


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HHeM MajikenbcoHa, 3aBeplIaTh KOTOpPOe MPHULIOCH yXKe €ro ydyeHu-
KaM, 6blIO0 HOBOE H3MepPeHHe CKOPOCTH CBeTa, HO YXXe He B BO3yxe,
a B Bakyyme. Buipalouufica MacTep ONTHYECKHX 3KCMEPHMEHTOB
ymep 9 mas 1931 r.

3 aBapn Yuibsimc Mopau ponuics 29 sH-
Baps 1838 r. B Hoioapke (CILIA) B cembe cBsimenHuka. OH nosyuun
TeoJlornyeckoe o6pa3oBaHne H HEKOTOpPOe BpeMsi nake Gbll CBAILEH-
HHKOM KOHrperalHoHaJHCTCKOH uepkBH. OZHAKO MOCTENEHHO HHTe-
pecei MopJau cMecTwinch B o6JacTb ecrectBo3HaHus. OH Hayan
npenofaaBaTbh XHMHIO W ONHOBPEMEHHO BECTH 3KCHEpHMEHTaJ/bHble
uccaenoBaHusi. B xumuu Mopau Obl1 CTpAacTHHM NOGOPHHKOM TOY-
HBIX KOJIMUECTBEHHBIX 3KCIEPHMEHTOB H K HauaJly COTPYAHHUYECTBa
¢ MaiikeJIbCOHOM yXKe 3aBoeBaJl PenyTainuio cepbe3HOro HccJienoBa-
tensi. OnHako HauGoJblLIYI0 H3BECTHOCTb MOJY4YHJIH €ro paGoTH B
o6JacTH HHTeppepoOMeTPHH, BHINOJHEHHbE COBMECTHO ¢ MaiKeJbCo-
HoM. B XuMuu ke BbiCIUHM nOCTHXKEHHEM MopJiin GbJI0O TOUHOE CPaB-
HEHHe aTOMHBIX MAaccC 3JIeMEHTOB C MAacCoH aroMa BOAOpPOAA, 3a KO-
TOpOe yueHblil Obl1 yAOCTOEH Harpaj HEeCKOJIbKHX Hay4yHbIX OGILECTB.
Ymep Mopan 24 ¢eBpans 1923 r.

Hcropus onnira Maiikenbcona — Mopiin H306u1yer HHTEPECHHMH
M NOyuyHTeJbHBIMH 3nu3ogamu. [lepBhiii BapuaHT HHTepdepomeTpa
O6Bl1 MOCTpOeH HeMenKuMH Macrepamu B Dbepamne Ha cpencrsa,
npenocTaBsieHHble H306perareneM TesedoHa amepukaHuem A. bBen-
JoM. Heynaua eBponefickoro nukna wucciegoBanui MaiikesabcoHa
Oblia CBS3aHa C TeM, uTO NpuGop oKasajcs ype3BHUAHHO YYyBCTBH-
TeJbHHM K BUGpANHAM, KOTOpble He yAaBaJoCh YCTPAHHTb Jaxe€ NpH
NOMELEHHH ero B rayGokui noaBas 3HameHutoi [lorcmamckoit 06-
cepBatopuu. Kpome Toro, B nepBoM BapuHaHTe HHTepdepoMerpa,
FIe HCHoJib30Bajach OfHA napa 3epkaJj, onTuyeckas IJuWHA NYTH
CBETOBHIX JiyuyeH Oblla CIHLIKOM MaJoOM, BCAENCTBHE 4Yero OXHaae-
MblHl 3 (eKT oKasbBaJCA Ha rpaHH TOUHOCTH u3mepeHHit. K Tomy Xe
B nepBod nmy6JHKAaNHH, MOCBAILIEHHOH MOHCKY «3(HPHOro BeTpay,
MaiikesnbcoH caenajl ONHY JOBOJBHO JMEMEHTAPHYIO TEeOPEeTHUYECKYIO
OLIHOGKY...

[Tpn npoBenenun onbitoB B CIIIA Bce 3TH o6GcTosiTeNbeTBa GbIIH
yuYTeHhl, UTO Pe3KO MOBBICHJIO TOYHOCTb H JOCTOBEPHOCTb pe3yJbTa-
T0oB. MMeHHO mosTomy BmBoabi MaiikeabcoHa u Mopin ocTaJHCh
He3BGJIEMBIMH H NIOC/€ MHOXKECTBa NOBTOPEHHH ONBITA, MPOBENEHHBIX
¢ konua XIX B. A0 Hamux nHed.

O06 OTHOCHTEJILHOM ABUHXEHHH
3emJiH U CBeTOHOCHOro 3dupa

3a oTkpoiTHeM abeppanun cBeTa BCKOpe MOCJEI0BaJO ee 00BbAC-
HeHHe Ha OCHOBE 3MHCCHOHHOH TeopHH. DPdeKT npHUnuchBaJCe
MPOCTOMY CJIOMKEHMHIO CKOPOCTH CBeTa CO CKOpOCTbio 3eMJIH Ha Op-
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6ute. TpymHOCTe#i 3TOro KaxKyiuierocsi ynoBJIeTBOPUTENIbHBM OODBsAC-
HEHHA He 3aMevaJlii 10 TeX Mop, NokKa He ObIO MpensioxkeHo o6bsac-
HEHHS] Ha OCHOBE BOJIHOBOH TEOpHH CBeTa. DTO HOBOe OGbsICHEHHE
OBLJIO MOHAuaJy CTOJb K€ NPocThiM, Kak H npeawviayuiee. Ho oHo
0Ka3aJoch 6ecCCHJIbHBIM Mepesl SKCNepHUMEHTaJbHO JOKa3aHHbBIM (ak-
TOM, yTo abeppauusi He MeHsleTCs, KOraa INpPOBOAATCA HAGJIONEHHUS
¢ NoMolbIO TeJiecKona, 3anoJiHeHHoro Bogoi. JleicTBUTeNbHO, €CJIH
TaHreHc yrja abeppanin paBeH OTHOLIEHMIO CKOPOCTH 3€MJIH K CKO-
pOCTH CBeTa, TO, NOCKOJbKY MOCJENHSAsI CKOPOCTb B BOJE COCTaBJISET
TPH YeTBepTbIX CKOPOCTH cBeTa B Bakyyme, abeppauus, HabJiomae-
Masl ¢ MOMOIIbIO TeJleCKona, 3anoJIHEHHOro BOMAOi, JOJXKHA COCTaB-
JATb 4YeThipe TPETbHUX €e HCTHHHOrO 3HaueHus™.

CorsnacHo ®peHesio, B BOJTHOBOH Te€opuu 3¢up, BO-NePBHIX, Npel-
noJiaraeTcs HaXoASIIUUMCH B MOKOE, 33 HCKIIOUeHHEM BHYTPEHHOCTH
NpO3pavyHbiX Cpel, B KOTOPbIX, BO-BTOPBIX, OH CUHTAETCH anKyumM-
Cfl CO CKOPOCTbIO, MeHbllIed CKOPOCTH Cpelibki B OTHOLIEHHH ___!_n — ’
rae n — Ko3pPHUHEHT NpeJoMJIeHHs. DTH JBe THNOTe3bl Nal0T MOJ-
HO€ M yIOBJeTBOpPHTeNbHOE oObsicHeHUe abGeppanuu. Bropas runore-
33, HECMOTPS Ha ee Kaxyleecs Hempasjononobue, IOMKHA CUH-
TaThbCsl MOJHOCTBIO TOKAa3aHHOM, BO-NEPBbLIX, 3aMedare/bHbIM ONbITOM
®uso' u, Bo-BTOpHIX, HAIIUM COGCTBEHHBIM HCCJenoBaHHeM®. Ikcre-
pHMeHTasbHas nNpoBepka IMepBOH rumoTe3bl COCTaBJSET LElb Ha-
crosiied paboTH.

Ecau 60 3emssi 6nsia npo3payHbiM TeJNIOM, TO, YUYHTHIBAs TOJIBKO
YTO YNOMSIHyTble 3KCIEpUMEHTH, BEpOATHO, MOXHO ObUIO OH nOMyC-
THTh, YTO MEXMOJIEKYJNAPHbIH 3QUp HAXOAUTCA B NPOCTPAHCTBE B
IOKO€, HeCMOTPH Ha JBHXKeHHe 3eMyin Mo opOHUTE, HO Mbl He HMEeM
npaBa pacnpocTpaHdaTb BbHIBOAH M3 3TUX 3IKCNEPHMEHTOB Ha Hemnpo-
3pauHbe tejna. OgHako BPAL JIM MOXKHO COMHEBAThCs, 4TO 3QUP MO-
XKEeT NPOXOAUTb U NEHCTBUTENbHO NMPOXOAHT uepe3 MeTraJsuibl. JIopeHn
NPUBOAUT B KauecTBe HJJIOCTPAUHH TPYOKY PTYTHOrO MaHOMeTpa.
Korna tpy6ka Hak/oHeHa, 3pup, HaXOAAIUACA B MPOCTPAHCTBE Hal
PTYTbi0, 6€3yCJIOBHO, BBITAJKHBAETCA OTTYAd, NMOCKOJbKY OH HECXKH-
maeM**. Ho onsitb-Taku Mbl He WMeeM NpaBa MPEANOJNIOXKHUTb, YTO OH
BBIXOAUT COBepLIEHHO CBOOOAHO, H €clit OBl CyliecTBOBaJO Kakoe-TO
CONpPOTHUBJIEHHE, XOTA U cjaboe, Mbl He MOrJAW Obl, KOHEUHO, MOJia-
rath, UTC HeMpo3pauyHoe TeJIo, Takoe, KakK 3eMJsd B uenom, obecre-
YyuBaeT CBOOOAHOE NPOXOXKIeHHe 3¢mpa yepe3 Bclo 3ty Mmaccy. Ho,
Kak ynauHo ormeuaetr JlopeHu, «kak 6bl TO HH ObUIO, 1O MOEMY MHe-
HMIO, B 3TOM BOMpOCe, TaKXKE BajkHOM, Jyulle He Mo3BOJATH cebe

* MOXHO OTMeTHTb, YTO GOJIbIIHHCTBO aBTOPOB CYHTAIOT YOBJIETBOPHTENbHBEIM
06bsicHEHHEe Ha OCHOBE 3MHCCHOHHOH TEOpPHH CBeTa, XOTA B NEiCTBHTENLHOCTH 31€eCh
TpyaHOCcTeH Aaxe GoJsbliue, yeM B cjyyae BOJIHOBOH TeopHH. CorsiacHO 3MHCCHOHHO#M
TEOPHH, CKOPOCTb CBeTa B TeJecKolNe ¢ BOAOH A0JXHa GbiTh 6oablue, a yron aGeppa-
UuM A0JXKeH ObiTh MEHbille; MO3TOMY, YTOGH CBECTH €r0 K HCTHHHOMY 3HAYeHHIO, Mbl
ZONKHbI OPHHATH abCypAHyI0 THOOTe3y, yTO ABHXKEHHE BOAbl B TEJECKOIe MepeHOCHT
Jy4d cBeta B O6paTHOM HampaBb/eHHH!

** MOXXHO BO3pa3HTb, YTO OH MOXET BBIXOAHTb uYe€pe3 MPOCTPAHCTBO MEXKAY
PTYTBIO H CTEHKaMH; HO 3TO MOXKHO MPeAOTBPATHTb yTeM aMaJ/JbraMHPOBAHHS CTEHOK.
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PYKOBOACTBOBAaTbCSI COOOGpa*KeHHsIMH, OCHOBaHHHIMH Ha NpaBjoNo-
AOGHOCTH WJIH MPOCTOTe TOM WJM HHOH rumnoresn, a o6paumiatbCd K
ONMbITY, YTOOb HAyYHUTbCSl y3HABaTh COCTOSTHHE MOKOS MJH ABHXXEHHS,
B KOTOPOM HaXOAHTCS 3D HA NMOBEPXHOCTH 3eMJIK>.

B anpene 1881 r. 6bL1 npenyioXXEeH U HCNHITAH METOR HJisi pelie-
HHSI 3Toro Bomnpoca®,

[Ipn BHiBOme ¢opMyJsibl RSt H3MEPSieMOH BeJNHYHHBI TOraa OHJI0
ynyllieHo W3 BHAY BJHSIHHE NBHXKEHHS 3eMJyH uepe3 3pHp Ha myTb
Jyya, NepneHIHKyJsipHOro 3ToMy nBHXKXeHHIO*. OO6cyXneHHe 3TOro
YOYIIEHHS] B BCEro KCINEPHMEHTA COCTABJIAET NpenMeT OueHb riy6o-
kKoro ananamusa I. A. Jlopenua®, KoTOpHH BHSICHWI, 4TO JaHHHM
a¢dexTOoM HH B KoeM ciyyae Hesnb3ss npeHeGperaTh. Kak ciencrsue,
B NeHCTBHTEJIBHOCTH BeJHYMHA, KoTopas AoJXKHAa OHTb H3MepeHa,
COCTaBJISET TOJILKO TNOJOBHHY NpeanoJiaraBiueicss BeJHYHHB, H, MO-
CKOJIbKY TOCJIeHAA yKe Gblia enBa 3a npenenamu oliH60K 3KCrepH-
MEHTa, BHIBOIH, CAE&JaHHHE H3 pe3yJbTaToB ONbITA, MOLJH BIIOJIHE

by

b

|

Puc. 103 Puc. 104

OCHOBAaTeJIbHO MojBepraTbc COMHeHHI0. OnHAaKO, MOCKOJIbKY OCHOB-
Has 4acTb TEOPDHH COMHEHHIO HE MOMAJEeXKHT, GbJIO pelleHO NOBTOPHTDb
3KCIEPHUMEHT C TaKUMH H3MEHEHHSMH, KOTOpbie naBajii Ob yBepeH-
HOCTb B TOM, UTO T€OPETHUECKHH pe3yJbTaT AOCTAaTOYHO BEJIHK, YTO-
6b! He ObITb CKPHITHIM 3KCNEPHMEHTAJbHBMH NOrpeIlHOCTAMH. TeopHs
METoa MOXET ObiThb KPAaTKO H3JI0XKeHa CJeayloL UM o6pa3oM.
ITycts sa [puc. 103] — nyu cBera, KOTOpHIi YaCTHYHO OTpaxa-
eTcs no'ab, a yacTHYHO NMPOXOAMT MO ac H BO3BpAlLAETCH 3epKaJa-
MH b H ¢ no ba u ca. Jlyu ba yacTHyHo mpomyckaercs no ad, a ca

* 31ecb MOXHO OTMETHTb, UTO OWHGKA GHJa ykasaHa aBTOpy nocienHefi pabe:
o A. Iloree (ITapux) sumoit 1881 r.
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yaCTH4YHO oTpaxaercs 1o ad. Torpa, ecsin nytu ab H ac paBHbI, IBa
nyda unrepdepupyot Baosb ad. Ilpepnonoxum Tenepb, uto 3dHp
HaAXOIAUTCA B MOKoe, a BeCb MPHOOP ABUXKETCH B HanpaBJIEHHH SC
CO CKOpOCTbIO NBHXeHHsi 3emjn no op6ute. Hampasnenus u pac-
CTOSIHMS, NIPOXOAMMBIE JyyaMH, U3MEHAIOTC Tak. Jlyu sa orpaxa-
erc no ab [puc. 104], npuuem yrosn bab, pasen yrny aGeppauuu a,
Bo3Bpauaercs no ba, (aba, = 2a) u nonagaetr B QOKyC 3pHTesbHON
TpyOBl, HanpaBJieHHE KOTOPOH He MeHsieTcs. [IponyieHHb# Jayu uuer
no ac, BO3BpaulaeTcs Mo ca U OTpa)Kaercs B a;, o6pa3ys yrosa ca,e.
paBHH# 90° —a, W NO3TOMYy BCe-TAKH COBMNajaeT C NepBbIM JIyUOM.
MoxHo OTMeTUTb, YTO Tenepb JyuH ba; W ca, He BCTpeyaioTCs B
TOUHOCTH B OJHOH M TOH XE€ TOUKE @i, XOTA Pa3HOCTb coCTaBJsieT
BeJTHUHHY BTOPOrO MOPSAKa MAJIOCTH; 3TO He BJIUAET HAa CnpaBelJiH-
BOCTb paccyxneHuil. [lyctp Tenepp TpeGyeTcs HalTH pasHOCTb ABYX
nyTeid cBeta aba, u aca,.

ITyctb V — ckopocTb cBeTa; v — CKOPOCTb [BHXKEHHS 3eMJIH MO0
opbure; D — paccrosinue ab unu ac [puc. 102]; T — Bpemsi, KOTO-
poe TpebyeTcss CBeTy OJisl NPOXOXKIeHHd OT a a0 ¢; T, — BpeMms, He-
o6xonuMoe CBeTy IJisi Bo3BpallleHus OT ¢ K a; [puc. 103].

D
V—u’ I =

Tornpa T =

D
et [TonHoe Bpemsi nBUXKEHHS TyAa
H o6patHo paBHo T+ T, = 2D_17“’_—K-7’ M pacCTosiHUe, MpOHeHHOe

v: oo v?
3a 3TO BpeMsi, paBHO 20?:'7:20(1_"77)’ ecJii npeHebpeub
YieHaMH ueTBepTOro mopsaka. IlnuHa gpyroro myTH, oueBHAHO, paB-

2
Ha 2D°\/ 1 ——7, WIH C To# XKe TOUHOCTHIO QD(1+-21V7). TosTomy

2
pa3HOCTb paBHa D;—2. Ecau Tenepn noBepHyTb Bechb npuGop Ha 90°,

TO pa3sHocTb OyneT HaGAIONATbCAA B NPOTHBONOJIOXHOM HanpapJ/ieHHH;

cleoBaTeNbHO, CMelleHHe HHTepdePEHIHOHHBIX NOJIOC AOJXKHO GbiTh
. 2

v
2D 7 YuuthiBas ToNbKO OpGHTA/IbHOE ABHMKEHHE 3eMJH, ITO JOIKHO

6utb paBHo 2D-107%. Ecnu, kak 6buio B NepBOM 3KCIEDHMEHTE,
D= 2-10° nauH BOJIH KeJTOrO CBeTa, TO OXKHIAEMOe CMeleHHe
JoJKHO cocTaBaATbh 0,04 paccTosHua Mexay HHTepdepeHUHOHHBIMH
NoJ0oCaMH.

B nepBoM 3KCnepHUMeHTE OJHA H3 OCHOBHBIX BCTPETHBILUUXCSH
TPYAHOCTEH COCTOsiNAa B npUBeneHHH nprubopa BO BpaluieHne 6e3 co3-
laHus MCKaXeHWH, apyras XKe — ero KpahHfAs 4YyBCTBHTEJBbHOCTb
K Bu6pauuam. Ona 6mJa CTosb BeJlnKa, uTo mpu paGoTe B ropojue,
JaxKe B ABa yaca HO4M, HEBO3MOXKHO Obio HabGJa0naTh HHTEpdepeH-
UHOHHbBIE TNOJIOCH, KPOME KaK B TeYE€HHE KODOTKHX NMPOMEXYTKOB Bpe-
MeHn. B uTore, xak yxe OoTMeuasoCh, BeJHYHMHA, KOTOpas OJIXKHA
ObJia HabJonaThCsA, @ KUMEHHO CMEIEHHE, HeCKOJIbKO MeHbuiee, UeM
O1HAa [aBajguaTasi 4acTb pacCTOSAHUA MeXJy HHTep(depeHIHOHHbIMH
nojiocaMH, MorJyia ObiTb CJHIUKOM MaJioH, YyTo6Gbl ObTh 3aperucTpu-
POBaHHOM, KOrja OHA MACKHPYeTCH MOTPelUHOCTAMH 3KCNEepHMEHTA.
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[lepBas n3 Ha3BaHHBIX TPyAHOCTEH OBJId MOMHOCTBLIO YCTpaHeHa
nyTeM yCTaHOBKH npubopa Ha MAacCHBHbIH KaMeHb, NJaBaloOlUil B
PTYTH, BTOpas e GhJia MpeoaoJieHa NMOCPEACTBOM YBEJIHYEHHSA NMYTH
CBeTa BCJENCTBHE MOBTOPHBIX OTPaXXEHHH [0 BEJHYHHBI, MOYTH B
NecATh pa3 NMpPEeBOCXOAHBIUEH NMepBOHAuaJbHYIO.

Bun npu6opa noka3sad Ha puc. 105, ero BepTukaibHOe CEUEHHE —
Ha puc. 106, a xon syueit B Hem — Ha puc. 107. Kamens a [puc. 107]
umea nJjowmanb okono 1,0X 1,5 m u toamuny 0,3 M. OH nokouscs
Ha KoJbleoOpa3HOM NEPEBAHHOM MOMJIABKE bb C BHEIUHHM JHaMeT-
pom 1,5 M, BHyTpeHHUM puamerpom 0,7 m u tonmuuoi 0,25 M. [lo-
MJIaBOK pacnoJiarajcs Ha PTYTH, COAEpKaBlIEHCA B UYryHHOM JIOT-
Ke ¢¢ ToquuHoi 1,5 cM M Takux pa3MepoB, UTO BOKPYr NOMNJaBKa
B HeM oOCTaBajoCb CBOGOJHO€ NPOCTPAHCTBO OKOJIO CAHTHMETpaA.

Puc. 105

Hnunbka d, HanpaBsaseMas pbiuaramu gggg, COBmajgaer ¢ THE3-
IOM e, nmpojenaHHbiM B nonJyaske. [locpencTBom pyuku, HajgeToi B f,
OHa MOXXeT JIU60 BCTaBJATLCA B rHe3no0, JIHOO BHIHHMATbCS H3 HEro.
Sta WNuUIbKa AeJaeT NMOMJIABOK COOCHBIM C JIOTKOM, HO HE HeceT HH
maJsieiilnell yacTh Beca KamHA. KoJsbueoOpa3Hbi UyryHHbIH JIOTOK
ONMMPAETCHA Ha LEMEHTHYIO MOMJIOXKKY, JeXallyio Ha HH3KOM KHpIHY-
HOM OCHOBaHHH, BBHIJIOXKEHHOM B ()OpMe MOJIOr0 BOCbMHYTOJIbHHKA.

B kaxnoM yrJy KaMHA NOMelaJjoCh MO 4eTbipe 3epKasa ddee
[prc. 106]. B6ausu ueHTpa KaMHs HaxojHuJachb MJocKonapaJsenb-
Has CTeKJsHHaa nJjacruHka b. Bce 3To Oblio pacmoJioXkeHo Tak, YTo
CBET OT ropenku Aprana® a, npoxons uepes JuH3y, najan Ha b Ta-
KHM o6pa3oM, uToObi yacTHUHO oTpaxkatbcs K d;. [[Ba myuka, no-
Ka3aHHbI€ HA DUCYHKE, npoxoawau nytH bdedbf u bd e\ d\bf coorper-
CTBEHHO H HabJopaluch B 3puTenbHylo Tpy6y f. 1 TpyGa f, u ropen-
Ka a BpallaJHUCb BMECTe€ ¢ KamHem. 3epkaja ObulH crejiaHn H3
3epkaJibHOH OpOH3Bl M THIaTeJNbHO O06paGoTaHbl O MOJIyYEHHS ONTH-
YECKH MJIOCKHX NMOBEPXHOCTEH 5 CM B AHAMETpe; CTeKJa b u ¢ GhiH
MJIoCKoNapasJieTbHbIMH, OXMHAKOBOH ToNwWHMHH 1,25 cM; ux mno-
BEpXHOCTH HMeaH pasmeph 50X 7,5 cm. Bropoe crekso craBHaoch
Ha NyTH OAHOrO H3 MNYYKOB, YTOObI CKOMIEHCHPOBaTh NPOXOXKIAE-
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Puc. 106

Puc. 107

HHE BTOPOro Mydyka uyepe3 CTeK/NO TOH Ke ToaumuHbl. Bes onTuue-
cKast yacTtb fnpubopa copepiKanach NOJ AEPeBSIHHHM KOXKYXOM IJifl
npenoTBpallleHHst BO3YIIHKWX MOTOKOB H OLICTPHIX U3MEHEHHH Tem-
neparypbl.

Hacrpoiika npoBogusach Tak. C nomolibio BHHTOB B OTJIHBKaX,
YAEpPXKHUBABIUKUX 3€pKaJsja, K KOTOPHM MOC/JeIHHE NMPUKUMAJHUCh Mpy-
KHHAMH, 3epKaJjia yCTaHaBJIMBAJHCh TaK, YToObl CBeT 06OMX MyYKOB
Mor ObiTh BUOEH B 3puresnbHyio TpyOy. [locpencTBom serkoro nepe-
BAHHOTO CTEpXKHS, NOCTABABLUETO MO JHAroHaJ M OT 3epKaJja a0 3ep-
Kasna, H3MEpPAVIUCh JJHHbI JBYX NyTeH, IPHUYEM PACCTOSHHA OTCYHTHI-
BAJIUCb MO MaJIeHbKOW CTasJibHOH IlKaJe C TOYHOCTBIO A0 HNECAThIX
joned MuuMerpa. 3aTeM pPa3zHOCTb JIJIHH IBYX NYTEH JHKBHIHPO-
BaJlaCb MyTeM NepEJBHXKEHHS 3epKaja e;. ITO 3epKajio HMelo TPH
PETYJIHPOBKH; HMEJIHCh DEryJHPOBKH MO BHICOTE W a3UMYTY, Kak H Y
APYTHX 3epKaJ, HO TOJbKO 6osiee TOHKHE, a TaKXKe peryJHpoBKa B
HanpaBJIeHUH TNafalowero nyvyka, Osaromapss €My OHO CKO.b3UAO
B3aJ W BIepen, OCTaBasiChb, OJHAKO, C BBICOKOH TOUHOCTBIO mapai-
JeJIbHbIM CBO€H HaudaJibHOM IVIOCKOCTH. Bce Tpu perysnunpoBKH MorJu
NpOU3BOAUTLCA NMPU 3aKPHITOM NEPEBAHHOM KOXKYXE.

IMockosibKy Tenepb nyTH Gbljii NpHOJHXKEHHO paBHbI, A1Ba H306pa-
XeHUsi UCTOYHHMKA CBETA WIH KaKoro-Jub6o Npyroro xopoluo ouep-
YeHHOrO NpeaMeTa CBOAWIHCh BMeCTe W 3puTesbHas Tpy6a okasbiBa-
Jacb HacCTPOEHHOH Ha OTYETJNHBOE HAGJIONEHHEe OXHIAeMbiX HHTep-
PpepeHHOHHBIX oJioc. Korna oHu NoABAAIKCh, GeJiblii CBeT 3aMeHsI-
¢ Ha cBeT HaTpusA. IlyTem perysupoBKH 3epkana e; MoJoch gena-
JHCb HACTOJIbKO OTUYETJIUBBIMH, HACKOJBKO 3TO ObLJIO BO3MOXHO;
3aTeM BO3BpallaJjcs OeJbld CBer, a BHHT, MEHSAIOUHN OJIHHY TNYTH,
NPpUBOAW/ICA B OU€Hb MEMJIEHHOE BpallleHHe (ognH 06O0pOT BHHTA C
COTHeit 1aroB pe3bObl Ha OAHH MNIOMM MEHSAJ NyTb NpHMEPHO Ha
1000 nnuH BoJIHB) 1O Tex NMOp, MOKa OKpalueHHbie HHTepdepeH [ HOH-
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Hhle T0JOCH He MOKaXyTCA BHOBb B 6eiom cBere. 3T0 AaBaJjio ynob-
HyIO IUHPHHY H MOJNOXEHHe MoJoc, H Tellepb NMPHGOp ObA rOTOB LS
HalJylIoneHHH.

Hab6ualogenuss npoBoaHJNCh caenylomum o6pa3zoM. Bokpyr uyrys-
HOro JIOTKa MMEJOCh WECTHAALaTh KBHIHCTAHTHLHIX OTMeTOK. [lpH-
60p mpHBOAWICS B OU€Hb MeJJEHHOEe BpalleHHe (OoguH 06OpoT 3a
IIeCTb MHHYT), H uyepe3 HeCKOJIbKO MHHYT B MOMEHT NpPOXOXIEHHs
ONHOH W3 OTMETOK NepeceyeHHe HHUTEH MHKPOMETpa HaBOJWJIOCh Ha
camyio AIpKyI0 HHTep@epeHIHOHHYIO noJocy. Bpaunlenne npoucxonumio
CTOJIb MEJJIEHHO, YTO 3TO MOXHO OBbL10 chesaTh JierkO U ToyHo. Orme-
4aJoCh MOKa3aHHE rOJOBKH BHHTA MHKPOMETpa H [eJlajiCsi OYeHb
JerkMiH M MJIaBHBHIH TOJIUOK AN TNOAAEpKAHHS NBUXKEHHS KaMHs.
[Ipn npoxoxneHuu caenyiouieii OTMETKH NpoLeaypa MNOBTOPSIACH,
M BCe 3TO MpOAOJKAJAOCHL A0 TeX MOop, MoKa npHOOp He 3aBepuiaj
mecTb 060poToB. Bb1o o6HapyXeHO, UTo NpH NoaxepxKaHuu npH6o-
pa B COCTOSIHHH MEIJIEHHOrO DAaBHOMEDHOTO [BHXKEHHSI Pe3YJbTaThl
OKa3bBaJIiChb ropasgo O6oJsiee OQHOPOAHBIMH M COIJIACYIOLIHMHCH
Mexay coGoi, YyeM KOraa KameHb OCTAHABJHBAJICA MUl KaXAOro
HaOJIIOEHN, TIOCKONbKY 3G deKTH aedopmauuil MOrJ# GHTb 3aMer-
HbIMH N0 KpaiiHel mepe B TeuyeHHe MNOJYMHHYTH MOCJIe TOro, Kak
KaMeHb OCTAaHOBHJICH, @ 3a 3TO BpeMsl BCTynaju B AeHcTBHE 3dPek-
Tbl H3MEHEHHs TeMIepaTypH.

Caenyromue TaGnuubl JalOT CPEHEE WECTH OTCYETOB; NepBas —
ANsi Ha0JllogeHHH, BHIMIOJHEHHBIX OKOJIO NOJIYAHS, BTOpas — 1Jis Ha-
GrioneHHit OKoJO I1WeCTH uyacoB Beuepa. OTCYETH — 3TO Ae/EHHS

MToaydennoie nabarodenus

16 1 2 3 4 - 5 6
8 uions 44,7 44,0 43,5 39,7 35,2 34,7 34,3
9 wionn 57,4 57,3 58,2 59,2 58,7 60,2 60,8
11 Hionn 273 23,5 22,0 19,3 19,2 19,3 18,7
Cpenuee 43,1 41,6 41,2 39,4 37,7 38,1 37,9

Cpentee 0862 0,832 0824 0788 0754 0762 0,758
B JJIHHAX

BOJIH 0,706 0,692 0,686 0.688 0,688 ° 0,678 0,672
KoueuHoe

cpeaHee - 0,784 0,762 0,755 0,738 0,721 0,720 0,715,

Beueprue nabaodenusn

8 wions 61,2 63,3 63,3 68,2 67,7 69,3 70,3

9 HIOIA 26,0 26,0 28,2 29,2 31,5 32,0 31,3
12 uionn 66,8 66,5 66,0 64,3 62,2 61,0 61,3
Cpeasee 51,3 51,9 52,5 53.9 53,8 54,1 54,3
Cpesee 1,026 1,038 1,050 1,078 1,076 1,082 1,086
B AJIHHaX

BOJIH 1,068 1,086 1076 1,084 1,100 1,136 1,144
Koneunoe

cpennee 1,047 1,062 1,063 1,081 1,088 1,109 1,115
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ronoBkH BuHTa. lllupuHa nosoc ~=~~_ —0.052
~_ =

meHsnacb ot 400 no 60 penenwit, .-~ S S

NpHYEM cpexHee 3HaueHHe CO- “"\-——%
cTaBJsaA0 okoa0 50, Tak uTo of- e =005~ et
HO nesneHue o3HauaeT 0,02 pau- .~ .z

Hb! BoJiHbl. [IpH mosyneHHBIX Ha- '\_.———\___‘_iwﬂ_____f__—-;
6JIIONIEHUSX BpallleHHE MPOU3BO- g &/\\ ,/’S
JIKJIOCh TIPOTHB YaCOBO# CTPEJIKH, gl

IpH BeYepHUX — IO YacOBOH

cTpenke. PesynbTaThi HaGmiome-  ne 108

HUH TNpeacTaBJeHbl TpaduyecKu

Ha pHuc. 108. Kpuas I cOOTBeTCTBYeT MOJYAEHHHM HaG/IONEHHAM,
KpuBass 2 — BeuepHuUM. [IyHKTHpHble JIHHMH [0OKa3bBalOT OIHY
BOCbMYIO TE€OpeTHUECKOro cmernenus'. M3 pucyHka BO3MOXKHO cpe-
JaTb BbIBOJ O TOM, UTO €CJH H CYLIEeCTBYeT Kakoe-iuOO cMmeleHHe
6narogapsi OTHOCHTEJIbHOMY JBHXKEHHIO 3eMJIH H CBETOHOCHOrO 3(H-
pa, OHO He MOXKeT ObITb 3HauuTeabHO Gosbuie, yem 0,01 paccTosiHus
MEX1Yy MOoJIOCaMH.

[Ipn yueTe sHIb ABHXKEHH 3eMJIH MO OpPOHTE 3TO CMelleHHe
2
AOJMKHO OHITb PaBHO 20—;—2=20o10_8. Pacctosinie D coctaBasno

okosio 11 M, unu 2107 mJauH BOJH XeATOro CBETA; CJENOBATENbHO,
oOXHjaBuleecs cMmenieHue paBHo 0,4 movsioch., [leHCTBHTeNbHOE CMe-
uieHHe Oblyio, 6e3yc/iOBHO, MeHble, UeM OfHA ABaauUaTas yacTb ITOH
BeJHUMHB, H, BEpPOATHO, MeHblle, uem oOxHa copokoBas. Ho no-
CKOJIbKY CMelleHHe MPONOPUHOHAJLHO KBaapaTy CKOPOCTH, OTHOCH:

7 8 9 10 11 12 13 14 15 16

32,5 28,2 26,2 23,8 23,2
62,0 61,6 63,3 65,8 67,3 69,7 70,7 73,0 702 722
18,8 16,2 14,3 13,3 12,8 133 123 10,2 7,3 6,5
37,8 35,3 34,6 34,3 34,4 344 339 336 324 308
0,756 0,706 0692 068 0688 0,678 0678 0,672 0,628 0,616

20,3 187 17,5 168 13,7

0628 0,616
0,692 0,661

-

698 690 713 713 705 71,2 712 705 725 757
317 330 358 365 373 388 410 427 437 440
597 582 557 537 547 550 582 585 57.0 56.0
537 534 543 538 542 550 568 57,2 -57.7 586
1074 1,068 1,08 1076 1,084 1,100 1,136 1,144 1154 1,172
1,154 1,172
1,114 1,120
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TelbHasi CKOpocThb 3eMiu H 3¢pHpa, BEPOSITHO, MeHblle, YeM OjHa
L1ecTasi 4acTb OPOUTANbHOH CKOPOCTH 3eMJH, H 6e3yC/IOBHO MeHbIle,
YyeM oJHa yeTBepTas.

B BbllIeH3/10XKEHHOM YYHTHIBaJIOChb TOJbKO OpPOHTa/NbHOE IBHXKe-
Hue 3eman. Ecim ero cioxutb ¢ aABHxKeHHeM CoiHEYHOM CHCTEMH,
OTHOCHTEJIbHO KOTOpPOro, OAHAKO, MaJlo YTO H3BECTHO C NOCTOBEPHO-
CTblO, BEpPOSAITHO, pe3yJbTaThl cjelyeT MOAH(PHLHPOBATb, H BIOJIHE
BO3MOXHO, YTO pe3yJbTHPYIOLLAasi CKOPOCTb BO BpeMsi HabsiofeHUR
Oblia MaJja, XOTsl NPOTHB 3TOro M o4eHb MHOro 1aHcoB. [lostomy
3KCNepHUMeHT QoJI2KeH OHITh NOBTOPEH ¢ HHTepBaJiaMH B TpH Mecfla,
H TakuM o6pa3oM OyayT NpeojOJieHbl BCe Heonpeae/ieHHOCTH.

