko mpuMepoB. Dyvara o6aagaer Goxpmoii IpoHHIae-
MOCTHIO *: 33 IleperieTedHoll KHArO# mpEGIN3ATENBHO
B 1000 crpammy g eme BmoiHe cBOOOXHO pasxmya
cBeueHme (I0OpPECUUPYOIEr0 SKpaHa; Tunorpadexas
Kpacka He IDEeJCTABIgeT 3aMETHOro MNpenATCTBHA.
Tarosa e Gbra Qaoopecuenmud 3a ABoiHOI Koxoxoi
arpaapHeix  Kapr. OjHa Kapra, HOMENIEHHAA MemIY
TpyOkoff H DKpaHOM, HPOM3BOJUT [OYTH HE3aMeTHoe
g raasa feficrBue. — Jimer crammons Takmke LOYTH
He3amereH. W ecsm TONBKO CJHOKHTH BMECTE HECKOJIBKO
JIHCTOB, TO Ha SKpaHe ACHO BUIHA WX TeHb. — ToxacThe
KEYCKH JepeBa eme NpOHMNaeMH. ExosHe jpockm Tox-
WUHOH OT JXBYX JO TpeX CAHTHMETPOB MNOTJIOMAIT
OYeHb MAaN0.— ATIOMANHEBAA [IACTPHEA OKOJIO0 15 MM
TOJNMMHOR CHIBHO 0OCIAGIANA, HO €lle He BHOJHE YHHU-
ToxaJa (aoopecueannio. — Juckn 3 900HATA TOJIIMA-
HOIl B HECKOJIBKO CAHTHMETDOB ei[e MTPONYCKAT Jy-
up **, — CTeKJISHHBE NJACTHHKA OXHHAKOBOH TOJIIUHE

# TepMBHOM «IPOHHNAEMOCTE A 0603HAYAI0 OTHOWEHNC SPKO-
CTH DKpaHa, NOMENEHHOTO0 HOIOCPEACTBOHHO 33 KakuM-HuGYLb Te-
IO0M, K SIDKOCTH er0 B OTCYTCTBHE BTON0 Teda, NMpH HEH3MEHHOCTH
OCTJIBHNX YCIOBHI.

** Txa kpatkocrd g Gyiy yuOTpeGisTh BHPAKEHHE <«IYdn»,
g oTauuda xe or apyrux ayuel — X-ayum 1,
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JeBCIBYIOT pa3aiyHO B 3aBUCHMOCTH OT TO'O, CoJep-
kured B mmx csumen, (Qamurraac) mau Her. Ilepsme
3HAYHTEJbHO MeHee NPOHHIAEMEl, ueM BTOpble’— Fean
AepXATh MeENY paspagHoil TpYOKOil mw BKpAHOM PYKY,
TO BHIHH TeMHHeE TeHH KocTell B cJafHX 04YepTaHdax
‘rens camoft pykm —Boza, Cepoyriepox m pasiuuHHe
Ipyrae KHUAKOCTH ObLIA HMCCJIETOBAHEL B CIIOXIHEX CO-
cyrax. Ounm moraomaior odyens caaGo. Sl me Mor madTm,
9TOGH BOXOpOX Oblr GoJee HpOHHNAEM, YeM BO3LYX. —
3a NIACTHHEAMK U3 MejH, cepeGpa, CBHHUA, 30J0Ta
U IJIATEHHE, ecld TONMMHA HX HeBeJuka, (IoopecueH-
nua eme scuo 3amerna. [[narmga toamumuod B 0,2 MM
eme npormnaeMa. Cepe6po # MeJls NPOHANAEMH B
goJee ToJcThIX caoAx. CBuEen, ToJuuHOR'B 1,6 MM
COBepIIRHO Hempo3padeH. BeaexcTsme 9TOT0 OH YacTo
ymoTpedaanca Bo Bpema onuroB. Kycok xepesa Epaj-
parnoro .ceuenna (2020 Mm), 0xHa CTOPOHA KOTO-
pOro IOKPHTA CBHHIOBHIME (eawiaMi, BejeT ce0d pas-
JMYHO B 3aBMCHMOCTH OT CBoero moio:xeHma. OH moy-
TH Ipo3paueH, Korga X-Iyum HAYT NRPaLIeJbHO
BHIKDALIEHHOH CTOpOHE, W Jaer TIYCTYyI0 TeHb, KOTja
Jy4YHn NPOHH3BIBAIT KPACKY.

Coxy MeTaanoB Kak B TBepAOM Bujie, TaKk H B pac-
TBOP@ MOMKHO [0 HX NPOHANAEMOCTH pacHOJOKATH
B pAf, MOXOOHHE pAXy METalIoB.

3. Hpm;e;u;eﬂmé 9KCIIepIMEHTANbHEIE JAHHbIe, & TakK-
EE W pAX APYrAX NPUBOJAT K 3aKMOUEHMIO, 4TO IIDO-
HHIAEMOCTh DA3NUUHEIX BEIIECTB, LIpefNoJarad CJIOH
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OXHHAKOBON TOJILIHBL, O0YC.IOBIEHa IPENM NIECTBEHHO
nrorgocTho. Huxaxnme nawe c¢BoficTBa He HOPOABAAT
cBoero %eficreas, mo Kpaiineii Mepe B Takoif BBHICOKOH
CTeNeHH, KaK DTO.

Caexyompe ONHTH MOKAa3LIBAKT, OXHAKO, 4TO B MO-
IJIOUIGHAN HUDPAET POJb HE OXHA TOXBKO LAOTHOCTS.
§I necaenoBal mMoUTH OAMHAKOBOH TOJMWHH NIACTHHKH
M3 CTeKIa, aXOMUANSA, H3BECTKOBOTO IMNATa M KBapIA.
IIzoTHOCTE STHX BemecTB IOYTH OAMHAKOBA. HO OHIO
BIIOJH® OYEBHJHO, YTO MNAT NPOHHNAEM 3HAYHTENBHO
crafee OCTAJLHBIX BEIIECTB, HPOHANAEMOCTH KOTOPHX
nouTH oOjnHaKoBa: §I He 3aMeua’r 0coGeHHO CHIbHOM
¢aoopecnernun nmara (cM. HEEe cTp. 31) mo cpas-
HEHOI0 €O’ CTEeKIOM.

4. C yBermuexneM TOMI[HHEl NPOHENAEMOCTE BCEX
Tex yMmempmaercd. YroOn HaiiTm GOOTHOmEHEE MEELY
TOJIIMHOH CI0A H ero NPOHMNAEMOCThbIO, 4 Jeaat ¢o-
Torpaguyeckne cHuMEH (CM. HuEe ¢Tp. 31), mpH Ko-
TODHX YacTh (ororpadmyeckoil nracTMHKH GHIA Iro-
KPHTa CJIOAME CTAHHOXA CO CTYNEHYATO BO3PACTABLINM
yHCJAOM JauCTOB. Eeam B MOeM pACHODAXEHHH OKAKETCH
mpurojust goroMerp, He06X0AMO 6yIeT IpeIIpHHATH
¢oToMeTpuIecKue uSMEDeHHA.

5. U3 niaTmHel, CBMHNA, UUHKA H QJOMAHAS GHIH
NPOBAJBIOBAHK JHCTH NPHGIB3UTENBHO OIMHAKOBOH mpo-
munaeMoctd. Hmxecnexyomas Ta6afua Coxepxar TOJI-
MHUHY JECTOB B MANLINMOTPAX, TOAAHY, HX, OTHECEHHYIO
K TOIIMHe NIATHHOBOTO AMCTKA, H MIOTHOCTD BemecTal.
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U3 oroli TabanuN BUAHO, YTO OJUHAKOBOH BeinymHe
LPOH3BeeHAA H3 TOMUMHH H3 ILIOTHOCTh HH B KO@M
caydyae He COOTBETCTBYET OJWHAKOBAA IPOHHIAEMOCTS.
YBenuuenue INPORMIAEMOCTH 3HAYATENLHO CHIBHES
yMeHpIIEHAA 3TOr0 NPOH3BOLEHHUA.

o Toamnasua
. Ixoruocrs
OTHOCHTEXb~ N
B MM Bas
0,018 1 21,5 )
0,05 3 11,3
0,1 6 7,1
35 200 2,6

6. ®moopecnennas IIATEHOCHHEPOXHCTOTO Gapua He
ecTh ejuHcTBeHHMEl pesyasrar peficreua X-ayueil.
Ciexyer yumoMAHyTh, 4TO (IIOOPECUUPYOT H Jpyrae
BelecTBa, HAIPUMED H3BECTHHE Moj EMeHeM docdopon
COGMHERAS KAJBIAS, 3aTeM YPAHOBOE CTOKIO, OOBIKHO-
BEHHOE CTEKI0, U3BeCTKOBHIR NaT, KAMEeHHaA CONb U T. X.

Bo umorux OTHOWEHAAX 0C0G0r0 BHEMAHHA 3aCXYy-
xuBaeT ToT (akT, 4T0 cyxme ¢ororpadrueckne MIa-
CTHHEH YYBCTBMTENBHH K X-TyyaMm. OTHM CBOHCTBOM
MOXKHO HOJIB30BATHCA [ PErHCTPAIEE MHOTHX ABIEHHE.
IIpz 9TOM 3HAUATEIHEO YMEHBINAETCA BO3MOKHOCTD
omuGku. Kamnoe BamHOe HalawjeHue, cieJaHHOe HO-
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CPeACTBOM IMa3a Il (I00PecHupYIONIero 9Kpana, d KO-
TPOJAUPOBAL, IIe 3T0 OBLI0O YX0OHO, ¢ HMOMOIBI (OTO-
rpauuecKoro CHEMEKA. '

IIpn arom cmocoGHOCTs ayded MpPOXOXUTH, MOYTH HE
oc1a061s4ch, CKBO3b TOHKHE CJIOH JepeBa, GyMar: u cTa-
HUOAA IIDHXOJHTCA BecbMa KcTaTH. MoxHO npoms-
BOJHTh CHHMEM B OCBeMEHHOH KOMHATe, I0Jb3YyACh
IIACTHHKOI, 3aKT0UeHHOH B KacCeTy WIE B GyMamHYI0
ob6oxouxy. C xpyroit cTOpOHH, 6rarojapa TOMY iKe
CBOIiCTBY, HeAb3sd JOAroe BpeMA XepmaTh BOAN3M pas-
pH#zHO# TPYOK4 HenpoOABIEHHH® IIACTMHKH, HAX0XA-
mueca B OOHYHONl ymakoBKe H3 KapToHA M GyMmarm.

OcraeTca euie moj 3HAKOM BONpPOCA, ABIAETCA JIH
XMMHuecKoe Bo3jeiicTBEe Ha coam cepebpa (ororpa-
fHuecKoll NJIACTUHEE HeNoCpeXCTBEHHHIM jelicTBueM
X-nyueit. Bo3MO#HO, UTO 3TO eCTh pe3yJbTAT AeH-
CTBHS CBETA (IOPECUEHNHH, KOTODHl, Kak OHIO0 yKa-
3dHO BHIme, BO30YEIAETCA B CTEKAe, M, GHTH MOKET,
B xexarmue %, BmpoueM, mieHku MOryT ymorpeGaarbcs
C TAaKUM JXKe YCIeXOoM, KaK H IVIACTUHEKM.

Mue eme He yJaloch KOKa3aTh BKCIEPHMEHTAIbHOs
yro X-Jyu# BH3HBAWOT 1 TemaoBoll adderr. Momno,
O/IHAKO, CYHTATh, UTO STO CBOUCTBO HMeeTCH BAJHLO.
lleficrBuTeabHO, ABAEHHA (IIOOPECHEHINH JOKA3HBAIOT
cnoco6uocTs X-n1yuell nmpeoGpasoBHBATBCA; B TO e
BpeMa HECOMHEHHO, YTO He BCe IMajalilue Ha TeJo
X-ayum NMOKMJAT ero onath Kak -TakoBHe xe. Cer-
4aTas 060N0YKA Iia3a HeYyBCTBATENbHA K X-JAydaM.
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ITomMemennuit BIOTHYIO K paspaiuofi TpyGke rias ue
3aMeyaeT HEYero, XOTA H3 MPeILIAYIIEX OMHTOB H CJIe"
Ayer, 4TO HAXOJAMHECA B TIIa3y BeIIECTBa JOJKHH
OHTh NpPO3PAuHH AiA X-1ydei.

7. YeraHOBHB NpDOHHIAEMOCTh TeX ROBOJBHO 6OJEL-
mof TOMNIHMHH, f MOCHEWAJ HCCIeLOBATh IOBEAOHHE
X-nyyell ©npH MNPOXOKIGHME Yepe3 IPH3MY: OTKIO-
HAITCA OHE €10 wan Her. OmbiTH ¢ BOAO# M cepo yrae-
pOIOM B CIOXAHHIX IPH3MAX ¢ NPEJOMIAIIMEAM YrIOM
orono 30° He JaiM HMKAKOTO OTKIOHEHAd HHE Ha
¢pmoopecuupyomeM dkpaHe, HE Ha (ororpaduueckoit
naactuake. Jad cpaBHeHuA IpH TeX XKe YCIOBUAX Ha-
6.1101a10Ch OTKIOHEHHE Ay4a ¢BeTa. OTKJIOHEHHH® H30-
GpaxeHnd OHLIM yIaZeHH OT HEOTKIOIOHHHX HA pac-
croauna or 10 1o 20 mm. C opusMaMm n3 DGOHHTA
M AJXIOMHHHAA C IPOJOMIAIONMAM yraoM Takxke B 30° &
noayuun Ha ¢ororpaduueckoii nJIaCTHHE® CHEMKH, HA
KOTODHIX, KaK Oy1TO, MOXHO OH.IO 3aMETHTH OTKJIOHEHHe
Ho »ro 6Hu0 BechMa HeacHo. Bo BcakoM cxygae
eca:m OTKIOHeHHe BOOOWE CYIMECTBYeT, TO OHO HA
CTOABKO MaJo, UTO IOKa3aTelb npeJoMieHud X-aydei
B YKAa3aHHBIX BemecTsax Mor OunTb He Goasue 1,05.
C nomompo (a00pecHUpy0mMeEro SKpaHa MHe H B HTOM
clyuae He YAAJ0Ch OOHADYEHMTH OTKIOHEHHS.

OnurH ¢ npmaMaMu u3 60Jee TAKEIHX METAJIOB
HO JAJM A0 CHX IIOD HUKAKHX ONDOJEeJeHHHX pe3y.ab-
TATOB, TAK Kak NPOHHLAEMOCTD BX, 3 BCIGJCTBHE STOTO U
HHTEHCHBHOCTH MPOMEAMIuX Yepes HAX dyuell ouens Maja.
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Boupoc o ToM, nperomasiores du X-IyYd Lpu mepe-
X0J¢ H3 OJHOH CpeIH B JADYIyl0 HJM HET, YpesBHYAliHO
HHTEpPEeCeH. YKAa3aHHHE e ONBITH He JIal0T Ha Hero
onpejelenHoro orsera. K €yacrThio, 5TOT BOIPOC MOMET
OHTh MCCICLOBAH eme OZHMM MeToXoM. JocraTounoi
TOMMMHE CJOM H3MEJIBYCHHBIX B HOPOINOK pPa3IMYHHX
NpPO3DPAYHHIX BellecTs NPONYCKAT CKBO3b €e6d Jaumb
c1abuil paceesHHHH CBET. OTO NPOMCXOJHT BCIAELCTBHE
HpeJOMJEHAA U OTPakKeHEA CBETa HA IIOBEPXHOCTH
OTEEJBHNX yacTul, Ecln mopomgn Tak e IpOHAIAEMEl
Iasg X-ayueil, Kak B3ATHE B TOM Xe KOIHYECTBE OJXHO-
pOJHHE BemecTsa, TO STHM OyzeT JIOKa3aHO OTCYTCT-
BHE [PEJOMJIEHHS U INPABHIBHOIQ OTPAKEHUS.

OOHTH IPOM3BOIMIMCH ¢ U3MEIbYEHHOR KaMeHHOH
COJIbI0, TOHKHM CepeOpPAHBHIM IOPOIIKOM, IOJYYEHHBIM
DNEKTPOJIUTHUECKHM NYTeM, H IHHKOBOH NHLIBIO, YaCTO
ynorpefasgeMoii B XMMHUECKHMX HCCiexoBaHuAx. Bo Bcex
CIyyasix He OKa3al0Ch HUKAKOH pA3HMIH MexILy Hpo-
HHIZEMOCTHI0 MOPOIIKA U OZHOPOZHOTO Teaa Kak IpH
Ha0moJenny ¢ NOMOMWBI (HI0O0PECHHDPYIONEero dKpaHa,
Tak U Ha (oTorpaduueckoil IIACTHHKE.

ITocie orux omelTOB XeJaercd caMo COGOH MOHAT-
HBIM, uYTO X-Iyu4# HeIb3d CKOHIGHTDHPOBATH C TO-
Mompi0 auH3, [eficreuTeabno, Goabmas HGOHATOBAS
IdH3A, & TAKKE WM CTERJIANHAA Ne OKasalH HHKAKOIO
Jeiicrena. Tenp Kpyraofi maikm B cepepune TeMuee,
YeM 10 KpasMm. Tenp TPyOxu, HANOIHEHHOH! BelIeCTBOM,
NPOHALAEMOCTh KOTOPOTO MEHblLIe IPOHHEACMOCTH
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MaTepuaxa TpyOKM, B  CepelHHE CBeTlee, YeM 10
Icpa:nm, -

8. Ha ocnoBaHHE ONHTOB, ONHCAHHHX B HPEXBILY-
mEx naparpadax, MOXHO 3aKJIIYHTh, YTO HE OIHO H3
MCCJEeJ0BABIINXCA BEIECTB He IAeT IPABHABHOIO OTpa-
wenaa X-ayuei. K ToMy XKe pesyabTaTy NpHBORAT
M HEKOTODHE JXpyrue Omerthl. IIpHBOZETH HX 3JeCh &
He 6yxy.

Caxexyer, 0jHaKO, yIOMSHYTb, YTO OXMH ONHT IIPH-
BOJHAT Ha IePBHI B3IAJ K IPOTHBONOJOXKHOMY BHIBOXY.
sl mogsepruya dororpaduueckyo mIACTUHKY JKefiCTBHID
X-ayueit B crexyomux yeaoBuax. Ilnacranka GHia
ofpauieHa CTEKJIOM K DaspajHO# TpyGke, a CBETOUYR-
CTBUTEJBHHH CJIOH ee 3a HCKIIUEHHEM OJXHOTO MECTa
OHJ MOKDHT 3B€31000pa3HO PACHONOKEHHHMH YHCTHMH
NJIACTHHKAMH H3 NJIATHHH, CBHHNA, UMHKA H aJIOMU-
g, Or geficTsyA cseTa IIACTEHKA OHIa 3alMIHIEHA
uepnoii Oymarofi. Ha nposaBrennof miacTmHKe HACHO
3aMeTHO, YTO O] IIATAHON, CBUHLOM # O0COGEHHO
I0J UMHKOM IOTeMHeHHe -3HAYATEJbHO CHIbHEe, deM
B Apyrmx Mmecrax. Kameres, 4To YKa3aHHEE TPH Me-
Tadia orpamaloT X-ayunm. Ho, Tak Kak MOXKHO OHLIO
NPeANOJaraTh CyLIECTBOBANHE KAKHX-HEGYIbL IOCTOPOH-
NHX IPUYAH YCHJGHHOTO NOTEMHEHHd, # 1as Goabmeit
ONpeLeleHHOCTH IIPE BTOPOM OLHITE MOJOKHA MEEALY
CBETOYYBCTBATEALHEIM CIOEM H METANIAYEeCKAMH ILIa-
CTHHKAME TOHKMA JHCTOK amoMunuda. Takod JHCTOR
Hempo3paueH TIA YIAbTPadHOJETOBHX Jydeh @ BecsMa
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npounuaeM Jaa X-ayyefi. Pesyasrar noayumacs B 06-
meM TOT Ke caMblii. JTuM [OKa3HBAaETCA O1paeHne
X-ayyefi OT YKABAHAHX METAJJOB.

ConocraBias 9T0 ¢ TeM, 9TO NOPOWIKA TAK ke IIPo-
HHOAEMb, KAK ¥ OJXHODOXHHE Teld, a Tela C Mepo-
XO0BATOfl MOBEPXHOCTbIO AeHCTBYIOT Tak e, KaK MOJH~
POBaHHHE, MH IPHXOAMM K SaKJIIOUEHHIO, YTO, XOTH
HpaBuAbHOE OTPAEEHHEe, KAk Yke OblJI0 CKazaHo, He
MMeeT MeCTa, BCE ke DA3JHYHble BeIecTBa MO0 OTHO-
meHdl0 K X-IyyaM BeIyT cefd Tak e, KAK H MyT-.
HEle Cpefsl IO OTHOMEHHI0 K cBeTy *.

§I He Mor maliTH npeioMJeHMs IpH nepexoie H3
OIHO# Cpein B APYIy0. OTO BHIIAJET TaK Kaw
6yrro Osl X-Iy4H DACUPOCTPAHAKNTCA € O0JMHAKOBOH
CKOpOCTBIO BO BCcex Ttedax. Muaue rosops, X-ayum
pacrnpocTpaEaioTcd B HEKOTOPOH Bce 3allOJHAmIEHR
cpene, B XOTOpOil HaxOATCA YacTUOH Tela. OTH va-
CTHUbB OKA3HBAIOT CONPOTHBJIEHHEe pAacHPOCTPAHEHHIO
X-ayue#t, B o6wem Tem Goapmee, ueMm Goiblie MIOT-
HOCTb COOTBETCTBYIOLLEI0 BEUleCTBA.

9. B TakoM cayuae BO3MOMHO, YTO H paclpejene-
HME YACTHI B Tele OKA3HBAET BIAAHUHE HA €ro npo-
unnaemocrs. Moxer, HampuMep, CIYUATHCH, UTO KYCOK
B3BECTKOBOIO IINATA HpH OJMAaKOBOfi Toammme 6yner
0061a1aTh PA3HEIMH IPOHHLAEMOCTAME IIDH OPOCBEYHBA.
HAH NAapaJlelbHO ONTHYeCKOH ocH U mepHeHJEKYAADHO
K Heif. OXHaKO ONKITH C W3BECTKOBHIM IIDATOM H KBap-
UeM Aalu OTPHUATeNbHHH pe3yasrart *.
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10. H3sectno, uro Jlenaps (Lenard) B cpoux sa-
MeuaTeNbHHX HCCIETOBAHHAX HAJN NPONYMEHHHIMH
CKBOSDb TOHKAH JHCTOK AMOMEHEA KATOIHHMH JYV-
vamm [HETTOpda OpHmEN E SAKMOYEHHI, YTO HTH
JyYd ecTh sBIeHme, NpOHCXojdimiee B admpe, m 4TO
OHHM NpPOHUKAWT, PacCeHBAACH, CKBO3b Bce Tesa. Heuro
noxo0HOe MHI MOKEM CKA3aTh TaKike H O HAIIMX JyYax.
B csoeft mocaemmeit paGore Jewaps ompereamx mo-
rI0menne KATOZHHX Jyuell pasimumbMu renamu. s
BO3AYXa OpPH aTMOc(HepPHOM JABIEHHH MOJYYEHO OHLIO,
4,10, 3,40 u 3,10 ma 1cm, B 3aBUCAMOCTH OT paa-
pexeHns rasa, cojepiamerocsa B paspapnoii TpyOke.
Cyra mo pa3paIHOMY HANPAKEHHIO, KOTOPOE OLEHH-
BAJOCH MO MCKPOBOMY NPOMEXKTKY, # BO BpeMf CBOHX
ONHTOB HMeX JXeJ0 NpPeHMYIIecTBEHHO ¢ TAKHMH Xe
paspemeHHAME W JMMb H3pejika ¢ OOJBIINME HIH C
M@HBIIHMH.

C nomompio goromerpa JI. BeGepa (ayumero y mena
He OLLIO) & CPaBHMI B aTMOC(epHOM BO3IyXe HHTEH-
CHBHOCTH (hII00OpECUeHIud MOEFO SKpaHa Ha JIBYX pac-
croaunax oT paspaiHofi Tpy6km: B 100cem m 200 cM
I3 Tpex OueHbr XOpOWIO COTAACYIONHEXCA APYr ¢ XpY-
roM ONHTOB § HameJ, YTO BHTeHCHBHOCTH NPHOIU3H -
TEABHO O6DPATHO IPONOPUWOHANLHA KBAJpaTy yAaJdeHHS
ot TpyOkH. CleroBaTeabHo, BO3LYX 3alepKuBAET ¥ IpPO-
xoxamex  X-aydefl 3HAUYMTENBHO MEHBIIYH YacCTh
uyeM y KATOJHHX JydYedl. OToT pesyJapTaT HaXOXHTCA
TakHe B NOJHOM COTVACHW ¢ BHIEYKA3AHHHIM Hal.Jio-
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IeHneM, MTO (I0OpeCUeHINd 3aMeTHa ele Ha pac-
crosHEM 2M OT paspAIHOR TPYOKH.

Jlpyrue Texa BenyT ce6d B 06meM CXOIHO C BO3LY-
xoM: xasa X-aydeit ounm Goxece NpPOHMIAGMEI, ueM AJIA
KaTOJHBIX Jy9eil.

