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InaHeTesumanbhan runoesa,

T. Yambepauna.

Beb mHTepecyloumiecs 3Boawifiell Hamed nIaHETH JNOJKHEL CYATATH
IBroMt meppbiimieli BaKHOCTH 3HAKOMCTBO Ch THMB, KaKb IJIAHETa 5Ta
OpOH30OIIIa, H KaKis ycaoBig BIigaH Ha es pasBhTie. Jpyris mIaHeTH
Hamed cHcTeMbl, 6e3h COMHBHIA, 3apOJHINCEH TAKEMD #Ke 00pa3oMb, KaKb
B 3emad. Beb orb HOcaTh Ha ceGb cabapl NPHHATIEKHOCTHE KB OLHO
ceMeiicTBy. I1l0ABHIOCH JH COJHLE BB TO ke BpPeMs H MPOH3OLILIO Jluw&ﬁo
TAKAMb #e TOYHO 00pasoMb, — 3TO IPEICTABAAETCA HEACHBIMD. H'km/co-
MHBHIf, 4TO COJHIE H IIAHeTH HAXOJATCA MEREIYy c0G0I BB
pozcTBh, HO 9TO €me He 3HAUHTEH, UTO IPOHCXOXAEHie HXB O]
Mu mpepcTaBEMB JOKa3aTelbCTBA BB IOJAB3Y TOTO, YTO IJaHeTH IPOH30-
ILIA OTH COJHI[A, HO HE BL MOMEHTDH €r0 3apOMEIeHid, r,\‘& mosxke. Jerko
MOKeTD IO0Ka3aThCH, YTO IIAHETH JaJd HAUaJo cnyTHBQcaM’L d, nbiicTBH-
TeAbHO, TAKOH B3TAAAH OHIAD TOCHOACTBYIOIIEMD B TPOULIOMD cToxbrim.
Oxmako, CymecTByeTh AOCTATOYHO JOBOXOB® B’E\I{Q b3y TOro, 9TO WIpO-
HCXOXJI€Hie IJIaHeTh H COYTHHKOBH OJHO H TO K€, H uTO CIYTHHEH HE
CTaJH MAJEHbPKHMH IJIaHETAMH TOJLKO LIOTOMY, 4TO IO MHBCTy CBOETo 3a-
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POXIEHiss OHH IONAJIA BB cPepy BIiAHIA CBOEXE GOJABUIAXD CECTEDS.
IToxyrHATECA BIifAHII0 MOCABIHEXD COHYTHAEH TOrJa ObIIH IPHHYEIEHH BB
NepByl0 o4epexb, BB TO BpeMsd, KaKb BIifHIe COIHIA CTAJIO0 Y#kKe EaKb
65l BTODHYHBIMB. EcCIH 3TO Takh, TO IIAHETH, ILIAHOTOHAH H CUYTHAKA
IOJKHEL HAMb JOCTaBAATH cxbapr nmo3gabime# mcropim cemeidicrBa, BL TO
BpeMd KaKb COJHIle JONKHO HaMb JaBaTh YKa3aHid Ha HPOUCXOEIEHie
OTH HEro YKa3aHHHIXh HEOeCHHXH THIbH H Ha HCTOpPi0 60abe TPEBHIOK.

Ho coorBBreTByl0Ts JH IBACTBHTEIHHOCTH TAKIS POXCTBEHHBIS OTHO-
meria? OGpaTEMcad KB PaKTaMB.

Ecam coriacuThcs ¢b TOH Teopied, KOTOpas yTBepEKIA®TH, YTO ILIA-
HeTH Gaaromapsa 1eHTpoOb#kHOH cHIAb OTIBIMIECH OTH TYMAaHHOCTH, OCTa-
TOUYHYI Maccy KOTOpOf IpeicTaBiseTh COJHOE (& STOTH B3TIALE OHLID
TOCHOJCTBYOIAME BB TeYeHie IPONLIaro cToabTif), TO MIAHETH MOJKHEI
6pl1E OBl Bpam[aThCA BB IJIOCKOCTAXD, COBIAJAIOIIAXTE CH SKBATODPIAIbHON
IJIOCKOCTBI0 COJHIA. A MekAy TEMB IIOCKOCTH 36éMHOH OPOHTH HARJIOHEHA
Kt 9KBAaTOPiaJbHOH IJIOCKOCTH COJHIA HOAH YIJIAOMB BB 7°15'; HAKJIOHEHH
KB mocabgEell @mOX® pa3IHYHBIMA YIJAMH TAaKXKke H IJIOCKOCTH OpDOGHTH
IpPYTHXE IIaHeTH H IIAHETOHIOBH. MOXETEH Ka3aThCd, 4TO YIJEL 3TH HE
TaKh y&Ke BOIHKH, YTOOH NpPEACTAaBIATH OOJbIIOe OTCTYIIEHie OTH
Tpe6OBaHik TeopiH; HO ecaIM NPHHATH BO BHHMAaHie OIDOMHEIA KOJIHYe-
CTBA JIBHKEHIA BTHXD TBIB, TO OTCTYIJIEHI® 3TO CTaHeTH ABHCTBATEIHLHO
CePbe3HEIMb.

Ho mus BemeykasaHHOX TeOpiH CYN[GCTBYIOTH TPYAHOCTH eme 0oake
onmacHeid. EcaH miaaHeTH OTABJIHIACE OTH MATEPHHCKOR TYMAHHOCTH BB
mocabroBaTe pHEIE Iepiofgsl Oaarogapd NeHTpoOBEHOH cmaB, TO 3EBATO-
piaapHas CEOPOCTh BpalleHid TYMAHHOCTH JOJ:KHA OBIa BB COOTBBTCTBY-
JoIfie mepiogsl GHTH paBHOH CKOPOCTH JBHMEeHiA OTIBJIBHHIXD YacTeH.
IIpaBma, mocaburEas Moraa BB JaabHbidIIeMD caerka H3MBHATHCA HOAD
BIifHieM’> IPHIABHHXD ABJIEHIiH, a Takke IPYTHXs MOMEHTOBH;, HO C3Db
I TapBsra® (George Darwin) mokasanrb, HaCKOJPKO HHYTOXRHO TONEHO
6p1M0 OHTH BIifiHie NpPHIABHAro IbHCTBiA, IpHHAMAd Jake 9TO BIiAHIe
MaKCAMAJbHEIMB, & O APYTHX® BIiAHIAXH H TOBODHTH Heuero. CKOpocTh
IBHKGHIS DKBATOPiaJbHOH YacTH TYMAHHOCTH [IOJMKHA OBLIA BO3DAcTH OTH
BOJNHYAHE, NPHOJIABATENLHO, BB 5,5 ##. BH CeKYHIy UpH OorTxBiIeHin
Henryna 1o BeamymHEl GOIbIIG 45 %M. BH CEKYHIY NpH oTnbiaenin Mep»—v
Eypia. MaJo TOro, CKEOpocTh 3Ta AOJKHA OblIa eme Goxbe Bo3pacTH, gqmi‘,
TOr0, KaKh TYMaHHOCTh CIYCTHAIACh BB COMHIE. Bb BEAY TOTO, - @67 3TO
nanm’kﬁmee YBOJIHUOHI® CKOPOCTH JOJMKEHO OBLIO 3HAYHTEIHHO @EBsoﬁTu
pambme mMBBmee MBCTO, TO JMETKO MOKHO NIPEeXTOJOKHTE,

niraners. JIBlAcTBATONBRHO, TAaKOH B3rIALD cymecTBOBa,m \
croxbrin. ITomckn HeH3BBCTHHXD e€me BHYTPEHHAXS IIAHETH NPHISKHO
HPOA3BOJHIACH BO BpeMsd COJHEYHHIXs 3aTMeHiH, nﬁﬁ@lgxaxomeca aCTPOHOMBI
cO00mAJA JAake 00b OTKEPHTIH IOXOGHBIXD nJIaHeTT,/O,mHaRo, BB HaJpHbBH-
meMb HXD HAGMONEHiS OKa3HBAJIACH HIMO30DHHIMA. Ecim OH paxiychs
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OpOUTHL NOXOOHOH HIAHOTH paBHAICA 1612900 %m., TO CKOPOCTH e JBH-
meHia Opia OBl paBHA 274 %4. B CEKYHAY, a SKBaTOpialbHAA CEOPOCTb
TYMAMHHOCTH BB MOMEHTH OTIBIEHis IJIAHEeTH JOJEHA Oblaa Ol PABHATHCS
Toff ke BexmymHb. Hasg Toro, uro6el HeHTpoObEHAA cHIA OoTABIAIA YACTH
MacCl OTH HEBATOpa COJHIA BH HBIHBIIHEMB ero BAAH, CKOPOCTH €ro
IBHKEHIS NOJEHA ObLIa OBl MpeICTAaBIATH 435 %M. Bb CEKYHIY. A MeEIY
TEMD BBH IBACTBHTEJILHOCTH CKODOCTH 5T pPABHA IPHOJIH3HTEILHO 2 %L
BB CEKYHIY. JTO OpefcTaBIdeTh C0000 OrpoMHOoe HecooTBBTCTBie, mpej-
CTABIAIONIE6CS POKOBHIMD JJId IEeHTPOOBEHOH T'HIOTES3HI.

Maxo Toro, B x06aBieHie Kb 9TOMY BO3DakKeHil0 NPOTHBH BHIUIOYKA-
3aHHOA THIOTE3bl MOXKHO IPHBECTH Jpyrid, He MeHbe IJad Hed ONACHBIS.
BpeMsa maMB He m03BOJAAETH pa3obpaTh HXB BB Ho.KHOH MBph. Jocta-
TOYHO CKa3aTh, YTO BEIHYHHEI, COOTBBTCTBYIOMiA KOJHYECTBAMD JBHMKEHIS
OJaHeTh, He COOTBETCTBYIOTH Tpe6oBaHIAME ILeHTpoOb&HOA Teopid. [loanh
croxbria ToMy Hazaxs Ba6mus (Babinet) o6parras BHEMaHie Ha HBEO-
TOpHISL H3B 3THXD HOYIOOHHXD NI YKAa3aHHOH THIOTE3Hl TAHHBIXD; HO,
HOBAIEMOMY, OHF HXTH HE CYHTAJID IS Hesd POKOBHIMH, & JHIIb €€ Orpa-
HAYABAIOIAME — TPEOYIONIEMA OTH Hes H3BBCTHAr0 mpHcmocodteHid. ['o-
pasio moaxe H coBepuieHHO He3aBACHMO My abToH'B (Moulton) sansrcs
TIIAT@ABHEIME H3CIBIOBaHIeMB TOTO, COrMACYIOTCA JH TAHHBIA O KOJIHYe-
c¢TBh, IBHMKEHIS COITHEYHOH CHCTeMB! ¢B LEeHTpOOBHKHOH rEmoTesoi, H Ha-
mexb, YTO CYIECTBYOINid BH JaHHOMB OTHOUIEHIH NPOTHBOpHUiA Hempeo-
DOaMMEL. B® BHIy TOro, 4ro apryMeHTRl M yJXbTOHA& OCHOBAHBL HA
TBepIO YCTAHOBIGHHOM'> NDHHIEOB, a HMEHHO, NOCTOSHCTBL KoamIecTBa
IBHEEHiA, HXH MOKHO CYHTATH HEOCIOPHMBIMH.

Henoceamennsiit ckopbe oubHETH JIpyroii Mmenbe cmemiaapHbIH apry-
MeHTH. BB caMoMb nbak, mpegcTtaBEMB ce6h cOTHEUHYIO TYMAHHOCTH KakT
pas3s mepexs TEMB, KaKb OTH Hesd, COrJIacHO ramoresd, oTabimiaoch Belje-
c¢tBO xasg IOmarepa m ero cmyTHEEOBB. Macca BemecTBa chcreMs IOmm-
Tepa cocTaBIfAla MeHbBe OXHOH THICAYHOH YACTH MAacchl TYMAHHOCTH BB
TOTH> MOMEHTH. MEI MOXeMD Jerk0 BHIYHCAATH IPAGJIA3HTEJIHHO KOJXHYE-
CTBO JBHXKEHiSl 5TOH THICAYHON YaCTH BB CPaBHEHIH CB OCTAJbHEIMA 999.
Yxe ¢ mepBaro B3rafia fCHO, YTO KOJHYECTBO IBHMKEHis OTHOH THICAYHOM
YaCTA MOMETDH OBITh JHIIb HEOOJBINOH XPOOBI0 KOJHYECTBA NBHEEHiA Ib-
Jaro. A Mmexny TBM®m Ha caMOMB IbBaB KOIMuecTBO IBHEEHidA chTeth
IOnmrepa BH 19 cammroMs pa3s 6oapuie, 95MB COOTB’BTCTBYIOIIL&H,: 30.1H-
9HHA, BBIYHCIEHHAA IJaA BCBXH BHYTDH €ro HaXoZdmHuxcd THIb (@gh()qau
COJIa H COJHIE), KOTOPHA 06pa3oBalHCh H3B OcTaBlIefica mocah oTabremisn
IOmarepa tymanmocrn. TakAMB 06pa3oMb, CTAHOBATCA HE jonmmm,
91068 cHcTeMa OmmTepa OTIBIRIACHE TAKAMDB NMYTEMb. :

IToxo6HOE pazcMoTphHie mpexmoIaraeMaro uempo%&ﬂﬁaro MPOHCXOMK-
IeHid ApyrAX® ILIaHETH BeleTh Kb JCTAHOBJIGHIIO ag\gﬁ@tgqﬂmx% IPOTHBO-
pbuil, npr yeMt HEKOTOpHIA H3B HOCIBIHHXE € xbe 3ambyaTeabHBL.

Bo3spaxenis IpqraBsh NeHTPpOOBEHOR THIOTE3H m, COBOKYIIHOCTH CBOOH
CIHNIEOMB CHJIBHBI, YTOOBI HXBH MOMKHO OBLIO YCTPaHATh KaKAMH-HHGYIb
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cleljaJbHBIME JOBOZAMH. 9TO He 3HAYHTH, YTO 1leHTpoObkHAA CHIA HA
Bh KOeMb cayuab He MOkeT® JaTh NPOHCXOXIEHIA NIAHETH, HO TaKoe
NpPOACXO#IeHIe He cOOTBBTCTBYeTD YCJIOBIAMD Hallell IIaHETHOH CHCTEMSEI.

Br Bompoch 0 mpoHCXOXIEHIH CIYTHAKOBD LEHTPOOLEHAA THIOTE3a
TaKXke BHI3BHIBAETH IIPOTHBE ce6s OCHOBATelbHbIA Bo3pameHid. CropocTh
IBoxeHia PoGoca, a Takke THXD MaJeHBPKAXD THBIb, KOTOPHA 06pasyoTH
BHYTpeHHee Koabll0 CaTypHA, He COIIacyloTcs ¢h LpeICTaBIeHieM® 00D
XD NeHTPo6BmHOMD IpomcxoxieHinm. HexaBHO OHIIE OTKDHITH ABa CHYT-
HHKa, o6palleHie KOTOPHXH HPOHCXOAATH BEH HANpPABIEHIA MOPOTHBOINO-
JOKHOMD He TOJHKO TPeGOBaHiAMB IEeHTpOoOBHKHOHR THIIOTE3BI, HO H JNBHKE-
HiIMB IPYTAXD CIYTHAKOBD TOH e IIaHETH.

Bt Bmay ykasaHHBIXD BhIIE 3aTPYIHEHiH, He TOBOpA YiKe O IPYTHXD,
MHB Kaxercd, ocTaeTcd OJHHB HCXONb, a HMEHHO, OTKa3aTbcd OTH THIO-
Te3s, NPUHEMAKOUed, 4TO IJaHeTH Haled CHCTeMB 00pa30BaJHCh OXHA
nocarb xpyroi m3m obued TyMaHHOCTH, Oxarojapa UeHTpoObxkHOH cmab.
Hyxno mafitn kaxoe-1m60 Apyroe o0bsicHEHie HXh NPOMCXOXKIEHIfA, AyUIIO
corJacyouieecs ¢b OCHOBHHIME (akTaMH. IIOHATHO, 4TO 3TO OOBACHEHie
JOJKHO COIIacoBaThC Tak#ke Ch KPYIMHBIMH (JaKTaMH KOCMHYECKOH 3BO:
Jonir Boobuie. Bbap mpomcxokgeHie Hale#d COIHEUYHOH CHCTEMBHI, CKOJb
Ba;KHBIMB OHO OBl HAMB HH Ka3aJOoch, COCTABISETDH JHIIb HAYTOXRHYIO YaAcCTh
9TOHX HBOJIOI[IH.

Ho mpexnge ubmMb 3aHATbCA pa3cMoTpbHieMb 3THXB 6oabe OOIIAXD
BOIIPOCOBH, 0OpaTEMcA Kb DPa3cMOTPBHII0O HYHKTOBH TOH THIOTE3EH, KOTO-
PyI0O MBI cuATaeMB Ooabe coraacymuencs ¢b (akTaMH.

Bompocs 0 mpoHeXOijIeHIA COJXHLA, a, CIBIOBATEIbHO, O MPOHCXO:HK-
IeHim 3BH31H BOOOLIe — HE BXONHTH HENOCPEICTBEHHO BB HAIIy 3a7ady.
IlpomcxomaeHie COIHNA NpPHHAMAaeTcS Kakb (PakTh yxke HaHHBIA. IlosBie-
Hie HameHd NJIaHETHOH CHCTEMBI CTaBATCA BB CBA3h Ch COOHTIEME, TaKb
CKa3aTh, CAYYAHHBIMB, IPEICTABIIOIAME JNH3045 BH No3nHBHAmMeER HcTO-
pim coxHUA. ATO OIHA H3H OTJIHYHTEJHHBIXH Y6PTH HOBOH ramoressl. IIpH-
HATh Takoe 6oxbe MO31HEE NPOHCXOkJAEHie IIaHETH KamkeTcd HaMb HeoO-
XOIHEMBIMB, TaKh KaKb [ITAHHBIA O BpallleHid COJHLA H 00b OOpalleHiH
IIAHeTD Ha CTOJIBKO He CONIACYITCH MEHIY €00010, YTO IPAMO HABOXATTH
Ha MBICIb O IPOHCXOXKJIEHIH IIaHETH IPH COBEPIIEHHO OCOOEHHHX'D yex
Biixs. Ha Ty e Mbicdb HABOZHTH TaKKe HEeCOOTBETCTBie OTHOIIE ﬁ
MacCH Kb KOJXMYecTBY IBHikeHid. JBHcTBATEIBHO, COIHIE 38KII0IALTT: BB
ce0h 745 H3B 746 uyacTedl MacChl BCeH COJNHOUHOH CHCTEME!, BT wﬁxp Ma
KaKh Ha ero JOJI IIPHEXOIUTCA JHIIb 1B IPOLEHTA Ronnqecm ‘IBHEKE-
Hig 3T0#f cmcreMbl. Takoe HecOOTBBTCTBiE IPHBOTHTE Kb éjfmemxo 9T0
y#e nocab o6pasoBaHifl COJHIA HMOABHICA KaKOH-TO HOBLI%@I‘GHT'L KOTO-
pHiii B CHAOAHID Ty OYEHb MAJICHBKYIO TOJIO omﬁmnnmgmﬁ OT'h COJHIIA
BelecTBa 0OJLIIAME 3al1aCOMB KOJAUYECTBA IBHKEHI. AHAMAaeM'b, 9TO
IPOH30ILIO 3TO 6Iar0faps TAKOMY MPOCTOMY COGHITIO, 1 Kam) IpPOXOKIEHIe
BOJW3H COJHIA 3BB3ILl HIA KaKOro-IHGO IPYroro ThI4, 06I3TA0IATO GOIb-
mofi Maccoff. Baarogapa 3TOMy OTH COJHLa OTOPBaJIach HEOOJpMWIAf 0JA
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€ro Macchl, KoTopasd ObLIa 60raTo HagbieHa KOJIHYeCTBOMD IBH:MKEHIA H3D
3aIlacOBH IIPOXOTHBIIATO MAMO HeGecHaro Thia. Taks Kakbh BH HEOECHBIX'H
NPOCTPAHCTBAXSs HMBeTca CTO MHITIOHOBD HIH Jaike 60aplie 3BB3IE, KO-
TOPHA JBHEYTCA BB PA3IHYHBIXs HANPABIEHIAXDH H Cb Pa3IHYHOR ObI-
CTPOTOH, IOZOOHO MOJEeKyJIaMb rasa, TO NpHOJIHMKEHi® HXB JAPYI'h Kb
IPYry Ha GJH3Kifg Pa3cTOAHIA HIM JaKe CTOIKHOBEHIA MeXIy HAMH HYHKHO
cyaTaTh Hem30BEHNMHE. TakHMB 06pa30Mb HAlla THIOTE3a BBOIATH PaKTh
BB BHcHIeH cTenmend BBpoaTHbIE. 3aMBTEMB emfe, 4TO MBI 3IBch Ipexmo-
JaraeMb He CTOJKHOBeHie, a TOJAbKO mpHOammkemie no m3BLCTHOH MEpHI
Mex1y 3BbsgaMm, a mocrbiHee AOMEHO CAy4aTbCd BBH MHIIIOHH Da3b
yame, 95MPB HACTOAIN[IA CTOJKHOBEHId.

Crmoco6s xbicTBisA IBmEYyImelica BOIH3HM coJHUA 3BBE3IHI BB CMBICITb
OTPHIBaHifA OTH COJNHIA HEOOJbIIOr0 KOJAYECTBA ero BellecTBa H IOJIyYe-
Hig mocaBgHEMB GOJBIIOr0 KOJAYPCTBA IBHKEHiA CTAHOBHTCHA SCHHIMD IIDH
pacApATEJbHOMD NpPEMBHEHIH Kb JaHNOMY cayyal IpHHIHEOA P o a
(Roche). IIpuunans, BeIcKazaHHRIA PomeM® MHOTO aBTH TOMy Hasalb
A noxTBepkIeHHEIE MakcysxaomMs (Maxwell) m gpyrumMu, cocCTOATH BB
TOMbB, YTO €CJIH CIYTHHKD IPHOIH3ATCA KB CBOoel IIaHeTH Ha pascTOAHIe
paBHOe 2,44 paxiycaMb mocrbgHed, TO OHD JOJNEEeHD OHTH pasOpBaHb
cHI0K AAP(epeHiaJbHATO NPHATSKEHIA (OpAIABHAro AbHCTBiA) MIAHETHI,
€CIH TOJbKO 00a HeOecHmXBH ThiIa OXHODOXHBI W OIHOH H TOH e ILIOT-
HOCTH; LpH B3TOMB cibmieHie, yupyrocte H Bch areHTH, BIifioulie Ha
pacimapeHie, He NPHHAMAIOTCA BO BHAMAHie. JTOTH IPUHIAND HAXOLHTD,
OIHAKO, MpEMBHEHie H XJd IPYrEXE CIyJ4aeBb OJH3KOH BeTpbum Helec-
HBIXD THaB, KpoMb clenialpHaro caydas, H3yyeHHaro Poime M.

Ecan mb mpmEnans Poma pacmpocTpaHEM® Ha Thia, o6rajgarnolyid
60JpIIONH HAKJIOHHOCTHIO KB PACUIEDEHIl0 HIA Jake Kb B3DHBY, KaKO-
BHIMD SABIAETCA H COJHIE, TO CTAHOBHATCS OYEBHIHBIMG, 4EeIr0 MBI JOJKHBL
IpH 3TOMD OXHIATh. llpATAmeHie pBmkyuleficda BOJH3H COJHIA 3BB3IHI
MBI JOJUKHBI CUATATH HPHTAKEHIeMB IHP@epeHIialbHBIMD, T. €. TAKAMb,
Kakoe M nMBeM® npm npmamBHOMB nbiicTBim. IlpaTdameHie 3T0 cmocos-
CTBYeTH B3DHIBY BIOJIb JHHIH, cOeImHAIIIEHl B3phBaloIeecd HeOecHOe
1hx0 (coxHuE) co 3BB3moii. Bs TO We BpeMs ykasaHHOe NpHTsKeHie Ipo-
H3BEeTH Cikarie sroro Thia moxh UDSIMBIME  YTIOMB Kb YEa3aHHOR
JHEHIE H, cIbI0OBaTeJbHO, 0yIEeTH CIOCOOCTBOBATH JOKAJIH3ALIA H vcmenﬁ@
B3PEIBHArO 1biicTBiA. TakHMEL 06pasoM®b, aloliee B3PHBS HEe(ecHOe THao
yIOZ006JdeTcs Kakb OBl IBORHOMY apTHJIJIEpPiHCKOMY OpYAi, cxp”hn‘z@g\ﬁowy
H CKATOMY LO-CpeIuHB W BHODACHBAIOUEMY CHADALE B Hanpim\x BHIE Kb
npoxopameii BOamE3m 3BB31b H HampaBJeHiH, IpAMO npomaQﬂMomﬁmm
»CHapPATHI®, HAIpaBIdgIIiecs Kb 331331115 HE TOJBKO np JeRATCAd Kb
nocrbaueil, 6xarogaps es IpATAKeHi0, — OHB Takme QTK OHSAIOTCA BII e-
pen’s, 61arogaps esd COOGCTBEHHOMY I(BH/EGHIIO ,,CH P 1“, BbIOpachIBae-
Mble Bb IIPOTHBONOJIOKHOMD HAIIPABIEHIH, noxnepraf@a‘&@ i],’hH(}TBlIO KaKb pash
00pATHOMY, KakKb 5T0 MBI XOPOUIO 3HAaeMD H3b BAKOHOB OpHIABHATO AbH-
c1Bid. Ecim BeIOpackiBaeMbIsl Macchl BO BpeMs cBoero moierta OyIyTH BB
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10cTaT0uHO#i MBpE OTEIOHEeHH, TO OHE HOHIYTH 1O AIIANTHYECKOH, mapa-
0oam9eckoil HIE THHepGoamueckofi op6uTH BMBCTO TOro, 4T06H 0GPATHO
yoacTe Ha COJHIUE, 4T0 OHb cxbiaim 661 BB OTCYTCTBIH OTKJIOHAIOLIATO
IbHcTBia 3BB31H.