M3 Bcero H3/j0XXeHHOro HOBOJIBHO ONpeAe/]eHHO cledyer, YTOo
€CJIH CYLIeCTBYeT KaKoe-JHOO OTHOCHTEJIbHOe ABHXKEHHe 3eMJIH H
CBETOHOCHOIO 3¢Hpa, TO OHO NOAXKHO ObLITb HAacTOJNbKO MaAo, YToOGhl
MOJIHOCTBIO OTKAa3aTbCsA OT cppene.neBcKoro o0 bsicHeHUs1 abeppaLuy.
Crokc pan Teopuio aGeppaudH’, KoTopasi npeanosaraer, yto 3Gup
Ha NMOBEPXHOCTH 3eMJIH HAaXOAHTCSA 110 OTHOLIEHHIO K HEH B COCTOSIHUH
NOKOsi, ¥ B JonoJiHeHHe TpebyeT, YTOObl OTHOCHTE/NbHAsi CKOPOCThb
MMesa noteHuMan; Ho JlopeHl nokasaJ, 4TO 3TH YCJIOBHS HecOBMeC-
THMBl. Toraa JlopeHl npeasoXua ycoBeplIEHCTBOBaHHYIO TEOPHIO,
KoTopasi coeaunsier Hekotopble ujaeH Crokca u Ppenens U npeano-
JaraeT CylecTBOBaHMe NOTeHLHaJa HApsAay ¢ Ko3dpduuuentrom Ppe-
Henst. Ecin Tenepb M3 Hacrosiledl paGoThH NO3BOJNHTENbHO 3aK/I0O-
YUTh, YTO 3QHUD NOKOHUTCH OTHOCHTEIbHO NOBEPXHOCTH 3eMJiH, TO,
cornacHo JlopeHny, He MOXeT OHITb NOTEHUHANA CKOPOCTH H €ro
coGCTBEeHHAs! TeOpHs TaKXKe TEpPNUT Heymaudy.’ (.. )

Kommenrapwsi Mepesoa ¢ awramrickoro cratbu A. MalKenbCoHa u
3. Mopau seinonHen C. P. ®unoHosnuem no nybamu-
kauum: On the relative motion of the Earth and the
luminiferous ether. «American Journal of Sciencen,
Ser. 3, 1887, vol. 34, p 203, p. 333—345. Mpu nepe-
sone uckno4YeHsl [lpunoxkeHne K CTaTbe M HEKOTO-
pbie BTOPOCTENEeHHbie npumevaHua. boaswas uwacrs
NMTEepaTypHbIX CCbINOK B3ATA M3 TeKkcTa paborsi
M3mMeHeHa nuWb uX Gopma (B COOTBETCTBMM C NpM-
HATbIMM CEMUYac NPasMnamhu).

! Fizeau H. Sur les hypothéses relatives a I'ether lu-
minieux ... Comptes Rendus, 1851, vol. 33, p. 349
(CM rakwe c. 000 HacToswero uaAanua)

2 Michelson A. A., Morley E. Influence of Motion of the
Medium on ’rhe velocity of Light. American Journal
of Science, Ser. 3, 1886, vol. 31, p. 377—386.

3 Lorentz H. A. De Finfluence du mouvemeni de la Terre
sur les phénoménes lumineux. Archives Nérlandaises,
1886, vol. 21, 2 me livr,

¢ Michelson A. A. The Relative Motion of the Earth and
the Luminiferous Ether. American Journal of Science,
Ser. 3, 1881, vol. 22, p. 120—129.

3707 ocseTurenvHbin npubop B XIX 8. yacro ucnoaw
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30BancA AnA NPOBEACHMS ONTUUECKWX IKCMEPHMEHTOS.
OH 6bin u306pereH WBEHLAPCKMM YacoBUMKOM Apra-
HOM M obecneunBan NOCTOAHCTBO CBETOBOrO NOTOKA
NPM BbIFOPAHWM HACTH DUTHAN.

Dx. Crokc uccneposan npobnemy abeppaumnmn ceerta
8 1845—1848 rr. u onybaukosan Ha 3Ty Temy psA
pabor, B uactHocTu: On the aberration of light. Philo-
sophical Magazine, 1845, vol. 27, p. 9—15; On the
constitution of the luminiferous aether, viewed with
reference to the phenomenon of the aberration of
light. Tam e, 1846, vol. 28, p. 6—10.

B [lpunoxeHuu asToOpbl PACCMATPHBAIOT APYTHE 3KC-
nepumeHTbl M HabniogeHus, Kovopble B NpPuHUMNE
mornm b1 cnocobcreosath pewwennto sonpoca, obcyx-
Aaemoro 8 AaHHow pabore.
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['. T'epu

1857—1894

O6 3JeKTPOMArHHTHLIX BOJHAX

Cosnanne Ix. K. MakcBensoM TeOpHH 3/J€KTPOMATHHTHOrO MOJSi SIBHJOCH
BaXKHEHWHM cOObITHEM B HCTOpHH ¢H3ukH. OfHAKO NpH3HAHHE 3TOH TEOpPHH
MpHILIO aaneko He cpasy. Eule npakTHyeckH B TeyeHHe RBAAUATH JeT QUIHKH
o6CyXaaju albTepHaTHBHblE NOAXOAbl K OMHCAHHIO 3JIEKTPOMATHHTHLIX fBJe-
HHi. Pewaowmyio po/ib B noATBepXJAEHHH CNpaBeMIMBOCTH [l0JieBbiX MNpea-
craBieHnii ®apanes—MakcBeasa coirpajs onbithl Hemeukoro ¢usuka I'. Tep-
Ua, B KOTOpbIX GOblJIH MOJYYeHbl H HCCJEefOBaHbl 3JIEKTPOMATHHTHbIE BOJIHBI,
CyLLLECTBOBAHHE KOTOPHIX npeacka3daa Makcseaa.

rerHX Pynonsd I'epu poauacs 22 ¢espa-
as 1857 r. 8 FTam6ypre, B cembe ajBokaTta. Eme Bo Bpems yueObl B
JacTHOH 1IKoae W rUMHa3ud lepn nposiBuA GodabliiHe CIIOCOGHOCTH
K H306peTaTeNbecTBY U pydHomy TpyAay. OH oBnagen macTepcTBoM
cronsipa U Tokapfi. EctecTBeHHO, 4TO 1MOcC/€ OKOHYAHHS THMHAa3HH
lepu xoten craTh HHxKeHepoM. OfHaKo nocje roAHYHON MOATOTOBKH
K Kapbepe HHXeHepa H cayXObl B apMuu (1875—1877) T'epu pewnn
NOCBATHTbL cels ¢Hu3uKe H NMOCTyNnHA B MIOHXeHCKHH YHHBEpPCHTET.

Bo Bpemsi yueGbl B yHHBepCHTETe OH MHOrO 3aHHMaJcsl Marema-
TMKOH, H3yuas NpOH3BelAeHHS KjaaccHKOB ¢u3uku. OgHako Haun6Goub-
wiee ypoBnerBopeHue [epu nmonyuyaer ot paGoThl B J1ab6opaTtopHsX
yHHBepcHTeTa U MIOHXeHcKoH Beiculefi TexHHYeCKOH  LIKOJH.
B 1878 r. 'epy nepexoauT B BepiHHCKHIl YHHBEPCHTET, FA€ €r0 yYH-
TeJeM CTaHoBUTCH IMaBa Hemeukux ¢usukoB I'. lenpmrodbu. Emwe
6yayuu ctygeHtoM, ['epu no cosety ['enbMrosibua npuHHMaer yuyac-
THEe B KOHKYypce, 0GbsiBJeHHOM (HI0COPCKHM ¢aKyabreroM. Temon
KOHKypca 6HJla 3KclepHMeHTasbHasi NIpOBepKa CJEeACTBHH 3J1€KTPo-
nuHamuku B. BeGepa. epn mokxasan, 4tro 3¢¢ekThl, KoTopnie cJe-
ayloT u3 teopun BeGepa, He HabaopaloTcs. 3a cBolO paborty oOH
Obl1 YAOCTOEH MpPEMHH.

B 1780 r. T'epy ¢ 6ieckoM 3amHIAeT JOKTOPCKYIO AHCCEPTaUHIO,
NOCBALIEHHYIO 3JIEKTPOMArHHTHOH HHAYKUHMH BO BpallalOMIMXCH IIpo-
BOAHHKAX (3T0 6bLI0 YHCTO TeOpeTHYecKoe HCCAeZOBaHHe), U CcTaHo-
BUTCA accucreHToM [enbMmronbua. B TeueHde Tpex JeT paGoTul B
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bBep/ivHe OH MOArOTOBHJ MATHAALlAaTh CTaTeH, HA camble pa3Hoo6pas-
Hble TeMBl — OT 3JIeKTpOMarHerH3aMa A0 TBEPAOCTH MaTepuasoB H
KOHCTPYHPOBAHHA HAYy4yHBIX MPHOOPOB A0 HCINApeHHS XHAKOCTEH.
XoT B 3TOT nepHoA ['epu Bpsin JIM MOr NMOXadoBaTbCAd Ha IJIOXHE
ycsoBHsI pa6oThl, OH BCe XKe 3aAyMBIBAJCA O CaMOCTOSITEJ bHOM
AESITeJNbHOCTH.

B 1883 r. 'epu cTraHoBUTCA NpHBAT-AOUEHTOM B KH/IbCKOM YHH-
BepcHTeTe, a B 1885 r. nepexosuTt B BHcCIIYIO TEXHHUECKYIO LIKOJY
B Kapacpys. UmeHHo B Kapacpys HaunHalotcs uccaefoBaHus epua,
NpHBELLIHE K OTKPBITHIO 3JIEKTPOMArHUTHbIX BOJIH.

B 1890 r. I'epu nepexoaut B BoHHCKUI yHHBepcHTeET, i€ CTaHO-
BHTCSl IPeeMHHKOM Bbljaloluierocss Hemeukoro ¢usnka P. Kunaysuyca,
3Aech OH NpPOAO/KAET 3aHUMATHCS 31€KTPOJHHAMHKOMH, HO MOCTEleH-
HO ero HHTepechl cMewalorcss B o6a1acTh MeXaHHKH. B TteueHune He-
CKOJNIBKHX JIeT OH ¢ YBJjeuyeHHeM pa3pabGaThBaeT HOBBIH NMOAXOA K
MOCTPOEHHIO MeXxaHHKH. Pe3ynbTaTH 3THX HCC/efoBaHHH OGbl1H 0606-
weHbl ['epueM B couHHeHHH «[IpHHUMNH MeXaHHKH, H3/0XKEHHHE B
HOBOW CBfI3U», ONYOJHKOBAHHOM YXe TMOCJ€ CMepTH YYeHoro, B
1894 r. B Hem [epu, CTOpOHHHK MeXaHHUH3Ma, NONHTAJCHA H3J0-

XKHTh MeXaHHKY 6e3 HCIOoJb30BaHHA MOHATHA «cHaa». XOTS MOAXOR
lepua K mnocTpoeHHI0O MeXaHHKH He Hallea IochejgoBaTtelied, ero

«[1pHHUHKNBI> cHIpaNH BaXxHYIO posib B pa3BuTHH ¢uiocopun XIX B.

3acayrn Tepua B HcC/eOBaHHH 3J€KTPOMATHHTHBIX SIBJEHHH
MOJNYYHJIH MeXAYHapojiHoe npu3HaHue. OH 6Gbl1 YHAOCTOEH Harpan
Benckoi, Ilapuxcko#i, TypuHckod akageMHBl Hayk, HTa/bSHCKOTO
HayyHoro o6uectBa, JloHgoHckoro KoponeBckoro o6mecTBa H H3-
OpaH uJieHoM psija HayyHHX OOLEeCTB H aKaieMHi, B TOM YHCJE
[Ipycckoét Akagemuu Hayk.

[ocneaHue roap xu3Hu 'epua GbIH oMpaueHH TsXenod 60-
Je3ublo. OH ymep | sAuBaps 1894 r., B pacuBere TanaHTa, Koraa
eMy OBblJIO BCEro TPHALATh LIECTh JET.

Hurepec T'epua k 3/nekTpoAMHaMuKe OB CTHMYJHPOBAH €ro
yuutedem ['. [enbMrosibuem, KoTopuiii B 70-X rofax NocraBua cBoe#
LENbI0O «YNOPAAOUYHTb» 3Ty 06JacThb (PH3UKH, pELIHB C IOMOILILbIO
3KCNepHMeHTa, Kakas XKe H3 KOHKYDHPYIOLLHX TEOpPHH COOTBET-
cTByeT peajbHocTH. Eme B 1879 r., korpa lepu 3aBepiuiasn cBoe
HccseloBaHHe, YAOCTOEHHOe MnpeMHH ¢uaocodckoro ¢axkynabrera,
[CenbMronbi NpeanoXua eMmy 3aHATbCS HCCAeZOBAaHHEM IPOIECcCOB,
NPOTEKAIOUIHX B HE3aMKHYTHX 3JJeKTpHYecKHX uensdx. B to Bpems
lepu, cTpemMuBLIHHCA NOGBICTPEE MONYYHTh HOKTOPCKYIO CTeNeHb H,
BepOoATHO, He BHJAEBUIMH peasbHBIX BO3MOXXHOCTEH pELIHTb [OCTaB-
JIEHHYI0 3ajauyy, OTKa3aJjcsl OT TEMbl, NIPEAJOKEHHOH yUuHTeseM.

I'epu BcnnoMHHua o 3azaye [enbmronbua B 1886 r., korga okasan-
ca B Kapacpys, rae o6Hapyxua1 npu6opbl, NOAXOAHBLUHE ANsl H3Y-
yeHHs1 TIPOLECCOB B He3aMKHYTHX nensix. HemanoBaxHyio posb B
ob6palleHHH K 3ToH npobaeMe ceirpaio M To, uto eue B Kune I'epu
Hanuca/j TEOPeTHUYECKYI0 CTaThiO, NMOCBALIEHHYIO 3J€KTPOAHHAMHKE
Makcsesaua, H, clegoBaTebHO, Obll XOPOLIO NOATOTOBJEH K paboTe
B JaHHOHN 06sacTH.
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B xoporkuii cpok T'epuy ynanoch npoBecTH BBIRAIOLLHHCA MO
NoJHOTe H yOedHTeNbHOCTH UHKJ HCC/AEeL0BaHUH, B XOJE€ KOTOPOro
OblIM pa3paboTaHbHl METO/Jbl FeHepalHH H AeTeKTHPOBAHHA 3J1€KTpO-
MarHUTHbIX BOJIH H NyTeM HaO6JI0OJeHHs] TAaKHX fIBJEHHH, KaK OTpa-
XKeHHe, npejomjeHHe, HHTepdepeHlust, AMPpaKuMsd H NMoJsIpH3aLHs,
JOKa3aTb TOXIAECTBEHHOCTb HX CBOHCTB CO CBOHCTBAMH H3Jy4eHHS,
npeiackasaHdoro MakcBeanom. B xoae skcmepumentoB B 1888 r.
I'epu obGnapyxun siBneHne BHeliHero ¢otosddexrta, HCCAeAOBaHHe
KOTOPOro B Aa/jibHeHlIeM ChirpaJjo BaXKHYIO pojib B pa3BHTHH (PH3HKH.

Canenyer ormMeruTb, 4to ycnex I'epua 6bi1 06yC/I0B/IEH He TOJbBKO
€ro TajJlaHTOM 3KClIepHMeHTaTopa, HO H O6oJblIHM MacTepCTBOM
TEOpeTHYeCKOro ananusa. [leso B ToM, uTo AJs NPaBH/AbHOH MOCTa-
HOBKH OMNbITOB €My IIpHULIOCH peLIuTb pARx 3aj4ad, NojpoOHO He
paccmoTpenHbiXx MakcBennom. Kpome Toro, yxe nocjae npoBefeHHS
OCHOBHBIX 3KCIIEPHMEHTOB C 3/JIeKTpPOMArHUTHbIMH BoJHamu, B 1890 r.,
I'epu ony6aukoBan TeopeTrHuecKylo paboTy, B KOTOpPOH MNpHAaN
MAaKCBeJlJIOBCKOH TeOpHH ¢opMy, oueHb OJH3KYIO K TOH, KOTOPOH Mbl
MoJAb3yeMCsl B HALUH JHH.

Huxe npuBoastcs oTpbiBKM H3 ABYX pa6oT ['epua, nocBAmeHHbX
3JeKTPOMArHHTHBIM BOJIHAM, 110 KOTOPbIM MOXHO COCTaBHTb MNpen-
CTaBJieHHe O CTHJIe H XapakTepe ero 3KCNepHMEeHTOB.

O BecbMa OBICTPBIX 3JEKTPHYECKHX
KoJseGaHusx

[IpeasapuTenvHbie ONBITHI

Ecan B pa3psiiHyio uenb HHAYKUHOHHOM KaTYIUIKH MOCJAEA0BATENbHO
C HCKPOBBIM TIPOMEXYTKOM BKJIIOUHTb HCKpOBOH MHKpoMeTp Pucca,
NOJIIOChl KOTOPOro COEAHHEHbl MeXAy C0o00H AHHHBIM MeTaJJinue-
CKHM OTBETBJIEHHEM, TO, €C/JIH TOJIbKO AJHHA BO3AYLIHOIO MPOMEXYT-
Ka MHKPOMETpPAa HE€ MPEeBLICHT H3BECTHOro npeaena, paspsi NpoHAEr
CKOpe€e uepe3 BO3AYLIHbIH MPOMEXYTOK, YeM yepe3 MeTaJlllHYeCKHH
NpoBOA. JTO sIBJieHHe He HOBO; KaK H3BECTHO, NMOCTPOEHHEe TPOMOOT-
BOAOB 1/ TeserpadHbix NpoBoJ OB HMeeT CBOHM OCHOBAHHEM HMEHHO
3T0 fiBjieHHe. ToIbKO B TOM chayuae, eC/lH MeTajJIHuecKoe OTBeTBJe-
HHe KOpPOTKO H o6najgaer HeGO/NbLIHM CONPOTHBJEHHEM, MOXXHO
pacCuHThiBaTh Ha HCYe3HOBeHHe HCKpbl B MHKpomerpe. M1 Ha camom
Aene IJIHHA 110Jly4yaeMoOH HCKpbl yMeHblllaercsl BMecTe ¢ AJIHHOH OT-
BETBJIEHHS], HO MOJIHOTO €e MOoralleHHs eABa JH MOXHO KOCTHTHYTh.
Haxe B TomM cayuae, korga o6a liapuka MHKpPOMETpPa COeIHHEHHI
TOJICTOH MeJHOH NPOBONIOKOW [AJHHOH BCEro B HECKOJAbKO CaHTH-
METPOB, MOXHO HAa0JI0JaTh HCKOPKH, XOTl H oueHb KopoTkue. He-
MOCPEACTBEHHO 3TOT OMBIT MOKa3blBaeT, 4yTo B MOMEHT pa3spsaa
MOTEHL KA H3MEHSIeTCsl BAOAb 3aMblKalomeH uenH Ha BEJHYHHY B
COTHH BOJIbT Ha NMPOTSXKEHHH BCEro JIMLb HECKOJNbKHX CAHTHMETPOB,
KOCBEHHO e OH JaeT YyKa3aHHe Ha HCKIIOYHTEIbHO 60JbLIyIio
CKOpPOCTb, ¢ KOTOPOH MPOHCXOAMT Pa3psifi. Pa3HoCTh nNOTeHuHa 08B
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MeXJIy LIapHKaMH MHKpPOMeTPa MOXeT paccMaTpHBaTh-
cfl TOJIbKO KaK pe3y/bTaT AeHCTBHA CAMOHHAYKUHH B
METa/JIMUeCKOH 3aMbIKaIOIleH LIelH.

Bpems, B TeueHHe KOTOPOro NOTEHIHAJ HAa OLHOM
IIapHKe HCMBITbIBAeT 3aMeTHble H3MeHeHHs, 6yAeT TOoro
Ke I[opsiiKa, YTo U BpeMs, B NPOAOJKEHHE KOTOPOro
3TH HM3ME€HEHHS [AOXOAAT A0 ApPYyroro lUapHKa uYepe3
KOPOTKHH OTpPe30K xopollero NpoBogHHKa. MoxHO Obl-
N0 Obl NpeArnoNoXHUThb, NoXanyH, cTolb 60JbLIYIO MOT-

HOCTb pa3psilHOrO TOKa, YTO OAHO JIHLIb CONPOTHBJIE-
HHEe OTBeTBJIeHHs] 00YyCJIOBHT Pa3HOCTb NMOTEHIHAJNOB Ha
wapukax Mmukpomerpa. Ho npubausurenbHoe paccMor-
pEeHHe KOJIHYECTBEHHBIX YCJIOBHHA NOKa3biBaeT, YTO 3TO MPeNnoJoxe-
HHE HeOCHOBAaTeNbHO, @ B AaJbHEHLIHMX ONbITax TakKoro pojaa npea-
noJloxKeHHe BooOile He MOXeT ObiTb BBIABHHYTO.

3aMKHeM ONSiTb HCKPOBOH MHKPOMETD IIPH IIOMOILH XOpOLIero
METa/VIHYeCKoro 1npoBOAa, HaNpUMep MeZHOH NMPOBOJIOKH AHAMETPOM
2 MM 1 anuHodt 0,5 M, corHyroit B npsiMoyrosibHHK. [1pu 3tom Mbl
He BK/Jl0YaeM ero B pa3pslHyl0 Uenb HHAYKUHOHHOH KaTyLUKH, a
COeAHHSIeM TOJIbKO OJHH H3 €ee MoJIOCOB C KakoH-HHOYAb TOYKOH
paspsiAHOH UeNH NpPH MOMOIH INpoMexyTouno#l npoBosokH. Ha
puc. 109 npexacraBieHo pacnoJioxeHHe NpHGoOpoB: A — HHAYKIMOH-
Hasl Kartyuika, B — paspsagiuk, M — mukpomerp. Bo Bpems neict-
BHA HHAYKIHOHHOH KaTylUKH Mbl OyJaeM onstb Habai0aatb B MHK-
pOMETpe MNOTOK HCKp, AOCTHrAlOMHH HHOrAa MJIHHB B HECKOJbKO
MHJVIHMETPOB. DTOT OMNBIT IOKA3bIBaeT, BO-NepBLIX, YTO B MOMEHT pas-
psiia HHTEHCHUBHBIE JIeKTPHYECKHE JBHXKEHHS NPOUCXOAAT He TOJIbKO B
caMoOH uenH, 3aMblKamolied pa3psiAHHK, HO H BO BCE€X COeAHHEHHHhIX
C HHM NPOBOAAX; BO-BTOpPBLIX, OH IIOKa3blBaeT HarfAHee, yeM Ipe-
AbIAYIIUA OMBIT, YTO 3TH JABHXEHHHA IPOHCXOAAT OYeHb ObICTPO H
I03TOMY AOJIXKe€H ObITb NPHHAT MO BHUMAaHHE JaxXe TOT NMPOMEXYTOK
BPEMEHH, B NIPOAOJIKEHHE KOTOPOro 3/1€KTpHUECKHEe BOJIHbI NMPOXOAAT
yepe3 KOPOTKHE MeTaJUIHyecKHe NMpoBoja. B camom gene, onbiT 3TOT
MOXHO OOBSACHHTb TOJNIbKO TaKHM 00pa3oM, 4TO H3MeHeHHe [MOTEH-
uMana, Co3ZaBaeMoOro HHAYKIHOHHOH KaryuwlKoH, ROCTHraer uiapH-
Ka | 3aMeTHO paHblie, yeM liapuka 2. ITO fBJIeHHe CTAHOBHTCS
IOPa3HTeJNbHbIM, €CJH MNPHHATb BO BHHMAHHE, YTO 3JIEKTDHUECKHe
BOJIHBl, HACKOJbKO HaM H3BeCTHO, PAacCNpOCTPAHAIOTCS B MeAHbIX
MPOBOJIOKAX IIOYTH CO CKOPOCThIO CBeETa.

Puc. 109

HUHayKuuoHHbIe AECACTBHA HE3AMKHYTHIX
TOKOB

Hckpel, nosiBuBlIHECH MpPH NpeablAYIIHX ONBITAX, BO3HHKAWOT, MO
HalleMy npeinofoXeHuio, 6aaronapa camounaykiuu. Ho ecan npu-
HATb BO BHHMAaHHeE, YTO 3TO HHAYKIHOHHOE [eHCTBHE BhI3bIBaeTcs
KpaiHe c1abbiMH TOKaMH B KOPOTKHX MNpPSIMBIX MPOBOJAX, TO MH
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7 ] BIIDABE YCOMHHTbCS, AEHCTBHTENBHO 'JIH
. ero MOXHO CUYHTaTh JOCTATOYHBIM 00b-
ol My, ———y fACHEHHeM IOfBJeHHs HCKpbl. [lasi Toro
B yro6bl yCTPAHHUTb 3TO COMHEHHe, f CTa-
paJjcsl y3Hath, He BHI3bIBAIOT JH HabJjio-
JaeMble 3JIEKTPHYECKHE JBHXKEHHS COOT-
BETCTBEHHBIX [10 CHJIe JEACTBHH TaKxke H
hoC B COCeJHHX IPOBOAAX. Hns storo s co-
g~ ———0C__—0 THYJ H3 MEIHOH NPOBONOKH NPSMOYrob-
HUKH co cTopoHamH 10—20 cm, umeBlIH-
MH BeCbMa KOPOTKHH HCKpPOBOH mnpome-
KYTOK. ITH INPSAMOYrOJIbHHKH, O6yayuH
M H30JIHPOBAHHBIMH, NPHOAHKANUCH K NPS-
a5 MBbIM NIDOBOAAM, B KOTOPHIX NPOHCXOAHJIO
ABHXKEHHE 3/IEKTPUYECTBA, H NIPHTOM TaK,
Puc. 110 YTO OfAHA CTOpOHA NpSAMOYroJibHHKa Oblaia
napaianenbHa nposoay. Ilpu pocraTou-
HOM NpPHUOJIHIKEHHH B TOM NIPOBOJHHKE, KOTOPbIH NpHOJHXKa/NH, BCceraa
NOSABAAJCA IOTOK HCKp, CONPOBOXKAAOWIHA pa3psiabl HHAYKI(HOHHOH
KaTtywku. HTeHCHBHee Bcero 3TH HHJYLUHPOBAHHblE HCKpbl MOSIBH-
Jucb BOJHM3HM pas3psiHHKA, HO OHH HAOJOLANHCh TaKXKe H OKOJIO
npoBoja, BeAYIIEro K CMEeXHOH ellH, pPaBHO Kak H y BeTBedH 3TOH
nocneaHed. Mexny HHLAYUHPYIOHM H HHAYUHPYEMBIM [POBOLAMH
pa3pfn He NPOHCXOAUN — 3TO OBIO TIIATENbHO KOHCTATHPOBAHO;
BO3MOXHOCTb Takoro paspsia CnenHajbHO ycTpaHsjach emie Npo-
KJ1aaKo#i TBEpAOro H3oasiropa. B 3ToM OTHoOlUeHHH owuOKa B HCTOJ-
KOBAHHH fIBNeHHS ejBa JH Bo3MOXHA. To 06cTOATENBCTBO, UTO HH-
AYKUHS MEXAY ABYMS NPOCTBIMH KOPOTKHMH OTPe3KamH I1POBOJIOKH,
B KOTOPbIX ABHXKYTCHA JHLIb HEOGOJbIUHE KOJHUECTBA JIEKTPHUECTBA,
MOXEeT BCe-TaKH BO3pacTH A0 O0pa3oBaHHs HCKphbl, CHOBA YyKa3biBa-
€T, YTO BPeMS, B IIPOAOJKEHHE KOTOPOro 3TH HeGoJibllHe KOJHYEeCTBa
3JIeKTPHUECTBA ABHXKYTCA B NPOBOJAX Tyna M oO6paTtHO, Ype3BblYafHO
MaJso.

Insi Toro yto6bl H3y4HTb 3TH SIBJEHHS NOGJHXKE, 1 BOCIOJb30-
BaJCA NIPAMOYrOJbHUKOM, KOTOPhIfi paHblue CAYXKHJ CMeXHON [enblo,
NpHUMEHss ero B KauecTBe HHAyLHpPYyeMoro npoBoaHHKa. Kak noka-
3biBaeT puc. 110, Bxoab KOpOTKOH CTOPOHBI NIPSIMOYroJIbHHKA Ha pac-
CTOSIHHH 3 CM Oblja HaTAHYTa BTOpas MelHas mpoBoJioka gh, KoTo-
pasi COeAHHANAch C KakoW-HHOyab Touko#l paspsaHHka. [loka ko-
Hew & NMPOBOJIOKH gh Obla cBoGojeH, B MHKpomeTpe M nosiBasiauchk
JIMILb COBEpLIEHHO HHUYTOXHbl€ HCKOPKH, KOTOpble BO3HHKAJH MOJ
BJMSIHKEM Da3psiaHbIX TOKOB NpoBoJOKH gh. Ho B MHKpoMerpe
NOABJSANINCh UCKPBl AMHHOH OoT 1 00 2 MM, Koraa kK A Obla nojBelleH
H30N1HpOBaHHBIH KOHAYKTOP C, OTAENEHHBIH OT 3/1€eKTPOCTATHUYECKOH
MAaLIHHBI, TaK YTO yepe3 IPOBOJIOKY AOMKHBI ObIH MPOXOAUTH 6OJb-
IUHe KOJIHYeCTBa 3/eKkTpuyecTBa. [1puunHo# 3Toro He Gblna 3nexkTpo-
CTaTHYeCKas HHAYKUHS KOHAYKTOpa: Korja OH Obl ToABeuieH
BMeCTO A B g, OH He OKa3blBajJ HHUKAKoOro jedcTBHA. 3apsigHblil TOK
KOHAYKTOpA Takxe He 6blJl TOMY IIPHUHHOH; 3TO ObIO HCKAIOUHTENb-
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HO JeHCTBHE BHe3anmHoOro paspsiia, ]
Bhi3BaHHOro Hckpoi. B camom ne-

Je, Korja ILIapuKH pa3psijHHKa :
KOHAYKTOpa ObIAM pa3aBHHYTH

HAaCTOJIbKO, 4YTO MeXAYy HHMH He B
NPOCKAKHBaja HCKpa, TO H B HH- G a
AyUHPOBAHHOH [ENH HCKpa TaKxKe

coBceM He nosiBasinachk. He Besiko-

ro poaa HCKpa Bbi3blBajsa JoCTa- M

TOYHO CHJIbHOE NeACTBYIOLHH pas-
pan. Tonbko Te HCKpbl, KoTopbie Pwe. 111

BbI3BIBAJIH paHbllle  CHJbHHE

CMEXHbIe HCKpbl, OKa3blBajHCh CNOCOOHBIMH BO3OYAHTb B JaHHOM
ciydyae HHAYKUHOHHoe aedcTBHe. Bo BTOpHUHOH uenu Bo30yXjaeHHbBIE
HCKpbI T1€PEXOAMJIH HE TOJbKO MEXAYy lIapuKaMH MHKpOMeTpa, HO
TaK»Ke H OT NOCNAeAHHX K JPYrHM H3O0JIHPOBAHHBIM NPOBOAHHKAM, KO-
TOpble MpHO/HKANHCE KO BTOpHYHON wnend. HMckpel 3ametrHo ykopa-
YHBAJIHCh NIPH COEJHHEHHH LIAPHKOB C KOHAYKTOpaMH OOJbLIOH eM-
KOCTH HJIM NIPH NMPHKOCHOBEHHH K OJHOMY H3 HHX pyKoH. OueBHpaHO,
KOJTHYeCTBA 3/eKTPHUECTBA, NpHBeJeHHbIe B ABHXKeHHE, OblIH CIAHLI-
KOM MaJbl, yToObl 3apsifHTh AO I[IOJHOrO HalpsiKeHHs MPOBOAHHK
Goabluoi emkocTH. HaobGopor, coennHeHne oOOHX LIAPDHKOB MHKPO-
MeTpa IO0CPEeACTBOM KOPOTKOH BJIaXKHOCTH HHTKH He OKa3blBaJjo 0OCO-
6eHHOro BJIHMSIHHS Ha nNosiBJeHHe HCKpbl. PHU3HONOrHYECKHEe JeHCTBHA
HHIYUHPOBAHHOrO TOKa He 3aMeyajuch; MOXKHO Obllo, He omymas
COTpfICEHHSA, NpHKAcaThCAd KO BTOPHYHOMY I[IpOBOAY, 3aMblKaTh €ro
yepes Teso. (...)

Tak kak npH TONBKO UYTO ONHCAHHOM ONbiTe HHAYUHPOBaHHHIE
HCKpbl AOCTHUTANH JJIHHBI B HECKOJBKO MHJIIHMETPOB, TO A He COMHe-
BaJICA, YTO NpH ' 3HAYUTeNbHO OoJblieM pPAacCTOSHHH MeXAy AeH-
CTBYIOLUMMH OTPE€3KaMH IPOBOJIOK MOXHO OBbLJIO e€me MoJYy4YydTh
HCKPbl, H 1103TOMY § IIpOH3BeJ B OINbITE HECKOJbKO H3MEHEeHHH,
npeacraBasomux HHTepec. MHayuupymoomemy ToKy § NpHAan BHA
npsimoit uHuK [puc. 111], korga ero o6pa3oBeiBaiM KOHLyKTOpbl C
u C’. [locnenHue HaxoQU/AHCh HA PAcCTOAHHH 3 M OJHH OT APYroro
U 6blH CoeiMHEeHBl MeJHOH NMPOBOJIOKOH TOMIIHHOA 2 MM, B cepeaHHe
KOTOPOH Haxoauicsi pa3psjHUK HHAYKUHOHHOH KartywkH. HMHayun-
pyemasi uenb Oblia TakKoil e, KaK H B IpeJblAylIHX OMbITax, T. €.
wupuHoit 80 cm, pauHon 120 cm. Korapa HammeHbliee pacCTosiHHe
Mex ]y o60HMH npoBogamu 6blio B3siTo B 50 ¢M, TO eme Noay4yasuch
HHAYKIHOHHBble HCKPH AJHMHOH 2 MM; KOraa Xe pacCTosiHHe yBeJHYH-
BasoCb, AJIHHA HUCKpbl OBICTPO yMeHbLIAaAaCh, HO H NIPH HaHMEHbLIEM
paccTofiHuH 1,5 M eme 3ameyancs peryasipHblil MOTOK HCKp. be3 Ha-
pPylieHHs] OllbiTa MOXHO OblJ1IO ABHraThbCsl MeXAy HHAYLUHDPYIOMHM
NMpoBoAOM H HHAyuHpyembiM. To oOcTosiTenBCTBO, UTO HabJORaeMoe
fiBJieHHe JeHCTBHTENbHO HMeJNo CBOEH NpHYHHOH NPSAMONHHEHHBIH
TOK, ObIJIO NOATBEPXKAEHO OMNATb HECKOJbKHMH MPOBEPOUHBIMH OIIbI-
tamu. Korma s yaansil ofHy uiad o6Ge MOJOBHHBI TIPSIMOJMHEHHOro
nMpoBoAa, HCKPbl B MHKDOMETpE NpeKpama/nich, XOTd HHAYKUHOHHAs
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KaTyllKa H [poaoJxkafa JeAcTBoBaTb. TOYHO TaK XKe HCKPHI lIpeKpa-
Hia/Mch, Koraa LapHKH pa3psaHuka OblM pa3gBHHYTH HACTOJDbKO,
4TO 3TO NPENnsTCTBOBAJO NMOSABJEHHIO B HeM HCKp. Tak Kak npu 3ToMm
3JIeKTPOCTaTHYECKHE HanpsiKeHHs Ha KOHUax KoHaykTopoB C u C’
TOJIbKO BO3pacTtaloT, TO 3TO H CJAYXKHT A0Ka3areJbCTBOM TOro, 4TO
3TH HanpsiKeHHsl He FABASAIOTCS NPHUHHOH HCKP B MHKpPOMETpE.

HHnyKuHOHHBIA TOK Gbl1 KO CHX MOpP 3aMKHYTBHIM, HO JIEFKO MOX-
HO ObUJIO MPEANOJIOXKHTb, YTO B HE3aMKHYTOM I1POBOJHHKE HHAYKUHSA
nposiBuaacb Obl B He MeHblled creneHd. [loaToMy mnapansesnbHo
NpsAMOJHHEAHOH INPOBOJIOKe NpEeAbIAyLlero OnbiTa Ha pPacCTOAHHH
60 cM Obula HaTsiHyTa BTOpas MeaHasl H30JIMPOBaHHAs MPOBOJIOKA.
Ona Obila HECKOJIbKO KOpoue NepBoOi, Ha ee KOHnax 6blau yKpenJe-
Hbl Ba H30/HpOBaHHLIX apa guamerpoM 10 cM, B cepenuHy ee OblI
BBeJeH HCKpoBOi#i MHKpoMerp. Korpa MHAyKUHOHHas Kartylika OnJia
npuBeneHa B feficTBHe, [IOTOK HCKP KaTyLIKH CONpPOBOXjaJjcs I10TO-
KOM HCKpP BO BTOPHYHOM 1npoBoje. 31€Cb, OZHAKO, HYXHO OHTb
OCTOPOXHBIM B TOJKOBAaHHH ONbITA, TaK Kak Habjiojgaemble HCKPH
He SIBASIOTCS HCK/AIOYHTENBHO cjencTBHeM HHAyKuuH. [lepemeHHoe
ABHKeHHe B npoBoge CC’ Hanaraercss Ha cOOGCTBEHHbBINi pa3psii Ka-
TywkH Pymkopda. [locnennu#i ke B npoposKeHHe BCEro CBOEFO
ReAcTBHSA 00ycnaoBauMBaer 3apsg KoHAykTopa C OfHUM 3HAKOM, KOH-
aykropa C’ — ppyrum. DTH 3apsigbl He OKa3blBajqH HHKaKoro neil-
CTBHSl Ha 3aMKHYTYI0O LeNnb MNpeablgyllero OnbiTa, HO TeNepb B
pPa3soMKHyTOM NpoBOAe Osarogapsl HCK/AIOUHTENbHO 3J1eKTPOCTaTHYe-
CKOM HMHAYKUHH OHH 0O0yC/JOBAHBAIOT MNPOTHBOMOMOXKHBIE 3apsiabl
o6eHx ero yacred, a BMecTe ¢ 3THM H HCKpH B MHKpomerpe. U Ha
CcaMOM jeJie, ec/li Mbl B NAaHHOM CJyuae pa3jgBHHEM IUApHKH pas-
PAILHHKA [0 MOraiuleHHsi B HEM HCKp, TO B MHKpoMeTpe OGynyT Bce
ellle MPOCKAKUBATb HCKPHI, XOTSl H 6oJlee cjabble. ITH HCKPBI 3aBHCAT
OT 3JIEKTPOCTATHYECKOH MHIYKNHH, [PUCOEAUHSIOLEACH K TOMY
NEACTBHIO, KOTOPO€ Mbl XOTHM BbiJIE/IUTb.