11. Cuexyomee ouyeHb CYIIECTBEHHOE Pa3JHYAE B IO-
BeleHEN KaToXHHIX Jydeil m X-ayueit 3aKioyaerca B
TOM, 4TO MHE He yIABAJOCh, HECMOTPA HA BCe YCHANA,
NOJYYATh OTKIOHeHme X-Iydeli MarmaTroM Jaxe B
0YeHp CHJBHHX MarHHTHHX IOJAX, _

OTKIoHEHMe JKe MAPHHTHBIM moJeM OHJ0 10 CHX
IODP XapaKTepHbIM OPH3HAKOM KaToIHHX Jaydeil. Xora
lepu m Jlenapn Ha6aojaim pa3imdHOro0 poOXa KaTOA-
HBIE JYYH, «PA3JHUaBIIAECHA JPYr OT APyra Bo3Gymze-
HieM (ochopecueniuy, MOTIOMAEMOCTI0 M OTKJOHE-
HIHEM B MATHHTHOM HOJX€», HO BCE-TAKH 3aMETHOE OT-
KJIOHEHHe MArHATHHM NOJeM Ha0JXi0jazoch BO Beex
HCCIGNOBAHHRIX MMH caydasax. M & me gymalo, uTo 3Ty
XapaKTePUCTHKY MOJMKHO OCTABUTh 0€3 NOHYXJAIOMUX
K TOMY 00CTOATEJBCTB.

12. U3 cnenmaasHo XA 9TOH HeJM HOCTABICHHBIX
ONHITOB CJAGLYyeT BNOJIHE §CHO, YTO HamGolee CHABHO
¢uaoopecnupyioee MeCTO CTEHKH paspaAlHOfl TpyOxH
ABIAETCS TAKKE W TIABHEIM HCXONUHM NYHKTOM pac-
Xojamuxca Bo Bee cropous X-ayueit. Hrak, X-ayuu
HCXOIAT M3 TOTO MecCTa, e N0 JaHHHM pa3iduHHX
mecaefoBaTeNell KarofHbIe JYYH BCTPEYAlT CTEKIAH
Hyl0 cTeHKy. Ecan BuyTpu TPyOKH OTKJIOHHTL MarHHTOM
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KaTOXHbIC JY4H, TO MOKHO BHJIETh, 4T0 X-JIyYu mHC-
XOZAT W8 Jpyroro Mecra, EMEHHO H3 HOBOI'O MecTa
BCTpeur KaTOJNHHX Jyueil co CTeHKO# TpyOKm.

Touno Tak ke Ha 5TOM OCHOBAHEE X-IyuH, He
OTKJOHAKIIEECA MATHATOM, HEe MOFYT OHTH IPOCTO Ka-
TOXHBLIMY JYYAMH, IPONYIIEHHHMY H OTDAKCHHHMEA CTOH-
koii Tpy6rm. Ilo Jemapry pame Goabmad TONINA
‘cTexna BHe paspapHoll TpyOk:m He MOmeT O00yCJIOBIH-
BATh TaKOe H3MEHEHHEe OTKJIOHAEMOCTH.

ITootoMy # mpHXOKY K TOMY pPe3yabTaty, 4TO
X-Jydn He HIGHTHUHB € KATOLHBHIME Jyyam#, HO
BO36YKIAOTCA NMH B CTEKJIAHHHX CTOHKAX Pas3psaguOil
TpyOKn 8.

13. Oro BO30ykjJeune HMEET MECTO He TOJIbKO
B crekae. SI Mor ma6mozats ero B' TpyOKe, 3aKpHTOi
a10MHHHEBOR NJACTHAKON TOMMUHOE B 2 MM, TakKie
# B 3TOM MeTaJae. Jpyrue BemecrBa GYIYyT HcCxe10-
BaHEl IIO3THEE.

14. 5 wa3Baxy arenT, HCXOJAUEH U3 CTEHOK pa3palHOR
TpyOKH, «IyyaMu», PYKOBOJCTBYACH O14aCTH TEM, UTO
IpM NOMemeHHH Memiy TpyOkofi ¥ okpasoM (mam
¢ororpaduueckoit mracTurgoil) 6oJee MaM MeHee mpo-
HATAEMOr0 TpeIMeTd NOJyYaeTCd [BHOJHE .IpaBHAbHAA
TeHb.

f mabmozan, a vactelo u cdorTorpaduposax 60Jb-
HIOE KOJMYECTBO TAKHX TEHOBHX KaDTHH, IOJyYeHHE
KOTODHX JOCTABIAET HHOLEA COBCEM. 0COGOr0 poOXa
yIOoBOXBCTBHE. Y MeHA eCTh, uanpuMep, ¢ororpadus



40 NEPBOE COOBUIEHHE

TeHn npoduas ABepH, pasjeisomed xse xommare, Ilo
OJHy CTOPORY ABODH HAXOXHIAach pa3pajHas TPyGka
a mo IpYIylo miacThHka; ¢ororpadma TeHnm Kocrei,
DyKH, TeHE NPOBONOKW, HAMOTaHHOH HA JepeBAHHY,
KaTyImIKy, 3a0epTOro B sAmUKe HAG0pa pPA3HOBECOK,
KOMIAca, MarHWTHAA CTPENKA KOTODOTO OKDYHEEeHa Co
BCEX CTOPOH METAJIOM, KyCKa MeTAJIa, HeOLHOPOJHOCT
KOoToporo pxeraerca 3ameTHolf ¢ moMompio X-1yuef,
gt n

IIpamoamnefinoe pacmpoctpamenne X-ayuelt xoKa-
3HIBaeTCd, jagnee, gororpadueil yepes y3xoe orsepcrue,
IpOU3BeJeHHON ¢ IOMOI[BI 3aBepHyTOH B yepHyl 6y-
Mary paspagHo#t TpyOkm. Kaprmwa caaba, no Ges-
YCJOBHO NPABHIBHA.

15. f Muoro pas meiTajdcs oGHAPYXUTH HETEpdEpeH-
guo X-ayuell, Ho, K Coxaienuw, Gespe3yaprarHo. Bos-
MOKHO, 4YTO 3TO OHJIO CIeJCTBEEM TOJBKO CJaboit
nnrencusaocTH X-nyved.

16. Benyrca OUHTH, IOJEEHCTBYIOmME ONPELEIHTH,
BIESET JU Kak-HmOyis Ha X-JIy4E SIEKTPOCTATHAYE-
CKOe noJe, HO OHH €Ie He 3aKOHYHH.

17. Ecin mocTaBATH BONPOC, Y€M, COOCTBEHHO, ABIA-
1eA X-Iy4d (KATOZHHMH IyYaMH OHE OHTb HE MOTYT),
TO, CYAd N0 MX HHTEHCIBHOMY XUMHYECKOMY XeHCTBHIO
7 (I0OpECHeHNEE, MOKHO OTHECTHE NX K YJIbTpaduo-
1eroBoMy cBery. Ho B rakoM caydae MH cefiuac xe
CTAIKEBAEGMCA € Cepbe3HHME IpenarcrBuamu. Jefi-
CTBUTOJBHO, 6cad X -JAyqd NpPercTaBafioT coGol yin-
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TpaHONETOBHRA CBET, TO OTOT CBeT MOMKEH HMeTh
cBoiicTBa: .

a) IpH Oepexofie H3 BO3XYXa B BOLY, CEPOYrIepox,
aJovmHul, KAMeHHYI0 COJb, CTELJNO, UMHE H T. X. He
HCOHTHBATH HAKAKOIO 3aMETHOI0 HPeXOMI@HHS;

b) He HCIHTHBATE CKOJBKO-HMOYXb 3aMOTHOrO0 mpa-
BHJBHOIO OTPAMEHHA OT YKA3aHHBIX Tel;

C) He MOJADH3OBATHCH BCEMH YHOTPEGHTEIBHEIME
CpeJiCTBaMy;

d) moriouieHme ero He 3aBHCHT HH OT KaKuX CBOHCTB
TeJa KpoMe MIOTHOCTH.

3HAYUT, HYAKHO OHIO0 GH NPHHATH, YTO BTH YALTPAPHO-
JZeTOBble JYYH BeXyT ce0d COBCEM wHAYE, YeM H3BECT-
HHE 10 CHX NOp MHPPAKpacHHe, BUJUMHE H YIBTpa
¢uoneToBsie Jayud.

Ha 510 # He MOr pemm1bCs W CTad HCKATH ApYyroe
of'baACHeHHe.

Hexoropne pOXCTBO MEXIy HOBHIME IyYaMH K CBe-
TOBHIMH 1y4YaMH, NOBHIUMOMY, cymecTByeT. Ha 310 yka-
3HBAIOT TeHeBble M300pakeHnd, (IOOpecUeHnns H XH-
Mmueckne feficrud, moayuawomupecs mpr o60HX BHJAxX
ayuqeit.

JaBHO M3BECTHO, YTO KPOMC MONEpPEeYHHX CBETOBHIX
roxeGanmli B 5)upe BO3MOMKIH H NPOJOIBHHE K0Je6a-
Hns. HexoTopue uaurnm CUHTAIOT, YTO OHM JOJIKHEL
cyme:rBoBaTh. CylecrBopanue MX, KOHEUHO, NOKa He
JOKa3aHO C OYEBHIHOCTHI), H CBOHCTBA HX NO3TOMY
SKCMEePHMeRTAJbHO elle He H3YUYeHb,
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He momxnH JH HOBHle Xy4M OHTH NPHIHCAHH WpO-
IOJBHEIM KOXeGaHmAM B pdupe?

S KoJKeH MpU3HATHCH, YTO BCe GOablIe CKIOHIIOCH
E 9TOMY MHOHNMIO, X o HO3BOJAK CeGe BHICKA3aTh 31eCh
YTO TpPEINOJOMKEHHe, XOTA 3HA, KOHEYHO, YTO OHO
HyXK1aercd B JaJbHefimmx oGocHoBamusx ®.
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By Tore, uro Mosg pa6oTa XOMKHA IPEpPBATHCA
na HECKOJNBKO HeXexb, A NO3BOMIO cefe COOGIIETH yike
Teneph HEKOTOpHE HOBHE JAHHHE.

18. Ko Bpemenn Moero mepsoro coobmenus MHe yxe
OHIO WM3BECTHO, YTO X-IyYd MOLYyT pas3pAkaTh Ha-
DJEKTPH30BaHHHE TeJa. I momo3peBaio, YTO OMHCAH-
Hoe Jlenaprom IeficTBHe Ha yJaJleHHEIe HA3JEKTpHU30-
BAHHKE Tela Toxe OHJI0 06yciroBIeHo X-IyyaMu, a He
IpOnyIeHHEIMA (€3 M3MeHeHHA depe3 ATIOMHHEEBOE
OKOMeYKO KaTOXHHMH Aydamu. S, ogHaro, OTI0XKMI Oy~
6IMEOBAHME CBOMX MCCJIELOBAHEH 10 MONyYeHHd BIOJHE
6e3ympedyHHX pe3yabTaTOB.

Ilonyunrs e coBepLIEHHO 6e3ynpeqﬂme pe3yabTaTH
MOKHO TOJHKO B TOM CIy4ae, €CIH NPOH3BOIUTH Ha-
0M0XEeHAd B NDOCTPAHCTBE, HE TOJIBKO BIOJHE 3AI[HIIeH-
HOM OT SJIEKTPOCTATHYECKUX CHI, HCXOIAMUX OT TPYOKH,
IOZBOAAIIMX DPOBOJIOB M HMHIYKTOpA, HO H 3aKPHTOM
OT BO31yXa, MAYIEro OT TPyOKHM.

Jlag aTOro s 3aKa3al SIUK M3 CHAAHHHX UMHKOBHIX
JHCTOB TAKHX Pa3MepoB, UTOGH OH MOT BMECTHTH MEH
I HyXHHE MHe npm6opH. Bech amuk, kpoMe 3akphiBaB-
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meroca INWHKOBOH JBepuefi orBepeTHA, nempoHmnaeM
118 BO3LyXa. BoJbmas 4acTh CTeHKH, NpOTHBOJEkALIEH
1Bepu, MOKPHTA CBEHNOM. OK0JO moMemeHHo# cHapymu
AUAKA Pa3pATHOM TPYOKM UHHKOBAaA CTEHKA ¢ HpmIe-
ralmey K Hel cBEROOM OhJa IPOpPE3aHa HA NPOTARENndH
4cM H OTBEPCTHE repMeTHYECKH 3aKPHTO TOHKHM JHCT-
koM amomMnuud. Yepes »oT10 oxomeyxo X-nyyu mpo-
HEKAIM B AWuE 11a Habmonexmi.

f samermn caezyiomee:

a) Ilomemenure B BO3iyxe Texa, 3apPAWEGHHBIE MOJIO-
HATEJALHO HIH OTPHIATE]bUO, mox pxeiicremem X-ayueit
paspaxarca. Paspakenne npomexoiuT TeM GHcTpee,
yeM Goasme unTencuBHOCTh Jyuedi. Ilocmeanaa ompe-
Jerdzach 1o mX JelicrBmio Ba Qaioopecuupylomuil sKpan
I8 GoTOrpadHYecKyi0 MJIACTHHEY.

B o6umewm 6e3pa3anyno, ABIAANTCA JH HADJIEKTPA30BAH-
HHE Tela NpPOBOXHHKAMH uaH wm3oadropamu. Jo cux
HOp A He HaleJ TAKKe HUKAKHX OCOOEHHHX pas3amyni
B NOBEJEHUM PA3NMYHEIX TEJ IO OTHOICHUID K CKOPO-
cra pasparku. OXHAKO HE HCKIOYEHO, 4TO CJalbbe
pasinuHsd BCe iKe HMEKT MecTo.

b) Ecqe npoBogHEKE OKDY:eH He BO3LYXOM, a KaKnM-
HROyIp TBCDPIHM H30JATOPOM, HanpuMep HapadEHOM,
10 JeficTBHe OCBemeHWs TaKoe Xe, KAk ecld GBl mpo-
BOJUTH 10 HOBEPXHOCTH M30JATOPA OTBEIEHHEIM K 3eMJe
ILIaM eHeM.

c) Ecam sra m3oampyomas 060104Ka OKPY#eHa TECHO
UpHIEranimuy K Hefl TPOBOXHUKOM, OTBCIEHHHM K 3eM-
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Je, KOTOPHIA, Tak ke KaKk H H30J4TOD, LOJMKeH . OuThb
mpoHunaeM g X-ayueif, To ocBemenme X-IyuaMmu
He OKA3HBAET HA BHYTPEHHUA NPOBOJHHK 3aMETHOTO
¢ DOMOIIBK MOMX NpuGopoB xeiicrsua °.

d) Omucaname B «a», «<b» H «C» HAGNOLOHHA YKa-
3HBAlT HA TO, YTO OCBemleHHHH X-Jayuyamu BO3LYX
npro6pea CBOKCTBO pas3pAmarh HAXOAAIMHEECT € HEM
B CONPHKOCHOBEHHH HADIEKTPU30BAHHHE TeJd.

e) Ecam mexo oberont geficTBETeNSHO TaK H ecad,
KpoMe TOro, BO3LYX, moc.te ocBeuleHnd X-ayyaMu, cO-
XpaHACT HEKOTOPOe BPeMA 10 cBOHCTBO, TO BO3MOMKHO,
YTO HADJIEKTDPU30BAHHHE Teaa, He OYIyuYH OCBELEHH
X-n1yyaMy caMu, ZOJNEHH DPa3pAXaTbCH, NPHXOLA B €O-
_ IDHKOCHOBeHHE ¢ OCBEIIEHHHM Nepej STHM BO3LYXOM

PasinunbiMu  cOOCOGAME MOKHO YOEIWThCH, YTO BTO
clIejcTBHE HMeeT MecTo B JeficrBmreapmocrm. S mpm-
BeAy OJWH H3 OUHTOB, XOTd H He caMuil mpocToii,

§I moxp3oBaxca JaryHHo#i TpyGkoif mumpumHodl B 3 cM
u pamno#i B 45cM. Ha mnexoropoM paccroanmm OT
OLHOTO U3 KOHUOB YacCTh CTeHKM TPyOKM Gblia BEIpe-
3aHa M 3aMEHEHa TOHKMM JHCTKOM aJioMuuuA. C Apyroro
KOHOA TPYOKH BHYTph BBOZMTCA H30JHPOBaHHai Ja-
TyEHELE Mmap. OTOT KoHew TPYOk: OBLI CAEJaH HEmpo-
HAOAEMHM 18 BO3LYXa.

Mesay mapoM M 3aKpHITLIM "KOHIOM TpYyOKH BOAAHA
GoxoBasd TPYGOUKA, KOTODAA MOKET COGNMHATECE G BCA-
ceiBalomuM Bo3xyx npu6opom. [lpu BcackBaHHE BO3-
IyxXa MAap OMhBAETCA BO3LYXOM, IPOXOAAIHEM HA CBOEM
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nyTH 1o Tpy0ke MHMO ATOMHHHGBOIG OKOUIEUKA.
PaccrosHue Mex1y OKOmMEUYKOM U mMapoM oxoao 20 cM.

# momemwan Tpy6Ky B LMHKOBOM AMUKe TaK, 4TO
X-IydM NpORMKAJM CKBO3p  AJMIOMHHEEBOE OKOIIKO
TpyOkE NepueHIEKyIApHO K ee ocd. M3ommposammstii
Wap HAXOAWICH TOrjJa BH@ O00JACTH AeficTBAA dydYeil
B Teun. TpyOka m umHKOBHI AUIUK OBIM COeXMHEHbI
Apyr ¢ IPYroM, a M30IMPOBAHHHE map ObLI COeIMHEH
¢ aaexTpockonom I'amkens.

Torpa okasazoce, yro X-mTy9n He BJIHAIH HA CO-
o6ulenHnl mapy 3apax (TOJNOKHTENbHbI mIM OTpHUA-
TeJbHHIT), T0Ka BO3IyX B TPyOKe ocTaBalica B IOKOE.
Ho 3apsax O6bicTpo yMeHpmadcsd, KOrja ¢ IOMOIIBIO
CHIBHOr0 BCACHIBAHHA OCBEMEHHHH BO3AYX NMOXBOAUICH
¥ mapy. Ecan, coefunns map ¢ aKKyMyIaTOpaMM, HOJ-
Jep&uBaTh ero OpH NOCTOAHHOM IOTeHuMale M Ipoca-
CHBATh CK803b TPYOKy ocBemeHHbi X-l1yuaMH BO3-
IyX, TO MOaydaercd HieKTpruecKuil TOK Tak, Kak 6yiTo
Ol map 6b1 CcOefuHeH ¢ TpYOKOH XYpHHM 1pPOBOJ-
HHUKOM.

f) CopamuBaercs, xakmM 00pa3oM BO3LYX MOXKeT
OUATH NOTEPATH CBolicTBa, COOOMEHNHE €My OcBelle-
nuem X-aydamn. TepsdeT am OH MX CO BpeMeHEM CaM,
T. €. 6e3 CONPMKOCHOBEHHA C IDYIHMH TEJIaMH,— 3TO
eme ue. pemeno. [lao60por, BIOIHE OnpejgeJeHHO, 9TO
KPaTKOBDPEMEHHOE CONDHKOCHOBEHHE C KaKpM-HHOYAb
TEIOM ¢ 60JplI0fi MOBEPXHOCTHIO, KOTOPOE MOKET I He
OHTh 3apA#KeHHHM, YHHYTOXAET AKTHBHOCTh BO3LyXa.
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Ecau Bcrasurp B TpyGKy XOCTATOYHO TOJCTYIO BaT-
HYI0 TNPOOKYy TaK, 4To6nl OCBEIeHHHI BO3LYX MOJKEH
0BT NPOXOJHTS Uepe3 Hee nepex TeM, Kak L0CTHIHYThH
3apAKEHHOTO 1IAPa, TO 3apAiL OCTAGTCA HEH3MENHBIM
H IpM IPOCACHBAHMM BO3LyXa.

Ecau nomecturs mpoGKy mepej aJiOMHHHEBHM OKOLI-
KOM, TO IOJAYYaeTcsA Takofl e pe3yJbraT, Kak eclu OH
BATH COBCEM H6 GHLI0. OTO XOKA3HIBAET, UTO HE TOJbKO
HBUIMHEN SBJAKNTCA NPHYMHOH HaOMOXaeMPro paspsjia.

HpoBoxounnie ceTkn neficTByOT Tak #xe, KaKk BaTa.
Ho paa Toro, 4yTo6H BO3LyX COBCEM INOTEpSN 4KTHB-
HOCTB, HYMHO IIOCTABUTH MHOI'O CETOK OJHY 3a XpYroii,
u duefikd nX JONKHE OHITH OYeHb MaJH. Ecam aTH
CeTEH He OTBOIHTDH, KAK X0 CHX NOP XeJaloch, K 3eMie,
a COGJHMHMTH C HCTOUHHKOM 9JEKTPHYECTBA MOCTOAHIOIO
NOTEHNHAId, TO NOAYYAJIACh KAk pa3 OXKUJIAEMHE MHOIO
pesyasraTel. Ho 5TH ONWTH euje He 3aKOHYEHHL.

g) Ecim moMemars HapJIeKTPU3OBAHHLI® Teda He
B BO3LyXe, a B CyXOM BOJOpOJE, TO OHH TOYHO TAK He
paspaxaioTea X-ryuamu. Mue Kasaunoch, Y10 pas-
pAlka B BOJOPOA® NPOHCXOIUT HECKOIbKO MeJIeHHee,
yem B Bo3iyxe. Ho 10 eme He BmOIHE BHACHEHO, TaK
KaK IpH IOCJEeJOBATEABHHX ONHTAX TPYIHO NOAYYHTH
X-1y4d OXMHAKOBOH HHTEHCHBHOCTH.

AnnapaT HamoJHaXCS BOLODOJOM TAEHM 0GpasoM,
4TO 8JCOPOMpPOBAHHBI ITOBEPXHOCTHIO Tela CIOH BO3-
XyXa Be MOT HIpaTh IPH pa3pAike OYeHb CYileCTBEHHOI
poan.
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h) B cuipno paspeieHHOM MPOCTPAHCTBE DPa3pALKa
Ted, NOJBePraeMHx HenocpexcTeednomy aeficteuio X-1y-
uefl, NIpoMCXOJMT 3HAUATEIHHO (B OXHOM caydae, Ha~
npamMep, B 70 pa3) Mejplennee, ueM B BO3LyXe HIH
BOLOpONE TpH aTtMocdepHoM gaBiennm 0,

i) [IpexnpunATE McCIET0BAHAA NMOBELCHUA CMECH XJO-
pa m BOZXOpOXa mojx jyeiicreuem X-aydeid.

j) B 3akmouenne s Xouy 006paTuTh BHEMAHHE HA TO,
YTO CJEI1yeT, OTHOCHTHECA C Goabmofl OCTOPOKHOCTHIO
K pe3yJbTaTaM TeX ONHTOB HAJ pa3pamanmmM Jxei-
creueM X-Iydyedl, mpu KOTOPHX He NPUAMMANOCH BO
BHEMaHUE BO3IeHCTBHE OKPYXKAWOIUX I'a30B.

19. B HekoTOpHX cayuasfix OGHBAET M0JE3HO MEXIY
uenyckaomell X-ryun paspaguoit Tpy6koii m karymkoit
Pymropda Brmouars mpmbop Tecia (komzeHcaTop H
TpaECcHOpPMATOP). ITO UMeeT CILYIOmHe MPEUMYIEecTBa:
BO-IEpBHX, pa3pAfusie TPY6KM HE TAK JErko Opo-
6uBaloTCa M Clalee rpewTcd; BO-BTOPHIX, MO Kpafinei
Mepe npE paGoTe ¢ MOMMH CaMOXEIBHBIMH TpPyOKamMu,
BaKYyM Jepmurca Goiee MHpOILONEHTEJbHOE BpeMd, &
B-TPOTHHX, MHOTHE TPYOKH XalT IPH BTOM HHTEHCHBHEIE
X-ayuu. Ilpumenenme tpancpopmaropoB Tecra paer
xopomne pe3yaAbTaTH OpH paGoTe ¢ TpyOKamu, OTKA-
YAHHHMH CIUMEKEOM CJa60 HMIM CIHOIKOM CHABHO Xid
HemocpeicTBeHHOH pa6oTHl ¢ KaTymioii Pymropda.

JI mo3somo ceGe MOTHATH OLWH ecTecTBeHHHHE BO-
npoc, XOTA He MOry MOKA HHYero coofmurh Jxid
ero pas3nAcHeHud. BosmoxkHO JaE BO30YyEIATH X-ayun
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HeLpepLBUBIM Pa3PAXOM 1ipIT MOCTOAHHOM Da3pAAHOM
noTennuane, WIH &€ TJg 3T0ro Heo6XOAUME Koae6aHnsa
HoTeHnuaIa?

20. B § 13 ioero mepBoro coo6menns ykas3aHo, YTO
X-1yum Moryr Bo36yEKIATECA HE TOJBKO B CTEKIe,
HO 1 B axoMuumi. IIpm mpogoxkenmu nccaexoBamui
B 9TOM HAOpPABIGHWM HE OKA3aJI0Ch HH OJHOTO TBEp-
ZOr0 Teaa, KOTOpOE IOjX AeAcTBMEM KaTONHEX Jydeii
He B0o30ymgado Obl X-ayuell. Y MeHA HOT HHKAKHX
OCHOBaHUA IpELMOJAraTh, 9TO H KHIKHE 1 ra3000pa3-
Hble TeXa He BexyT ce0d TOYHO TakAM Ee O06pasoM.