Ecam nbitcrie, mexonsdiiee o1s 3BB31a6 Bh HaOpaBJIeHIE e COOCTBEH-
HAaro JBHXKEHifl, (DAaBHATEJHLHO MaJI0, —YTO 6yAeTH AMBTH MBCTO BH TOMB Cay-
yah, korga 3Bb3xa Mana HIM HAXOZHTCA BH 60JBIIOMDB OTAAJEHIH, — & B3PHIBD
Ha coxHUB mpomsofigers, cabroBaTenbHO, HA HEOOJLIOE pAa3CTOsAHIE, TO
orgbaEBIIagca Macca YIazeTh OOpDATHO Ha coJHIe. B 3TOMB caydab Ko-
JHYECTBO JBHMEHIiA, NOJIyuyeHHOe 3TOX MaccoH oTp xpbiicTBia 3BE3mEI, 0y-
IeTh CI0COOCTBOBATH YCKODEHII0 HJIM 3aMeIJIEHiI0 BpAalleHid COJHNA, CO-
OTBBTCTBEHHO OTHOCHTEJIHHOMY HANPaBJEHI0 3TOr0 BpamleHis BH TOTH MO-
MeHTs. Ecan 3314, yBIekas orpbanBuieeca Thiao 3a co6010, IpOH3BENETH
OTKJXOHAKIEs nbiicTBie, yHOcAmee Thao Ha pa3cTodHie, 60Jplnee patiyca
COJHLA, TO THIO 3TO CTaHETH BPAamATHCA IO HIIANTAYECKOH OpOHTH BO-
Kpyrs coxsna. Mckmouenie Mb OyieMb HMBTH BB TOMB cayyab, Korga
OTKIOHABIEe nbicTBie HACTOABKO BEJHKO, YTO IPHBOAHUTH OTABIHABIIEECHd
TH10 Ha mapaGoJHYecKyl0 HJIH THNOPOOIHYECKYI0 OPOHTY, YHOCAUIYI0 €ro
Bh 0e3KOHEYHOCTh, HJIH ke Ha OOpDATHYI SIIANTHYECKYI0 OPOHTY BOKDYI'H
IBHKymelica MEMO 3BB31bl, pbrag ero TakEMBH 00pa3oMb COYTHEKOMB
nocabrnet. Behb 3TH BO3MOMHOCTH HE TOJBKO MOKkHO cedb mpocTo mmpen-
CTaBHTh; OHB H3y4eHH HOAPOGHO A-POM> M YJIHTOHOM'B HPH TOYHOMbB
aHalu3b myrted BHIOPOMIEHHBIXH THIB BB LEPBHIXE JEBATH CIyYadXb, IPH-
BeJEHHHXDb 9THMDH ABTOPOMB BH €ro MaTeMaTHYEeCKOMh H3CABIOBaHIH, Ka-
caomeMcs TaHHATO Bompoca. Bo BebX® 3THXD CAyYagX®s OTHOCHTEJIBHO
MAacChl, IOJOMEeHis, OpOHTH H CKOPOCTH NBHKEHis JIBHKYIIelficas BOIM3H
colrana 3BB3gE He cibaaBO0 HH OAHOTO MpefNoJOikeHis, KOTOpoe He HaXO-
IHI0ch OB BB mpenbirax’h BO3MOikHAro. Bb pa3oOpaHHEIXH BB JadbHBH-
meMb 48 caydadaxs M yapTOHD Haulexb, YTO 3Hepria orybieHia Belie-
CTBa MOkeThH OBITh OYeHb 3HAYATEJbHOH Iaxe BH THEXH cAydasdxsb, KOTAA
3Bb3ma He o0xagaeTs OOJablnell Maccod, ybMB Halle COJHIE, a NMPHOIHKE-
Hie ed Kb IOcabgHeMy jgaxe lIpeBHINIAET'h pascTOdHie 3eMIH OTH COJHIA,
X0Td Bh HEMHOTHXH CJIYYafdXb NpHOJIHKEeHIe 9TO OO0 NPHHATO PABHHMT
VKA3aHHOMY pAa3CTOSHII0 HIH Jaxe NMOJOBHHB ero. BEITL 06GHADYEEHD 3a-
MbyaTenbHBIH (aKTB, YTO TA& Ke CHIA TATOTHHIA, KOTOpad, coma(;}m
odmemy MHLHIDO, sBIgeTCA MOI‘YIIIeCTBeHH’ﬁHIHHM’B aTeHTOM'b ROCMH%ER@
KOHIeHTpaIid, BMberh ¢b ThEMB IPH YCIOBiH OBICTPAro COXHMEHIA 'f"hm,
¢b HAKJIOHHOCTHI0 Kb B3DPHIBAMDB, 3HAUHTEIBHO CIOCOOCTBYETH p& chbuBanio
MaTepid BB NPOCTPaHCTBE.

Br pmarpnbiimieMs OBLIO IOKAa3aHO, YTO BB TeYyeHie \neplona Io 20
A5TH 3BbB3MAa MOMKETH OCTaBaAThCI HA TAaKOMB Pas3CcTo Hm\ OTH COJHIA,
¢’b KOTOParo OHa MOXKETH NPOABIATH BHIIIEOMHCAHHO icrBie. BB cper-
HEeMb 3TOTH Mepioj’b BHh H3YYEHHHIXD CAyYasaXb p%ﬁ{%ﬂ NATH TOTAME.

Bt mpojo.keHie ykasaHHaro mepioga nbiicTBif 10.MKeRT mpomCXO-
JATB,— 3TO MOXHO CKa3aTh IIOYTH ¢b MOJIHOH yBBpeHHOCTHIO, — BABIH DAL
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B3DHIBHBIX> HMIYabcOBB. Ilocabamie #e XOJKHBI IaTh BB pe3yabTaTd Ib-
JBId DOTOKD BB BHAE INyuHOCTEH HJH BOJIHG COJHEYHAr0 BeIIECTBA Bb
COIPOBOKIEHIA JAHGPY3HO pa3chaHHOH MaTepiH, — IBYXHs 5JIEMEHTOBE,
00pa3yIoOIHEXD, COTIACHO HAIIeMY TOJIKOBAHIIO, Y3JBl H COOCTBEHHO TYMaH-
Hblg MBCTa BB CHEPAIBHEIXh TYMAHHOCTAXB. [10106HEIE IOTOKH, IOHATHO,
JOJKEHBI OBLIA NPOHCXOAHTH HA NPOTHBONOJOKHHXDE CTOPOHAXD COJHLA H
JONKHH OBLIA OHITH HANpPABICHHHIME BB NPOTHBOIOJOXKHHS CTOPOHBI, —
OIATh TAKH YepTa, NpHCYINasd BCBME CIHPAJbHBIME TYMAHHOCTAME.

Herpyrro yoBmnmThca, 4TO OpPH YKA3aHHHXD YCJIOBIAXE IOABIEHie
ONHCAaHHHXD 00pa30BaHill ecTecTBeHHO, — MOXaayil, mame Hem3ObxHO. Ti1a
BOOOpaKeHid YTOMHTEIbHO CIBIATH HBCKOABKO Goabe mOIPOGHO 3a BCel
cepiefi BO3MylIeHif, BHIBHBAEMBIXh> BH H3BLCTHOH NOCABIOBATEIHHOCTH
3BB310d, BHHOBHHIEH BTHXDH fABIeHiH, X0 TBXH HOpPH IOKa OHa HE yla-
JHTCA Ha Takoe pa3crosHie, TIB ona yxe Hegbareapna. Ho ecam MEI 3a
3THMB IPOCIBIAMB, TO OKAKETCA, UTO BH KamKIbIdA JAHHBIH MOMEHTH MHI
6yieMt HEMBTH cOEpaXb ¢b JBYMS OOTOKAMH, HCXOIAN[AMHA H3B JIBYX'b
NIPOTHBONOJOKHBIXS KOHIIOBS HOABeprimarocs a3MbHeHiAMD HelOecHaro Thia
H COCTOANIEMH H3% Y3I0Bb H JHPPY3HO pascbaHHATO BelecTBa, IpH
3TOMb, XOTA H OyIeTh MHOIO HENpaBHIbLHOCTOH, CHMMETpid BB OOLIEMb
coxparaTca. CoraacHO mpHEpOIB ¢BOEro MPOHCXOXKIEHidA, IOTOKH OYAYTH
HaXOJHTHCA BB ILIOCKOCTH OPOHTH 3BH3]IbI, BHIBHIBAIOIIEH ONHCAHHBIA fABJE-
Hif, a IIO3TOMY BB O0mEMD IOTOKH BTH OYAYTH DAcHOJOKEeHBl Kakb Obl
no aucky. Kpail Bcero o6pas3oBaHis 0yIeTh NPaBHIBHO 3IJIHOTHYECKHM.
Odpas3oBanie yKa3aHHOH IHCKOBATHOH (OPMBI KaKh Heap3d Jydlle IOIXO0-
JHTH IJIA TOTO, 4TOOH MOCAYMHTH HAYAJIOMB JJIS IPYIOB IIaHETh, pasMb-

HIeHHBIXDs BH BHADL JHCKA, KaKb 9T0 MH AMbeMb® BB Hallell COJHEYHOI
cacreMb.

CuompaasHas ¢opMa,— 3To cabayers OTMBTHTH, — OTHOCHTCH KB IIO-
TOKaM'bB Ch HXH y3JIaMH H THPPY3HO-paschbIHHEIM'S BeleCTBOMB, & HE Kb
HHIHBHIYAJIBHHMB NIYyTAMD IBHKEHIA KamKIOH H3B COCTABHEIXD
yactell BH OTXBAbHOCTH. CYHTAIOTH, YTO OYTH 3TH BBH 00meMb HMBHOTH
3IIHITHYCCKYI0 (ODMY H YTO OHH HAXOJATCA IIOAD BIiAHIeMD LEHTPAJb-
HOH Macch CIHPAJH. Y3ap HempeMBHHO JOJEHBI 00Ja1aTh BpAl[aTeIh-
HBIMB JBHEKEHIeMD; eCIH #e OHH BEeJHKH, TO OHH JOJKHB BIIATH Ha He-
NOCPeJICTBeHHOE JBHKEHie BellecTBa, HAXOAAWarocs Bb cpeph HXB Bmﬁ%
Hif, —H TakAMb 00pa30Mb CYIIECTBYIOTH BpAIIATEJbHBIA JBHKEHIA \\30
KPYyI'h BTODOCTEN€HHHXD IeHTPOBD, IIOJYHHEHHBIA JBHMKEHIIO @{gkpvm,
IJI1aBHAro I[eHTpa TYMaHHOCTH. &

ComparsHag (opMa He MOKETH CYHIECTBOBATH 6e3 OHEUHO J0JTO.
Ecanm nenTpaJpHad Macca BeIHKA, a paschaHie BelecTsa i \Tﬁrae'r'b JHUIL
yMBEpeHHOH cTemeHH, TO YaCTH, HAXOAAMiscS BHYTPH, ,H\@;ZIE)HH BpaLaThCs
ropasno Owmicrpbe, 9bMB 4acTH HapYHKHBIA. eronapg{@j@my CIEDPAJbHEIE
HOTOKH IOJKHBL Bce Goabe m Goabe CBemeBaTLCﬂ\;{o TEXs HOPB, HOKA
OHH He COJBIOTCS BB JIHCKD H HE IPHMYTH OJXHOU ‘W8 (OpMB ILIAHETAD-
HEIXb TyMaHHOcTed. B® HBKOTODHIXE CAyYadX’b 3TO IpeBpallleHie CIHpaJH
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Bb JHCKD JIOJKHO COBepUIATHCA BB KODOTEiH mepiogs. Ho BB Thx® cay-
Yasax’b, KOTJa paschimie BeaHKO, a BB IEHTPE OCTaeTcs Malo BeIIeCTBa,
PasHANA BB CKOPOCTAXH NBHACHIA pa3IHUYHHIXE PascBAHHRXE YacTed Mo-
KeTh OHTh HeOOJAbIIOH, CBODPTHBAHie CIHDAIH MOKETH CTATh 9Pe3BHI-
YallHO MeJJeHHHIMB, H CYL[eCTBOBaHie mocabaHel IPOTONIAKATEALHBIMB.

Maremarnueckis BHYHCIeHis A-pa MyJAbTOHA SICHO YKA3HBAKOTH HA
TO, 9TO 1JAd Da3BHTiA COHPAIPHOA TYMAHHOCTH, IONOOHOH TOM, KOTOpad
Jala Hayala Haumed mraHeTHOH cHcTeMb, padcrosmie 3BB3EE OTH COJXHLA
AOJEKHO OBLIO GHITH JOBOJBHO 3HAUATEJBHHIMB. JIBHCTBHTEILHO, BB HTOMB
crysab m3Beprayra OBLIa JHMb Ype3BHUAfiHO Ma’xad uacTe mbJaaro, o
paschbaHie MaTepim GBLIO CPABHATEALHO OrPAHHYEHHHIMB. ECIH e 00.aa-
Taoulis 60JpMION Macco#t 3BB3AE, H3B KOTOpPHIX'h OJHA HIA 00B obxama-
RAl0TH GOXbIOH HAKJIOHHOCTHIO Kb B3pHBAMB, BCTpBTATCA GIH3KO, NpH
YeMb elle CKOPOCTh NpHOMHKeHiA 6yIeTh Ype3BHUAHHO 3HAUATENHLHOMH, a
OyTh IBHAEEHIA BH KPHTAYECKIH MOMEHTH 0yZeTs 06.1a1aTh 6OJIBINOH KpH-
BH3HOH, T0 3(fexrs Gyxers ropasgo G6oabe 3HAYATENbHBIH, H IOXYYHATCH
TYMaHHOCTh IrOpasfgo 60JbINEXT pa3MbpoB® H ropasio 6oabe paschammaro
Tana. PazcMoTpEME, 1aa npumbpa, TOTH cIyyad, korga 3BB3ma MeHbIIei
BOJAYHHBl 3aXOJIHTH 3a Pomesckyo rpamany 3Bbagel Goabe EpymHOM.
IIycrs 3Bb3ga mepexs THMB, Kakbs HauaTh OKA3HIBATD B3AHMHOS BIisHie,
001aJa6Th cpefHeit ckopocTsi 3BB31H spbaaro tama. Ilpm mpmGammeHim
9THXD HEGeCHBIX'h THIB IDPYI'b Kb APYIY, CKOPOCTH 3TH MOTYTH JOCTHTHYTH
TAKOH BEJHYHHB, YTO, KOTAa MeHbmas 3BB3xa Npoizers 4yepess Pouies-
CKyI TPaHHNY OGoxpliedi 3BE3IEL €s CKOPOCTH MOMKETH NOCTHTHYTH, — H
TaKOH cxydail 6yrers HepPBIKEMSB, — HBCKOIBKAXD COTEHD KHJIOMETDPOBD
Bb CEKYHAY — BH 3aBHCHMOCTH OTH Macchl 3BB31b. WrHOpEpYsS Ha BpeMs
pascBsHie BemecTBa, MH YBHIEMB, uTO MeHbmas 3Bb3ga  IOKHA
COBEpIIATh BOKPYI'h OOJbIIEeH IyTh HO KOHHYECKOMY chYeHio ¢b (OabuIOi
KDHBH3HOH, mojpBeprasgch Bce BpeMs AbficTBi0 €O CTOPOHB G6OapIIATO He-
6ecHaro Thia, KpafiHe pasIMYHOMY BH esl pasIAYHHIXDH TOUKaXb. COIIACHO
PomesckoMy OpHHIHIY 3TOr0 JOCTATOYHO, UTOGH DPA3OHTH BH KYCKH MEHb-
uryo 3BB31y, ecam OHa IpeICTABIAETH COGOK IACCHBHO® THIO, COXPAHSW-
meecsd BB UBJIOCTH JHNIB 6Iarogaps coGCTBEHHOH chIb TATOTHHIA CBOAXB
JacTed; T. e. MOCABIHAT BB TAHHOMB caydab OyjgeTh HeATpaJH30BaHA Cb
HBKOTOPHIMB H3IHUIKOMB. U8B 9TOr0 Ccabiyers, 4TO BB BTOMB npOIngg%i;)
BCA CIIOCOOHOCTH 3BB3IBI Kb PACIIHPEHIH MEPeXOJATH BB padoTy p;§‘e§x-
Hig Bemecrsa. Ho Bce 9To coBepuaeTcss He MOMEHTAIBHO H IDH wg@?’%
#3BBeTHOMS mOpsaRb. 3BB3ga BH TeueHie C¢BOero npuéﬂnme}r«%@\émep-
raercs NPHIHBHOMY YIIAHEHI0, IPH YeMb CIepeld H C3alH MOABIAWTCA
KOHYCHl NPAIABA, & CPeJHsA YacTh caaBiamBaerca. ITo Mbph npuGrmmkenisa
KOHYCBl CTAHOBATCA BCe BEIIe H 3aocTpeHHbe, a cpg;;g@@ Bce 00JablIe
CLABIMABAETCSA, TaKh YTO KOrga 3BB3Ia 3aX0IATH 3a B@@;QB(V}EYIO TpaHHAIY,
OHa NPEJCTaBIETH H3b cebda ckopbe BepeTeH006pas; : 7610, TBMB WADPD.
Kpomt Toro, oma Bce Bpems mogsepraercs Tpemioo BeabicTBie m3MBHReHis
HallpaBIeHis B3aHMHATO HNPHTAKeHiA o6BEXB 3BB315. TakAMB 06pa3oMsb,
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OpHJIABHBIE KOHYCH IOCTOSHHO OTCTAl0Th, HOTOMY YTO BCAKOe ra3o00pas3-
HOe Thio o01agaeTs BA3KOCTHIO. MBI MOKEMTB CKA3aTh, YTO BCH B3DBIB-
Hag cHJIA MaJoi# 3BB3AsI 0cBOGO:kZaeTCA BO BpeMs ed BCTYILIEHIA 3a
PomeBckyro rpaEEINy, B 4TO B3DPHIBHOe IbicTBie Bce BpeMsA HANpPABIAETCS
BIepeNs H Hasagb, OJarogapd JEPdepeHmiaipHOMY nbiicTBil0 mpHTA-
MeHiA cOo CTOpPOHH Ooapmed 3BB3AE. BB BHIY TOro, 4TO IPHIABHLIO
KOHYCH — JBa JKepJa Hallero TIHTaHTCKaro OpyAid — BCEIJa OTCTATDH, &
TaK#e BH BHAY TOrO, 4TO IYTh, ONHCEIBAeMBIH BOKDYI's 60JBIIOTO HeGec-
Haro thra, o0aanaeTs 60JbIIOH KPHBH3HON, BHIOpachBaeMblsa Thia IIpH
CBOEMs II0JeTH HalpaBJieHH He IPAMO Kb 6oapmmoif 3BB3xb B BB mpoTH-
BOIIOJOKHYI0 CTOPOHY, a Kb TOuYkb, Haxomamenca HBCKOIBKO HO3aJIH, H Kb
COOTBBTCTBEHHO NIPOTHBOHMOJNOKHOH. CaMo ,apTHaIIepifickoe opymie® Haxo-
IATCA BB COCTOAHIA OBICTPAr0 BpalleHis H ,CHAPSIB“, BHIODACHIBAEMEIE
OIMHD 33 APYTHMB, IBHAYTCA IO PA3IAYHEIMB HYyTAMB. ITO MOKETH IO-
MOYb HEIOCBALIEHHOMY IpefcTaBHTH ce0b, KaKh BB KamAbli FaHHBH MO-
MEHTH OyIyTH OTHOCHTHCA JIPYI's Kb ApYry Thbaa, mocabroBaTeabHO BbI-
GpackiBaeMBEId BO BpeMsd 3TOro BpalneHid. IIo Teopim mph 3THXH YCIOBIsIXD
0y1eTs pa3chbdaHO OUTH Bce BemecTBO MeHbIel 3BH31pl. Bamre aprriiepifi-
CKO® OpyAie ABIfeTcs BB OJHO H TO ke BpeMA H OpPYIieMb H CKIAIOMD
cHapaAnoBE. Toxpko BeabxcrBie TOro, uTo0 IBHCTBETEJIHHOCTH HE BHOJHB CO-
BIAJaeTh Cb TeOpied, YacTh BeleCTBa OcTaeTcd HETPOHYTOH BB BiLb
fipa cnoupaid. BerpbuamoTcd cHEpalbHBIA TYMAaHHOCTH Cb HeOOJBIIAMH
aipamu. llordTHO, OHD XOMEEB BeTpbYaThCA CpPaBHHTEABHO pBIKO, TaKb
KaK'bh 3aXOkjJeHie 3a PouleBCKyl0 TpaHHIY HE MOKETH CIYYaThes YacTo.
Bnpouems, BbPOATHOCTh TAKOTO NPOXOMNIEHIA elle BB MeECTh pa3h 00JblIe,
yEMB BEPOATHOCTH CTOJKHOBEHId.

ITokyna BB» Hach cBb#o mpelcraBleHie O BepeTeHOOODA3HO BEITAHY-
THIXH Thiax®s, 3aMBTHEMB, UTO CTOJKHOBEHie HEOECHBIXEH THab IO KacaTedb-
HBEIMB HJIH IOLh YIIOMB He cabayers ce6b mpeicraBiaTh, Kakb 9TO CAHIL-
KOMB 4acTO 15I1al0Th, BB BHAB CTOJKHOBEHIA WAapoBh, ABHMKYIUIHXCA IO
OpAMBIMG JHHIAMB. BT pa36mpaeMbXb caydasxs MH AMTeMb 1ba0 ¢b
CONPHKOCHOBEHIeM's HJIH Cb 3aXOEIeHieMb IPYI's Ha Ipyra ABYXD YI.IH-
HEHHHXD, CJIEerKa COTHYTHIXDH BepeTeH000pasHBIXs THAB, JBHKYUAXCA Cb
3HAYATEJbHOX CHJIOH BOKDYI'h HXH OOIAT0 IEHTpa TAHKECTH, 110 KOHHYe-
CKEMB cbueHiAMB ¢BH 60JbIIOH KPHBH3HOM. \X

CroakHOBeHid, caMO C€00010 IOHATHO, XOJIKHEI BCTpT,‘IaTLcn,’
CPABHHT@JBHO b BeIYUWIMMH Kb paschamilo BellecTsa anGJIHmeH'mﬁg/paB
JHYHHEXD TANOBE. O CTOIKHOBEHIAXs MH YIOMAHEMB 31ECH ‘%n\quxbﬁo 1
n0aHOTH. CTOJNKHOBERie HOXB YLIOMBH MBl MOMEMD IOCTABHTH TOTYACH Ke
nocak CONPHKOCHOBEHis IO KacaTeJpHOH; OHO 6e3D covmﬁsn JOJKHO JATh
pascbarie B® BHAB cumpaJn. C’IOJIRHOBGHIe LEHTPAILHOE ,\p‘oum{o BeCTH
Kb UPE3BHUAfHO 3HAYATENBHOMY paschamio — pama&%i}@iy I Hempa-
BHJIBHOH (JOPMEL. /\/x@

CIIHpaJILHaH anpeo6pa3naﬁ Q)op\m KOTOpPYIO nonyqaem OJHO CEOII-
JeHie BeuiecTBa IpH JIBHJKEHIH BO3IXb ApPyroro CKOHJIQHIH, 1no Bceit Bb-




POATHOCTH, COXPAHsAETH CBOE 3HaUeHie He TOJABKO BB CAyyab CIJIONIHHIX b
Tha'h, KaKOBH, HanpaMbps, orabapnbia 3Bbagel. PopMa sra  mMoaydaeres
Tak#Ke H BB caydab ckomiaeHiss 3Bb31H, KOrIa MOTOOHBISA CKOIJIEHIA B3a-
AMHO HPHOIHKAIOTCH, IPHXONA BH COOTBRTCTBYHOUIEE JBHMKEHIE OJHO 110
OTHONIEHID Kb JPYroMy. 9ITO camoe Cb ewe Ooabliei yBLPEHHOCTHIO
MOKHO JTBEPKIATH O TOMB cayyab, KOrma OTHO Takoe CKOIJIeHie IpoXo-
XHTH CKBO3b IPYroe 10 KPHBHIMG JAHIAMD. TakHEMD 00pazoMb, eCIH 1ake
OKaikeTcsl BLPHEIMB TOTH BeTphyamourifi cepbe3HBIsl BO3PAKEHisT B3TJISIT,
9T0 HBKOTOPHA H3B CAMBIXT GOJBIIEXH CIAPAJBHBIXH TYMAHHOCTEH IIpeOJ-
CTABIAIOTE COG0I0 HE YTO HIOe, KaKh YPEe3BEHIYAHHO OTIAJEHHBIS CKOILIEHIs
3Bh3Lb, TO H Toria Mel 3rbeh OygeMbs HMBTH 1bBaI0 B IIpHM’ﬁHeHiOM’L
XOTSt 4 BBICIIArO HOPATKA, TOTO ke HPHHIANA pas3chbaHid 0THh NpHOIHKEHIs.
Hyxno mMbTh Beerja BL BHIY, YTO CKOILIGHisl BemecTBA ¢h OTABILHBEIME
IeHTpaMH TATOTBbHIA, Bce paBHO Oy yThH JA TO CKOIIGHIS HeIpPepPHIBHBLI
HII HBTB, JBAKYTCA OZHO BO3IB Apyroro He IO NPAMBIME JHHIAMD H He
pasioMbpro. Beerga IpH 9TOMB IPOHCXOLHTH JBHEEHie M0 HITHICAMTE,
napabodaMb HIA THNepPG0IaMb, BCOria IBHKEHIE DA 3TOMB YCKOPAETCS;
IIDH TOM'H €lile HAYHHAeTh CKa3bBaThCA IBiicTBie PasHOCTHATLO LPHTSKEHid,
KOTOpoe yBeamunBaercest 10 MEph B3auMHaro npuOIMKeHis H KJIaleT’h CBOH
OTIECYATOKT Ha OOI[IH pe3yabTaTh.