Mexay Tem cyuiecTByeT NpocTod cnoco6 YCTPaHHTb Mellalomye
UCKpbl. OHH HCYE3HYT, eC/IH Mbl YCTPOHM IJIOXO IIPOBOAsIIEE COEIH-
HEHHE MEeXJY LlapHKaMH MHKPOMETpa, Mpolile BCEro MpH NOMOILH
BJAaXXHOH HHUTKH. OueBHJHO, 4TO NPOBOAMMOCTb 3TOH HHTKH J0CTa-
TOYHa /S TOro, 4TOOLl [103BOJIHTb TOKY CJlefOBaTh 3@ CPaBHHTENbHO
MenJIeHHbIMH H3MEeHeHHsIMH pa3psjna Karylku PymMkopga, Ho OoHa He-
JAOCTAaTOYHA, KaKk Mbl y)Ke BHJeJH, AJs TOro 4yrobsl cnoco6¢cTBOBATh
BbIDABHHBAHHIO 3JIeKTPHUYeCTBA NpPH KpaHHe ObICTPHIX KoaeGaHHSX B
npsiMonMHeHHOM npoBoge. Ecau MBI nocie npucoenuHEHHs] HHTKH
BbI3OBEM OINAITb B NIEPBHYHOH L €NH HCKPY, TO H BO BTOPHYHOM I1POBOE
ONATh NMOSIBATCA CHJbHbiE HCKPbl, HO OHH OGYCJIOBJEHBI YXK€ HCKJIO-
YHTENbHO fefcTBHEM ObICTPHIX KOJe6aHHH B NIePBHUHOM IPSMOJ HHEH-
HoM npoBopge. 51 HCIBITHIBA/M, HA KAaKOM paccTosiHuM OyneT Bece elle
nposiBAfiTbesl 310 nedctue. [lpu paccrosnuu 1,2 M Mexpy napadn-
JeJbHBIMH [IPOBOJIOKAMHM HCKphl OblJIH e€lle BIOJHE 3aMETHB: Ha-
nboJsiblliee paccTOsiHHE MO MNepHeHIUKYJISpY, HAa KOTOPOM MOXKHO
eule OblIO YCTOHYHMBO Habaonath NMOsIBAEHHe HCKp, Oblio 3 M. Tak
KaK 3/eKTPOCTATHYECKOe J[eHCTBHE YMEHbIUAeTCS € PacCTOSIHHEM
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fhiCTpee HHJIYKUHOHHOrO, TO NpH OOJbILHX paccTOAAHHAX ObLIO H3-
JMLIHHM YCJOXHSITb ONbIT NpHMEHEHHEM BJIAXHO/ HHUTKH;, gaxe M
6e3 TmocjelHed TOJNbKO TaKHe pa3psifibl, KOTopble BO36yXjnaloT B
nepBHUHOH npoBo/OKe KoJseGaHHUS, BbI3BalH HCKPbl BO BTOPHYHOM
npoBoJe.

51 nymaio, uto 3xech BepBble ObJIO NOKa3aHO Ha ONbiTe B3aHMO-
jeficTBHe npsAMOJHHEAHBIX pd3OMKHYTHIX TOKOB, HMeiolllee TaKoe
GonbllIOe 3HaueHHe I/ TeopHH. (...)

006 3anexTpoaMHAMHYECKUX BOJHAX
B BO3JlyX€ M HX OTPAXKEHUH

HepaBHo #A mblTajcs AOKa3aTb HA ONbiTe, 4TO HHAYKUHMOHHOE neH-
CTBHE paclpocTpaHsieTcsl B BO3JAyXe ¢ KoHeuHOH ckopoctbio'. Co-
ofpa)KeHHsl, Ha KOTOPbIX 6a3HpoOBaJIOCh 3TO [0Ka3aTeJbCTBO, INped-
CTaBJSAIOTCS MHe BNOJHe y6enuteibHbIMH. OpHaKO OHH BHIBOJH/IHCH
CPABHHTENbHO CJOXHBIM 00pa3oM M3 AOBOJbHO CAOXKHBIX (PAKTOB H
NO3TOMY MOTYT [10Ka3aTbCsl He BIIOJIHE OYEBHIHBIMH TEM, KTO C Camo-
ro Hauvajla OTHOCHTCSI K 3THM pPacCyXAEHHsIM ¢ HEKOTOpbIM Ipej-
y6exxpenneM. [loatomy 1enecoo6pa3Ho [OMONHHTb Tpeablayluee
J0Ka3aTeJbCTBO PAacCMOTPEHHEM OINHChIBa€MblX HHXKe SBJAEHHH, B
KOTODbIX BOJIHOOOpa3HOe pacnpocTpaHeHHe HHAYKUHH B BO3/yXe
Jenaetcs MO4TH HENocpeinCcTBEHHO ocsizaeMbiM. Kpome Toro, 3TH HO-
Bble fIBJIEHHS] [OIyCKalOT BO3MOXKHOCTb HeNoCpeacTBEHHOro H3amepe-
HAA IJIMHBl BOJIHBL B Bo3gyxe. To 06CTOATENbCTBO, YTO 3Ta HelNo-
CPeACTBEHHO H3MepeHHas pJlMHHA JIHLIb O4€Hb MaJ0 OTJIHYAETCA OT
KOCBEHHBIX M3MepEeHHi, NPOH3BeAEHHbIX paHee ¢ TEM Xe aniapaTtom,
CJYXKHT CBHIETENbCTBOM, UTO W Ipeablayllee AOKa3aTelbCTBO B OC-
HOBHOM OblJ10 NpaBHJIbHBIM.

. [1pon3Bonsi onbiTH 10 H3y4eHHIO BJHSAHHA NPSMONHHENHOro BHO-
paTopa Ha HeKOTOpblA BTODH4YHBIA [POBOAHHK, 51 HEOHZHOKDPATHO
Hab/0nan SIBJAEHHS, KOTOpHe, MO-BHIHMOMY, OOBACHAJIMCH OTpae-
HHeM HHAYKLHOHHOrO BJIHSIHHSI OT CTeH nomenieHus. Tak, Hanpumep,
BO MHOTHX cjaydasix ypaBanocb Habmonarbh caabble HCKpbHl BO BTO-
PHUYHOM UEMH B TAKHX IOJIOXKEHHSX, ISl KOTOPhIX OHH HHKaK He
MOTJIH NOJYYHTbCS 6/1arogapsi HEOCPeACTBEHHOMY BO3J€HCTBHIO yKe
H3 reOMEeTPHUECKHX CO00paKeHHH CHMMETPHH, a HMEHHO MJIaBHBIM 06-
pa3oM BOAH3H TBepablx cTeH. Oco6eHHO NMoKa3aTeJbHBIMH [PeACTaB-
JA10TCA MHe caepyloline HaO/M0neHHsI: H3yuast HCKpbBl BO BTOPHUYHOM
NpoBOogHHKe Ha OOJBIIHX PAcCTOAHHAX OT NepBHYHOro, rpe, pasy-
MeeTcsl, MCKpbl OblJIH O4yeHb cjalblMH, A 3amedan, 4TO BO MHOTHX
NOJIOXKEHHAX BTOPHUHONA 1€l HCKPbl SIBHO YyCHJIHBAIOTCS, KOrza e
5 npHONHXKaJCA K TBEepAOH CTeHe, TO B HeNOCPeACTBEHHOH OJu-
30cTH K TMlocjenHed OHH NOYTH BHe3anHo Hcue3and. [Ipocrefinium
00bsICHEHHEM Kasajoch MHe cJejaylomee: BosHOOOpa3Ho pacnpo-
cTpaHsouileecss HHAYKUHOHHOE [IEHCTBHE OTpa)Kaercs OT CTeH, INpH-
YeM OTpaXKeHHbie BOJIHbI B HEKOTOpPbIX MecTax YCHJ/HBAIOT najaio-
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Me, B APYrux — ocaabasior, Tak 4ro 6saaropapss uHTepdepeHiuHn
o6eHx BOJIH B Bo3ayxe o6pa3syioTcsi cTosiude BoJiHb. 1o Mepe yayu-
iIeHHs] yCJIOBHH OTpaKeHus siBJeHHe Aenanochb Bce 6oJiee OTYETIIH-
BbIM H NpepJloKeHHoe 06bsicHeHHe Ka3ajocb Bce 6oJiee BEPOSATHHIM.
51 He 6yny ocraHaB/AMBATbCsl 3Ae€Cb Ha MpeABapHTENbHHIX OIKTAX,
a HenocpeacTBEHHO Nepefly K ONHCAHHIO OCHOBHHIX HCC/IE€NOBaHHIA.

du3nyeckas ayiHTOPHS, B KOTOPOH NPOHU3BOAMJIHCL 3TH OIBTH,
MMEET NpUMepHO 15 M aaHHb, 14 M wHpHHW U 6 M BHcoTth. [lapan-
JeJbHO ABYM AJIMHHBIM CT€HAM pacloJiokeHb ABa psAa Kele3HbX
KOJIOHH, COBOKYIIHOCTb KOTOPHIX B OTHOLLICHHH 3JIEKTPOAHHAMHYECKO-
ro aeicrBusa Beaer ce6s1 Noao6HO CIJVIOLIHOH CTEHe, BCAEACTBHE UEro
NPOCTPAHCTBO, Haxoasweecss 3a HHMH, HE JOJIXKHO NPUHHMATbCA
BO BHHMaHHe. bnaroaaps 3ToMy a/151 ONBLITOB OCTaeTcs NPOCTPAHCTBO
15 M nauHH, 8,5 M wHpHHL, 6 M BucoThl. M3 3Toro mpocrpaHcTBa
1 yAaJHJ BHCAYHME YACTH ras3oBHX Tpy6 H MeTajJHuecKHe [OA-
CBEYHHKH, TAK YTO B HEM OCTA/JHCb TOJIbKO JIepeBSIHHbi€ CTOJH H
CKaMeHKH, BHIHECTH KOTOpble Gbl10 3aTPYAHHTENbHO, HO KO{OpHE
€ABa JH MOIJH 0Ka3aTb 3aMeTHoe BausiHHe. OpHa U3 CTEH, OT KOTO-
poii RO/KHO GHLJIO NMPOHCXOAHUTH OTpaXKeHHe, NMPEACTaBJsAIa MACCUB-
HyIO CTeHY M3 NlecYaHHMKa, B HeH UMEJHCb ABe ABEPH; HA CTeHe Haxo-
AUJIOCb 3HAYHTENbHOE KOJHYeCcTBO ra3oBHXx Tpy6. Uro6bl npuaatb
CTeHe CBOWCTBA NPOBOAsiLEH MOBEPXHOCTH, Ha Hed 6bl1 yKpemnJeH
IMHKOBLIA JIACT 4 M BHCOTH H 2 M IHPHHH. [1pH nomMomu npoBOJIOK
OH 6bl1 coeiHHEH ¢ rasonpoBojaMH H GJH3KHM BOAONPOBOAOM,
npuyeM ocob6oe BHHMaHHE yAeaslIOCh TOMY, UYTOObl 110 BO3MOXKHOCTH
06/1erYuThb yTEUKY 3J1€KTPHUECTBA, KOTOPOE MOXKET HAKallJIMBaTbCs Ha
BEpXHEM U HHXXHeM KOHUAX JIHCTA.

[1poTtuB cepeanHbl 3TOrO0 sucTa Ha paccrosiHMH 13 M, T. e. B
2 M OT NPOTHBOINOJIOXKHOH CTeHH, Gbl/l yCTAaHOBJEH NEepBHYHBLIH Mpo-
BoA. JTO O6bisl TOT Ke caMblii NPOBOA, KOTOPHH NpPHMEHsANCS TpH
NPEXHUX HCCNENOBAHHUAX CKOPOCTH PacnpocTpaHeHHs. ITOT NPOBOA
6uis1 Tenepb yCTAaHOBJIEH BePTHKAJNbHO, TaK YTO HCC/E€AyeMble CHIIH
Kosie6anuch B BepTHKa/JbHOM HanpasieHuu. CepegHHa nepBHYHOrO
npoBoaHHka 6blia nojHsAta Haa nojom Ha 2,5 m. Ha rtakoit xe
BbICOTE MIPOH3BOJAHMJHKCL M HabMOAEHHSA, NIPHYEM MeXIy CToJaMH H
cKaMbsgiMH Obis1 ocTaBJeH npoxoa ansi Habmopatens. Hasopew
neprneHANKyJsp, ONyEeHHHA U3 cepeMHb NIepPBUYHON yend Ha oTpa-
XKayio NnoBepxHocTb, Hopmasnbio. Hawn nabaoneHuss npousBou-
JHCb B6/H3H Hee. OnbTol npH GoJbILIOM YIiie NafeHHs 3HAYHTEIbHO
YC/IOKHSIIOTCS] TEM, UTO HYXKHO CYHTATbCHA C BO3MOXKHOCTbIO pa3MYHOH
nosisipu3anMu BOJIH. BepTuka/ibHasi MJOCKOCTb, mapaJJefbHas Hop-
MaJlH, AABJISIETCS B HALLUX ONBTaX IJIOCKOCTbIO KoJie6aHHH; MJIOCKOCTb,
nepneH AUKYAAPHYI0 HOpMaJH, Ha30Be€M IJIOCKOCTbIO BOJIH.

Bropuunasi uenb npeacraBasia coboll yXe HCIOAb3OBAHHHM
paHee npOBOAHHK, COTHYTHIH MO Kpyry paauyca 35 cm. OH mor Bpa-
WATbCA BOKPYT OCH, NPOXOAALIEH YEpe3 ero CepeiuHy H IepIlieHau-
Ky/JIpHOH ero NJOCKOCTH. 3Ta OCb IIPH ONbTAX Obila FOPH30HTAJb-
Ha. OHa 6bla ykpenJyieHa B AepeBSHHOH MOACTaBKe TakHM o6pasoM,
YTO MOXKHO OblIO BpallaTh €€ BMECTE C KOHTYDOM BOKDYr BEpTH-
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kajabHOH ocH. IIpaBpa, B GO/bILKMHCTBE ONBITOB NPOBOAHHK, 3aKpen-
JeHHBIH B JepeBAHHOH NOACTaBKe, MOXKHO ObJIO AepXaTb B PyKe H
yCTAHABJHMBATb B Hau/yylleM H3 pas3/HuHbiX nojoxeHud. Ho tak
KaK TeJo Habalojpartenss BCerja OKasbiBaeT HEKOTOpPOE BJIHSIHHE, TO
HabJioneHus, caenaHHble TakuM o6pa3oM, HEO6XOIHMO KOHTPOJHPO-
paTb NOTOM HabnoaeHHSIMH ¢ GoJjbluoro paccrosiHus. [lpu 3TOM
HCKPH OblJiH JOCTATOYHO CHJAbHH H HX MOXHO OHJO 3aMeTHTb B
3aT€MHEHHOM IIOMEeIEeHHH Ha pAacCTOSIHHH HECKOJbKHX MeETpOB, B
CBETJIOM XK€ [IOMEleHHH ONHChIBaeMble ABJEHHS He3aMeTHbl Ja)Ke Ha
GJH3KOM DPacCTOSIHHH.

siBneHHe, KOTOpPOe NPH 3THX YCJOBHSAX HaH6GoJjiee BaXHO, 3aKJIO-
yaeTcsl B CJEAYIOIEM: MH COBMelaeM CPeIHIOI0 TOYKY BTOPHYHOH
uellM ¢ HOpMaJblo, pacrnoJjiaraeM ee INIOCKOCTb B IJIOCKOCTH KoJe-
6aHMA M 3aTeM NOBOPAYHBAeM HCKPOBOH IIPOMEXYTOK cHauasja K
oTpa)kaiomeld CcTeHe, 3aTeM B IIPOTHBOIIOJOXHOM HanpaBJieHHH.
O6biyHO B 060MX TOJOXKEHHSIX HCKpbl IPEACTABJSIOTCS BecbMa
pa3inuHbiMH. Tak, eciu Mbl 6yaeM NPOU3BOAHTH ONBIT HA PAaCCTOSA-
HMH 0,8 M OT cTeHbl, HCKpPbI NOJyyaTcs Gosiee CHAbHLIMH, €CJIH HCKPO-
BOH IIpOMEeXYyTOK oO6pamieH K creHe. MOXHO TaK OTpery/upoBaTh
LHHY HCKP, yTOOH NpH Oo6panieHHH HCKPOBOTO NPOMEXYTKA K CTeHe
NoJIy4aJHCb yCTOHYHBBIE HCKPH, HO B NIPOTHBOIIOJIOXKHOM I10JI0KEHHH
HCKpHl COBeplIeHHO He Ha6uopalotcd. Ecad MbB NOBTOpUM ONHWIT Ha
pPacCTOSIHHH 3 M OT CTE€Hbl, TO HaaeM o6paTHoe: yCTOAYHBLIE HCKDHI
MoJ1y4aloTcsl 1IpH 0BOPOTE HCKPOBOTO IIPOMEXYTKA K CTEHE, a OTCYT-
CTBHE HCKp — IIpH IIOBOPOTE OT CTeHH. Ec/H Tenepb ynanautTbes OT
CTE€HH Ha 5,5 M, TO sIBJIeHHe CHOBA M3MEHHTCSl Ha o6paTHOe: HCKPb
OGyayT moJjyyaTbCsl Ha CTOpOHe, o6pameHHOH K cTeHe, HO HCUE3HYT
Ha ppyro#i cropoHe. HakoHen, Ha paccTosiHHH 8 M OT CTeHbI Mb CHO-
Ba 6ynem Habnoaatb o6paTHYI0O KapTHHY, HCKpPH moJy4aiorcsi 6oJiee
CHJIbHbIMH Ha CTOpOHe, ynaJieHHOH OT CTeHH, HO pa3JjiiyHe JeJlaeTcs
MeHee OTUYeTAHBHIM. B nanbHeliuiem o6pamienusi siIBJ€HUS] HE IIPOUC-
XOAHT, TAK KaK BOJIH3H NMEePBHYHOH 1HENH OHO MACKHPYETCS CHJIbHLIM
BJHAHHEM I€PBHYHBLIX KoJe6aHHH M yCJOXHEeHHOH KapTHHOH mnoJas
B6iu3u neppuyHod uenu. Ha puc. 112, rae ykaszan macwirab pac-
crosiHus ot creHul, B Mectax I, II, IIl u IV Bropuunas nenb usobpa-
XeHa B TOJIOXKEHHSX, COOTBETCTBYIOIHUX HaHGo/ee cHabHOMY o6pa-
30BaHHI0 HCcKp. IlepemMeHHBIH XxapakTep COCTOSIHHSI NPOCTPaHCTBA
OTUET/INBO BHSABJAETCA Ha 3TOH ¢Hurype.

Ha paccrosinusix, fexamux MeXAy BbllIeyKa3aHHbIMH TOYKaMH,
HCKpbl B OGOHX Cay4yasX noJyyariorcsi OJHHAKOBO HHTEHCHBHLIMM,
MpuyeM B HENOCPEACTBEHHOH OJ/IH30CTH K CTEeHE pas3JiHuHe MeXAy
HCKpAaMH TakK)Xe OTCyTCTByeT. Mbl MoxXeM, TakuM o6pasoM, Ha3BaTh
3TH TOUYKH, a MMeHHO A, B, C, D Ha ¢urype, B H3BECTHOM CMbicC/e
y310BHMH ToukaMu. OnHAKo MH H€ JOJIKHbl CUHTATb, YTO PaCCTOS-
HHe OT OJHOH H3 3TUX TOYEK A0 CJAEAYIOlIEH PaBHO IOJIOBHHE AJHHbI
BosiHbl. [leqio B TOM, 4TO ecaH O6b BCe 3JeKTpPHYECKHE ABHXKEHHs
H3MEHSAJIH CBOe HanpaBJieHHE NIPH Nlepexofe yepe3 OAHY H3 NoxoGHBIX
ToueK, TO AABJEHHS BO BTOPHUHOH UENH AOJXKHbl 6blnu Gbl NOBTOPATH-
csi 6e3 BCAKUX H3MEHEHHH, TAaK Kak HamnpabJjieHHe KoseGaHuh He

533



BJIUSIET Ha BeJHUYHHY
Hckpol. M3 3Toro onbi-

af@fﬁ a@p «l@lﬁ Ta CKopee cJaenyer
3aKJIOUHTh, 4YTO MNpH
1@1 B T@ C l D l@ nepexoje 4yepe3 OAHY
- e m——— H3 TMOJAOOHBIX TOYEK
; yacTb AeHcTBUH 00pa-
~ ol ~ uiaercs, Jpyras xe
) T . N yactb ocraercss 0Oe3
a—— bt 3 45§ 58w  H3MeHeHuit. I[lo3Tomy
6osiee npuHeMJEMHM
Puc. 112 ABJISETCA JOIlylLeHHe,
YTO MOJIOBHHE MJIHHH
BOMIHEl COOTBETCTBYET YABOEHHOE PaCCTOsIHHe MeXAY MNOAOOHHMH
TOYKAMH, TaK YTO 3TH TOUKHU MOTYT ObITb Ha3BaHbl KOHHAMH YETBEPTH
AJIMHBl BOJIHBL. JleHCTBHUTENbHO, HCXOAA HMX 3TOr0 MNpeAnoJioXKeHHs
M M3 H3/JI0XKeHHHX Bbillle OCHOBHBIX MpEACTaBJeHHH, MH TNpHAEM K
MOJIHOMY HCTOJIKOBAHHIO SIBJIEHHUS.

[IpeacraBum cebe, uto BoJIHA BepTHKAJbHOH 3J1E€KTPHUECKOM
CHJ/IBI, pacClpOCTpaHAIONIAACH K CTeHe, OTpa)Xaercs C MaJo H3Me-
HEHHOH HHTEHCHBHOCTbIO, 6sarojaps 4eMy BO3HHKAIOT CTOAuHe BoJ-
Hbl. Eciiu Obl cTeHa Obla uMjaeanbHO NPOBOAsLIEH, TO HA ee MOBepx-
HOCTH ofsi3ateqbHO oOpas3oBanach Obl y3JoBas TouKa, TaK Kak
3JIEKTPHYECKasi CHJla BHYTpH M HA FpaHHLEe HAeaNbHOT'O NMpPOBOAHHKA
MOXKeT ObITb MK Wb HcYe3alome Manoi. Ho Hama crena He siBasieTcs
MAeaNbHO NPOBOASAIIEH, TAK KaK, BO-NepBHX, OHA He [eJHKOM MeTal-
JIHYeckasi, BO-BTOpHIX, Y4aCTKH, NOKPHTHE METa/JJIOM, He CJIHILKOM
BeJHKH. [losroMy Ha ee NMOBEPXHOCTH CHJIAa HMeEET eme HEKOoTopoe
3HauyeHHe, 3HAK KOTOporo olpejensiercs npoxoasimed BoaHoi. [lo-
3TOMYy y3/10Basi TOYKa, KOTopasl NpH HAJNHYHH HAEaNbHOH MpPOBOAH-
MOCTH MloJlyyHJsach OH Ha caMoH CTeHe, B JeHCTBHTENbHOCTH HOJIXKHA
JieXKaTh 3a NOBEpXHOCTHIO, HallpuMep B TOuKe, o603HaueHHOH A.

Ecan yaBoenHoe paccrosinue AB, T. e. paccrosinue AC, cooTBer-
CTBYeT I0JIOBHHe /JIHHBI BOJIHB, TO FeoMeTpHuyeckoe H306paKeHHe
cTosiyed BOJIHBl OIflpeJeNIMTCS KpHBOH, H300pa)KeHHo# Ha ¢Hrype
CNJIOWHBMH JHHHAMH. Cuabl, AedCTBylOumiHe Ha o6e CTOPOHBI Kpy-
roporo nposogHuka B nogaoxenusx [, II, TII, IV, aaa HekoToporo
MOMEHTA BpeMeHH H300paKaloTCsl 110 BeJHUYMHE H HampaBJeHHIO
crpenkamMi. Takum o6pa3om, ecaH BOMH3H Y3J10BOH TOYKH HCKPOBOM
NMPOMEXYTOK ob6pamieH K Hel, To 60abias cuaa AedcTByer B Goslee
6/1aronpUATHHIX YCJAOBHSAX, YeM NPOTHBOMOJIOXHAsA el cnabas cuaa,
AEUCTBYIOILAs B MeHee GJ1aronpHATHHX ycaoBusx. Ecan ke uckpo-
BoH NpoMeXYTOK o6pamieH B CTOPOHY, NPOTHBOMONOXHYIO Y3J0BO#
TOYKe, TO 00JbllIasl CHJlAa HAXOAMTCH B MeHee G6JaronpUATHBIX YC/0-
BHSIX, 4EM NIPOTHBOMNOJIOXKHAA el MeHbllasi CHla, YCIOBUSA AEHCTBHS
KoTopod GoJiee GaaronpusTHb. Kakaa Gbl M3 CHJl HH [epeBecHsa B
noc/ieHeM cJyuyae, HECOMHEHHO, YTO HCKPBl OKaXyTcs GoJiee caabhi-
MH, YEM B NepBOM cjayyae. DTHM M OODBSCHAETCS H3MEHEHHe 3HaKa
fIBJIEHHS] yepe3 KaxK/Ayl0o YeTBepThb AJNHHH BOJIHBL.
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Haule o6bsicHeHHe camMo JaeT B PYKH CPeICTBO €ro aaJjbHeflIes
npoBepKH. Ecan oHO BepHO, To H3MEHEHHe 3HAKOB B TouKax B u D
JOJIXKHO TIpOHCXOAHTh COBCeM He TaK, Kak B Touke C. Lludpamu
V, VI, VII ormeueHbl NOJOXKEHHA LENH AJA5 3THX TOUEK H COOTBET-,
CTBYIOLIHEe CHJH. JIerko BHAETb, YTO €CJH Mbl, HAXOAfICh B MOJIOXKeE-
HiH B uaum D, 6ynem Bpamarb nenb B ee cOGCTBEHHOH INIOCKOCTH,
TO KosieGaHHe H3MEHHT CBOe HalpaBJ/ieHHe OTHOCHTENbHO HEKOTOPOro
(HKCHDOBAHHOrO HaNpaBJIeHHs] B LeMH, a MOTOMY INpH BpalleHHH
LellH HCKPBl JO/KHH 0o0palartbCs B HYJb OAHH pa3 HJH e HeyeTHoe
yucno pas. Hanporus, npu anasnoruunom npouecce B C konebaHue
He H3MEHsieT CBoero HallpaBJ/leHHsl, a IIOTOMY HCKpH He JOJIKHBI HC-
ye3aTb COBepLIEHHO HMJH XK€ JOJ/KHBl HCYe3aThb YETHOE YHCJA0 pas.
JleHCTBUTEIBHO, €CJIH MPOH3BECTH COOTBETCTBYIOIIHH OMNBIT, TO MHI
3aME€THM, 4TO B B HHTEHCHBHOCTb HCKp NajaeT IIpH yAAJeHHH HCKpO-
BOT'O NIPOMEXKYTKA U3 MOJIOXKEeHHS «, o0paimaercss B HyJb B HaHBHC-
UIed TOYKe H CHOBa BO3pacTaeTr A0 NEepBOHAYaJbHOrO 3HayeHHs IpH
npubanxkeHud K nosoxeHuio B. To xe Habmogaerca u B D. Ho B C
BpalleHHe He H3MeHsieT KapTHHH HCKp; OHH JIHillb HEMHOTO YCHJIH-
BAlOTCsl B HaHWBHCILIEH M HaHHH3uIeH Toukax. Jlanee, Habaiopatenb
MOXXET YCTAHOBHTb, YTO H3MeHeHHe B C BO3HHUKAaeT NpPH 3HAYHTEJNbHO
VMEeHbUIHX CMeLeHHsIX, 4eM B B U D, TaKk utro H B 3TOM OTHOWIEHHH
H3MEeHeHHe 3Haka B ToykKe C INPOHCXOAHT OTJAHYHO OT H3MEHEHHH
B Toykax B u D. (...) _

[IposonkuM Tenepb HAWIM HCCAEJOBAHHS B JApyroM Hampas-
JdeHuH. Jlo CHX mop BTOpPHYHBIA NPOBOAHMK HAaXOAHJACH MEXAy OT-
pa)Kawomiel cTeHoH U NepBHYHBIM NIPOBOJHHKOM, T. €. B IPOCTPAHCTBE,
‘B KOTOPOM npsAiMasl U OTpaxXeHHble BOJHBI paclpoCTpaHsAIOTCS BO
B3aHMHO NPOTHBOIOJIOXKHBIX HANpaBJeHHAX H, HHTepdepupys, obpa-
3yIOT CTOSIyHe BOJIHH. ECaH XKe nepBHUHYIO Liellb pacloyoXHUTh MEX-
Jy CTEHOH W BTOPHYHOH WHEMNbIO, TO NOC/JIeAHASA Oylder HaXOAUTHCH B
NpOCTPAHCTBE, B KOTOPOM IIpsIMasi H OTpaXeHHasi BOJHH pacipo-
CTpaHSAIOTCH B OAMHAKOBOM HampaBjeHHH. B 3ToM cayuae oHH GyayT
CKJaABIBaThCs B 06uiyl0 Gerymylo BOJIHY, HHTEHCHBHOCTb KOTOpOH
OyAeT, OJHAKO, 3aBHCeTb OT Pa3HOCTH ¢pa3 obeux HHTepdepHpyio-
wux BosH. [ moJyyeHHs] OTYETIHBOH KapTHHBI 3TOro SIBJICHHS
00e BOJIHH [A0JIKHbl UMEeTb NPUOJNH3HTENbHO OfHHAKOBYIO HHTEHCHB-
HOCTb, @ NMOTOMY pacCTOsIHHE MepBHYHOIO NPOBOJAHHKA OT CTEHH He
AOJIKHO OBITh BEJNHKO 10 CPABHEHHIO C pa3MepaMH CTeHbl H AOJIXKHO
ObTh Malo N0 CPABHEHHIO C pacCTOsIHHEM [0 BTOpH4HOH nenu. as
BbISICHEHHS] BOIpPOCAa O TOM, MOXET JIH 3TO siBjleHHe Ha6JI0AaThCs B
ACHCTBHUTENBHOCTH, f1 NMPOHU3BeN ChAeAylOmHH onblT. BropuuHas nenb
6bi1a pacnoJiokeHa Ha paccTosiHHH 14 M oT oTpaxaiomel CTeHBHI,
T. €. NpUMepHO B | M OT NpoOTHBONOJNOXKHOH CTeHbl. Ee miockocThb
6nJia NapaJnenbHa BblileyNOMSHYTOH KoJsebaTeNbHOH MJOCKOCTH, a
HCKpOBOH INpoMexyToK Ou oOpamieH Kk OoJsiee GaH3KOH CTeHe, Tak
YTO YCJIOBHS /18 BOSHHKHOBEHHS] B HeM HCKp Obliv Haubosee 6aaro-
npuATHBIMU. [lepBHuHas uenb, pacnoJsoXKeHHas napaJJelbHO Nep-
BOHAYaJIbHOMY IOJIOXKEHHIO, HAXOAW/NaCh NIPOTHB CepedHHbl OTpaxa-
lomed CTEHH, NpHYeM CHayasa Oblla yjpaneHa OT HEe Ha OuyeHb
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Manoe paccrosinue — 0kos10 30 cM. ITpu 3TOM HcKpH BO BTODO# Lemy
ObliM BecbMa cJalbl; MCKPOBOH MPOMEXYTOK Obil OTperyiHpoBaH
Tak, 4TOOB HCKpBl COBEpLIEHHO Hcye3nd. Tenmepn nepBHUYHAS UeNb
MOCTENEHHO YyAansnach OT cTeHbl. Bckope Bo BTOpHYUHOH npenu
MOSBHJIMCh OTAE/NbHble HCKPbl, NepellejliHe B AanbHeHLIeM B He-
NPEPbLIBHYI0O MCKPY, KOrja IepBHYHBIH INPOBOAHMK HaXOJAHW/CH Ha
paccTosHHH 1,5—2 M OT cTeHbl (oTpaxaiwoiuei), T. e. npubIU3M-
TENIbHO B TOuKe B. ITO MOXHO Obli0 Obl NPHMHCATb YMEHbILUEHHIO
paccTofiHusl MeXAYy oO60ouMH npoBoaHHKamu. OJLHaKO NpH Aa/jbHe-
leM yJajeHHH MepBHYHOTO NPOBOAHHKA OT OTpaXaloueHh CTeHH,
T. €. NpH NPHONHXKEHHH €ro KO BTOPHYHOMY IPOBOJHHKY, HCKpHI
CHOBA ocna6asinHchb, a HelpepoiBHAsh HCKpa INpeKkpaTuaach, Koraa
nepBHYHBIA npoBoAHHK aoctur Touku C. [lpu nanbHeiiuem npu-
OJIMXXEHHH HCKPHl HeNpepblBHO yCHAUBaNHUCh. ToyHoe H3MepeHHe [UIH-
Hbl BOJIHBI B 3THX OMNBITax HEBO3MOXHO, HO H3 CKa3aHHOro Bhllle
CJelyeT, uTO MoJyuyeHHasi paHee AJHHA BOJHH COOTBETCTBYeT pac-
cMarpuBaeMoMmy siBjieHH10. [Tofo6Hble Xe ONbITH MOryT GBITh OYeHb
XOpOLLIO NpoBeAeHH H C MajeHbKHM annapartoM. CooTBeTCTBYIOLIHA
NepBHYHLIH NPOBOJHHUK Oblsl YCTAHOB/NEH HA paccTosHuH | M oT oTpa-
XKawomen cTeHnl, a BTOPHYHBIA NPOBOAHHMK — HA paccTOAHHU 9 M.
ITpu 3TOM HCKpH B nocaegHeM ObliM BecbMa ciabhl, HO BCe XKe BIOJ-
He JoCTyMnHbl Habaoaennio. OHH racii, Korja nepBHUHBIH NPOBOJHHK
Obl1 cMEleH W3 NepPBOHAYAJNBHOIO MOJIOXEHHS, NPHYEM €ro MOXHO
Ob1O CMeIaTbh KaK 110 HAlpaBJI€HHUIO K CTeHe, TAK H N0 HanpaBJieHHIo
KO BTOpHYHOMY npoBojHHKY. Ho korpa paccrosinne ero po creH
COCTaBHJ/IO 3 M, HCKPbl CHOBA BO3HHK/H, @ NPH JajbHeHlieM npu6Ju-
MKEHHH KO BTOPHYHOMY NPOBOAHHKY YK€ He Hcue3aau. 3Jameua-
TeJIbHO, UTO HAa OJHOM H TOM JXE€ pAacCTOfIHHH (OKOJIo 2 M) mnpH-
CYTCTBHE CTeHbBl OKa3biBaeTci OJaronpHATHHIM B cjaydae OGoJee
MEMJIEHHBIX Kosle0aHHH, HO YXyAlUaeT YCJAOBHS pacnpoCTpaHeHHus
HHAYKUHH B cayyae Gosiee ObICTPHIX KoseOaHUH. DTO C OUEBHAHOCTHIO
JAOKa3blBaeT, 4YTO MOJIOXKEeHHe OCOObIX TOUeK BOJIHBL OINpeaessieTcs
pasmepaMH KoseGaTesnbHbIX leleH, HO He pa3MepaMHu CTEHbl HJIH TIO-
MelllEeHHUS,

OnucaHHOMYy ONBITY COOTBETCTBYET B AKYCTHKE OIMBIT, MOKAa3H-
BalOmMH, YTO NpH NpHONHKEHHH KaMepPTOHA K TBeploH CTeHe 3ByK
€ro Ha onpefe/leHHHIX PacCTOSHHAX YCH/HMBAeTcs, Ha JPYrHx Xe ocC-
nabnsiercsi. B ontuke aHanorne#l HallleMy ONBITY SBASIETCH OMNBIT
Jlnoiina ¢ 3epkanamu PpeHensi. B onTuKe M aKyCTHKE 3TH OIHTH
paccMaTpHBalOTCSl KaK [J0KasaTenbCTBa BOJHOBOH NMPHUPOABl CBeTa H
3ByKa; M03TOMY ONHCAHHBE 3leChb SIBJEHHA CJedyeT paccMaTpHUBaTh
KaK Jl0Ka3aTeqbCTBA BOJIHOBOrO pacnpoCTpaHeHHS HHIAYKIHOHHOIO
AeHCTBHA 371EKTPHUYECKHX KoJjebaHuil.

OnbiThl, onucaHHble B 3TOH cTaTbe, KaK H IpejlIecTBOBABLIKE
ONBITH N0 PacnpocTpaHEHHI0 HHAYKUHMH, H3N0XKEHH 6e3 CChIIOK Ha
KaKylo-1u60 clnepHanbHyIO TEOPHIO, TaK KaK yOelUTEeNbHOCTb 3THX
OTILITOB He3aBHCHMAa OT KakoH OH To HH Obl10 Teopud. OpHaKo sicHO,
YTO 3TH OMNBITHI MOTyT CJYXHTb OGOCHOBAHHEM /I TOH TEOpHH
3JIEKTPOJAHHAMHUECKHX fBJIEHHH, KOTOpyl0 co3ian MakcBeas, ocHo-
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BhIBasicb Ha BO33peHHsAx Papapmes. MHe KaXKercd, YTO B Hacrosilee
BpeMs CBSI3aHHAsA C 3TOH TeopHel I'MIOTE3a O NPHUPOLE CBeTa IMOJY-
yaer ewe Gosbluyio yOeZHTeNbHOCTb, Y€M A0 HACTOSLUErO BpEeMEHH.
BecbMa uHTEpecHa HAes, YTO H3yyeHHble HaMH IPOLECCH B Bo3jyXe
NMPEACTABAAIOT T€ XK€ SBJEHHS, KOTOPble NPOHCXOAAT MEXAY HbIOTO-
HOBCKHMH CT€K/JaMHK MM BOH3M 3epkan PpeHenss, HO yBeqHYEHHble
B MHJ/IVIKOHBI pas.