Konnuecrennble pasimuns B MOBOJEHWH DA3IHYHHX
TeX HOfTaioTca HaGmonenumo. S mocraBEa caenyouit
onur. Ha uracTwEKy, OfHA NOJNOBHHA- KOTODOH Oula
clejaHa W3 NJATHHH TOJMUHOH B 013 MM, & Apyrad
M3 AMOMAHEA TONMAHOR B 1 MM, DAZaIH KATOJHHE JyYM.
9ta nBoiinaA INJaacTEEKA (oTorpadEpoBarach MOCpPeI-
CTBOM KaMepH ¢ Y3KEM oTBepcTmeM. Tormza MO:KHO
6ul10 BHJETH, 4TO ¢ TOH CTOPOHH (nmepexHeil), Ha KO-
TOPYI IAZain KATOXHEIE JydYd, NJIAPTHHA HCIYCKAJa
3HAYATENLHO Goapme X-nyueil, aem amommnnil. Hao6o-
POT, ¢ 3axueil CTOPOHE MIACTHHKN HCIYCKAHAE MLIATHHE
0YeHL €1a60, ATOMAHHA e HCOYCKAGT OTHOCHUTEJBHO
muoro X-ayueit, Ilocxegune BO3HHKAOT B IepeTHUX
CI0AX ANOMEHES W NPOXOXAT Yepes ILIaCTHHEY.

I1a ‘sToro xerxo maiiTm COOTBETCTBYlomee 006BACHe-
HAE, HO CHAYANA CIeIyeT u3yuynTh jJaibHefimme cBOIi-
etBa X-ayuveii.
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Caexyer, oIHaKO, 3aMETHTb, UYTO YKa3aHHOE ABIGHIE
HMeeT Takxe W IpaKTHYeckoe 3Hadenue. Jad BO3OYHK-
ZeHU 110 BO3MOMHOCTH HHTEHCHBHHX X-Iyyed 110 MOHM
OmBITAM JyYule BCero roJuTCA IIATHHA. S HECKOJBKO
Heleldb ¢ ycUexOM I0ab3YIoch Pa3paiHoit TpyOKo# cae-
Iyomero yerpoiicrBa. KaTogzom ee gBigeTcs BOTHYTOE
3€PKaJ0 H3 alOMUHHH, B LEHTPe KDPUBH3HE KOTOPOIOs
nof yraom B 45° K ocu 3epkaia, lloMemaercs ILIaTH-
HOBaf IIACTHHKA, CIYKAIAA AHOLOM.

21. B oaro#t Tpy6ke X-1yuym HCXOZAT U3 aHOXA.
OcHOBEIBafICh HA ONHTAX ¢ TPYOKaMH DA3AHYHHIX KOH-
CTPYKIUH, & NpUImeN K 3aKAOYEHN, YTO XJIA WHTEH-
cuBHOCTH X-nyueil He HMMeeT 3HAYEHHA, ABIAETCA IH
MeCTO BO3Gy:ueHms aydyell anomoM mam Her !l

CuenmaibHo KIS ONOHTOB ¢ IEPEMEHHHMM TOKAMH
tpancopmatopa Tecaa rorosarca ocobad TpyOKa.
B Heii o6a saexTpoza OYAyT CleJaHH B BHJE BOI'HY-
THIX AJIOMUHEEBHIX 3€pKaJ, OCH KOTOPHX 006pasynT
npaMo#t yroa. B oGmeM ueHTpe KPHBHUSHEL MOMEIIAETCA
BOCHPUHAMAOWAS KATOLHEE 1y9M IIATAHOBAA ILIACTHI-
ka. B panbnefimem GyneT cooGmeHo o npnronuoc'm
orofi TpyOKH.
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1. Ecanm Mexay (aioopeCnupyoIuM 5KPaHOM H HCOY-
ckaomeil nATeHcuBHHe X-nyunm* paspagHoil TPyOKOi
NOMEeCTUTh HENPOHMIAEMYI0 NIACTHHKY TakK, YTOOH BeCh
3KkpaH OHJ B TeHd, TO, HECMOTPA HA 3TO, 3aMeyaeTcd
CBeYEHAE ILIATHHOCHHEPOJHCTOro (apdd., OTO CBEUEHHE
HAOMONAETCH Jaxe B TOM CIydae, KOrJa HKDaH JeKHT
HEemoCpeJCTBeHHO HA IaacrnHke. Ia mepBil B3raax
KaiKercd, YTO MIACTHHKA BCe-Takn nponmnaema. Ho ecan
NOKPHTH Jexamuii Ha NJACTAHKE JKPAH TOJCTOH CTeK-
asuHofi miacTnHKo, TO (aOOpEcHeHUEs 3HAYATENHHO
ocrabeBaer. (Puao0pecueHUMA WNCYE33€T COBEPUIGHHO,
ecad, BMECTO TOro YT0GH 6PaTh CTEKIAHHYIO NIACTHAKY,
OKPYKHTh DKpaH IEIAHJDPOM B3 CBHHOOBOIO JHCTA TOJ-
muao# B 0,1 cM. Ilgamaap ¢ ojxnoll cropoHN 3aMH-
Kaered HempoHHNaeMofl IIacTHHKOH, & ¢ Ipyrod — mo-
memdercs raas naGmojarens. Omucammoe sSBJEHEE

* Bce paspApRHe TpyOKW, 0 KOTOPHX FOBOPHTCA B 3TOM CO0OG-
WEHAH, H3FOTOBIGRH 110 NPWHIHIY, ykasaHwomy B § 20 moero
BTOPOro conGmenus,
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MO¥OT BHI3HBATHCA HIAH OTKJIOHEHHEM Jyueil ¢+ OUufHb
IIHEHBIME' BOJHAME I XKC TOM, YTO OT OKPYXAIOUEX
paspAZHYI0 TPYOKY OCBEUIGHHHIX TeJ, @ WMEHHO OT
BO3XyXa, HCXOXAT X-JyYd.

Mocnennee ofbAcHEHHE AEHACTBHTENHHO NPABHIBHO.
IT0, MEXKIy IPOYMM, JErKo ZOKA3HBAGTCA ¢ IOMOILIBI0
caexyiomero npubopa. Uepresx n306paxaeT cTeKAAHHEL
KOJOKOJX C OYeHb TOJCTHIMH CTeH-
KaMp; Beicota ero 20 cM, mupuHA
10 cm. Kosoxoa G511 38 KPHT TOACTO
npuuIEgOBAHHOH NHHEOBOH maac-
iHKo#. B 7 m 2 noMemaloTcs CBHH-
IOBHE JIHCKM, CJeJaHHEE B Buje
KpYyroBsix cermenToB. [lromans kax-
JOTO IMCKA HEeMHOro 6oJplue Io-
JOBHILI CeUeHHA KOJOKOJA. B mumn-
KOBOIi IIaCTHRKE EMEETCA OTBEpC-
THE, 3aKPHTOE LeNIyJIOu HOH MIeH-
. xoif. Yepes 310 oTBEpETHC B KOJO-
Koa mnponnkaioT X-r1yun. CBHHIOBRIE AHCKH TpeNAT-
CTBYIOT POHNKHOBEHHI0 X-1yyell NPAMHM NyTeM B Ipo-
crpanctBo 3a pmekom 2, Ha pepxmeil cropone xmeka 2
yEpemleH (ao0pecuupyomui SKpaH, aHuMamai nouTn
BCE CevYeHHe KOJOKoXa. Ha DKpam He MOryT NOHACTH
HE npAMEe TyuW, Hd TpeTepuesmie oXaH pas xudys-
HOEe OTDaMeHHe OT Kakoro-HHOYIh TBEDIOro Texa (Ha-
npumep crexaasEoil cTenkn). Ilepes KamIBM ONEITOM
KOJIOKOJ HATOJHAETCH JIUIIGHHHM IHJINA BO3TYXOM.
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Ecan sanpaBuTs X-Iy4d B KOJOKOJ IpeMie BCOro Tak,
yTo6H BCe OHH IONATAald Ha JUCK I, T0 B 2 HE BHAHO
HukaKo# daoopecuenunn. Ecam ke, RakI0HAT KOJI0KO,
MH BiycruM X-IyYH B IPOCTPAHCTBO MexAy 1 m 2, To
JAUb TOMAA He 3aKPHTAA JXHUCKOM 2 YaCTh SKPAHA HA-
yuaaeT ¢aoopecuuposars. Ecam HO COeJMHUTH KOJ0-
KOA ¢ BOJOCTPYHHEM HACOCOM, TO 3aMOTHO, 4TO € yue-
JMYeHHeM PA3pexreHHsd BO3LYXa (IOO0PECUeHIHS CTAHO-
paTea Bce clabee. Ecam motoM BHycTaTh BO3AYX, TO
FNTEHCHBHOCTH (AIOOPECLUEHNHE ONATH YBOJIMYHBAETCA.

f Hamex, 4TO CONPHKOCHOBERHE C MNPEABAPHTEIBHO
ocBeweNHEM X-TydaMH BO3LYXOM CaM0 1m0 cefe He
BHISHBAGT 3aMETHOHl (IO0OpPEecueHNYE IJIATHHOCHHeDO-
AHCTOro Gapud. B TakoM cIyuae m3 ONHCAHHOIO ONBITA
HYXHO 3aKIOYHTH, YTO OCBeleHHHi X-1yyaMm Bo3-
AyX HCHYCKAeT N0 BCeM HAlpaBIGHEAM X-IyYH Xe.

Ecau 65 wam ria3 OHI Tak e YYBCTBHTEICH K
X-1yyaM, Kak K BHIEMOMY CBeTy, TO paboTanomas
paspagHad TpyOka mpejcTaBIAlach OB HAM IOXOOHOH
HCTOYHAKY CBeTa, ropAleMy B KOMHATE, PABHOMEDHO
HAMOJHEHHOH TAOGAUYHHM XHMOM. BO3MOMHO, 4TO IBETA
npAMHX Jaydell m ayuell, mAymuMx 0T vacTHL BO3AYXa,
6slm OBl HEOJHHAKOBH.

Sl eme ne paspemma BoOHPOCA, TOro ke JH POAa
JyuHd, MCXONAWHE OT OCBOLIEHANX Tk, Kak ¥ HAJAlue
HAa BHX, NI HET. [pyraMu cloBaMH, ABIAETCHA 1M IPHYH-
HOH 9TEx ayveft nuddysHoe orpakenne wHiH ABIGHIe,
cxogroe ¢ (hawopeciennued 2,
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Jyun, upymue u3 BO3xYyXa, Tak®e JeHcTBYOT Ha ¢o-
TOrpaMYecKyI0 IACTHHKY. OTO OUEHb Jerko KOKa3aTb.
910 geficrBue mHOrZa JKame OOHADYKHBAETCH BECHMa
HexelaTeJpHEM Jad Habaogarens obpasoM. YToGH
M36aBUTHCA OT HEro, & NPH GOJBIIAX SKCHOZMUEAX HTO
vyacTo OHBaeT HEOGXOJEMO, HYKHO 3aKIOYHTH (OTO-
rpaduuecKyl0 IIACTHREY B COOTBETCTBEHRYI0 CBHHIOBYIO
060I04KY,

2. JIns cpaBHEHHS MHTEHCHBEOCTH WU3JIy4YeHHS JBYX
paspagHHX TPYGOK, a TaKike M JJIA PA3IMYHEIX IDYIAX
ncexexoaumi, s ynorpe6aaa mpmemocoGrenHe BPOJLe
¢poromerpa Dbyre (Bouguer). s npocroter # Oyny
Ha3HBaTh ero Toxe (oromerpom. YerpofierBo ero cae-
xyomee. ITocpegune IJIHHHOTO CTOJA BEPTHEAJIBHO IO-
CTaBIeH YKpenJeHHnH XOCKAMM NpAMOYTrOJbHHH CBHH-
uoBui amer. Bricota ero—35 cm, pmmsa 150 cM m
roaumna — 0,15 cm. C ramgoll cTOPOHH IWCTa pacmo-
Jaraetca mo paspanHoit Tpy6ke. Tpy6ku MoxHO IepeMe-
IATH BIOJb JHCTA.

Ha ognoM koHume ImcTa HoMmemaercd (I00pecuupyo-
muii dKpaH * Tak, YTOOH KaxJad MOJOBHHA €r0 0CBe-

# IIpu ®TEX, a TAaKKe W JPYrAX HCCICIOBAHIAX OKA3aI0Ch
oueHb yxroOusM npuMemats ¢ortomarp Oxucoma (Edison). Ox
COCTOMT H3 IOXOKEro Ha cTepeockon yTaspa, KOTOPHH nIOTHO
NpUKI3JLBAETCA K roaose HaGaojareas. KapTommoe xHO ¢yTaspa
MOKPHITO NIATHHOCHHEPOIUCTHM GapreM. DJHCOH BMECTO IIATHEO-
CHHEPOJECTOrO Gapnd ymorpebider meeant. fl, o1itaro, : 0 MHOTEM
OCHOBARHAM UPEANOYATAI MEPBO@ BPIIECTBO,
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wajaach TOIbKO OXHoil TpyOkoA. JIaA mamepenna upu-
60p YCTAaHABIHBAETCA HA ONMHAKOBYIO SDKOCTH CBEUe-
HUA 0Genx MOJOBHH. .

Caexyer crexaTh HeCKoAbKo 3aMevanuii 06 ymorpel-
Jemuu pToro Mprnbopa. [Ipexze Bcero caexyer saMeTHTs,
YTO YCTaHOBKA YacTO OHBAET OYEHb 3ATPYAHHTEILHOR
BCIEACTBHE HeNocToAncTBa Merounmka iyded. Tpy6xa
pearupyer Ha KamJyl HENPABHIBHOCTH B IPEPHIBAHUN
nepspyHOro ToKa. HenpaBmIbHOCTH e BCErza OBIBAIOT
upn npepuBaTtene Jenpeua u, oco6enuo, ®yro. IToaromy
peKoMeHnyyeTca HEeCKOAbKO DPa3 IOBTOPATH Kamioe Ha-
6aonenne,

Jlanee & xoTex Gk yKa3aTh, OT U€ro 3aBHCHT APKOCThH
¢aoopecuEpyOIIEro 3KpaHa, OCBemaeMoro X-aydaMu
¢ Takofl uacToTOH, uUTO rIa3 HaOMOJATENA YKe He
BOCOPHHIMAET HPOMEXKYTKOB OCBENmEHHA. OTa APKOCTH
3aBHCAT 1) OT HATEHCHBHOCTH H31YyYeHHsd, MCXOAALILTO
0T TNJAATRHOBON NJACTHHKE pas3pAgHO# TPyOKm; 2) Iro
Beell BepOATHOCTH, OT BUjA JAyYel, Maja0mUX Ha JKpaH,
TaK KAK DA3IM4yHHe BUJH ayueil (cp. HuikKe) B pasimy-
HOHi cTemeHm BO3GYMxIAOT (I00pecUeHmo; 3) 0T yia-
JeHds SKpaHa OT NCXOZHOIO NYHKTa Jyueil; 4) oT
HOITOIEHAd, TpETepHeBaeMoro JyJaMu 10 Jopore
K 9KpaHy; 5) OT ydmCIa pa3pAnoB B CeKyHALy, 6) OT
MPOXOJKUTEIBHOCTH KakJOro paspafa; 7) OT Ipo-
TONANTENBHOCTH H CHIH OCTATOYHOrO CBEYEHHA JKpa-
Ha; 8) OT OCBEIIEHHA JKPaHAa OKPYKAIOUEME PA3PALHYIO
TPYOKY TexaMu.
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Bo usGexanne omuGok caexyer Bceria EMeTh B BHLY,
YTO MH HMea# Gl yC10BHA, CXOJHbIE C HAMIMMH, B TOM
caygae, ecan GH B3TyMAJTA ¢ TOMOWBIO (ITI00PECAHIMI
CPABHABATHL JBA IIEPEMEXAIUXCA HCTOYHHKA CBOTA
pa3JIdyHOro LBEra, OpuyeM MCTOUYHMKH GHLIM 6B OKPY-
HOHE TNOIMOMAOMEMHE 060J0YKAMH H IOMEUIEHH B
MyTHO# — Mam aoopecuupylomeii — cpexe.

3. Corxacro § 12 moero mepBoro cooGuienns, €Cxo -
HEIM TyHETOM X-Jyuefi ABIAETCA TO MECTO pa3paiHOH
TPYOKH, HA KOTOPOe NOMajaloT Karoxuue ayynm. OTcoxa
OHH DACHPOCTPAHAIOTCA «IOO BCEM HAIPABJICHAAM».
Nurepecuo 6uio GH y3HATH, KAK MEHAETCHA C HANDAB-
JeHHEM WHTEHCHBHOCTh AyYeil.

Jaa STUX ONKTOB Jaydile BCEr0 NPHFOEHH IApPO0G-
pasHble paspAnuHe TpyOkH ¢ Xopoumo OTmanoBaHHOI
naaTuHoBoll NmaacTHHKOH, HA KOTOPYKH HOX YraoM B 45°
nafaloT KaTojHne ayun. B Taxod TpyOke cTerIAHHOe
nolymapHe, Jemamee HAJ IJATHHOBOH IIACTHHKOM,
¢daoopecuupyeT BCE ¢ pPaBHOMEDHOH WpPKoCThIO. Yike
H3 OFXHOI'0 HTOTO MOXKHO 3aKIOUHTH, 4TO GOJBIINE H3-
MeHeHUS WHTEHCHBHOCTE ¢ HANpaBIeHUEM He HMeloT
mecra. TakmM o6pasoM 3aKkoH ucnyckamus JamGepra
3zech HenpuMenuM. Ho sta dunoopecuenuns B Gompiuieit
cBOeH 9acTH MOIIa BO36YHIATHCA H KATOXHEIME JyYaMH 15

Jlas ToyHOro omnpemeleHnda B PA3AUUBEIX TPYGKaxX
¢oTOMETPOM - HCCAEN0BAIACH HHTEHCHBHOCTD M3Iy4YeHHA
B PasInyHHX HalpaBieduax. Kpome Toro, fas Toii xe
eJdn A SKCIOHMPOBAX (oTorpaduyeckyi IIenKy, Co-
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PHYTYIO fl0ayKpyroM (pagzuyc 25 cM), B HEHTPE KOTO-
poro momema’ach IJIATHHOBAH IJACTHHKA DAa3psiHOR
TpyOkn. BeaepcTsne HEOJXMHAKOBOH TONIIMHBL CTEHOK
TpyOKY, HCIycKaeMble B DA3INYHBHIX HANPABIGHHAX
X-Iy4” TOTIOIAOTCA CTEHKAMH DA3ANYHO. OTO OYEHb
CHIBHO Memaer np 00OmX MeToxax. YIaxoch, ORHAKO,
CPABHATL TPOHASHBAEMYID X-JAYUaMH TOJU[Y CTeKIa,
BCTABIAA TOHKME CTEKIAHHHE ITACTHHKH.

PesyasraToM 3THX HecxemoBaHmil ABIZeTCA TO, YTO
yKa3aHHAA IIEHKA TOYTH JO CAMOTO Kpad OCBEIIaeTcs
X-ayuyamu paBHOMepHO. Toapko IpH yrie HCOYCKAHHA
X-nryuet B 80° @ Mor 3aMeTHTh, UTO OCBeLjeHHe Ha-
yuHaeT oc1aGesaTs. Ho 9T0 yMEHbIIGHHE OTHOCHTEIbHO
04elb MAJO0, TAK UTO [IABHOE M3MEHEHUE HHTEHCHBHOCTH
npoucxofuT Mexxy 89° m 90°,

§l me maGmojax pazHHUUH B cBoficTBax X-ayyedf, ucny-
WeHHHX [0 PA3HBIMH yraaMm '*.

BenegcrBue onmcaHHOTO pacuopefeleHHs WHTEHCHB-
moctn X-nyuedl, n300pamenud MIATHHOBOA IIACTHHKH,
L0y YeHHHE TOCDEICTBOM KAMOPHL ¢ y3KUM OTBOPCTHEM
i y3K0H Ieablo, JOIKHH OHTb TeM HHTEHCUBHEEs
yeM Goapie yroa, oOpasyeMmull NIATHHOBO# IIACTHH-
koff m sKpaHoM mim ¢oTorpadrueckoii NIACTHHKOL.
Yrox oTOT He ZOJNKEH, OfHaKo, mpeBnmars 80°. C mo-
MOMBI0O COOTBETCTBYIOIIEX HpHCIOCOGIEHMIT, WO3BO-
IABIIAX CPABHUTH M300pakeHws, OTHOBPEMEHHO IOJY-
geHusle OT OXHOH W Tofl e TPYORW MOJ DASAHYHHMHA
yraaMA, fi MOT, OXTBEPIATH HT0 3aKJM0UEHHE.:



58 TPETBLE COOGIEHHE -

Takoit e caydali pacmpeseneAns MHTEHCHBHOCTH
HCOYLIeHHEX Jydeil MBI BCTpedaeM B onTuke npu Quio-
opecueunuu. COOTBETCTBEHHOE SBICHHE MOKHO HaGmIo-
JaTh caexymumM o6pa3oM. B uwermpexyroupunit cocyj
¢ BOOil HAJTHBAIOT HECKOJILKO Kalledb PacTBopa ¢uwoopec-
LIeHH F 0CBEWAIOT COCY L GeJEIM HIH (HONCTOBKIM CBETOM.
Torpa HauGolee spkas ¢aoopecuenuusa HabJwgaeTes
IO KpagM MeJIeHHO omyckaomuxes mureli daoopec-
nuna. Kak pas ma xpagx yrox menyckanma csera (-
opecueHnun mMeeT HauGoabuIee 3Hayenne. CTokc (Stokes)
B OJHOM CXOJHOM ¢ ONHCAHHHM CJIy4ae 3aMEeTHI, UTO
BO30yRKIaomui (IIOOPECHEHIUI0 CBOT IOIMONIAeTCs
¢moopecuupylomes KuIKOCTBI0 3HAYHTENBHO CHIbHES,
yeM cBeT ¢Quaoopecnennnd. OYeHs WHTEDECHO, YTO M
KATOXHHE JyuHd, Bo30yX&Iaolue B MiaTHHE X-IY4H,
MOIJMIOMIANTCA €10 3HAYMTENBHO . CAIbHEe, 4eM CaMu
X-1yyn. OTO HABOXHT HA MHCIb, YTO MEELy 06ouMH
ABJIEHHAMA — IPe06pa30BaHmeM CBeTa B ¢BeT ¢uroopec-
IERNUA W KaTOZHHX.ayueli B X-Iyunm — mmeercs HEKO-
topoe cpoxerso. Iloka, oxmHako, 9TO mpexmONOXKEHHE
He fABIAETCA HEOGXOXHMEIM.

Habmozenrda Haj pacnpejeleHHeM HHTEHCHBHOCTH
B HCIYIEHHHX MIATEHOBON MiaacTuHKO# X-Iyd4ax mMenT
U3BECTHOE 3HAYGHWE JJA TEXHHKHM TNOJyYeHHAS TEHeBHX
kapTiH. CorracHo ykasaHHOMY BHIIE, CAELyeT IOMelaTh
paspaiayi TPy6Ky TaK, 9TOOH HCHOJB3yeMble JJi
moxyuenna Kapraul X-1yuH OOKMZATM NJIATHHY [OJ
BO3MOKHO OOJBIIEM, (e TpeBblAMuN, oXHaKo, 80°,
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yraoM. B arom cayuae moayyaloTea HaGolee peskue
KapTunbl. Ecan & ToMy %e MIaTHHOBASA IIACTAHKS XOPOMIO
otTunnoBaHa U TPYOKa YCTPOEHA TAKHM 06pasoM, uTo
KOCO HCNYImEHHEe Iy4N HE JONKHH NMPOXOXATH Goxee
TOACTHI Cx0ff CTEeKJa, YeM. IepHeHJuKyIAPHbE, TO He
IPORCXOTUT W NOTEPH MHTEHEeWsHOCTH 1%,

4. «IIporMnaeMocTbl0 TAHHOTO Texa» s 06G03HAYAL
B MOEM IepBOM cOOOUIeHHM OTHOMEHWE SPKOCTH IO-
MEIeRHOT0 HeNOoCPEeJCTBEHHO 3a TeJXOM INepIeHIHKY-
agpuoro K X-1y4aM  (I0OpecHEpYIOMEro  dKpaHa
K ADKOCTH €ro B OTCYTCTBHE 9TOTO Te’xa, NPH OXHHA-
KOBHX NPOYHX YCIOBHAX. YAEAbHOH HPOHHUAEMOCTHIO
BEMeCTBA JOJKHA HA3HBATHCA IPOHMILAGMOCTH CJO,
TOMMMHA KOTODOTO DaBAA EJHHANE; OHA PABHA KODHIO
crenenn d u3 NPOHAIAEMOCTH, ecad d O03HAYAET TOI-
IAHY OPOHH3HBAEMOrO CI0A B HampaBleHmH X-ayyei.

s ompenexennd mpormUaeMocT: A ynoTpebrAa co
BPEeMEeHH MOero NepBoro cOOOUleHHs, TIABHHM 00Da3oM,
onmmcannuil Bume dotomerp. Ilepex oxmoit 3 oxpmua-
KOBO fAPKO (hI00pECHHPYOMMX NOJIOBHHOK DKPAHA IO-
MemaeTca NIACTHHKA HCCIELYEeMOro BEMIeCTBA — alio-
MUHHA, CTAHHONA, CcTEKIa u T. A. Bexexcrsme dToro
noayyaercA PasHANA APKOCTH 0OEHMX IOJOBHH DKPaHA.
Ou#a BHIPaBHHBAETCA MAH HEKOTODHIM yXaJeHHeM TPYOKH,
ocBemanueii He3aKPHTYI0 NOJOBHHY JKPAHA, HIM NpPH-
OamenueM BTOpoil Tpy6kE. B oGomx caydadax orHO-
feHde KBAJIDPATOB PACCTOAHME IIATHHOBOH INACTHHKR
OT 9KpaHa 10 H mociae CMemeHHs TPYyOKH JaeT MCKO-
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MYI0 BeJHYHHY NPOHHIAEMOCTH HCCJAELyeMOro Bele-
crea. O6a cmoco6a NPUBOXMIM K €IMHOMY De3yJbTarTy.
BBoxa mocie mepsofi BTOPYIO IJACTHHKY TAKUM XKe
¢0co60M, MOXHO HafiTd MPOHENAEMOCTs €e KJid Jyueil,
fipomegmuX y#e 4épes OJHY IIACTHHKY.