[IpuurceBag nmponcxoxeHie OOJILIIAHCTRA CHAPAILHBIXS TYMARHO-
creil afperry B3aHMHATO HpHOIAAENia 3BB3IH, HAUIA THIOTE3a XOPOIID
cornacyercss ¢b TEMB (QAKTOMB, YTO WUHCJIO CIAPAIBHBIXB TYMaHHOCTEX
BHAYATEIBHO IPEBOCXOIUTDH YHCIO TYMAHHOCTEH IpPYroro poga. YKaseiBas
Ha 310TH (akrs, Rexeps (Keeler) sambruas, 4rto cOEpaIbHBIS TyMali-
HOCTH JIOMGKHBL OBITH OOSIBWHLI CBOMMEL IIPOHCXOMISHIeMh KaKOH-HHOYIH
BechbMa 00b4HOfl mpmumnh. IlpuHAMas BO BHAMaHie MHOTOYHCJIEHHOCTH
3BE31h, pasHOOOpasie HXb IyTedl @ pasiuyis Bb CKOPOCTH HXB JBHKEHif,
TPYAHO ce0h mpeicraBuTh siBaenie Ooabe o6pruHoe, wbMb TheHoe mMprHGIH-
KeHie Meir1y sBhsgaMmu. Ho jgocratoumas gactora BL ATOMB ciyyab mMmbers
HaHMeHblee 3HaveHie. [ias Toro, 4To6B YJIOBJIETBOPATH TPEOOBAHIAMB
ABACTBHTENBHOCTH, THNOTE3a JIOJAHA BHCTABIATH (PAKTH, HE TOJILKO 00.Ja-
Tapuiie GOJBUIOH YacToTod, HO H MOTyH[ie AaTh CIBIyIOllie pe3yIbTaThl:
1) cuHApaIbHYI0 (OpMY, IIPeIOAATAOYI0 HbiicTBie CHIbL O/IHOBPEMEHHO
IO paliycy H 10 KacaTedbHOd, 2) IyJascaTOpHHIT 3PPerTs, Haxonﬂ/ﬂnﬁ
CBOE BBIpakeHie Bb IOTOKAXh, COCTOSIIUXD U3 Y3JI0BH H 4?{1{){)33&(&9&;-
changaro BemecTBa, U 3) JIBOMHOE HerTevdeHie H3'L 1[eHTpa, npnﬂn@@;{imee
PopMy JIBYXDH IHOTOKOBE, PACXOIAUAXCS Bb uporymoumlomn,uf @ﬁomﬂ H
IAQPY3HO pa3BLTBITIOWUXGI BH CBOUXH OTIAIEHHBIXD KOHIIA

Cpejiu HeOECHBIX'E  CROILICIIH Mul He EMbeMb ()OHTQ\\ ‘OIIpe;LMeI{HO
O'1e PUCHITHIX'p, YhMB CIAPAILHLIS TYMAHTOCTH, W BCE mw\%ml, Berphua-
I0TC 0COOBHH) 4acTO, HMPeTCTaBIId coO0 CaMbli 06ngn THAOD TYMAaH-
HOCTEH. C’ro'nmom,me HOLh YILIOMB, RAKL Yike ('uwa\{;ci 6e3h COMHBHI,
MOKETh BBHI3BATH H3BBLCTHHA KJIacCh BEChMa pa"s('i,fmnmxr) TYMaHHOCTEH.
OHaKoO, COMHATE.IBIO, YTOOBl OHO MOIJIO BBI3BATH He TO, 4TO BCh cremend




H BHJB CIHHDAJIBHBIXB TYMaHHOCTeH, a XOrsd OBl TOJBKO GOJBIIHHCTBO HX'B,
Ch JIPYIOH CTOPOHB BBLPOATHOCTH CTOJKHOBEHIS CpaBHHTedbHO Mavda. Ho
JlaiKe IOCTOJbKY, IOCKOJBKY CTOJKHOBEHie ABIAETCA JOCTATOYHOH IIPHYH-
HOH, OHO BB CYUIHOCTH IIpefmnoiaraers Th ke NpHHUEIB ibiicTBid, 4TO H
paschamie BB cayyadxt  upuOammeHida. TakuMb 00pa3oMb, ¢TOJIKHOBEHie
ABJAETCA JHUIb HOCIBIHAMT NpeIcTaBHTeNeMD JJIHHHOH cepim dABJieHiii,
menbe karacTpouueckie YJIEHEL KOTOPOH COCTABIAIOTT GOJLUIMHCTBO AHME-
CTBATEJbHHXD C.IyuyaeBh. CTOJKHOBEHIS HOAB JIJIOMD, IOBHIEMOMY, BCTPE-
YaTCA CIAMEKOMB PbAKo, YyTOOB JaBaTh HA4al0 Takod yacto Berphuarn-
mekdca ¥ Takod pasHOOOpa3HOH TIpyImb, KakOBOH ABIAKTCS CIHDAJBHBISA
TyMaHHOCTH. IlovTOMy c¢TOJMKHOBeHIS cabayers cyurarb OIHHMb H3b
HCTOYHHKOBG CHHPAJBHBIXD TYMaHHOCTeH, HO HCTOUHHKOMD He €JIHHCTBCH-
HeIMB. BEposaTHOCT, mpmOamkeHisa, Beaywaro kb paschamilo, Ooapuie Bh-
POATHOCTH CTOJKHOBEHig BH 1--10 MHJIIIOHOBL pPasb; H BCE TARH, €CJIH
Mbl DPAMEMD elle BO BHEMaH:e HENDEMBTHOCTH CaMbIXhb MaJbiXb TYMaH-
HOCTeH, TO IJd Hach OyAeTh HeICHHIMD, TOCTATOUHO JH IS O0BACHEeHIs
MPOACXOKIEHIA OrPOMHATO KOJIHYECTBA TYMAHHOCTEH OJHOTO TOJBKO MO-
MeHTa npuOamkeHid. Ho sro 6ygers TOJLKO BB TOMB cayuab, ecam Mol
HpAEMEMB, YTO TYMaHHOCTH, HMbouigcsa BB HACTOALLCe BpPeMs Ha JHIL,
CYUIECTBYIOTH OJaarogaps HOPMAJbHBIMG IBHAEHIAMDB HLING HaMb H3BE-
CTHHIXD 3BB31s. Ecam ke, coraacHo rumorest Kanreiina (Kapteyn),
NpU3HaTh, YTO 00JbINOE 00JaK0 3BL3IH BB Hacrodmee BpeMA IIPOXOIHATH
CKBO3b IPYroe, TO YHCIO BeTpbub, HPHBOJUBIIUXG KD pas3chaniio, MOIIo
ObITh HEOOBIYaHO BeIMKMME, a BMberh ¢b TEMB MOTJIO OBITH  YDPE3RHI-
YafHO BHAYHTEJIBHBIMB H YHCJIO CHHPAJILHBIXH TYMAHHOCTEH.

3aHABIHCH HBCKOJHEO MOAPOOHBIME H3JIOMEHieMDb Halleil KoHIeniin
0 TMPOHCXOMTCHIA CHHPAJbHBIXD TYMAHHOCTEH, MBI JaleK0 YKJIOHHJIACH OTH
I1AHETHOH IPOO.IeMBl, ¢h KOTOPOH MBI HAuyaJd CBOH pascymieHis. HUrars,
BO3BpaTUMCA Kb TOH CKPDOMHOH TYMaHHOCTH, KOTOpas, COTJACHO THIOTEe3E,
orabamzace OTH HAlIeTo CoJHIA M IpeJHa3HAuYeHa 6blia 114 o6GpasoBaHid
CeMBHA IJIaHeTh, Ha OXHOH H3'h KOTOPBIX'h MBI 06ATaeMb. IlepBOHAYANIBHO, CAMO
co00ii pasymbercsa, Marepiaxs, H3h KOTOPAro 06paszoBalnch ILIAHETH, OB
HAYBMB HHBIM'F, KaKD COJHEYHOH cyOcranuieif, a, cabroBarelbHO, BD
Goapmedl cBOeH Yacrw, ecAd HE CIOJHA, HAXOJIHJACA BH 1a3000pasHOMTD
COCTOAHIH. OTO TIa3000pasHOe BEIeCTBO BHIOPACEHIBAJIOCH IIOCAhloBaTeb .
HBIME TOJYKAMH, BBI3BAHHBIMH IIOBTODHBIMH B3DBIBHBIMH 1HLHCTBisIMH
TOJYEH, HJIH BOJHBL, IPUBEIH Kb 00Pa30BaHII0 y3JI0Bb Heupanmwon/{@)ﬁm,

COTPOBOTABIIAXCS BENIECTBOMB, HAXOJHBUIHMCA B COCTOAHIK, KPAIHATO
paschanisa.
TorurooOpa3Has, nyJbcallioHHadg IHATeIbHOCTD, 110&{ Xa-

paKTepHa I IIOCTOSHHO B3])HIBAIOUIAXCA ThaID, IulI\HL\Uy\\\ Hdllpﬂ\{h[)h,
ABJAAETCA COJHIE. Bmopaubmame ,,npo'rvoepa}{eul,“ ?(?\40\;%3{{19\! b MO&LCTH
JIYJRHTI) Y()I)OIIIEH HJI. IIO(Tp?UIleH BbH 3TOMDB OTHOIIL }\ o [pH cyuiecTBoBa-
Hin IOAXOAAINIHXs areHTOBH TaKasl ;I,'L&IT €JbHOCTH \Pffl'ﬁe’l‘h Beh  1raHent
CTaTh pHTMH‘IHOI/I. (J) IILQCTBOB&HIO TAKHX'h areHTOBH MOKHO lIpeglloJgaraTb
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npH 00pa3oBaHiE coXHEeYHOH TyMaHHOCTH. Kammoe cdepougaaproe TbhI0
001aJaeTs onperbieHHBIMB NIYJIbCAIIOHHHEIMG IIepiOOMbB, XapaKTEeDPHBIM'b
IJd Hero, H 8T0Th Hepiogsb, 6e3s COMHBHIA, NONEEHD BJIIATH BB CMHICIDH
NepioOfHYHOCTE HA KamIHH areHTdh, CHJIBHO Bo3xbicrBylomii Ha Thio.
Haroaxa (Nagoaka) cumraers, 9T0 mOCIBIOBATENBHOCTh H3BepDEEHIH
KpakaToa Bo BpeMa ero katactpouyeckaro pbiictBia BH 1883 roxy BB
CYLIeCTBEHHBIX'h YepPTaxXb O0BACHAETCA IIYJIbCALIOHHOH NMepioHYHOCTHIO, Xa-
paxTepHO# maA 3eMJH. MoKHO mpeamoiarath, 4TO IIYJIbCALIOHHBIH IEepiogh
IEepBHYHATO COJHIIA BIISIH Ha TOCIBIOBATEIPHOCTH B3DEHIBOBH, BEI3BAHHHBIXD
Bce 60xbe yBeJImuMBABUIAMCS BIigHIeMD IBHTaBIIefica Bo3IB coxHIa 3BE3IH.

Crxbayers NpHHATH BO BHEMaHie $akToph, MOEETDH OHThH, eme Goxabe
BiriareapHEI. Heo6x01aM0 HpPemOJIOXKHATH, 9TO IJIOCKOCTH OPOHTHL 3BE3IHI,
BIiABIIe# HA COJHIlE, mepechbkata 9KBATOPiaJbHYI HJIOCKOCTH IIEDPBHYHALO
COJHIA BB KOCOMB HampaBieHid. Ha 5T0 mpaMO yKaspBaeTh HAKJIOHEHie
IUIOCKOCTH 9KBATOPA COJHIA Kb HeH3MBHHOH IJIOCKOCTH IIJIaHETHOH CH-
CTeMbl, PaBHO KaK’h HEOOBIKHOBEHHO MEJJTEeHHOe BpalleHie COJHIa BOKPYI'b
cBoef ocH, 4TO, IOBAAAMOMY, yKa3bBaeTh HAa HOOBOPOTH BB IPYIYIO CTO-
POHY TNepBHYHATO Bpal[aTeJbHATO JIBHMKEHiA coJHna. Korga IpHIEBHBIE
KOHYCH, BHI3bIBaeMble Bo3IbiicTBieMT 3BB3JH, mepechKaln 3KBaTOpiaIbHBIA
IOACH COJHIA, OHH NPHXOTHJIA BB CONPHKOCHOBEHi€ CH B3PHIBHEIMB IIOf-
coMbs mocabgHAro, Oxarogaps dYeMy 3Q@ekrs ycemamBalcd. Ha 3ToTH
3)ekTd BIiAIN eme BepXHisg IEHTPOOBKHBIT KOMIOHOHTH BpalleHid, BO3-
IbidcTBoBaBIIiA Ha bSKBaTOpiadbHBE mofch. CoelnHeHHOE B3DHIBHOE Abi-
cTBie, IOJyYaBUIeecsd MOPH ATOMB, JOJNEKHO OBLIO OBITH OCOOEHHO 3HAYH-
TedbHEIMB. OHO, BBposiTHO, Gorbe mam MeHbBe COBIAZAJIO Ch IOJOKEHIEMb
3BL3IEl BB IIePHTeNiH, BO BpPeMs KOTOparo es pasHOCTHHIA 3f@eKTs OBLID
HanOOJIbIIAMG. ITa OTHOBPEMEHHOCTh IbiicTBifT HBCKOIBKHEXD AareHTOBE,
BO3MOXKHO, SBJIAETCA CHEIiaJbHOA NPAYAHON OGOXbIIefl BeIAYAHBI H 00.Jb-
maro OTHaleHid OTH COJHI[a CaMBIXh OOJBIIAXH NMIAHETH.

[Ipr mMOyascaxh H3BEPKEHIA He IpHUIeIUie BH paBHOBBcie 3ie-
MEHTEI, eCTeCTBEHHO, COOOUIAJH BpallaTelIbHOE IBH:KEHie Y3IaMb, & Kb
STOMY ellle IPHCOSIHHANIACH TEHIOHIiA Kb BpalleHilo, KOTOpod mocabrHie
00Jaald, KAKD SJIEMEHTH COJHIA. TakaMT 06pa30m> yiEe Chb caMaro Ha-
Yala CymecTBOBAIA HAKIOHHOCTD Kb BpalleHil0. Boapimie y3asl, KOHEUH
BIISJIA HA JIBHAKEHIS MEHbIIAXD Y3JI0BBH, KOTODPHE H3BEPraJHCh BM’I‘)CT’f} %&f
NePBEIMH H JePEATACH BOJH3H HXDB, HAXOAACH BB HXD ,cheph Bm@ﬁ“
BT CHEeliaJlbHOMB CMBICTE 3TOrO BHpameHid. B Baxpeo6pa3frf,g(75/\@ﬁme-
HifXB KamIOH TPYNOEl Y3I0Bb, H3BEPTaeMbIX'b IPH KakIoM ;f,aHHOM’B
B3pHIBE, cymiecTBoBaJIa ecTecTBeHHAA TGH,’IGHIIUI YCTAHOBATEEH. )
ILIOCKOCTH. Y3JBl BB OOUEMB TOJKHE OBLIH 00J3IaTh oénmm's HanpaBne-
HieMb Bpame}{m HO B'h HBKOTODHIXD CAYYaAX'H, OUOBHIHO, MOWIO IPOH30HTH
o0palleHie IBHKEHiA BB IPYryilo cTOpoHy. 31bch M@ﬁ\a@w&,eM% IBro c¢b
IPOHCXOXKIEHIeM CIYTHAKOB. ‘\\\ ?

Orrbassacs OTH COJHIA, BEUIECTBO IIO;LBepI‘JIOCLVBHa‘IHTeJIBHOMY pac-
IAPEeHil0 A MocIbAyomeMy OXJamIeHiln; a 3arbMb, KOrga BemecTBO 3TO
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IBHTAJOCH UYepe3h MemAy3BB3HOe MPOCTPAHCTBO, cabroBato maapEbiIIEs
oxJakgeHie. Boapuiasg 4acTh MaTepid JTONEHA OBLIA TMOATOMY IepedTHA H3B
CBOEro IePBOHAYAJIBHATO Ia3000pasHaTo COCTOSAHIA BB COCTOSAHIO KHIKOE
u TBepaoe. OCO6EHHO 5TO OTHOCHTCA KB BEUISCTBAMD Ch BBICOKOH TOYKOH
[LIABIEHISl H KAMBHIA, BEIIeCTBAMDB, COCTABIAIMAMS HAHOOIBUIYIO YaCTh
3eMJHE H, BBpOATHO, TakKe H JAPYrAXD IIAHETS. Becsma pasphbikeHHAd
B, Hauarh Marepia TYMAHHOCTH e1Ba JH MOLJIa JOJr0 OCTaBaThCd BB
IPYTOMT COCTOSIHIH, 4BM®B BB KHIKOMD H TBEPAOME; HO, IIOHATHO, BB
mepBoe BpeMs TBepIHA H EHIKiA Thra HAXOXHIHCH B COCTOSIHIE MEJIEAro
pasxpodierid. Bb BHAY TOro, 4TO TeMIeparypHad CRaIa HKATKAXD THID
HEBEJHKa, MH paii yA0GCTBa MOKEMB Ha3HBAaTh OXJIAKICHHYIO MaTepikn
BooOLle TBEpIOH. Y3JIBl MOTJIH COXPAHATH BB 6oapliell CTEIeHA TAaKEKe H
ra3006pa3Hoe COCTOSHie; HO HelpaBHJIbHAM ¢opMa, KOTOpPYIO OHH IPHHH-
MajOTh BB CTOIb MHOLHAXH CIyYyafdXb, MOBHTHMOMY, JYTIIE COrIacyeTcd
¢h TBMB B3LJIAIOMDB, YTO OHH COCTOSATH BD ooxpmed cBOed 4acTH H3D
MEJKO pasIpo0JeHHAr0 TBEPHAro BeIleCTBa, 001a12101[ar0 IBHKEHIeMD IO
opouTaMb. bBe3s coMubHif, Tass COCTaBIAMIOTH 3aMBTHYI0 YacTh 3THXB
y3JI0BB; KpoMb TOro, MHOKECTBO H30JIHPOBAHHBIXD MOJIEKY.ID BHE y310BH
OIHCHBAIOTD HE3aBHCHMEIS ODOHTH BOKPYI'h HHXD.

TakaMB 06pa3oMb, COINIACHO Pa3BHBAEMBIMD 315Ch IIpeICTaBICHIAMD,
TYMAHHOCTH 00Da30BaJach Bh TIaBHOH CBOGH YACTH H3H MOJEKYID H MEeJIKO
pa3Tpo0IeHHBIXh THah, COBEPIIABIIAXD opOATAIBHOE JBHEEHIe BOKPYI'B
COJHEUHATO IeHTpa H, BO BTODYIO Ouepeib, BOKPYI'h UEHTPOBD THHOCTH
y3a0BD. JBHEEHIE STHXDH MEIKHXH THIb 6BLIO0 TAKOTO ke THOA, KaKb H
IBHKeHie ILIAHETOHIOBH H ILIAHETH, moueMy oTd Thia OBLIA HAa3BAaHbI
IIaHeTe3AMAIIMA. ['HIOTe3a e, OIEHD H3b XaPAKTePHHIXD 3JIEMEHTOBH
KOTOPOfi COCTABIASTH CYIIECTBOBAHI® mIageTespMaJgelf, OblIa Ha3BaHA TH-
noTe30i mIaHeresnMaxpHod. Th Mexkis Thra, KoTOpsIT Epomb BpalleHid
BOKDYI'h COIHEUHATO IEHTPA BPAU[AJHCH TAKHE BOKPYI'> IEHTDOBD TATO-
ThHiA y3J10BH, MOTYThH OBITH HA3BaHBl JUId 0COOEHHOH TOYHOCTH CATEJJIH-
Te3nMalaMi (satelles — CIYTHAKH); HO TEPMHHD ,IIXAHETe3AMAIb " ABJISETCA
TePMEHOMD DOJOBHIMB H OOHHMaeTh 00000 BECh KIACCH MEIRHXD ThIB,
ABHKYIIAXCS 10 OPOATAMb, aHAIOTHYHBIMB op6HTaM’b ILIAHETS.

Tenmeps Mbl EMbeMb Bce, YTO HaMb HYMKHO LIl 00BACHEHIA JaJb-
phbiiaro MexammaMa 3BOJIOIH. Bce BBHITEKaeTh OTCOIa IIO BaROHaM'LA,;@)\V
GecHOH MEeXAaHHKH, HaMDb He HYKHO 31IBCh BIaBaTbCA BbH JETalHd. 3
COCTABIABUIIG ©CTECTBEHHLE IEHTPHl pOCTA, CCYCTHIACH H3B raso00pasHaro
BEIECTBA H BHIPOCIH BB ILIAHETH, ILIAHETOH[IBl H CHYTHHEH. RCIT
HOCTH, KOCBEHHOE HAIpPABICHIe H HEeNPaBHJIBHOCTH BCAKATO poja, cocra-
BUASABIILA YacToe SBJEHie Bh [EePBOHAYAIBHHIXH OPOHTATIBHBIX JABHEKEHIAX,
BEI3LIBAMH UACTO® CKpel[dBaHie OpOHTBH, a 3T0 BeJO, Bb CBOK 0UCpPelb, Kb
pocry mraners. Ilepembaa HAllPaBJIeHisl OPOATH, BHI3BIBABUIAAC B3AHMHBIMH
IPATSAKEHIIMA BHYTPH CHCTEMBI, IOCTOAHHO IPHBOTHI: ) Kb HOBBIMB COOT-
HOIISHIAMD H CIOCOOCTBOBaJIA AaJbHbHLICH arrioMep 1lid, II0Ka, HAKOHEID,
60IbLMEHCTBO ILIaHeTe3AMaJeil He 00pa3oBaJo &rrperaroBsh Bb BEIb cCIIO-
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cOOHLIX'p Kb JanpRbiilmeMy pocTy miaaHeTh, IJIAHETOHAOBH H CHYTHAKOBD.
Bo3MoskHO, yTO BE3BECTHAS YacTh MJIaHeTe3HMaael 0CTaJ0ch BHE arrperaTtors;
BO3MOKHO H TO, UTO SIBJIEHisl 30j1iakajpbHaro cpbra H TPOTHBOCIAHIA 00-
SCHAIOTCS CYLIeCTEOBAHIeMb STHX'H ILTaHETe3HMaJell.

KomOmualiss MHOXecTBa TBaB, XBHTABUIHXCS 110 HBCKOIBKO HeEmpa-
BAJBHBIME H 3KCIEHTPHUHBIMG OPOHTaMbB, 10 HEOOXOIHMOCTH IHPHBOTHAA
Kb 00abe OrpaHHYeHHOMY YHCIAY OpOUTH, Telepb y#e Ooxbe nmpryIap-
Hpix'b. Hamboabe paspocmisicss A1pa, OUEBHJIHO, NOJKHBI OBLIH JBHTATHCS
110 HaEOoaxbe NHEPKYJIPHBIME OpOHTaM’b. $TO XOpPOUIO BHJIHO Ha Hauled
nJIaneTHOH cHereMb: IIaHETOHAB! OCOOEHHO SKCIIEHTPHYHBI, & MAJbld ILIa-
Hetsl, Mepkypifi ® Mapcs, 061anaoTs op6uTaMu, 6oabe SKCIEHTPHUHBIMH,
ubMEB G0abuIist IIaHeTH. MeXaHHuecKiss NpPHYAHB IPHBOJHIH Kb TOMY,
Ur0 KaikIoe M3 snep’h JBHTAJ0ch 10 6oapliefi mam MeHblmeir op6uth co-
OTBBTCTBEHHO KOJIHYECTBY IIaHeTe3HMaXefl ¢h GOJILNIAMH HIH MEHbIIAMH
OpOHTAMH, IIDHCOEIHBSABIIEXCA Kb 3TOMY f1py. Bb pesyiaprart maxoju-
BlIisicst BE mepioxt pocra miaaHeTsl IMBIHM HAKIOHHOCTH TOJTABATHCA ABTO-
MaTHYeCKA BH HalpaBleHin MeHbe 3aHATHIXT mpocTpaHcTBBH. Bbposarno,
0CO0EHHOCTHE paclipelbieHis Macchl BhL TYMAHHOCTA BBI3BAJIH CYIIECTBOBA-
Hie 30HB CTOHKAX'> M HECTOHKHXT, & ILIaHEeTe3UMAJLHBIA OpPOUTH OGHLIH,
Oxarogapsi Tofl e npmunHb, O6oabe mam Menbe crpymumpoBaHB BB CTOH-
KEXDH 30HAXb. Ilocabimee oOGCTOSITEIBCTBO Takke IOJIKHO OBLIO BJIISITH Ha
pOCTH W MOJOKEHie IIAHEeTHBIXDH fAfeph. SaKOHh boge, MoEeTh OBITH,
npio6pbraers TakuUMB 00pa3oMb (H3HYECKOE 3HAUEHie.

Ho, cupocars Hach, Kaxb 00cTOHTH ABIO ¢h HAIpaBIeHieM’h Bpalie-
Hisg mraetn? Bors 31ben-T0 M 3akaiovaercs TpYIHOCTS.