MakcBensioBcKasi TeopHsi, HECMOTPS Ha €e BHYTPEHHIO yOelH-
TEJIbHOCTb, HYXKAA€TCS KaK B ONHCAHHBIX MNOJATBEPXKIACHHAX, TaK H
B JllajbHeHiuX. D10 AoKa3bliBaetcs, ecqd Booluie tpebyercss nmonob-
HO€ J10Ka3aTeNbCTBO, TeM (PAKTOM, YTO CKOPOCTb paclpocTpaHeHus
VIEKTPHYECKHX AEHCTBHH IO XOpOLIO IPOBOASILIHUM IIPOBOJIOKAM He
COBIIAJlaéT CO CKOPOCTHIO pacllpocTpaHeHHs HX B Bo3ayxe. [o Ha-
CTOSILIEr0o BPEeMEHH BCE€ TEOpHH, B TOM 4YHCJe H MAakCBe/JIOBCKas,
NPHBOAAT K 3aKJ/IOYEHHIO, 4YTO 3JEKTPHYECTBO pacllpocTpaHsiercs
0 NPOBOJIOKAM CO CKOpPOCThbIO cBeTa. $I Haleloch, YTO CO BpeMeHEM
MHe yjactcsl cooliuTh 00 oOmbITax, Oﬁ’bﬂCHﬂIO[ﬂ.HX NpHYHHY 3TOro
PacXOXAEHHS] MeXAy TeopHeil H OnblTOM .

Kommenrtapuii Mepeson ¢ Hemeuyxoro paborwr I Nepya «O Becbma
6biCTPLIX  3NEKTpHMYECKHX KOonebaHMAX»  BbINOAHEH
U. Muepnoseim, paboTter «O6 31eKTPOAMHAMMUECKMX
BOAHax B BO3ARyXe M MX OTpaeHuu» — H. H. Mano-
BbiM. OTPbIBKM M3 HuX BOCIPOH3BOAATCA NO M3[AHMIO:
U3 npeasictopun paano. Coctr. C. M. Puitos/Mog
pea. Jl. U. Mangenswrama. M. — J1. (Mepsuie ny6au-
Kaymm crateir: Annalen der Physik, 1887, Bd. 31,
s. 421—448; 1888, Bd. 34, s. 609—623.), 1948.

Peub npet o cratbe Mepua «O ckopocTH pacnpocTpa-
HEHMA 3MEKTPOAMHAMMUECKOrO AeMCTBMA», onybamuko-
BaHHOM B 1888 r.

B 1891 r. Fepu caenan npumeuvaHue: «IT0 3ameua-
HME KacCaercs OnbiITOB NO PAacCNPOCTPAHEHMIO B NPO-
BOAAX, NPOM3BOAHBWMXCA MHOIO BO BpPeMSA NMCAHHMA
cratbu. {...) BbickazaHHas mHOIO HapemAaa He onpas-
Aanacby».

Nureparypa [1] Cobpanue counnennii . lepua:

Hertz H. Gesammelte Werke.
Bd.1 Schriften vermischten Inhalts. Leipzig, 1895.
Bd. 2 Untersuchungen liber die Ausbreitung der elektri-
schen Kraft. Leipzig, 1892.
Bd. 3 Die Prinzipien der Mechanik, in neuem Zusammen-
hange. Leipzig, 18%94.

[2] He;nnch Hertz: Erinnerungen, Briefe, Tagebiicher. Leipzig,
1927

[3] Fpuropean A.T., Bansues A. H. Fenpux Nepy. M., 1968.
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A. T'. CroaeroB

1839—1896

O doroaddexre

®oToaJieKTpHYecKHil 3¢p¢deKT Gblt OAHHM H3 MepBbiX (H3HUECKHX SBJCHHI,
KoTopblt Obl1 OO6bSAICHEH Ha OCHOBE NpeACTaBAeHHA O KBaHTax csera. Hure-
pecHo, uTo OH Obli oOHapy»xeH [. Tepuem B 1887 r. Npu nposeneHHH ONbITOB,
KOTOpble B KOHEYHOM cueTe MOATBEPAHAH IIpeAcKa3aHHe 3JeKTPOAHHAMHKH
Makcaenna, 6asupyiowieiics Ha MNpeACTaBJ€HHH O HENPEPbIBHOCTH XapakTe-
prcTHK noasi. Tepu oOGHapy»HJ, YTO NpH OCBEWEHHH pPa3pfAHHKAa CBETOM
HCKpbl B HEM BO3HHKaJ Gosee cH/AbHbIA pa3psan. Mccaenosannem sroro ad¢ekra
3anaauchb (U3HKH pasHbix ctpaH (cpeau Hux A. Puru B Hranun, E. Buwa,
P. Baouano so ®panuun, B. TanbBake, I. I6ept, 3. Buneman B lepmaHuu
u Ap.). B Poccun srumu HccnepoBanuamu 3ansjca A. T. Croseros, oGuapy-
XKHBUIHA BCKOPE HECKOJbKO BaXXHblX 3aKOHOMepHocTell ¢oToapdekTa.

Anexcarmp ['puropbeBuy CToNETOB poawics
10 aBrycra 1839 r. Bo Bnagumupe B Kyneuecko# ceMbe, B KOTOpPOH
MHOTO BHHMAaHHUA yaensiin o6pasoBanuio Aered. OKOHYMB FHMHa3HIo
B poAHoM ropoae, CtoneroB noctynus B MOCKOBCKHH yHHBEpCHTET,
C KOTOPbIM BMOCJIEACTBHH Gbijia CBSI3aHA BCs €ro HayuyHasi H nejaro-
ruyeckass gesitenbHoctb. CTYAEHT, acnupaHT, npodeccop mMaremaTtu-
YEeCcKOH, a 3aTeM H 3KCIIepUMEHTaNbHOH (H3HMKH, CO3AaTe]b NEpBOH
B Poccun yHuBepCHTETCKOH HayyHO-HCC/eLOBaTeabCKOH saboparo-
pHH, NPU3HAHHBIA I1aBa PyCCKHX (HU3HKOB — TAKOB NYTb, NpOHIEH-
Hoifi CrosneroBoiM B Hayke. [locne oxkoHuaHMst yHHBepcHTeTa OH
COBeplIeHCTByeT CBoe o6Gpa3oBaHHe B bepiaHHCKOM yHHBepcurere
y I'. Marunyca, a 3arem B yHuBepcHrete ['efinean6epra y P. Kupxro-
da. U B panbHeiilieM yuyeHbidl LIHPOKO OGLIAETCH € BblZAIOLLHMHCSH
¢usnkamu EBponbl, yyacTByer B paboTe MeXIYyHapOAHBIX KOHIpec-
COB H KOH(}epeHuH# Kak TMpPEeACTABHTENb PYCCKOH ¢H3HUYeCcKOH
HaYyKH.

MaBectHocTh monyuumna 3amHwmeHHas B 1872 r. pokropckas
aucceprauus A. I'. CroneroBa «HccnenoBanne o pyHKUHH HamarHu-
UEHHsI MSATKOro XKejesa», 3KCNepHMeHTasbHast yacTb KOTOpo# 6blia
BhIIOJIHEHA yueHbIM B ja6opaTtopuu Kupxroga. IlocraBuB 3apauy
HCC/egoBaTh 3aBHCHMOCTb KO3duuueHta BocnpuumuuBocTH (Cro-
JeTOB Ha3biBal ero «(pyHkuued HaMarHUYMBAHHS») OT BHELIHEro
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MarHHTHOrO MoJisi, OH pa3pa6oTaj HOBbIH METOJ H3MEpPEeHHUS] MAarHUT-
HbIX CBOHCTB BelecTBA Ha ob6pa3uax, HMemHXx (GopMy Kojbua.
3ToT MEeToA, Ha3BAaHHLIH 6aN/HCTHUYECKHM, NMOJYy4Yusa Gosbluioe pac-
NpoCTpaHeHHe B NIPAKTHKe MATHHTHBIX H3MepeHHH. Takum obpasowm,
CroJsetom pa3Busa pa6oThl B 3Tol o6aacTH, Hayarole emwe . X. JleH-
uem v B. C. fIko6u.

[Tonyuunu wu3zBectHOCTb HccnenoBaHuss (CToseToBa HeCaMmoCTos -
TeJbHOrO rasoBOro paspsina, B IpoLecCe KOTOpPbIX OH YCTaHOBHJI,
YTO OTHOLUEHHE HAaNps)KEHHOCTH 3JIEKTPHYECKOro nojsd K AaBJeHHIO
rasa npd MaxkCHMaJbHOM TOKE €CcThb BeJHYHHA MOCTOSIHHAsA (oHa
Ha3BaHa KoHcraHTod CroJsieroBa).

CronetoB OAHHM M3 NEpPBHIX OTMETHJ BaXXHOCTb IPOBENEHHS
3KCIIEPHMEHTOB, MOATBEPXKAAIOIHX CIIPaBEAJHBOCTb 3JEKTPOMArHHUT-
HOH TeOpHH CBE€Ta, H IPEAJOXKHJ HOBbIH METOJA ONpPEeAEeNeHHS OTHO-
WEHHS 3JEeKTPOCTATHYECKHX H MArHHTHBIX €AHHHL, NO3BOJSABLIHH
NOJIYUHTh 3HaueHHe cKOpocTH cBeTa. O cBoeM MeToxe, Ha3BaHHOM
HM «METOAOM aGCOMIOTHOrO KOHAEHCaTopa», OH CcAenaJ coobuieHue
Ha 3acenaHun PpaHiysckoro -pusnueckoro obumecrBa B [lapuxke
BO BpeMsi NPOBENEHHS NepBOro MEXIYHapOAHOTro KOHrpecca 3JeKT-
PHKOB.,

CroneToB ¢ 3HTY3Ha3MOM BOCIDHUHSAJ H3BeCTHe O 3HAMEHHThIX
onbiTax ['epua no nonydyeHHi0o H HCCAELOBAHHIO CBOHCTB 3J1€KTpO-
MarHHTHbIX BOJIH, B XOJ€ KOTOpbIX G6bla1 Oo6HapyXeH (OoTo3(d(eKT.
[TepBbie onbiThl N0 H3y4yeHHIO 3TOro ABAEHHS yyeHHH Hauan 20 ¢es-
pansi 1888 r. Beckope k Hemy npuinen ycnex, u yxe B 1889 r. oH
ny6/HKyeT CBOIO QyHAAMEHTaNbHYI0 pa6oTy «AKTHHO-3JIEKTPHYECKHE
HcenefqoBaHusl» (Tak CToneToB Ha3biBad (POTO3NEKTPHUECKHH 3¢-
¢pext). Cnenyer oTMeTHTb, YTo CcBoH onbitel CToseToB npoBojH,
He 3Has O CyHIeCTBOBAHHH 3JIEKTPOHOB, H M03TOMY Obl1 BBIHYX/I€H
OrpaHHYHUTHCH YHCTO PEHOMEHO/NIOTHYECKHM ONTHCAHHEM 3aKOHOMEpHO-
cred ¢doroagpdekra. Jluwup nozgnee (1899—1900) 6vin0 pokasado,
YTQ OH 3aKJ/IOYAETCsl B MCIYCKAHHH 3JEKTPOHOB C MOBEPXHOCTH Me-
TaaJloB 1oj aeHcTBHeM najawouiero cBera. OO6bsCHeHHE 3aKOHO-
MepHOCTeH, o6HapyxeHHbiX CTo/seTOBbIM, 6bL10 AAHO MOC/e BbIABH-
xenust A. DitHwTeliHom uaen o kBantax cBera (1905). A. I'. Cro-
JeroB ymep 14 mas 1896 r.

AKTHHO-3JIeKTPUUYECKHE
Uccel0BaHUS

[oBTopsiss B Hauane 1888 r. HHTepecHble oneiTel rr. ['epua, 3. BH-
nemaHa M J6epra, [anbBakca OTHOCHTENbHO HAEACTBHS Jydell Ha
3JIEKTPHUYECKHE pa3psibl BbICOKOro HAaNpsiKEeHHs, § B3AyMaJs HCIH-
TaTth, NOJNYUYHUTCSH JH NOLOGHOE AEHUCTBHE IIPH 3JIEKTPHYECTBE cnabbIX
oTeHUHaN0B. Kpome npsiMoro orBera Ha 3a4aHHbIH BOIpOC Takoe
BHAOH3MEHEHHE OMNbITOB NPEACTABAANO, HA MOH B3NIAA, ABOSIKHH
MHTEpPEC: C OZHOH CTOPOHBI, OHO M03BOJIHAO Ohl sipu€ BHICTABHTHL Ha
BHA 3arajoyHoe JeHcTBHE JydyeH, He CMeLlHBAast ero ¢ OGbIKHOBEHHHIM
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pacceHBaHHeM 3JIeKTPUYECKHX 3apajoB (KoTopoe B chayyae cjabwix
noreHHanoB 6piBaer BOOOIEe HHUTOXHO); C APYyroi CTOPOHH, SIBH-
Jacb Obl BO3MOXHOCTb [OABEPrHYyTb fiBJieHUe Gojiee TOUHOMY H3Me-
PHTENIbHOMY H3yYeHHIO, YeM 3TO HMEeJO MEeCTO B ONHTAX Ha3BaHHHX
yueHHX. MeToiH H3MepeHHH BooOIie AOBOJBHO HeCOBepLIEHHBI, KOF-
Aa peuyb HAET O BBHICOKHX IMOTeHyHaNaX 3/eKTPHUYECKHX MALUHH H
JNedfaeHCKUXx OGaHOK, H H3MepHUTe/ibHBIE CHapsabl Takoro pojga BCTpe-
YaloTCs He Be3je, MEXJAY TeM Kak YYBCTBUTE/bHbIA rajbBaHOMETP
H OOBKHOBEHHHH KBaApaHT-3JIEKTPOMETP HMEIOTCS BO BCAKOM (PH3H-
YeCKOM HHCTHTYTe M ynorpebjeHHe HX yAOOHO U HafeXHO.

Mos nonbiTka uMena ycnex BHlue OxuaaHus. [lepBrie mMou OfH-
TH HauyaTthl okoso 20 ¢eBpans 1888 r. U npogonKanuch Henpepos-
HO, HaCKOJNbKO MNO3BOASANH ApyrHe 3aHAtusa, no 21 uioHa 1888 r.
B TeyeHue 3TOro BpeMeHH MHe yAaJoCh, 110Jaral, OCBETHTb HEKOTO-
pble JIOGOMNBITHBIE BONPOCH OTHOCHTENBHO «aKTHHO3/EKTPHUECKHX»
neictBui*. Hekoropole pgononHuTenbHble HAOMIOfEHHS NPOU3BEAEHH
BO BTopO# mosioBuHe 1888 r. H B TekymieM roay, u s emie He CUHTaIo
MOEro MCCneAOBaHHA 3aKOHYEHHBIM. <<...>

1. OcHOBHO! ONBIT, KOTOPHIA NOC/I€ HEKOTOPHX Heyjay, 3aBHCEB-
WHX OT Bel6Opa ranbBaHOMeTpa, COBeplLIeHHO yOeAHTENbHO YAaJcH
26 ¢eBpans [ct. cT.] 1888 r., cocrosin B caepylOEM.

JIBa MeTannuyeCcKHX AHCKA («apMartypbl», <«3J€KTPOAH») B
22 cm GblIM yCTAHOBJIEHBI BEPTHKAAbHO M APYF APYry napanJesbHo
(puc. 113) nepen snekTpuueckum ¢oHapem [lio6ocka, U3 KOTOPOro
BBIHYTH Bce cTekaa. B ¢oHape umesnach samna ¢ BoabToBOH ayroi A
(perynsarop ®yko — Jlio6ocka), nutaemasi JHHaMOMalUIHHOH (OOHIK-
HoBeHHO okono 70 B, 12 A). Opun u3 guckoB C, GaumxKaiuui K
¢doHapio, caenaH U3 TOHKON MeTallJIMyecKOH CeTKH (BCTpeyaemod
B Mpojaxe), JATyHHOH HJH XKeJNe3HOW, HHOrja rajbBaHOMJIaCTH-
YeCKH TMOKPHTOH JAPYrHM MeTalJIOM, KOTopasi Oblna HaTtAHyTa B
KPYIVIOM KOJblie; APYrod JHCK — CIVIOLUIHOH (MeTajsiHyeckasi mjac-
THHKA).

Jucku coeguHeHBl Mexay COOOH NPOBONOKOH, B KOTOpYIO BBe-
AeHH ranbBaHHueckasi 6atapes B W uyBCTBUTE/NbHBIA acTaTHUECKHH
ranbBaHomeTp TomcoHa G ¢ Goabuium conpotuBaeHHeM (5212 Om),
KOTOpH# HabnoAancss No aHrJIHACKOH MeToAe (C JamMnmod M cKa-
Joi). HyBCTBHTENBHOCTh ranbBaHoMeTpa 6e3 BepXHEro acrtasupylo-
mero MarHuta Objla TakoBa, UTO OJHO Je/eHHe COOTBETCTBOBAJO
6,7- 107! A; npu acrtasupyiomeMm e MarHuTe HaHBHICIIAS YYB-
CTBHTEJbHOCTh, KAKOH Al MOJBb30BaJCA (Bpemsl KayaHusl okoso 17 ¢),
naBana 1 npen.-2,7- 10~''" A. Barapen ynotpeGasiiuch pasiHyHbBIE
(Boabthl, lanusns, beerya, [accHepa, JI. Knapka) u ¢ pa3nanuHuiM
yncaom snemeHToB (ot | go 200); mHoraa, kak yBHAMM HHXe, Gara-
pesl HCKJI0Yanach.

Takum o6pazom, MoH ABa AHCKA NMPEACTABJS/IH POJ BO3AYUIHOro
KOHAEHCATOpP4, 3apsiKaeMOro CPaBHUTENBHO HEBHICOKOM 3J1eKTPOJBH-

* JTOT TepMHH Ka3ajcsi MHe HauGo/see eCcTEeCTBEHHbIM I OGO3HAUeHHA Tex
AIBNIEHHH, O KOTOPbIX HAET peub; MO MOEMYy MOYHHY OH NPHHAT M HEKOTOPBIMH, APYrAMH
yueHniMu, HanpuMep Buuia u Baoumio, Boprmanom n Ap..
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Kyue# cusnoii.  Baaropaps )

CBOHCTBY mepeaHeil, ceTuyaToi, u 4l —

apMaTypH 3ajnHsia apmarypa A4 ,

morsna OBITb OCBelleHa JyuyaMH N }

BOJIbTOBOH JyrH ¢ BHYTpPEHHeH —_ ' +||||||||
B

CTOPOHHI, T. €. C TOH, FA€ MPEH-

MYILIECTBEHHO  HaKaljHBaeTcs

saekTpuueckud 3apsap. Hpyrasa o s

apmarypa (cerka) ocBemasnach

JHLIb C HEBBIFOAHOH (cnabo

3apsikKeHHOH) CTOPOHHI MpPSMBbIMH JIydaMH, C BHYTPEeHHeH Xe CTOpO-
Hbl — JIHUIb OTpaXX€HHbIMH OT CIVIOLIHOro AHcKa. Takaa komGHHa-
IHMS Kasajnacb MHe Haubosee yaoOHOH, utoObl OOHApyXHTb pasps-
Kawolee JeHCTBHe JyyeH, 4yTo W onpaBjpajoch BnosHe. Pasmepbl
AHCKOB OHJIH pacCYHTaHbl TaK, YTOGbl MpPH PACCTOSIHHH HX OT BOJb-
TOBOH AYrd okosio 20 cM (T. €. ZOBOJBHO MAaJoM, HO He JAIOLIEM eLle
CJIMLIKOM GBICTPOro H 60JblIOr0 HarpeBaHUsi) apMaTypH OCBE[aJHCh
Ha BCeM MPOTSAXKEHHH JyuaMH, BHIXOASIIUMMH H3 OTBepcTHSl (poHa-
pa (10 cm guamerpa).

ITOT «ceTyaThii KOHZEHCATOP» COCTABJSET [MIaBHYI0 H CYIIECT-
BEHHYIO IIPHHAJNEXHOCTb MOYTH BCEX MOHX ONBITOB. YK€ B TeyeHHe
paGoTH 51 y3Haj, YTO r-H PHru ynorpe6asietr Takoe Xe NpHCnocol-
JeHHe L/ ONblTOB, aHaJOrHYHHX C MOHMH, HO IIPOH3BOJIbLHBIX IPH
MOMOIUH 3JAEeKTPOMETPA; AyMalo, 4TO NpH MoeH (rajJbBaHOMETpH-
YECKOH) MeTOAe OHO HMeeT Gosee CyleCTBEHHOE 3HauyeHHe.

51 Ha3Ban nmapy INHCKOB KoHOencaropom. Mbl MoxeMm, ¢ gpyro#
CTOPOHBI, Ha3BaTh HX NapoH 3.1eKTpodos, NOrpyXeHHbIX B BO3AYX,
KOTOPHH IIPH H3BECTHHIX YCJOBHAX OCBELUEHHS AOMXKEH Obll OoGHapy-
KHTb JAEHCTBHTEJNBHYIO HAH KaXYyLLYOCS 3J€KTPONpPOBOXHOCTh —
NpoINyCKaTb 3JEKTPHYECKHH TOK, KaK Obl 3aMbikas CO6OH «lelb»
(pazopBaHHYIO 3THM BO3AYLIHBIM C/10€M, [1OKa HeT AEHCTBHSA Jyued).
B nocaenywouleM s Ha3uBalo JHCKH TO apMatTypaMH, TO 3JE€KTPOLAMH.

" ¥Yxe npeaBapHTe/NbHBE ONBITHI ¢ APYFHM rajibBaHOMETPOM, CTa-
po#i cucrembl ([lio6ya — PefimoHa), y6eaunu MeHsi, uTO He TOJbKO
6atapesa B 100 snemeHToB (Zn|Ag|Cu), HO H ropa3ao MeHbluas gaet
80 8pems Oc8euyeHusi RUCKOB HEeCOMHEHHBIH TOK B rajbBaHOMETpE,
€CJIH TOJIbKO LEeJbHBIA (3afHHH) AHMCK COEJHUHEH C ee OTpHiATEbHBIM
110/1I0COM, a ceTyaThll (nepegHUil) — C NMONOXKHUTENbHBIM. CJI0BO TOK
ynorpebasio B caMoM o6lueM CMHC/e, He peliasl moka, Kakoro poja
npouecc 34eCb MPOHCXOAHUT — KOHAYKTHBHHH, 3J€KTPOJHTHUECKHI
HAH KOHBeKTHBHbIH. C ranbBaHoMeTpoM TomcoHa sIBleHHE CTaJO
eme sipue€ M MO0 OHThb MPOCJAEKEHO Kaxe MPH 3JEeKTPOABHXKY-
KX CHJAX, COCTaABAAIOMHUX Hebouabluyio goawo | B — (go 1/20 u
aaxe po 1/100). Kak yBuaum HHXe, MaJjble 3/1eKTPOABHXKYIHE
CHJB JAIOT Ja)ke MpH CONHXKEeHHBX 3JIEKTPOJaxX CpPaBHHTENbHO 60-
Jee CHJBHHIA TOK; ADPYFHMH CJ10BaMH, Kaxyuieecsl COMNPOTHBJEHHE
OCBE[I€EHHOr0 KOHJAEHCATOpa ¢ TOHKHM BO3JYLIHBbIM CJOEM CTAHOBHT-
Ci TEM MEHbllle, YeM MEHblUe pa3HOCTb MOTEHyHaJoOB ABYX apma-
Typ (BnocaeacTBH s noapo6Hee (GOPMYJHPYIO 3TO .3aMeyaHHe).
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Co cpaBHHTEABHO BHICOKHMH mnoteHuHanamu (100—200 snemenToB)
TOK ObUl 3aMereH Jaxe MPH PacCTOAHHH MeXAYy apMaTtypamH
cebiwe 10 cm.

Ecan 3aaumii (M3HYTpH OcBellaeMblfl) AMCK KOHAEHCATOpa CJay-
XKHT OTPHUATEJbHBIM NOJIOCOM O6araped, a NepelHHH (ceTKa) —
NOJIOXKHTE/bHBIM, B LEMH HAET IJEKTPHUECKHH TOK BCAKHH pas, Koraa
JAy4YH BOJbTOBOH Ayr¥ OecNnpensiTCTBEHHO MaAaloT Ha apMatypy.

2. Ecin nepemectuTth mosiockt 6artapeH, T. €. CA€NaTb LeJbHbiH
AHCK MOJIOXKHTE/NbHBIM, @ CeTuaThiii — OTPHUATEJNbHBIM, TO OGBIKHO-
BEHHO MOJyyaeTcss HEKOTOPbiH TOK (B OOpaTHYIO CTOPOHY); HO OH
CpaBHHTEJbHO cJ1ab, BeJHYHHA €ro 3aBHCHT OT CBOHCTBA ceTKU H
NpH HU3BE€CTHOHN MOATOTOBKE CETKH MOXET ObiThb yMeHbllleHa A0 HYJA.
OueBUAHO, YTO M 3]€Cb HrpaeT poJb HCKJIOYHTENbHO OCBeLIeHHe
OTPUYATEAbHO20 3JIEKTPONAa — OCBElleHHE HeBbleodHoe (npsiMble JIy-
Yd TNAAAT JHWb Ha HapyXHYIO NMOBEPXHOCTb CeTKH, BHYTpPEHHsf
OCBellleHA OTPaXEHHbIMH OT LeJIBHOTO AMCKA JyuyamH), HO BCe-TaKH
cywecrByoulee. EciH ceTKa TOMBKO YTO BBITPaBJieHA a30THOA KHC-
JOTOH M COBepLIEHHO CyXa, 3TOT OOpaTHbifi TOK eille NOBOJbHO 3Ha-
YHTEJEH; €CJM ceTKa OKHCJeHa, 3arpsi3HeHa, MOKphiTa JakKoM —
OH CTAHOBUTCS HHYTOXHBIM, €CJH CeTKa MOoCJe OUHUCTKH KHCJOTOMH
norpyxeHa Oblia B BOLY, TaK 4YTO BCHl €€ MOBEPXHOCTb BJaXHa H
NeTyiM 3acCT/aHbl BOASIHOM TMJIeHKOH, o6paTHbifi TOK nponajaer co-
BEPILIEHHO, XOTHA NPAMOU TOK (MPH CIVIOIIHOM AHCKE OTPHLATE]bHOM
M CeTKe MOJOXHTENbHOR) HHCKOJbKO He H3MEHWICSl Mocje TaKoi
o6paboTku ceTkH. OObsicHeHHe 3THX MOcCJAefHHX (AaKTOB OTKPOeTcs
M3 TMOCJELYIONLEro.

BBuay Bcero 3TOro s ¢ CaMOro HayaJjla MOHMX HCC/€eJOBaHHi
KaTeropHuecku HacrauBaia* Ha COBEpILUIEHHOH YHHMOJAPHOCTH ak-
THHO3JIEKTPHUECKOrO JeHCTBHS, T. €. Ha@ HEUYBCTBHTEJbHOCTH TMOJO-
KHTEJNbHBIX 3apAAOB K JyuaMm. <<..>>

Yxe npexuue Habsoparend 3aMeTHaH** rpomanHoe BJMSIHHE
4UCTKU HA UYYBCTBHTEJbHOCTb META/JIHUECKOH MOBEPXHOCTH; TO XK€,
BCeraa 6e3 MCKJIOUEHHS, NoJay4yanocb H y MeHs. [l 4HCTKM 1 ynot-
pebssin OGBIKHOBEHHO <«BEHCKYI0 H3BeCTb». JlaXe MaJjo OKHCASIO-
wrecst meraibl, Hanpumep Ni, Ag, Pt, HepaBHO (HanpHMmep, Haka-
HyHe) OUMUIeHHBie M Ha B3IVIfii COXpPAHMBIIHECH B IOJHOH UMCTOTE,
craHOBATCA B 1'/;, B 2 pasa uyBCTBHTEJIbHEE TOTYAC MOCJe HOBOM
UHCTKH; 3Ta NPOMOPUHUS CTAHOBHTCH elue OoJiblle AJA 3aJjeXaBIiHX-
Cfl 1oBepxXHOCTEH, AJA JEerko OKHCASIOWMUXCA MeTananoB (Zn): B
3THX YCNOBHSIX UYBCTBHTENbHOCTb MOXET YNacTb BeCbMa HH3KO ¢ Te-
yeHHeM BpemeHH. [lo-BHAMMOMY, TOHUaHWHA CNOA OKHCH (MM XKe
cnoit aacopbHpOBaHHOrO rasa?) Hrpaer posb Gojlee UJIH MeHee
Npo3pavyHoOro (AJisi aKTHBHBIX Jyued) BellecTBa, BPOAe BJarH, pac-
TBOPOB coJieit H 1. n. C Apyroit CTOPOHBI, JaTYHHBIH Kpyr, Gynyuu
MOKPBIT YEPHOH OKHMCHIO MeNH, BHIHTpal B YYBCTBHTEJILHOCTH*** []o-

* B nepBoii # BTOpOH 3aMeTKax.
** Hallwachs. Wied. Ann., XXXIII, 30.

*** B uoBoi cBoeit crathe (Wied. Ann, XXXVII; 666) I'aabsakc pexomeupyer
BMECTO YHCTKH NpPOKa/MBaHHe W 3aMmedaer, yTo O6Pa3yIOLHACA NPH ITOM CJAOH OKKCH
HE MELIAeT YYBCTBHTEAbHOCTH. $I HEe Aenan TakuX OMLITOB.
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KpPbITHE KOMOTbIO MOXET YCHAHTb YYBCTBHTEALHOCTb CTapoM, AaBHO
HEUHILEHHOH MEeTasJIHueCKOH MOBEPXHOCTH, HO JajleKo He B TOH Mmepe,
KkaK udcTKa (BeHckod u3BecTbio). O 60/bLIOH YyBCTBHTENLHOCTH
AaHMJIMHOBBIX KPacok (H B CyXOM BHA€) # yXe CKa3aJ Bbllle.

HyXHo 3ameruTb, YyTO CBexasi YHCTKA, BCerja yCHJHBasi YyB-
CTBHTEJIBHOCTb Me€TaJjla, BMECT€ C TE€M IpHAaerT ed MeHee CTOMKHM
Xapakrep; TOJbKO UTO BbIUHILEHHBIH Kpyr ObicTpee yromasercs,
oco6€HHO noj AedcTBUEM JyueH, T. e. ObiCTpee TepsieT UYBCTBHUTEb-
Hoctb. [losromy npu onbitax, TpefyOILHX MOCTOSAHCTBA 3d(eKTa B
TeUEHHe HEKOTOpPOro BpeMeHH, s TPEeANOYHTalo He YnoTpeG/ATh
TOJIBKO UTQO OUMILEHHOrO [AHCKa, a [eJaTb UYHCTKY 33 HEeCKOJbKO
yacoB, ele Jyylle HakaHyHe. {...)

6. EAMHCTBEHHBIM HCTOUHHKOM Jyyeill, MPHUTOAHBIM MAJSi MOHX
ONMBITOB, MOIJIA CJYXHTb 804bT08a Jyea, U C NMOMOLIBIO €€ MpOBe-
JeHH BC€ MOH HCC/€A0BaHHA. J[pyrue HCTOYHHKH (myaMs GyH3eHO-
BOM TOpesIKH, FOpsiluMH MarHu#, HHAYKTHBHAasi HCKpa) AaBaau fAel-
CTBHE, HO BecbMa cja00e, COJIHeUHBbIH XKe CBeT — HHKakoro. (...)

8. [IponopuHOHaNbHOCTh AKTHHO3IEKTPHUECKHX AeHCTBUH B ABYX
COBEpILIEHHO pa3JMuYHbIX H pPas3JHyHO 3apsfXKEHHbIX KOHAeHCaTopax
HMeeT M Jpyroe BaxHoe 3HaueHHe. Urto6bi 06DBACHHTH cebe 3Ty
NPONOPUHOHANBHOCTb, HEOGXOAHUMO [OMyCTHTb, YTO ~[PH pPaBHBIX
MPOYHX YCJOBUSIX OdelicT8ue (CHJa TOKa) NPONOPYUOHAABHO HANPA-
HEHHOCTU OCBeujeRus WIH, Jyylle CKasaTb, KOJHYECTBY aAKTHBHBIX
ayuei.

Yr106bl npoBepHTb 3TOT BHIBOA APYrHM 1nyTeM, i ynorpe6asa
cnoco6 MpepbiBHCTOrO OCBelleHHs. Dosbluoft KapTOHHBI Kpyr ¢
CeMbI0 OKOLIKaMH MO CeKTOopaM (IIpHYe€M OKOUIKH H MPOMEXYTKH
BC€ OAMHAKOBOH ILUHPHHBI) NMOMELAJCS BEPTHKAIbHO MexXay (oHa-
peM H KOHAEHCAaTOpPOM H MNPHBOJWJCS BO BpallleHHe C Pa3JHUYHBIMH
CKOPOCTSIMH, HauMHasi OT BecbMa MedsieHHOH (1 oGopor B | ¢, npu-
yeM raJbBaHOMETP MOKa3biBaJ e€lle€ MOCTOSSHHOEe OTKJOHEeHHEe) .o
camoit Gosbuioif, Kakyio yao6HO Obwio noayuutb (l1 o6oporos B
| ‘¢). lNonepemMeHHO nenannch HaGJIIOJEHHS AKTHHOIEKTPHUECKOro
TOKa — MpH MOKOe (MOCTOSIHHOM OCBELIeHHH) H NpH BPalLEHHH C
OfnpeeseHHOH CKOpPOCTbIO; 0Ka3aJloch, YTO B MOCJAEJHEM CJyuyae TOK
BeCbMa TOYHO paBeH MOJIOBHHE MOJHOro. Tak, B OAHOM psige Hab6Jio-
NEHHA ¢ BO3pacTaHHeM CKOPOCTH TOJYudJHch OTHowenus 0,501,
0,493, 0,503, B apyrom — 0,511, 0,498, 0,501. (Boabuiero coraacus
HeJIb3s1 U OXHIarh, TeM 60siee UTO OCOGOTO0 KOHTPOJIBHOTO anmnapara
He ObLIO, a NMPOCTO uepeAoBajsHch HAGJIOAEHHS TNpPH MOKOE H TNPH
BpalleHHH.) 3HAUYUT, AeHCTBHTENbHO 3P (eKT NponopuUHOHaNeH 3Hep-
TMH aKTHBHBIX JYU€eH.

OTOT ONBIT ¢ NPEPBLIBUCTbIM A€HCTBHEM AOKA3HBAeT €lle H HEeUuTO:
AOKa3biBaer, uTO JYYH NPOU3BOASIT CBOe MOJHOe neHcTBHe aaxe
B TOM cJlyyae, KOrja najaioTr Ha JHCK B Te€UeHHe MaJioil AOTH CeKYH bl
(okoso 1/150 ¢ npu Moell HauGoJbulied cKopocTH Bpaumenusi). Ho
TaKOH OMBIT HE pelLlaeT elle BOMpPOca O TOM, COCTOHT JIH 3TO AeHcTBHE
M3 psila OTAE/NbHBIX JMEKTPHUECKHX TOMNUKOB, COBPEMEHHBIX C OCBe-
leHHEeM H pasfeseHHbX MPOMeXYTKaMH 31eKTPHUYECKOro MOKOos, HWIH
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)K€ NPOHCXOAHT 60Jiee WIH MeHee
HeNnpepbiBHbIA, ObITb MOXET, AaXe
NOCTOSIHHBIA TOK, CHJA KOTOPOFo
COOTBETCTBYeT CpeAHeH CHJie OCBe-
wenns. {...)

Huxecnenyomwas npuaymas-
Hasi MHOH MeTOAa npeacTaBHJa
HEMaJIO 3aTpyAHeHHH, HO B KOHIle
KOHLUOB NpHBOAMT, nojaraio, K TO-
My BbIBOAYy, YTO BpeMsi, B Te4YeHHe
KOTOPOrO  aKTHHO3JIEKT pHYECKHH
TOK JOCTHraer cBOoed OKOHUaTeJb-
HOH BEJIHYHHB, BeCbMa HHUYTOX-
Puc. 114 HO, NPYrHMH CNOBaMH, JefiCTBUe

Jdyuyed MOXHO CYHTaATh, NPAaKTH-
YyeCKH rOBOPSl, MTHOBEHHBIM.