B onucanroM MeTofe HpexmoJaraercd, 4To ApKOCTH
$haoopecnapyomero skpana 06paTHO LPONOPUAOHAIEHA
KBaJApaTy paccrognma oT HCToyHMKa X-ayyed. Iro.
MMEeT MecTo TOJIBKO B TOM CIAyYae, €CJH, BO-IEPBHIX,
BO3LYX He IOrjIomaeTr # He wuonyckaer X-ayueir @,
BO-BTOPHIX, APKOCTh CBETa (hI00PECUEHIIH NPOMOPIHO.
HAJbHA WHTEHCHBHOCTH oOcseuiennd. [lepsoe yciosme,
0uYeBHJHO, He BHmoaLdAeTcd. HenmsBecTHO, BHIOMHACTCS
1% BTOpoe ycaome. IToaToMy & MOCPEXICTBOM OIBITOB,
CXOLHHX ¢ onucaHnsME B § 10 Moero epBoro c0o06-
ueHnd, yoeinacda B TOM, YTO OTKIOHEHHSA OT 3aKOHA
I pONOPLUOHAIPHOCTH HACTOJBKO MAalbl, YTO B JAHHOM
ciyyae HX MOXKHO He UDHHEMATh BO BHHMAHHE.

BBEIy TOro 4to OCBEIaeMHE Tela ONATb HCOYCKANT
X-ayym, HyKHO OTMETHTH Caleiywomue xsa ¢axra. Bo-
nepBHX, ¢ IOMOmBI (oToMeTpa He Moraa Omth 3a-
MEUeHa DA3HMIZ B NPOHMIAEMOCTH allOMHHHeBOil mia-
croEKH ToAmuHOH B 0,925 MM ¥ 31 caoxeHHOro BMecTe
amoMuaueBoro Juerka mo  0,0299 MM, TOMEHH
(0,0299 X 31 =0,927). Bo-Brophix, ApKocTs (aoopec-
HEPYIOIIEro SKpaHa He H3MeHAETCA 3aMeTHO, moMe-
NIaTh JM NJACTHHKY HeNOCPEeJCTBEHHO Tepel SKPanoM
NI WA HEKOTOPOM PACCTOAHUN OT Hero,
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Jlag amoMHHES Pe3yIhTaTH JTHX HECAeLoBalil npu-
HUUGEMOCTH TAKOBHL:

., S ———
e e —————_

ITpoHuNAeMOCTD  ATI0MITHUeBHX Tpyora
MIACTHHOK RJIA NePHeiIHKYyIApHo
najaouuX Jydei 2 I 3 l 4 | 5
Iepeo#t -— roamuuo B 1um | 0,40 | 045 | — 0,68
Bropok » « » | 055|068 — | 073
Mepsoit » B2uM| -- | 0,30 | 0,39 | 0,50
Bropol » » - 0,39 | 0,54 | 0,63

W3 sTuX-ONHITOB, & TAKEKE M3 CXONHHX C HEMH, ClLe-
JAaHHEX CO CTEKIOM M CTaHHOJeM, MH [OJXyyaeM B
IepByl0 Ouepels CJerylomuii pe3yapraT: ecim mpej-
CTaBUTH cele mceaefiyeMoe Teio COCTOAMEM H3 OJMHA-
KOBO#l TOMIIWHH CJ0EB, DACHOJIOKEHHHX TNepleHguKy-
Japuo ¥ nyuky X-ayueft, To wamisi# n3 caoes Goiee
npoHunaeM JAJad IIPOHH3BIBAIOMEX ero X-ayduedt, uem
npexupymuii. ‘MHslME caoBamMm: yxcapHas TpoHAIae-
MOCTh KaKOT0-auG0 Bemecrsa TeM GOJbIC, ueM TOJIE
AcCCJIeLyeMoe Telo. '

ITOT Pe3yALTAT HAXOAHTCHA B MOJHOM COrJACHH C TEM,
4T0 MOMKHO Ha6IOfaTh HA ynomamyrofi B § 4 wmoero
nepsoro coobmenus ¢ororpagun CTaHHONEBOR WIKAJILI,
Cornacyerca on u ¢ Tem 06CTOATEALCTBOM, 4TO HA
doTtorpaaueckux CHIMKAX CDPABHHTENBHO "PE3KO 3a-
METHH TeHH TOHKHX CI0eB, HAlpuMep Tewb Gymard,
ynorpeGagemMoii 18 3aBEPTLIBAHEA NIACTHNOK,
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5. Eecan j1se njacTHHKH W3 Da3aNYHBIX  BEINECTB
OAWHAKOBO NPOHHIAEMB], TO DTO DABEHCTBO Yike He
IOJKHO CYLIECTBOBATH HpII M3MEHEHHM TOJUIMHH IIa-
CTHHOK B oXmHakoBoM ortHomewun. IIpome Bcero sTo
JOKA3HBAGTCA ¢ INOMOUIBI0 JXBYX DAIOM IOMEUIEHHEX
mKal W3 MiaTuiel ¥ amomumun. S moap3oBaicd Tia-
TrROBOH Qouasroft 0,0026 MM m amomunieBofl ¢oabroi
0,0299 MM ronmuuu. Ilomemas 3Ty JBOfHyH IIKa€y
mepef (aAOOpECHHPYOWEM HKpaHoM uam ¢ortorpadm-
4ecKoHl IIACINHKON, &, HAUpEMep, B OLHOM CJIy4ae
HalleN, YTO OJMH JIMCTOK NJIATHHEL TAK e TpPOHHNAEM,
KaK IIeCTh JHCTKOB axmoMuuusd. Ilo mponunaeMocTs ABYX
IJATAHOBHX JHCTKOB OblIa paBHA IIPOHHIAEMOCTH HC
IBeHalNATH, & MEeCTHAIUATH JINCTKOB aniomunua. Ilpm
yuorpeGienny Apyroii paspamnoif TpyGrm s moxyuma
1Pt=8Al m 8Pt=90Al. s »3Tux OmDHTOR ClIexyer,
4TO OTHONIEHHE TOJNUIUHEL CI0eB IJATHHH U alio-
MHHEA, O00JafalIlEX OAMHAKOBOIl MPOHHIAEMOCTHIO,
TeM (oxblue, YeM MeHpUle TOJL[AHA WCCJETYeMEIX
CIO0EB.

6. OrHowenne Toau(uH JBYX OJMHAKOBO MpOHHUIAE-
MBIX IJIACTHHOK W3 DA3JMMYHO'O MATEpHAJa 3aBHCHT OT
TOANMHE I MaTepuaia TeX Tel, HaNpEMep CTreKJsH-
HO#t ¢TeHK® pa3paAiHOH TPYOKW, CKBO3L KOTODHE LOJKHH
npofitn  X-Iyum X0 BCTPEYH C HCCAEAYEMHIMH IIa-
CTHIKAMH. . .

Uro6m XOKA3aTh HTOT DE3YJIBTAT, HE SBIAMOUMACH
HEOXKUJAHHEIM ITOcHe IpHBEJeHHHX B § 4 m 5 ¢akrToB,
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MOKHO MOJb30BATECA IPHCHOCOGIEHHOM, KOTOPOE f Ha-
3WBAI0 MIATHHO-AJIOMHHAEBHIM OKHOM. Mbl yBHIEM, uTO
HM MOJGHO [10Jb30BATHCA H XA Ipyrux nexeil. Yerpoeno
oHO caexynomum o6pasoMm. Ha TonxoM Kycke Oymarm
HaKJeeH IpaMoyroabubit (4,0 6,5 cM) Kycox niarm-
uoBo#t ¢oxery, toammsoir B 0,0026 MM. B nxarume
npoxenaHo 15 KpyrisiX OTBepeTHH, PACHOIOKEHHHX B
tpr psata. llonepeunur xaxnoro orseperud 0,7 ¢M. OTH
OKOII@YKY MOKDHITH TOYHO MOAXOAAIKMME IO pa3MepaM
JHCTKAMA aToMunaesoil doapra Todmuuoir 80,0299 mm,
aKEYDATHO HATOMEHHBIME JIpyr Ha jpyra. B nepoM
OKOIIGYKEe OXMH, BO BTOPOM JBAa M T. I. X B NATHAXIA-
TOM, HAKOHEN, UATHAIUATH AJIOMUHHEBHX JIHCTKOB.
Ecan momecrurs 310 npucmocoGaenae meper duaoopec-
NEPYIOIIMM SKEDAHOM, TO MOKHO IPH HE CIHIIKOM HeCT-
kax (cp. HmEe) TPyOKax BHOJHE ONpENEIeHHO YKa-
3aTh CKOJIBbKO AJIOMHHHEBHX JHCTKOB TAK ke NPOHH-
naeMb, Kak mIaTnHa. Ymeao sTo GyreM IJd KPATKOCTH
HA3HBATH HOMEPOM OKHa 16, ’

B rauyecTBe 5TOr0 HOMepa A HOJYYHI B OXHOM CIY-
yae NpH NpAMOM OCBemieHEm uncao 5. Ecam xe mo-
MeCTHTb Iepej npudopoM NIACTHHKY X3 0OBIKHOBERHOI'O
HATPOBONO CTeKJa TOJIUIEHON B 2 MM, TO MmOJYyYaercs
HoMep okma 10.

Taxum o6pa3oM oTHOmeHHE TOJNMIEHE CIOEB Ija-
THHH ¥ AJIOMEHMA OLMHAKOROH HPORMIAEMOCTH yMEHb-
IHIOCH BIBO@ BCAEACTBHE TOr0, 9YTO BMeCTO Jyueil,
HIYIWIAX HeM0CpPeNCTBENHO OT paspaxnoil TpyOkH, MoJb-
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30BaJMICh JAyYaMH, NPOMEIUIHMH 9epes CTeKIAHHYIO
IIACTHHKY B 2 MM TOJNUIUHEL.

Cuxexzyer ynoMsaHyTh 371ech ele OXMH ONHT. IliaTmmo-
aJIOMHAHNEBOE OKHO OBLIO MOJO0XEHO Ha IMaKeT, coxep-
wasmnit 12 ¢ororpaduyecknx mrenok. Ilocre skcmo-
SHIEM W INpOsABIEHA:d, ILIeHKa, JIeXaBlIad Hernocpej-
CTBEHHO IOJ OKHOM, XaJa HoMep OkHa 10. [Benaxmartas
Taxa HoMep 13, a Bce ocTaJpHEIe — B IIPABHIBHOI IOCIe-
ToBareabHoCcTH mepexoxr or 10 x 13.

7. Onucannrie B § 4, 5 @ 6 ONHTH OCHOBLIBAIOTCA
Ha H3MeHeHnu HuTeHcHBHOCTH X-Iydell, MCXOTAIIAX U3
ojuofi pa3paguoii TPy6xH, HCIHTHBAEMOM UMM [pH
NPOXOKIGHNN Uepe3 pa3imyHHe ‘Telra. HykHO Temeps
J0Ka3aTh, YTO nponnuaemocm'o;moro H TOTO &KE Tela
MOXeT OLTh pasamyoil xia ayuei, ncnymeumx pas-
JAYHHMA TpyORaMHu.

B caenyiouieli TaGimue TaHl 3HAYEHHA IPOHHIAE-
MOCTH ATOMHHAEBOH NIACTHHKH, TONUAHO B 2 MM,

Mponunaevocrs amo- |

\ TpylGra
MAUUCBO  IIACTHNKH
AU NCPUCTIIHRY.THPHO
NaJAKNUX Jyueit
v v 1 2 3 2 | 5

Toammra 2 MM I0,00M! 0,22‘ 0,30’ 0,39 ,00!059
1

mag X-aydeil, Bo30yKISHHHX B DPAa3aNYHHX TpyOKax.
Ilekoroprie m3 9THX 3HAYEHAH B3ATH U3 IPEXBLTY-
‘mefi TaGAAIHE.
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Paspaiste TPyOKR OTIAYAIACH OZHA OT IPYrofi rias.
HHM 00pa30oM He KOHCTpyEumel m He TOMMEHOH CTEK-
AAHHBIX CTEHOK, & CTeNeHbI0 PaspexeHHd cojepialle-
rocAd B HEX ra3a # Pas3pAXHHM IOTEHIAAIOM, KOTOPHI
obycropamBaeTca cremenpi paspexennd. Tpy6ra 1
Tpelyer naumeHbliero, Tpy6ka 5 HamGoabIIEro paspsar-
HOTO HoTeHnuata. Hag KpatkoeTe OyieM TIOBODHTS:
Tpy6Ka I camasa MmArkad, TpyOka 5 camas mecTkad 17,
Bo Beex cayyasx ymorpeGasimeh Ta e caMasd Ka-
tymka Pymropda, HemocpescTBenHo COelHHEeHHAd ©
TPYOKOil, TOT Ke mnpepsBaTeNh M OJAAAKOBOR CHIHI
TOK B NEpPBHYHOH IemH.

Cx01HO ¢ amOMEHEEM BELyT ce6d M MHOTHe Jpyrue
ACCIeTOBAHRKE MHOIO TeJa. Bee oHn Goaxee MpOHANEEMH
I aydyeit Goxee #ecTknx TPYGOK, ueM XId ayuei,
HCUYHIEHHHX G(oJee MATKUMU TPyGkamm *. OtoT (axr,
no-MoeMy, MeeT 0COGeHHOe 3HAadeHue.

OTHOmIEHWe TOMIIUH OJMHAKOBO NPOHMIAEMBIX IJIa-
CTHHOK N3 Da3IMYHLIX BENIECTB TAKKe 3ABHUCHT OT
KECTKOCTH TPYOKH. DTo ceffyac e MOKHO YCTAHOBHTH
¢ TOMOIBI0 MJATHHO-aXiOMEHEeBOoro okHa (§ 5). Jna
oyenb MArkoii Tpy6Km mOJaydalcs, HalpuMep, HOMEp
OKHa 2. A jg1a OYeHs KeCTKOH, HO 10 OCTAJIbHHM
CBOHCTBAM OXMHAKOBOR TPyOKH NaXe He XBATAJO MKA-
IH, poxozamed po Ne 15. Orcioga caxexyer, 4To OT-
HOUIeHHE TOMMNMH NJACTHHOK H3 IJATHHH H aJIOMUHUS,

* O noBejeEnE <HGHOPMAIBHNX» TpPyGok CM. Huxe crp. 70
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o6raxanmuX 0J1FHAKOBOH MPOHHUREMOCTBIO, TEM MEHb-
e, 4eM XKecTye HCIOAb3yeMad TPy6Ka, nmiu, MpuHAMAL
BO BHUMAHHE COOGINGHHOE BHIIE, YeM MeHbIie JyyH
NOrJIOUIANTCA.

Pa3ruunoe nosezenne aydeil, meoyimennsix TpyoKaMu
pa3amyHofl KEeCTKOCTH, NPOABAAETCH, KOHEYHO, M B
M3BECTHHIX yXKe HaM TeHeBHX kaprunaX. Ecuam, nanpm-
Mep, MpPOCBEYHBATH PYKY OYeHb MArkoit Tpybxoii, To
noJydyaeTcA TeMHad KapTHHA, HA KOTOpOH cralo Bhl-
rexsores koern. Ipu noxs3oBanuu Goaee xectro#t Tpy6-
Koit KOCTH De3KO BUIHEL BO BCEX JeTaJdAX, MATKHE #Ke
yacTH, HAMpoTHB, caadH. Ecau xe Tpy6Ka 0ueHb KeCT-
Ka, TO I OT KOCTeil 0CTAlOTCA TONBKO ciaalHe TeHH.
N3 sroro caexpyer, 4ro BHOGOp TPyOKH 3aBHCHT OT
CBOHCTB paccMaTpHBAEMOr0 MPEIMeTa.

8. Crenxyer yka3aTh emie, 4To cBOiicTBa ayueil, ncny-
HIENHKX OfHO# M TOit We TpyOkoH, 3aBmeaT oT pas-
JAYHEX o6cTodAreapcTs. HecaenoBannsa ¢ IOMOIIBIO
NJIATHHO- AJIOMAHUEBOT0 OKHA TNOKA3HBAKT, YTO HA
cBoficrBa 3TH BamAwT: 1) xapakTep paGOTH nNpephBa-
read Jempena mam Pyko y HHIYKTODOB, T. €. X0
TOKA B NMepBHYHOH nens; Cofa OTHOCHTCA M CIELyI-
mee yacTO Ha6I0jaeMoe #BIeHHe: HEKOTODHE U3 OH-
CTPO CJEAYIOUUX JPYr 3a ADYroM pa3panoB BO36Yk-
raoT X-TyYd, OTIMYAIMHECT OT JPYrHX HE TOJIbKO
0c000fi WHTENCHMBHOCTBIO, HO M IPOHHUNAEMOCTHIO;
2) HCKPOBOH NmpOMeKYTOK, BKIOYAEMHl nepex Tpyo-
xoif Bo BTOpHUHyIO OOMOTKY; 3) BKIi0Yenue TpaHcdhop-
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maropa Tecra; 4) cremenp paspekeHus rasa B paspai-
no#t TpyOxe (kax yxke O6blIO ynOMAHYTO); 5) -pasiny-
HHE eI HeJOCTATOYHO M3BeCTHHIE IPONECCH BHYTDH
paspanuoii Tpy6ku. Hexorophie m3 dTux $akTOpOB 3a-
cayxuBalT Golee NMOAPO6HOIO OGCYRAEHUS.

BossMen eme ne uCNOJb30BAHHYIO M HE OTKAYAHHYIO
TPY6Ky ¥ coegundM ee ¢ PTYTHHM HacocoM. Orkaum-
Basd ¥ uporpesad TPyOKy, Mbl KOCTHrHEM HEKOTOpOi
CTEIeHN DPa3pekXeHnd, NP KoTopoft moABATCA NepBhHe
X-ayuyn. OHE 3aMETHH 10 CIA60MY CBEYEHHIO (awopec-
uupyluero skpana. llpmcoermmenHNii maparreasHo
TPyOKe HCKPOBOH NPOMEXKYTOK JaeT HCKPH B HECKOABKO
CAHTAMOTDOB JIIMHEL. ILIATHHO-AJIOMUHHAEBOe OKHO M0~
Ka3piBaeT OYeHb HHU3KHe HOMepa. Jyuy# oueHs cHIbHO
noraomaiorea. Tpybka «ouens Markad». Eeam mocae-
I0BaTeabHo ¢ TPYOKoH BEMOUHTH MCKPOBOHl IpoMexy-
TOK HIM NpHKIOYHTH Tparcdopmarop Tecra, To mo-
IyualTea crabee moraomawmueca u 60Jee HHTOHCHB-
HHe Jyud. I maures, manpumep, B OAHOM C.Iyuae, 4TO
IOCPEJCTBOM yBeJduYeHNA BKJINYEHHOTO Iepel Tpy6Koi
HCKPOBOr0 IPOMEKYTKA MOIKHO IOBBICHTH HOMED OKHA-
or 2,6 50 10.

9T1H HabMOZEHAA IPHBEIX MEHA K BOIPOCY, HEXb3s
Ju, Tmoxp3yacs Tpanchopmaropom Tecaa, HOIyYATH
X-ayynm u npun GoJee BHICOKAX jaBAEHHAX. ITO, xeif-
CTBUTEJBHO, HMEET MECTO: IOCDPOJCTBOM Y3KoH TpyOknm
C 3JeKTPOJAMH B BUJE IIPOBOJOK MHE YZAJIOCh IIOJYYHTH
X-nyum, KOrKa JaBleHHe 3aKIOYEHHOr0 B TpyOKe BO3-
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Ayxa paBuanoch eme 3,1 MM pryTHoro croxba. Ecuu xe
B3ATb BMECTO BO3IyXa BOZOPOX, TO JABIEHHE MOKeT
6uiTh eule Buue. Hammenbwee paBienne, IpE KOTO-
poM B Bo3Lyxe eme MoryT Bo30ymmaTeca X-nydm, I
He Mor ompefeants. OHO JCKHT BO BCAKOM CJIydYae
mmxe 0,0002MM pryrdoro croaGa. Takum 06pasom
06IaCTb JIaBIEHHA, BHYTPH KOTOPOil MOryT 06pa3oBH-
BaThed X-1yuHm, Temepb yxe ouedb Beanka. C 1aib-
HefluM OTKAUABAHWEM «OYEHH MATKOiH» TPyOKH, He-
OOCPeICTBEHHO COEJRHEHHOH C WHIYKTODPOM, YBeJHYH-
BAGTCA HHTEHCHBHOCTb fyuefl, m Bce 6oapmad YaCTH
HX OPOXOZUT CKBO3b ocBemaemue Tela. llomemennas
mepes $IOOPECHEPYOIIMM SKPAHOM PYKa JeraeTca 060-
lee NPOHHNAEMOH, M HAa INJATHHO-AJIOMHHUEBOM OKHE
moJyuanTes 6oJee BHCOKMe HOMepa. Jlas Toro uToOH
paspax meJ 4epes TPyOKY, HY#HO OJHOBDEMEHHO yBe-
JUYNBATH NapatielbHO BKINYEHHHIH ‘nCKpoBoOi mpome-
#yTok. TpyOka Crexanach mecrye.

Ecan mpopoakaTs oTkaurky eme Raibuie, TO TPYyOKa
Jenaercd HACTOJBKO KECTKOH, YTO IPHXOTUTCH XEaaTh
HCKPOBOH npoMexyTok Goxbme 20 cm. Temeps TpYOKa
HCNIYCKAET JY4H, AJA KOTOPHX BCe Tela OYEHb MpO-
HAIIAEGMH: HCCAeLOBAHHAA IOCPELCTBOM (II0O0PeCIHpYIio-
IEero JKpaHa iKelesHad OIACTHHA, TOMMUHOR B 4 cM,
OKa3HBaeTCA elle NPOHMUNAEMOI.

OnmcanHoe noBexexue TPYOKH, HEMOCPEJCTBEHHO CO-
@JIMHEHHOH# C PTYTHHIM HACOCOM W HHIYKTODOM, ABISETCA
HOPMAJBHEM. YacTO BCTpPEYAIOTCA OTKIOHEHHS OT ITOTO
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npasuia, 00ycaoBleHHHe caMo#i paspaaxofi. Boobmie
roBops, NOBefkeHHEe TPYGOK MHOTrZa OHBaeT COBCEM He-
Pa3pelnMEM.

Mu npexmonarain, 9T0 MOBHILEHNE KECTKOCTH TPYOKH
BO36y&kIaeTcs OpojoMkeHmeM OTkadkdn. OHO MoOxer
NpPONCXOJATh H HHBIM oGpasom. Tak, nampmmep, orma-
fHHaA OT Hacoca, TPyOka cpexmell mecTkocTH cama
co60il Jelaerca xecrye, eCau IPABHILHO NMOJb30BATHCSA
eio xaa Bo3Oyxpenna X-ayuedt. Ilox npasmibmoit pa-
6oroif moxpa3yMeBaeTcA Taxad, NpPA KOTOPOH NIATHHA
BN 0cTaeTcd XOXOXHOH, ILIM AMImb caad0 HArpeBaeTcs
paspajamu. K comareunio, 5T0 NOBHIIEHAE #ECTKOCTH
JZOCTHrAeTCA 32 CYeT Mpo10JKHTEJISHOCTH CDPOKA CIY&-'
6u1 TpyOKHE. 31ech EMeeT MeCTO HIymee caMo coGoi
yaAyulIeHne BaKyyMa.