Bs 10 Bpems, Korjia BllepBble BblcTaBleHa Oblla HaiaaraeMas 3K5Ch
THIOTe3a, CYUIecTBOBAIb JABHO Yyike TBEpI10 YCTAHOBIEHHBIH 3aKOHB, C€O-
INIACHO KOTOPOMY ILTQHETH, 00 pa3oBaBIIliscs H3'h IBIBHEXD KOJEI'D, JOJIHKHBL
BpalllaThcsd BB HallpaBleHiH CBOEro OpOHTAJbHAr0 JIBHKEHId, T. €. Ble-
peld, a IJIAHETH, 00pa3oBaBUIiSACS H3%H MHOTHXTD OTHHJIBHBIXEH THIB, IABH-
IaBUIAXCA 110 HE3aBHCHMBIMB OPOHTAMB, JOJIKHBI BPallaThCsd BB HAIDPAB.IE-
HiE o0paTHOMD. Ecam 3101b 3akoH® Bbpes maas BebXDb  cayyaeBs, TO
Kakb Obl HH COlJIAcOBaJach Halla ILIaHeTe3UMAJbHAS THIOTE3a €O MHO-
I'UMH H3BBLCTHBIME HaMb (PaKTaMH, 3HAUEHie es 0Ka3aJoch Obl CEPbeHO
HOZOPBAHHLIMB JAHHBIMA OTHOCHTEJIBHO HAalpaBleHisT BpalleHisd ILIa g
Jb10 BH TOMB, YTO H3B BOCHBMH ILIAHETH MIECTh BPAUIATCA Bb g{‘l{p B-
JeHIH Brepers. IBL Apyris, HOBHIHMOMY, BPAIAIOTCS IcOCBeg}{g\&m, Ha-
IpaBJeHin 00paTHOMb HXB OpOHTAIBHOMY JBHIKEHIIO, IO Kp Jgg M'j})])
HXD CHYTHHEH BPANAIOTCs B HTOMD HalpaBieHid. IlomaTs ‘Bpaljenie
9THX'B IBYX'h HMOCIBAHAXD ILIAHETH, BHI3BHIBAETH 0OJHIIOE QMp\'*xHenle Jasd
KOJBIEBOH TeopiH, HO Bce Takd nocabinsas mmbers 69@mnwe IpeHMYIile-
¢TBO Iepejnh INIaHeTe3NMaJdbHOH THI0Te30l, e caH Ty ABEO pascyEIenis,
Ha KOTODHIX'L OCHOBBIBAETCs IPABEJIEHHBIH B3rISALb,. MOKHO CYHTATH 060C-
HOBAHBIMH H €CIH OHH NPAMBHEMEL Kb JAHHOMY CIYYalo.
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Pascyxreris ara coctoATh BB cabiyoumems. Bt KOJIbIEBHIHBIXE
Thaax’b, KOTOPbIA BPaN[aloTes BOKDYI'H CBOGH OCH, Kakb Ib.ibHas eTHHHIA,
HADYHKHBIS YacTH JBHKYTcA OblcTpbe, 4bMb BHYTpeHHIA H, KpoMb TOTO,
Kaikjasg TOYKa BH HADYKHOH YacTH IIPA KaEKIOMDB 000pOTH KOJIBIA cOBEp-
IAaeTh OJHHD 000pPOTH BOKPYI'B COOTBBTCTBEHHOH TOYKA BO BHYTpEHHeH
YaCTH Bb HAlPaBJIEHIH JIBHKEHISd KOJAbIA. KCIH MO3TOMY KOJIBIO KAKHAMb-
JA00 HOPMAJbLHBIMB NYyTeMb cobepercsi BH CPepoHIs, TO mocabaHid yHA-
crbayers OTH KOJIbIa OCeBOe BpallleHie Bmepels. HaoG0poTsh, ecanm KOJdb-
LEeBHIHBIA IOACH COCTaBIEHH H3b HEOOJBNHAXD TBAB, BpAU[AlOUAXCA 10
HEe3aBUCAMBIMB OpPOMTAMbB, HMOTOOHO THIaMB, COCTABAAOUIAME Koabla Ca-
TYPHA, TO BHYTPEHHIis Thia TOJEHB IBHAraThcsA ObicTphbe, ubMB HapyKHBIA,
H, cabroBaTenbHO, ecaH 5TH Thia co0epyTcs BB arrperaTsl HOPMAJbHBHIMB
nyreMs, TO cabryers INpeamoI0XHTh, 4YTO BpallleHie 3THXD arrperaronh
JOJ&KHO OBITH O6paTHHIMB. BOTH 31bCh-TO, HA MEPBEIE B3TAALB, 3aKIO-
yaercs HEIpeoJOIAMOe MpelATCTBie NI BCAKOH OpOHTAJILHOA THIOTE3HI,
a BbIbp IIaHeTe3mMalbHAas THANOTe3a Hamboabe THNAYHAS H3B HHXB.

Ho aBasgioress am 5TE pasdcysieHia npiemiemsiMa? B caydab, koro-
paro sTH pa3CYEIeHisd KacaloTcd, OpPOHTH IIPEICTABIATH COO0K OKPYiki-
HOCTH. TONYKOMB JJas1 BCETO BTOrO XOLa pas3cyxIeHidH, Kakb H a4 BceH
KOJBI[eBOH THIIOTE3Hl, OYEBATHO, MOCAYHKHAIA KoJpna CarypHa. JTO H ecre-
CTBEHHO, TaKh KaKb Ka3al0ch, YTO BB ITHXH KOJIbIAXbh MH HMbeMb
OCTATKH IIporpecca B3BOJIIIA, Kakb Obl IPOBHAEHIIAJILHO COXPaHEHHbIe
I TOro, 4To0Bl Hach moyuyars. Mexay TbMp Pome B MakcBeaad
Ha OCHOBAHIA TEOPETHUYECKHXD pa3CyMIeHIH NOKas3aJd, YTO OHA Hach HO-
yYalOTh 4eMy-TO coBchbMB apyroMy, a Kefaep s IOMOWBIO CIEKTPOCKOIS
yCTaHOBAIB, 9T0 CaTypPHOBH KOJbLA COCTOATH H3H OTIBIBHBIXH TBEPIBIXTh
ThIb, a He H3D ra3oBbh, KAKb HTO INpPHHEAMAa’Ia rmnore3a Jdamaaca
(Laplace). Op6raTs OTIBABHBIXG YacTel, H3H KOTOPLIXH KOJABLA COCTOSATE,
AaMBOTE NpPHOIASATEILHO (OPMY OKDYHHOCTEH, H, ecad O Kakoi-JIm60
CHCTeMAaTHYeCKid Iponeccs co6palb HTH 4acTH BH OTIBIAbHBIE arraome-
patel, To 3TH mocxabadie, 1m0 Bcefi BEpOATHOCTH, BpauaJnch OB BB Ha-
npaBiIeHiH, 00PATHOMD OpOHTAJbHOMY JBHEEHII0; BO BCAKOMB caydyab aro
ele B3aBHCHTH OTH OCOOEHHOCTEH TOro Ipolecca, OJarojaps KOTOPOMY
npomsomaa arraomepalis. Ho HaMb HETH HagoOHOCTH OCTAaHABJIHBATH(S
XOJIr0 Ha 3TOMD cnwah, Takh KaKb OHB [PEICTABIASTH HCKIKYEHie. «Q)a
TYPHOBBL KOJIbI[A oopa%ommcb IIPH YCJIOBIAXD, BHICTABJIEHHBIXD Pome\}u'x.,
H OpeIcraBIfsioTh U3b cebd dBieHie pbiakoe. BoJbUIEHCTBO op(x@@f{ He-
OecHBIXH THIHs He EMBIOTH (OPMBI OKDY:KHOCTEH H He pacnomg@ﬁﬁx KOH-
LHEeHTPHYECKH, NMOJOOHO 3THMB KOJIbLAMB. OpOHTH HMBIOTH B Glie dopmy
AILTHIICOBD, ODPOMTHL e IIaHeTe3EMalel, CONMACHO TANOTe3H, LI 3JIHI-
THYECKAMH Bh BBICOKOH CTEIIeHH. o\\‘\

Cropocth pBHAEHIS Thaa IO BHyTpem{en mmnmskeft E()H opoETh BB
00meMDd BHIIEe IBMB  CKOPOCTH ,ZIBH}KeHlSI 10 mpmrion opoarh TOrO
#e THINA, Kakb H BB cayyab opoHATs, HM”EIOHLH\X/’E (OopMy OKpPYHKHO-
creif. OxHako, Bb THBXB TOUYKaXb, ITh BHyTpeHHAT opO6uTa mepech-
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kKaeTs BHBIHIOKW H rib rhaa, ABmKYyLliscAd MO 3THMB OpOHTAMbB, TOIBKO
H MOryTs BeTpBTHTBCA, CEOpOCTh ThHia, ABHEKYIArocd 0 HApPYVEHOHR
0pOHTH, BHIE CKOPOCTH JBHKeHid Thia, IBHAYUIArOocs IO BHYTpEHHeH,
T. e. Mbl EMbeMb 31Bch HBYTO Kakb-pash HPOTHBOMOJIOMNKHOE BHEH-
IeNIPDABEIEHHOMY 3aKOHY. 9TO MOXHO JOKa3aTh MATEMATHUECKH,
HO JJs HEIOCBALIEHHATO Jyylle IPeJICTABHTh 5TO HATIAJTHO. OTO JErkKo
crbaate pasa 6oxbe MPOCTHIXD CIy4YaeBh. KCaH mpexcTaBETh ce6b asixam-
THYECKYI0 OpOHTY, NOMBIIEHHYI0 KOHIEHTPHYECKH BHYTpA 60Jabpimeil OpGHTEL
TOTO € THIA, TO CTOJAKHOBEHie BH TaKOMB caydal HeBo3MomHO. CTOJIKHO-
BeHie IPOH30HIETH TOJIHKO BB TOMB CIAyuab, ecam GOJpUIis OCH PacHmoJo-
HEHH TaKAMb 00pa3oMb, 9T0 Goxbe Ham Menbe oTgaIeHHAA (HAXOIAIAsCT
Bb HOJOMEHIH aeria) 4acTh MeHbIIEH OPOHTHL COBHATaeTh ¢b 6oabe HIH
Menbe npnoammeHHO# (Haxopdileiics BH NOJOKEHIH IIEPHTENis) YaCTHIO
Goapmelt OpOHTH. Bb TOMB yacTHOMB cayyab, kormxa Touka aderxis BHYT-
penneil OpOHTHL Kakbh pas3b COBIAJETh Ch TOYKOH HepHretis OpOHTH Ha-
PYKHOH, Je1ko BEABTH, YTO, HAYHHAA OTH 3TOH TOUKH, THIO, IBHKYmeecd
0 BHyTpeHHel op6uTh, Bce Goabe mpHOaMKaeTcs Kb IEHTPAJILHOMY THIy
H HMEHHO IIOTOMY, YTO CKOpOCTh €r0 JBHACHII HEeJLOCTaTOYHAa JIfg
TOro, 4TOOBI €ro yiep#karh BEH moxomeninm afexis. Crv mpyroii cropoms,
HauygHad OTH TOH Ke TOYKH, Apyroe THJI0 IBHEKETCA IO HApPYEHOR OpOHTE,
Bce Goxbe ymaxddach OTH IEHTPAJIBHATO; M 3TO MOTOMY, YTO CKOPOCTH €ro
6oxpme wEMB 5TO HYKHO NI yJAepikaHid ero Bb IOJOKEHIH IepHrelid,
T. €. Bb TOMbB ke pa3CTOSHIH OTH IEeHTpaJbHAro Thia, BH KaKOMB HaAXO-
IHTCA TOYKA COBHIAjieHis O0bHXH opOHTH. Kcam opOUTH TepechKanTh
IpYI'b Ipyra, T0 H3cIbIoBaHie OTKPHIBAETH AHAJOTHYHBIA OTHOLIEHIA MEEIY
O0OBHMH CKOpOCTAMH, XOTA BBH 3TOMB caydab 3To m MeHbe HATIAIHO.
Berpbuaroresa m Takie cayuam, rob nmpmxopuTes mpuObrarh yike TOIBKO Kb
MareMaTHYecKoMY aHaxm3y. llocabpauii mokaseiBaeTh, 4TO Pa300paHHBIA
BbIIIE OTHOUIEHIS AMBIOTH 3HaUeHie J0CTaTO4YHO 00lee, HO He YHABEPCaIbHOe.

Bpamareasrsiit sppexts Berpbum ABYX® THAB, IBHMKYUIEXCA IO
3.IAUCAMB, OYIETh Pa3iAYHBIMD, Bh 3ABHCAMOCTH OTH CIEliaJbHBIXD yCJO-
Biii uxb Berpbun. Bymemt moMHHETH, yTo ThaIO, IABAEKYyIeeca 1o Goabuieft
op6uTH, BH KpHTHUECKifl MOMeHTH jBmmercda GObicrphe. Torma HaMb cra-
HETDH ACHBIM'B, YTO, €CJH CTOJKHOBEHie npon3oﬁ;1ern, TOrIa, Korpa 1hao
¢b MeHblIel OPOHTOH HAXOJXHTCA BB COCTOSHIH NPHOIHIKEHI @;
obmeit Toukb OpOHTBH, pe3yAbTHDYIOlUlEe BpalleHie BOKPYIh OCH d@%ﬂm
HAIIpaBJEHO BIlepelb; BH TOMB #ke cayuab, Korga ato THI0 Kb -yHRasan-
HOMY MOMEHTy ycmbeTh yke mpoHTH 3a O0IYIO TOUKY, Bpa@ﬁame 6y-
IeT’h HalpaBJIeHO Ha3alb. EcIH B3ATh 0OJBIIOE YHCIO CTOW@B’eHm TO
MHOro BEpOATiA 3a TO, YTO MBI BCTPBTHAMCA C¢b OOOHMHE cxy‘qaﬂMn O6urii
afpexTs npHCOermHeHisA OTALIBHEIXD ILIaHeTe3EMaldeH ~Kb\y31y Oyrerd
onpegbaareca paBHOgbicTBYIOIEH BchbXb omisnbmgﬁ%\\a;b(pemom IIpo-
CTPaHCTBA, BHYTPH KOTOPHXD CTOJKHOBeHis HME @Q\’Temeﬂum IaBaATh
BpallleHie BHepens, 6oabe OOmMHEpPHB, YBMB IPOCTPAHCTBA JIPYIOro PpOAA.
TaxaMb 00pa3oMb Ooabe BBDOATHHIMDB fBASETCA BpallleHie Buepenk, HO
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OTCTYHAONIiA OTHh HOPMB HJIH cleliaJbHblA pacupeibieria Thab IBIalTh
BO3MO:KHBIMH BpAllleHifs OOpDATHBIA H KOCBEHHBIA.

CToap Ke BaKHBIMB, KaKDb HAlpaBJeHie BpallleHis dBIAETCH TOTH
$aKTDh, UYTO GKOPOCTHh BpallleHis m3Mbpsaerca He HmpocTod cyMMOH adex-
TOBDH CTOJKHOBEHIfl OJAHAKOBArO 3HaKa, HO aJaredpamyecko cyMMod apdex-
TOBH MPOTHBOIOJIOKHEIXD 3HAKOBH. TakAMB 00pa3oM’b CKOPOCTh 3Ta MO-
#eTh ObITh HH3KOH HJIH BRICOKOH COOTBLTCTBEHHO OTHOLIEHII NPOTHBO-
HOJO:KXHBIXS Pe3yJIbTATOBB CTOJIKHOBEHId.

Beb stm gaHHEBIA coriacyoTca ¢b ThMBb, 9To EMbers Mbero BH Abid-
CTBATEJIBHOCTH. [[BI0 BB TOMB, YTO CKOPOCTH ABHIKEHId, HOJO:KEHIA OCed H
HAlpaBieHie BpalleHisd IIaHEeTH BechMa pPasHOOODA3HEI, UYTO HE COTIACYeTCH
¢b TBMB, uTO OBLIO GBI NP pAXB KOHINEHTpAallii BeIecTBa H3b OJHOLO
o0uaro ECTOYHAKA. BpaljeHid BB OJHAXDH CIAyYadXb MeLIEHHBSI, Bb JApY-
TEXD OBICTPHIA: BH OIHHXD CAYYasdXD OHH HMBIOTH HallpaBIeHie BIEpelb,
Bb JAPYTAXH HAa3alb, Bb TPEThAXH BH KOCBEHHOMh HAIPABJIGHIH, — Bpa-
IIeHig BOKPYI'hs Oceff ¢b HAKIOHOMD BH DA3IHYHBIA CTOPOHBL — BCE 3TO
coriacyerci ¢b IpPeIUOJNONKEeHieMD O KOHISHTpAIiH MHOTHXBH OpPOHTH BB
HEeMHOTisl, Kakh 9TO NpPHHEMAaeTcs IJIaHeTe3mMaJbHOH ramore3od. IIpasra,
TANOTe3a 9Ta IOJKHA OBLI& HATOAKHYTHCA HA CBOEMb IIYTH HA IpPendT-
cTBie; HO, Kak®b MBI BEIbIH, mocrbiaee OBLIO CBSI3aHO CO CHEliaJbHBIMbB
H HCKJIOYATEJIbHBIMD CAyYAEMb.

Camaro BaxHaro cBEIBTeIbCTBa BB IOJbRY TOH HJIH HHOH TEOpiH
OPOHCXOKISHIA HIaHETH cabiyerdh, MOkadyd, HCKATh BH CAMAXD ILIaHe-
TaXb, KaKb OHH HaAMB IPEJCTABIAIOTCA Kb KOHIY HXB 3BOJIONIH. OCOOSHHO
9T0 KacaeTcd Halled 3eMJH, Takh Kakb OHA JOCTYIHA HalleMy HeIocpes-
CTBEHHOMY HaOawperil. JamracoBa H IIaHeTe3NMaJdbHAS THIOTE3Hl ObLIH
JIOBeIeHH JO HXB CIelialbHAro NpAMbHEeHid Kb ILIaHeTaMb; OHD xaan
HaMb OIpexbJIeHHBIA NPeiNoJO&KeHIsA O PAHHAXD CTalidXh PA3BHTIA 3eM.IH.
OTH CTajiH NpeJcTaBIANTH CO00H IepByl TIJaaBy HCTOpiE 3eMaH. Co-
TTaCOBAHHOCTh YKA3aHHBIX'h IPENNOJO:keHIH ¢b MO3IHBAMHAMH COOHITIAMH
HCTODiH 3eMJH, 3allHCAHHBIMH €l0 CaMOK, CBHILTENbCTBYeTH BB IOJb3Y
BEDHOCTH 3THED IPefIOIO:KeHIH.

Panps mocabroBaTeJpbHBIXs KAPTHHD Pa3BHTIA 3eMJd 1o Jamaacy
obuen3Bbcrens. Kaprtuuer ath cabayoumis: 1) maps, cocToAulii H3B Ta-
30BG; 2) maph H3H J0-0Baa packaleHHOH JIaBH, OKPY#eHHBIH 061111119\\\6\
aT™Moc(epoit; 3) mapsh, MOKPHITHIE TBepIOH KOpOH, IOBEPXD mmoquﬂ/o TH
Be3nb mMberca Boa, H OKPY#EHHBIH CBEPXbH TOr0 aTMocgepoi,-e; §}>/0qu5
HACHIEHHOH BOJIAHBIME IapaMu; 4) cepid MeIJIeHHBIXD Bﬁyig};ﬁﬂuxm a
Hapy:kHHXDs H3MbHeHid. TakEMB 06pa3oMb 3eMHOH INaph JOCTENEHHO BHI-
XOXHJID H3D KHIKATLO COCTOSHIS; BCA 9Ta DBOJIOIiS ﬂonmgf\é; OBLIA  Xapak-
TepA3uBATHCA KOHUEHTPHYECKAMDB pacupejnbieHieMb Bgy%?*f‘\ﬁa, TANHYHBIMD
LI JKHIKOCTEH; Takoe pacuperbleHie IOMKHO 65111@/\“};3 OHTH CBOIO IIe-
4aTh Ha KOHEYHOMD IIPOAYETE 9BOJIIONIH, xonmer@@vi’omem. OBITH IIpej-
MEeTOMP HAIIAXDh HPOBBPOYHHIXD HAO.IIOJEHIH. t
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Pagp KapTHHD DasBHTIA, BBICTABJAsSeMblH IIaHeTe3HMAJbHOH THIOTE-
30H, COBEPUICHHO OTJAYaeTcd OTHh TOJbKO YTO NPHBEJCHHbXb. BHauaxb
amMbaock aapo BB BEAL y3aa, 4acThi0 razoo0pa3Haro, YacCThi) COCTOSBIIATO
H3b MEJKAXD THIB, JBHraBUIEXcA 10 OpOHTaMb. SApo 8TO cocTaBIAIO,
MOKeTH OBITh, TpPEThI0 YacTh, a, MOXKETH OHTh, H NOJOBHHY KOHEUHOMH
Macchl. Ilocat KonmueHTpanin ysia Bb AIPO 3€MHOIO lIapa HACTYIAID Iie-
piog’h OYeHb MeIIEeHHAr0 pocTa, O0YCJIOBIHBAEMAT0 IDHCOEJIHHEHIEMT Kb
9TOMY AApy paschbaHHBIXb IJIaHeTesHMatel. IlaleHie MHOIHYHCIEHHBIX'H
I1aHeTe3MMaldedl Ha 3eMHOe SJp0 BHPA0ATHBAJO0 00JblIOE KOJHYECTBO
Tela, TIABHBIMB 00pa30MT, Bbh BEDXHHX'h CJIOSXDH HaxoImBuiefics BB me-
piogh pocra aTMocgepsl; TEILIO0 3TO Jerko H OLICTPO H3JAy4aloch BB IPO-
¢TpaHCTBO. BeulectBa MArHUTHHIA H HEJJACTHUHBIS Jerye IPUCOETHHSINCH
Kb A1py, YLMB BeuecTBa HEMarHATHBII H daacTHuHbA. [lpomexopmio
9T0 NMOTOMY, YTO MATrHATHOE NpHTA%KEHIe LUPHCOeJHHAJIOCh KT IBHcTBiIO
CHJBI TAMECTH, H IOTOMY ele, YT0 OpOMTAJIbHOe IBHAEHie HedTacTHYHBIXD
IJaHeTe3nMalen, 61arogapsa CTOJNKHOBEHIIMT, IPeKpalialoch ckopbe, ubM®
JIBHHeEHIe ILTaHeTe3uMaJell 3JMacTHYHBIXB. TakHMB 00pa3oMb METAJIh H
TODHBIST MOPOJBL ¢'h XapaKTepoM’h OCHOBaHIll co6paJnch TJIABHHIMEB 0Gpa-
30M5 BB IeHTph 3emad, a 6oxbe 9IacTHUHBIA BelUeCTBA COGPANHCH B
nospbiimee BpeMd, a cabroBaTeJbHO — IIaBHBIMG 00pasOMb BB HApPYiK-
HBIXD YacTAXD. Bo BeAkoMT caydab miIaHeTe3sHMAaJH COCTOAIH A3 BECHMA
HEeOXHOpOJHAro BeulecTBa. IIponnkasd Bs arMocepy, ob, 6aaromapsa yurapy,
pPACKAJISIHCh B BB 60ABNIOH 4YacTH IIpeBpallaJdch BbH IBLIb, KOTOpas He-
caach Bb armocgepb 1o Boab BLTpoBL, NOKYAa CHIA TSKECTH HIH ATMO-
cdepHble OCAJKH HE IIPHHOCUIH e Ha Cyuly HJIH BDL OKeaHb. JTO IapeHie
BT aTMocdepd BIIAI0, KaKkh NpochHBaHIe CKBO3b CHTO, OTAbIAA X0 HBKO-
TOpofl cTemeHH BemecrBO Goate Tskedoe oTH Goabe Jerkaro H cHOCO6-
cTBYE puddepenuianin Thaa semam mo yabaipHOMYy Bbey. Ora muddepen-
nialig mojiepxuBaIack eme Bce Ooabe yBeamumBaBmelics TAxpocdepofi.
Bt maaenbiiniems pbiicrBie aTmocgepbl H TAgpocfepsl OrpaHATIABAJIOCH
Bce Goxbe ypenmumBaBmEMHCA jgefopmariaMu thra 3eman. CoermHeHHOE
JIbAcTBie BeBXH 3THXH NPONECCOBH BEJIO Kb BHICTYIAHID Ha IOBEPXHOCTH
KOHTHHEHTOBH Ooate Jerkuxm MarepiaJoBh W Kb CKOIJIEHII0 HA GOJbUIIAXD
ray6EHAX'h MaTepiadoBs 6oxbe TAxeabXb. PanioakTHBHBIA BellecTBa, Ha-
X0 uBHIisics BHayaab 0e3n BeAKATO MOPSJIKA BB Heozmopom{on Mag\c@ﬂ
36MHOT0 lIapa, HAXOZMBIIATOCS BB Iepiofxt pocra, 00pasoBaJH Mﬂome@g/m
BHIPA0ATHIBABIIAXH TEIIO IEHTPOBDL. OTH HCTOYHHKH TeIlia BM:EQ(N‘,; (%3
pasHBIMA JPYTAMH, NOABIABUIAMACA BB IIOJBepramouieics CIKATIIO - 0 -Macch
3eMJH, BEI3BAJIH MberaMu Ipespauienie B KHAKYIO gopMy TBX® BeluecTss,
KOTOPBIS OTIMYAIOTCA 0COOEHHOH ILIABKOCTHIO HJIH pacmopyxm}cmro ITH
KUK YacTH HOAD BJIIAHIEMH IOCTOSHHO CMBHABUIAXB\ APYI's JIPYyra
pacuInpeHis W ckKaTid 3eMJH IpoJaraid cedbs IyTh H ;',,\y>06v0JIOBJmBaﬁ
0000 IepBOHAYAIBHOE BYIKaHHYeCKoe abiicTBie, 3 \/ PanioakTEBHEIA
BEIIECTBA 1IPH 3TOMBb Takme IMOJBIMAINCH KD nox;e;bm\?icm 3eMad, T1b OHHA
KOHIIeHTPHPOBAJIHCh. Y CJOBIsI AJd KH3HH Ha 3eMab IOIBAJIHCH DaHO, H,
6e3b COMHDBHIA, WH3Hb He 3aMeJIdJa SBHTbC H IPHHAMAJA YyyacTie BB
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mponeccaxs pocra 3eMad. TakdaMDb 00pazsoM’b 3eMJIA MAI0-M0-Mady JTOCTH-
raxa 3pbiraro cocrodgHis W BCTYIHJI& BB Hepioxp mo3gubimed meropid,
caBIBl KOTOpPOfi COXpaHAJIACH BB H3BBCTHBIXL HAMh TIE0JOIHYECKHXDH ILIA-
craxbs. Bb o0meMms HCTOpil0 3eMaId BEpATHE MOKHO XapaKTepH30BATh,
KaKb MEIIeHHBId pPOCTH CKeJeTa 3eMJH, IMOKPBITOd MeTIeHHO pacryuiei
raxpocepoil W OKpYKEHHOH MeIIeHHO PacTylieid arMocfepoi.