Ha ocu kapTonHoro kpyra DD ¢ BOCeMbIO Bbipe3aMH MO CeKTopaM,
nOAOGHOro BbIIEYNIOMSAHYTOMY, OBl HacaXeH OcoGbiil mpepbiBaTe/b
uan xommyrarop K [puc. 114]. On cocrosin H3 360HHTOBOrO KpyKKa
C BOCEMbI0O MeTa//IM4eCKHMH, HHKEIHPOBAHHBIMM HaKIaiKaMH 10
OKPY>XHOCTH, K KOTOPbIM NpHJIErajy MeTaJJIHUeCKHE, TOXKe HHKEJTHPO-
BaHHble KHCTOYKH, ABE W3 HHX COEJHHEHbl C OTPHIIATEJbHbIM MOJIO-
com GaTaped, npHTOM OAHA uepe3 rajbBaHOMETp, Apyras — 0co6oi
NMPOBOJIOKOH, H TakK, YTO KOrja OJHa KHCTOUKA JIEXKHT Ha MeTaJlle,
Apyrasi npHKacaercsi K 360HHTOBOMY NPOMEXYTKY; TPeTbsi KHCTOUYKA
NOCTOSIHHO YynHpaJjacb B MeTalJ npepbiBaTesii H COeJHHSIACh
C JMCKOM, @ NOJIOXKHTe/NbHBIH Nosioc 6aTaped — C CeTKOH KOHIEHCa-
topa C (u c 3emseit). Takum 06pas3om, npH BpauieHHH KapTOHA
C npepbiBaTeJeM aKTHHO3JEKTpPHUeCKas Lenb 3aMblKaeTcsi momnepe-
MEHHO TO uepe3 rajbBaHOMETpP, TO MHMO Hero.

[Ipn BpauleHMM KapToHa AMCKH KOHAeHcaTopa C npereprneBaloT
o oyepeAH pasyHuHble (pa3nl OCBelleHHS, KOTopbie 6yaeM 0603HauaTh
TepMHHaMH acTPOHOMHH. KapTOH H KOHAEHCAaTOp CTOSIH B TaKHX
PacCTOAHHUSAX OT JIaMMbl, YTO NOAHOE 3ATMexue MNOCAefHero MpOoAoI-
KaJIOCb OlHO MTHOBEHHE; B 3TOT MOMEHT T€Hb HENpPO3PayHOro CEKTO-
pa cBOMMH GOKOBbIMH rpaHHUaMM (padHMycaMHM) Kak pa3 KacaJach
OKPY>KHOCTH OTPHILATEJIbHOTO [AMCKa; MTHOBEHHO e COBepllaJoch
M NOJIHOe oOcBeuleHHe (noanoaynue). baaromapss kommyrtatopy,
BpaLlaloieMycsi BMECTE C KAPTOHOM, ajlbBaHOMETp cOGHpaeT TONbKO
4acTb aKTHHO3JEKTPHUeCKHX TOKOB (Apyras 4acTb NpOXOJHT uepe3
no6OuHOe COMpPOTHBJIEHHE); HO 3Ta 4acCTb yXKe He MOJOBHHA NOJIHOrO
TOKa (T. €. TOro, KakOH COOTBETCTBOBAJ Obt HEMPEPHIBHOMY MOJHOJY-
HHIO), @ MeHblle |/2, ¥ MpUTOM pasjiHyHA, CMOTpPS 1O TOMY, B KakHe
($a3bl coBeplIaeTCst KOMMYTaLHS.

JlonycTHM, 4TO KOMMYTaTOp YCTaHOBJIEH Ha OCH BpallleHHst TAKHM
06pa3oM, uTO BKJIOU€HHe rajbBaHOMETpa B LieNb MPOHCXOAHT B MO-
MEeHT nepeoli 4ereepru [pHc. 115,a}, BbIKIlOYEHHE — B MOMEHT
nocaedneli uersepru |{puc. 115,c¢]. (IlonoGHoe conpoTHBJEHHE
BBIK/IIOYAeTCsi HEMOCPEACTBEHHO Mepell BKJIOYEHHEM rajbBaHOMETpa
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M BKJIOYaercs BCJAeN 3a TS
BbIKJIIOYEHHEM  NOCJelHe-
ro.) T'aabBaHoMmerp Oyaer -

AaBaTb TOK, COOTBETCTBYIO- N
LHA CymMMe pa3psifos, co- . J
BeplIalOIUXCT B npoMe- s

XYyTKe BpeMeHH OT nepBOH a) 5) c)
A0 nocjeiHed  YeTBCPTH
[puc. 115,6]; 3tor TOK, PuC. 115

KaK I1OKa3biBaeT BhiuHCIe-

HHe, paBeH 0,394 nosnoro Toka (maximum). Ha onbitTe ecTecTBEHHO
OXHJaTb HECKOJIbKO GOJIbIIEro 4yucsaa BCJAEICTBHE TOrO, UTO pasps-
MeHHBIl [JHCK OcCTaeTcsti (XOTH KpaTkoe BpeMf) H30JHPOBAHHBIM
H B 3TO BpeMsi HECKOJIbKO H3MeHsieT CBOH NOTeHIHaJ, KOTOPhiil 3aTeM
nonoJHsiercsi. CHBHHYB KOMMYTAarop HAacTOJbKO, YTOGH MOMEHTHI
. KOMMYTallUd COBnajajJH ¢ MOMEHTaMH MOJHOJYHHSi M HOBOJIYHHUS,
TeoperiHueckd noayuyuMm 0,250 noanoro toka. CABHHYB €ro eie Tak,
yToObl BKJ/IOUEHHE rajbBaHOMETpa COBEpLIaJOCh B MOMEHT nocjen-
HeH derBepTH, noayuyuM 0,106 (minimum).

Ho sror pacuer goaxeH onpaBabiBaThbCSi JIMILb B TOM CJyuyae,
€CJIM CHJIa TOKA B KaXXAbl#l MOMEHT B TOUHOCTH COOTBETCTBYET HaJlHu-
HOMY OCBEULIEHHIO; €C/H 3TO He TaK, TeOpPeTHUECKHEe UHCJIa MOJVUATCSH
Ha onbiTe JIMWIb [IPH IOCTAaTOYHO MCAJEHHOM BpalUeHHH, & NMPU BO3-
pacTalouidX CKOPOCTSAX AOJ/KHbI MOCTEHEHHO MCHATbCA B YKA3aHHbIX
npeaesax (mexay 0,106 u 0,394). Ilycth, Hanpumep, KOMMyTarop
ycraHosieH Ha maximum (0,394); ecan TOK onasadeisaer U B KaxK bl
MOMEHT CHJ1a €er0 COOTBETCTBYET He COBpEMeHHOH ¢da3e OCBelleHHUs, a
HECKOJIbKO GoJiee paHHeH, Mbl MOJYYHM B TajibBAaHOMETpe MeHee 4eM
0,394 nosHOro TOKa; ¢ yBeJIHUEHHEM CKOPOCTH BpallleHHst NPONOpPLHA
6yaer nouuxkarbcst 10 0,106, notom onsite Bo3pacrarb H T. 4. 3anas-
AbiBaHHE TOKa OT30BeTCH Ha HalJlo/leHHSAX TakK XKe, KaK OTO3BaJOCh
Obl 1OCTENeHHOe NOBOpPayHBaHHE KOMMYTATOpa Ha OCH — M3 HauGo-
Jiee ‘8bl200H020 (MAKCHMAJIbHOTO) PacrnoJIOKEHUST B MeHee H MeHee
BHrogHoe H T. A. Ecau, Hanpumep, npu Bcex AOCTYMHBIX CKOPOCTSX
MPONOpPUHS TOKa B rajJbBaHOMETPe OCTaHETCS OAHA M Ta Xe, 3TO
Oyaer 3HauMThb, UTO 3anas3iblBAHHe TOKA HE3aMETHO, UTO OH, FOBOpPS
NpaKkTHUECKH, YCTAHABJHBAETCH MIHOBEHHO H B KaXXbiH MOMEHT
COOTBETCTBYET CYlIEeCTBYIOWIeH cule ocBewieHUust. {...)

13. Urak, okOHuaTe/bHH pe3y/bTaT 3THX H3MEPHTEbLHBIX MOMbI-
TOK NPeACTaBJsieTcsl B CJeAYIOLEM BHIe.

DJIEKTPHUYECKHH TOK, KOTOPbI ABJSIETCA MEX1Y apMarypaMH KOH-
J€HCATOpa BCJe/CTBHE JIEHCTBHUS JyueHd Ha OTpHUATEJbHYIO apMartypy,
MM XKe TOK M3 GarapeH K apMmarypaM, BOCCTaHaB/IMBAIOLUIHH MEXAY
HHUMH Pa3HOCTb MOTEHI(HAJOB, KOTOPYIO CTPEMHTCA MOHH3HUTb OCBelile-
HHe, OnpefeNsieTC NAOTHOCTbIO 3apsjla Ha MOBepPXHOCTAX apMmartyp;
NPYTHMH CJOBaMH, BEeJHUHHOH AAEKTpu4eckod cuast NpH 3THX NO-
BepxHocTsix. C BO3pacTaHHeM IVIOTHOCTH ¢ TOK i ClepBa pacreT
ObicTpee, 4YeM G, NOTOM BC€ MeAJIEHHCE, CTPEMSICb, TaK CKa3aTb, K He-
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KOTOPOMY HAacChllleHHI0 (KOTOpoe OJHAKO XXe.HHKOTJa NpH ONHTax
He JOCTHTajoCh BnojHe). (...)

15. Bo Bcem mnpeablayuieM H3J0XKE€HHH MH NpPHHHMAJH, 4TO
3JIEKTPOABHKYLIASt CHJIAa, HJIH Pa3HOCTb MOTEHUHAJOB MeX1y apMa-
TypaMH KOHAEHCATopa, ONpeAe]sieTCs HCKIOUHTEIbHO TOH Garapeei,
KoTopasi ero 3apsixkaer. M3 toro ¢axkra, 4to TOK siBsieTcs Aaxe
npd 1/100 B # uyto, QUeBHAHO, TONBKO HEUYBCTBHTEJNbHOCTh T'aJjbBa-
HOMeTpa MellaeT YCMOTpPeTb €ro MnpH eue MeHblwux E, caeayer
3aKJIOUHTb, YTO HUKAKOH 3aMeTHOH noaspu3ayuu B HalleM CHapsife
He MPOHCXOAMUT, UTO €ro eKTPOAB! (€CJH 0G03HAUHTb HX ITHM HMe-
HEM) CYTb 3JeKTpPOoAbl Henogasipusyiouinecsi. C Apyroit CTOpOHB!, MH
Bugean (14), uro aeictBHe sydyeld He yGaB/isieT 3aMeTHbIM 00pa3oM
pPa3HOCTH MOTEHUMAJ 0B apMaTyp, KOTopasi OCTaeTcsi paBHoil E.

Ho pasHocTh noTeHuHasoB B BO3AYIWIHOM KOHAEHCAaTOpE B TOY-
HOCTH OnpeJe/feTCs 3JeKTPOABHXKYLIeH CHION 3apsiKalouied 6aTtapen
AHUIb NPH TOM YCJOBHH, 4TOGbl €€ apmatypnl OblH H3 OJAHHAKOBOIO
MeTaJl/1a; HHaue 3Ta pa3HoCTb Oblyia 6bt paBHa E+=M /M’ rne M/M’ —
3NE€KTpHYeCKasi pa3HOCTb ABYX METaJJIOB. (...)

17. He xacasicb B 3TO#l CcTaTbeé OMNBITOB, NPOH3BEJEHHBIX MHOH
I0OKa elle B MpeIBAPHUTEJbHOM BHIe, Hal AKTHHO3JEKTPHUYECKHMH
paspsilaMH B pa3JMUHbIX rasax M mapax H MOA pas3jHuHbIMH [aBJjie-
HUSIMH, NMOCTapaloCb BKpaTile COMOCTaBHTb pe3YJbTaTbl, HaHaeHHbE
AJ1st BO3JYyXa npH¥ OObIKHOBEHHOM [aBJIEHHH.

|. Jlyun BOJIBTOBOH AyrH, majasi Ha MOBEPXHOCTb OTPHIATEJNbHO
3apsXKEHHOrO TeJa, YHOCAT ¢ Hero 3apsii. CMOTpsi o TOMY, MOMOMHS-
€TCs JIH 3apfil U HAaCKOJbKO GbICTPO, 3TO YiajeHHe 3apsiia MOXeT
CONPOBOXKAAThCH 3aMETHbIM NaJeHHEeM MOTEHLHaN a HJH HeT.

2. DT0 AedCTBHe Jyuell eCTb CTPOTO YHHMOJSPHOE; MOJIOXKHTENb-
Hbif 3apsii IyuaMH He€ YHOCHTCH.

3. Tlo Bceit BepOATHOCTH, Kaxyuieecsi 3apsixKeHHe HeHTpaJsIbHBIX
TeN JydaMH OOG'bSICHAETCA TOH XKe MPHYHHOH.

4. Pa3psikatouium geictBHeM 06Js1aaloT, €CJH HE HCKJIOUHTENb-
HO, TO C TPOMAaJHLIM NPEBOCXOACTBOM nepe] NPOYHMMH, JYYH CaMOH
BLICOKOH [pPEJOMJASIEMOCTH, HEAOCTalolHe B COJHEYHOM CHEKTpe
(A<<295-107° mMM). YeMm cnekTp OGHJbHEE TAaKHMH Jy4aMH, TeM
CHJbHee AEHCTBHE.

5. Ilns pa3psina n1ydyamMu HeOGXOAHMO, YTOGH! JIYUH NMOTJOLLAJHCh
NOBEPXHOCTbIO Tesa. UeM Gouibliie MOrnoUleHHe aKTHBHBIX Jyuel, TeM
NOBEPXHOCTb YYBCTBHTEJIbHEE K HX pa3psikKalolemy AeHCTBHIO.

6. Takoit 4YyBCTBHTE/NILHOCTbIO, Ge3 3HAYUTEJbHbIX PpasjHuHH,
06J1a4al0T BCE€ MeTaJlbl, HO OCOGE€HHO BLICOKa OHa Y HEKOTOPHIX Kpa-
CALIMX BeliecTB (aHWJIHHOBBIX Kpacok). Boaa, xopowo nponyckato-
nlasi aKTHBHbIE JIYUH, JHLI€HA YYBCTBHTEIbHOCTH.

7. Pa3psixaiouiee aeificTBHe Jydyed OGHapy:KHBaeTcf AaxKe NpH
BeCbMa KpPaTKOBPEMEHHOM OCBEUIEHHH, MPHUEM MEX1Y MOMEHTOM
OCBELIEHHS H MOMEHTOM COOTBETCTBEHHOrO pa3psila He€ IMpOoTeKaer
3aMeTHOTO BpeMeHH.

8. Paspsixarouee aeiicrBue, ceteris paribus', nponopuronansuo
3HEpPrHH aKTHBHbIX AYy4eH, NajalonHX Ha Pa3pAKEHHYIO NOBEPXHOCTh.
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9. JleiictBHe oGHapyXHMBaeTCsi Jaxe NpPH HHYTOXKHHX OTpHLA-
T&JbHbIX MJIOTHOCTSX 3apsiia; NMPHUMHA €r0 3aBHCHT OT 3TOH MJOTHO-
CTH; C BO3paCTaHHEM MJIOTHOCTH A0 HEKOTOPOTO Mpejesna OHO pacrer
OLICTpee, UeM MJIOTHOCTb, 4 MMOTOM MeAJEHHEE H MedJieHHee.

10. I1Be niacTHHKH pa3HOpPOAHBIX B psiny BosbThl MeTannoB, no-
MEUIEHHbIe B BO3YXe, PEACTAB/AIOT POA raJbBaHHUECKOrO 3/1€MEHTa,
KaK CKOpO 3JIEKTPOOTDHLATE]bHAsi IJIaCTHHKA OCBellleHa aKTHB-
HHIMH y4aMH.

11. KakoB 6bl HH Gbl1 M€XaHK3M aKTHHO3JEKTPHUECKOTO pas3psna,
Mbl BIIpaBe pacCMaTpHUBATb €r0 KaK HEKOTOpPHIH TOK 3/1€KTPHYeCTBa,
npuueM BO3AYX (caM JiH no ceGe viau 6saarogapsi IPUCYTCTBHIO B HEM
MIOCTOPOHHHUX YaCTHIL) UTPaeT poJb Ay PHOTO MPOBOAHHKA. KaxXyuleecs
CONMPOBJIEHHE 3TOMY TOKY He noguHHsieTcsi 3akoHy Oma, HO B ompe-
JEJIEHHBIX YCJIOBHAX HMEET Onpe[eseHHYI0 BeNHUHHY.

12. AKTHHO3/1EKTpPH4ECKOE NEACTBHE YCHAMBAETCH C MOBBILICHHEM
treMnepatypH.{...)

Kommenrtapui OTpbiekM M3 paboTbl «AKTHHMOINEKTPHMUGCKME® HCCne-
AoBaHMA» NybnukyloTcs nNo m3paHmo: Croneros A.T.
CobpaHue counHeHui, 1. |. M. — J1,, 1939.

' Mpu npoumx pasHeix ycnosuax (nar.).

Nureparypa [1] Croneros A.I. Cobpanue cOunnenmis. B 3 1. M.— 1.,
1939—1947.
(2] fomnucnm‘i M. C. Anexcanap lpuropsesuy Cronertos. Jl.,
970.

[3] Tennsxos I'. M., Kyapssues . C. A.T. Croneros M., 1966.




et

[1. H. Jle6benen

1866—1912

O naBJeHHH CBera

Unes o cyutectBoBauuH naBieHHus cBeta 6uisia C(OPMYJHPOBAHA OuUeHb NARHO:
ewe B Hauane XVII B. U. Kennep Bhickazan MbiCab, 4TO (pOpMa KOMETHHIX
XBOCTOB OOBbACHAETCA AelicTBHeM Ha HUX uaayuyenus Coaxua. Ha nporaxenun
XVIII—XIX BB. He pa3 NpeAnpHHUMA/NHUCh MOMKLITKH OGHAPYKHTb NaBAeHHE
CBeTa C HOMOIbIO 3KCIEPHUMEHTa; BCe OHHM, ONHAKO, OKOHUMJAHCbL HeyAauen.
[Ipo6aema onniTHOro o6HapyxeHMsi AaB/leHHA CBeTa CTand ocoGeHHO OCTPOil
nocne co3aauua k. K. MakcBennom 3/eKTpPOMarHUTHOH TEOPWH CBeTa, U3 KO-
TOPOil HeNocpeACTBEHHO CJEA0BaNO0 CyluecTBOBaHHe 3Toro 3¢dekra. Tuiatenn-
Hbie OMbITH Bbilalowerocs pycckoro ¢pusuka [1. H. JlebeneBa, B kotopux 6bina
W3MepeHa Bea¥uyMHa JaBJAeHHA cBeTa Ha TBCpJbie Tead, CTana He TOAbLKO
IIEeBPOM 3IKCMEPHMEHTANbHOIO HWCKYCCTBA, HO H SIPKUM TOATBEpKACHHEM
Teopun Makcsenna.

"eTp Hukonaesuuy JleGepes poauncs
8 mapra 1866 r. B MockBe B coCTOATENbHONH ceMbe KoMMepcaHTa. Orel
ero BHAeNn B CbhiHe Oyayuiero Xo3siiHa G6OJbILIOro TOProBOro JaoMma.
[Mostomy Manbuuk 6bl OTA2H B KOMMEpPYECKYIO IIKOJY, a 3aTeM B
peasibHOe YUHIHLUE.

Oguako monoao#t JleGeneB uyBCTBOBan HENPEOAOIHMYIO TATY
k Hayke. On oOTBepr Kapbepy npealpHHHUMarenst U OTNpPaBHICH
yuntbcsi B Crpac6ypr K Hemeukomy ydenomy A. Kynary —- raase
WKOJNbl 3KCIIepUMEHTaNnbHOH (PU3HKH, rae CTaXHPOBaJHCh MOJIOJbIE
yyeHble H3 MHOrMX CTPaH MHpa, B TOM YHCIe H PYCCKHC (PU3HKH
A. A. DiixenBanbn, b. Bb. Tonuubie ¥ 1p.

B 1891 r. Jle6eaeB ycnemHo 3akanuuBaer Ctpac6yprckuét yun-
BepcureT M Bo3Bpauiaercss B MockBy. A. I'. Ctoneros 6epeT Mo1010r0
yueHnoro K cebe na kadeapy B yHHBepcHuTeT, rae Jle6eacs nonyuaert
BO3MOXHOCTb CTaBUTb 3KCMEePHMEHTH B XOpOIIO 060pyAOBaHHOH Ja-
6opaTopHH.

[Tocne cmeprtu CroaeroBa JleGeneB Geper na ce6s PyKOBOACTBO
kaceapoit. C 1901 r. [1. H. Jle6enes — npoceccop MoCKOBCKOro yiH-
BepcHTera. J{OGHMBIUUCHL pacmiupenHsi nabopaTopHH, OCHOBaHHOH
CroneroselM, H npeoGpa3oBaB €e B HayyHO-HCCIEAOBATENbCKHE
MHCTHTYT, JleGeneB cTan BO rjlaBe TBOPUECKOro KOJJEKTHBA, 1IPOBO-
AUBUIETO 3KCIIEPHMEHTANbHbIE HCCAEJOBAHHA MO aKyCcTHKe, (H3HKe
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pa3pexeHHbIX ra3os, 3eMHOMY MarHetu3amy. Co3gaHHyI0 HM Hay4HYIo
LIKOJIY OTJHYAaNH TaKHe 4ePThi, KaK KOJJIEKTHBH3M, CTPeMJICHHE K TeX-
HHYECKOMY H ME€TOAHUECKOMY COBEPIUEHCTBY YKCII€PHMEHTOB, TILLATEJb-
HO€ [UIaHHpOBaHHMe HccnepoBanui. M3 mkonbnt JleGeaesa BbilAH
[1. TI. JTazapes, B. K. Apkagpes, C.H.Basunos, T.TII. Kpasen,
A. K. Tumupsizes, A. B. Mnoa3eeBckuii u ap.

B 1911 r. Jle6eneB B pacuBere TBOPUECKHX CHJl BbIHYX/eH Obil
NMOAAaTh B OTCTABKY BMeCTe C APYFHMH NPOrpecCHBHbBIMHU MpenogaBare-
AiMH MOCKOBCKOro yHHBepCHTeTa B 311aK APOTECTa MPOTHUB IOMNbITOK
LapCKOro NMpPaBHTENbCTBA HAPYUIUTh aBTOHOMHIO YHHBepcuTera. [las
JleGeneBa npUHSATHE 3TOrO penleHHsi ObUIO aKTOM GOMbILOrO rpaXnaH-
CKOro MyxectBa, H60 ¢ YX040M H3 YHUBePCHTEeTa OH auiaJcs aabopa-
TOPHH H, ClefOBaTelbHO, BO3MOXHOCTH I[POAOJXKATh HayuHble
HcenenoBanusi. M XoTst emy Gbina npefocTaBicHa BO3MOXHOCTb CO3-
nath (Ha 4YacTHble CpeAcTBa) HOBYIO n1abopaTOpHIO B TOPOACKOM
yinuBepcutere M. A. J1. lllansiBCKOro, MOJIHOCTHIO ONpPaBHTLCH OT CO-
6bitii 1911 r. yuenbiit de cmor. Jle6GeneB ymep or Gonesnun cepaua
14 mapra 1912 1.

Euwe naxogsico B Ctpac6ypre, JleGeaeB cocTaBuil njaH OCHOBHbIX
HCCJICAOBAHUH, KOTOPOro NpHAEepXKHBajcs BCIO KH3Hb. OH pelnn
MOCBATHTb Ce6si akTyanbHOH TOraa mnpobJeMe ROHAEPOMOTOPHBIX
NPOSiBJIEHHH BOJIH PasNHyYHOH MpHPOABI, B TOM YHC/J€ 3JEKTpOMar-
HHUTHBIX.

B 1895 r. yuenntit ny6nukyer uccnegoBanue «O 1BOHHOM NpejiOM-
JEHHH 3N1€KTPHUECKOH CHJbI», KOTOPOE CBHAETENbLCTBYET O ero ray6o-
KOM HHTepece K 3JIeKTPOMArHdTHOH TeopHH cBera MakcBenna o
onbiTaM lepua. Ve B 3roit pabore nposiBHics Tanaut JleGegesa
Kak 3kcrnepumentatopa. OH co3gaeT yCTaHOBKY, [03BOJSIOLLYIO
FreHEPHPOBATH 3/E€KTPOMArHUTHBIE BOJIHBI ¢ PCKOPAHO KOPOTKOH IJIH-
HOI1 BOAlibi 6 MM. C MOMOIBIO ITHX BOJH OH NMPOBOAUT BCE OCHOBHbIE
onbiThl I'epua ¥ JONONHSIET HX IKCMEPHMEHTAMH MO MOMASPH3ALKH.

JleGeneB CTPEMHIICS BBISICHHTD MEXaHH3M MOJICKYJISiPHOrO B3aHMO-
NefiICTBHS, OTOXAECTBAS MONEKYJNY C 3/NeKTPOMATHHTHBIM BHGpa-
TOpoM. M3yunB feficTBHE 371eKTPOMATHHTHBIX BOJIH HA 3JIEKTPHUYECKUH
pe3oHarTop, OH MNPHCTYNHI K H3YUCHHIO MEXaHHUECKHX AeHCTBHH
rMAPONHHAMHUYECKHX BOJIH, & 3aTeM H 3BYyKOBbiX. FIM 6Gbuin ycranoB-
JIeHbt O6LIHEe 3aKOHOMEPHOCTH NMOHAEPOMOTOPHBIX NEHCTBHI (B3aHMHO-
O MPUTSAKEHHS HIH OTTAJKHBAHUS Pe30HATOpPa H BUHpPATOpa B 3aBHCH-
MOCTH OT COOTHOILEHHH HX 4acTOT) BCEX TPeX THIOB BOJH. DTH HC-
c1e0BaHHsi ObIH HEOOXOAMMBIM 3TAlMOM B AOCTHXEHHH KOHEUHOM
ireny JleGeneBa — oGHapyxKeHHs] U H3MEPeHHS NABJEHHS CBera.

Bnepsbie pesynbratet pa6orel [1. H. Jle6egera mno cBeroBomy
AaBJE€HHIO Ha TBepAble Tesa Gbinu o6HaponoBannl B asrycre 1900 r.,
koraa na Bcemupuom kourpecce ¢pu3ukoB B [Tapuxe JleGegen cnenan
AOKJan O CBOHX 3KCIepHMeHTax. JlOMOoNHeHHbIH TeKCT JUKNaaa B BH-
Ae ctatby O6bin naneuyatas B 1901 r. B xXypuane «Annalen der Physik»
nog HasBanMeM «OmNbITHOE HCCNCAOBAHHE CBETOBOrC AaBJIEHHS».
Pa6ora Jle6enesa Gbina cpa3y ke ou€Hb BBICOKO OlLEHEHA B MEXAY-
HAPOJAHBIX HayuyHblX KpyraX. Tak, HM3BCCTHBHIH HeMeukHHd ¢H3HK-
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skcnepumentatop ®. INawen nucan JleGenepy: «§ cunraio Baw pesyis-
TaT OJHHUM H3 BaXKHEHIIHX ONbITOB, TeéM 0Ojiee yTO si CaM HECKOJbKO
BpeMEeHH Has3aj 3ajaJjcsi Lesabl0 A0Ka3aTh CBETOBO€ JaBjeHHE H
Npoje/biBaj NOAOGHBIE € OMNbIThl, KOTOpblE, OAHAKO, HE AaJjH M0JIo-
XKHTEJBbHOIO pe3ysbTaTa».

Ycnex OKpbIIMJI YUYEHOrO, H OH B3suICA 3a pelleHHe euie OGoJee
TPYAHOI 3afaud — ONpeAeJHUTb AaBJaeHHe cBeTa Ha rasbl. CJ0XHOCTb
OMBITOB COCTOSi1Ja B TOM, uTO M 6€3 TOro ciabuii 3p¢hekr B ciayuae
JaBJIeHHs1 Ha ra3bl YMeHbLIAJCH elle Ha [JBa Nnopsigka (Mo cpabHe-
HHIO C JaBJeHHeM Ha TBepjble Tesa). Kpome TOro, KOHBEKLHOHHbIE
MOTOKH, HeH30€eXXHO BO3HHKaIouHe B ra3ax, CO34aloT JONOJHHTE/bHbIE
TPYAHOCTH, KOTOPBIX MOXHO H30€XaTb NPH NPOBEAEHHH 3KCIepHMEH-
TOB C TBEepABIMH TeJaMH B BaKyyMHpPOBaHHbIX cocynax. JleGeaeBy
ya4aJochb npeoqoserb Bce TpyAHOCTH M B 1909 r. 3aBepiiHTb HCCIEA0-
BaHHe. 3a CBOM IKCnepHMeHTa bHbie paboThl JleGeneB Obls1 H3GpaH
noyeTHHM yaeHoM KoposneBckoro HHCTHTYTa Besnko6pHTaHHH.

OnbiTHOE HCCAEAOBaHHE
CBETOBOr0 NAaBJCHUS

Pa3BuBasi OCHOBHbl€ NOJIOXEHHSI JEKTPOMarHHTHOH TeOpHH CBETa,
MakcBeasn (1873) o6paThi BHHMaHHe M Ha T€ CHJIbl, KOTOpbie SIBJISA-
IOTCE HaM B BHJ€ MOHACPOMOTOPHBIX CHJ BO BCSAKOH MarHMTHO- HJIH
3/IEKTPHYECKHU-NOJAPH3OBAHHOH Cpele; M3 €ro TEeOpHH HeH3GexXHO
cnefyeT HeoOXOAHMMOCTb CYlUI€CTBOBAHHSI 3THX CHJ TakXXe BO BCSKOM
nyyke Jyuel, H MakcBeasn rosopur: «B cpeae, B KoTopo#H pacnpo-
CTpaHsieTCst BOJIHA, MOSIBJIETCS B HAaNpaBJ/IeHHH ee pacnpoCTpaHeHHs
AaBsiulasi CHJa, KOTOpasi BO BCAKOH TOYKEe UHCJIEHHO paBHA KOJIH-
yecTBY HaxoAsiuiedcst TaM 3SHepPrHH, OTHECEHHOH K equHHue o6be-
ma». {...)

Bapronn (1876) npHiues K TOXAECTBEHHOMY BHIBOAY, CAeaysi
MO COBepIUEHHO HHOMY NMYTH M, BHAHMO, He 3Hasi yKazaHHoro Makc-
BeJVIOM CBOKCTBa Jyua, Bbaprosnm ykasbiBaeT KpyroBbie MpOLECCHI,
KOTOpbi€ NOJXKHbl Obl AaTh BO3MOXHOCTb MPH MOMOLLH MOABHKHBIX
3epKaJ MnepeBOJHTb JYUHCTYIO 3HeprHio OT 6oJsiee XOJOAHOTO Teja
K 60J1€e TErIOMY, M BbIUHC/SieT Ty paGoTy, KOTOPYIO HaA0 3aTpPaTHThb
B 3TOM CJydae COIVIACHO BTOPOMY 33KOHY Te€pMOAMHamHKH. Heob-
XOAMMOCTb 3aTpaunBaTh paGoTy NpH nepeqBHKEHHH 3€pKaJjia HaBCTpe-
yy najawiouiemMy Jydy 3acTaBisieT NPeANOJOXHTb, UTO NajalouiHi
Jyd AaBHT Ha 3epKaJjo. baprosH BbIUMC/AHI BeJHYHUHY 3TOrO JaBie-
HHSI, pe3y/bTaT, HM NOJyueHHbiil, COBEpPLIEHHO COBMajaer C pe3yJb-
TaTOM, NOJydeHHbIM MakcBesiom,

Ecan nyuok napasiesnbHbIX Jyueil flagjaeT OTBECHO Ha IVIOTKYIO
IOBEPXHOCTb, TO BeJHYHHA MAaKCBeJJ0-0apTO/IHEBOrO [ aBJleHHS
Onpefe/sieTCss KOJHUECTBOM najaimouiedl B CeKyHAy 3HeprHH E, koad-
(PHUHEHTOM OTpaKe€HHsI MOBEPXHOCTH H CKOPOCTbIO PacCnpOCTpaHeHHUS
Jyuda v; Torga
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p=L01+0)

rae p 3akiaoyeHo mexay 0 B ciayuae aGconloTHO yepHOH U 1 B ciyyae
abCo/IIOTHO OTpaXxatoliel NOBepXHOCTH.

Bennunna atoro paBgeHus gyuell BecbMa Mmana. Kak Makcsenn,
Tak M Baprosu BbluHcaWiH, uyro sayuyd CosHUA, Majgasi OTBECHO Ha
JIOCKYI0 MOBEPXHOCTb | M%, JO/KHB NMPOH3BOAHTH AaBJ€HHE, KOTO-
poe B clyuyae uyepHOH MOBEPXHOCTH paBHO 4 Mr, a B ciyuae 3epKa-
ga — 0,8 mr. (...)

MakcBen0-6apTo/IHeBbl CHJbl JaBJeHHs jJyueldl MOTYT CO Bpeme-
HEM MOJIyYHTb GOJIbILOE 3HAaYyeHHe B BONpocax GHU3HKH H aCTPOHOMHUH,
a MOTOMY OMBITHOE HCCJA€AOBaHHME 3THX CHJ fiBAsAETCA TeM GoJiee
XKeJaTeJIbHBIM, YTO TeOpeTHueckHe OGOCHOBAaHHSi HX KaK no Makc-
Be&JVIYy, TaKk M no bBapronu onupaioTcs Ha onpene/eHHbE 3J€MeH-
TapHbie CBOHCTBA MOrIOLLAIOUIMX M OTpaxalouiuX [OBEPXHOCTEN,
M MOTOMY MOXeT BO3HHMKHYTb BOMNpPOC, A€HCTBHTEJbHO JIH TOJBKO
3THMH 3JIEMEHTApHBIMH CBOHCTBaMH MNOBEPXHOCTeHd OOYCJIOBIEHB
CHJIbI JlaBJIEHHSt M B Cjy4yae CBETOBBIX Jjyuyed. DTOT BOMNpPOC MOXKET
ObiTb pa3pelieH TOJbKO NpH MOMOUIH JOMOJHHUTENbHBIX HCC/en0-
Baunﬁz )(:aMbIM NPAMbIM MYTE€M SIBJSAETCH HENOCPEe]CTBEHHBIN
ONBIT. ...

[I. Pacnonoxenne onbiToB H npuGopb

Kak HHM npocTO MaKCBeJJIOBCKOE pPacCloJIOXKeHHe OMbiTa, OHO BCTpe-
yaeT, OJHaKO, [JBa CYIIECTBEHHbIX 3aTpyAHeHHs, OOGYC/OBJIEHHDIX,
C OJHOH CTOpPOHB!, KOHBEKYUOHHbLIMU TOKAMU, & C IPyroit — paduo-
merpudeckumu cuaramu. TIpH caMblX BBICOKHX pa3pexeHUsiX 3TH
MOGOUHble CHJIbl 3HAYHUTEJbHO YMEHbIIAOTCH, HO C HUMH BCe-TakH
MPHUXOJUTCA CUHTATbCS MPH H3MEPEHHSAX CBETOBOTO NABJEHHS.
BO3HMKHOBeHHe KOHBEKI[MOHHBIX CHJl OOYC/IOBAE€HO Te€M, UTO MpH
HarpeBaHWH KpbliblliKa MpHOéopa MNafalouiMMH Ha HEro JydyaMu
OZIHOBPEMEHHO HarpeBaloTCst M MpHJEralolite Ciou rasa, 6aarogaps
uyeMy o6pa3yercsi BOCXOJsiliee TeueHHe; €CJaH MJOCKOCTb KPbIJbIIIKA
XOTb HEMHOTO HAK/JIOHEHa MO OTHOLIEHHIO K BEPTHKaaH, TO BOCXOAS-
Llee TeueHHe 3aCTaB/sieT KPbIJIbILIIKO I€pEeMEeLIaThbCcsA, NpHUEM Hanpas-
JieHHe M BeJHUYHHA 3TOro fnepeMellieH’si 3aBUCAT TOJbKO OT CTeleHH
HarpeBaHHsi U He 3aBHCAT OT HaNpaBJieHHs, MO KOTOPOMY MajAatoT
HarpeBaiouiHe Jy4yd. DTH CHJIbl MOXHO HCK/IOYHTb MPH H3MEPEHHSX,
3aCTaBJ/Ifil JIyUH TOTO K€ HCTOYHMKA MONepeMeHHO najgarb TO C
OfHOH, TO B APYro# CTOPOHBI KpbLIbIIIKa.
" Yro Kacaercss pamHOMeTPHUECKHX CHJ, TO OHH OblIH CBEJEHb
MPH MOHMX OMBITAX A0 BO3MOXHOTO MHHHMyMa TeM, 4uTO Obl1 B3AT
BecbMa GOJbLIOH CTeK/siHHbIA 6aajaoH (D = 20 cM), npu noMouiH
COOTBETCTBYIOLLETO CBeTOMHAbTPa ObUIM HCK/IIOUEHB! BCE JIYUH, KOTO-
pple MOIVIH Gbl GbiTh MOrJouiaeMbl CTEHKaMH 6aJ/lJIOHa, KPbUIbILKH
ObiJiH cAe/aHbl H3 TOHKOIO MeTasla, AJsi TOrO uto6bl pa3HUUa TemIe-
patyp 0o06eHX MoBepXHOCTeH Obljla MO BO3MOXHOCTH MaJia, H paspe-
’KeHHe OblIO NOBefeHO (MPH MOMOUIM PTYTHOTO HAcoca W MOC/JAeAYIo-
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IIEro OXJAAXAEHHSI XOJAOAAUIEA CMeCbl0) A0 BO3MOXHO BHICOKOH
CTENEHH.