ITocpeacrBoM oxuo#t Ttaxoif TpyOKH, creiaBmedcs
OYeHb KECTKOH, & NOXy4MI OYeHb XOpOmYK ¢oTOrpa-
¢HI0 CTBOJOB OXOTHHULEr0 pYKbA CO BCTABICHHBLIMH
B Hux marponamu. Ha meft MoEHO OGHIO ACHO H Pe3Ko
BuIEeTH BCe AETAJH NATPOHOB M BHYTPEHHHE HeNpa-
BHJLHOCTH XAMacCKEX cTBOJAOB. Paccrosmnme oT miaar-
HOBO/i MIACTHHKE DaspAiHOd Tpy6kM A0 ¢ororpadu-
vyeckofi pjaacTuHEM Onito 15 cM, IlpoxommmredsHOCTH
skcnosuumn 12 MHHYT, OKGUO3MUAA COOTBETCTBEHHO
BEJHKY BCIEACTBHE caaboro zeiictBua Ha ¢otorpadu-
YecKyio IIACTAHKY MAJOMOTI0MaeMEIX aydeii (Cp. HHEKe).
ITpepuiBatens Jenpena mpumaoch 3aMeHATH (PEPHBA-
reaem Pyxo.
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DBrio 65l MHTEpECHO CKOHCTDPYHPOBATH TpyOKwW, mO-
8BOJAIONHE NPUMEHATH eme 6oJee BHCOKHE pa3pagHbe
NOTeHIHAMH, YeM DTO 0 CHX IIOD BO3MOKHO.

Brime O6HI0 yEa3aHO, YTO ODAYMHONR NOBHIIEHUA
JECTKOCTH OTHAAHHON TDPYOKM sBIAeTCH yayumIeHHe
BAKYYMa BCIEJCTBA€ pas3pAxoB. OTO, OXHAKO, HO
enuacTBeHHaa npuumna. IlomuMmo dtoro mmeoT Me-
CTO W H3MeHeHHd SJACKTPOXOB, KOTODHeE IefcTBYOT Ta-
KnM ke 00pasoM. B ueM oTH u3MeHEHHS BaKJIOYANTCH
A He 3HAW.

TpyOky, cmexaBmyiocss CJIHIIKOM MKECTKOH, MOXHO
cleXaTh MArde, BOyCKas B Hee BO31yX, HHOTAa Ha-
rpeBad TPYOKy MIdM MeHAA HAnpABIEHWe TOKA, WM, Hax
KOHEIl, IIPOIYCKAsA Yepe3 Hee OueHb CHIAbLHEe PA3PALLL.
OpHako B 1nocaegHeM caydae TpyGka Goabuieil 4aerbio
npuo6peraer cBoHcTBA, OTAMYHHE OT BHIIIEONACAHHEIX.
Taxk, manpmmep, Tpy6ka MHorga Ttpe6yer OYeHb BEHICO-
KOro pas3pAfHOTO NMOTEHIMAJa W HCOYCKAeT Jyyd, 1al0-
mue CPABHATEABHO HU3KHMH HOMED OKHA M CHJBHO WO-
raomaemsie, Mue OB He XOTEJIOCH XaJblle pacCMaTpPH-
BATH NIOBeJieHNE HTUX «HEHOPMAJbHHX» TpyG6oK. CKOH-
crpyaposannne llemnepom (Zehnder) TpyOmm ¢ pery-
JHPYEeMBIM BAKYYMOM, COJepxaljie KyCOYeK IMIOBOrO
yrid, OKa3aJueh MHE OYEeHb DOJC3HHIMH,

CooOmennsle B 3ToM maparpade, a Takxe HEKOTO-
pHe Jpyrue HAGMOfZeHHS [pHBEIW MeHA K B3rAAxLy,
4TO CBOHCTBA Jyueil, memymenHsx TPyOKoif, cHabmen-
HOil IJAQTITHOBEIM aHONOM, O06YCIOBIIBAKTCA TIABIHM
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006pa3oM H3IMEHEHHeM pa3pAKHOTO TOKAa BO BpeMelH.
CreneHb pa3pexeBH M KECTEOCTH HMMEIOT 3HaYeHHe
Idmb NOCTOJBKY, HNOCKOJBKY OT HHX 3aBucur ¢opya
pa3psaga. Ecan Heo6xoxumasa jaa ocymecTsienns X-ay-
yeil popma pas3para KaruM-1n60 00DPa30M MOXeET GHITH
NOAyYeHA, TO MOXHO moayunth X-Iyud Jame # Upd
OTHOCHTEJbHO BEICOKOM JaB.ICHHM.

Caexyer, makoHel, ele 3aMeTHTh, YTO KauyecTBO
BO30yxKJaeMHX B TpyOke ayyedl COBEpUIEHHO He Me-
nA€TCA HAM MeHAeTcA OYeHb CJIa60 NPH 3aAMETHBIX
U3MEHEHHAX CHJIH IIEPBHYHOIO TOKA, NpefIoJaras, 4To
NpepHBaTels BO BCEX CAy4aAX paloTaeT OAHHAKOBO.
Hanporus, xak nokassBaer creryoumud ORHT, MHTEH-
cuBHOCTh X-Iyyeil B W3BECTHHX IPEXENAX IPONODPLHO-
HaJbHA CHJE IePBHYHOrO TOKa. Paecroamme skpauna u3
IIATHHOCHHEPOXUCTOro Gapuad oOT pas3pagHoil TpyOkw,
Ipa EOTOPOM elle 3aMETHO CBeYeHHe, YBEIHYHBAIOCH
or 181 M go 25,7 um 37,5M B TO BpeMd, EKak
TOK B INIEPBMYHOR UenH @Mead 3HayeHud 8 ammoep,
16 amnep u 32amnepa. KeagpaTm paceroguuil Havo-
JATCS MOYTH B TOM € OTHOLIGHHH, KaK COOTBETCTBEH<
HHE CHIH TOKA.

9. Ilpusesennsie B QoCIeXHUX LATH Iaparpadax
pe3yubTATHl HEMOCPEACTBEHHO NOJYYRIOTCA B3 COOGIIEH-
PEX OnbITOB. CBOJASA BOEIHHO OTAEIbHHE De3yIbTaThl,
MBI, IIOJL3YACH aHAJNOrHeHl MeRIy ONTHYECKHMH JY-
yaMg ¥ X-ayyamu, NDHXOTUM K CIEXYIOIEM mpej-
CTABICHHAM;
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a) Mexozamee or pa3pajpunoil Tpy6kM m3iyueHwde co-
CTOMT M3 CMeCH Jyuell pa3imyHOfi MOTrAOMAEMOCTH 1
HHTEHCHBHOCTH.

b) Cocra sroff cmecm oOycaOBIMBAETCA TIIABHBIM
06pa3oM H3MeHEHHEM €O BpeMeHeM Da3PALHOTO TOKA.

¢) Jyun, namboiree CuIbHO INOTJIONMIAEMHE TEJOM,
Pa3IMYHH IJd Pa3iMYHHIX Tel.

d) Tax xag X-1yum 06pasyioTes HOCPEXCTBOM Ka-
TOIHHX Jyueil M uMelOT ¢ HuMH o0mme 'CBOHCTRA
(Bo36yxrenne ¢awopecuennuy, ¢ororpaguieckoe u
31eKTpuyecKoe JeficTBme, MOIIOMACMOCTD, 06YCI0BICH-
HY0 [PEHMYWMECTBEHHO MIOTHOCTBIO IIPONHU3BIBAEMOMH
CPeAH, W T. 1.), TO MOXKHO NPEINOJIOKHTH, YTO 003
ABJEHUS NPEJCTABIAIT C000H CXO1HHE NPONEecCH.

He npumcoennnadacs Ge3yca0BHO K 9T0f Touke 3peHnd,
d, OIHAKO, X0Uy OTMETHTb, UTO DE3YJAbTATH II0CJel-
HAX naparpaoB MOTYT YCTPaHUTh OZHO 3aTpyAHEHHe,
JO CHX IIOD HPOTHBOpEYUBIIEe BHCKA3AHHOMY Opeimo-
N0KEHNI0. ITO 3aTPYAHEHHe 3aKN0YAeTCA B TOM, UTO
IOITOMAEMOCTh HMCCIELOBAHHHX JeHapIOM KaTOJHBEIX
aydefi CHIBHO OTAMYABTCA OT MOTIOMAEMOCTH X-ayuei
M 3aKOHBl, BHpakalomue 3aBUCHMOCTh MEKJIY INOTIO-
MEeHHEM M NJOTHOCTBI PAa3MMYHEX BeIeCTB, PA3AH4HEI
LI KaToXHHX ayued m gaa X-ayueil.

Uro kacaerca mepBoro HyHKTa, TO CJelyeT ymoMA-
BYTh O JByX oGcroaTeancrBax: 1) B § 7 Mu Buzexn,
4T0 6HBalY X-Iy4E BeCbMa pa3JHYHOH MOrJOIIaeMo-
cra. Hs mccremopanmit I'epma m Jemapra Mu 3HaeM,
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YTO W Pa3NAYHEE KATOJHBIE AYYM HOTJIOWAIOTCH pa3-
anuno. Ecan ynoManyTasd Ha ¢1p.65 «0ueHE MATKas TPy6-
Ka» HCOYCKafa X-1y9d, He3HAUHTENbHO OTINYABLINECH
[0 IOTIOMmEHHI0 OT HMCCJIeNOBauHHX JleHapIOM KaToA-
HHX Jydedf, To Ge3 COMHEHHA, BO3MOKHE X-Iyun ¢ eme
Goxpwmel w, ¢ Apyro#t CTOPOHHL, KaTOJHH® AyUH C eme
menbiief moraomaemoctsio. IlosToMy mpejcraBiseTcd
BIOJHC BO3MOEHEIM, 4TO IpH IadbHefimux onmTax 6y-
IyT HafineHsl ayum, IO cBOefl IOrJOWAEMOCTH Ipef-
CTaBIANIIEEe Iepexol OT OXHOrO poXa Iyueid K Apy-
romMy. 2) B § 4 MH Hauum, YTO yAeJAbHAS NPOHHLAE-
MOCTh Kakoro-im6o BemecTBa TeM GoOJblue, UeM
TOHBII® IpocBeYmBaeMHil ciofi. CiezoBarelrpHo, ecin
6l MH B HAIDHX ONHTax OpaJu TaKWe e TOHKHE
nJacTHHKE, Kax@e 6pax JeHapx, TO Mbl HAmLIM OH XIS
noraomaemoctn X-nyuell 3nauennmsa, Gnmme Jemamime
K JaHWBHIM.

OTHOCHTENBNO PA3JINYHOTO BAMAHMA ILIOTHOCTH TeJX
Ha Toriomaemocts X-ayuyed u KaTOEHbIX JIyueil
HY#HO CKa3aTh CJejyiollee. OTO pa3jHuMe MOJYYAeTcA
TeM MeHbme, YeM CHIbHee NOIJOMANTCA HCCAeLyeMble
X-1yun (§ 7 m 8) W UYeM TOHBImIE NPOCBEYMBAEMHE
mracra ikl (§ 5). Caerosarensno npubaBigercs eme
OJHa BO3MOKHOCTb YHHUTOXKATH pa3Iuune B NOBELEHHH
aydeft Toro m Epyroro poza.

DBamxe Bcero Jpyr K Apyry 1o IOBEZEHHI) OTHOCH-
TEJAbHO IOrIOMEHAA HAXOXATCA NOJyYEeHHb® NpenMy-
MECTBEHHO B OYEeHb JKECTKHX TPYOKAaX KaTOXHEIE JyYH
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# X-1yYd, HCOYUIeHAHle OYCHb MATKOR TpyOKo#, ayume
BCEr0 M3 INATHHEL

10. Kpome Bo36yxzenus ¢awopecueHunn, X-1yuu
OKAa3LIBAIOT, KaK M3BCCTHO, ¢oTorpaduyeckne, dNeKTPH-
YecKue H DasiuyHHe Jpyrae JeficrBua. Brio 6w mate-
pecHo 3HATb, HACKOJIBKO MAapallelbHO HIYT STH CBOH-
CTBa NN M3MEHEHHH HCTOUHMEA xyded. S xommew GHX
OTDAHMYHTHCA CPABHOHHEM NEPBHX JBYX XeiicTBuif.

Jlas 5TOro omATH JayYme BCEro UPUrOJHO INJATHHO-
amomuuuesoe okHo. OfHO OKHO OBHIO HOJOKEHO HA
33aBEPHYTYI0 (OTOrPAPHYCCKYI0 MIAACTHHKY, XPYroe Io-
MemeHno nepex grwopecnupyomuM sxpanoM. 06a GrIu
NOMEIIeHE HA DPAaBHBIX pDACCTOAHMAX OT paspaAxHof
TPYOKH.

ITepexs TeM Kak JOCTHIHYTh YYBCTB4TEJBHOIO CIOI
IJACTHHEKA WA NJATHHOCHHEpOIHCTOro Gapud, Jy4H
JOKHH OBIIM IPOJiTH uepe3 B TOUHOCTH OXHHAKOBHIE
BelIECTBA.

Bo spems sgcnmo3numa & HaGA0IAN BEPAH M ompe-
zeaux HoMep okHa. Ilocie mpoaBieHnma Ha IIACTHHEE
TaKK@ ONIpefeNdnca HOMEep OKkHa, H 3areM 00a Homepa
cpaBHMBAJMCH. Pe3yapTaT 5THX ONHTOB caexyloumuil.
ITpn npmmeHeHmH MArKax TpyGok (WoMep oxua 4 —7),
He TNoxyyaeTcA Hukakoit pagumusl. Ilpm noumenennu
0oxee ;KecTKEX 1Py6OK MHE Ka3axoch, Kak OyITO HO-
Mep OKHA Ha ¢oTorpauieckolf mIACTEHKE OHJI He-
MHOTO, HO HC 60JbMme, 4eM Ha eJIMHHULY, XNenbile, YeMm
onpesenCHUbIT mocpeNcTBOM GI00opeCnupyoINero sKpa-
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Ha. XoTd 5T0 HAGMOXEHHe IPH NOBTOPEHHH IIOXTBEp-
BIAT0CH, HO OHO He CBOGOJHO OT BO3paxenui, TAK Kak
onpexeieHne Ha (IIOOpECUUPYIOUIEM DKDAHE BHICOKHX
HOMEPOB OKHA JOBOJBHO COMHHTENBHO.

Buooane touen, HampoTEB, CAEXYIOLIHI pe3yIABTAT.
[lomecTum Ha ommcanHoM B § 2 doromerpe mecTKyio
M MAPKY TPYO6Ky ¥ IOCTaBUM HX HA OJMHAKOBYIO
apkocTs Quoopecuennud skpana. IlocraBEM BMecTo
axpaHa ¢ororpaduueckyio nracrmuky. llocie mpoasie-
Hnd ILIACTHHKE 3aMETHO, YTO NOJOBHHA €e, OCBEMeH-
HAaT KecTko# TpyOKoil, moyepuesa 3HAYUTENBHO ciabee
Ipyroii moxosmusl. OcBemennd, BO36yxjanomue OXHHA-
KORYI0 APKOCTD (II00pECUeHIAA, OKA3HBAIOT Pa3IniyHOe
doTorpaguueckoe mgeiicTBue.

Ilpn oGcykIeHHH DTHX Pe3yA6TATOB HEAb3A OCTABUTD
0e3 BHMMaHMA TO, 4TO HE ¢Iopecunpyomui SKpaH,
HEr ororpadmyeckas IIACTHHKA HE HCIOJB3YIT Ma-
Jaomux aydefl moinocto. B ofomx caysasx mpomy-
CKaeTcA HACKBO3b 60JbLIOE KOAMYECTBO Jydeil, KoTo-
pHe ONATh MOIyT BH3HBATH (aiOPecHeHuuio M ¢o-
rorpaduueckue jpeficruda. CooOIeHHHH Ppe3yIbTaT
OTHOCHTCA HENOCPEeZCTBOHHO TOJBKO K TeM TOJIMZHAM
CBETOUYBCTBUTEJBHOIO CROA 4 ILIATHHOCHHEPOXHCTOTO
Hapud, ¢ KOTODHEIMH NDHXOXWTCA BCTPOYATHCA HA
TPaKTHKE.

lackonpko nponmmaem, paxe xaa X-ayueit ot Tpyo-
‘KY CcpefHeil MeCTKOCTH, CBCTOYYBCTBHTEJbHHH CAOil

e

dororpaduuecKuX IJIACTUHHOK, 1IOKA3LIBACT CJAEAYIOUHii
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OOBIT. 96 INIEHOK, NONO0KEeHHHX OXHA Ha JPYryio, ORLIH
B TOUEHH® D MHHYT SKCNOHHDOBAHE HA PACCTOAHHN
25 cM OT MCTOuHMKA nyyed. OT H3NyueHHd BO3XyXa OHH
ObuIM 3ammmens cBUHNOBOA o0Goxouxodl. Pororpadu-
yecKoe JfeficTBHe fACHO 3aMOTHO emle Ra NOCAOXHON
mIeHKe, B TO BP2Md KaKk IepBasd JHIb HEMHOrO Iepe-
xepxkana. OCHOBHIBAACH HA OHTHUX H CXOAHHX € HEMH Ha-
GII0IeHNAX, A 3aMPOCH] HEKOTOPHE (UPMH O IIACTHH-
Kax, (olee NIpUTOXHEX AAd Gororpaduu X-nyyaMu, 4eMm
o6u4n0 ymorpebademue. Ilpmcransie mpo6u me Oninm,
O0JHAaKO, NPHUTOJTHHL.

Kak yxe ymomanyro Ha crp. 69, & dYacTo 3aMeuan,
YTO OYeHb HeCTKHe 1DYOKH, IPH OJMHAKOBHIX MPOYHX
yeroBuAx, Tpe6yloT Gojee IAMHHOH SKCHO3MIMH, YeM
Tpy6kE cpexuefl &ecTKOCTH. DTO HOHATHO, ECIH BCIOM-
HETh coo0mennsle B § 9 pesyiprarsl. HmenHo, Bce
uccrefoBanHHe Texa 0olee NPOHAUAEMH i Jyded,
HCNYIEHHHX KECTKHMH TPYOKaMu, 4eM JId HCXOZAIIHX
H3 MATKHX TPYOOK aydYell. YBeanueHue HKCIO3MIHH IPH
NOJb30BAHEE O0YEHb MATKHMH TpPYOKaMu 06BACHAETCS
c1a00ii MHTEHCHBHOCTBHIO NICHYCKAEMHIX HMH Jydeil.

Ecnu, yseanuuBad TOK B mepBHYHOH menu, MOBHLIATH
HHTEHCHBHOCTD AyYei (¢p. ¢Tp. 7 1), To doTorpaduyeckoe
neficTBre BO3pacTaeT B TOH e Mepe, KAK A HHTEHCHB-
Hocth Qawopecuennud. B sToM m B mpexsirymenM cay-
yae, TIie HHATEHCHBHOCTb OCBemeHHd (I0opecuupyo-
mero YKpaHa W3MEHANACh HOCPEICTBOM H3MEHEHHA pac-
CTOARNA ero OT MCTOYHHKA, Jdydeil, MOXKHO OHJIO, NO
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KpaiiHeli Mepe, ¢ JOCTATOYHOH TOYHOCTHIO CUATATH
AprocTh GI00pPeCHenIEd TPOTOPINOHAILHOR HHTEHCHB-
HOCTH OCBEINEHHS. OTO NDPABEIO HE.Jb3d, OXHAKO, NpH-
MeHATH BO BCEX CIydadx '3,

11. B sakmiouenue d mo3soaio ceGe yNOMAHYTH Cle-
Iyomue ¢arrh.

IIpr nmpaBAIBHO CKOHCTPYMPOBAHHOH, He CIHMKOM-
Marko#f, TpyOke X-ayudm HCXOZAT HPEHMYINECTBEHHO
W3 TMPOCTPAHCTBA B 1 mam 2 MM Ha ILIATHHOBOH IJa-
CTHHEE, Ha KOTOPYI0 MajaiT kKaToiane ayud. Ho X-ayun
H3IyYal0TCA HE TONIRKO B 3TOM MecTe. Bea mia-
CTMHKA W YaCTh CTEHKH TPYOKN Takxe u3ayyaior X-JyuH,
X0TA H B 3HAYUTEAbHO MeHpme# mepe. Or kKaTona BO
BCE CTODOHBI HCXOJAT KATOXLHHE Jyud., VIHTEeHCHBHOCTH
AX 0YeHb 3HAYATENbHA TOJBKO BGIH3E OCH BOTHYTOrO
3epkana. Ilosromy Tam, rze miaTmHOBad IJIACTHHKA
BeTpeyaeTcsA ¢ 9Toii 0Chlo, 06pasyoTea HamGOJee HH-
rencuBipe X-ayudn, Ecam Tpy6ka oueHwb iecTka, a
IJATHHOBASA MJACTHHKA TOHKA, TO M ¢ o6parhoil cToO-
POHH TIACTHHKH HCXOJAT MHOro X-iydeil, HO, KaKk 0O-
Ka3HBAET KAMepa C OTBEpOTHEM, ONATH TPEeEMylece
CTBEHHO © MeCTa, JeXKaljero Ha OCH 3epkaia '°.

Jaxe B DTHX CaMHX JKEeCTKHX TPyOKax MOXHO GBLIO
IOCDECTBOM MAarHuTa OTKJOHETH ¢ IJIATHHOBON MIa~
CTHHKE MAaKCHMYM HHTEHCHBHOCTH KAaTOJHHX Jyded.
HexoTopbie ONHTH, HPOZEJAHHEE C MATKAME TPYGKAMH,
3aCTaBHIM MeHd C YJYYIIeHHKEMHE BCIOMOIaTeJbHEIMU
CpeicTBAMHA B3ATHCA elle pa3 3a BONPOC O MATHHTHOH
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oTkaonaemoctn X-ayueii. S najewocr Beckope co06GWMTH
00 3THX ONbITaX.

fl mpoposkan ymoMAHyTHE B MoeM mepBOM COoO6mie-
HAM ODHTH HaJ NPOHHNAEMOCTHI0 NJAACTAHOK PaBHOMH
TONM®HH, BHD23AHANX B pPA3IMIBHX HANDABICHAAX
U3 KpHCTaJdla. DHIX HCCIeJ0BAHH NJIACTHHKH H3 H3-
BECTKOBOI'0 IINATa, KBApuUA, TyPMaJuHa, OepHIia, apa-
ronuTa, anaraTa u Gapura. Temeph Toke Heab3dA OHLIO
3aMETHTH BJIHAHHA HAIPABIEHHS HA NPOHANAEMOCTH 20

A wamen, wuro wnabmogennoe ['. Bparrecom
(G. Brandes) aBaenne, 6yaTo X-Iy9E MOTYT BHS3HBAThH
B ceryaToli 000J04Ke Il1a3a CBETOBO® DpasApaxenue,
JelicTBATENBHO IIOATBEpHKIaETCA. B MoeM KypHaxe
Hagaorennii B HoaGpe 1895 r. mmeerca caexyio-
mad 3ameTka. Haxoggch B COBepmeHHo TeMHOH
KOMHATe BO3Je JXepeBAHHOH JABepH, Ha APYrod cTOpoHE
KoTopoi# 6naa npuxpeniena Tpy6a ['mrropda, Bo Bpems
NPOXOXKIeHUA depe3 TPYOKy pa3para d 3aMeyar caa-
0oe cBeuende, PaCNpOCTPaHEHHOE IO BCEMY IOJIO 3pe-
naa. Tak Kak g HAGAOZAJA HTO ABJIGHHO TOJBKO OAHH
pas, TO cuead ero 3a cy6pexruBunoe. OHO He NOBTODA-
JOCh IIGTOMY, YTO B IaibHeHimeM ymoTpediasancs TPYyOKH
ne ['mrTopda, a cra6ee sBakympoBaHHHe H HE CHAO-
MeHHEE DJIATAHOBEIM aHoxoM. TpyOxa I'mrropdha Beaer-
CTBH® BBICOKOT'0 DA3peKeHAd €6 COLEPKHMOro u BCTpe-
4aeMoro KaTOAHHIMH Jy4YaM# NJIATHHOBOTO AHOXA TaeT
X-nyun, caa6o morromaomueca # 6oapmoil mHTEHCHB-
HOCTH, YTO CLIOCOGCTBYET MOABJAEHHI0 CBeTa. S mommkeH
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Onia saMeHHTs TpyOkH I'mrTOopdha ZpyruMH, TAE Kar
BCE OUM OYeHnb CKOPO IpoOHBAJIUCE.

C momomiio Haxojamuxca cefivac B ynorpe6aeHnn
HECTKHX TPYyGOK Jerko moBropuTh onHT Bpawaeca. Co-
obuienne crefyoilell MOCTaAHOBKE ONKTA 3aCIyXHBAET,
MOXeT OHTh, BHuMaHus. Ilepes 3aKpHTHM HIM OTKDH-
THIM TJA30M IIOMEIIAETes, HACKOJBKO BOMOMXHO OJHIKe,
MeTANIHYeCKaHd NJACTHHKA € WIEJLI, [MUPAHOH B He-
CKOJBKO JecATHX godeli mmrammerpa. Eeam mpmbam-
3ATH HOKPHTYI0 YePHHM OKPHIBAJIOM I0JOBY K paspagHoit
Tpy6Ke, TO mocle HEKOTOPOLO YIPAKHEHHA MOKHO 3a-
METHTh CJa0yIl0 HePABHOMEPHO ADKYH IHOJOCYy CBeTa,
Ilonoca sTa, B 3aBHCHMOCTE OT MECTa Lepex ITa3oM,
IJe HAXOIMTCA Wedb, UMeeT PAa3aWyHyl ¢opMy: Ipd-
Myl0, HCKDUBIEHHYI HJI: Kpyroo6pasuywo. MexireHso
nepeMemas ieJb B TOPU3OHTAIBHOM HANPABICHAN, MOK-
HO BCe 9TH (OpPMBI NOCTENEHHO NePeBOIUTH OXHY
B Jpyryo. O0bsacuenne 5TOTO ABIEHHA JETrKO HAUTH,
ecrd 06paTETh BHUMAHHE HA TO, YTO IJa3HOE AGIOKO
OpOHH3HBaeTcAd NyukoM X-ayvell, KOTOpHE MOIyT BO3-
6yxIaTh (IOOPECUEHNNI0 CeTYATKH.