IIperocTaBaM b cleIiaInCcTaMhb-YICHHIMS A BpeMEHH IIPOH3BECTH CpPaB-
HATEJAbHYI0 KDATHAKY STHXH JIBYXE Ccepiil KapTHHH pa3BaTig. Hawmero oco-
0SHHArO0 BHAMAHIf 3aCIYKHBAOTH HBEKOTODBIE BaKHBIe, HEJABHO YCTAHOR-
JEHHEI® (PAKTH, KOTODHE JOMKHBL OYAYTH HMBTH 00JblIOe BiisiHie Ha Oy-
Iyliie B3TJIAAEl 006 HBOJIOIIH 3€MJH.

IIpexge Bcero orMbTEMB (akrTd CMBHBI XOJIOIHBIXT, M TEILIBIX'H
KIAMaTOBb, HMbBBmeR Mbero OesmpecranHo, HadydmHAS ¢ JpeBHBAMAXT,
JTOCTYNHEIXH HameMy #m3cabroBaHio Bpemenb. I[Bapiii psarp KoMuerert-
HBIXD H3cIbroBaHId cpbranm sToTH (QaKTh CTOAUIAMDB BHIIE BCAKAXD CO-
MEBHIA. Bo-BTOpHIX'D, YEameMb HA IIYOOKYIO TH(epeHIiallio BelllecTBh 3eM-
HOro mapa I0 HXb yAbapHOMY Bbey, nokasanuyio l'aiddopromt (Hayford)
Ha OCHOBaHIH I'eOIe3HUYeCKHX’h JAHHBIX'h. Bb TpPETBHX'h, BaikiHoe 3HAUERIie
avbeTs QakTs KOHIEHTpAUiX PalioOaKTHRHEIXT BelleCTBT BT IllepH{epHue-
CKAX'h 9aCTAXDH 36MHOIO IIapa, YTO yeTaHOBJIEHO HicabioBaHiaMa Crpérra
(Strutt), Hoxm (Joly), l'oamuca (Holmes) u 1p. Haroneuws, b uer-
BEPTHIXB, BecbMa 3aMbuareapHa OGOJBIIAS CTEIEHL TBEDPIOCTH 3EMJH,
BIIepBHle yeraHoBIeHHass KeabBEHOMT (Kelvin) u ap. ®arrs 310orn
HOATBEPKIEHD CeHCMHUYECKHMHA JAHHBIMH, COOpAHBIMA IBILIMDL  PAIOMD
aBTOPOBB, & TakKe H3CIBIOBAHIAMHE ILOCDEICTBOMB MAATHHROBD, HIPOH3-
BegeHHHIMA ['exepoM s (Hecker); Bp mocabinee iske BpeMs hakTh HTOTH
BIHOJHE HEONpPOBEpP:XHMO TOKa3aHb OJdectsireil coBMberHOl padorofl M a -
kKexbcoma (Michelson), I'aaxs (Gale) w Myaxntoma (Moulton), ipo-
H3BEJICHHOH BB COBEPIIEHHO HOBBIXH HAaMpaBJIeHisiIXh. Beb oarnm HOBHA 1aH-
HBIA BechbMa OJaTONpIATHBL JTJIA IIAHETe3HMAJbHOH THIOTe3b. MOoikHOo ad
OpA H3BBCTHEIXB IONPAaBKAXB INPUCIOCOOHTH Goxhe crapuiad THIOTE3L Kb
HOBHIMB (aKTaMb, — OTBBTATH HAa BTOTH BONPOCH HE BXOIUTH BH MO
3a1a4y.

J0 CHXB IOPH MBI TOBODHIA O NPOHCXOKICHIM CYIIECTBYIOIAXE
HEIHE ILTAHeTh W COYTHAKOBB. lIpnOaBAMb eme HEHCKOILEO CIOBD Kata-
TEJIBHO JIpPYIAXH (OpPM'L TeHe3nca ILIaHeTe3mMaJdel, a Takke OTI{OCQ@sﬁO
IPOHCXOKIGHIST KOMeTT, M MeTeopuToBs. B1n jpyroms mberb s erapaxcsa
L0Ka3aTh, YTO Ha IIOBEDXHOCTH BPAI[AIONIATOCS BOKPYID cnoef’;\’@gﬁ Thaa
BHAUUTEJILHOR BEJHTHHE, COCTOANIAC0 M3 PACKAIEHHLIXH TagoBb, 0.1aro-
JApA MOIEKYJISAPHBIMD CHIAMD HEOOXONHMBIMB 00Pa3oMb BOBHHAKAOTH ,Kpe-
HaJbHbIE“ MOJETH MOJEKYIb. XapaKTepH3yoTcsa HTH HOJTH TEM'b, 40 OHE
OPOMCXOATH II0 ALIHICcaMb BHE Tbaa, mpH ueMs IO VATH 3a]eP:KHBa-
oTcs1 Oaarozapsa cuab TKECTH M MOJEKYJbl cno%@/ﬁamtom Ha Tb70;
HO 31BCh OGHIKHOBEHHO HBTTH CTOJKHOBEHIH, KOTODPHIS CTABATH IHpeIhan
NOJeTaMb MOJEKYJIHh BHYTPH TIa3000pa3HOd Macchl. JTH ,KPEHAJIbHBIE
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MIOJEeTH MOJEKYJIb 0COOEHHO BHIDAKEHH BB HKBATOPialbHOME Iodch, kKoria
NpHOIMKAeTCS KPATAYECKIR MOMEHTH OTAbIeHia BeumecTBa IO BIigHiEMB
neHTpodbamuoft cmasl. Bo BpeMsa ,KpeHAIBHHXDH“ IOIETOBH BO3MOXKHEHI,
BIOpOYEMD, Tak®e CAyUYAHHBIA CTOIKHOBeHiA H HBEKOTOpHE H3B OTHXH IO-
J6eTOBD 6Jarogaps 3TOMY OOGCTOATENHCTBY IPEBPANIAIOTCI BB OpPOATAJILHEIE.
TaxgMDb 06pa3oM’b TIJIABHHIMH THIAMH MOJEKYJIADHHXDH IOJETOBH IIDH
STOMs SIBASOTCS cabuyiomie: 1) BEYTpH arMocfepsl, Beayllie Kb CTOI-
KHOBOHIfIMB, 2) y caMaro Kpasd arMocdepsl, BHD esd, IOIETH KpeHATb-
Hele, © 3) Bb caMO#d Hapy®HOH 30HB, moxerst op6uTaibHbie. OpoH-
TaJbHas 30H4 MOXETDH ObITh 00pa3oBaHA TOIBKO THMH MOJEKyJIaMH, KOTO-
pHis 001aJal0Th HCKIIYATEIbHOH OBICTPOTOH JBHKEHIA, a IOTOMY MOJe-
KYJIBl 3TH JOJ:KHH OBITh HaJlbJEeHB OYeHb 3HAYHTENbHOH 9Heprieil, a Takxe
OTPOMHBIM'h KOJIHYECTBOMD IBHAEHId. L1 TOro, 4TOOH CIIOCOGCTBOBATH IIepe-
HOCY 3THX'b HaJbJIeHHBIX'h CTOJb 3HAYHTEJILHOH 9HEepried MOJEKYJIb H3H 30HHI
CTOJKHOBEHII BH 30HY OpOHTAJIbHYIO, Bpawaouiiica c@eponan TOTEKEHD
CPaBHHTEJHLHO MHOIO TepATh KaKkb BbH CBOell sHeprim, Takb H BH KOJIHA-
vecTBb nBHieHis. IlepeHOCH TOTH YCHIMBAETCS IPH BCAKOMD YCKODEHIH
BpallleHis, # TAKAMBH 00pa3oM’b IIOTeps 3HEprid H KOJHYECTBA JBHEKEHIid
yBeJInunBaeTcd IpH HpHOJHKEHIH Kb KPDHTHYeCKoH TOukB meHTpoOGBEHArO
orxbieHisi BeuecTBa. JTO YBeaHYeHie I[OTEpH IIPOHCXOJATH, BHIHEMO,
HACTOJBKO OBICTPO, YTO 3KBATOpPiaJbHAd CKOPOCTh HHKOINA HE NOCTHTaeTH
Takoil cremeHH, d4TO0BI, OJarogapsa IIPOCTOMY IeHTpo6BmHOMY nbBiicTBioO,
OPOHCXOTHJIO OTPHIBaHie BellecTBa €N Masse HJIH XOTA OB TOJIBKO 4acTHY-
Hoe. OTphiBaHie 3TO IPOHCXOXHTH TOJBKO YKA3aHHHIMD KOCBEHHBIMB IIY-
TeMb. IIyTH MOJIeKyab, Ipio6pHTAOIEXE, TAKEME 00pa30oMb, IBHKEHie
no OopOHTaMb, CHIBHO DAa3HATCA OLHHB OTDL JApPYroro. Moaekyasl pasopo-
CaHH BO Bcell o6xacTH BIisiHIA ceporja. OHH He 00pa3yTH IIPOCTOTO
KOJbIla BOJH3H CHKAMAUAroca ceponna, Kakb 3TO NpeacTaBiIsders cedtd
ramore3a Jamaaca; HETH Takke aHAJOTIH MekIy HAMH H MAaJeHbKHMH
rhaamu, obpasyomumMa koapina CarypHa. OHE 06pa3yloTh MHOKECTBO ILIA-
HeTe3nMaJell, IBIKYIAXCA IO BIIANTHYECKAMTD OPOHTAMB, 6e3MOPSIOUHO
nepechbralomuMs ofHa Apyrylo. IlraTenesmmandm sTH EMEBIOTH HAKJIOHHOCTH
Kb arrperalii TOYHO TaKb e, Kakh H IJIAHETe3HMAJH CIHPAJbHLIXD
TyMaHHOCTeH, KpoMb Jrmb TOro, 4to 3xbck HETH y3JI0BH, KOTOpHIE CIY-
#uxanm Obl agpaMmu paa arrperanin. Ilocabgnee o6cTosiTeaLCTBO OueHp
BAKHO IIOTOMY, 4TO, 3a OTCYTCTBieMb YKa3aHHBIXD A%ePE, arrpera*nom,
IOMAKHO OBITH MHOTO, M BEJIAYAHA HXb JONKHA OBTH HEGOABUIOH, ,3:3 TO
BpeMd Kakb BB Halleli miIaHeTHOH cHcTeMbB arrperaroBs He\ﬁmvb,/ a Be-
JAYAHA HXD 3HAUATENbHA. TakKEMTH 06pa3oM’b ILIAHETHOE CGMWWBO oTnh-
IgBUIeecAd OTH ra3000pasHOil TYMaHHOCTH BbH TeueHie e“x/\ OHJIEHCAllIH,
JOJEHO COCTOATH H3B MHOKECTBA MaJeHbKHXD uxanemnmwﬁ, JBHAKYIAXCA
0 3KCUEHTPHYHHIMG OPOHTAMB H Bb PA3HHXB ILIOCKOE ﬂxrx, "Ecam ccreMa
IOTO0HAr0 THI& BH JAIbHBAUIEMB OKameTcs BB OJH ™MD cochrcTBhl c¢1
Kakoi-au60 3BB310H, TO cHCTEMA 3Ta IOJHKHA leﬁWB’B BeJxduajimit 6e3-
nopafokb. OTrbabHbIEe YMEHB ed Jerk0 IIPH 3TOMB MOIYTH MOIACTh BHYTPH
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PomeBckoit rpaHmIB Kakoro-1m6o Apyroro Thiaa HXT e CO6CTBEHHOH HIH
HOBOH CHCTEMBI H paclacThCcd NPH STOMB HAa MHOKECTBO OO0JOMKOBEH. OTH
CKOIIIeHisl O0GJOMKOBD JOJMKHBL JBHTAThCSl MO OYEHb HKCHEHTPHYHBIMT OP-
6uTaMB. B03MOiHO, 9TO A1pa KOMETH COCTOATH H3H TAKAXT TPYNID, — &
Ta3oBEA BHIIBJAEHIA, MOXyuHBIIiAcsS OTh ABHCTBIA COJTHEUHOH TEILIOTHL HA
A71pa, COCTaBATH XBOCTH KOMeTh. BT JaapbHbAEMT CKOIIEHis 06J0MKOBE
pacnajanTes, faBasd HayaJlo MeTEOpHTaM'b.

TakoBa BH KDATKHXH UepTax’b THIOTE3a O NMPOHCXOKAEHIH CHCTEME
IJaHeTh HJH, Jyulle CKa3aTh, IJIAHETOHAOBB, IOJYUYHBIIAXCA G6Jarozaps
0TY4acTH LEeHTpoOkxHOMY AbicTBII0 H3TH ceponaalbHOi ra30BOf TYMAaHHO-
CTH, KOrJa IOCIBIHAA KOHJEHCHpYeTcad BB COXHIle. Takasg rHmore3a IpH-
HAJJERHUTH Kb UYHCIY ILIAaHOTe3HMAJbHBIXH, Takh KaKb OHA HOCHTH CTPOLO
OpOHTaJbLHBIE XapakTepb; HO CIOCO0B IIPOHCXO&IEHIA mIaHeTh 31bch
coBchbMB Apyrofi, ubMs BB cayual cnmpaJbHOH TYMAHHOCTH, NOJYYHBIIEHCS
OTh OaHM3Karo IpOHCXOXEIEHIA 3BbB3JbI.

B® mavaab mocabpHedl crarbm OBIO yKa3aHO Ha TO, YTO Cleliab-
HOH npo0JeMoOl IJIaHEeTe3HMAJbHOR I'HIOTE3bl ABIAETCS TOJBKO IMPOHCXOHk-
IeHle O pa3BATie CYIeCTBYOIHAXF IJIaHETH, HO YTO THMB He MeHbe TH-
1I0Te3a 3Ta JOJMKHA HAXOZHTHCS BB COTJACiH ¢Bb O6onbe KpPYNHBIMHA (JakTa-
MHE KocMAYecKo#l aBoaonid. IT03TOMY ckameMb HBCKOJABKO CIOBB OTHOCH-
TEeXbHO HIOCABAHATO NYHETA, YbMB Hama TeMa H OygeTh HcuyepIaHa.

Msr ocTaBHIHE BB CTOPOHDB BONPOCH O HPOHCXOMICHIE HALIETO COJHIIA
A COJHI'b BOOOINe, Kakh HE BXOJAMIA BT CIeliaJpbHYI0 MpodJeMy, J1.I1f
paspbmenis KoTopo#t Oblia npejiokeHa ILIaHEeTe3HMaJbHAS IMIOTE3A.
TtMp HEe MeRbe, BOIPOCH O IPOHCXONKIEHIA COIHUG JOJHKEHB, BHPOATHO,
HaXOJIHTLCA BB OJA3KAXH OTHOMEHIAXH Kb NPOLECCaMb W NMPHHIHAIAMD,
COCTABIAIIEMD OCHOBY IIJaHETEe3WMMAJbHOH THIOTe3bl. BhLI0 yike oTMb-
4eHO, YTO LOCABIHAA BHICTaBAAETH BH KauecTBL HOCTYJIaTOBDH OpOATAJIbHOE
coctrosHie BemecTBa. OHa TakgMB 00pasoMb ABHO O0OCHOBaHa Ha OpOH-
taapHOf pauHAMHED. Ecam BelpamaThcs 6i0JOTHYECKH, TO TANOTE3a HAlIa
OpPHHAJJIEHKHTS Kb DOy OpOHTAJbHEIXB. Ke MoxHO, IOKaJdyH, Ha3BaTh
gamboate THOIHYHOX BB cBOEMb poib, Takhb Kakb OHA yTBepIHJIACh TOJIBKO
nocat Toro, Kakb pasémia TH JOKTPHHBI, KOTODBIS OTKA3bIBAa.IH OPOHTAJIb-
HOMY COCTOSIHII0 BENIECTBA BB CIHOCOOHOCTH JaBAaTh BpPAI[ATEIbHOE ILBH}IVQ
Hie BIEpexrsb. NQ

Ho coxnia mpefcTaBIsioTh cO000 IPHMEPH Ta30BBIXD THIB R{\EﬂK’L
TAKOBBIA, MOTYAHAITCA JHHAMHKS rasoBoil, Bh IPOTHBONOJOKHOETS IHHA-
MEED Op6HTaJILHOH IlosToMy He cylecrByeTh JLOCTaTquLIx';;\deHOBamH
IJs NpejmoJOkeHis, 9T0 3BE315l 0083aHE CBOEMD IPOHCXO; mmem, opoH-
TaipHOMY Tponeccy. IIpaBia, RbKoTODHSA 3BE3ABI, MOEET® GHTD, Ipef-
CTABIAKTH H3% Ce0A MPOLYETH KOHIEHTDANiH GOMBUIEX' ¥ 3JI0BD OOLIHD-
HBEIXs COADAJbHHIXD TyMaHHOCTeH. Opmako, BHIb cqn;'@ﬁo\&, YTO 3TH Y3JBI
orpbanincy Bh pesyaprart B3pHBa OTH rasoBmxm\(@m eue Goabe 3Ha-
YATEIbHOH BEJHUMHEH, H BONPOCH O IPOHCXOKICHIE Tag0Baro COCTOSHIM
3THX> Y3J0BH ONATH TAKH NPHBOAHTH KB BOIPOCY O IPOHCXOEICHIH
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O00JBINHXD COJHID, OTH KOTODBIX'h, KaKTh MOKHO NOJAraTh, UPOA3OILIA TY-
mamHOcTH. Kanredutn (Kapteyn) Beickaszaas Mbicab (,Scientia“, Vol. XIV,
N. XXXI[—#6, pp. 345 —1357), uto HBKOTOpPBIA uepTh, CBOHCTBEHHBLS
HelpaBHIABHOH TyMaHHOCTH OpiOHA, XapaKTepH3YVIOTH ee, KaKb HavyaJLHYIO
CTYIeHb I cepid 3BL3xb, comep:kaliHX’b redid. Bt nacrosmei crarbh
ObLI0 YEA3aHO Ha TO, 4YTO IEHTPAJbHBIS CTOJIKHOBEHiA B3BB3IH HId JPY-
EXb THIG, 00Ja1aOUHXD O0JLUIOH MacCOH, BELYT'h Kb IOSBJIEHIO TY-
MaHHOCTeHd HEUpPABAJILHOH HJIH Jay4uucrod (opmel. Keam upadHaTs BO BHHU-
MaHie CTpalllHyl OBICTPOTY, ¢ KOTOPOH IBHKYTCA 3BB3IBI NMpPH CTOJKHO-
BEeHiH, TO MOKHO ce0sl CUATATL BL 1IpaBhb IIPeIHoJOKATL, YTO CTOIKHOBE-
Hie cOmpOBOKITAETCS upesBoiuaiinofl xucconiamiei. llocabrass MokeTs OBITH
JTOCTATOYHO 3BHAUHTEJAbHOH I 1TOro, YroOB BBI3BATH CHEKTPAJbHEIE
3(PeKTs, XapaKTepHble LI TYMAHHOCTEH, COJIEeP:KAUIAXB BOTOPOAH, Teiit
A HeOyaid. Orb 9THXDH TYMAHHOCTeH B3aHMCTBYIOTH CBOH CIHEKTPAJIbHEISL
cBoficTBa 3BhL3IEI, cojepallid rexii, a Takke CIbIyOU[iH 33 HAMA KJIACCH
3Bb316. IlocabiuoBarenpHOCTh CHEKTPOBBH, HalmogaeMas BEL Novae, Kakb
OyATO IOATBEpP:KIaeTh 3Ty CIEKYIATHBHYIO IOraiky. Kcim Bce 310 OKa-
&eTcd BBPHBIMB, MPOACXO&TEHI® 3TOro KJaacca 3BE31s BB KOHIB KOHIOBH
HY:&HO OyJeTh cBA3aTh Cb dABIGHIeMb Ype3BslYafiHo Oam3kofi Berpham
3BE3IH MemIy €000, Cb , J000BEIMB" HXB CTOIKHOBeHieMTb. TakEM®B 00pa-
30Mb 315Ch yCTAHABIHBAKTCA TADMOHHYECKIA OTHOUIEHIS MEKIY IBJIBIMB
paaoMb ABJAeHId. Bo BCAKOMP caydab IHHAMHKa BB TOJIHKO 4YTO ONHCAH-
HBIXH SIBIEHIAXD €CTh JHHAMHKA CTOJKHOBEHISI H OTpakeHid, JAHAMHKA
rasoas, a He opOdTaibHad. I[eHTpaJbHEIA CTOJKHOBEHiS BO BCAKOM®B CIY-
gat ObIBalOTH ropazfo phxe, ubMBb IpHOIMKEHiA, KOTOPHIA, Kakb MOJIa-
raTh, TA0TH HAYAJO I[OSBICHIID CHAPAJIBHBIXB TYMaHHOCTeH, a THEMB He
Menbe umcao 3BE31H ropasgo Ooapumie, 4BMB uHCIO H3BBCTHRIXT, HAM®D
COHPAJIBHBIX's TyMaHHOCTeHd. IIpormBopbuie 3TO MOXKETH OHITH, IOXKAXYH,
YCTpaHeHO, ecaH IPHHATH BO BHAMaHie TOTH BBPOATHHIA PaxTh, 4TO IpO-
TOJUKATeIHHOCTh CYIIecTBOBaHIA 3BB31Hb 0OJbIIe CYLIECTBOBAHIA TYMAaHHO-
cTeff, a Takke H TO, YTO YHCIO 3BE3Is YBEJIHYHBAETCA Takxke 0Jarogaps
MOSIBIGHII0 BH CHHPAJBbHBIXh TYMAHHOCTAXH OOJBUIEXTE Y3JI0BH, KOTODHIE
Bb JaJbHBAMEMS KOHICHCHPYIOTCS BB COJHI[A HH3IIATO IIOPATKA.

YkakeMs eme Ha OIHY 00JaacTh, TIb oompy;IcHBaeTCH 6JIH3K0e co-
IPAKOCHOBeHie 3BOJIOIIA 3BB31H ¢b OPOHTAJILHON CXEMOH HBOJONIH, xq&g&
caM0e TO pa3BHTie 3BBE3I's H HO IPOHCXOZATH IO OpPOHTAILHOMY TfﬁiW
JIB10 BB TOMB, YTO BH HOCIBIHEE BpeMs yCTaHOBIEHA 3&}31&(‘,21'\/[001'5Q KLY
OBICTPOTON JBAKEHisT 3BB3IH M HXH THOIAYHBIMA CIEKTDPAJbHE @\\/cnon-
CTBaMA; ToCaBIHIA e, 110 MHBHIO OJHUX'B, 00YCIOBIMBAITCL, @XE BO3pa-
cToM®b, a 10 MHbHIO JApyraxsh, HXH Maccofi. Bb TOMB H BH\APYIOMB CIy-
yab cBoficrBa aTH CBOIATT Kb B3AHMHOMY BIIAHIO 3BL316 ‘,}}gpn HXH B3a-
HMHBIX'B upuommeumx'b BDL TeuYeHie BpeMeHH, wn@@\}@me}{mxm Hexo-
CTATOYHO OJH3KAX'h, YTOOBl BLI3BATH ,Lucnepanﬂoe\ﬁm TBie. DJTO KIAcCh
npudamKedii Hagborbe OT1aleHHEBNXDL;, HBECKOJIBEO Gorbe 0amskis npnom-
&eHi JTaloTh Ha4aa0 HeO0JbUHMB CIHDAJIBHBIMB TYMAHHOCTSIMB, eure 00-
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Jghe O6aAH3KiA — TYMAHHOCTAMDB 00Jbplleld BeJRUYHHBI; 3aXO#leHis 3a Ipa-
nnny Poma, Berpbum 10 KacaTeIbHEIMDB, & TaKike C(TOJKHOBEHIsl (GOKOBBIA
LHPEBOIATH KB 60abe pb3ko BHpameHHBIMb 00pa30BaHisIMb CIHpaJeBHAHATO
THOA: CTOJKHOBEHif e 1leHTpaJbHBA 00pasylTh C0000 caMBli Kpainid
ulel’ pasdhmpaeMoil cepiH, NpHEBOJAA Kb 00pasoBaHigM'L HelpaBHJILHAIO H
JYYHCTAro THIA H Kb KpaiHed creuneHu auccoljalin. CTOAKHOBEHIs nocahi-
LAI0 POAQ, OYEeBHJHO, LpeBpallaloThb OOJBUIYI0 YacTh WHEPLiM JABHKEHId
cTaJrABaIaxcd 385315 BB sHepriio paschbamia. Ecam moayuawomascsa opH
3TOMB JHCCONianid NPHBOIHTDH, KaKh y:ke OBI0 oTMBYeHO, Kb NOABIEHIIO
IepBHYHATO CHEKTPaJbHALO COCTOAHIfA, XapaKTepHAro Takke AId Ibaaro
nAkIa 3Bb31b, TO 3T0 Goapue, YbMB IPOCTOE COBNAJIEHie.

IBOJIONIA COJHID IPHHALIEKHATH Kb 00abe BRICOKOMY NOPAIKY, 4bMB
BBOJIONISl MJIAHETHHXH CHCTEMB. OBOJIOIIS OPraHH30BaHHBIXB 3BL3THBIXD
cronaerii u Muaeunaro IlyrHE nNpEHaJICKATL Kb emle 0oabe BBHICOKOMY
1Hopaaky. Bb 3TH 00pa3oBaHid COJHIA BXOIATH BB LauecTBEL OTABABHBIXD
eldHANb. Bb nuHAMHED opraHH3alin 3BB3JHBIXT CKOILIEHi mMbercs BO3-
BpaTh Kb OpOHTaJIbHOH o6xacTH. M 31bch Takike OCHOBHOe 3HAYEHIE MOKHO
NpUIHACATh ABYIHKOH cmab tarorbHia, nbiicTByloumeHd, Kakb 3T0 HA Iapa-
JOKCAIbHO, BH OJHO H TO ke BpeMs H IeHTpPaJH3yIOUIEMH H paschbuBa-
I0L{EMB 00pa3oMb. Brlao y#e orMbueHo, 4To 3BE31HBIA CKOILIEHid, cOBep-
mas JBHKEHig OFHO O6JH3B IPYLOTO0 HJIH NPOHHKAs SKCHEHTPHYHO OTHO
yepesb Ipyroe, MOI'YTH JaBaTh CHHpAJeBHJHBA 00pasoBaHid mo THMD u@e
IpPHYHEHAMDB, KOTOPHISA OLIIH HAMH BBICTABJIEHBH! IS O0BACHEHIA 1IPOHCXOM-
JeHid COHpAIbHBIXH TYMaHHOCTel BooOme. KEcam 5T0TH B3ragas BhpeHs,
AJM, Jyylle CKa3aTh, HOCTOJbKY IOCKOJBKY OHB BbpeHs®, Hama IJaa-
HeTHasdg THNOTe3a PMELerd BBH KauecTBh KoppeJaTa HaXoASHYIOCA BB 3a-
YaTOYHOMB COCTOSHIH THIOTE3Y O 3BEL3IHBIXH CKOIJIEHIAX.