Korga paaHomerpHuyeckHe CHJIbI MaJibl, TO BHI3HIBAEMYI0O HMH
nonpaBKy NPH H3MepeHHH CBETOBOTO [JaB/€HHSI MOXHO BbIYHCJIUTD
Ha CJielyOIUHX OCHOBAHHUSAX: pajHOMeTpHYecKHe CHJIbI O0YCJIOBJEHBI
pasHuueil TeMnepaTyp OCBELICHHOH M HeoCBellleHHOW NOBepXHOCTed .
KpbiJBbIIKE, MPHUeM AJAS ABYX PaBHOBEJHKHX KPbUIBbIIEK H3 OJHHA-
KOBOIO MaTepHana H HMEIOLHMX OJHHAKOBhiE CBOHCTBA NOBCPXHOCTEH
3TH CHJIBl NIPSIMO NPONOPUHOHAJbHBI TOAULUHAM* KPDBIJABIIIEK; €CJH Mbl
6yaeM OJHOBpeMeHHO Habal4aTh [Ba OJHHAKOBBIX KPBWIbIIKA,
HMEol e OUE€Hb 3HAUYUTEJbHYIO pasHHUY TOJIIHH, TO MbI MOJXKEM
BbIUHCJIHTb, KaK BeJHKO ObWIO Gbl OTKJOHEHHEe, BH3bIBACMOE CBeTO-
BbIM IyuykoM, €CJAH Obl TOJUIMHA KPbWIbIILKA Obila paBHA HYJIO,
UTO COOTBETCTBYeT H paJHOMETPHUECKHMM CHJaM, paBHbiM HYJIO.
51 nosBoso ceGe 31eCh Ke 3aMeTHTb, YTO 3TV NONPAaBKY NPHULIOCH
Aenatb TOJNbKO [/ NJaTHHHPOBAHHBIX KPbUIBIIIEK. Y KpbUIbIIeK
C 3€epKaJilbHbIMH [OBEPXHOCTAMH PaJHOMCTPHUYCCKHE CHJbLI ObLIH,
NMPOTHB OXHJAAaHHSA, HACTOJbKO MaJibl, YTO HCYe3aJH B HEH3OGEKHHIX
omH6kaXx HabaoaeHHH, OOYCJOBNEHHBIX APYrHMH NPHUHHAMM.

[loMuMO npHBeneHHBIX Bbliilie, NO CBOEH MpUPOAE H3BECTHbIX
No6OUYHBIX CHJI, MOXKHO YyKa3aTb euie H Ha BO3MOXHYIO THIOTE3Y,
yro oTKpbiToe JleHapaom H BosbdoM pacnbiieHHe OCBeLIEHHLIX Teh
MOXET CONpPOBOXAAThCH 3aME€THbIMH PEaKIHOHHBIMH CHJIaMH, KOTO-
pbie ABJSIOTCH HEH3G€KHBIMH CIYTHHKAMH MAaKCBeJJ0-0apTOJHEBHX
CHJ [aBJIEHHs CBeTa. DTH THNOTETHUECKHC N00ABOUHLIE CHJIBLI JOMK-
Hbl, OJHAKO, 3aBHCEeTb Kak OT AJHMHBI Majaiollero cBeTa, TAK H OT
XHMHUECKOH MPHPObl KPbIIbILIKA; MPHUBEJECHHbIE HH)Ke OMbITHI C BET-
HBIMH CBETOH/IBTPAMH H C pasHbiMU KPBUIbILIKAMH He JajJH BO3MOX-
HOCTH OOHapyXHTb CKOJNbKO-HHOyJb 3aME€THOrO AEHCTBHS 3THX
THIOTETHUECKHX PEaKIHOHHBIX CHJI.

O6uiee pacnonoxkenve npHGopoB Obuio crepyiomee [puc. 116,
naaH]: u3obpaxenue kparepa B (4 ) yras gyrosoit namnet (30 A)
co6upanoch npu noMouid kKoHaeHcaTopa C Ha MerajjiHuecKylo adad-
parMmy D (d = 4 mMm). Boxoasmuil M3 guadparmel pacxoisiiiHHcs
Ny4yok Jyuyed nazan Ha JuH3y K u uien [anbiie napajuielbHbM
Ny4ykoM; AJsi TOTO YTOOB OCBOGOAUTH 3TOT MYUYOK OT YJAbTPaKpacHbHIX
Aydedt, 3a JHH30# K HaXOAWICH CTeKJSHHBLI COCya C maAoCKomapad-
Ae/IbHBIMH CTeHKaMH W, HanoMHeHHbifl YHCTOH BOAOH™* (TOsMUUIHA
crost 1 ¢M); anst Toro 4YroOGbl U3MeHSITb OKpacky Jyued, B 3TOM
MecTe MOXHO Obi1o noMellatb A06aBOuHOe Kpacuoe («gororpagu-

* B Moux onbiTax pasHHLA TEMNEpaTyp MeXAYy OCBEULCHHLIM KPHIJILHIKOM H CTCH-
KaMH 6annoHa 6bljia BO MHOrO pa3 6oJbilie, 4eM Pasiiua TEMICPATYP MCXKAY UBYMS
MOBEPXHOCTSMH CaMoOro Kpbiablinka. Kakoit ¢yHKuuu neppoil pasnviinl TeMneparyp
HH COOTBETCTBYET BENHYHHA PAJHOMETPHUYCCKHX CHJA, UX MOHACPOMOTOPHOEC JICHCTRHE
Ha KpbIMbILIKO NpeacTasasieT cob0#t MX pa3HOCTb HA ABYX MOBEPXHOCTHAX KPHUILIIIKA,
B 3Ta NOCJENHAR C NOCTATOYHOH CTeneHbio MPHOAHKEHHS MPAMO NPONOPUHOHAALHA
BTOpOil Pa3HOCTH TeMIleparyp.

** DTUM CNOCOG6OM HCKII04AMHCh Bee ayyH A>>1,2p; co cBoed CTOPOHH CTeKJsiH-
Hble JHH3bl 33a[€PXHBAIOT YAbTPadHONECTOBbIE JYUYH.
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yeCckoe») CTeKkJI0o HJIH 3aMeHATb
YHCTYIO BOAY TroJyOBIM aMMHauYHBIM
pacTBOpPOM MefHOH conu®.

Ha c¢Boem nanbhefiiem nyTH my-
YOK HApaaeNbublX Jydel nperep-
neBaJl TPEXKPATHOE OTPaKeHHe OT
CTEKJASIHHDIX (amanbraMHpoBaH-
HBIX) 3epkaa S, S; u S3 d, cobu-
pasicb Npd nMoMowH JuH3B L, aa-
BaJ [EHCTBHTENLHOE YBeJIHYEHHOE
(d’=10 mM) usobpaxeuune R jua-
dparmMpl [ BHYTPH CTEKISAHHOTO
faJlyioHa; NpH nepeaBuXkelnnd ABOH-
HOI'O 3epkaja S;S; nyuok Jgydel
npoferaJ anajJorudyubii NyTh H na-
A4aJt C APYrod CTOPOHBI Ha Kpbuibill-
KO, NUMeuIcHHOoe B CTEKJSIHHOM GaJ-
Jgode. JIuwsnt L, u Lo uMean Kax-
nasi ¢okycnoe paccrosinde 20 cM
IIPH OTBEPCTHH & CM; Takum obpa-
30M, KOHHUCCKHE HYdOK CBeTa umea  Puc. 118
vroJ cxoxaeuusi 15°. Bce npucno-
cofstenne ¢ 3epkajidMi OblJIO HaKPenko CoeJuHEeHO ¢ ¢oHapeM Ayro-
BOH JlaMNLI; 3TOT HOCJAEAHHH MOMeLlaJiCst Ha caJjla3kax, I1pH NMOMOLILH
KOTOPbIX €ro Jierko Obuio OToABHrartbh OT 6afsioHa; yCTaHOBOUHbIe
BHHTH H NepeABHXKEHHE Ha Calla3kaX NO3BOJNSJIM HaBOAHTb NYYUK
JYUYeH Ha MCCJEeLYyeMOe KpPbLIbiIIKO.

Orpaagutb pe3yabraTnl HabJlOAeHHH OT BJAHAHHS TeX CJAyuyailHbIX
CKauKOB SIPKOCTH CBeTa, KOTOpbIe HEH30EXHO CBfi3aHbl C BOJbLTOBOI
AYrod, BO3MOXHO ODLWIO TOJBKO NYTEM YyBeJHUeHHUs] udchaa HabJio-
AeHui.(...)

JLnst oubiTOB CAYXUAM TPH pasaHuyHbBIX npu6opa [puc. 117] ¢
pasubiMH KPbLLIbILIKAMH.

I npubop |puc. 117 /] cocTosin U3 CTEKJNSAHHOrO crepxHs U,
K KOTOpOMY OLWIH IIpUXKAaTh NJ1aTHHOBBIMH KoJbuaMu (6e3 noMoluH
3aMa3KH) [Ba KpecTa H3 JIMCTOBOH NJIATHHBI Pas3jHYHOH TOJIUHBL,
It Toro utoGm KPBUVIBIILKK (gHaMeTp = 5 MM) BCeX NpHGOpOB
CleJIdTh PaBHOBEJHKHMH, UX LPHILIOCh BHIPE3aTh CTaJIbHBIM IUITaH-
neM. JIsa kpouibtinka npuéopa / uMead ¢ 06eHx CTOPOH 3epKalbHbie
HOBEPXHOCTH, ABa JApPYyrudx ObiH ¢ 006eHX CTOPOH TrajJbBaHHUYECKH
HOKPBITH WIATHHOBOH uepHbIO**, npHuem GoJiee TOICTOE KPBIJABILIKO

* Tlpu Kpachnom, a TakxKe HPU roay6oM CBETOPHUALTPE KOJHUYECTBO MPOXOAALLEH
CBETOBOH YICPTHH COKpPALLAeTCsi A0 OAHON NATOH 0eJioro CBeTa; 3TO CAYXHT JOKa3a-
TEJALCTBOM TOTO. YTO Jiy4H, C KOTOPHIMH INPHXOAHAOCHL 3KCHepHMEHTHPOBATL, MOUYTH
HCKJIIOUHTCABIIO HPHHALJIKANH BHAHMOI 4acTH CMEKTpa.

** CMm. F. Kurlbaum, Wied. Ann., 67, 848 (1899). INlone3no npu nauane nJiaru-
Imposaina B Teuenne 30 ¢ HenpepbiBil0 M CHABHO [BHraTb KPLWLILIKO B BaHHE;
NOBepXHOCTb KPLUIbiIKA HpHOGperaer caabylo, cepyio, Kak cranb, okpacky. [locae
3Toro ry6uarasi n1aTHHa MPH HEMNOABHKHOA BAHHE CAAWTCA HA MOBEPXHOCThb KPhIJLILL-
Ka oyeHb MpPOYHO.
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noaBeprajocb B MNATb pa3 OoJee
NPOAOIKHUTEIbHOMY MJIAaTHHHPOBA-
HHI0. [lJsi TOro uro6bl 04 BeIHBATh
npHGOp K KPIOUKYy KPYTH/IbHOH HH-
TH, K CTeKJSIHHOMY CTepXHio G
Obls1a npunasiHa MJaTHHOBAas MerTJs
O. Tletnst 3ra Jexana B miIOCKOC-
TH, NMepNeHAHKYJISAPHOH K MJIOCKOCTH
KpblibliieK, uro0bl NpH NOABELIHBA-
HHH CTepXeHb YCTaHAaBJIHBAJCH B
MJIOCKOCTH KpBUJIBIIEK COBepLIEHHO
c¢B0o6OHO.

Il npubop [puc. 117, II] takxe
Puc. 117 COCTOSI1 M3 CTEKJASHHOrO CTepKHS,

K KOHLlaM KOToporo ObiM mpHnas-

Hbl MOMepeyHble NJaTHHOBbIE NPOBO-
JokH. Mexay 3THMH aepxanami ObliH HaTAHYTH TOHKHE (0,G5 MM)
MJIaTHHOBbiE [IPOBOJIOKH, KOTOpble IMPOXOAW/IH uyepe3 MaJieHbKHe
OTBEPCTHS B METANJHMUECKHX KPblIbIIIKAX H YA€PKHUBAIH KpPbJbILIKH
B BEPTHKaJIbHOM IIJIOCKOCTH; 3TH NMPOBOJOYKH OblJIH HACTONbKO TOHKH,
4TO HX PagHOMETPHUECKHMH AeACTBHAMH MOXHO OblJO npeHeGpeub.
Il npu6op O6bw1 cHaGxeH KapaaHOBHIM noasecomM C M3 NJ1aTHHOBOM
NPOBOJIOKH, MPH MOMOIIH KOTOPOTO OH M MOABEMIHBAJCH K KPIOUKY
KPYTHJBHOM HHUTH; [O0aBOUHBIH MJIATHHOBHHA Trpy3HK B yaepxHBal
CTEK/AHHBIA CTepkKeHb B BEPTHKAJbHOM MOJIOXEHHH.

IIl npubop 6Ha Tak ke nocrpoeH, Kak / npubop, ¢ TOH pa3Hu-
ueid, uto on Obl1 CHabGXeH KapAaHOBCKHM MOABECOM. Y3KHe MeTal-
JIHueckHe noJaocKH (wHpHHa 0,3 MM), noaaepKHBaIOUIHE KpYIJIbie
KPbUJIBIIIKH, B JOCTATOYHOH Mepe ofecrneuyMBaJH BepTHKaJbHOE I1O-
NoxXeHHe nocaeanux. CitoasiHoe KPBUIBIIKO 8 GblJIO BCTaBJEHO B
JIETKYI0 OnpaBy H3 a/jlOMHHHA. K CTEK/JIAHHOMY CTepXHIO GbLIH MpH-
AeaHbl BBepXy M BHHM3Y MONEpeyHble NPOBOJOKH H3 ajJiOMHHHS,
A8 TOro yrtoObl MNpH ONyCKaHMM npH6opa B Gal/OH KPBIJbIILKH
He MOTIVIM yaapsTbCfl O CTEHKH CTEK/JSHHOH LeHKH.

OnpiTel GblJIM MPOH3BEAEHB! €O CJACAYIOUWHMH KphJIbLIKAMH:

Marepuax

1. [lnatuna, naaTHHUPOBAHHAS TOJCTHIM CJOEM

2. Ilnaruna, naaTHHHpOBaHHAast B NMATb pa3 TOHbLIE

3. llnatuna Metassnuy. (3epKanabH. MoBepx.), ToautHHa 0,10 MM
4. Tnaruna » » > » ,02 MM
5. Ajnomuuuii  » » » > 0,10 mm
6. Anomuunii  » » » » 0,02 mMm
7. Hukean » > » » 0,02 mm
-8. Caopa, TOAlMHA 0,01 mm

B kauecTBe KpYTHIBHOH HHTH CNYXHJA CTEKAAHHAA HUTb (AJHHA
30 cM), KoTOpasi Ha HHXXHEM KOHIE HEC/1a MJOCKOe 3€PKallo H Kpio-
YOK JJi1s noABeUIMBAHHUA NPHOOPOB, a BBepXY Gbljia 3aXKaTa B KeJses-
HOM 3axume [pHc. 118] BHYTpPH pTyTHOro wJHga; utoGbl MpHKpe-
MATb HUTb 6e3 nomowyu 3ama3ku, €e KOHUbl OBbIM 3aXaThl Mexny
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KYCOYKaMH [MPOKaJEHHOro ac6ecroBOro KapTroHa H 3TH TNOCJAEdHHE
BHH3y MPHKAaTHI IVIATHHOBBIM KOJBUOM K J€pKaBe 3epkana, a BBEpXy
CXBayeHb! 3a)XHMOM.

3epkaJjo noMmeuianoch B MJIAaTHHHPOBAHHOH aJIlOMHHHEBOH omnpa-
B€; OHO ObiJIO MOKPHITO (NpH NOMOLWLM pachnbli€HH KaToga B MyCTO-
T€) CJ0eM MeTaJJH4yeCcKOH MaaTHHbl, TaK Kak cepelOpsiHble 3epkaJga
CKOpO pa3bejaloTcsi PTYTHHIMH napaMiu. [lpu cpaBHHTe/BHO caa6oH
OTpaxKareqbHO#i CNOCOGHOCTH MOAOOGHOrO 3epKaja U HecOBepLLeHCTBE
n3obpaxeHdss Gjarogapst ABOMHOMY MPOXOXAEHHIO Jyua uepe3 CTeH-
Ki GaJjJjioHa OcBeuleHHe KaJjel no Bennbman — MapreHcy okasa-
JIOCb 3aMeuaTe/ibHO yJOOGHBIM.

[Ipu onpenesneHHH BesHUMHb! HANpaBJasoed CHIb U3 KoJeGaHui
‘Ha KPIOUOK KPYTHJbHOH HHMTH HakK/JaabiBalacb MeJHAasi MPOBOJOKA
4 cM gJaMHbl, Macca Koropo# 6elia 0,314 r.

Ha6noneHus ObliH npoH3BefeHbl B TPEMS Pa3/HUHBIMH KPYTHJIb-
HbIMH HUTSIMH, HanpasJsiiollHe CH/b KOTOpHIX OblJIH Tak nogo6paHsbt,
YTO NMPH PACCTOSIHHH OT CKaJsbl A0 3epkana B 1200 peneHuit cKajbt
JBOHHO€ OTK/JIOHEHHEe MPH OCBeUleHHWH KpbIIbILIEK ¢ 3epKa/jbHbIMH
NMOBEePXHOCTAMH AocTHrano or 40 go 90 apenenuit ckadbl. Ilpu 3TOM
nepuoabl OgHOro kKosaebanusi (B OJHY CTOPOHY) BblLIEONMHCAHHBIX
tTpex npubopoB Gblin 15, 35 u 13 c.

Pa3pexenre npoM3BOAH/IOCH aBTOMaTHueCKMM HacocoMm Kaub-
Gayma, H3MepeHHst AaBjeHHss npomepoM Mak-Jleoga-Kanb6ayma
noKa3aJjH, uTO JierkO AOCTHraloTCsi pPa3pexKeHHs, NpH KOTOpbIX nap-
uManbHOoe faBJsieHHe Bo3gyxa Menbiie 0,0001 mMm (1. e. MeHbwe '/;s
AaBJIEHHS HACHILLlEHHBIX TApOB PTYTH NMPH KOMHATHOH TeMmepartype).

Hast Toro uto6bl NOMyuHTh eule GOJbilee paspekeHHe, CIYXKHI
cieaywowiid npuem [pHc. 119]; kanas prytH Q Obl1a noMelieHa Ha
AHO CTeKJAfiHHOro 6ayioHa B, 3areM BO3JyX pa3pexaJsicsi HacocoM
M PTYTHasi KanJjsi HarpeBaJjacb B BOASiHOH GaHe K, Ha 5 °C Bnime
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Puc. 120 Puc. 121

KOMHATHOH TeMIIepaTypbi; HCIapsisich, PTYTb NEPErOHSAETCHA B HACOC
H yBJeKaeT ¢ CO60H OCTaTKH BO3AyXa U3 GasioHa. Ecau oraennts
6aJlJIoH OT Hacoca H ocyluuTens P npu nomoilty 6apoMeTpHYECKOro 3a-
opa V, To B Ga/sIOHe OCTAHYTCH TOJbKO PTYTHble Mapbi: MX AaBle-
HHE YMEHbIIHTCA A0 BeCbMa MaJiod BeJHUMHBbl, €CIH HaMoJHHTh
cocyabt Ky u K xohoasilieli CMecbio JbAa H COJIH.

JHepeusi majalouMX Ha KPbUIbIWKO JyuyeHd H3Mepsiaach KaJopH-
meTpHueckH. PoHapb ¢ 3epkanamu [puc. 116] orogsurancs ua ca-
Jlaskax oT 6ajjoHa HacTOJbKO, YTO KPBUIBHUKO 1pH6opa MOIIO
ObiTb 3aMeCILEHO paBnoil emy no BesHuMHe (d =5 MM) auadpar-
Mot D [puc. 120 u 121]; Bce nyum, npoxoasiue yepes guagparmy,
MOrJolanuch KajsopuMerpoM. CrekssiHHAs nyacTHnka G KOMIIGHCH-
poBajia ocaabJsicHHe cBeTa NPH OTPAXKEHHH OT CTEKJIAHHOH CTEHKH
Ga/siiona; OHa cTaBHJachb MexJy auadparmoil H KaJoOpHUMeTpOM,
yTOGbl 3a]€P>KHBATh TENJIOBOe H3ayuenHe gHadparmbt. {...)

111. Onvite

Bbiireonucannble  npuUcnocob/ieHHsE NO3BOMSIOT 3KCHEPHMEHTaJbHO
pelNnTh ABa OCHOBHbIX BOMpOCa:

) HpOU3BOAAT JIH Jyud cBeTa KaKoe-JHGO NOHIEPOMOTOpHOE
AEHCTBHE, HE3aBHCHMOE OT H3BECTHBIX YXKe BTOPHUHBIX (KOHBEKLHOH-
HbIX H pagHOMETPHYECKHX) CHJ, H

2) COOTBETCTBYIOT JIH 3TH HOBbi€ CHJIB CBeTa MaKCBEN0-6apTo-
JIHEBbIM CHJIaM [aBJEeHHS JyyHCTOH 3Hepruu. {...)

[IpuGopbt € KpLuIbILIKAMH GLWIM BCerga TAK IMOMELeHbl BHYTPH
GannoHa, uTOGbl JyyH HCTOUHHKA, HPOXOAsiLiMe MHMO KPBLUIBILKA,
OTpa:KeHHbie H CHOBa coOpaHHble BOTHYTOH CTeHKOH G6GanjoHa, He
najajii Ha YacTH nojBeleHHOro 1pubopa.

[locsie TOoro Kak npuGop ¢ KpbiibiKaMH GbiBaj NMOMelLeH B GaJ-
JIOH, HaYHHAJIOChb OTKauyMBaHHe, NMPOAOJIKABIIEeCH HECKOJbKO aHeH,
NMpHUeM MOC/AeJHHE OTKAYHBAHHA NMPOH3BOJHIKCH NPH NOAOrPEeBaHHH
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CTEHOK Ga//loHa M NpPH OJHOBPEMEHHOM OCBELUEHHH OTAEJBHbIX Kpbi-
Jbiek cBetom ayru. Ilepen kaxkaoit cepueit HaGJIOAEHHH HHUKHSAS
yacTb 6aJJoHa, rae HaxOAMJIaChb KallJisi PTYTH, HarpeBaJachb B BOJS-
HOW GaHe Ha 5 °C Bbllle KOMHATHOH TeMmepaTypbi*, a 3aTem B Teue-
HH€ OT OAHOr0 A0 ABYX uydacoOB CHOBA MPOHM3BOAWIOCH OTKayHBaHHE,
ocje yero 6GapomeTpHueckHd 3anop V nomgHHMagics M CaenoBajo
OXJlaXJeHHe CTPOraHbiM JIbJOM H COJbIO.

Camoil CylIeCTBEHHOH HOMEXOH MpH MNPOH3BOACTBE H3MepeHHH
SIBJSIIOTCSI KOHBEKIHOHHDLIC TOKH; OIIH CKa3biBAalOTCH B HEMpepbiBHOM
Xo[4e HyJs, MpHUeM Kak ObICTPOTa, Tak M HalpabjieHHe 3TOro X0Aa
3aBHCHT OT CJAyYaiHbX YCJIOBHH (maxKe A/t OAHOTO H TOT'O XK€ Kpbi-
Jblllkd B pasHbie AHM HabJoneHuH). B TeyenHne omHOH cepuH Ha-
OJIIONEHHH yKa3aHHDIH «XOA» HYJs ObiBaeT OGbIKHOBEHHO HaCTOJbKO
He3HauuTeaeH, YTO, YBEJHYHBAA YHUCIO OTACIbHbIX HaG/IOAeHHH, ero
JIETKO OBbIO HCKAIOYHTb. DTa KOHBEKIHSl OCTATKOB PTYTHbIX MapoB
06yC/IOBJHBACTCA HarpeBaHHEM OCBeIaeMOro KpPBUIBILIKA, a TakKXkKe
ClyyalHLIM BHEIIHMM HePaBHOMCPHBIM HarpeBaHWeM CTEHOK 6aJljioHa
H B OCOOEHIIOCTH HEeH3OGEXKHOH pasndield TemmepaTyp ABYX OXJax-
JaeMbix PTYTHLX nosepxnocted. [Ipu HabmoaeHusix 6e3 ox/axaeHus
Kosean s, o0yC/OBJEHHLIE KOHBEKIIHEeH, CKa3biBAlOTCS ropasngo pes-
ye, 4eM [IpPH OXJIaMUEHHH JIbAOM C COJblo; nmpH 6oJsee BbICOKHX
DABJICHHAX BO3JyXa HAOJMIOAEHHS [eMaloTCs 6arogaps KOHBEKIMH
HaCcTO.IbKO 3aTPYIHHUTENbHBIMH, YTO H3MEPEHHS NMPENCTABJSIOTCA e1Ba
BO3MOXKHBIMH,

Hpyras upuunna, Bhi3biBaouias KojeGaHHe OTCYETOB, — 3TO He-
HIOCTOSIHCTBO BOJIbTOBOH AYrH, KOTOpPO€ CKa3biBaeTcsi H NMPH CaMbix
Ayudx yrasix. CKauyki B SIPKOCTH AYTH CKa3biBalOTCH B H3MEHEHHUSIX
(yBe/IMUCHHH WIH YMEHbIUEHHMH) OTAEJIbHBIX aMIUIHTYd KoJeGaHHH
npubopa; HX BO3MOXKHO HCKJIOUHTb TOJbKO YyBeJIHUEHHEM YHCIA
OTJl€/IbHBIX HAOJIOAEHHH.

I1pn nomowu aByXx Tpy6 HaGaionaresnb MOr MHONMEePEeMEHHO OTCYH-
TLIBATb OTKJAOHEHHST npubopa ¢ KPbUIbILIKAMH H TrajJbBaHOMETPA,
HOMOIUHHUK, Ha6JilogaBlivil 3a 1paBHIbHbiM TOpE€HHeM [Ayrd, 1O
KOMaHje liepeMellas aBoiiHoe 3epkano S,S; [puc. 116]. 3ambikas
OCBEUIeHUS ¢ NMepPHOJUYECKHMH lepepbiBAMH, MOXKHO AOBECTH aMilJH-
TYAY KoseGaHHH npubopa A0 HVKHOH BEJIHUHHBI.

Tabaua gaer vauano OJHOrO U3 HIPOTOKOJIOB HAaOAIOIEHHHA.

B sroii Tabunue 0603HaUaIOT:

Ly n Ly-- ToukH noBopoTa Ha CKaJje, KOrja CBeT najgajd Ha Kphl-
AbiKO npHbéopa oT JHMH3L L, wian or gauH3b Ly, Cpeguuiét psia,
«BbIUHCJ/IEHHsI», [JaeT BbIYHCJICHHOe (M3 TpeX MPHJeramollnux TOYeK
MOBOPOTa) HoJoxKenne paBHoBecHs. « OTKJIOH.» 0603HAaUYaeT OTKJOHe-
IMe CHICTCMB! LIPH H3MEHeHHMM HalpaBJ/eHHsl ocBelueHHs. G, U (2 aa-
IOT MOJIOXKEHHsI raljbBaHOMETPa B [IEpPBOM H BO BTOPOM cJyyae
(B mociaegHeM — HyAeBYIO TOUKy ero). «['anbBaHOM.» — OTK/IOHEHHS

* [Ipn yka3aHHo#t Majoii pa3Hulie TeMnepaTyp PTYTb He ocaxaaercda Ha Govlee
XoJI0AHKWE CTeHKH npubopa; 3TO fABJEHHe, HMeolUlee MECTO MPH HeCMauHBaeMHX Mo-
BepXHOCTHX, Obllo ykazano M. Cantorrom, Wied. Ann., 56, 493 (1985).

557



I11. npu6op. IlnaTuHupoOBaHHOe KPLUIHIIKO 2.
Paccroanue yeurpa kpyxka or ocu spaujerus 9,2 mm
OxaaxncOenue A600m C COAbIO
Paccroanue 9o ckaabe A = 1195 nenenHil ckanau

Ly Lo Ly Lz‘|
Briu. Buiu. By, Bhiy.
306 1156 307 174
176 240 206 295 184 245 210 244
239 302 118 207 244 303 177 211
177 239 208 296 184 243 212 245
240 302 124 209 243 300 180 213
178 294 189
240 208 244 C o212
Orxaou. 32 aen. ckad. 36 nea. .CKaJl. 32 pen. cKaa. o
G, G, G, Gs
308 314
305 201 312 201
312 314
314 316
310 314

T'anbBanoM. 109 pmea. ckad., 113 aea. ckad., 113'Ae.n. CKan.

OTKJIOH. NMpHBEJ,:
(G = 100) 29,3 men. ckan. 31,8 men. ckan., 28,2 nen. ckan.

raibBaHomerpa. «OtknoH. npusen. (G = 100)» pator BLiLEe06O3Ha-
YeHHble OTKJIOHEHHS1 npubopa, npuBeAeHHbI€ K MOCTOAHHOMY OTKJIO-
HeHHIOo rasbBaHoMerpa B 100 penenuit ckasbl,

YxazaHubiM B TaGaHue cnoco60M NMPOH3BOAWJIOCH NO CeMb Psifio-
Bbix OTcyeToB st L, U Lo u u3 «Orknonenu#l npuBenenubvix (G =
= 100) » BHIBOgHUNOCHL cpeaHee C 0603HAUeHHEM CPeAHHMX = OTCTYII-
JAeHHH OTaeAbHbiX HabaoaeHud. (a1 KpbuibIKa 3TO ABOMHOE
OTKJ/IOHeHHe a = (29,4 &= 1,6) aen. wkaan.) {...)

Iast Toro utoGnt OnpeneuTb aGCONIOTHYIO BeIHUHHY [AaBJICHHS
CBeTa Ha KPBbUIBIIIKO, HEOGX0AHMO ObL10 H3MEpUTb B aGCOJIOTHOM
Mepe BeJHUYHHY Hanpasjsiiouled CHAbl KPYTHAbHOH HHUTH. BMecro
nMpu6opa C KPbWIbIMIKAMH K KPIOUKY KPYTW/IbHOH HHUTH MOABeLIMBa-
JOCb TeA0 (MEenHbli UHJIHHAD) C H3BECTHHIM MOMEHTOM HHEpLHH,
M M3 Tpex cepuil HaGMIOAeHMH, H3 KOTOPBIX Kaxas COCTOsjia M3
‘JeCATH MPOCTBIX KauyaHWH, BBHIBOAWJIOCH CpeiHee BPEMS OFHOIO
KauaHus.

Ha ocHoBaHWM yKka3aHHO# BeAMUMHBI HanpaBJsIOLIEH CHJBI Mbl
nosyyaeM st KPbUIbILIKA NPH OOHOCTOPOHHEM OCBELLEHHH BETHUHHY
AaBJCHUA CBeTa B AUHAX:

p = 0,0000308 + 0,0000017.
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Ilasi Toro uto6bl mpoBepuTh pacuerst Makcseana u Baproaw,
HEOOXOHMO 8bl4lCAUTY Ty BETHUMHY CBETOBOrO NaBJEHHS, KOTOPYIO
cJlelyeT OXHAaThb MNpPH OMbITaX COIJIACHO YMOMSIHYTOH TeOopHH, H
CPaBHHTb BbIYHCJIEHHYIO BesJHuHHY ¢ HabJioaaeMmod. Jlas 3toro ne-
OGXOIMMO CrejaTh KaJOpHMETpHUeCKOe H3MEepeHHe napaiouieii cBe-
TOBOH 3HEPTHH, a TaKxe (OTOMETpHUeCKOe H3MepeHHe KO3IpdHIHeH-
TOB OTpaXXeHus Kpbuibiiek. {...)

Orcilopa noayuyaem KOJHYeCTBO Najaouledl B TeUEHHE CEKYHAbl
SHEPrUHu:

E = 1,55.3,61-4,18-107
- 300

spr = 7,74-10° spr.

Ilpy HawmMx onwTax JNyuyd najand He NapajjesbHbiM, a CXOAf-
"HIMMCA NMYYKOM; HX HaKJOH OblJ, OJHAKO, TaK HE3HAUYUTeNeH, uTO
o6ycnoBlenHas MM nonpaska (okoio | %) Morsa GuTh onyuieHa
BBHAY JpPYrdX, ropa3no OGOJbLIMX HETOYHOCTeH HabgatoaeHui. Mul
MOX€EM, CJ€A0BaTe/JbHO, MPOH3BOJUTb BbIUUCJIEHHUST MO (PopMynam,
naHHbiM MakcBensom u Bapronn pgnsi nyuka mapannenbubix Jyde.

Jlnsi a6CcoMIOTHO uepHOrQo Tesa Mbl MOJyuaeM Ha OCHOBaHHH
KaJJOPHMETPHUYECKHX U3MepeHHH (...) B&ITHUYHHY AABJECHUSA p:

p (mmm) = =8B} — 0,0000258 au.

Has toro yroGbi noJyuyeHHbie pe3yJbTaThi Bbipa3uTb B yHOGHO
CpaBHHBAa€MbIX BeJHUMHAX, Mbl BO3bME€M €JHHHLUEH CpaBHEHUs BEH-
YHHy MakcBesJlo-6apTosineBa JaBjieHUsi HA ab6COAIOTHO 4epHOe TeAo,
BbIYHCJIEHHYIO M3 KaJOPHMETPHUECKHX HAGMIOfeHHH, H Ha30BeM 3Ty
NPOH3BOJbHYIO eJUHHUY eavHHLed MDB.

B 3THX eguHHuax pe3yabTaThl TabJHLbl BHpa3siTCA TakuM o6pa-
30M:

0,00003 ,
p= 0?303)3520000” = (1,19 + 0,07) MB. (...

V. PeayabtaThi

PesyabraThl onbiToB npuBeneHbl B eauHunax MDB; mon kax o Ha-
6/1100€HHOH BEAHYHHOH MpPHBEJEHO B Te€X XK€ eAHHHUaX H CpejHee
Kose6aHue B yCTaHOBKax NpPUGOPOB, mpUueM BcCe KOJeGaHHHA, MEHb-
wue 0,15 MDB, o6o3nauenni 0,1 MDB; Huxe 0,25 MDB o603HaueHbt
0,2 Mb u T. n.

st TOro uro6n COCTaBHTb ceGe npegcTaBAeHHe O TOUHOCTH NpPH-
BE€JEHHBIX H3MEpeHUH, MOTYyT CJIYXHTb Ccleayloulde cooGparKeHHs:
KoseGaHHst NpH yCTaHOBKax npHbopa BO BpeMs H3MepeHH#l npHBee-
Hbl B Ta6JaHie.

Onpegenenne aGCoONIOTHOH BENHUMHB JaBsilliell CHJIB! cBeTa (Kyaa
BXOASIT H3MEpPEeHHSI Hanpas/fiouled CHb KpyTsuled HUTH, paccTosi-
HUSE OT 3epKasa [0 CKaJbi H pacCTOSIHHS WEeHTpPa KphuIbllIKa [0
OCH BpalleHHUsI) BO3MOXHO GblJIO CH€JATb C TOYHOCTBIO OKOJO =+ 8;
BbiuHC/ieHHe a6CoMIOTHOH BeqHunHbl MDB eanHuubl U3 KaaopumerpH-
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Bpemsa npoctoro kauauus Meanuil uuannap

Onuo 3epkaJo %'-: (5,1 +0,05) ¢ Oauna 4,0 cm
3epKasio -+ MEeAHbIA LHAHHAD Macca 0,314 r
@401 c

Hanpasnsiowas cina D=0,00494 AuH.cM

YECKHMX H3MepeHHH (Kyaa BXOAAT 06Lias BOASHAs €MKOCTb, [1OBbILIe-
HHE TeMneparypbl KaJopuMeTpa H GJH3KO€ K €JHHHLE OTHOIIeHHE
njaoulaa avadparmbl K NAOCIIAAH KPyra KpbUlbilIKa) BO3MOXHO
6LIJIO ¢Ae1aTh C BEPOATHONH TOUHOCTbIO =47 %; HETOYHOCTH B onpeje-
JI€EHHH HCTHHHOH BEJIHYMHLI KO3(P(PHLHEHTOB OTPAXKEHHNA, BEPOSITHO,
He npeBocxogAT =+ 10 %.

YKa3aHHbIM HETOUHOCTAM OTJE/NbHbLIX H3MEepPEeHHH CyneproHHpy-
IOTCSE CJlydaiHble HCTOUHOCTH YCTAHOBKH CepeiHHbl JeHCTBHUTE/IbHOIO
H306paXKeHust AHapparMbl Ha KPBUILILIKO H BO3MOXHOCTb, UTO L3JYy-
yeHHe HarpeBaeMoro CBETOM KpbUIbIUIKA OTPax<ajoCh OT BOTHYTOH
NMOBEPXHOCTH 6asjioHa M najgalo Ha ApPYrHe 4YacTH MNOABElUEHHOro
npubopa, MpHUeM MECTO 3TOre IOGOUHOTO HarpeBaHHs M3MEeHAI0Ch
B TeueHHe 0gHOro kosebGanus npubopa. Obuas cayuadnas ownbka,
BO3MOXKHasi 11pH OMHCAHHBLIX H3MEPEHHSIX C Oenbim C8eTOM, BEPOSITHO,
ve npesblmaer 4 20 %.