C navara moeli paGorer Hag X-IyuaMd 8 HEOXHO-
KpPaTHO OHTAJCH INOJIYyYATH B HUX dABJIeHHe JUPpak-
unn. Heckoapko pas ¢ moMomplo y3knx mexef a4 mo-
Iyyad sBIEHHdA, BAL KOTODHX HamoMuHAX JXu(pakK-
ngounyio kapruny. Ho, ecam, m3MeHas ycaoBHd ONHTa,
OpoBEepuTh I’ ABMIBHOCTH OGBACHEHAA DTOH KapTHHH
MOCPeLCTBOM JTudpaKnud, TO KakJwd pa3 moaydalcs
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oTpunareasHnfi pesyasrar. II vacto A mpamo mor mo-
Ka3aTh, 4TO ABIeHHe O0GyCAOBIEHO COBCeM JDYTHMH
npHYHHaMH, a He Jadpaxuuedr. I ne B cocrToAHHME
yKa3aTh HH OJHOTO OMNHEITA, U3 KOTOPOr0 MOr G6H JO-
CTaTOYHO ACHO YyOEXATHCA B CYINECTBOBAHHA AU(PIK-
o X-ayyeii 21,



M. M. H E MEMH O B

3HAYEHWUE PEHTTEHOBbBIX AYUYEW
AN MEAUWUMHDBI U BUOAOINMU






Kampoe nayuHoe OTEpHTHE niax n3oGpereHne NpH
fonree OJM3KOM aHAJM3e He ABIAETCA YEM-TO HEOXH-
mamnuM. X0 pasBHTHA HAYKN W TEXHHKH BCETia OMpe-
JendeT MOMEHT, Koria OyIer CcJeJaHo TO WIH HHOe
OTKpHITHE, TO HIm HHoe m3o0perenmue. Ho BmecTe ¢
TEM MBI 3HAEM DI TAKUX HAYYHBIX OTKpPHITHIl, Takex
H300perennii, KOTOPHE ABIAIOTCA MCXOJHHIM MOMEHTOM
114 peBomoUMH B TOHl mim HHOK 06NACTH HAYKH MUK
TeXHHKA. OrH OTKPHTHA W H300peTeHws HABAANTCA
Kak OB TpaMIONHHAMA, C KOTOPHIX HAYYHAH MHICIb
JeraeT Bce Gogee M 60Jee BEICOKHE CKAUKM.

K TaxuM oTKpHTHAM OTHOCHTCA OTEpHTHEe PeHTreHa.
Kasanoce GH, 4TO BeCh XOX pa3BHTHA (hU3UKH M TeX-
HEKM OBLI HANpPaBJeH K OTKPHITHIO PEHTIEHOBHIX Tyded.
Jenapx eme a0 Pemrrema HecoMHEHHO mMea Xedo ¢
peHTreHoBpMM JayuyamMp. OXHAKO 3TOT MCCJIEXOBATENDL
H@ MOTI OmpeXeNuTb, He MOI' YJIOBHTH Jyuei, HCXOJXHB-
mUX u3 ero npubopoB, W TOALKO Penrren cymex yio-
BUTH J0 Tex IOD HuKeM He MOAMEeYCHHOe ABJIeHHE

U J1aTh TOYHYIO (OPMYIHPOBKY CBONCTB OTKPHTHX HM
1ydei.
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W3 mpexunymeii craren A. ®. Hodde Burno, Karoe
OrpOMHO€ 3HAYEHHE PEHTTeHOBH JYYH MMEJH XA Xakb-
Hefimero pa3suTHs (U3UKE, KAKYl0 IPAHIHO3HYI0 PeBO-
JONAO OHY INpPOM3BEIM B HAIMNUX NpPeLCTABICHHAX O
CTpOEHAN MaTepHd.

Moeii 3agadyeli sABIfeTcA OCBETHTh B KDaTKHX Yep-
TaX Ty pOIb, KOTOPYI0 DEHTreHOBH IyYE CHIPAJIH
B MejunuHe m OWoJOrEE. Y IIADPOKAX MAacC, lake Y
KDPYroB o00pa3oBaHHHX uHuTaTelxedf, mperciaBleHue o
POJIH DEHTreHOBHX JyuYeH B MelHLWH® OrpaHUYABAETCH
IpeJCTaBIGHHEM O PEeHTreHOBHIX JyuaX, Kak o cnocobe
3alJAHYTH BHYTPb YeJ0Be4ECKOT0 OpraHu3Ma, ycTaHo-
BHTh Te HJIM HMHHE H3MeHeHHA B HeM, XapaKTepHHe
114 fauHo#t Goxesnu. IIHaye roBopd, poab PEeHTIEHOBHIX
ayyefl cBOZMTCA K DOIM IPAKTHYECKOTO JHATHOCTHYE-
CKOr0 MeTola, MeTOJa, CIYXKAIEro IJisf pacHo3HABARHA
6onesneii.

Koneyno, m 5Ta IpakTHYeCKasds pOJb DEHTIGHOBHX
xyuell orpomua.

IIpy moMomm peHTreHOBHX JydYeil cle’danoch BO3-
MOXHEIM DACMO3HABATH Takue 3a00JIeBaHMA, KOTUPHX
10 OTKpHTHA PeHTreHa pacmo3naBaTh HpH KASHH GO.Jb-
HOTO HE YZABAJOCH. -

Nuopogusie Texa u3 Meratna, ¢Teklda, KOCTH # T. I.,
3aCTpABMIME B OpraHuadMe, CLEJAJOCH BO3MOMHBIM
obnapyxmib u G6e3 Tpyla wu3Bieds. Kammu mouek,
MOYEBOr0 NY3HPA COBEPIIEHHO JerKo 00HAPYHUBAOTC,
B TO BpeMd Kak X0 OTKDHITU® DEHTFeHOBHX Jyuyed
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IPHCYTCTBYE HX MOKHQ OHJIO TOJBKO MOXO3DEBATH.
Brisuxm, uépe.nomu KOCTeH, BCEBO3MOMKHEE MATOJOTH-
yecKHe OpoueccH B KOCTHOH cmcreme, Kak TyGepkyies,
cadranc, onyxoam H T. X., CTAIO BO3MOKHEM 0e30mu-
Gouro ompenetnTs. Cleraloch BO3MOKHHIM DacHO3HA-
BaThb NpH XHU3HM GOJE3HEHHHE NPONEecCH B Jerkax
(ry6epkynes u Jpyrme BOCNAJHTEJbHHE NpPOLECCH,
onyxoan u T. X.). Boxesnm cepiua u GoJsIHX COCYHOB
CTaJW OXHUM W3 BamHeHIAX 00HLEKTOB pacmo3HaBAHUA
PEHTreHOBHIMH JyYaMd.

Baarogaps BBeeHUI0- B. @CTECTBEHHHE NOJIOCTH Tela
BEmeCTB, GOJpUIE WIH MeHBINEe HOTJIOMAKNIKX JTy4uH,
YeM TKaHH OpraHu3Ma, CJeJaloch BO3MOXHEIM 3HAYH-
TeJIbHO pACIWIMPHTh KpPYI', IPUMEHEHHA DPEeHTIeHOBBIX
Iy4eil 1a8 IpakTHYecKoil peHTreHopuwarxocTuru. Tak,
UpMMeINdBaf K DHIle HepACTBODHMHE COJM TAMKeJHX
MeralIoB, BHCMYTa u 0apusd, CLeXaloCh BO3MOMKHHEIM
yCTAHABINBATH 3a00JeBAHNA  KEJAyI0THO-KHUICYHOrO
TpakTa (pak, A38a M T. X.). BHOycTuB myreMm mpoko.a
CONHHOMO3IOBYI0 JKWJEOCTh H3 MO3FOBHX HKeJyJ0UKOB
M 3aMEeHIB ee BO3LYyXOM, MOXHO YCTAHOBUTH OPH
NOMOIIN PEHTIeHOBHX Jydell omyxoam u jgpyrme 3a6o-
JeBaHUd Mo3ra, JXoroJe OHBIIHE HELOCTYIHHMA JAd
paCIO3HABAHUA Y KHBOTO YEJOBEKA.

OxeuM ci0BOM, B HACTOAlleE BpeMs HET TaKoOH
061acTn NpaKTHUECKOH MEIMUMHEL, KOTOpad MOria OHI
o0xoxuThca 6e3 penrrenojgarsocTEkd. MemIry Bpauow,
W4COILIM BO3MORHOCTh TNPUMEHATh DPEHTIEHOBH J1yyH
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A1 pacuo3HaBaHuA Gonesuell, m TaKOBHM, He HMel-
mEM TaKoi BO3MOXHOCTH, CyMECTBYET NPHOIN3ATEILHO
Takad e pasHuua, Kak Mcxk1ly Bpavom XIX B. m
spayom XVI[ m XVIII croxermii. 31ecp-10 u CKa3H-
BaeTCA Ta pPeBOJINNA, KOTOPYI0 DPEHITeHOBb Jy4Yd
nponspeld B NPAKTHUECKOH MELHNUHe, JBHHYB ee B
HECKOJPKO JeT HACTOJBKO BIepel, HACKOJbKO OHA HO
MOTJa JBHHYTBCA X0 STOTO B TEYEHHE.BEKOB.

Ho, roBopa 0 3HAYEHHH DEHTreHOBHX Jydgeil maa
pacnossaBannsg OoJesueil, 8 ykasaJ JIumb HA Ghiomail
B IUa3a NPaKTHYeCKHH pe3yabTar NpUMEeHeHds
PEHTreHOBHX Jyuedl B Mejmumne. 3HauyeHHe NpEMeHe-
HES DEHTreHOBHIX JydYell B MejuumHe 3aKI0YAETCH
raaBHuM 006pa3oM B TOM, YTO B PEHTTEHOBHX JydYax
MH [OXyYMIn cnocol uccrefoBaTh Mopdorormo u
(QYHEOMIO KUBO'O OPraHM3MAa H CJAEIUTb HEeNpepHBHO
3a msMeHeHHAMH 3Tofi mopdoxormn u ¢yurnud. Cosep-
NIGHHO O0Y€BHJHO, UTO 61arofapsd 3TOMY METOAY M aHa-
ToMHA M (E3MOJOIHd OpPraHu3MOB IPEACTANH Ipef HAMH
B COBEpHIEHHO ADYroM BUIE.

Jlo OTKDHTHA DEHTreHoBHIX Iyuell aHaTOMHA ObLIA
HayKoH# O CTPOGHHE MepTBOrO OpraHu3Ma. AHATOMHA
H3yYarach TOAbKO na Tpynax. Ilpumenenme penTreHc-
BHIX JyuYeil AaA W3YUEHHA aHATOMHE H (H3UOJOTHE HA
HABOM TPOU3BENO €CTEeCTBEHHHH CHUTE3 MEELy AaHa-
Tomueil u ¢umspotordedl, IpeICTABUIO IIpeX HAMIAMH
rIa3aMH  Kak HepaspheBHOe Iejoe Mophoaoran M
(DYHKUHIO OPraHE3MOB.
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Jlo mpnMeHeHHs PEHTIEHOBHIX Jy4eH, Hampmmep, :e-
AYIOK MPEJCTABJAICA HA OCHOBAHHHE NAHHKIX AHATOMHH
B BUIE PETOPTH HJIH MEMEKa, PACHOJOKEHHOTO nome-
pedlo 1o OTHOMEHUI K OCH TYJOBHIA. PeHTreHOBH
IYYH MOKA3AJH, YTO MEKLY MKeJyJIKOM KHBOrO 4Yerxo-
BEKa W JKeJyJKOM, KAk ero PHCOBAIA CTaphe AHATOMHI,
HMeeTCA OYeHb MaJoe CXOACTBO. PeHTreHOBH Jyud
JAMH BO3MOKHOCTH NPOCIEAUTH AT 33 MArOM 3a MPOXO-
JIeHneM HPOIJATHBAEMON NHIIK Yepe3 BeCh Hedy 0 9H0-
KHmeyHni# TpakT, HaOMOATH AKT NHUTAHHA, MepeMmHa-
HAA THIY MYCKYJIaTypoil KeJXyLOYHHX CTEHOK, nepu-
CTAJXbTHKY KelylKa, TOHYaHlume JBHIKEHHA €ro CJH3H-
croif 06or0ouYKH, IEpeX0j, OHIIM U3 KeTyIKa B KUIIKU
K T. I. # T. 1. PeHTreHOBH JyuYd Jald BO3MOKHOCTDH
¢ Bexmyaifiielk TOYHOCTBIO HAGJIOZATH 332 AKTOM AbIXa-
HHA, 33 IBHKeHHAMH Anadparmbl B pedep. Kak na dago-
HY, C1eJaI0Ch BO3MOKHRIM HAON0IATh COKDPALEHUS CepJ-
na. llaxe ponoBoit aKT, BeCh MEXAHU3M DOLOB, CLEAAIOCH
BO3MOXHBIM M3YYHTh MPH IOMONM PEHTrEHOBHIX Jydeil.
Ha BmCOTY TOUHOH HaykHm NOJHATO Gaaroiaps peHT-
PeHOBHIM JyYaM yYeHHe O DA3BHUTHHE IPOLECCA OKOCTE-
HeHUS CKelIeTa.

3a mocrexnnme rojxH pa3padoTaHa METOXHKA H3yde-
HEA ODH NOMOHIM DEHTFEHOBHX Jyueil aprepuainHOil
M BEHO3HOH cmCTeMm HA uBoM oprammave. I, mako-
Hell, B [0Cy1apCTBEHHOM DEHTTEHOJOrdYeckoOM 1 Pajno-
JormueckoM Huctaryre B JlenmmArpage paspaboTaHa
MEeTOIMKA H3YYEeHAA HA KUBOM Oprakmave iamMdaTHye-
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crofi cmcTeMsl. - Ilocaeune JoCTHXEHNA ABIAITCA 0CO-
GeHHO 3HAUATEABHHME, Tak KaKk B 0O0JaCTH aHATOMHH
n ¢u3mogorun auM$ATHYECKOH CHCTEMH IO CHX TIOp
EMENTCH elle 3HAYUTeJbHHE NpoGeiH.

3 ckasaHHOTO BHINE CTAHOBHTCA. ACHEIM, KaKoe
-OPpOMHO€ 3HAYEHHC DEHTIeHOBHl JYYW HMEKT AIId H3Y-
YeHHA CPAaBHUTEJbHOH AUATOMHW, AHATOMHAH NMATONOTH-
yeckoll, o6meli ® coenuaJpHOH NATONOrAM YelOBeKa.

[Ipn noMoumm penTreHoBHX Jyyeidl CLeianocs BO3-
MOXHEIM H3YYHTh CPABHHTEILHYK aHATOMHIO JKHIBIX
OpPraHA3MOB, CIeJAaJ0Ch BO3MOXKHEIM H3y4YaThb CPaBHU-
TeNbHYI0 AHATOMHI0 BA MYy3eHHHX 00TLexras, KOTODHE
HEKEJATEeIbHO PA3pPyUIaTh OOHYHEIM AHATOMHDOBAHMEM.
Cogza oTHOCATCA pelKHe DK3EMINAPH KHBOTHBIX, Naje-
OHTOJNOTHYECKNEe OOLEKTHI M T. I.

ITaronormueckan anaromnd, eme Goxee, yeM AHATOMES
HOpMaJbHA A, BCEraa ABAsJach Hayroft o mepTBoM. Ecan
aHATOMHI0 MOKHO OBLIO H3yYaTh HAa CBERHX TPyNax
yOHTHIX HKHBOTHHX, TO HATOJOIAYE CKYI0 AHATOMHAI0 MOKHO
OHI0 H3YYATH TOJBKO HA MEPTBEIX, MATOJOTOAHATOMY
y1aBaJOCh JUINL BAJETH 3aKJIOYATENBHBIT MOMEHT ma-
TOJIOIAYECKOr0 NMpOoLecca. PeNTreHOBH Jyud XaJH BO3-
MOMHOCTH H3yYaTh -BeCh NATOJOFMYECKEE mpomece oOT
Haya’ra 10 KOHOA. OTO Jal0 KI0Y K MOHHMAHHIO Dal3-
BATHA U CJOKHOIO XOJa PAJA NATOJOrHIECKHX Hpouec-
COB, KOTODHE X0 3TOr0 .GBIM MaJX0 MOHATHH MIX He-
NpaBHIbHO TOJKOBaJuch. Bosbmewm, Hampumep, yuenme
o Ty6epkyae3e derkux. Tospko 6JIaroLapa pPEeHTTeHOBHM
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JyuaM ydeHme o TyOepxyue3e JerKAX MOXYIHAO mpa-
BHJLHO® OCBEMHHE, KOTOPOro X0 CHX IIOp HE MOraIa
JaTh HE KIWHHKA, HU natolxorngeckad anaromusd. Toabko
61arogapsa pEHTTeHOBBIM JydaM YAaJoCh DAa3MOTATH
TOT CHOXHBH KI1yOOK, KOTODH HAMATEBAET B 4CJIOBe-
YeCKOM Oprauu3Me TyGepkyle3HHH npouece, HAYAHAACH
Ha 3ape ero KU3HH H HEPeIKO KOHYAACh B NPEKIOHHOM
Bo3pacre. Kamumomer, mabawogaa GoapHoro Ha Goxee
MM MEHE® KODOTKOM OTpPC3Ke ero JKU3HH, He MOKeT
npocaejuTh npomecca B nedoM. [IposexTop, BekphiBa
TPy, HE MOX®T pa3o6parbcd BO BCEX MATOJOTHYSCKHX
HACJOGHHAX, KOTODHE NPOH3BEI B JETKHX TyOepxyJIes-
HuE npomecc. OTH HACIOGHHA MOKHO CDABHATH € Ieo-
IOTMYeCKAMH HACIOGHHAMH, CBHISTEIbCTBYIIIAMHA JHLIb
0 CIOXHOM [pomecce, KOTODHH MNepexHBar Xamuui
yYacTOK 3eMHO#l KopH, O pajze Karacrpod E 3armuini.
ITpocaexurs e Bech TyOepkyle3HHi# npomecc B gexo-
BEYECKOM OpraHE3Me, HAYWHAA OT KOJAHOeIH H KOHYAA
BHI3IOPOBJICHAEM HJIH CMEPTHIO, IPOLECcC, KOTOPHH HHOT A
TAHeTCA JECATHJIETHAMH, YXaJoCh JHUMb IPH NMOMOILH
penTrenoBuix aydeil. Tak, B HacTOAII@e BpeMA yCTAHOB-
JeRo, 4T0 IOYTH BCe MIOLH B paHHEM JeTcTBe 3aboie-
BaloT Ty6epKyJIe30M Jergux. JTy MedaTh NOPeHeCEHHOrO
Ty0epKylesa NPA NOMOIIM DPEHTTUOBHX Jydelt MO#EHO
6e30mmn60YH0 YCTAHOBATH B Teyeuue Bcell mm3um. Bo
MHOTHX CHyYadX, OIHAKO, Ty0epKyJIe3 HEé 3aKanYnBaer-
cA Tak Oxaromoayuso: Hepegxo oH mpHHAMA®T Y¥e
B JIGTCKOM BO3pacre 0CTPOe TEYEHHAS, B TOTJA IPH NOMOIH
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‘PEHTreHOBHX Jayueil mar 3a [aroM MOKHO MPOCASTHUTH
33 paspyWUTEJLHREM NpOUECCOM, "33 €ro paskhTHeM.
TlosoabHo wacTo, Goapurelf 4acThi0 B IOHOIIECKOM BO3-
pacre, Cpeid OOJHOIO 3LOPOBBA, NPONECE B JErKHX
BCMEIXMBAET CHOBA. OTOT HpOlece, KOTOPHIl 10 M3yve-
HHUSI €ro peuTreHoBHMHU JydaMy, IPDAKTHYeCKUMHA BDaYaMH
TPAaKTOBAJCA KAK [PUNIN HIX BOBCE INPOCMATPUBAICH,
ABJAgeTCA OOBIMHEIM HaYaaoM Jeroquoif vaxorku. U 31ece
U3y9eHHI0 XO0Za MpOLECca NMPH (OMOUIA DEHTTeHOBHIX
ayyeli MBI 06A3aHH KOJOCCAJbHHMH [TOCTHXKEHHAMU B
o6ractu Jedeuns ty0epryresa Jderkux. CsoeBpeMeHHO
yCTaHOBJAGHHHIH mnpouecc, CBOEBPEMEHHO IIPHMEHEHHOe
JeUYeHHEe CHACAeT THICAYM MOJOXHX mu3ueil 0T meyais-
HOTO KOHIA. A

Ilpn noMomim #e pEHTreHOBHX JAydell yCTaHOBIGHO,
yTO TyOepKy.Ie3HHil nponecc He TEYET, KAK L0 PAHBIIS
AyMald, MeLJIeHHO H HeNpepHBHO, HO 4T0 OH pPa3Bd-
BaeTCA CKAYKaMM 1 4TO 0GocTpenHd Iponecca vepe-
IyioTCA ¢ MEepHOJAAMHM 3aTHIIbA.

Ha oxumom npumepe TyGepky’aesa MOXHO Yike B JX0-
cTarounoff CcTemeHW MIMOCTPHPOBATH TO IPOMAJHOE 3HA-
‘yeHne, KOTOpOE PeHTTeHOBLIIYYH UMEJH JI H3 YU e Hu A
TaTOXOTHIECKHX IPOLECCOB B UEIOBEUECKOM OPraHH3Me.
Moxuo OwIo O eule ykasarh, KaK Ha OpaMep, Ha
3a0016BaHAA KeIyJIKkA — Ha 3By, Ha DAk ero. 3xech
MOKHO OBLIO GBI NMOJYEPKHYTH TY POJb, KOTOPYIO PEHT-
PeHOBH JY9M ChLI'padd XJXA KDUTHUYECKOH ouenkm Tex
" KTMHNYECKAX CHMNTOMOB, HAa OCHOB4HHH KOTODHX IO
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OTKDHITHA DPEHTreHOBHIX JydyeH CTaBWIM JUATHO3 BTHX
3a0oneBanuil.

Eme B HeralexoM mpomaIoM JZHaruo3 A3BBl KeAYIKa
CTaBEACA OUGHb DEelK0. B HacToauwee BpeMA MH 3HaeM,
4TO0 $3Ba KelNyIKa H JBEHAZUATHOEDCTHOH KHINKA
ABIAETCS 0YEHb 4acThHIM 3a6oiepanneM. 1 310 Mbl 3naem
TOJBKO GJArojaps peHTTeHOBbLIM JydaM, 61arojapd Tomy,
9TO Np¥ MOMOIIE HTOTO MeTOJa MH 0e30mub04iio MOKeM
nocrasuth xuarnos. Ilpm moMomm peHTreHoBEIX nyueit
HACTOALKO TIIATENbHO H3YYEHH TAK HA3HIBAEMHIO PYHE-
LAOHAJbHEIE CHMOTOMH 3THEX 3a6oleBaHmi ¥ oueHeHo
HMX 3HaueHue, uTo cefivac yxe u (€3 NOMOIM PEHTTEHO-
BHIX Jydell ONMTHH KiuHMYecKdli Bpady 0Y€Hb 9acTo
MOKET NOCTAaBHTh NPABHIbHBI XHATHO3.

Pannee pacno3naBaHHe paKa meJyIKa, KOTOPOE BO3-
MOKHO TOJBKO HPH NOMOIIM DEHTreHOBHIX Nydel, maer
BO3MOMKHOCTH OPH NOMOUIM CB)HEBPEMEHHO CleJaHHOH
olepanuy COXPAHHUTH KH3HL GOJLHHM, 683 Toro odpe-
YEHHHM Ha BepHYI rubeis.

II.