Beth, MoxHO nymarh coraacdaTes ¢b THMB, UYTO SHeprid, BHIpaKar-
uasgesas Bb OpPOHTAJBHON AKTHBHOCTH, JaJeK0 NpPEeROCXOIATT #Heprilo, Ha-
XOJfMYI0 CBOe BbIpaxkeHie BH AKTHBHOCTH ra3oBod. TOUHO TakUMB #e
00pa3oM’s OpOHTaJbHAsA KOCMOTOHIS IIPEBOCXOJHTSH 10 CBOEH JMHAMHUECKOil
BHPTYAJbHOCTH KOCMOTOHiI0 razopyo. Ho Mmeskny Toif m apyrofi, 6es3m co-
MHBHISI, DPOHCXOAUTH Iipolecch oOMbHA; Ta M JIpyrasg HaXoldTcsd BB CO-
CTOSHIE paBHOBLeis MemAy codo. CaMo 00010 MOHATHO, YTO 06JacTH
npuMbrenia 00bHXB 110 cBOeil OOWHPHOCTH H  CAOKHOCTH HpCBOCXQ}J@”ﬁ{

”

BCAKOe ueaoBbueckoe paBYM'}‘)HIG. AW
/\\//
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JNEKTPOHLl H MATHETOHBI

C. Mapeunu.

OrkpoiTie MalHATO-OUTHYECKHAX'h SBICGHIH IPUBEIO Kb IPEII0I0Ke-
HiI0 0 CyU[ECTBOBAHIA 3.JEKTPHYECKAX'H TOKOBH BB DIEMEHTADHBIXH YACTH-
maxs THanw; H3cabroBaHia e sJIEKTPAYECKAr0 pa3pAia BbH ra3axs, a Takke
ABJIEHIA palTiOAaKTABHOCTH, — fAIBIEHIH, Bb TEUGHIH KOTODHIXH HAOJIIIAETCsH
aTOMHBIH pacmah, — HaBEJIH Ha MBICIb, YTO YIOMAHYTHE TOKHA NMPOHCXO-
IATH BhL CAMAXH aTOMaXbh. I[pHHAMAIOTH, YTO 3TH TORA 00S3aHE CBOHMb
CYIIEeCTBOBaHieMh OTPHIATEIbHHIMD 3JIEKTPHUECKHMT 3apAIaMb, BJIEKTDO-
HaMb, 00paIalmAMca BOKPYI'Hs HEKOEro IeHTpa.

Kb Tako#i KolIeHmIid O CTPOEHIH MaTepiH IPHBEIH OTKDHITIA mocabi-
HEXD IBTE. OJHAKO, yike OKOIO cTOXbTiA TOMYy Ha3agh TEOpiH MarHe-
TH3Ma& BCTYNHJIH Ha TOTH &e caMbli nyTs. Haks #3BBcTHO, AMIODeps
(Ampére) pig 00BACHEHIA MATHATHHIXD fABJIEHiH IPeIHOJOKHID CYL[ECTBO-
BaHie 3I6MEHTADHHXT 3JEeKTPHYECKAXDs TOKOBH. Bh mamsmbiimems Teopieit
9TAX'H TOKOBD, HeonperbreHusii HaOPOCOKs KOTOPOH MPeTIOKALs AMIO P,
sarsaca Beobepn (Weber). Ilocabiaifi xars HX® DOIPOOHYI0 XapaKTe-
PHCTHKY, Bb 3HAUATEJIbHOH CTeINEeHH COlIACYIIIYIOCA ¢ HAIMAMH COBpe-
MEHHBIMH B3TJIATAMH.

Be6ep® 00BACHATH ABICHIe TiaMaTHATHA3MA, BBOJA IIPEIMOJIO:KE-
Hie, UTO OHO BBI3HIBAETCSA TOKAMH, HHIVIHDYEMBHIMH BB Moxekyxb. SIBue-
His, HAOMONaeMes BB #exbst m apyraxs Ooxbe mam Menbe MarHATHBIXD
THIaxXb, OHD OOBACHAND HPH IOMOUIA TOKOBH, NPOHCXONAUIAXT TAKKEe BB
MOJKYJIB, HO CYWIeCTBYWIIAXH emle IO BO3LBHCTBIA MAarHATHATO HHTYIH-
pyomaro moisd # HMBIOIAXH HaupaBlieHie O00paTHOE TOMY, KOTOpOe Ha-
6aogaeTcd BB TiaMarHATHHIXDH TBIaXb.

Ilpr mpaMBHEHIH YKa3aHHHXH BeGepoMb KOHUEHmNif m1d 00B-
SCHEeHiA SABJIEHIA MAaTHATO-ONTHKH, Pa3pAIOBH BB ra3ax’® H palioaKTHBHO-
CTH, CaMBIS 3TH KOHIIENI[iA BB TeYeHiH MOCABIHAXTD ABTH ORI 0600IeHEI
HACTOJIBKO, 9TO OHB MOTepAIH CBOH IIePBOHAYAJIBLHBIE OOJHED. DJIeMEHTap-
Hble TOKE BeGepa H3b MOJEKYIB IepeHeCeHH ObLIA BB ATOMb. qu%l%
TOTO, IOHATIE 0 TOKax®h Be6Gepa ObiI0 0600I[EH0 BH TOMD cmucg@yﬁﬁ*o
OpefNoJaraloTs HXD CYIIECTBYIOUIEMA BO BCAKOH MaTepianbg9§§ﬁpenﬁ,
KaKh MATHHTHOH, Takbh M JiaMarHHTHOH. PasHHNA TOIBKO BB TOMB, 4TO
BB JAIaMATHATHBIXEH CDeJaXh TOKH DACIOJOKEHH BB DA3IAYHBIXD ILIOCKO-
CTAXD, NPOXONAMMAXE 4Yepesb IEHTPH aroMa, MbBUIasd TakuMDb 00pasoMb
aroMy IpioGpbeTH ompelBleHHYH MarHETHYI IOJIAD oeg?, ‘a BB cperaxh
MATHATHBIXH 3J6MEHTADHbI® TOKH, Ha060POTH, pag;ﬁg@% )

(6HBl 110 IIpEeAMY-
I[ECTBY BB OJHOH oOpelbIeHHOR IIOCKOCTH, BB 8;3/YJII>T3,T’E 4yero ImOJy-

YyaeTcd MOCTOAHHAA MAardHuTHAasA HOOJAPHOCTh Bb Hanpameﬂiﬂ, NepOeHInKY -
JAPpHOMD Kb ATOH IJIOCKOCTH.



TpH MarHATHBIXDH COCTOAHISAXH BEMECTBA, XiaMAarHHTHOe, Ia-
PAaMAariETHO® H eppOMArHHTHOE, MOIyTh OBITh OXapaKTepH30-
BaHBl IIOMOIIBI0 3aKOHOBDH, BHIBeIeHHHXDH Kiopm (Curie) skcmepEMeH-
TaJbHBIME IyTeMb. Ilo KiopH KoapjuuieATs HaMarHAYeHIS NDH Aia-
MarHETHOMB COCTOSHIH HE3aBHCAMB HH OTH HAIpPSKEeHis HHAYIHEDYIOLAro
IoJs, HE OTH TeMmmeparypsl. KosdpuumienTs HaMarEAuenis IpH IapaMar-
HATHOMB COCTOSHIH HE3aBHCHAMB OTH HAlPAKEHiA NOJd H HAXOJIHTCA BB
0o0paTHOM® OTHOIIEHIH KB a0COMIOTHOH TeMmmepaTyph, Tak®s 4TO IPOH3Be-
IeHie a0COIIOTHOH TeMmepaTyps Ha YKa3aHHBIH EO3Q(HIIEHTH eCTh BOIH-
4AHa DOCTOAHHAA (HocToAaHHAA Kiopn). KoapduuienTs HaMarandeHis
OpA (eppOMATHHTHOMB COCTOSHIA BO3pPAcTaeTh Ch yBeIAYEHieM® HAUpS-
XeHis 1O0Jd, HO 10 H3BBCTHOH HEOJMHAKOBOH NI pasHHXD BeIecTBD
TPaHHIEL, 9TOOH BB TaIbHBHMEME IATATh; Ch YBEJIAUSHIOMs TEMIIEDATYPHI
YKa3aHHBIH KO3p@HIIeHTH BB 3TOMT cayuad mamgaeTs; uUpH #H3BLeTHOH
EpATHYeckO# TeMmeparypt (Touka Kopn) OHH paBeHb IOYTH HY.1I0
H OpeicTaBisdeTs HHOTMa phakia m3MbHeHis npm npHOIHKEHIHE Kb CBOel
gagMeHbpIed Beamunab. Crbryers 3aMbBTATH, 4T0 BCh 3TH 3aKOHH EMBIOTH
JEUIb MpHOJIHSHTEIhHOE 3HAUEHIe.

Japmoprt (Larmor 1897), ®orts (Voigt 1902), TIx. Tx. T o M-
coHb (J. J. Thomson 1903) m Goxbe o6cToATeapHO JaHEKEBEH'B
(Langevin 1905) mokas3atd, 4T0 3JEKTPOHHAA TeOpis BHOJHL BH cocToAHIA
O0BACHATH NiaMaTHATA3MT M IapaMarHATH3MB. Bakccs (Weiss 1908),
lN'agcs (Gans 1910) m japyrie mpoGoBaJd OGBACHATH NPH IOMOIIH 3JEK-
TPOHHOH TEOpiH pA3JIHYHBISA COCTOSHIA ()eppOMArHUTH3MA.

Br HEIyUEDOBAHHEIXH 3JIEKTPHYCCKAXH TOKaXh HHTEHCHBHOCTH Ha-
MarHp4eHis IpomopiioHaJIbHA cHIb Toka. Ecin TakKEMB 00pa3sOMb CMOT-
pBTh Ha AiaMarEATHOE COCTOSHie, KakDh Ha pe3yIbTaTh HHIYIHDPOBAHHHIXD
ATOMHBIXH> TOKOBH, TO WHTEHCHBHOCTh HaMarunyeHia / O6yjaeTs mpomop-
I[I0HAIBPHO HanpskeHilo K HHIYIADYOIAr0O MAaTHATHArO I0JAfA, a OTHOIIe-
Hie x, CymeCTBYIOlIee MexXIy STHMH [JIBYMS BeJIHYHAHAMH, T. €. K03(dH-
IieATH HAMATHAYEHif, OyJeTh BEJIRUYHHOH MOCTOSHAOH. TakAMB 06pa3oMb
IiaMarHATHOE COCTOsfHie HEe3aBHCHMO OTH HaIpAKeHIA HHIYNHDYIOIAro
moxd. PaBHHIMD 00pa3oMb OHO HE3aBHCEMO H OTTH TeMIepaTypel, H Abi-
CTBHTEJBHO, COCTOfHI® TEPMHYECKAr0 DPaBHOBLCIA MEKIY MOJISKYIAMH He
A3MBEATCA chﬂ;che HACTYILIeHiA JiaMarHATHATO COCTOAHiA, HOO Hk@
HHKAKOIO OCHOBAHIA JLIf TOTO, 9YTOGEHI YHCIO CTONKHOBEHIH MEEIY MoJIe-
KyJaMH, KOTOpoe ompexbisers co600 TepMHYECKOe COCTOAHIO T'E;'\Lp\ Be-
JAYABANOCH HJA YMEHBUIAJIOCH BCIABICTBI® HACTYILIEHIs JiaM T
COCTOAHIA, BBI3BIBAIOIArO H3BLCTHEIA H3MBHEHiA BHYTDH aTOMA
POTS, —nsmsneme TePMAUECKATO COCTOAHIA ThIb He MO\H{B‘I"L A3MEHATH
XiaMarHATHArO COCTOSIHISA BB BHAY TOTO, YTO IBHEEHIe ngRTpOHOBm co-
BepuIalleecs BHYTPA aTOMa He 3aBHCHTDH OTbD Teum@%wypm KaKb 3TO
IIOKA3LIBAETH BaKOHD HE3ABHCHMOCTH CUEKTDPOBD- TeMIePATy PHEIX'b
YCJIOBI . %4

IocrosgECTBO K03(HIieHTa HaMarHHYeHid NiaMarHATHEIXD THIb IpH
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H3MbHeHIH HanpsiKeHis HHJAYUHDYIOATO NOJA H TeMIlepaTypsl IpejpcTa-
BJSeTH 00010 NepBrlil 3akons K10 p H, BBIBeIeHHLIH HMB 9KCIePHMEHTAIBRO.

IIpexnonoxnaME Tenepb, YTO aTOMBl LOJAPH30BAHH, T. €. UTO BIEK-
TPOHHBIE TOKH, DPACIOJOKEHHBIe [0 NPEeHMYILeCTBY BB OJHOH ILIOCKOCTH,
e HEeATPaIn3yITh B3AAMHO CBOHX'h MATCHHTHBIXDH HoJed. Mul 6yzeMsb
TOrga EMBTH MarHHTHBIE DJeMEHTHI, KOTOpble BB OTCYTCTBIM HAIpaBJd-
IOUHX's BHLWHAXD CUIh OY1y1Thb HAXOJUTHCS BO BHYTPEHeMD DPaBHOBLCIE;
HHKaKOe MarHHTHO€ ABHCTBIe He BBIABATCA IPA 3TOMDB Hapyky. Hcam ke
MBI HapyHMb BHYTpPeHHee paBHOBLCie NOMOUIBI0 BHENIHATO MarHETHArO
OJd, TO aTOMB LOABEPrHYTCA IapaMarHATHOH Mopudmkalid. Mojudura-
Iil0 9Ty HaMb OyIeTh OYeHb TPYAHO OOHApYHKHTh, Takh KaKb 3TOMY OY-
ZeTh MBIIATh IPOTHBOLOJOMKHOe JbHcTBie HapykHAar0 MarHHTHAro IOJd,
3HAQYHTEJBHO NpeBpmalomiee IbAcTBie IapaMarsATH3Ma Jaxe H Bb TOMB
cayyab, ecam MB OypeMb EMbTh A510 ¢b OUeHD C.Ia0BIMH HHIYUADIOUIHMH
NOJAME M ¢b ThaaMH CHJIBHO IapaMarHETHBIMH. 3B TOro mpepnonomeHnid,
YTO0 MarHATHBIE 3JEMEHTH He3aBHCHMBl JIpYyIh OTL Apyra, cabayers, 4To
ubMb Goabuie OyleTdh HaunpskeHie BHBUIHATO Hoas, TEMT Goapuie 6yiers
YXCJIO OPIeHTHPOBAHHBIX> MATHHTHBIXB 3JE€MEeHTOBD, T. €. HHTEHCHBHOCTH
HamarHndenid. Koag@uilieHTs BaMarHHueHid, T. e. OTHOlLIeHie MekAy Ha-
MarHAYABAaOLe# CHJIOH M HHTEHCHBHOCTHIO HAMAarHMYEHId, TaKUMB 00pa-
30Mb Oyaerp LOCTOSSHHOH, He3aBHCUMOH OTH H3MBHEHIH HaMarHMYHBAIO-
UCH CHJBL.

YT0 Kacaercsd TEPMHYECKHXD VCJIOBIH, TO HaMarHHYHBaHie IpHBe-
IeTh (BH BHAY TOr0, YT0 H MOJEKY.Ibl OYyAyTH IOJIAPH30BAHBI, KOLJA 110-
JsIpH30BaHHBIe AaTOMBI 1PIOOPETYTH OJHY H Ty ke opienTauniio) Bmberb
¢'h YMeHbLIeHIeMb CBOOOAB MOJEKYJIb Kb VMEHBUICHI) HXb TEILIOBBIX'B
KoJae6aHid, a cabgpoBaTeabHo H TeMmlieparypbl. Beabacrsie c¢TOJIKHOBeHis
NpPOTABONOJOMHBXS BIIAHIHE yCTaHOBHTCA HOBOE COCTOsHie paBHOBbCId,
KOTOpOe He 3aBHCHTH HH HCKIKUATEIBLHO OTH IOJYYHBIIATOCA MarHUTHATO
110J5, HH HCKJIIYHTEIbHO OTD HOJSA TEPMHUECKAT0: JCTAHOBHTCA paBHOBLCie
TepMO-MarnaTHOe., TepMuueckoe moae Oygers TpedoBaTh OZHOOODA3HOH,
€My CBOHCTBEHHOH MOJEKY.JIADHONH ILIOTHOCTH: MarHATHOe moJe OyIersh
Tpe6OBATH ILIOTHOCTH eMy cooTBbrerByIomell. TakaMb 00pasoMb  CHJIBL
MATHATHBA H TepMHYeckis OyayTs AbiicrBoBaTh 3aMBTHO BB IPOTHBONO-
JOXHBIX'h HAIDPABICHIAXB, . MBI MO#eMDb HPEINONOKATH Cb HSB’I;@@’/
IpAGIHKEHHOCTEI0, YTO HHTEHCHBHOCTL HAMATHHYEHis, KOTOpasfd, KaKbh MBI
9T0 BHABJAM HAXOAHTCA BB IHPAMOMDH OTHOWICHIH Kb HaMarm’[\u%@é&ﬁeﬁ
canb H, OyneTs HaXOIHThCS BH OGDATHOMh OTHOUIEHIH KT a6COAI0THOR
remneparyph 71" »

H
I=C=- i
_le
O
ITOTH caydail, YHCTO HieaJbHBIH, peaamz;ye*i*é@\k\}i%M'L ayume, ubMb
caabbe MarmETHOCTL Thaa. Momers OHTH 3aKOHT 5TOTH  CYIECTBYETH
IHIb KaKbh TIPaHHNa, Kb KOTOpOH crpemuTcs nlictBurenvnocts. Ero
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MOKHO Ha3BaTh B3aKOHOMB COBEDIIEHHAr0 IHapaMATlHHTHS3MA.
ITO BTOPOIi 3aKOHB, YCTAHOBJACHHBIH dKcIepAMeHTaIpH0 K 10 p H. Ero MoikHO
(OpMY.IHDPOBATH TAKHEMh 00pa3oMb, YTO IIPOH3BeJeHie KoapuiieHta Ha-
MarHHYeHid Ha aOCOJITHYI0 TeMIepaTypy ecTh BeJHYHHA IOCTOSHHASA
(mtocrosarHasgs Ko p H):

@l'= (.

CpaBreHie npenproxeHroe JlanmxeBeHOM B, crbraers eme 6oxbe
ACHLIMB YKa3aHHLIA OTHOleHis. IIpexcraBEMBb ce0b H3BBCTHBIH 00BEMb
COBEPUIEHHAT0 Ia3a; IpPeINOJOKAME elle Ha MHHYTY, YTO 3TOTH Ia3b He
Oyxers momuAHATHCA cHab TamectH. Torxa MoJekyJIspHas CHCTeMa IIpH-
IeTs BB paBHOBhcie, KoTopoe Oyl1eTth 3aBHCHETh HCKIOYATEABHO OTH €ro
TEPMHYECKAr0 COCTOAHIA, H paBHOBbcie Oy1eTd TOCTHTHYTO, KOTJAa IJIOT-
HOCTh OyJAeTh OIHHAKOBOH BO BeBX® TOoukaxs. M BOTH, ecim MBI Ipelrno-
JOMAMDB, 4YTO HA 3Ty CHCTeMY HaUHeTh IBHCTBOBATH CHJA TAKECTH, TO
paBrOBECie IHoOJI 3€MHOro TAroThbHIA BB 00UIEMB He OyJIeTh COrJaaco-
BaThcsl ¢h paBHOBLCieMD TEPMHYCCKATO TOJA. YceTaHOBATCA HOBOE COCTOA-
Hie paBHOBLcig, Koropoe He OyieTs 3aBHCBT HH HCKIOYHTEIHHO OTH
CHJIBl TSUKECTH, HH HCKJIIOUATEIBHO OTH TePMHYECKHXD YCIOBifi: 3TO OY-
IeTh paBHOBBcie TepmonmHaMuueckoe. Ho ecam ra3s He OyjaeTs coBep-
IIeHHBIMB, TO Ha CHCTEMY OYI1yTH BO3TbHCTBOBATH IPYTis CHJIE, a HMEHHO
CHIBl cublIeHis, cyuecTByoulia Mex1y MouexyaaMu. IlepBeidd caydai co-
OTBETCTBYETH COCTOAHII COBEpIIEHHAr0 IlapaMarHATH3M&, BTOPOH — co-
CTOAHII0 ()eppPOMATHATH3MA, IPH KOTOPOMB BRICTYIAeTh Bo3bicTBie oTHEXD
yacTullsb Ha Apyrid. Ilocabiniii cayyad 10T:KeHD OKa3aThCs ropasfo 6oabe
CIO:KHBIM'B, YBMB HepBbli, Kakbh HOPH COCTOSIHIE TepMOIAHAMHYECKOM,
TaKb U IPH COCTOSIHIH MATHHTHOMB. BB cayyat coBepmeHHaro rasda, cay-
4af 9HCTO HIEAIBPHOMH H TEOPEeTHYECKOMb, MBI MOKEMb NEpHKAThCd Bb
rpaHHIaXb H3BBCTHOH Teopid; HO CTOATH HaMB OTCTYIHTH OTH 3STHXB
HIEAJIbHBIXD YCJIOBiH, X I'DAHHIBI 9TOH TEOpIH CTAHYTH HEJXOCTATOYHBIMH.
Ko pn, nmepBufi yrasaBuiifi Ha OJIH3KYI0 aHAJOTII0 MeXIy 3aKOHOMB Ia-
PaAMATHATA3MA H 3aKOHAMH COBEPUIEHHBIXD I'a30Bb, IPefocTepers YUeHH XD
OTH HONBITKH CIAIIKOMB PACHIHPHTH NapaJielA3Mb BB 3TOMD OTHOMIEHIH.

Baus-neps-Baaxscs (Van-der-Waals) pacnpocTpanuas Teopio
CHAMACMOCTH COBCDIIEHHBIXh, IA30Bh HA TIa3bl HECOBEPIICHHBIe IIPH Im\
MOIM THIOTE3bl O B3aHMOXBHCTBIM MOJEKYIH, KOTOpHE BB ra3aXb GO\B
LIEHHBIXD> IPAHAMAIOTCSA COBEPUIEHHO HE3aBHCHMO OJHA OTH npygq\ﬁ Ho-
IoO0HO aToMy Baificct cubrars IONEITEY PACHPOCTPAHATE Te {6/7713}1-
KeBeHa, HPAMBHAMYO I1f COCTOAHIA COBEPUICHHArO napa@}ﬂemsma
Ha Thaa (beppouar}mmbm IpHHEMAs BO BHHEMaHie Takke BsanMonianTme
MAarHHETHBIXs YACTHIG BB 3THXH Thriaxs, Bakcces n@@(y*mm, dopmyry

LI (PeppOMAarHHETH3MA, AHAJOTHIHYIO (XJOpVIYJI'I‘) Ko \\;Um napaMars-
THA3Ma; IIpH 3TOMBb Badcc’s H3MBHEIL YypaBHe g}flmpn He BB TOH
er0 9aCTH, KOTOpaf KacaeTcsi MAUHATH3MA, HO BB '4aCTH, BbIpaxamouleii
TepMHYecKift moreHmiaxb. Mcxoad H3b (OPMYJIBL JIaHmeBeHa H IIpH-
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MbHAS ee Kakb Kb BHBIIHEMY, Takb M Kb BHYTPEHHeMy noxwo, Batficcs
HOJXYYAIs A1 PeppoMarHHTHRXH Thabh GOpMYIy, IpeicTaBIAOIIYIO OGO
o6oomeHie ¢opmyar, noayueHHoOd Kop®H pia ThIb napaMarHATHBIX'B:

z (T—0)=C.

TaxkaMD 06pasoMt 1A NoJdyueHia mocrosHHOH KopH paa ¢eppo-
MarHaTHAro Thaa, caibayers H3MBpHTH K03Q(HUieHTh HaMAarHAYEHiA IpH
TeMnepaTypb Beime TOYKH KIOpH B YMHOKATHL €ro Ha DPa3sHOCTb MEKILY
temueparypoil HaGaogenia (T) m Temmeparypoit stoif Tourm (6).

IIo sroMy moBoay Heob6xoimMmo 3aMbrTuTh cabayiomee. BEUATHBATEH
A3 TeMIlepaTyphl HalJwxaeMoi ToMmeparypy BB Toukb Kiopm 3HauETH
Ibaate mpermoxoxerie, 4yto BH Toukt Kiopu Tbio cosetmMB Be obxa-
naeTh (eppOMATHATHBIMH CBOJCTBAMH, H 4TO BB 3TOH TOYkS H BHIIe
nMbeTcsa cocTOfHie MapaMarHHTHOe; TeMueparypa Bb Toukb Kiopm moa-
¥HA 03HAYaTh JJAA PeppOMATHHTHHIXEH THIB TO #e, YTO JJd IHapaMaTHHT-
HBIX® THIB 03HAYAETH a0COJTHHE HYJb, OTH KOTOParo HaUMHAETCHA CKAaJa
TeMIOEPaTYPH BEH YpaBHeHIA [JId COCTOAHIA NapaMarsHTHaro. JIpyraMm
CJIOBaMH, e€CIH OBl IepeXoah H3b COCTOSAHIS HecOBepIIEHHAro rasa BB CO-
CTOSIHie Ta3a COBeplIeHHAr0 IPOHCXOJHJD Cpa3y LpH H3BLECTHOH TeMuepa-
Typh, TO 3TO 03HAYaJIO OB, YTO IPH 3TOH TeMmeparyph HaumHaeTca a6co-
JIOTHAA CKaJa TeMIepaTypd 118 HecOBepIIeHHBIXH Ia30Bb, aHAJOTHUYHAA
To#, K0TOpasg (HTYpPHPYETH BH YpPABHEHIH JId Ta30Bb COBEPIIEHHHIXE. To
00CTOATEJIHCTBO, UTO LAPAMATHHTH3MD HAUHHAETH OOHADYKHBATHCA TOJILKO
Bb Toukb Kiopu, ects (axTs, YCTAHOBIGHHHI SKCIEPHMEHTOMD, TaKb
Kakb npH Ooabe HH3KHXD TeMIepaTypaxb THIO HaXOIHTCA BB COCTOSHIH
(eppOMATHATHOMB, XOTHA HEJb3S OTBEPIHYTh H TOH THIOTE3H, YTO H IIPH
3THX'H TeMIepaTypaxb Tha0 HagbieHo mapaMarHHTH3MOMDB, XOTA mocabimii
IpH 3TOMB H 3aMACKHPOBAHD (ePPOMATHHATH3MOMD.