[Ipn onbitax ¢ KpacHbiM H CHHHM CBETOM, NMPH KOTOPHIX KOJHYE-
CTBO Nnajalouieil SHepruy B NATL pa3 MEeHbIUeE, CjayuaiHbie KoJebaHu,
O06YC/IOBJIE€HHbIE KOHBEKIHEH, Te XKe H MOTOMY TOYHOCTb {10JIVUEHHbIX
pe3yJsibTaTOB COOTBETCTBEHHO MEHbILe; TO XK€ CaMOe Haj0 3aMeTHTh
M OTHOCHTEJNbLHO OUE€Hb MaJLiX OTKJIOHEHHH (egBa MOCTHralowWHX
yeTbipex MEeJeHHH CKaJibl) MpH CAIOASHOM KpbUIBILIKE., DTH OMNbITH,
KOTOpbi¢ OblJIM MPeANpHHATH B BHie NPOBEPOUHbIX, BCE XKe MO3BOJfA-
IOT YTBEPXKAaTh, UTO B 3THX CAYyYasiX He MOSABJSETCH HOBBIX MOHAEPO-
MOTOPHbIX CHJ, KOTOpbie 110 BeJlHUHHe OLWIH Gbl CPABHHMbI ¢ MaKC-
BeJIJI0-6APTOJHEBBIMU CHJIAMH.

Kpome Toro, i MHOroKpaTHO MPOH3BOJHJ CpaBHHUTE/NbHbIE H3Mepe-
HHSl HaJd TOHKHMH H TOJCTBIMH MeTa/JIHUeCKHMH (3€pKaJbHbIMHU)
NJIaTHHOBHIMH H aJIOMHHHUEBBIMH KPbUJIbIIIKAMH, MK€, O0HAKO, He yaa-
JI0Ch OGHAPYXHUTb AOCTATOYHO SICHO BbIpaXKEHHOH paiHOMeTpPHYECKOH
pa3HHUbl; BOT iloueMy B npeaeaax norpeiuHocted Hab0ueHHHA
MOXHO CUHMTaTh pPaJHOMETPHYECKHE CHJIbI TOHKHX METaVIHYyeCKUX
' KPbUIbIIIEK PaBHbLIMH HYJIIO.

[TonyueHHbie pe3ysabraThl MOXHO (opMyanpoBath TakHM o6pa-
30M:

1) IManawmuit nyyuok csera NpPOM3BOAHUT AAaBJEHHE KaK Ha MO-
rjoiualoliye, Tak H Ha OTpaxalouiHe [1OBePXHOCTH; 3TH MNOHIEpO-
MOTOpPHbIE CHJIbI HE CBSI3aHbI C YK€ H3BEeCTHbIMH BTOPHUHbLIMH KOH-
BE€KIIMOHHbIMH H PaJHOMETPHUCCKHMH CHJIAMH, Bbi3bIBAEMbIMH Harpe-
BAHUEM,

2) Cuapt paBneuHst cBera MNPSIMO NPONOPLHOHANbHbBI 3HEPrHH
Najaoulero Jyua ¥ He 3aBHCAT OT LBeTa. '
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3) HaGsoneHHbie cHAbl faBieHHs CBeTa B npenesax MOrpeiHo-
cTed HaGJIONeHHH KOMHUECTBEHHO paBHbBl MAaKCBeN/10-6apToJHeBbiM
CH/J1aM JaBJIEHHSI JIYYHCTOH 3HEprHH.

Takum 06pa3om, CyiuecTBOBaHHE MAaKCBEJJIO-GapTOJNHEBBHIX CHJ
AaBJIEHUA ONBITHBIM NMyTEM YCTAaHOBJIEHO AJIAl JyueH cBeTa,

Kommenrapnui Crarba I H. Jlebegesa «OnbiTHO® MCCnepoBaHMe cre-
T0BOrO AasneHus» nybnmuxyercs no v3gawmo: Jlebe-
Aes . H. Cobpanne counnenmin. M., 1963.

Nureparypa [1] Ne6enes . H. Cobpanue counnenuir. M., 1963,
[2] Kanuoe H. A. Netp Hukonaeswu Nebepes. 1866—1912. M,,
1950.

[3] ®wabpukanr B. Paboru N. H. NebepeBa no cBeTosBOMYy Ads-
neum;//YCnexu Ppusuueckux nayk. 1950. T. 42. Bwmin. 2.
C. 282,
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IIx. B. 'n66¢

1839—1903

O npHHUMNAX CTATHCTHYECKOH
MeXaHHKH

PasputHe ¢yHnnaMentanbubix ¢H3HYECKHX TEOPHR TPOHCXOAMT TNOCTENEHHO.
O6bluHO cHauala yCTaHaBJHBAIOTCA OCHOBHHIE 3aKOHOMEPHOCTH, OTHOCSALUIHECS
K JlaHHO# 06/1aCTH, H JIHLIbL 3aTeM BBHIABASIOTCA O6ILHE NMPHHUHMBL, HAa KOTOPbIX
crpoutcst Teopusi. B XIX B. npHMepoM TaKOro cTaHOBJEHHA BaXKHEHIIHX pa3je-
JIOB COBPEMEHHOH (DH3HKH MOryT C/AYXHTb TEPMOAHHAMHKA H CTAaTHCTHuecKas
¢u3vka. B paGorax ¥.Tomcona (Kenbeuna), P. Knayauyca, Jx. K. Makc-
reana, JI. BoabumaHa M ApyrHX yuyeHblX ObIH CHODPMYJNHPOBAHH MOHATHS
TEPMOAHHAMHKH, €e 3aKOHbI, HaHW/eHbl PEUIEHHA CYIIEeCTBEHHHX INpobieM
cTaTHCTHUeCKOH mMexaHHkH. OnHako cienano 6bii0 B 3THX 00/1aCTAX, KOHEYHO.
Aaneko He Bce. MHOrHe acmekThl TEPMOAHHAMHKH H CTaTHCTHUECKOH (H3MKH
Tpe6oBann 060611eHHs, KOTOPOe TO3BOJAKIO Gbl HCMONb30BATL HX METOAM /A
pelIeHHs 3ajay APYrHX pas3fenoB ¢H3HKH. Boabwyio pa6oty mo yTouHeHHIO
M Da3BHTHIO OCHOB TEPMOAHHAMHKH H (PH3HUECKOH CTATHCTHKH BHINOJHHA
amepHKaHckuit ¢dusuk Ix. B. T'n66¢.

xo3aiss Bunnapa M'u66¢ poauncs 11 ¢es-
pans 1839 r. B Hoio-Xeiteene (CILIA) B ceMbe H3BeCTHOTO QHI0JOTrA,
npogeccopa 6GorocnoBckoM wkoab. I'u66¢ mnonyuun obpasoBaHue
B POJHOM ropojie, 3aKOHUHB CHauyana Ko/lJlelX, a 3ateM HMenbckut
YHHBEPCHTET, CMelHaNU3upysicb B 006JacTH MaTeMaTHKU H TeXHHKH.
B 1863 r. T'u66c 3awuTUN JOKTOPCKYIO HHCCepTalMio Ha Cyry6o
TexHHYecKylo TeMy «O ¢opme 3y6beB UHIMHAPHYECKOH 3y6GuaToHt
nepenaudy. [Tocne 3amuTel OH CTaN npenojaBaTesieM YHHBEPCHTETA,
NpHYEM repBbie ABa roja OH NpenojaBal JaTbiHb M JHUIb 3aTEM —
¢u3uky. B 3Tor nepuom oH 3aHMMaerci B OCHOBHOM Te€XHHYECKHUMH
npobyaeMamu.
. B 1866 r. I'u66c BMecTe cO CBOMMU CeCTpPaMH OTIPABMJICH B’
EBpony aisi nponoskeHus o6pasoBanusi. OH npoBen 1o rogy B yHH-
Bepcurerax [lapuxa, bepauna u lefinenv6Gepra. FiMenHo B 3T0 BpeMs
['u66¢c o3HAaKOMHJCA C TPyAaMH KJIacCUKOB (U3HYECKOA HayKd H
MaTeMaTHKH.
[locne Bo3BpaieHus Ha poauHy ['n66¢ craHOBUTCH Mpodecco-
pom maTtemaTHueckoit Husuku Menbckoro yHupepcurera 6e3 xanopa-
HHA. Takoe nonoxeHue, BeposiTHO, ycrpauBano I'n66ca, MOCKOJILKY
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CPEICTB, OCTABLIHXCA TNOCHA€ CMEPTH OTLA, XBaTajlo I XKU3HU B
MPOBHHLHAJIbHOM TOPOIKE H OH He OblT CHJIbHO 3arpy:KeH mpero-
naBanueM. [loznHee ['M66¢ He pas OTKasbIBaJCA OT BHIFOAHBIX C
MaTepHaJbHOH TOUKH 3DEHHS NMpPENJNOXKEHUH APYrux yueGHbLIX 3aBe-
OEHHH; N0 KOHLA XXHU3HHU OH mouTH 6e3Bbie3fHO npoxun B Hbio-X3i-
BEHe, 3aHUMAasCb HAYYHbIMH HCCIELOBAHUAMH H MPENOfaBaHHEM.

[u66¢c Gbin1 u3bpaH useHoM AMepHKAHCKOH AKafeMHH HCKYCCTB
u HayKk B BocroHe, uneHoM JloHaonckoro KoposeBckoro o6iuectBa,
HarpaxiaeH Meaanbio Komau u npemueid Pymdopma. Ymep T'u66¢
28 amnpens 1903 r.

[Tocne BosBpawenusi 3 Eponbl B 1869 r. T'H66c mponosKui
3aHATHA TeXHHUEeCKMMH mpobieMamu. B uacTHOCTH, OH ycoBeplueH-
CTBOBAJ PeryJ/jaTop Yarra ¢ KOHHYECKHM MAasiTHHKOM H Jaxe mnoJay-
YHJI HeCKOJbKO rnareHToB. OnHaKO mnocTerneHHO OT 1po6jeM paBHO-
BECHS M yCTOHUMBOCTH MEXaHHUYECKHX CHCTEM OH MePEeXOAHUT K 3aja-
yaM Te€PMOAHHAMHKH.

[lepBylo pa6ory B HOBoO#l s Hero ob6jactH ['H66c mpencTaBui
KonHekTukyTckoit AkaneMmuu Hayk B 1872 r. Ona HasbiBanacb «I'pa-
¢uueckve MeToAb B TePMOJAMHAMHKe ra3oB H XKHIKOCTed». Yxke
B 3TOH pabore ['H66C nmpomeMOHCTPHPOBA 3(PGEKTHBHOCTD NOHATHA
SHTPONHUH [/ ONMHCAHUA W aHaJAu3a TepMOAHHAMHUECKHX T[MpoLec-
coB. INpeanoxenusiii uM Meron ['H66c pa3Busi B ciaepylouied pabore
«MeTon  reoMeTPHYECKOrOo MNpeACTaBJ€HHSI TEPMOJHHAMHYECKHX
CBOMCTB BellecTBa NPH NOMOIIH noBepxHocTeil». He Haxesch, uTo ero
paboThl, ony6GJHKOBaHHHE B TPylaX MNPOBHHLUHANbHOH aKaJEMHH,
6ynyT 3aMmeyeHbl cneudanucram, ['M66C paccbilial OTTHCKH CBOHMX
craTeil BceM BelYILHM yuyeHHM B o6sactu TepMonuHaMHkH (Y. Tom-
cony, [Ix. K. MakcBenny, T. duapiocy, P. Knaysuycy, Ix. Ilxoyiaio
H MHOTHUM [PYrHM).

[MepBuiM o6paTusn BHUMaHHe Ha pa6orbl I'm66ca Maxcsean. On
He TOJIbKO MpornaraiavpoBa/j MeTOJ aMepPUKaHCKOro (pH3Mka CpenH
KOJI7er, HO M BKJIOUHJ €ro OnMcaHHe B UYeTBEPTOe H3llaHHe CBOeH
KHUTH «Teopus temnotwi» (1875), a Takxke cO6GCTBEHHOPYYHO H3ro-
TOBHJI HECKOJIbKO Mojesneil TepMOAMHAMHYECKHX MOBEPXHOCTEH /15
BOAHL.

B 1876—1877 rr. T'u66¢ ony6aukoBan BaxkHeiuyo pabory (OKo-
a0 300 crpanuu!), NMOCBALIEHHYI0 PaBHOBECHIO TeTEpPOreHHHIX Be-
wects. B Heil Ha OCHOBe TeopuUU TePMOAHHAMHUYECKHX MOTEHLHANIOB
YYE€HbIH paccMOTpen MeXaHHYeCKHe, XHMHYECKHe, 3JEKTPOXHMHYe-
CKHE, 3JIEKTPOMArHUTHbHIE NMpoLecchl, MPOJEMOHCTPUPOBAB NPOAYKTHB-
HOCTb METONOB TEPMOAHMHAMHKU A/ aHANU3a SIBMEHHH DPasqHuyHON
APHPOAHL.

Onnako 'm66¢ B HayyHbIX MCCIEJOBAHHAX HE OrpaHHYHBAJICA
npoGseMamMH TepMoAHHaMHKH. OH MHOro 3aHHMaJjcsi BOMpPOCaMHu Of-
THKH, B YaCTHOCTH Pa3BUTHEM 3J1€KTPOMArHHUTHOH TEOpUH CBeTa, KO-
TOPOH OH OTAaBas MpeANOuTeHHE nepel aJbTepHAaTHBHBIMH TEODHSIMH
ynpyroro 3¢upa u Buxpeit Tomcona. M3ayuasa tpynm Makcsenna,
'm66¢ npuuien K BbIBOAY, YTO MaTeMaTHUeCKHH (OPMaJaH3M, HCMOMb-
30BaHHBIA AHMJIHACKMM Yy4YeHbIM, He SBJASETCH Jy4YIHM CPeCTBOM
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AJsl mpeacTaBiieHus ero gusuveckux uaeid. B cBasu ¢ 3tum ['u66c
B 1881—1884 rr. ony6nukoBan paGoThl MO BEKTOPHOMY aHaMu3y,
KOTODbIH NMpUMEHU MJISl pelleHHsl 3anay HeGecHOH MeXaHHKHU.

KOHue »Hu3HU ['H66C cocpenorouuscst Ha npobieMax CTaTH-
CTHYECKOH MexaHMKH (cam TepMHH TnpUHapdexur ['u66cy).
B 1902 r. Buimwio B cBeT (yHAaMeHTaNbHOe couHHeHHe ['M66ca Ha
3ty TeMy «OCHOBHbIE TPHHUHINDLI CTATUCTHUECKOH MEXAHHUKH...».
B Hem Obl1 H3noXeH O6WMHA NOAXOA K aHAMM3y CTaTHCTHYECKHX
cucreM, Gnaroaaps yeMmy KjiaccHyecKas CTaTHCTHYeCKasd (PpU3HKa T1o-
JIyUHJIa CBO€ JIorHueckoe saBepiueHdHe. M XoTsl Hekoropbie BaxKHbie
1po6sembl ['n66¢cy paspeumuth He yaanoch (OH He CMOr pacipocrpa-
HHTb CBOH METON Ha TelJoBOe H3JyuyeHUe, NaTb HCUYEpIbIBAKOILEe
00bsACHEHUE TIPHUHH HEOOPATHMOCTH TEPMOAHHAMHYECKHX MPOLECCOB,
ipeooJieTb TPYAHOCTH, CBA3aHHbIE C 3aKOHOM paBHOpaclnpe/ie/eHUs
SHEPrHH 10 cTereHsiM cBo6oaAH), Meron ['m66ca nosiyuus LWHPOKoOe
pactpoCTpaHeHHe.

OcHoBHbIE NPHHIKHNBI
CTATHCTHYECKOH MEXAHHKH,
H3Jjlaraembie CO CneiHaJbHbIM
NPUMEHEHHEM K PALHMOHAJIBHOMY
000CHOBAHHI0O TEPMOAHHAMHKH

ITpeancnosue

OO6bLIUHOM TOUKOW 3pEHHS] B H3YYeHHH MEXaHHKH SIBJISETCS Ta, MpH
KOTOpPOH BHHMAaHHME HAMpaB/JeHO IJaBHbiM 06pa3oM Ha H3MEeHEHHf,
IpoHcXoasAuiHe C TeyeHHeM BpeMeHU B JNaHHOH cucteme. OCHOBHOM
npo6seMon SIBJISIETCA OnpefesieHHe COCTOSIHHSI CHCTeMbl MO OTHOLUe-
HHIO K CKOPOCTSIM H KOH(QHUIypauuu B 11060l TpeGyeMblii MOMEHT,
eCJIH ee COCTOAHHE B 3THX OTHOIWLEHUAX OLIIO 3aAaHO AJ18 HEKOTOPOTo
OlIpe/lesIEHHOI'0 MOMEHTa BPeMeHH H OCHOBHHE ypaBHEHHUs] BbIPaxKaioT
M3MEHEHHs!, HempepbiBHO npoHcxoasiude B cucreme. HMccnenoBanus
TAKOro pojia yacro yNnpoulawTcsa nyTeM PacCMOTPEHHS] HHLIX COCTOA-
HH# CHCTeMDI, IOMHUMO TeX, Yepe3 KOTopble OHa AeHCTBHTENbHO HJIH
10 TIPEAIIONOKEHHIO IIPOXOAHUT; HO Hallle BHUManHe o6bIYNO He BHIXO-
AUT 34 TpefeJibl COCTOSHUH, GECKOHEYHO MaJIO0 OTJIMYAKUUXCA OT
_TeX, KOTOpbIe PacCMaTPHBAIOTCA KaK JeHCTBHTE/bHbIE.

Jlns HeKOTOpPHIX ue/ed, ONHAKO, XeJaTelbHO MNPHHATb Gosee
ILHPOKYIO TOUKy 3peHusi. Mbl MOXeM iIpeactaBuTb cebe 6GoJiblioe
YHCJIO CHCTEM OAHHAKOBOH MPHPOIbl, HO PA3JIMUHLIX MO KOHGUTypa-
LUHAM H CKOPOCTSIM, KOTOPbLIMH OHH O0O6/1aflaloT B NAHHbBIH MOMEHT,
M pPa3/MHyHbIX He TONbKO GECKOHEUuHO MaJio, HO TakK, YTO OXBaThiBaeT-
¢ KaxjJaas MbiciuMasi KOMOHHauusl KOHOQHUrypauHd H CKOpPOCTeH.
[Tpu srom Mbl MoOxeMm mocTaBHUTbL cebe 3ajayeil He pacCMaTpHUBATb
POXOXKJAEHHE OIIPEeNeJeHHOH CHCTeMbl uyepe3 BClO MOCJeA0BaTeNb-
HOCTb €e KOH(HrypauH#, a yCTaHOBHUTb, KaK Oyaer paclipejeseHo
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BCE UHCJO CHCTEM MEXAY Pas3jHYHbIMH BO3MOXKHLIMH KOH(}HUrypa-
UHSAAMH H CKOpPOCTAIMH B JI060i Tpebyembii MOMEHT, €CJH Takoe
pacnpenesnense GblIo 3aAaHO AJSl KAaKOro-iu60 MOMEHTa BpEMEHH.
OCHOBHbLIM ypaBHeHHEM IDH TAKOM HCCJENOBAHHH SIBISIETCSA ypaBHe-
HHe, Jalollee CKOPOCTb H3MEHEHHSl 4YHC/Ia CHCTeM, 3aK/IIoueHHbIX
BHYTPH OIIpEAENE€HHbBIX MajbiX I'PaHHLl KOH(HUI'YpAUHH H CKOPOCTH.

Takue uccaenoBanuss MakcBenn HasBasa crarucruseckumu. OHH
NMPHHAANEKAT K OTPACTH MEXaHHUKH, 0013aHHOH CBOHM 1POHCXOXKJe-
HHEM CTPEMJIEHHI0O OGDBSCHHTb 3aKOHbl TEPMOAHHAMHUKH HCXOASl M3
MEXaHHYeCKHX MPHUHUHUIIOB H OCHOBAaHHOH rjaBHbiM o6Gpasom Kuay-
3uycoM, Makceensnom u boabumanom. [lepBble HccaenoBaHHusl B 3TOH
00J1acTH OblTH B AEHCTBHUTENBHOCTH HECKOJLKO ¥iKe, yeM OIIHCAHO
Bblllle, HGO OHH NMPUMEHSIHCh CKOpee K 4yacCTHUAM CHCTeMbl, YeM K He-
3aBHCHMbLIM CHCTemMaM. B janbHeiilneM cTaTHCTHYECKHe HCCJefOBa-
HHA GbLIM pacrpocrpaHeHbl Ha (pa3bl (HJIH COCTOSIHHA 110 KOH(HIYpa-
UMM H CKOPOCTH), CMEHsIOUIHE OAHA ApYryld B AaHHOH CHCTeMe
C TeueHHeM BpemeHH. JIBHOe paccMoTpeHHe GOMbILIOro YHC/IA CHCTEM,
MX pacnpenenenus no ¢azam ¥ NOCTOSHCTBA HJIH H3MEHEHHs 3TOro
pacnpejiesieHusi ¢ TeYeHHEeM BPeMeHH BIliepBbie BCTPeYaeTCs, BEPOSAT-
HO, B crarbe Bosbumana «Zusammenhang zwischen denm Satzen
uber das Verhalten mehratomiger Gasmolekule mit Jakobis Prin-
zip des letzten Multiplikators» (1871)".

Ho, HecMOTpS Ha TO YTO CTATHCTHYECKAS] MEXaHHKA MCTOPHUYECKH
06513aHa CBOMM BO3HHKHOBeHUEM HCcaenoBaHUAM B 06J1acTH TepMO-
AHHAMHKH, OHA, OUEBHJAHO, B BLICOKOH Mepe 3ac/yXHBaeT He3aBHCH-
MOI'0 PasBUTHS KaK BCJA€ACTBHUE 3JIETAHTHUOCTH H NPOCTOTH €e IpPUH-
LLMIIOB, TAK H MOTOMY, YTO OHa I[IPHBOJHT K HOBHIM pe3yJabTaram
H 11POJIMBaeT HOBLIH CBeT Ha CTaphie HCTHHbLI B 06/iacTsiX, COBEpLIEeH-
HO YyKAHX TepmojHHaMuke. KpoMe Toro, camocrosTenbHoe NocTpoe-
HHE ITOH OTPAaC/IH MeXaHUKH, N0-BUAUMOMY, lIPEACTABJSET HaHJyy-
Y0 OCHOBY ISl H3yYEHHS PaLHOHAJbUOH TEPMOAHHAMHKH H MoJe-
KYJsipHOH MEeXaHHKH.

3aKoHbl TepMONHHAMHUKH, ONpPeNeJEeHHblE 3MMHPHYECKH, BbIpa-
}KawT NPUGIH3UTENbHOE ¥ BEPOSITHOC NOBEJEeHHE CHCTEeM, COCTOSILIHX
H3 OOJIbIIOTO YyHCJa YyacTHll, HIH, TOYHee, OHH BbLIPAXkKaioT 3aKOHbI
MEeXaHUKH HOJOOGHLIX CHCTEM TakK, KaK OHHM MNMpPEACTaBJSsIIOTCA CYLIECT-
BaM, He 00671312101 UM JOCTATOYHOH TOHKOCTbIO BOCNPUATHSA IS TOrO,
y1o6Gbl OllEHHBATb BEJHYHHBI MIOPSIAKA T€X, KOTOpPble OTHOCATCA K OT-
JEeJIbHbIM YaCTHILAM, H HE MOTYLUHM MOBTOPSTH CBOH OIMbITH HACTONbKO
4acro, YTOOb! MOMYUYHTb KakHe Obl TO HH GbLJIO pe3y/abTaThl, KDOME HaH-
Gosiee BEPOATHbIX. 3aKOHbl CTATHCTHYECKOH MEXaHHKH NPHMEHHMb K
KOHCEepBAaTHBHbLIM CHCTMaM C JIIOObIM UHCJIOM CTelleHell CBOGOIL U SIB-
JAMI0TCA TOYHBIMH. DTO He 3HAYyUT, YTO 3TH 3aKOHBl TPyaHee yCTaHo-
BHTDL, HIEXKEJH NPUGIHKEHHbIC 3aKOHDI 4Jis1 CHCTeM C OYeHb GOJIbLIHM
YHCJIOM CTeleHed CBOGOAH WM s CleuHa/bHbIX KJAaCCOB TaKHX
cucrem. Ckopee Beplo o6paTHoe, TaK KaK Haue BHHMaHUe He OTBJIe-
Kaercs OT TOro, YTO CYLIeCTBEHHO OOYCJOB/IEHO OCOGEHHOCTSMH
paccMaTpHBaeMOM CHCTEMbI, H Mbl He BbIHYXKA€HH YIOBJ/IETBOPHUTLCS
[1pejnoyioXkKeHHeM, 4TO 3 ¢eKT BEJIHYHH U 0OCTOSITENbCTB, KOTOPLIMH
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Mbl npeHe6Gpersiy, B NONYYEeHHOM pe3yJbTaTe MOXHO Oymer Take He
MPUHUMATb BO BHUMaHHe. 3aKOHbH TEPMOJAHHAMHKH JIeTKO MOTYT ObiTh
MOJNyYeHbl M3 MPHHUMMOB CTATHCTHYECKOH MeXaHHUKH, HEMOJHbIM BhI-
pa)KeHueM KOTOPHIX OHHU SIBJSIIOTCSI, HO CAMH OHH SIBJSIIOTCA, 10XKa-
Jy#l, HECKOJIbKO CJ/IeNbiM MPOBOAHMKOM B HALUUX MOHMCKAX 3THX 3aKO-
HOB. B 3TOM, BeposATHO, rJaBHas MPUYHHA MeNJEHHOCTH pa3BHTHSA
pPauHOHANbHOH TepPMOAHHAMHMKH, KOHTPACTHpYyiolled C GLICTPHIM BhI-
BOJOM CJENCTBUH M3 ee 3IMNHUPHUECKHX 3aKOoHOB. K 3TOoMy Heobxo-
AUMO npHOGABUTb, YTO PAUHMOHANbHAA OCHOBA TePMOAHWHAMHUKH OTHO-
CUJacb K OTPAC/AH MEXaHUKH, OCHOBHLIE MOHATHA, NMPUHUMUMBL H Xa-
paKkTepHbie onepaiulyd KOTOpod ObUIH PaBHO HENMPHBHUYHH HCC/ENO0Ba-
TeNsAM, pa6oTaBliuM B 06/1aCTH MeXaHHUKH.

Mu MoxeM, clenoBaTeNbHO, GLITb JOCTATOUYHO YBEPCHHBIMH, UTO
HUUYTO TaK He CNoCcOoGCTBYyeT ACHOMY NMOHHMAHHUIO CBSI3€H TepMOJAUHA-
MHKHM C payUOHAJbHOH MeXaHUKOH H HMCTONIKOBAHUIO HAGJMIOAaEMBIX
AIBJICHHH C TOUKH 3PEHHS MOJIEKY/JSIPHOTO CTPOEHHUS TeJ, KaK usyuye-
HHE OCHOBHHIX NMOHATHH U NMPHHUMMOB TOTO OTAENA MEXAHUKH, KOTO-
pOMy TepMOAHMHAMHKA OCOGEHHO POJACTBEHHA.

bBonee Toro, mMbl u3b6eraeM cepbe3HeHIIMX 3aTPyAHEHUH, KOrna,
OTKa3blBasiCb OT MOMBLITKH OYEPTHTDb FHNOTE3Yy O CTPOEHUH MaTepHaJb-
HBIX TeJ, Mbl MOJb3yeMCHl CTaTHCTHUECKHUMH HCCAE€NOBAHUAIMH Kak
OTPAac/abi0 panHoHaNbHOH MeXaHUKH. B HacTosiuled cTafud pa3BUTUSA
HayKH elBa JIH BO3MOXHO NaTb NHHAMHYECKYIO TEOPHIO MOJIEKYJAp-
HOTO JeiiCTBHSl, OXBATLIBAOIYIO SIBJI€HHA TEPMOAHHAMHUKH, H3Jyye-
HHA H 3JIeKTpHYECKHe SIBJI€HHS, CONYTCTBYIOlIHE COeAMHEHHIO aTOMOB.
OnHako BCAKas Teopus, KOTopasi He NMpUHMMAaeT BO BHHMaHHe BCeX
3TUX SIBJEHHH, OUEBHIHO, ABJASIETCA HernosHOUeHHoi. Jlaxe ecau Mbl
OrpaHHYUM Halle BHHUMaHHE SIBHO T€PMOAMHAMHUYECKHMH SIBIEHHSIMH,
MBl He U36eXXUM 3aTPyAHEHHUH B TAKOM MPOCTOM BOMpoOcCe, Kak 4HCJI0
cTeneHeil ¢CBO6OAH NBYXaTOMHOro rasa. Xopoluo H3BECTHO, 4YTO, XOTH
TEOPHS NMPUNUCHIBAET KaXNOH MOJeKyJe ra3a wecTb CTerneHel CBO-
60Abl, HAlIH OMBITH C TEMJ0EMKOCTbIO MPHBOAAT K yueTy He 6osee
yeM nMATH cteneHed. KOHEUHO, TOT, KTO OCHOBbIBaeT CBOW paboTy Ha
THMOTe3ax, KacalouMXcsl CTPOEHHA MaTepHH, CTOUT HA HEHAaJNEXKHOM
pyHpaMeHTe.

3aTpynHEHHA 3TOr0 pojaa yaepxajH aBTOpa OT MOMHITOK OGbAC-
HeHMs1 TaWH NpPHPOAH M 3aCTaBUJIU ero YyHOBJETBOPHTbCH OGoJee
CKPOMHOH 3ajayedl BbIBOJA HEKOTOPHIX 6oJjiee OYEBHAHBIX MOJOXKe-
HHMH, OTHOCALIMXCA K CTAaTHCTHUecko#l oTpacnu MexaHukH. IIpu 3roMm
.3/1eCb yXe He MoxeT OhTb OIWHOKH C TOYKHM 3peHHUs COryacHusi
runore3 ¢ ¢akTaMu NMpPUPOAL, TAK KaK B 3TOM OTHOLUIEHHH HUYEro H
He mnpeanonaraerca. EaMHCTBeHHOH OWHOGKOH, B KOTOPYIO MOXKHO
BMacTb, ABJAAETCA HEAOCTATOUYHOE CoryiacHe ‘MeXAy NMpeAnochbuiKaMH H
BLIBOJlAMH, @ 3TOro0, NMPH HEKOTOPOH OCTOPOXKHOCTH, MOXHO HANEsATh-
Csl B OCHOBHOM H306eXaTb.

[TpexMeToM HacTosiiied KHHUTH SABASIOTCA B 3HauyUTeNbHOH Mepe
pe3yabTaThl, MOJyYeHHble YMNOMSAHYTHIMH Bblllle HCCIEA0BATENSAMH,
XOTAl TOYKaA 3PEHHS U pacrnonoKeHdHe MarepHana MOryr OHTb OT/IHY-
HbIMH. J¥M pe3ysbTaThl, npejpnaraeMble HaMH YUTATeNi0 OAMH 3a

566



IPYTHM B MOpsigke HX OTKPLITHS, B HX NMepPBOHAYaJbHOM H3JOMKEHHH
no HeOOXOAHMMOCTH He OblJIH pacnofioXKeHsl HauGoJsee JOrHYHBLIM
o6pasoM.

B nepBo# rnaBe Mbnl paccMaTpHBaeM YHOMSIHYTYIO yxkKe oG6IIyio
npo6jeMy H HaxOAHM COOTHOLUEHHEe, KOTOpOe MOXKeT ObiTb Ha3BaHO
OCHOBHbIM YpaBHEHHEM CTAaTHCTHUeCKOW MexaHHKH. YacTHHH ciyuail
3TOr0 ypaBHEHHMSl NaeT yCJOBHE CTATHCTHYECKOrO paBHOBeCHS, T. €.
yC/IOBHE, KOTOPOMY JOJI}KHO YAOBJETBOPATH pacrnpejie/ieHHe CHCTeM
no ¢asam paas Toro, yro6bl pacnpeneneHde OGbLLIO MOCTOSHHBIM.
B o6uiem ciyyae ocHOBHOe ypaBHeHHE AONYyCKaeT MHTErPHpOBaHHe,
B pe3y/bTaTe KOTOPOro Mbl MOJy4YyaeM NMPHHLHUI, KOTOPHIH B 3aBHCH-
MOCTH OT TOYKH 3pEHHSl, C KAKOH OH pacCMaTpUBAeTCHA, MOXKHO
BbipaxkaTb pasMHYHO — KaK MPHHUMUN COXpaHeHHS (pa30BOH mJIOT-
HOCTH, (pa3oBoro o6beMa HJIH BEPOATHOCTH (asbl.

Bo Bropoii rnaBe Mbl mpuMeHsieM 3TOT HMPUHLMN COXPAHEHHS Be-
POATHOCTH (pa3bl K TEOpHH OWHGOK BLIYUCAEHHHX (a3 CHCTEMH,
KOT1d Onpeje/eHHe MPOH3BONBHbIX MOCTOAHHbIX HHTErPaJbHLIX ypaB-
HeHUH® ABJNSIeTC COMHHTENbHBIM. B 3TOM NPHIOMKEHHH Mbl He BHIXO-
AMM H3 npenenoB O6GbIYHbIX NpHUOIHMKEHHH. lpyrumu c/I0BaMH, Mbl
coyeraeM MNPHHUHUM COXPAHEHHS BEPOSITHOCTH (hasbl, SABAAIOMIHHACA
TOYHbIM, C TeMH NPHOIHKEHHBIMH COOTHOLUEHUSIMH, KOTOphle O6LIYHO
MPUHUMAIOTCS B «TE€OPHH OLWHOOK>.

B Tperbe#l rnaBe Mbl MpHMeHsieM NMPHHLMN COXpPaHeHUA (PasoBOro
o6beMa K HMHTErpupoBaHHi0O JHbGepeHUHANbHbIX ypaBHEHHH JBH-
xeHus. TakuMm o6pa3oMm, Kak nokasan bonbuMaH, MH nogayuaem
«MOCJHEeHUH MHOXHTENb> $SIKOOH.

B uerBeproit U nocneayiomMx rmaBax Mbl BO3BpaiiaeMcs K pac-
CMOTPEHHIO CTaTHCTHYECKOrO PAaBHOBECHSI H COCPENOTOYHBaeM Halle
BHUMaHHe HAa KOHCEpBAaTHBHBIX CHCTeMax. Mbl paccmaTpHBaeM aH-
caMbsiu cucreM, B KOTODbIX Mokasarenb (unu norapudM) BeposAT-
HOCTH (pasul ABNsieTCA JHHEeHHOH (yHKuHel 3Heprud. JTo pacnpene-
JeHue 6Gnaromaps ero oco6eHHOMY 3HayeHHI0O B TEOPHH CTaTHCTHYe-
CKOrO pPaBHOBECHSl sl pelUM/ICA Ha3BaTh KAHOHMUHECKUM, A JeNHTeNb
3HepruH — modysem pacnpeneneHds. Mopynu aHcambiell HMeOT
CBOHMCTBA, aHA/JOTHYHble TeMneparype, TaK Kak paBeHCTBO MopyJeil
IBJSIETCA YCJOBHeM DPaBHOBECHS MO OTHOLUEHHIO K O6MeHy 3Hepruef,
Korga Takoi o6MeH SIBASIETCS BO3MOXKHbBIM.

Mbl HaxoauM audepeHuUanbHoe ypaBHEHHe, OTHOCAILeecHd K
CpefHHUM 3HauyeHUAM nmo aHcaMOiio U HAEHTHYHOe 1o ¢opMe C OCHOB-
HbIM au¢pdepeHUHaNbHEIM ypaBHEHHEM TepPMOAHHAMHKH, MpHYeM
CpeaHHH MOKasaTesnb BePOATHOCTH ()a3bl ¢ o6paTHHIM 3HAKOM COOT-
BETCTBYET JHTPOMHH, 8 MOAYJIb — TeMneparype.

Ina cpennero kBaaparta ¢GayKTyauHd 3Heprdd Mbl HAXOAHM Bbl-
paXkeHHe, HCYe3aloue Majoe 1Mo CpaBHEHHI0O C KBajpaToM CpeaHel
3HEPrUH, KOr'Zla YUCJ/I0 cTeneHell CBOOOALI HeonpeaeneHHO Bo3pacraer.
AHcaM6sb cHCTEM, B KOTOPOM UYMCJO CTerneHeid cBOGOAbI TOrO XKe MO-
pAillka, YTO U YHCJO MOJIEKYJ B TeJNaX, C KOTOPHIMH Mbl 3KClIepHMEH-
THPyeM, NPH KAHOHUYECKOM pacrpefieleHHH MOKaXKeTcs YesoBeyecKo-
Mbl HaGJIIO IEHHUIO aHCaMO6J/1eM CHCTEM ¢ OIMHAKOBOMH 3Hepruen.
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[Ipu pnanvHefimeM pa3BUTHH TeMbl Mbi BCTpPEYaeMcsi U C APYTHMH
BeJHYMHAMH, KOTOPble NPH OYeHb GOJIbLIOM YHC/E cTerneHedl cBOOOALI
B OCHOBHOM COBNAajaloT C MOayJeM H CO CpeiHHM nokasartejseM Bepo-
ATHOCTH KaHOHHYECKOro aHcaMOJifi, B3SITHIM C OOGpAaTHHIM 3HAKOM, H
KOTODbi€e, C1eA0BATENbHO, TAKKEe MOXKHO CUHTAThb COOTBETCTBYIOILHMH
TeMneparype U sHTponud. O4QHaKo ecad 4Hcelo creneHed cBoboabl He
OYeHb BEJIHKO, TO COOTBETCTBHE SBJSETCA HENOJHbIM M BBelEHHE
3THX BEIHYHUH He HMeeT HHKAKUX OCHOBAHHH, KpOME TOro, UTO OHH
MOr'yT CUHTaTbCsl 6oJiee MPOCTHIMHU 10 OMpPEAENIEHHIO, HeXen BeJH-
YHHbI, ynoMsaHyThie Boime. B rnase XIV 3to uccnenoBaHue Tepmonu-
HaMHYeCKUX aHa/JOrdd pa3BUBAeTCA HECKOJbKO MNoApobHee.