He Meubmyi poJab pPEHTrEHOBH JIyuH cbirpanu LSt
GMOJOrME ¥ MEJHUMHH B Kaue TBe (AKTOpa, cnocoOHOro
n36mparedbHEIM 06pa3oM BO3IeHCTBOBAT HA IKHBHE
TKAHN W B KauyecTse Jeuefuoro ¢arropa, cmocolioro
VHAYTOMKATH NATOJOTHYECKHE TKAHM, IIQTA IIPH OTOM
TKAHU 310pOBHE.
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PenTreHoBH Jay4YH, KaK M .JApyrue BHXW Jy4HCTOH
HepruH, SBAAIOTCA MOMBHM DI3IPARATENEM XIA K-
BOI'O BOINECTBA. BMecTe ¢ raMma-ayyaMa pajes, ¢ KOTOPE -
MU DOHTI€HOBH JyYH DO CBOeMY GmoJorayeckoMmy neii-
CTBUI0 COBEpIIEHHO CXOXHE, OHM OTIMYAIOTCA OT APYIUX
BELOB JyuHCTOfi BHepru:m (oT ayvefl BHAMMOrO cBera,
yabTpaguoIeTOBHIX Jyyeii) Tem, 4To 6aaroxapA upes-
BHYAfiH0 Maloil Ia@HE cBoell BOJHH OHH NPOHMKAIT
MOX]Iy MOJEKYJIaMH H ATOMAMH KUBHX TKaHe#, IpOHH-
KaoT Ha Goabmyo rayGusy. B pesyastare moraomenns
BHEPrHA PEHTreHOBHX Jy4Yell aTOMAaMH| JKVWBOI'0 BEMECTBA
NpOHCXOAAT GONBIIEe WIM MEHbINHe HAPYlEeHAA B HEM,
H 9TO BHPakAeTCd B pa3IuyHOfl CTemeHE pearuuu
JKMBHX TKaHefl. PeHTreHOBH Jyu#, HOIrIOMWAACH KIBLIMEA
TKAHAMH, BH3HBAIOT B HAX PA3JMuHOH CTeNeHH peaknuio
0T caa60oro pacuMpeHAs KPOBEHOCHHX COCYL0B (rumepe-
MHuS) JO NMOJHOrO oMepTBeHHEA TKaHeH. CTeneds peaxuuu
3aBHCHT, C OXHOH CTODOHH, OT KOJWYECTBA IOIJOMIEH
HHX Jayueil, a ¢ Apyroff —oT YyBCTBHTEARHOCTH TKake-
BHX KieTok. Ha 3TOM W OCHOBAaHO JeueHHE Pa3JIUYHHX
3a0oiaeBaHHil PEHTreHOBRIME JIyYaMH H DajueM, & TaKike
HCCAGNOBAHAA B 06JaCTH GHOJOIHMH.

Ecan kneTkn natoJoraueckoit TEaH ABAA0TCA Gojee
YYBCTBATEJIBHEIMY K PEHTIGHOBHIM JyuyaM, ueM KIETKH
ospymanomeidl uX 310pOBOH TKAHU, TO, 0CBETHB 06IACTH,
nopaxenuyln 60Je3HEHHHM IPOILECCOM, MOMKHO YHHUYTO-
EUTh GOJNe3HeHHH® TKaHH, NOXBOPTHYB HX HeKpoOmo3y
4 paccacHBaWH0, He TOBPEIUB CKOJIBKO-HAGYIGL 3HA-
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unTeabH0 3xopoBhx Tkawed Ha sToM ocHoBamo neue-
HUe oOdeHp MHOTHX 3aloxesaunfi, PenTreHoBn ayuu
yCNeIIHO KOHKYPHPYIOT ODPH JE€YeHHH NEeJOro pala 3a-
Gonesannfi ¢ HOXKOM XHpypra H IDYIEMd METOJNAMHU Je-
YeHHd, & NpPA HEKOTOPHIX 3a60JEBAHHAX OHM HBIAKTCHA
rOCHOICTBYIOIEM H EIMHCTBEHHEIM METOLOM JeueHud.
Tax, xramum#t pax KomkHHX 3a60JeBaHdil ¢ 6OJbIIUM
ycmexom JeynTcd penrreHoBuME Jayuamd. Coja OTHO-
cdArcda, Hampmvep, SK3eMa, Heu3JACYNMHE JPYTEMH CIO-
cobamm napma u crparymuii Jumad u T. K.

PentrenoBs aydu yememHo KOHKYPHPYIOT € XHPYD-
TAYECKUM MeTOXOM npu iedenun DBasenoBodl Goaesnw,
B OCHOB® KOTODOH# JeRuT NOBHIICHHAH AEATEIBHOCTH
muToBujHO# xeae3w. Ilpm oTOF Goxesmm pewtre-
HOBHl Jy4Yd YACTHYHO ATPOGHPYIOr HKeAe3HCTHH diH-
Teadii uUTOBMAHON HKeJesH ® TAKEM 06pa3oM MOHAKAIOT
ee ¢yuxumo. CoBepmEHHO HE3aAMEHUMbl PEHITEHOBHl
JAyYd OpH Je4yeHAd TrunepTpoduu Ipyroi EeJesn
BUyTpeHHEeH Cexpeunn, NpuAATKA MO3ra, KOTOpad Beer
E TAKEIOMY CHMITOMOKOMIIEKCY, N3BECTHOMY NOJ Ha-
3BaHReM akpomeralmu. biecTamme pesyabTaTH 1aeT
JeYeHne PeUTreHOBLHIMA Jy4aMu IPH GuOPOMHOME MATKH.

Ounepatasnslif MeTOH JeYeHds npd TOM 3a60.1EBAHHH
IOYTH COBEPIIHHO OCTABJEH.

Hcxmoyrarensno BamHOe 3HAUYEHHE DEHTIEHOBH JydHd
BMeCTe CO CXOAHHMH € HHEMHM TraMMa-IyyaM# pajaa
NOJYYMAN OpM JEUEHAM 3JOKAUECTBEHHHX ONyXoaed
(pak). 3xech iyymcrad dliepras BHTECHHWJIA HOX XH-
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pypra npE IeYeHNE paka MaTKd, IpH JEYEHHH DPAKA
A3HK), 7 OpH JeYeHHH TPYODH Ype3BHYAHHO BI0Ka-
4eCTBEHHHX  onyxodeil 5MOPHOHATBHOTO  CTPLOHUSA
(smGpuoumrom).

TakaM 06pa3oM pEHTTEHOBH JXyYH CHLENAJHCh Baw-
HHM (aKTOpOM OpH NeueHHHE OGOABLIOTO KOJUUECTBA
Tame sx 8aboxeBannii. Brlme nmpuBegeHH TOIBKO mpH-
MEpH 3TOro.

PenTreHoBH JyuM Jaad TakKe KIOY K H3YYEHHIO
paxa Guoxoruueckux npoGaem. Kak yme Gnino ymoma-
HYTO BHIIE, PEHTreHOBH JIy4yH 00JaJaloT, TAK CKA3alb,
3IEKTHBHEIM JeficTBueM, T. e. OHH 006JalaT CO0co0-
HOCTBI0 Pa3pyWaTh OIHH KJIETKH, OCTABAAA lelNoBpe-
#JICHHBIMH MIH MAJONOBDCKIGHHEIMA COCEIHUE KIETKH.
9T - CBO{CTBO, LKOHEYHO, 3ABHCHT HE OT caMux Jayyeif,
& OT YyBCTBHTEJbHOCTH K HHEM, OT YCTOHYHBOCTH CaMMX
kaerok. Kak na kiaccmuecknit npumep Takoro 3iex-
THBHOTO JefiCTBAS DEHTreHOBHX Jdyuell HYHKHO YKa3aTb
Ha JeficTBH® HMX HA IOJOBHE :KeJIe3H OpraHH3MOB.
IlonoBeie Kexe3bl MAEKOMATAUHKX COCTOAT U3 KIETOK,
IpOM3BOJAMMEX COOCTBEHHO IIONOBHE KJETKH (CIepMma-
TO30HJ, A#N0), B KJIETOK mpoMmexyrounnx. [locxexHnm
MHOTMME aBTODAMH TNDHIHCHIBAETCA pOJb, CBA3AHHAS
¢ BHYTpeHHeil cexpeuueii NONOBHX keie3. (OCBeTHB
NOJOBHE KeAe3H KaKoro-au6o KHBOTHOTO CPABHATEIBHO
ne60JpmyM KOJIHYEeCTBOM PEHTPEHOBHIX Jydel, MBI MO-
K@M BBI3BATh INOJHOE YHUYTOMXEHHE CEMEepPONIEX HIH
afiueposuux KaeTok. Ilpm »sroM, oIHAKO, KaIeTKH,
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KOTODHM TNpPHIACHBAETCA POJb BHYTpeHHell cexpeuun,
He TOJBKO HE CTPalalT, HO, KAK 9o IOKA3al f H pax
EpYTrEX ABTOPOB, OHH MOTYT Jaxe YBeINYATHCA B KO-
I4YecTBe. SHAUENHE TAKAX ONBHTOB 3aKI0YAETCA B
TOM, YTO MH MOKEM aHaIN3EpPOBATH B OTLEJBHOCTH
poJb TeX HIM HHEIX DJEMEHTOB H OpraHOB JJIA Opra-
Hu3Ma. [0 OTKpHTAA pPEHTreHOBBIX Jyueil pOJab TOrO
HJIH WHOTO Oprama, KOTOpyl mocaexnuil mrpaer Xas
OpranusMa, H3yJaJach TaKkike IyTeM BHIKIOYEHAS BTOrO
oprana. Ho BHEMOUEHHE MPON3BOAMAOCH XUDYpPIAYSCKAM
nyTeM, OyTeM YAAJeHAs HJId pa3pylleHus BCero op-
rasa. CoBepLIeHHO OYeBUIHO, HACKOABKO TIPYORIM
ABiAeTcA Takofi Merox. JTO OYeNb XOpPOIIO BUAHO H3
npersgymero opuMepa. Jig usyyenus poiaum IOJOBHX
Eene3 NOCIefHHe YIAJAAHCH XUPYPrEYECKHM TYTeM.
Ho opm sTOM mCKIIOYAICA HE OJHEH TOILKO CeMepoXHHil
ammapar, HO I 3JeMeHTH, OT KOTODHX 3aBHCHT BHY
TPeHHAA CeKpeuus MNOJOBHX Kele3. PeRTreHOBH Ty4H
ArpaiT GOJBIIYI0 pPOJb Kak MOTOX AJMA M3yYeHHA B3a-
HMOOTHOMeHuH (KOppeNanun) MexIy Kele3aMd BHY-
Tpeunelt cexpenms. OcCBeWAA DPEHTrHOBHIMH JydaMU
0JHE #ene3bl, BH3EBaA MX aTpPOuI0, MOKHO H3YYHTH,
Kakne M3MEHEHHd INPOMCXONAT OpH STOM B JIPYrEX
CONPAXKEHHHX € HUMM MKelXesax.

OrpoMHyi0 pOAb DEHTrEHOBH Jy4l CTAJ: HUrpaTh 3a
10CAeHAe TOAH B oGJacTd TreHeTHKH. Poip peHTre-
HOBCKOrO MeTOJa B 3TOH 061acTH HAYKH CTAHOBHTCA
HACTONLKO 8HAYMTEABHOH, YTO B HACTOAME® BpeMd
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MOXHO TOBODHTH O penTreHorenerdke. Jlero B TOM,
YTO HEe TOJBKO Y MJIEKONMTAMUINX HAEMEHTH IIOJOBHX
®eae3 00IaTalOT CTONb 3HAYHTENbHOH UyBCTBHTEIb-
HOCTBI0 K DEHTIEHOBHIM JyYaM. OTa YYRCTBUTEJILHOCTD,
Kak 3aKOH, DACHPOCTPAHAETCA HA NONOBHE 3IEMEHTH,
Ha TeHH BCeX 6e3 uCKJ0YeHHA opranm3MoB. Biaroiapa
STOMY CBOHCIBY CleJaJoCh BO3MOKHHM, BO3JeficTBYa Ha
TEHH IIPA OMOIIM PEHTTeHOBHIX Jy4eH, BU3HBATE MyTa-
ugAe OpraHu3MoB. Myrauudm HE3MKX OPraHm3MoB (rpmd-
KOB, GakTepnii) BuepBEE HOIyYEHH B HAIeM HHCTHTYTE
Hagconom m ®naunmoswmiM. Ocsemas KOJOHAM HH3IIMX
PpuOKOB DPEHTr@HOBHIMH IyYaMH, HTH BTOPH MOXYIHIN
HOBHE pacH OpPraHu3MOB, IpHYEM BHOBb IpuobpereH-
Hele Mopdoxornueckue @ GmoJorayeckme cBOficTBa HO-
BHIMH DacaMy NepejialoTca MO HACAEXICTBY HEJOMY PALY
nokoaennii B Teuenme pafa Jer. Y Hacekomux (Dro-
sophyla) Myranwm Dpu moMowd pEHTreHOBHIX Jydeil
noxydess amepuranuneM Miooazepom (Muller). Bonpoce
5TH B HACTOsAILEe BpeMA CTOAT B lEHTPC BHHMAHHA
HAy4YHOrO Mupa, H Jelalorcd MNONKTKA K II0JYYEHHIO
MyTanpil, k¥ H3MEHEHHI0O BHIOB y BHCHIAX DAcTeHuH
H JKHBOTHBIX.

CoBepmenso oOueBEIHO, Kakue He0GO3pPEMHE Iep-
CIIeKTHBH MOTYT OTKDHTBCA B 5TOff 0Giacra mcKaHui.

YeranoBneno, uTo ueM MeHee JAm(epeHNUpOBAHH
KJIeTKd, YeM OmmKe KIeTKH HaxoJATCa K CBOEMY 5M-
OpHOHAJIBHOMY COCTOAHMIO, TeM YyBCTBATEIbHee OHH
K JeficIBHI0 pDEHTreHOBHX Jy4yedf. OT0 HACTOIBKO
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3aKOHOMEpPHO, 4TO 110 UyBCTBUTEJAbHOCTH K.ITOK K PEHT-
TeHOBbIM Jy4YaM MOKIO YCTAHOBHTH CTEHEHb HX Jude-
peHunanun. YeM Goabme EnepeHnupyoTes KIeTKM, TeM
MeHee YA3BUMHMH OHH CTQHOBATCA JJA PEHTTEHOBHX
ayueit.

Takum o6pasow, HampHMep, LeHTpAJbHAA HEPBHAA
cacTeMa B SMOPHOHAABHOM COCTOSIHHH OTHOCHTCA K HAH-
0oxee YyBCTBHTEALHEIM OPraHaM, & B 3PEIOM COCTOSA-
HOA—K MaJo 4yBcTBUTENbHHM, Jo moeclefHero BpeMeHn
CYHTANH Jake, 4YTO KJIETKA UEHTPAJbHOH HEpPBHOR
CHCTEMbl (TFaHIMHO3HEIE) COBEPIIEHHO HEYYBCTBATEIbHEL
K peHTreHoBeM JyuaM. OpHako MHOH# YCTAHOBJIEHO,
9T0 €cad Yepes KOpOTKOe BpeMd IOCIe OCBelleHHA
THCTOIOTHUECKHM HCCACIOBAHIEM HEAb3A eme YCTAHO-
BATh KaKHX-IM00 H3MEHEeHHA B TKAHAX TOJOBHOIO
MO3ra, TO HECOMHEHHO MOMHO YCTAHOBHTH BCKODE
nocJie OCBeIeHNd H3MEHeHHA (YHKUAH MO3TrOBOH KOPH.

Jna uccaegosaHmA JgeificTBRA PEHITEHOBHX Jayueit
HA MO3rOBYI0 KOpY d BOCHOJAB30BaJCA MeropoMm Ilas-
JI0Ba, METOJOM YCIOBHHX peduexcoB. MHOW X0Ka3aHO,
YTO PEHTIeHOBHl JAyYW NOHHAKAT BO30YIEMOCT MO3-
rosoii xopsl. Mopdoaornyeckne m3MeHeHHA B KIeTKAX
MO3roBoil Kope, KaK 3TO NOKA3aJH HAIOH HCCIAER0BA-
HHEA, HACTYNAT 3HAYUTEABHO N03]HEe, COYCTA MECAIEL.

dTHX HEeMHOruX IPHMEpOB, KaxeTcd MHe, J0CTa-
TOYHO, YTOGH HMAIOCTPHPOBATH OLPOMHOE 3HAYEHHE
PEHTIeHOBHIX Jy4ed JId E3yYeHHA BOIPOCOB GHOJOTHH.
JKCOepEMEHTAILHOE H3yYeHme JefCcTBHA pPEHTTeHOBEIX
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Tyyedl HA Ppa3IWYHHEe OPraHH, HA PA3IWYHEe TKAHH
cosjaer 6a3y JIA NPEUMEHEHHS DEHTreHOBHX Jyueil
¢ JedeGHOli ueNbl0 IPH pA3IMYHHX 3a060JeBaHHAX.
MuorouncaeHabe SKCIEPUMEHTAIbHHE pPabOTH, KOTO-
pHe HeNpepHBHO NYOIHKYIOTCA, XeJal0T BCe upe M
IApe KPyr IPHMEHeHHA DEHTTeHOBHIX Iyue#t ¢ Ipak-
TAYECKOfi measio.

CoBeTckad BJIACTh Yi#ke B IEpBHIH rojy cBOEro cyime-
CTBOBAHHA OIEHHIA TO OTPOMHOE HAYYHOE H NPAKTH-
Y6cKOe 3HAYEHHE, KOTOPOE DEHTLeHOBHL IYYH HMEKT
IIf HAYKM, NPAKTHYECKON! MEJMIUHH H TeXHHKH. Yxe
B IIePBH rof CyumeCcTBOBaHHA coBeTcKoi BractE Hap-
KOMIOpocOM OHI ocHOBaH B Jlenwunrpajge crenuaiIbHEIHR
Hayuno-nccaenosarentcknii HHCTATYT XIS B3YYEHUS
IPIPOAE PEHTIeHOBHX Jy4el, IJId u3yuyeHusa AX BJIBA-
HAS H3 vueJoBedyecKuil, KWBOTHHIH H pacTHTENLHHHE
OpPraHM3ME H JI1f H3yUYeHHA METOLOB HpHMEHEHHS
Jydeil HA DpaKkTHKe. _

Hymuo npum srom 3amernts, uto J0 OKTAGpHCKOl
peBoJonuE B Poccum DeHTreHOJOruH, Kak HAYKH, He
cymecrBoBado. Kaxoe 6oaplmoe 3HAUEHH® MOJX0XAS
COBETCKaf BJACTh IPHIABAJA PEHTIeHOJNOTHH, BHJIHO U3
TOr0, YTO OHA OCHOBAJA HHCTHTYT, MO CBOEH CTPYK-
TYpe H 3ajaHmAM He HMeBmUA ceGe pABHOrO HHE B
Espone snm B Amepnke. Hackolsko Hame mpaBHTelb-
CTBO IEHHIO OTKpPHTHe Penrrena, BEIHO H3 TOro, 4T0
eme Ipx ero mm3uM B 1919 r. mepex 3manueMm mHCTH-
TyTa HA yJAUNe, KOTOPAd HOAYYMIA ero uMa, Penrreny
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OB BO3JBHTHYT HAMATHHK. 3a 15 .1er csoero cyuge-
CTBOBAHAA HHCTHTYT JOCTHI MHDOBOH H3BECTHOCTH H
HOCJYKHI NPOO6Pa3oM JIA AHANOTMYHHIX HHCTHTYTOB,
sosnmkmux y Hac B Cowose, B Espone m B Amepuxe.

Brictpo passmsaerca penTrenoxorsa B CoBerckoM
cooze. Ee' passurme BH3BaJ0 00pa30BaHE® Yy HaC
HOBOH IPOMBIILIEHHOCTH, BRI3BAI0 K KH3HM DHK KpYI-
HHX 33BOJ0B, IPOU3BOAANAX PEHTr@HOBCKHE AMTaPATH
H TPUHAJLICKHOCTH K HHM. :

TakoB oOHuHHIE X0 BEJHKEX HAYUYHHX OTKPHTHA.
Kax 6ynro cayuaiino Penrren 3samerma cBeuenume
pKpaHa B CBOCH zaGopaTopud, HO 9Ta CAyYaliHOCTD —
TONBKO Kamymadca. OTKDHTHe DEeHTreHOBHIX Jnyueit
NOATOTOBIANOCH BCEM XOXOM pA3BHTHS HAYKA H Tex-
nukd. Ho OXHAXKIH OTEDHITHE PEHTreHOBH Jy4H IIpPO-
H3BEJH DPEBOJIOIHI0, 3ACTABHIW CIEJATh CKAUOK Ueisi
paX ameuumanH: QH3EKY, MeIMIuEHy, GHOJOrHI, H BMe-
cTe ¢ TeM OHH C€pa3y NOJHAIE HAa BHCOKuHl ypOBeHb
nexnii pAX MpaKTHYECKHX OTpacieil.

I'ypay¢. 28/VIIL 1933 r.
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1 Heab3d HEG OTMETHTh HCKIIYATEILHOH OCTOPOKROCTH H CKPOM-
HOCTH, KOTOpHE NpOABUIHCH B ITOM ONpEIEJEHHH OTKPHTOI0
Pentrenoy sABIeHHA. B OTAEUHe OT BCEX®IPYTHX aBTOPOB, OTKPHI-
BABMAX HOBHE DIGMEHTH HIE IyIH W CTPOMHBNIMXCH CBA3ATH MX
CO CBOMM HMEHOM, CBOEM TOPOXOM RId. rocyiapcrBoM, Pemrrem
OTMOTHI B CBOGM HA&3BaHHH TOJBKO orpanuqennocn CB0OOr0 3Ha-
HEA O HOBHX Jyuax. Temeps, koria onu mepecrarm Gurs X-1y-
uyaMBE HO TOIbKO MO CBOHM cBolcrsam (3Ta CBOHCTBA ¢ Goipmoii
NOXHOTOH OBIM yke YCTAHOBJIGHH B TpPeX NEYATAGMHX BI6Ch
craThAXx caMaM Pextremom), HO W 1o csoeil mpEpoje, — HX HA3H-
BAOT PEHTremOBaMu IydaMH. Onxu Qpanuyss co BpeMeHn BOHHH
HpeAIOYATAIOT HOXb30OBATHCA TEPMUAOM X-IyUH.

2 XapakrepHHil IpuMep Toro, kak Penrtrem yMe: moxydvarb Ko-
INYECTBOHAKE PeSyIbTATH CAMEIMH HPOCTHMH CpeicTsaMm 6es cre-
OMAJZBEHIX H3IMEPUTeIhHHX Npuéopos. CioxkHoe ¢oTOMETpHIECKOS
A3MEPOHHe MOTIOWeHAA NPE OLBHAKOBOH TOIMHAHE BAMOHEHO
mox60pOM TONUMH, BH3HBAOMAX PABHWE MOrIOWEHHA.

8 Henorpexrcrsennoe jefictene pemtrenosux ydedi ®a ¢oTo-
rpa¢adeckyi0 MLIACTHEKY 6ui0 MOSKe EM ycramoBIemo. QOfRak0 R
¢ ykasawod POHTrOHOM BO3MONHOCTHIO BTOPHUHATO BIRAHHA
cgera (ri0OpecneHIHY MPAXOLATCA CUHTATHCA M G0poThed B CO-
BpeMEHHOH peBTreHorpaduIeckol Texnuke,

¢ Ha aroM mpmMepe, mo®axyil, Han6oxee APpKO CKasaica sKCHOPH-
MenTaxpiuH TaxanT PeRTrena B yMeHne TOYHO POpMYIHpOBaTH CBOH-
craa Habaogaemoro aptemnd. Tpyino mpmayMats Goxeo yGexuTedt~
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HO@ J0Ka3aTeAbCTBO 1 G01ee MpABHIBEYI0 (OPMYJHPORKY pacce-
amEA peHTrencBHX Iytuel, Cpoficrsa aToro paccesmus, xoropwe
mOCAy®HIA HCXOXHOR TOUKOH 11n MEOIEX ofiacredl coBpemenHOR
¢usmky, Guan ouncaun PenTrcEOM B IaibBeHIEX CTATbAX.

5 31eCch M BUGPBHO BCTpeYaeM YHOMHHAHHE O HACTOHYEBHX MmO~
nuTEaX Pentrena 0GHAPYXHTh BAMAHEE CTPYKTYPH H &CAMMOTPHH
KPHCTAaI0B HPH OPOXOKIEHHH CKBOSh HHX DEHTFeHOBHX Jydeli,
9tE omwTH 6olee moipo6HO omECAEHH B Tperheil cTathe ® xaim
TAM OTpUIATEIBHHIl Pe3yJbTaT, H TOJBKO B ounre Jays 1912 r.
DpUBEIE K CORPEMEHHOW CTaIWE yUeHBHA O ERTIeHOBHX I Uax.

8 HecMOTpA Ba NOIHOE OTAM4WE POHTIOHOBHX JydeH OT BHNymeH-
HHX B TO BpéMa JemaproM B ro3nyx KatogHnx xyueil, ¢ moxmo#
HCCOMHORHOCTHIO BHTEKANMEe 3 NPHBOIGRHHX 34€Ch ONNT(B, Pa-
6uTa Pemtrcna BH3Baxa KpaiHio0 BpamgeGROCTL CO CTOPORH Je-
HapJa, OOBHEABIICTO €ro jaxe B IIarnate. Bupouem, B Tpernelt
crarbe PeHTred HAXORNT OPEMHPANILYI0 TOYKY 3peRnA. Ty Bpax-
xe6uocTh JOBapy CyMen CoXpaHRTh Jo caMoif cMepTH Peutrera, Ha
moporgxenan 30 rer.