YTBepiEIeHie, uTO MapaMarHATH3MD HaymHaeTcsl Bb Toukt Kopm
HeJb3s TakAMB 00pasoMb CYATATh albCoaoTHO BEpHEIMB. HO Tak®s Kaksb
NapaMarHATH3ME 00JajaeTh HHTEHCHBHOCTHIO BechMa MaJoil BH CpaBHEHIH
¢ HHTEHCHBHOCTHIO JeppOMATHATH3MA, TO 3aKOHL Baificca, ecidm oEE 0y-
IeTh TOJATBEp&ICHD 9KCIepUMEHTOMb, 0YIeTh 001a1aTh 60JbINOR CTENEeHbIO
npubagxkeHia Kb a0coaoTHoll merHHE. Mekay IpOYEMB, MBI MOKEMB CUH-
TaTh, YT0 HBKOTOPHIA 0COGEHHOCTH KacaTeJIbHO TEeNJOBOIl 3Heprid, ROTQLfﬁW
HabaonawTcd BL ToOYkt Ko pH 3aBHCATH HCKJINYATEIHHO OTH ng{f@ﬁﬁo-
BeHid ()eppOMATHATH3MA. e Y

Cabays cBOEMB HAESIMB 0 MOJEKYIAPHOME MAarHETHOMS noxh Baficcs
B 1908 rogy BO30GHOBHIL BB coTpyanmuecTBb ¢b BexxoM s (Beck)
HbBKOTOPHA H3F m3cabroBaHill HavyaTHX® IlioH1m oH oM B, (Pionchon) eme
BL 1887 TOAY, OTHOCHTEIBHO HENPABHILHOCTEH, KOTOPHIS OOHADYKHBAIOTCS
MATHATHBIME TBJIaMH 0O OTHOIIEHIID Kb Tennonoii/\:;}{éﬁﬁ?n. Hscabposania
Bajicca 1 BekKka KacalHch B YaCTHOCTH AHOMAf, IpeICTABIAEMBXD
yabapHOH TemIOTOd MATHATHHIXE THIB NpPH TeMueparyph HcYe3HOBEHis
¢eppoMaraaTE3Ma HIH BB TOukl Kiopm 9rm aBTOpH foKazal®m II1d HHK-
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Kead, kexb3a I MarEMTHAro Keab3HAKA, 4TO BTH aHOMAJiH OOBACHAITCA
KOJIAYEeCTBEHHBIMA H KaueCTBeHHBIMH H3MTHEHIMH MAarHATHOH 3HEpTiH.
Yrbasnas teuxora Thaa, T. e. cojepkamieecs BB eIHHANB Macchl KOJH-
9eCTBO TeNJOBOHl 5Heprim, ObBaeTh HEOJHHAKOBBIMTL — BH 3aBHCHMOCTH
OTH TOr0, 00JaTaeTh JH TBI0 MArHATHEIMH CBOHCTBAMH HJIH HBTE. Jaa
TOro, 4TO0H HafiTH yIbAbHYIO Tenmaory thia, o6aagaomaro MarHATHHMHA
cBoiicTBaMH HaH HBTH. [ag Toro, 4ro6n HaHTH yibabHylo Temrory Thia,
06J1a1a101[aT0 MATHATHEIMHA CBORCTBAMH, HY#HO B YABJIBHYIO TEILIOTY, KOTO-
poit obxagaxo 651 THIO, ecam 6bl OHO He OBHLIO MAarHATHEIME, BHeCTH Hb-
KOTOPYI0 IONPaBEY 3a CYeTh MArHATHBIXH CBOiicTBB. TakHMB 00pa3sOMB.
BMBCTHMOCTh MAaTepiaJbHHIXH YACTHIh [0 OTHONIEHIID Kb TepMHYECKOR
sHeprin ThcHO cBA3aHA ¢b BMBCTEMOCTHIO 10 OTHCIIEHI0 Kb MarHATHOH
sHeprin. Bb wactHOcTH BH TOYKE K10 pH, BE KOoTOpOH Halamjpaercd pas-
PHIBE BH MATHATHHIXH CBOHCTBaXbh, HAOJI0OAeTCd Takike pa3phlBb Bb
BeJHYHHAX'h BHIPAKAOIMUXE VABIBHYI TeIIOTY, OPH 4YeMbh 006a 3TH pas-
PHIBA COBIATAITSE APYI'h b APYIOME. Baliccd CpaBHHID BeIHYHHY H3Mb-
Hemid yAbapHOH TemroTH BB TOYKDS K0 pH, BHBEIEHHYI Ha OCHOBAaHIH
TEOPiA ¢b JNAHHBIMH, IIOJYyYeHHHIMH BB ITOMB OTHOIIEHIH HA OCHOBAHIA
KaJopEMeTpHuYeckEXs H3MbpeHid. IIpE 3TOMB cpaBHEHIH OHD HOJYYHID.
cepbe3Hoe MOATBEp:kIeHie NMPaBHALHOCTH BHIBEJEHHHIXH HMD TEOPETHYECKH
3aKOHOBB, II0 KpaiiHed MBph BH OTHOUIEHIH sfABIEHiH, HAOJIOJIAEMBIXDH Bh
rouklb Kiopu. ['yMmafieps (Gumaer) moayumias (1912) aHAJIOTAYHEIE®
pe3yibTaTh 1Ig cmaaBoBh ['ofcxepa (Heusler).

OrHOlIeHie Me&Iy HHTEHCHBHOCTHI0 HAMArHHUeHIS H TeMIepaTypoi
OBLIO BBHIBEJEHO aHAJHTHYeCKH BaliccOM’B® H BHpameHO Bb BAZE 0cO-

6aro 3aKOH4. 3aKOHB 3TOTH NDHHHEMAETh BO BHHMaHie OTHOIIEHid: 9’
T. 6. MEKTY TeMIepaTypoli HabaojeHig H TeMmeparypoil B5H Toukbl Kiopm
Bz T. 8 Mek]y HHTEHCHHOCTBIO HaMarHHYeHie IIpH 3TOH HocabpHeR
TeM?xepaTypf, A MAaKCHMAJbHOH HHTEHCHBHOCTHI0O HAMarHHYEHis IpH abco-
JIOTHOMB TEeMIEepaTYpPHOMDB HyaB, IpE KOTOPDOMB HHKAKOe TepMHYECKO®
BIisiHie He HpOTHBOLbHCTBYETH HHJYIADYIoUeMy IBHCTBII0O MArHATHATO
moxsa. Cp sroff Toukm 3pbHia Teopia Baiicca pascMaTpHBAaeTH Toqu
Ko pr, kKakbs HYJIEBY TOYKY NJd MarHATHOH 3HEpTiH.
Baficcs moaBeprd STOTH 3aKOHD IKCIEPHMEHTAIbHOH npos;@pﬂ q
Hallelb, 94T0 Bh OOL[EXB YepTax’h OHB HOITBEDHKIAETCHA, HO YTO B\’L\/éaCT-
HOCTAXH HMBIOTCA HecoOTBBTCTBiA Mei1y Teopied o BKCHQQ@}MBHTO\H
»Teopid, 6e3b coMHELHIA, 3akmouaeTs BB ce0h O0OIBIIYIO JOMIO) HCTHHLI
roBopaTh Baiiccs. ,HBTH OCHOBaHIA OTBEPrHYTH 3TY @Qopuo H eCTe-
CTBOHHEIMB SBIdeTCA CTpeMIeHie Kb ed YCOBepmeHch\gamIo oyTeMb
OTKa3a KOe Bh KAKHXDH IYHKTaXb OTH KpDalHHXD es @nﬁomenm Teopia
AaMbers 1BI0 ¢h TpeMA NOCTOAHHBIMH BeJHYHHAM \Nlﬁ H3h HHXB, Mar-
HATHBIH MOMEHTH MOJEKYJbl H Macca MOJEEYJIH IPHHEMAKTCA BO BHEMAa-
Hie Teopiefi mapaMarmuTE3Ma JaHKeBeHa H XapaKTepPH3YVIOTH CAMYIO
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MoJeryay. Tperbs ecTh MOCTOAHHAsS MOJEKyasipHAro mois N, BBIpaKalo-
uag B3auMogbiicTBie Mem1y MoaeryraMa. Bb Havaxh g gymans 3amb-
HUTH N (YHEIied m0Js H MATHATHOCTH, HO TONBITKA BH 9TOMD HAIPABJIE-
HIE JaJd MaJO-y1OBJIETBOPHTEAbHEIE Pe3yJIbTaThl...“ (,Arch. de Genéve*,
1911, p. 413). 'aHc¢'p UPOIOLKEATL CBOH H3CIBIOBAHIA BB 3TOMB IOCKBI-
HeMb HallpaBleHiH. Ba#d c¢c'h HalpaBUIB CBOH H3BICKaHIA BB CTOPOHY
HAXOM/JICHIA 3aBUCHMOCTH Mei[y TBYMS JADYIAMH IIOCTOSHHBIMH BeJIHYH-
HaMHd, T. €. MeKJIy MACHHATHBIMBH MOMEHTOMD MOJEKYJbl H ef Maccoil M,
JAPYLHEMH CJIOBAMH, MEK1Y KOdP@UIieHTOMD> HAMariH4YeHis eTHHHIBI MaCChl
H BBCOMT ATOH MAacceHI.

lN'owxga (Honda, 1910) macabioBalb 3aBHCHMOCTH MeHXIY K0I((I-
IiEHTOM, HaMarHHYEeHisi W MAaccOd BelecTBa, MOOBTOPHBIIA CB O0JABHIOH
TIUIATEJIbHOCTHIO H3MbpeHis Kodp@HIieHTa HaMarHH4eHis pa3JIHYHBIXD IIDPO-
CTBIXD THID BL CBA3H ¢bh H3MBHEeHieMT TeMuepaTypsl; 0CO0EHHO H3¢IBI0-
BaHiA ero KaCalHCh TOUEKD 1Iepexoja H3b TBEPIAro COCTOAHIS BB EKHIKOE,
a Tak&e M3 OIHOI'0 AJJIOTPOUHAYECKAr0 COCTOSAHIS BB Ipyroe. JKCIOpH-
MedTsl ['oH 1a JHIIALIA pa3b MOKa3bIBAOTH, HACKOJIBKO TPYIHO CBECTH
CHHTETHYECKH K'h 3aKOHAM'b PA3JIHYHBIS MATHATHHIS ABXEHIsA; 3ak0Hbl K10 p 11,
NpeTeHyoLie JHIb Ha NPHOIASHTENbHOe 3HaYeHie, IpefcTaBIgInTh CO00I0
Bh HAcTOfALlee BpeMs Hamly4dlliee H3B TOLO, YTO MBI MOKEeMb HMBTH Bb
9TOMB OTHONIEeHIH. Ho oco0blii MHTepech IIpeicTaBisfeTh €060 TO 006CTO-
ATEJbCTBO, YTO KpHBas H300pamatouas A3MbHeHie Koa(PHI[ieHTa HAMATHH-
YeHisl BB CBI3H ¢h M3MbBHeHieM® artoMHAro Bbca ,,00HADYKHBACTH CYylIe-
cTBOBaHie H3RGLCTHOH 1EpioIHYHOCTH BB 3TOMB OTHONIEHIH. 31BCh MpPOHCXN-
JHTH He TOJbKO I[BTOpeHie mepioga, HO OOHApPYKHBAETCS! TAKKe Mepioli-
ueckad cMbma Mem1ly oIeMeHTaMH IIapaMaTHATHBIMH H JiaMarHATHBIMU.
TloaroMy mpejgcrapiasercss BecbMa BEPOSTHBIMB, YTO IapaMaTHATHOE M Jia-
MarHETHOE COCTOsIHIE 3JeMEHTOBD 3aBHCATH OTH KOJIAYECTBA Macchl (Bhco-
BOrO HJIH 3IEKTPOHHAr0) H OTH es pacupelbieHis (IpAHAMAs PABHEIMb
00pa3oMb BO BRHHMaHie KHHETHYBCKOe esi cocTosmie) BH artoMb* (,,Phys.
Zeitschr.“, 1910, p. 1078).

To obcTosITeAbCTBY, YTO MATHATHLISL CBOHCTBA 3IEMEHTOBD CJABIYIOTDH
IepIOJHYECKOMY 3aKOHY, BHITEKaeT’h TaKike, Kakb BecbMa BEDOATHBIA BEI-
BOJI'b, B3 9KcliepaMenToBb Ilackaxa (Pascal 1910) # OBena (Owen 1912

JTa eue HeIOCTATOYHO SICHO ompelbieHHas 3aBHCHMOCTb MEMkIY KO-
3()puIieHTOMs HaMATHHYEHisd H aTOMHBIMB BBCOMB, PaBHO KaKb Mem;:\y\i}()-
apprAnieHTOMT HAMATHHYEHis A YIBJIbHOH TEHJOTOH, II03BOJAETD . 5 DeIIO-
JOKHTH, YTO CYUICCTBYETH B3aKOHD 3aBHCHMOCTH MEKLY Koaq)(pﬁmémow B
HAMATHAYeHid M aTOMHEHIMB BLCOMB, aHAIOTHVHBIA 3aKOHY
(Dulonga) m Il rr (Petit), BHIPAKAIOUIGMY 3aBHCHMOCTD M 1y ATOMHBIMB
BbcoMs # yababnod remrorod. IIpm TOMB IOZOOHO TO aKb 3aKOHD
Awronra m [I1H UPUBOIATE Kb IHPEIIOIOKESHII ﬁ@yﬂxacmommu MH-
HEMAJBHATO KOJIHYECTBA TEIIOBOH sﬂeprm npnﬁ@ﬁ}{emamaro (319200010
aroMHaro Bbca, I0TO0HO 5TOMY MOKHO UPIATH KB npe,mcmmemxo 0 MH-
HEMAJbHOMB KOJAYECTBL MarHMTHOH 3Heprid, KoJH4yecTBL Kakod yroiHo
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MaJIOH BEJMYHHEI, HO CVIIECTBYWIAS Kak® oTxbabHas ejnHHEIA. 1T0n100HbIH
MATHHTHBIH 3J1eMEeHTApPHB H KBAHTYM'B CMOKETH OBITb MATHHTHBIM'B.
MOMEHTOMB ejJuHHIB Bhca anéo oO0beMa MOJCKYJIBl HJIH aTOMa, a, OBITh
MOKeTDH, IPYroro Kakoro-au0o KOJIMYecTBA MACChl.

Ch Jpyroii CTOPOHBI, €CJH Mbl XOTHMT 3HATH KOJIHYECTBO MATHATHOH
jHeprid, Hpucyuled Macch, a He TOJABKO clyyalilo CBA3aHHOH Ch HeH, MH
JOGKHBI CTAapaThesl SKCICPHMEHTHPOBATh IIPH TeMlleparyph, HaHBO3MOKHO:
0JI3KOH KB adCOJIOTHOMY HYJII0, TaKb KaKD IpH abcoJTHOMB HY1b Tep-
MHYECKas dHepriga OyaeTh OTCYTCTBOBATH, H IIPH 9THXDH YCJAOBIIXH IIPH Ha-
MarHHYeHin 10 HachleHIg THIO Oviers 00J1aZaTh MAKCHMAJbHBIM'G KOJIH-
YeCcTBOM'h MAIHHTHOH 9HEpTiH.

Hexoas uds Takoit xouuenuin Bafices m# OHuect (Onnes 1910).
onpexbadin MATHHTHBIH MOMEHTDH I'DAMMO-ATOMA MATHUTHBIXD 3JI€MEHTOB.
H MarHHTHaro melb3Hdaka IpH TeMueparyph Euikaro Bosjyxa. OHH Ha-
IbAdHCH HaHTH NIpOCTOE COOTHOUIEHie MeKAYy MAIHHTHBIMH MOMEHTAMH
Pa3JHYHBIXB BeIeCTBB, — COOTHOLIEHie, MOTYLIee 1aTh VKasaHie Ha To,
4TO BB KaKIOMB aroMb moBTOpsercs 1bioe 9HcIO pash OLHHB H TOT'H
e BHYTDHATOMHBI MArHATHBIH MeXaHH3Mb. OHH He HallllH CTOJb IPO-
CTHIX'h OTHOUICHIH, KAKHXD OHH O:XHIAJIH. MACHHATHBII MOMEHTH IDaMMO-
aToMa :Kelbsa paBeH’b 12360, rpaMMoaroMa HHEKKEXS — 3370 HX'B OTHO-
meHie paBHB !l/3 mpm oGueM’s HanooaplieMs rbaurert 1123,5. IocatHee
YHCJAO JOJEKHO 3aKI0UATHCA 11hI0E YHCIO Pash BH UHCIOBLIXD 3HAUEHIAX'D
MaCHATHBIX> MOMEHTOBB DP43IHYHBIXH THIb: OHO 3akaioyaercsa 11 pasp
Bb MAarHATHOMBb MOMeHTH rpaMMmoaroMma edb3a H 8 pa3a Bb MArHHTHOM'B
MOMEHTH TIpaMMoaroMa HHEKeId. ¥ Ka3aHHBIH BEIBOIH, MAaJo BLPOSTHBIR
Ch IepBaro B3raAla Bb BHAY €ro CIOKHOCTH, HY&HHO OBLIO 110,1BCPIHY1H
cTporoif mpoBbpkb Ha OCHOBAHIH APYIHXH SHKCIEPHEMEHTAJILHBIXD JAHHBIXD,
HYXKHO ObLIO yObaATBCA, ABHCTBATENBHO JH MATHATHBIE MOMEHTH BehX'Dh
TEIB CyTh NPOH3BOAHBIA HEKOTODOIl BEJIAURHEH, KOTOPYIO CaIbIveTs cunrarh
eIUHHALEH.

Bafces uojaBeprs HallJleHHYIO HMbB BeJIMYHAHY, [PHHIMaeMYIO 3a
eAMHALY, UPoBbpPKD HA OCHOBAHIM CBOMX'H COOCTBEHHBIXD AKCIEDHMEHTAID-
HBIXD> JAHHBIXT, H Ha OCHOBAHIH JaHHBIXD JPYTHXB YECIIe PUMEHTATOPOB.
JKCIEepEMEeHTHl OBIJIHE IIOCTABJEHHl b PACTBOPAMH €O 1eii seabsa H Apy-
THXD MACHATHBIXD 9JIEMEHTOBD, T Pa30aBICHHLIMH DAcTBOPAMH, Cb TBEP
ABIMH COJSMH MAUHATHBIX'L 31eMeHTOBB. lloayuennsle Ha ocnommu/\ggi?im
Pe3YIBTATH IPHAIH 01y UeHHON Be.1nynHb wbKOTOPHIT XapakTep
H 1PaBIonoxo0id.

Ecam Mpr umero 11238,5, 1. e. HalileHHYI eIHHHILY. MarHHTHLIX'L
MOMEHTOBB TIPaMMaTOMOBB BChXb Than, pasgbaaMs YHCJIO aTO-
MOBB, 3aKJOUAKUHAXCI BB TIpaMM0aToMbH, TO MBI 10T, MarHHTHBIH
MOMEHTH aTOMA. M&w}

A Takp Kakb UHCIO ATOMOBE, 3a1cmoq(uom%®n BB TrpaMMmaToMmb,
HIHE quca0 ABorajnpo (Avogadro), paBHO COIIACHO IIeppeHy (Perrin 1910)
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68,5.10%2, T0 MBI OygeMb AMBTH:

1123.5
' —1,64.102 rayccons.
68,5.102%2 ' y
9T0 KOJIHYECTBO, MPEICTABIAOIICE COO0K MATHHTHBIH MOMEHTH aTOMAa, MEI

MOKEeMb Ha3BaATh TaKKe 3JIEMEeHTOMT? MArHAHTH3MAa HIA MAaTlHEe-
TOHOM'B.

Brp 10 Bpemd, kakb Baficc®d, B3ABIIA BB KauecTBB TOUKH OTIpa-
BJIeHIA KOHUEMII0 O MOJEKYIAPHOMD HOXD HpHIIeNs Kb KOHIEHIH 00h
3JeMeHTapHOM'h MalHHTH H Jaike BBIYHCIHIG €r0 BeJHYAHY, ['aHC'B IIpo-
IbJIaxs Kakb pash OODATHBIA NYTh: MpefmoJaras CYMECTBYIRIIAMH 3Je-
MeHTapHble MaUHHTEL, OHh B3fJICA 3a OlperbieHie MATHATHATO MOJS, Bbi3-
BangHaro nocxbraamu. Ho o6a aBTOpa, XOTA OHE H OpOXBJIAXE HPOTHBO-
DOJOKHBIe IIYTH JEAYKNiH, IPHUIAE Kb JCTAHOBICHIID OTHAXDH H TBXDH ke
BaKOHOB.

U3b 3TAXH 3aKOHOBH CIBIYeTH ¢b Bce 60Jplnel 0YEeBHIHOCTHIO, UTO
3aBACAMOCTh, CYLIECTBYIOI[ad MeE:KIy BSHEepriAMA MAarHATHOX H TeImJI0BO#
eCTb B3aBHCEMOCTH HE TOJIBKO (POpMaJbHAsg, HO H cymecTBeHHas. Horza
m3MBHAeTcS BMBCTAMOCTH BellecTBA MO OTHONI®HID Kb OXHOH H3H BTHXH
9Hepriit, maMbHAeTCT BMECTHMOCTH TaK#ke IO OTHOIIEHII Kb IPYIroi; Kakb
A II0YeMy 3TO IOPOHACXOTATDH, elle HeJOCTaTOYHO BHIICHEHO. Bn BCAKOM®
cayyal coraacHO BBIIECKA3aHHOMY MO:KHO HAIbBAThCA, 4YTO IPH IaJbHBH-
IIeMb CBOGMb DA3BHTIH TepMOTHHAMHEA OYAETH CIHOCOOCTBOBATH BEHIACHE-
Hil0O TakKe H CIelAPAYECKAXH> MArHATHBIXH CBOHcTBHL MaTepim. HaMwb
n3BBeTHO, uT0 3aKOHD JoaoHTa H IITH O HOCTOAHHOMD OTHOIIEHIA
Me&Iy aTOMHBIMB BBCOMBP H TEILIOBMKOCTHIO, — 3aKOHBH IIPHBOIANIIA Kb
BAKJIOUYEHISIMD BBICOKO HHTEPECHBIMh BH (PHIOCOPCKOME OTHOIIEHIH, — I0-
IyCKaeTh HCKIOUEeHisd, U3BBCTHBIA yike ¢b TABHAXH [OpPH; Teopin I # H-
mTedHa (Einstein) HauAHAOTH HaMb JaBaTh OOBACHEHIE I BTHXH
Ackxiouenii. Ilogo6HO 3TOMY H OTCTymJIeHiA OTHh 3aKOHOB KO DH H
Baficca, OHTH MOKETH, IOJAYYATh TEOPETHUECKOE OOBIACHEHie BB
poxb xora Ol TOro, KOTOpOe HETaBHO HOmbITakcad faTh OBCTepyc®d
(Oosterhus 1913) BH OTHOIIEHIM NapaMarHATHBIXH THJIBH IIPH OYEHBb Img
KEXD TeMIepaTypaxs. AN

IlpexrcraBienie 0 TOMB, 4TO B MArHHETHEIE MOMEHTEI npe;wxaBm{-
0TH 00010 IIPOA3BOTHBI onpegtnem{aro BIEMEHTAPHATO Ro.mqe@@a Ma-
THATHA3MA, KOTOpOe MOKHO IIPHHATH 3a eJHHHIY, I0I00HO m\ﬁ Eakb
Bch aTomHble Bhca CyTh IPOH3BO,HEI HEKOTOparo 3ﬂeweILTagﬁ‘aro KOJHYe-
¢rBa Bhca, — MpejcTaBiemie HT0 MOKETh HPABECTH Kb OUIAQ UHOMY B3LJIALY
HA MAarfHATHA3Mb, a AMEHHO, YTO KOJIHYECTBO Mammum €¢Th KOJHYEeCTBO
MacChl, a HE KOJIHYecTBO 3Heprin. MoEeTs nomg@a&@éﬂ 4TO TOMyCTAMO
TOBODHTH O MarHeTOHaXb, Kakb O HBKOTOPOM® m;mqec'm; MaTHATHOX
EATKOCTH, & ITO 3HAYANO OBl OTKA3aThCS OTH TEOPIH JJIEKTPHUYECKOH IpH-
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POLBI MarHATH3MA, — TEODPIH YCTaHOBJIEHHOH AMIepoM®B, BeGepoms
H MakcysxrareM’t W UPHHEMAaeMOil Takme yuUeHieMs 06T 3IeKTPOHAX'.
Heaxpss Takike ycraHaBaimpaTh aHaxorim MEKTYy MarHeTOHOMD H 3JEKTpO-
HOMB: BB TO BpeMd Kakb HOCABIHIA npejcTaBIfeTd €O00K pPEaTbHYIO
(pu3HYECKyI0 eIHHHANY, — NPHPOIH BIOXHD 5JEKTPOMArHATHOX HIA HBTH,
9TO BC€ PaBHO, — MAarHeTOR's MPEICTABIACTH c0GOI0 JHIIb OTHOLIEHIE MEXKLY
MAarHATHHIMB MOMEHTOMT HEKOTOpOHl Macchl W caMoi 3ToH Maccoii. Tak®s
KaKb fABICHiSl MATHHTO-ONTHKH H DPaji0OaKTHBHOCTH NPHBOJATH KT IPejlio-
JOKEHII0 O CYUECTBOBAHIM BH aTOMB OTPHUATEILHHXH IEKTPHIECKHXD
3apANOBE HIH 3JEKTPOHOBD, IBHAYIIHXCA 0O OPOHTAMbB, OTPDAHHYEHHEIMB
pasaMbpaMu aTOMOBB, TO €CTECTBEHHOH ABAAeTCA INONHTEA HAHTH *) c0OT-
HOIIEHi® MEHIy MArHHTHHIMB MOMEHTOMT, BHUHCIGHHHIMD HA OCHOB&HIH
TAHHBIXD 00 ATOMHBIXH 3JIeKTPHYECKHXh TOKAXTH, H BEeJHUHHOK Marue-
TOHA, BBHIYHCJIEHHOH# YKCIIEPAMEHTAaIbHO BaiiccoMb.