Haxoneu, B raase XV mnpeabiayiude pe3ysnbTaThi NMOJNBEPraiorcs
HEKOTOPOMY BHMJOU3MEHEHHIO, He0oOXOAHMOMY, KOr'la Mbl paccMarpu-
BaeM CHCTeMH, COCTOsiljHe€ H3 COBepIUEeHHO MONOGHLIX YaCTHULl HJH
Jla)<Ke U3 4acTHLl HEeCKOJbKHX POJAOB, eCJiH TOJNbKO BCe YaCTHLbI KaX-
jgoro pona nopobubi Apyr Apyry, W KOraa ONHHMM H3 TMOJJIeXKalUluX
pPacCMOTPEHHIO H3IMEHEHUH fABJSETCA H3MeHeHHe UMCeJ yacTHi pas-
JHUYHbIX DPOJOB, COJEPKAIUHXCA B CHCTEMC., ITO MNpEAnoJoKeHHe
€CTeCTBEHHO Obl10 6Bl BBECTH paHbllie, ecad Obi HaleH neabio saBJis-
JIOCh IPOCTO BbipaXkeHHe 3akoHOB npupoanl. Ham nokasanocy, onna-
KO, »KeJaTe/lbHbIM YETKO OTHEAHTb YHCTO TCPMOJHHAMHYECKHE 3a-
KOHH OT TeX HMX CneudajibHbiX MOAM(UKALHUH, KOTOpbie OTHOCATCSH
CKopee K TEOpUU CBOHCTB BellecTBa. {...)

Iaasa IV

O Tax HA3bLIBAEMOM KAHOHHUECKOM pPacipeneeHHH
$a3, npu KOTOPOM NOKAa3aTeab BePOSITHOCTH
SIBASIETCA JHHEHHON PYHKIHe#l IHEPTrHH

[TocBATHM Tenepb Hame BHHMaHHE CTATHCTHYECKOMY pPaBHOBECHIO
B aHCaMG6Jie KOHCepBaTHBHbLIX CHCTEM, B OCOOEHHOCTH Ke TeM Cjiyua-
fIM U TeM CBOHCTBaM, KOTOpble 06€u1aloT MPOJIHTb CBeT HAa SIBJEHUSA
TEPMOJHHAMHKH,

Y:‘Jxoane CTATHCTHYECKOTO PaBHOBeCHS MOXKeT OBITb BbIpaXKEHO B
Bl €

dp - .
2 (5Pt @) =0, (88)

rae P — K03 (pHuHEHT BEPOSATHOCTH, UM 4aCTHOE OT Ae/eHHs (Pa3o-
BOH TMJOTHOCTH Ha mMojioe 4Yuca0 cucTeM. UToGbl YAOBJIETBOPHTH
3TOMY YCJIOBHIO, HEOOGXOHXNMO # A0CTaTOYHO, 4TOOH P fABAAJOCH
byHKuued p K g (MMHYJILCOB W KOOPAHHAT), HEe H3MeHsiOweics
BO BpPEMEHH IJIf1 JABHXKYILEHCA cucTeMbl. Bo Bcex paccMarpHBaembixX

* Cm. ypaBHenns (20), (41) H (42), a takxe a63au, caepyiowuii 3a ypasue-
tuem (20). [lonoxenns nMpou3BOALHHX BHEUWIHHX Tes, KOTOPHE MOTYT B/IHSATb Ha CHC-
TeMy, NPeANONAraloTCcA 3AeChb OAHHAKOBHIMH IJAA BCEX CHCTEM W MOCTOAHHLIMH BO
BpPEMEHH.

568



HaMH 3JeCb CJYy4asiXx TakoH QYHKLUHeH SIBJSeTC SHeprHsa WM Jio6as
¢yukuusa sHeprun. TakuMm o6pa3om,

P=[(e)

yaosJieTBopsieT ypaBHeHHI0 (88), Kak 3TO SICHO H3. TOrO, 4YTO OHO
ofpaliaercsi B TOXK/JECTBO, ec/ld HanucaTbh B ¢popme

Z ()p oe — ap de .‘__0
dq, dp, ap dq |

HMeloTcsi, oaHako, etie U HHHE YCJIOBHS, KOTOPbLIM MOAYHHEHO P
KOTOpble SIBJISIIOTCS HE CTOJNbKO YCJIOBHAMH CTAaTHCTHYECKOTO DaBHO-
BeCHsl, CKOJIbKO YCJOBHSIMH, HESIBHO 3aKJ/IOUEHHbIMH B OMNpeleNeHHH
Ko3¢pH1HeHTa BEPOSATHOCTH, HE3aBUHCHMO OT TOTO, HMEETCH HJIM HET
paBHOBecHe. ITO — YCJOBHe, YTO P AOJKHO ObiTb OJHO3HAYHO H HE
MOXKET ObITb MHHMBIM H OTpHUATENIbHLIM HH IJf1 KaKoH ¢a3bl, KakK H
ycioBHe, BhlpaxkaeMoe ypaBHeHHeM (46), T. e.

BcCe
{ . \pdp, ... dg = 1. (89)

¢$asm

ITH ycaoBHSI HCKJioyaloT P=g.const, paBHo kKak W P=const, u3
cjyyaeB, MOMJIEKAMHX PACCMOTPEHHIO.
PacnpenesieHue, npeacranisieMoe BhpaxKeHHEM

n=logP= -L;-’—" (90)
HIH
P =¥~/ (1)

rae 6 ¥ Y — noCTosiHHbE M O NMOMOXKHTENbHO, MO-BUAHMOMY, SIBJS-
ercst Haub6oJee NPOCThIM MBICIHMBIM CJyyaeM, Tak Kak OHO o6sasaeT
TeM CBOHCTBOM, UTO, KOraa CHCTEMA COCTOMT H3 yacTed C OTIenb-
HbIMH 3HEpPrHsIMH, 3aKOH paclipelie/ieHus1 1o ¢asaM /sl OTAEbHbIX
yacted obsanaer ONHHAKOBOH NMPHPOAOH -—- CBOHCTBO, KOTOPOE ype3s-
BbHIYAHHO yrpoulaeT HCCAENOBAHHE H KOTOPOE SBJISETCA OCHOBAHHEM
AJIS1 BeCbMa BaXHbIX OTHOLWEHHH K TepMoaHHaMmHke. [enutend 6
(BenHuHHA, o6safaoulan ONHHAKOBOH Pa3MEpHOCTHIO C ) He yCI0XK-
HAleT AeJsia, a, Hao60pOT, YNpPOLIAET €ro, NOCKOJNbKy HAaJIHUHE ero ae-
JlaeT pacripejeneHHe He3aBHCHMbIM OT ynorpeGJsieMbix efpuuuu. Ort-
puLaTe/bhuLill 3HAK y & TpeGyercs yciaoBHeM (89), koropoe ornpene-
JSeT TaKXe H 3HayeHHe P A5 JM1060ro ZaHHOro 0, a HMEHHO:

—

e ° =~=S o Se_.:*—dpg ... dqa. (92)

da3m

Koraa ancam6sb cHCTeM pacnpefeneH mo ¢pasaM OMHCaHHbIM 06-
pa3oM, T. €. KOorga mnokazare/lb BEpPOSITHOCTH SIBJASI€TCH JHHeHHoH
¢yHKLHeHd 3HepruH, Mbl 6yieM TOBOPHTb, UTO aHCaMOJb KAHOHUYECKU
pacnpedesex, H Ha30BeM JejHTeNb >HeprHd 0 modysem pacnpepe-
JIEHHS,
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Hons KaHOHWYeCKH pacApeNe/NeHHOro ancaMGbis, Jexallas BHYT-

PH KakHX-AK60 3anaHHbIX (a30BBIX TpaHHL, NPEACTABAAETCSH OTCIOa
KPaTHbIM HHTErpaJioM

S Seif&dp. Aqn, (93)

B3AITbIM BHYTPH 3THX rpaHHl. Mbl MoXeM BHPa3uTb TO XKe CaMoe,
CKa3as, UTO Halll KPaTHHI#l UHTErpan BbipaxaeT BEPOSATHOCTb HAXOX-
JEeHHS1 KaKod-1HOO HeonpenaeJeHHON CHcTeMbl aHCaMOns (T. €. TakoH,
O KOTOPOH Mbl 3HAe€M TOJNbKO, UTO OHA OTHOCHTCS K aHcaMm6.10)
BHYTPU AAHHLIX TPaHHLL.

BenuuuHa kpaTHoro wuHTerpaia (23)° (koTopHii Mbl Ha3BaJH
dasoBbiM 06beMOM), OrpaHHUYEHHOro JMIOOLIMH 3afaHHHIMH (pa3am,
He 3aBHCHT OT CHUCTeMbBl KOOPAHHAT, B KOTOPOH OH BLIUHMC/SIETCS.
To xe camoe 10/MKHO ObITD ClIpaBeIUBLIM U ISt KPATHOT'O MHTErpana
(92), 4TO CTaHeT OYEeBUAHHIM, €CJAH Mbl pa3o6beM 3TOT MHTErpaja Ha
4YacTH, CTO/Ib Manbe, 4To6H B KaXAOH M3 HUX NOKa3aTeNbHbIH MHO-
XKHUTENb MOXKHO ObIO CYHUTATb NOCTOAHHLIM. Takum o6pa3om, 3Haue-
HHe { He3aBHCHMO OT HCMOJIb30OBAHHONH CHCTEMBI KOOPAHHAT.

OueBHAHO, YTO P MOXKHO ONpPENESUTb KaK 3HEPrHio, AN KOTOPOH
K03 GUUHEHT $a30BOH BEPOATHOCTH MMeeT 3HaAueHHe, paBHOE €NHHHU-
ne. OnHako, NOCKOJbKY 3TOT KO3(®GHIHEHT HMEeT pa3MepHOCTb, 06-
pPaTHYIO 7n-H CTENEHH NMPOU3BENACHHS JHEPrUH Ha BpeMs, 3HepTus, 060-
3HayeHHas yepe3 P, He 3aBHCHT OT BHOOpa eHHHL SHEPTHH U Bpeme-
HH. Ho ecnu 3T equHMUH BbHIOpaHBI, TO ONpefeNeHUe P CONEPKHUT Ty
*e CaMyli0 NMPOU3BOJbHYIO MOCTOAAHHYIO, UTO M €, TaK 4YTO, XOTHl IJIf
J1060ro 3afaHHOro Cay4asi YHCAOBbHIE 3HAUEHHUS | HIU & GyAyT CoBep-
IIEHHO HEONnpefeNeHHbLIMH, NMOKa A/ pacCMaTpHUBaeMOil CHCTEMbI He
(GHUKCHPOBAH HY/Jb 3HEPruUHM, PasHoCcTb Y — & npexacraeasger coboil
BIOJIHE OMNpENEJEHHOE KOJNHUYECTBO JHEPTHH, COBEPIUEHHO He3aBHCH-
MO€ OT TOro, Kak Mbl BblOepeM HYJb 3HEPTHH.

OueBHIHO, UTO KAHOHHYECKOE pacnpefesieHue BIOJHE Onpeae/eHo
MOAYJIeM (pacCmaTpHBaeMblM KakK KOJIHUYECTBO 3HEPruH) WU NpHPOAOM
paccmarpuBaeMoH cucrembl, H60 korpa ypaBHeHHe (92) ymoBaerBo-
peHo, To 3HaYeHHe KpaTHOro HHTerpana (93) He 3aBHCHUT OT ynoTpel-
JSIeMbIX €IHHHIL H KOOPAHHAT U OT HY/s, BHIOPAHHOrO A5l 3HEPrHH
CHUCTEMHI,

PaccmarpuBasi kaHoHHYeCKOe pacnpepenende, Mbl Bceraa Gyaem
npeanosaraTb, 4YTO KpPaTHbId HHTerpan B (92) UMeeT KOHEUHYIO BesH-
YHHY, TaK Kak B MNPOTHBHOM CJjy4yae Ko3(G(HIHEHT BEPOSITHOCTH
Hcyesaer 4 3daKOH pacnpelefeHUs CTAHOBUTCH HIJIIO30PHHM. 3ITO
HCKJII04aeT HEKOTOpHEe C/ly4yaH, OfHAaKO, OYEBHAHO, HE TakHe, 4TOObI
3TO MOBJHANO HAa 3HAYEHHE HALWHUX PE3yJbTaToB C TOYKH 3PEHHUA
NPUMEHEHHs1 HX K TepMoaHHamuke. Tak, Hanpumep, UCKIIOYEHHLIMH
OKa3blBalOTCH CyuyaHd, B KOTOPHIX CHCTEMa WJH 4acTH ee MOTyT OhITb
pacnpegesieHbl B HEOrpaHHUEHHOM NPOCTPAHCTBE (HJH B NPOCTPAHCT-
B, HMEIOIEM FPaHHub, HO ob6napnawoiiem GecKOHEUYHbiM 06bemoM),
B TO BpeMs KaK €€ 3HEeprusi OCTaeTCA HHUXKe ONpeieSeHHOrO0 KOHedy-
Horo npenena. TOYHO Tak Ke MCKIIOYAIOTCA MHOTHE C/yyaH, B KOTO-
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pbiX 3HEpPTHN MOXKeT HeorpaHH4YeHHO yObIBaTh, HanpuMep KOrja CHc-
T€Ma COAEPXKHUT MaTepHa/bHble TOUKH, NPUTATUBAIOLLIHECS APYr K
Apyry o6parHo NMPoOnopLHOHANTbHO KBAAPAaTy HX paccrofHuil. Cayuau-
MaTepHaNbHbIX TOUEK, NPHTATUBAIOLUIUXCS 0OPATHO NPONOPILHOHANbHO
PacCTOAHUAM MEXIYy HHUMH, A/ OAHHX 3HAUYEHHH O HCKJIOUYAIOTCA,
AN Apyrux e Her. MccinepoBaHue 3THX BONPOCOB Jy4Ylile OCYLIECT-
BUTb Ha 4YacTHbIX caydasax. as ueneid obiero uccaenoBaHHA
JOCTATOYHO NPHHATL BO BHHUMAHHE MPEANOJIOKEHHE, HEBHO COAEp-
Kaweecss B popmynae (92)*

Moayab © umeer CBOHCTBA, aHaJOrH4YHblE CBOHCTBAM TeMnepary-:
pol B TepmoauHamuke. Ilycrb cucrema A onpenenexa, Kak npuHan-
Jiexainasi ancam6/1i0 CHCTeM € m CTeneHsIMH CBOGOALI, pacnpeneseH-

Y44
HBIMH no ¢asam ¢ ko3pdHLHEHTOM BeposiTHOCTH € © | a cucrema
B — xak npHHaaaexaiiass aHcamO/10 CucTeM C n CTeneHsiMH cBo6o-
Abl, pacnpeleneHHbIMH no (as3aM ¢ KO3 (PHUHEHTOM BEpPOATHOCTH
Vg —tp

e ° , UMEIOWHM TOT Xe MOAyab. [1yCTb gy, ..., Gm, Py +.., Pm — KO-
OpAHHATHI H UMNYJAbCH B A, Gm41y ooy Gm+tn, P 1y .., Pmn — KOOP-
AMHATBL H HUMnyabcbl B B. [lanee. Mbl MOXem paccMaTpHBaTh
cucteMnt A U B, kak ofpa3sywiide Bmecte cucremy C, UMeKOINYIO
m—+n creneHed cBoOOAbBI U KOOPAMHATH U UMNYIALCH (i, ..., Gn+m,
pPi, ..y Pn+m. BEpoATHOCTb TOrO, uTO asa cucreMsl C, onpeneneHHoM
TakiM o6pa3om, HaxXOAHTCs B rpaHHuax

dpl’ vy dpm+n, dqu seey de-}-m

OYEBHJHO, paBHa NPOHM3BENEHHIO BEPOSITHOCTEH HAXOXKIEHHSI CHC-
TeM A ¥ B B KaXa0#l B OTAENbHOCTH B YKa3aHHBIX FpaHHiiax, T. €.

Yat+¥vp—e 4 —tp

e e dpy ... dpmyndqi ... dgm4n. (94)

MH MoXeM no3ToMy paccMaTphBaTb C KaK HEONpPENENEHHYI0 CHCTe-
My aHcamb0./si, pacnpeneqeHHOro ¢ Ko3(p@PHIIHEHTOM BEPOATHOCTH

Yy +vg—(es+ep)
e ° , (95)

aHcaM06J1s1, KOTODbIii MOXHO ONpPENENHTb, KAk 06pa3oBaHHBIA NyTEM
KOMOMHHDOBAHHS KaXJQ0H CHCTEMH NEpPBOro aHcam6/s € KaxaoH
cucremoit Broporo. Tak kak €, -+ ez npeacras/isier COGOH 3HEPrHIO
BCEH CHCTEMbI, a P, H Pg — NOCTOSAHHLIE, TO KO3(POHIHEHT BepOAT-
HOCTH HMEET pacCmaTpHBaeMyilo HamH oliyio ¢opmy, a aHcamOib,

* 3aMeTHM, YTO MNOAOGHbIe OrpaHHYeHHS CYLIECTBYIOT H B TepMOLHHAMHKE.
Yro6bn Macca rasa Morjaa HaXxoAHTbcs B TE€PMOIAHHAMHYECKOM paBHOBECHH, Heo6Xo-
IAHMO, 4TO6bl OHa 6bi1a 3akKjaloueHa B 3aMKHYTOM o6beMe. He Moxer 6bithb TepMoO-
JHHaMHYecKoro paBHOBeCcHsi (KOHeuHOi#l) Macchi raza B 6GecKOHEYHOM MPOCTPaHCTBeE.
Hakoneu, npeacras/jeHne, YTO ABe MPHTArHBAIOUIHECS YaCTHUbI CIOCOGHbI MpPH nepe-
XOlle OT OIHOH KOH(QHrypauuH (paccMaTpHBaeMoil KaK BO3MOXHasl) K ApYyroi mpo-
u3BecTH 6eCKOHEYHO Goabljylo paloTy, XOTSl H COBepLUIEHHO MOHSATHO B MareMmaTHdYe-
cKoii ¢opMyJse, HO COBEpPLIEHHO YyXK/]O0 HalMM NpeACTaBJcHUAM O BELIECTBe,

e
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K KOTODOMY OH OTHOCHTCSl, HAXOZHTCSI B CTaTHCTHYECKOM PaBHOBECHH
M KaHOHHUYECKH pacrpejesieH.

DTOT pe3y/bTaT, OAHAKO, MOCKOJbLKY OH Kacaercsl cjlyyaeB CTa-
THCTHYECKOro paBHOBeCHS, MOCTATO4YHO OeccomepiKareleH, MOTOMY
UTO MbiCJIEHHOE COEJMHEHUEe OTAE/NbHbIX CHCTEM B OJHY CHCTEMY He
MOpOXKaaeT HUKAKOr0 B3aUMOAEHCTBHA MeXAY HUMH, H ecnd KoMOu-
HHpyeMble CHCTEMbl NpUHHaAMexKaT K aHCaMO/siM, HAXOAAIIUMCHA B
CTaTUCTHYECKOM DPAaBHOBECHH, TO CKasaTb, 4To aHcaMm6iab, obpa3o-
BaHHbIH MyTeM TakKoro KOMOHHHPOBAHHUS, HAXOQUTCA B CTATHUCTHYE-
CKOM paBHOBEeCHH, 3HAUUT MNOBTOPHO CKa3aHHOE, TOJNIBKO JPYrHMH
croBaMu, JlonyctuM, 4Yto npH 06pa3OBaHUHU CHCTEMbl Mbl BBOJAHM
HEKOTOpble CHJbI, AeicTBylolle Mexay A U B u uMerwoimue CUlIOBYIO
GYHKUHIO €45 DHeprusi cucTeMbl C paBHA NpPH 3TOM &, + €5 + €45,
M aHcaMbib TakUX CHCTEM, pacnpeleeHHbIH C MIAOTHOCTBHIO, MPoO-
NnopuUHOHANbHOI

—(eatrptens)

e * (96)

JIOJI)KEeH HaxOoAHTbCA B CTAaTUCTHYeCKOM paBHoBecuH. CpaBHHBasi
3TO ¢ KO2(h(HIHEeHTOM BeposATHOCTH (95) mna C, npuBefeHHLIM Bb-
le, MB YBHJHM, YTO €CJH MOJOXKHTb €,5 (H/IH, TOUHEE, NEePeMEeHHYIO
4acTb 3TOrO UJeHa, KOorjga Mbl pacCMaTtpuBaeM BCe BO3MOXHHE
KOHpHrypauuu cucreM A u B) 6eckOHeuUHO MaloH, YTO NeHCTBHUTENb-
Hoe pacnpepeneHue no ¢aszam cucrembl C 6yner 6eCKOHEYHO MaJno
OTJIHYHbIM OT pacnpepeseHHUs NMPH CTATUCTHYECKOM pPABHOBECHH, UTO
pPaBHOCHJIbHO YTBepXKIEHHIO, UTO 3TO pacnpejpejeHde H3IMEHSeTCH
6eCKOHEUHO Maao faxe B TCueHHe HeoNpeleleHHO AOJTOr0 Bpeme-
Hu*. TNonoxkeHue 6bi10 6Ll COBepLIEHHO OTJIHYHBLIM, eciii 6b1 A U B
npuHanjexaad aHcam6iisiM, o6MafalomUM pPas3IUUHLIMU MOAY/IAMH,
ckaxeM, 04 u 05 Koadpdunuenr sepositHocTH ans C 6un 66l Toraa
paBeH

‘PA—‘A_‘_%“"B

e % %, (97)

UTO Jfa)ke MPHONHKEHHO He MPONOPLHOHANLHO KaKOMY-JHGO Bhipa-
XKeHHio BHaa (96). (...)

LY

* Heo6xonuMo OTMeTHTb, YTO NpHBeAeHHOe Bbillle YCA0BHE OTHOCHTEJIBHO CHJ,
AeHCTBYIONIMX MEXAY Pa3sAHYHBIMH CHCTEMaMH, BIIOJHE aHaJOMMYHO YCJAOBHIO, KOTOpoe
AONKHO BbIIIOJHATBLCS B aHAJOrHUHbIX cayuasix B tepmoayHamuke. Hanbosee npocraim
NPH3HAKOM paBeHCTBA TeMNEepaTyp ABYX Tes SIBJSIeTCA TO, UYTO OHH OCTAIOTCHA B PARHO-
BECHH, eC/ii TpHBEAEHbl B TeNNOBOH KoHTaKT. HerocpeacTBeHHbIH TEIWIOBOH KOHTAKT
npeallosaraeT MOJEKyJRpubie CHabl, AedCTBylOwHe Mexiy teaamd. Ho kpurepuit
OKaXXCTCsl HeNMPHIOAIIbIM, €CJH 3Heprueil 3THX CHJ Hesab3R MpeHcGpeub MO CPaBHCHHIO
C APYTMMH BHAAMH 31epruH ted. Tak, eCiu 3HepreTHueckoe B3aHMOAEHCTBHE Mex1y
TeJaMH -— XMMHYECKOTO THMA HAH €CJH YHCJOM 4acTHIl, MOABEPKEHHLX BJAHSAHHIO CHJI,
AeHCTRYIOUIMX MeXAy TeJaMH, Heab3s npeuHebpeuyb HO CPaBHEHHIO C OOLIMM YHCJIOM
yacTul (HampuMep, eCjaH Tena HMeloT (opMy upe3BbIMAHHO TOHKHX MJIACTHH), TO
COMPUKOCHOBEHHE Te ¢ OAHHAKOBOH TCMIepaTypOH MOXeT Bbi3BaTb 3aMeTHOE Teiljo-
"BO€ BO3MYIlleHHe H, TaKHM o6pa3oM, yXe He AaeT HaAEXKHOTO KpHTEPHf paBelcTBa
TeMneparyphl.
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CBoilcTBa KaHOHHUYECKH pachnpenedeHHbHIX aHcamb6/ed CHCTeM nO
OTHOWIEHHIO K paBHOBECHIO HOBbIX aHcamOJeil, KoTopbie MOTyT ObITb
o6paspBaHbl nyTeM KOMOHHHPOBAHHSI KaKJOH CHUCTEMbl OJHOrO.
aHcaM6Ja ¢ Kax/JOHA CHCTEMOH ApPYroro, He SIBASIOTCH, Takum obpa-
30M, XapaKTepHLIMH TOJbKO JJIS HHX, NOCKOJbKY aHalOorHuHbie CBOH-
CTBa MOTYT IpHHAAJIeXaTb U MHOTHM JIPYTHM paciipefe/edHdsiM NpH
CneuHaNbHbIX OrpaHUYEHHAX B OTHOILICHHH paccMaTpHBAaeMbiX CHCTEM
u cua. Opnako KaHOHHYeCKOe pacrnpejeleHHe, OUeBHAHO, ABJsAETCH
Haubosiee NPOCTHIM CJy4yaeM 3TOro BHIAA, @ HMEHHO ClydaeM, AIA
KOTOpPOro OMHCaHHble COOTHOWEHHA ClpaBemUBbl IIDH HAHMEHDbIUIHX
orpaHuueHusix. {...)

Kommenrapui Mepesoa c¢ awramiickoro pabortbi L. B. Nm66ca Bbi-
nonven K. B. Hukonbckum. Ortpbisku u3 Hee socnpo-
u3soaarcs no m3aganmio: I'mbbc [w. B. OcHoBHbie
APHHUMABI CTATUCTHHECKON MmexaHnkn. M., 1946. Ha-
3BaHue paborbi Ha A3bike opurunana: Elementary prin-
ciples in statistical mechanics developed with special
reference to the rational foundation of thermodyna-
mics,

«Ca53b MeXAy TeopMeil O NOBEAEGHMH MHOrOATOMHbIX
MONeKYN rasza € NPHHUHMNOM MOCNEAHUX MHOXHTENeM
al(06u».

2 «Murerpancubimu ypasHenusmu» FH66¢ umenyer senu-
UMHbI, KOTOPbLIE B COBPEMEHHON TEPMMUHONOTHM NPH-
HATO Ha3bIBaTh MHTErPANamMM YPABHEHWH RBMIKEHMA.
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CBSI3b CTApPUHHBLIX Mep
C COBPEMEHHbLIMU eIMHHIaMH
(bHU3HUEeCKHX BETHUYHH*

Mepot Oaunn

Hoiim
anrauiickuil = 0,0254 m
napHxckui = 0,0271 m
¢nopeurnfickuii (naneu) = 0,0324 M
JInuuns
anraniickasa = 0,00212 m
napuxckaa = 0,00225 m
pycckas == 0,00254 m
JIokotb
pycckuit = 0,38 <~ 0,46 M
¢aopentufickuit = 0,584 M
Jlbe = 4445 M
Muns
mopckasi = 1853 M
cyxonyrHas = 1609 ™
Caxenb = 2,13 M
Tyaz = 1,946 M
Pyt
aurauiickuit = 0,3048 M .
KOposneBcKuit (napuxckuft) = 0,324 m
pefiHckuit (pefiunannckuit) = 0,313 M
daopentuiicknit = 0,296 M

Mepoi maccet

Tpan
anraufickuft = 0,0000648 xr
napuxckuf =0,0000531 kr
Hpaxma = 0,00177 kr
DOyHT
auraufickuil = 0,454 kr
KopoJeBcKuit (napHxckuft) = 0,490 M
YHuus
avraniickaa = 0,0284 xr
napuxckaa = 0,0306 xr

Mepo: cusrte (seca)

I'pan
ayrauficknit = 0,000636 H
napuxckui = 0,000521 H
Yuuus
auraniickas = 0,279 H
napuxckass = 0,300 H
Pyur
auraunitckuil = 4,5¢ H
KOposieBCKUA (mapuikckuft) = 4,80 H

. Hpyeue mepoi

. PyTo-PyHT (Mepa pabOTh H YHEPrHH) ==

= 1,356 Odx
JlowanuHas cHna (Mepa MOLIHOCTH) =
= 745,7 Bt

Csa3e mexoy pasruurvimu eOuURULUamu

1 Tya3 = 6 KOpONeBCKHM (MJH MapUXK-:
CKHM) ¢yram = 72 AoiMam = 864 au-
AHAM

1 ¢yr auraniickuit = 12 molimam =
= 144 nIHRUAM

1 ¢yt koponeBckHB® (mapHIKCKHi) =
= 16 yyuusaM = 9216 rpanam

1 ¢yur auraumiickuft (Toprosmift) = 16
YHLHAM = 256 apaxmam = 7000 rpanam

Ilepecyer 3nauenud Temneparypol
Wkann Lleabcuss u Papenreitra

t°C -_~-‘:;-(t °F — 32)

MIkanw Lenbcua u Peomopa

5
C = —}t°
tC—StR

* Chenyer HMeTb B BHAY, YTO B MPOLLIOM OAHHM H T€M e HasBanHeM 0603Haua-
JMCb Mepbl, pa3fHuaBiukecs 1Mo BenrHYHHe. Kpome TOro, BeHYMHbI MHOTMX Mep 3auac-
TYIO H3MEHSANHCb CO BpeMeHeM. 3/leCb HET BO3MOXKHOCTH MOApo6HO 06CYXAaTb mnpob-
JeMbl HCTOpHYECKOW MEeTDOJNIOrHH, ¥ MO3TOMY B HacTosilllel Ta6audue IPHBOAATCA
HauGosee pacnpocTpaHeHHbie NPpUOIHKEHHbIE 3HAUCHHS CTapHiX Mep, YNOMHHaeMbiX B
OPHTHHAMbHLIX TEKCTaX, BK/JIOUEHHbIX B XPecToMaTHIoO.



e —————

MMeHHOH yKa3aTeJb

Aaora)lpo A. 314

Amnep A.-M. 313, 314, 325, 348
‘Anakcarop 14

Aparo ®. 232, 286, 296, 297, 348
Apucrorean 7, 9, 74

Apxumen 21, 22, 121

Bepﬂymm L. 170, 171, 188
Buo X. B. 220, 221, 254

Bask Jx. 220, 221, 254

Boiias P. 75, 95, 96, 112, 114, 188
Boabuman J1. 407, 453, 504, 505
Bpaaneir Ix. 428

Byrep [1. 206, 207, 209

Byn3en P. 451

Bonbra A. 277, 278
Bunun-ga Jleonapao 31, 32

ranmeﬁ I. 14, 50, 51, 52, 73, 74, 80,
117, 121, 170

Fannet 3. 143

[anbBauu 278

Teabmroabu I'. 368, 374, 392, 393

Tepuke O. 75, 85, 86, 197

Tepon 21

Tepu . 472, 524, 525

Tepuwensr B. 208, 269, 270

I'n66¢ Ix. B. 562

I'pumanbau P. 106, 107

Fyk P. 112, 113, 121, 143, 188

lNoirenc X. 113, 118, 121, 122, 123

llexapr P. 65—67, 86, 94, 117, 121,
188, 416

Hemokpur 14

Hoxkoyab dx. 368, 374, 382, 383, 413

Honaep X. 429

Hasu X. 375

KaBaJlbepu B. 73

Kasenauw TI'. 243, 253, 254
Kapuo C. 232, 325, 405, 408, 410, 413
Kacreanu B. 73

Kennep M. 40, 121

Kepp x. 189

Kupxrod I'. 452

Knaneiipon b. 326, 405
Kraysuyc P. 326, 384, 413, 440
Konepuuk H. 39, 40

Kyaon L. 242, 243, 244

Jlarpamx X. JI. 231
Jlam6ept H. 207
_ Jlanaac I1.-C. 296

Jle6enes T1. H. 472, 548
Jleit6uuy I'. B. 22, 79, 118, 208
Jlenu 3. X. 367, 368, 383
Jlomonocos M. B. 188, 189
Jlykpeuu#i 14, 15

Maﬂep P. 374, 375

Maiikeabcon A. 471, 472

Makcseaa Ix. K. 254, 315, 350, 469
Mauaioc 295, 296

Mapuort 3. 170

Meanaonn M. 271

Mepcenn M. 67

Muueaa Ix. 254, 265

Mopau 3. 471, 514

HoGu.'m JI. 271
Heioron M. 22, 113, 118, 121, 142, 143,
170, 180, 188, 189, 253

OM r. 339, 340

"acxanb b. 67, 75, 78, 79, 170
[Maysp T'. 97

Morrenpopd H. X. 340

[lerpos B. B. 278

Pemep 0. 117, 118
Peruk I'. H. 40
Puxmau I'. B. 189
Puyunoaau Ix. 106
Pym¢opa B. 375

C-rone'roa A. I'. 538, 548

Tayl-mu 97
Tomcon Y. (KenbBuH) 326, 393, 405
Toppuueanu 3. 73—75, 78, 80

yMOB H. A. 492

q)apaneﬁ M. 348, 349, 367
depma I1. 67, 79, 117, 416

duso U. 428, 429

®pankaus b. 189, 197, 198
®peneap O. 232, 286, 295, 296, 428
dyko JI. 416, 417

dypoe XK. 340

al”mep J1. 180, 181, 231
Sitnwrenn A. 349, 471, 539
AMnenoka 14

Anukyp 14

- Jpcren I'. X. 307, 308



Jluteparypa

Apaco [. P. Buorpadpnu 3HaMeHHTHIX aCTPOHOMOB, (PU3HKOB H reomerpos. B 3 .

Cn6., 1860.

Axyrun'A. B. Vicropusi npuununoB ¢usnyeckoro skcnepamenra. M., 1976,
Teavgpep S1. M. Vicropust H MeTONOJIOTHA TEPMOAHHAMHUKH H CTaTHCTHUECKOH $H3HKH.

2-¢ u3n. M., 1981.

Tundukun C. f Pacckasbl 0 $u3ukax u matemartukax. 2-e uaa. M., 1984,

Toaun I'. M. XpectomaTha 110 uctophHu ¢Husuxku. B 2 1. Muuck, 1979.

Ayxoe B. M. dnekrponnnamuka. M., 1975,

WUcropusa mexanukn ¢ apeBHeiiwux Bpemen Ao xowua XVIII B./llox pex. A. T. I pu-
eopoana u H. b. INoepeboicckoeo. M., 1971,

Hcropus mexanuku c xonna XVIII Beka no cepeannvt XX Bexa/lloa pen. A. T. I'pu-
eopoana u H. b, Iloepeboicckozo. M., 1972,

Kyopsaeyes 1. C. Kypc ucropun ¢usuxu. 2-e uan. M., 1982.

Kyopasyes I1. C. Uctopus ¢usuku. M, . 1—2 — 1956, 1. 3 — 1971.

Jlakyp I1., Anneas 1. icropnueckas q)uauxa B2r. Onecca 1908.

JTaya M. Vcropusi dpusuku. M.,

1956.

Jluncon I'. Benukue 3Kcnepumembl B dusnke. M., 1974.

Jooyuu M. Uctopua pusukn. M, 1970.

OuepkH pa3BUTHS OCHOBHbIX (pu3Hueckux upeir. M., 1959.

Passurue dusukn B Poccun./Tlon pen. A. C. ITpedsodureresa v 5. H. Cnaccxoeo

B2r M, 1967

PosenGepeep ?. Uctopust pusuku. B 3 u. M. — JI., 1936—1937.
Cnacckui 5. H. Wcropusa ¢usuku. B 2 u. M. — JI., 1977.

TBopibr dpu3suueckort ontuku, M., 1973.

Xpamos 0. A. Pusnku. Brorpaduueckut cnpaBouHuk. 2-e u3n. M., 1983,

Cnpasounoe usdanue

lFoaux

Tenpux Mouceesuy '
PHI0HOBHY

Cepreii PocTucnagosuu

KJJACCHKH
®HUINYECKOR
HAYKH .
(c upeaneﬁmnx
BpeMeH

20 nauana XX B.)

3as. penaknneR yueGHO-METORRYECKON JHTEpATYPH
o ¢usuke n maTematiuke E. C. I'punacosa
Penaktop I'. H. Uepnbimesa

Odpopmaenue xynoxnnka 10. 1. ®Pepnukuna
XyanoxectBenun#t penakrop B. K. Mowomapenko
Texuuuecknit pepaktop A. K. Hecreposa
Koppekrop I'. . Koctpukosa

HUB Ne 8052

Uzn. Ne ®M-957. Crano B HaGop 13.01.89. Moan. B neuars
06.09.89. dopmar 60X 90'/1s. Bym. opc. Ne 1. Fapuutypa
antepatypuas. Ileyato opcernan. O6vem 36,0 yca. neu. .+
+ dopaan 0,25 yca. neu. a. 72,5 yea. kp.-orT. 36,15 yu.-n3a.
A+ ¢popzan 0,40 yu.-u3a. a. Tupax 50000 3k3. 3axas
Ne 137. Llena 2 p.

HUsnparenbcreo «Buicmasa wkonas. 101430, Mocksa, 'CI1-4,
Her.nmman ya, &. 29/14.

Sipocnascknii noaurpadpkombunar [lockomneuatn CCCP.
150014, Slpocnasas, yn. Csoboan, 97.