7 Ha6aozende HEOLHOPOXHOCTEH MeTalra NpH NOMOME peHTre-
HOBWX Jyue# MOrio Gn MOAY4HTH JIA TEXHUKH Takoe XKe 3SHaUe-
HHe, Kakce HAaGA0IenRe Kocreil Pykw, oumcamroe B 9TOM ke Dapa-
rpade, moayduio ais MeiunEsb. OFHAKO TeXHHKA TOIBKO B MO-
CJeJHUE rOXH HAYAJa MOXB30BATHCA STHM IPHEMOM JKIA HCILTAHAS
OTBETCTBEHHWX YacTel MAIHE, a3pomJaHOB, MECT CBADKH H T. I

8 MocaexnAsa raEmoTesa Penrrema oxasaiach Hesepm i, H, Ha-
060poT, CIPaB1aI0Ch TPELWIYINEs TPCANOI0KeHNE, RA KOTOPO® OH
He Mor pemuthcd. Ecaw, 0IHaxo, BCOHOMHHETb, GTO IONEPeUHOCTH
OXEKTPOMATHHTHKX BOIH BHTEKAId 3 SBACHHA NONA| HIALHH CBETA,
Koroporo Pertren jig cBowx Iygell He saMeTwa E KOTOPCS TOJBKO
gepes 12 xer 6w1o b cxaGoli crememm oGwapymemo Bapkia, To
renoresa Peurrena craBosarca momATHo#. OHa mpexmosaraet, 4T0
aQHEp 061a126T HO TOALKO YIPYTOCTHI CABHTA, HO H CREMABMOCTLIO.
Bparr BioTs %0 caumx onuros Jays sammmax molcmeHEe, uTO
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PONTreHOBK JydH HMeT KOpuyckyrsprmii xapaxrep. fmremme
Jays ¢ HECOMHEHHOCTHIO YCTAHOBHIO HJEATBYHOCTh BTHX ayueil
G 2XeKTPOMArHHTHEIME BOaHaMu. [lo Kopmyekyrdpras WX mpEposa
¥ BSMAAK HA HAX KAK HA OTAEAbABE AYYH BECBb BHOJIBJIA B CBA3H
¢ Teopueil aroMoB cBera. VIMeARO B CBOACTBAX PEHTIEHOBHX xydeH
3Ta TEOpMA HAamJa HBam6ojee RaraajAme npoasiernsd. Taxnm
06pa30M CBeleHHE PEHTTEHOBHX Jy4edl K OUTHUECKHM eme He
pemzi0 Bompoca 06 MX IpHpoje, K&K H O NPHPOLe CBeTa
BOOOIE. ]

9 J060NKTHO COMOCTABHTE C 3THM ONHTOM, ACHO MOKA3KBAOWHUV,
4TO PEHTrOHOBH IyUH AT NPOBOIAIEM BO3LYX, & He H30JATOD,
ONBITH JPYroro BHAaMImeEroca axcuepaMentatopa Tomcowa, koro-
PwH, CHesaB yKalaHHYI Yxe BEech PenTrcHoOM omu6Ky, BHBeO.
H3 CBOHX ONHTOB 31KITIERHE 06 HORHBANHK PEATrEHOBHMEA Ny4aMH
TBEPAHX Xn3JeKTpukoB, OULITH 5TH GHIR ONPOBEPrAYTH Pentrenom
(cparru orzen j Bropo# crarbk). IloBEzuMOMY B pesyrbrate 3THX
onHTOB ¥ PenTrena cIomuIOCH MHEHWE, UTO TBEPAHE XHBJIOKTPHKH
F@ TOJBKO HO MOXYYalOT TakoR CHALHOH 31€KTPONPOBOIROCTH,
KaK BOSAYX, HO ® cOBceM me HoHu3upylotcd. Korra a B 1903 roxy
X0Tel BCO X6 OGHAPYXHTH ITOT CMRHIABMAHCA MHOK0 3QQeKT,
TO HATKHyICAd Ha pe3koe nporEBoxcHicTrue Pemtrena, ‘KoTo-
pwil Our yOexien TOABKO JAUB TOTAQ, KOFA& OBLIO YCTAHOBIEHO
HOBHIMEeHHE DIGKTPOIPOBOJHOCTH KBapua NOX JeHCTBHCM peHtre-
HOBHIX Iy4eH. .

10 MeTo1H, MPE MOMOWHM KOTOPHIX PeHTreH HCCAEROBAT CBOTCTBA
HOHU3HPOBAHHOTO BO3LyXa, MOPAKANT CROEH MPOCTOTOH m yGenu-
TexbBOCTbI0. OHH TOCAYKHAE NOTOM H JId KOIAYECTBEHHOrO
m3Mepenua KO3QHIAGRTa BOCCOCKHHERAA HOHOB H HX REPHysmu.

11 Pentren y®e B 3T0il paGoTe BHPAGOTSX OCHOBHHE YePTH
KOHCTPYKIHA COBpBMEeRBHX TpySox. VI maTepnan m dopma kaTola
U aHTHKATOAR OMIM yXe 3%ech yka3adh PeHTreBOM, Tak ®e Kak
A BO3MOKHOCTH OTIGIHTh AHTHKATOX 0T aHopa. Jo mnosBreEns
Tpy6ox Kyimmka ¢ packateHRHM KaTOAOM 6IMEHCTBeRHHIM yCOBep-
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MeHCTBOBAHAOM ABIAXOCH 60Xee DHOPrHYHOE OXIAKICHHE GHTHRA-
TORA, XOCTHTAEMOe B Pa3HWX THUIAX DA3HWMHA CHOCOGaMH. Ykasa-
aae Ha Tpancdopwarop Tecia okasaroCh Takxe BechMa mereco-
06pasHHYM, XOTA A MaJ0 HCOOXB30BAIOCE,

12 068 BOSMOXHOCTH, yKa3anHie PeHTreHOM, HMOIOT MECTO.
KpoMe paccesnms nepBHYHNX JAydeil, HANOMHRAMIEro BIHSHAC
TAGAYHOTO AWML WA JY9YH CBETA, PEHTreBOBH IyYH BH3HBAIOT H
(1100peCHeRUAN B ra3e, AANMY0 XaPAKTEPHCTHIGCKHE Iyyd aTo-
MoB rasa. Bopouem, kak moxasain ountn Kownrona, # npocroe pac-
CeABHe COMPOBOX1aETCSA HIMEeHeHHeM (yBeXHYEHHEeM ) JXHHH BOXHE,

13 1 geficrBuTeabHO, CBEYOHHO TPYCKH BH3LIBAIOT HE POHTIOHOBHI
IyUH, & PpACCeAHHH® BTOPHIHHE KATOAHBIE XYY, HCXOIAIHE H3
aHTHKaTOJa. B Tpy6rax Kymupxa, rie BCiexcTsHe 3apsia H0BEpX-
HOCTH CTOKJa BTODHUHHE DJEKTPOHH € AHTHKATOAS He MONagaoT
Ha, CTeKIO, TPyOKa M He CBETHTCA.

14 TogHoe KOAHIECI1BEHHOO® MOBTOPOHAE STHX ONHTOB COCTABIAIO
mpejMeT XECCOpTANEA, NpeiIOKeHHOH PeHTreHOM ero yYeHEKY
®prapaxy. (Bo BpeMsa aroro uccreroBawus $puApnX mo MpeIoKe-
HEo Jays u OTKpHI fBICRHE NHTeP(OPEHIHE PEHTIeHOBHX IyUYel
B Kpucraizax.) Bompoc o saBHCHMOCTH HHTE@HCHBHOCTE XydeH oT
HANIPABICHEA TECHO CBA3AH ¢ Teopueil TOpMOWeHHs, oGBACHABmMOH
AX ITPOHCXOKICHEE.

15 JruM mpEEMOM NOJB3YIOTCH B COBPEMEHHON CHEeKTpOCKONmHH
PeHTreHOBHX Jy4el.

16 IT0 MpexTOKBHNE JETAO B OCHOBAHHEO KOHCTPYRIHA H3MEpHATEA6]
®eeTkocTH. Bmecro maarame BemeabToM ymoTpeGaioch cepeGpo.

17 Ycaosad, oupereafimue «keCTKoCTb» 1y4ei, yrasans Osin
846Ch COBGPMEHHO TpaBHAbHO., CaMHe TePMHEK «KeCTKams H
«MArKaA» TPYOKA COXPAHHAHCH H JO RACTOANEro BPEMEHH H B
mexmnanckoil ® B xaGopaTopHod MpakTEKE, XOTH B ONPOXEJOHEH
CHCKTPA MH A OfIajaeM Temepb TOUHOH KOXmuecTBeHHOH Xapak-
repucrakod mecrxocrm xydedl. Uew MeHbme 11uHA BOIHH, TOM
60JbMe KOCTKOCTb, B CBASE HOCTKOCTH C PaspAAHKM NOTEHIHAIOM
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NPOABAAGTCA OCHOBHO@ NOJOKEHHE TEOPHH KBRHTOB, N0 KOTOPOMY
9aCTOTA DOHTIeHOBCKOTO HMOYIbCA NpONOPIUOHAILHA DHEPrmH
BHI3BABIIEr0 €ro BJIEKTPOHA.

18 [Mozpo6moe HcCASJOBARHC NOTIOMERNA PEHTIEHOBHX Xydei,
H310KEHHO® B 3TOM OTAele, MNO3BOIAI0 PeHTreRy YCTAHOBHTH
PAL COBEePMEEHO NPABHIBHHX (HAKTOB, HCTHHHOe MOHAMAHHAE
KOTOPHX CAEJANOCh BOBMOKHHM TOJIBKO C TMOABJEHHEM KOIWYECT-
BeHHOH CUEKTPOCKONHA peHTremoBmX ayuedl. Ha mempepmsuoe
TA1EHHe N TIOMEHAA C YMEHbIIOHHEM AJHHS BOAHB HALIAILIBAGTCH,
KAk MOKa3al 003ke yuedmk Penrrema Barmep, BHesaumoe peskoe
Bospacranne morzomenns (B 5—8 pas), NPH ONpeNeNeHHHX NJIH-
HaX BOIH, B YaCTHOCTH DJIEMEHTH, BXOIALWE B COCTaB (OTO-
rpaguyeckoif mracrurkE (Br u Ag), 06JagaoT TAKEME NOpOraMu
noraomenus B HauGoiee ymoTpeOHTEIbHON YaCTH PEHTT@HOBCKOrO
CIeKTpa.

19 Takaa KaMepa ¢ OTBEPCTHEM AIA HAGMOZOHAA MOXOHEHHA
HCTOYHHKA PEHTTOHOBHX JydeH He pa3 IIOTOM I305peTarach BHOBb,
xord 3I6Ch fACHO, 4TO Pentrem moan3oBalcs eio yike B MepBHIX
CBONX HCCIBIOBAHHAX. .

20 Qumcanmnble 8%ech ONHITH MOTAHM OGN npmBecrs Pemrtrena k
oTkpuTHIO ABieEns Jaya, naGaonerroro Ppripuxom 4 Kaummmrarom
coycra 15 xer. Ommako B onurax Pentresa gororpadudeckas mia-
CTHHKA TOMEINalach HEIOCPeICTBEHHO 33 KPHCTALIOM I SKCIOSHIUS
Goiaa HegocTaTouHo# Axa obnapyxenna spdexra. JwGounrHo, 9TO
u onutH ®puxpixa m Jays jaim cHavaza OTpHNATeXbHWH pe-
8yJAbTAT, TAK K&K OHH HCKAIM AUPPAKIAOBHHX MATEH OT KPHCTANIA
HOJ NPAMEIM YrJIoM K HGPBAYHKM DEHTI@HOBHIM JIydaM, TLe Kap-
THHA CIMIKOM CXaGa, M TOJbKO HomsTka Kummmuura nocraBaTh
¢ororpadudgeckyo mMIACTHHKY TAKKe M Ha NyTH xyded upuBesa
k orkputHo. Coo6paxenna Pentrena gazexo He OTABYAINCH TAKOH
OTpeLeJBHHOCTEI0, KAk T8, KOTOpKMH pykoBoxaics Jaya, oCHOBbHBAB-
mufica ua omntax Baibreps m Iload, Zapmax AZMHY BOXHH POHT-
POHOBHIX Tydeli, W Ha TEOPHE KPHCTAIIHYECKHX pemeTok DBaIbia.
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Ofmee B J60WX ODHTaX — 3TO OXHIAHHE, HTO WPAaBHIBHOCTH B
MOCTPOGHAE KPUCTAILIA W PA3IHYHE PASHHX HAUPABJOHHH I0XRHH
UPHBECTH M K NPABAILHOCTA H Pa3AdYHI0 B MOTAOMEHANM H PACe
COAHNHE PEETreHOBLIX Jyueit,

21 Kar BLIACHAIOCH BIOCIGICTBHM H3 HOICYeTOB 30MMepdeabia
u onutoB Baabrepa m [loxs, pamHa B IHH peHTTeHOBHX Xywel
apesBuyafino Maxa (mopsixa 1078 ca). IlosToMy B Xudparuwos-
Had mMeab A7A YAQYH OUHTA AQIKHA OWTH ropasgo 6oxee y3Koi,
geM 3TO MOr Impexnodarath B ocymectsuts Peartren. Boaee cosep-
MesHKMH cpejcTsaMu sBienne Audpaknun Lo moxydeno B TOH
e ¢opye, B kakol ero mekar Pedrren.



IIEPEYERDL PABOT PEHTIrEHA

1. Uber die Bestimmung des Verhiltnisses der spezifischen
Wirmen der Luft. Ann. Physik u. Chem. 141, 552 (1870).

2. Bestimmung des Verhéltnisses der spezifischen Warmen bei
konstantem Druck zu der jenigen bei konstantem Volumen fiir
einige Gase. Ann. Physik u. Chem. 148, 580 (1873).

3. Uber das Liten von platinierten Glisern. Ann.Physik u.
Chem. 150, 331 (1873).

4. Uber fortfiilhrende Entlandungen der Elehtrizitdt. Annu.
Physik u. Chem. 131, 226 (i874). 4

5. Uber eine Variation der Sénarmontschen Methode zur
Bestimmung der isothermen Flichen in Kristallen. Ann. Physik
u. Chem, 131, 603 (1874).

6. Uber eine Anwendung des Eiskalorimeters zur Bestim-
mung der Intensitdt der Sonnenstrahlung. Mit Exner. Wien. Ber.
(2) 69, 223 (1874). )

7. Uber das Verhiltnis der Querkontraction zur Lingsdilata-
tion bei Kautschuk. Ann. Physik u. Chem. 159, 601 (1876).

8. A telephonic alarm. Nature (Lond.) 17, 164 (1877).

9. Mitteilung einiger Versuche aus dem Gebiet der Kapilla-
ritdt. Ann. Physik u. Chem., N. F. 8, 821 (1878).

10. Uber ein Aneroidbarometer mit Spiegelablesung. Ann.
Physik u. Chem.. N. F. 4, 305 (1878). Auch in Carl, Reperto-
rium 13, 44 (1879).



110 IEPEYEHD PABOT PEHTTEHA

11. Uber eine Methode zur Erzeugung von Isothermen auf
Kristallen. Z. Kryst. 3, 17 (1878).

12. Uber Entladungen der Elektrizitdt in Isolatoren. Gottin-
ger Nachr., 1878, 390.

13. Nachweis der elektromagnetischen Drehung der Polarisa-
tionsebene des Lichtes im Schwefelkohlenstoffdampf. Mit Kundt.
Miinch. Ber. 8, 546 (1878), auch in Ann. Physik u. Chem.,
N. F. 6, 332 (1879).

14. Nachtrag zur Abhandlung iiber Drehung der Polarisations-
ebene im Schwefellohlenstotfdampf. Mit Kundt. Miinch. Ber.
9, 30 (1879).

15, Uber die elektromagnetische Drehung der Polarisations-
ebene des Lichtes in den Gasen. Mit Kundt. Ann. Physik u.
Chem., N. F. 8, 278 (1879), auch in Miinch. Ber. 8,148
(1879).

16. Uber dic von Herrn Kerr gefundene neue Beziebung
zwischen Licht und Elektrizitat. Aon. Physik u. Chem., N. F.
10, 77 (1880), auch in Ber. d. Oberhess. Ges. f. Nat, w
Heilk. 19. ’

17. Uber die elektromagnetische Drehung der Polarisations-
ebene des Lichtes in den Gasen. 2. Abhandlung. Mit Kundt. Ann,
Physik u. Chem., N. F. 10, 257 (1880).

18. Uber die durch Elektrizitit bewirkten Form und Volum-
dnderungen von dielektrischen Korpen. Ann. Physik u.Chem.,
N. F. 11, 771 (1880).

19. Uber Tone, welche durch intermittierende Bestrahlung
eines Gases entstehen. Ann. Physik u. Chem., N. F. 12, 155
(1881); auch in Ber. d. Oberhess. Ges. f. Nat. u. Heilk. 20.

2). Versuche iiber die Absorption von Strahlen durch Gase,
nach einer neuen Methode ausgefiihrt. Ber. d. Oberhess. Ges.
f. Nat. u. Heilk. 20, 52 (1881).

21. Uber die durch elektrische Krifte erzeugte Anderungder
Doppelbrechung des Quarzes. Ann. Physik u. Chem., N.F. 18,



NEPEYEHD PABOT PEHTIEHA 111

213, 534 (1883), auch in Ber. d. Oberhess. Ges f. Nat. u.
Heilk. 22, 49.

22. Bemerkung zu der Abhandlung des Herrn A. Kunde:
Uber das optische Verhalten des Quarzes im elektrischen Feld.
Ann. Physik u. Chem., N. F. 19, 319 (1883).

23. Uber die thermo- , aktino- und piezo-elektrischen
Eigenschaften des Quarzes. Ann. Physik u. Chem., N. F.
19, 513 (1883) auch in Ber. d. Oberhess. Ges. f. Nat. u.
Heilk. 22,

24. Uber einen Vorlesungsapparat zur Demonstration des
Poiseuilleschen Gesetzes. Ann. Physik u. Chem., N. F. 20, 268
(1883). A

25. Uber den Einfluss des Druckes auf die Viskositdt der
Fliissigheiten, speziell des Wassers. Ann. Physik u. Chem.
N. F. 22, 510 (1884).

26. Neue Versuche iiber die Absorption von Wirme durch
Wasserdampf. Ann. Physik u. Chem., N, F. 28, 1, 259 (1884)
auch in Ber. d. Oberhess. Ges. f. Nat. u. Heilk. 23.

27. Versuche iiber die elektromagnetische Wirkung der
dielektrischen Polarisation. Math, u. Naturw. Mitt. a. d. Sitzgs-
ber. preuss. Akad. Wiss., Physik.-math, Kl., 1883, 89.

28, Uber Kompressibilitit und Oberfliichenspannung von
Fliissigkeiten. Mit Schneider. Ann. Physik u. Chem., N. F, 29,
165 (1886).

29. Uber die Kompressibilitit von verdiinnten Salzlésungen
und die des festen Chlornatriums. Mit Schoeider. Ann, Physik
u. Chem. N. F. 81, 1000 (1887).

30. Uber die durch Bewegung eines im homogen elektrischen
Felde befindlichen Dielektrikums hervorgerufene elektrodyna-
mische Kraft. Math. v. Naturw. Mitt. a. d. Sitzgsher. preuss.
Akad. Wiss., Physik.-math. K1. 1888, 7.

31. Uber die Kompressibilitit des Wassers. Mit Schoeider,
Ann, Physik u. Chem., N. F. 83, 644 (1888).



112 UEPEYEHD PABOT PEHTTEHA

32. Uber die Kompressibilitit des Sylvins, des Steinsalzes
und der wissrigen Chlorkalium osungen, Mit Schneider. Ann-
Physik u. Chem. N. F. 34, 531 (1888).

33. Uber den Einfluss des Druckes auf die Brechungsexponen-
ten von Schwefelkohlenstoff und Wasser. Mit Zehnder. Ber. d.
Oberhess. Ges. f. Nat. u. Heilk. 28, 58 (1888).

34 Elektrische Fingeschaften des Quarzes. Ann. Physik u.
Chem., N. F. 39, 16 (1839).

35. Beschreibung des Apparates, mit welchem die. Versuche
iiber die elektrodynamische Wirkung -bewegter Dielektrika
au sgefiihrt wurden. Ann. Physik u. Chem. N. F. 40, 93 (189)).

36. Einige Vorlesungsversuche. Ann. Physik u. Chem., N. F.
40, 109 (189").

37. Uber die Dicke von kohérenten Olschichten auf der Ober-
fliche des Wassers. Ann. Physik u. Chem., N. F. 41, 321
(1890).

33. Uber die Kompressibilitit .von Sthwefelkohlenstoff, Ben-
zol, Athyldther und einigen Alkoholen. Ann. Physik u. Chem.
N. F. 44,.1 (1891).

39. Uber den Einfluss des Druckes auf die Brechungsexpo-
nenten von Wasser, Schwefelkohlenstoff, Benzol, Athyldther und
einigen Alkoholen. Mit Zehnder. Ann. Physik u. Chem., N. F.
44, 24 (1891).

4). Uber die Konstitution des fliissigon Wassers. Ann. Physik
u. Chem., N. F. 45, 91 (1892).

41. Kurze Mitteilungen von Versuchen iiber den Einfluss des,
Druckes auf einige.physikalische Erscheinungen. Ann. Physik u.
Chem,, N. F. 45, 98 (1892).

42, Uber den Einfluss der Kompressionswirme auf die Be-
stimmung der Kompressibilitdt von Fliissigkeiten. Ann. Physik u.
Chem. N. F. 45, 560 (1892).

43. Verfahren zur Herstellung reiner Wasser- und Quecksil-
beroberflichen. Ann. Physik u. Chem., N. F. 46, 152 (1892).



[EPEYEHD, PABQT PEHTIEHA . 13

44. Uber den Einfluss des Druckes. auf das galvanischg
Leltungswrmogen von Elektrolyten. Nachr. Ges. Wiss. . Gottin-
gen, Math.-physik. K1, 1893, 505.

" 45. Zur Geschichie’ der Physik an der Universitit Wurzburg
1894, 23.8 -y

46, Notiz. iiber die Methode zur Mebsung von Druckd|fferen-
‘zen mittels pregelablesung. Ann. Physik u. Chem., N. E. 51,
414 (1894).

47. Mitteilung einiger Versuche mit cinem rechtwinkeligen
Glasprisma. Ann. Physik u. Chem. N. F. 32, 559 (1894).

48, Uber den Einfluss des Druckes auf die Dielektrizititskon-
stante des Wassers und des Athylalkohols. Ann. Physik u.
Chem., N. F. 52, 593 (1894).

49. Uber eine neue Art von Strahlen. Sitzgsher. physik.-
med. Ges. Wiirzburg 1695, 137; auch in Ann. Physik u. Chem.
N. T'. 64, 1 (1898).

50. Eine neue Art von Strahlen. 2. Mitteilung. Sitzgsber.
physik.-med. Ges. Wiirzburg 1896, 11, 17; auch in Ann. Phy-
sik u. Chem. N. F. 64, 12 (1898).

51. Weitere Beobachtungen iiber dic Ligenschaften der
X-Strahlen. Math. u. Naturw. Mitt a. d. Sitzgsher. preuss. Akad-
Wiss. Physik.-math. K. 1897, 392; auch in Ann. Physik u,
Chem.. N. F. 64, 18 (1893).

52. Erkldrung. Physik. Z. 5, 168 (1994).

53. Uber die Leitung der Elcktrizitit im Kallkspat und iiber
den Einfluss der X-Strahlen davauf. Sitzgsber. bayer. Alkad.
Wiss. Math.-physik. KL 87, 118 (1907).

54. Friedrich Kohlrausch. Sitzgsber.” bayer. Akad. Wiss.
Math.-physik. KI. 40, Schluss-1I., 26 (1910).

55. Bestimmungen des thermischen lincaren AusdehnungslhoefTi-
zienten von Cuprit und Diamant. Sitzgsher. bayer. Akad. Wiss.
Math.-physil. KI. 1912, 381.

56. Uber die Elektrizititsleitung in einigen Kristallen und



114 ) IEPEYEHD PABOT PEH TIEHA

@bor dén Einfluss dor Bestrahlung daraiif. Zom Teil in Gemein~
schaft mit A. Joff6. Anu. Physik. IV F. 41, 419 (1913).

57. Pyro- und piezo- elektrische Untersuchungén. Ann.
Physik, IV F. 43, 737 (1914), ‘

58. Uber die Elektrizititsleitung in einigen Kristallen und
@iber den Einfluss einer Bestrahling daranf. Zum 'Teil in Gemein-
schaft mit A. Joffé. Ann., Physik, IV F. 64, 1 {1921).



COIEPXAHHUE

Cmp.
A. ®. Hodde, Buavreasm Kompax Pemrrer . . . . . . . 7
B. K. Penrren
0 HOBOM POJE JXVUEQ

O moBom pome ayweH . . . . . . ... ... ... .27
Hoswit pox aywedi . . . . . ... ... .. ... .43
Janvmefimue uccaeposanma X-xywed . . . . . . . . . . .. 51

M. U. He meuoB, 3uauedde peHTreHoBHX Iyueli Xagd Mexn-
HEHB B GHONOTHE . . o . . . . & o o v o v o o o & 81
Hpawesanus . . . . . . G e e e e e e 103

lepewens pador B. K. Penrrera ., . . . . . . . . ... . 109



Penaxudonnyw paGory mo atod kuure nposex II. H. Y cmencxuii, Haganue

opopuusa B, &, 3aszyxsckaa Opravenramus Xylownomka A, A. Touxo-

KOWHuUEKOBa, Koppexrypy fepwanx M, 1. 3arpanxckos. Ha6imiara 3a
poinyckoM O. H. Mo po3oBa.