OJEKTPOHD, OGIAJAMIN 3apazoMB e, npodbrafomid 1mo opOnTh,
IOBEPXHOCTh KOTOPOH paBHa S, BB TeueHie BPEeMEHH T, BH3HBAETH Ma-
THATHOE II0Je, HaXoisuleecs BB IJIOCKOCTH OPOHTH, H MACHATHHIH MO-
MEHTH KOTOparo

M= S
12

Raks mspherno, srexrprueckiii 3apagb sIeKTpoHA PaBeHD 3apsary
BJIEKTPOJATHYECKATO 10HA BOJOPOJA:

e=38,4.10"10. 3J1eKTPOMATHATHBIXG €JAHHID.

1
3.1010
[Ipeanono:kuMB, 4TO 7, T. €. BpeMs o0palleHis 2J1eKTPOHA IO CROeit
opoaTH, paBHO mepioxy koleGaHis OIHOIO H3b CpPEIHHXB Jydeil cmekrpa,
HaupEMbps, ayda amnin D:

T=2.10"15 CeKxyHJEI.

Beamunny S, T. e. IOBepXHOCTH OpPOATH 3AEKTPOHA, BHIYHCIAMD
OYeHb MNpPHOJH3HTENBHO, 3HAsd BEJIUYHHY pamiyca atoma (v=10-8 crrg\)
MEr nOXyYEMS: A

S=uur2=3.10"1%cm2. AL

aTOMa HJH MarHeTOHL, MEI IOJYYAM'B

S
= %: 1,7.10—2* raycca.

AN
*) 4 nosTopsaw 3aBch KpaTkOoe BhYBCIeHie, ¢b u'l}zim‘o HCIIDABHTb OLIHOKY,

JONYUleHHYI0 MHOK BDb ApyroMsd Mberb: | fenomeni mz}gngtici nelle
varie teorie elettro-magnetiche, Bologna, Zanichelli, 1912, p. 156.



Jra BEIMYAHA Kakbh OyJITO COBIAJACTT ¢h BHUHCIEHHOR BalccoM®
HA OCHOBAHIA 3KCIHBPHMEHTA cpejHell BeJHIAHBI MATHETOHA:

M=1,64.10—2! raycca.

ITO COBHAJEHie HE MOEKETH HMBTH OOJBUIOrO BHAUYEHis, €CIH IpH-
HATh BO BHAMAaHie, 4TO NpPH HAINIeM’b BBHIYHCJIEHIA MBI II0Jb30BAJHCH YHC-
JaMH, TaJeko He [pPeTeHIyIOIMEMA Ha TOYHOCTh. HO BO BeakOMB caydah
9TO COBIIaJeHie TOXMKHO OBITH HCTOJAKOBAHO, Kakh LOITBEpiEIeHie TOR I'H-
HOTEe3bl, COrIACHO KOTODOH 3JIeMeHTAapHBIH MarHATH HJIA MarHeTOHH IIpO-
HCXOTHTH OTBH O0palleHid 3iekTpoHa BB aroMmb. TakaMb 00pasoMB MbI
npejgiaraeMb 00paTHTh BHAMaHie Ha 9TO COBIAJeHie, MOKeTh OBITh, H HE
cay4aiiHoe, HO 3HauYeHie KOTOPAaro HaM’b BB HacTOsillee BpeMs elle He
dacno. OIHaKo, KaKbh TOIBKO MBI IOKEJIaeMb CBS3aTh 9Ty BHUACISHHYIO
HQ OCHOBAHIM TEOPiH H HKCIHEPHMEHTAa BeIHYHHY MAarHeTOHA Ch BEIMUYAHOM
HAIPAEKEHIA MOJEKYJAADHALO MATHATHATO II0JAfA, BHIYHCJIGHHOH TaKme Ha
OCHOBaHIH TeOpin H 3KCHepHMEHTa, Ml HATAJIKABAEMCS HA 6OJABIIIA 3aTPYI-
Hedig. IToBropas He00JbIIOe BEIYHCIAEHIe H HIJIIOSTPHPYS TAKAMB 00pasoMb
KAKYUYIOC HEecOBMBCTHMOCTh MeXTy BeJIMYMHOH MarHeTOHa M BEJIHYAHON
MOJCRYJIAPHALO MAarHATHArO 10, Balic¢ccd Bh HociabjiHee BpeMs JKasbl-
BaeTh (,Arch. de Genéve®, ¢espaip 1914), uro Tph KeIaHIH OOOATH
OTH 3aTpyIHEHIsT Mbl HellpeMBHHO OYyTHMCS Iepeld B3aTpyAHEHIAMH, Ka-
‘calouAMAca TeILIOBEIXS Ko.aebanid. Bb apyroit csoeir crareb (,Comptes
Rendus“, j1ekadpp 1913), Baificetn mocrb yra3aHis Ha SKCIEDAMEHTHI,
IOITBEe P aoNlie ero rHEIoTe3y 0 MOJEKYJISIPHOMB MalHHETHOMB IOJE, IpH-
XOIATDH Kb TaKOMY 3aKIOYeHI: ,Mex1y THML HEBO3MOKHO CYHTATH 3TO
MOJEKYJSIPHOE 110J€ HACTOSIHMh MATHATHBIMB 10.16MT. 9Ta HEBO3MOK-
HOCTH IIpejloN0KeHiss paBHOMBPHArO MATHHTHArO MOJSI CTAHOBHTCS OCO-
6eHHO 1OpA3HTEIBHOH, €Cad ero OrpoMHOe HAIpsiKeHie, NpHOIHKAOIEeecs
Eb 107 rayccaMb, IOCTABATH BB CBA3H Ch TeOpeMOil O HelpephBHOCTH
MarCHATHArO cocTofHig“. Cb ApPYroi ¢cTOPOHH BEJIHYHHA HAlPSKEHId MOJe-
KY.ISIpHAro 10151, YeTaHOBIEHHAasS Ba il ccoM'B cOlMIacHO ero Teopiu, BIOAHb
II0,ITBEPKIALTCSI Ha OCHOBAHIA 3aKOHOBBL TepeMbuieHis cHeKTpaJbHBIXB
JHHIA BB 3aBHCHMOCTH OTH HAUPSKEeHIA MATHATH3MA; HA OCHOBAHIH 3THXD
BAKOHOBB MOJAEKY.IIPHOE 1046 00.1a1aeTh HalpsikeHieMb BbH 108 rayccoBs.
Mrars, 3aTpyj HeHis KAcalOTCs He BEIHYHHB HAlPSKEeHIs Moxexympg/ﬁyd
noas, a caMod mpuapoIsl moad. Be mocabpaee Bpemsa pbaanucek I/I,Qgﬁﬁm
NOTOHTH K paspbuieHilo aToro BOHpPOCA JIPYTAMbH IMYTE€Mb,, ;l;”iMBHHO
m3cabrosaxan  B3amMorhiicrBie, oOHapyKHBAKONIEECS MEHIY N
MATHATHRME a1eMentaMu. A. Ileppens u Onmecs (1913) mayuarm
BISHIE PABCTOMMIS MEK1y MOJCKYJIaMi Ha KOod(pHiieHrh | HAMATHHYEHIs
pasamunpIXh cMbeed kugkHxs O W N 3HAd 3aKOHD 1 BbHEeHIT 3TOrO
Koy pdrinienta JIa paszJAYHBIXH PACTBOPOBD Mam@@}{p BelllecTBa BH
IpyroMs BemecTBh, MarHATHO HHEPTHOMB H c.qy;;e%xqﬁg)m, TOJIBKO IS pa-
CTBOpPEHIsI, MOKHO BBIYACIATH ThACTBie 3IEMEHTOBH APYI'h Ha JApyra; yKa-
3aHHBIe AaBTOPHl HaNlIM, 4TO0 ATo ThiicTBie m3MbHAETCA cOOTBBTCTBEHHO




4eTBepPTOH CTEIeHH pAa3CTOAHIA Mex1y sjiementaMH. Baficcd (,Comptes
Rundes“, nexabpp 1913) samainca H3yueHieM'h B3aKOHOBEL B3amMOIbiCTBis
MaTHATHBIXDH HJIEMEHTORH Ha CILIABAXbh (JeppOMATHATHBIXH BeIlleCTBH pas-
JAYHOH KOHIEHTpAIlid; HA OCHOBAHIH CBOHUXT H3cabioBaHili OHB Halle.db,
9T0 MAarHETHOe IbHcTBie 3leMeHTOBH ApyI'hs Ha Jpyra u3MbHsAeTcs cooT-
BETCTBEHHO UIECTOH cTEIeHH pa3cTogHisA Meuway HAMH. HeBo3MO#HO, Ha
OCHOBaHIH H3cAbrOBaHil HBCKOABEHXB OTABJALHBIXDB ciaydyaeBh, H3cabI0Ba-
Hiif, TaBIIEX'D 1IPH TOM'> pAa3JHUYHBE pe3YJILTATHl, BHIBECTH KaKOH-IAGO
o0nid 3akoHs. MB cxbaaeMsb TOTH e BBHIBOLL, uTOo H Baficc®: ,,3aKO0HD
B3aHEMOJBHCTBIA, TAKUMDB 00pa3OMb HalJIeHHBIi, CAVEKUTD NOATBEPHETeHIeMb
11 THX'h  TOBOTOBB, COLIACHO KOTOPBIME MOJEKVJISpHOe IoJe He ecTh
MarHHTHOE I0Je. 3aKOHb 3TOTh BMberh ¢b THMB VKaspiBaeTh Ha TO, YTO
MOJEKYJIApHOe II0Je He MOMKeTHh OBITh Takike I0JeMTD HIeKTpOcTaTHYe-
ckaMb. [loade 3TO BBI3BIBaeTCA MOJEKYJSAPHBIMH JIBHCTBISIMH HOBAro THIA
H eme HeH3BLCTHOM LpHpPOABL*

TeopeTnueckie BHIBOJALI PA3JIHYHBIX'L YYEHBIXH NPHBOIATH Kb yCTa-
HOBJEHII0 OTHOHMIeHIH MEmKIY YHHBEPCAJIBLHOH YHEPreTHUOCKOH HOCTOSHHOH
BeaMunaHOH IIMaHKa H MarHeTOHOMb. HO He HaCTyIHIO eue BpeMs Io-
BOPHTH 31Hch 00T HTOMb.

TaOMKIa YHcend, MpoK3BeAeHie ROTOPLIXD PasHAETCA CYMMB HXb BaApatob.

II. Daoposa.

Be 1906 roxy mpodeccopn B. II. EpyMakoB® npelloxnls 3agauny,
3AKJII0YA0MYIOCS Bh phimenin Bb 1hapXb UECIAX'H YPaBHEHIM:

a2t 0wt =zyzur . w

€O CKOJIBKHMH YrojiHo nepembunniMu. § poBeas phuienie 3ataun 10 64
HepeMBHHBIX'G H OUYOJIHKOBATL HAllIeHHBIE pe3y.pTaThl BB ¢rarhh ,O ume-
JaX'b, pronzmmeniv KOTOPBIX'T, paBHgeTess cyMMb HXTL KBalpaToBb®, Ha-
neyarannoid 86 ., Bheraurb® 3a 1906 roin ).

Jajaua upodeccopa B. I[. EpMaxoBa Tpedyers TOIBKO OT},LLIB%
His cHCTeMBl HamMeHbluXs phureniii. Ilo cmeremb HanMeHbUIHX'B: ﬁ;, e-
Hifl M DyTB OBITH OTHICKARHLI CKOJILKO YIOAHO HOBBIXL phlieHjdis
phuienis 3akaovagcs B upm,moum VpaBHeHis] Kb BHIY:

P Bry+yt=—aq,
riihb 1moaoaeno

a=2z2t+uw v - L w?

N

124
*)I.C. dnopoB1n. ,O uueraxwt, UpoM3Beledie KOTOPWXD paBHAeTCH
cyMMB MXB KBaupatonb“. ,BbeTtHnkn Ne 419 — 420.
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IIpr BcakoM® umcab mepeMBHHLIXH uHcIa O H 3, Kakbh OKa3HBaeTCd,
Jerko omnperbadoTcs, mocab 4ero HaxomATCa X H Y.

O3HakKOMHEBIIACH CBH NpieMaMH BHYHACIeHis a, §, * H y 10 Moeil
pykommcr 19-1bTHift camoyuka, kKa3akb xyrTopa JoaroBckaro JypHOBCKOM
cragunsl Xomepckaro orxpyra Odxactm Bo#icka Jomckoro I'pHropii
EBpumMbeBrnuys MHHAEBB, CaMOCTOATENBHO IPOTOJKHIES MOH BHI-
YACJeHiA H J0BeIb AXH N0 128 mepeMbHABIXE. JBToMEH 1906 roga #A 10-
Jd0:kHaB  1podeccopy B. II. EpMakoBY 0 pe3yrbTaTaxs, HLOGHITHIX'D
MuraeBsMB. HEEaKOro Apyroro pacmpocrpaHeHis BeIYHCIeHis MEHaeBa
He moayymad. Memny TbMB OyAyuH pe3yJbTATOME OYeHb KDPONOTJIHBATO
TPyAa H MpeIcTaBiaAd €060 IBHHBIA CTATHCTHYECKili MaTepialsb, BHIYHC-
JeHids MHHaeBa 3acIyKHBAOTH OBITH ONYOIHKOBAHHBIMH. UTOGH JXaTh
BO3MOKHOCTh OXHOBPEMEHHO 0603pHTh Bce, UTO cABIAHO OTHOCHTEIBbHO Db-
Ieria ypaBHeHid mpogeccopa B. II. EpMakoBa A COEIHHAI0 MOH BHI-
YHCJIEHId ¢b BHYHACIGHIIME MHAHaeBa BT OIHOH 00ue# HAKENPHABOLH-
Mo# Tadanuh. IIpE cocraBleHiEm TaOIHIBI COGJIOZEHBI YCJIOBifA:

r=y=zz=u=v=...=Uu.

BykBa K, mocraBieHHas BL 3aroJoBEB o3mauaers umcio mepemb-
HBIXD ypaBHeHis mpogeccopa B. II. KpmMakoBa: uyncia x, y H 2 IpHA-
HaTJIeKaTh Kb cHCcTeMb HamMeHpmuxb phurewiii; orHomenie (/2 ecTh
Ipou3BeJieHie IPOYHXD UACONH, COCTABIANNIAXE CHCTEMY; OYkBa K 03Ha-
YaeTh YHCJIO eJHHAIH, BXOIANIAXH BB COCTABh HAHNMEHBNIEX'H phiIeHid.
Haronens 0ykBa K' osHauaers YHCIO mepeMBHHEIXD BB TAKHXD YpaBHe-
Hisgxp npofeccopa B. II. EpMmaxosa, kotopeis He phmakoTes B 1b-
JBIXD YHCIAX'D.
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B1, zakamouenie »rofi 3aMBbTEE cOOOUIEME HOBEIH cnocoéﬁyﬁxomne-

Hisl KaKoro-yrojio uumcla pbmenii ypaBHeHis npogeccopa g H. Epma-

EOBa 10 cEcreMb HamMeRbWUX'B phmenii.
IIpexe Bcero pa3pbiiuML BB IWHJABXTD YHCJIAX'BoypPABHEHIe
| R

AT

AN >
P Bpr+gi=1.



IIpeo6pasoBasb ero mo opMyJIams:

p=—4q, g=p' -84
HOJYYHEMb:

PP —Bp'q +q° =

Orcoza BHIHO, YTO IO OXHOA maph 3HAUEHIH P E ¢ MOMHO COCTA-
BATHh CKOJIBKO-YIOTHO TaKHXb mapb. I biAcTBATEABHO:

p:_lv q:_ﬂv
:87 _1+182)
lﬁﬂ?r 213—183y

—2+, 13844,
— 1380, — 3B+ 48— .

Bo3pMeM® Kakyo-HAOYIb Tapy COBMBCTHEIXD 3HaYeHIH p H ¢ u
npeo6pa3yeM’b ypaBHEHIe:

—Bryt+yi=—a
IIOCPEeICTBOMD IIOACTAHOBOKD:
z=(p?—q¢*z" 4 (2pe — ) Y,
y=(2pg—Pfp*) e + (¢ —p)y.
Bw pesyaprart monyuymMb ypaBHeHie TOMTIECTBEHHATO BHIA:
x®— By +y°=—a.

IIpe;begyluiﬂ (POpMy.IBl MOKA3BIBAIOTH, KaKb 10 OXHOW maph pbure-
Hid ypaBHeHis mpopeccopa B. II. EpMaKoBa MOKHO HAATH APYILYyIO H,

/

cIbI0BaTeIbHO, CKOIBKO-YIOZHO HapD phIueHId. A
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HOJEMUR A.

Ilo noBoay cratbu r. ApHara ,,0 HEKOTOpBIXB BOMpoOCcaib npenoja-
BaHia apuemeTHku‘‘, nombmenHoit Bb Ne 638 ,,BbcTHuka‘‘.

H. Aaexcandposa.

3a6ayx1eHia W ownOKH, HAX0JdmligcA BB ATOH cTaThb, OYEHb CHIABHO PACHpo-
CTpaHeHHl, ITaBHEIMD 00pa30Mb, BB Ka3eHHOI cpelHell mKoXb, M TOABKO pajH 3TOro
CTOHTH NOrOBODHTb 00D 3TOH CTaThb.

ABTOp® TOBOpHTH, YTO, GyIydH YJYEHHKOMD MepBAro kracca, He MOrb phmuTs
3a1ayn ,,[l0:KHHA amelbCHHh H JeCATOKDh JHMOHOBD cT0ATh 98 (kom.). Yto cToHTH
ameIbCHHD M JUMOHD, €CIH AMmelbcHHh W IuMOHB BMberh croars 9 (kom.)“?

OxapakTepu30BaBb TAKOr0 poJa 3alayl TEPMHHAMH ,cmemialpHEA“, ,,do-
KycH“ H ,3aralkn“, 3acTaBIMHUMM npHObraTe Kb pasInyHBIMG ., VIOBKAMB®,
aBTopb OyaTo Onl yOhamicda, 4To H3’IO:keHie 3TOr0 OTIbIA MaTeMaTHKH BB HACTOA-
Ilee BpeMd HaxXOAMTCA B'b TOH e CTalid, Kakb H BO BpeMeHa ero MOJI0JOCTH, H
noTOMy OHB pbhumAcd Ha pedopmy, KOTOpyl H NpoBexd YyeubmHo.

3abeh Bce OTH Havara M 10 KOHHA HeBBpHO.

Ecin manpumks He phmmas moxo6Haro poja 3ajayy OAHHD pasb, TO W3
3T0T0 Helb3d BRIBOAMTH 3akiiodeHid. Heyraunm mojo6Haro pojga NpH NpPaBHIBHOMB
npenojiaBanin ObCTPO Heye3awTh. Ecan ke onncaHHoe spleHie MOBTOpAeTca Cb
MaJIbYMKOMB YACTO M Bb DA3IHYHBIXH (OPMAXB, TO 3TO, HECOMHEBHHHO, ecThb IpH-
3HaKb crabocrn ero MareMaTHieckoil cMbrkH. IlpaMpimp cabreTBieMb H3B 3TOrO
ABIAETCA BBIBOLD, NPOTHBOLONOXHBI TOMY, KOTOpBIl Abraers aBTOp®, T. €. HYXKHO
YCHIATh KHBOCTb NpeNojaBanid, pbmaTh uoyame TAKOro poja BOODPOCH, H 0CBO-
6o:k1aTh DpemojaBaHie OTb BCAKON PYTHHBl, 3ajepixuBawiieil passutie AbrcKol
eMBTRE 1 KOMGMHAuiOHHON cnoco6HocTH. CoBepIeHHO TOTH e BHIBOAD Hajao crbiaro
H3b TOro akra, uyTO INpemojaBaHie 3Toro oTIbIa HaxoIMTCA BB TOH Ke CTAAiH.

Yro Takoe ,3aragka“? Ecam, nanpumbps, veropbrs pbmars mapany ,,umep-
Boe Moe H3b mbaaro tBopmTcd, a Iwbaoe mocabamaro Gomrca® u Hamends phmenie
»BHHO-TPAT, TO HEY:KeIH HEACHO, YTO ITO MOII0 OHTH CXBIAHO HCKIIYATEIBHO
YMCTBEHHBIMH CHIAMH H IpH TOMB HpoUeccaMH, KOTOphie BB OYIyIEMD JATYTb ¢ iis\o
OCHOBY BCAKAro MeimaeHis? (HuBoMy, ICKpaumeMycs yMy 3arajku o map‘;gﬁ\\xe
crpamnsl. Ilozo6raro poja Bompocams wbrb mbera Toapko Tamm, b u&@;}yem
pymiHa u ryb oTpuuaeTcd Ta KHBAA MIPa yMa, KOTopad dYacTo ecTh ‘f\amf"f, €ro
Oyrymaro npeycbsnia u Ge3» xoropoll 1biaercs CKYYHBIMD OOGHIEH \,,pa3ronop$
" ors toro Beh KpYUHble MeJarord, Hauneag cb YmumcKaro, Beeria yrbaaim
HBKOTOpOe BHHMaHie 3aralkaMb H INapajaMb — BODPOCH TOIb 5 TOMB, ITOOBI
He 310yNOTpe6aATh KOIHYECTBOMB H KayeCTBOMb nonoGnar@&}g& YipaXHeHi, Ho
Ke caMoe 0043aTeIbHO M BO BCAKIH MOMEHTBH BCAKaro ﬁfmﬁmﬂanm Mex1y npo-
9HND, Bb KpYkKE, o6pasoBaBueMcd 0K0JI0 TOKOHHAro npmpeaopa C. A. Ycosa,
BHawmaroca vexropbka, yyacrBoBaaum Muorie 3ambuareapnrie MockoBkcie mogm.
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Taws Gnno mpmuato mepebmusats paspbiuienie OveHb CIOKHEXD BOUPOCOBH Cb
phuenies BODpocoBh, TpeGyOUEXb MMIL HIPH yMa. Sl 10 CHXB mOpPH ILOMHD,
kakb mocxb cepbesubitueli Gechist GbLIb IPELTOKEHD BOIPOCH: ,H3h IIECTH pPaB-
HHXD 0TPB3KOB® 00pa3oBaTh 4 PABHOCTODOHHHXB TPEYrOABHHKA, HE JOMAA HH OJHOTO
otpb3ka“ m kakh Abrekm ObLre JoBoXewb nokommit mpop. H. B. Byraess,
KOTJa eMy CIy9uiI0ch mepBoMy pasphumts 3Ty 3aragky.

Uro rakoe ,yroka“ BH phmenin? Bompekm r. ApHATY 3T0 ecTb, KOHEYHO,
OJHED H3b NPIEMOBD MBIILIeHid, H 6e3b TAKHL® YJI0BOKB, JOrajoKb, Kakb ceHyacs
YBHIUMDB, He 00X0JHTCA HHKAKOe MaTeMaTHyeckoe MbILIeHie. B phuesin 3agayn
005 auexbCHHAXb H AONOKAXH MOKHO YIOTPEGHTH Takylo YIOBKY ,BH cyMmumb 98 k.
sawbaivs wbay 10 amexscuws n 10 #610kb cymmon 90 k. u T. 1. *). Ho rtakas
3aMbHa €CThb YIOBKA, NMPAaKTHKYyeMad BO BCBX' YacTAXh MATCMATHEH H Bb JOTHKS.
Ecrn mu, mvBa y®:22=a:0, omperbisens == (y2a):(2%.b), T0 Hago gora-
Aathed OpeicTaButh = Bh BULE (y2:22).(a:b) u sambuats y2: 22 ero 3HaveHieM®
JTa ,yI0BKA“ COBEPIIEHHO CXOJHA Cb BHIIENPHBEICHHEMb APHOMETHIECKAM pbure-
HieMb. M BO BeskOMD MateMaTHYeCKOMb BOUPOCH Beeria HyKHO JOTafaThesd dTO-
HHOYXb cXbaaTh, HHOLJA BOBBHCHTD BB KBAJPaTh, HHOTAA NEPEIBHHYTH (HIYpY,
HHOTJA mepeBepHyTh yroas u T. X. Cb 210 Toukm 3phHiA 3T apHoMernyeckis 3a-
Ay, KOTOPHA I. ADHJIT® OKDECTHIb 3arajkaMi, NpeICTABAAKTCA TAKOBBIMH Ha-
CTOAbKO, HACKOABKO BCAKI MaTeMaTHyeckiii Bompoch, n phuanren ThMH ke Mero-
JaMd, KaKb H BCAKAA MaTeMaTHyecKad 3ajJada HIH TeopeMa.

Naxbe oxaswmaerca, ur0 B® cratbh r. ApHaTa phUHTeNsHO HEKAKOH pe-
QopMEI He BHIHO, M YTO BCE, YTO OHD NHUIETH, Y:Ke IABHEIMB J1aBHO H3BBCTHO,
4yTh JH He co Bpemenb Marmumkaro, m To, yT0 I. ADHJT> HaMb NpelIaraers,
BB CBOEH TPOMAJHOM YaCTH y&Ke JaBHO OCTABIEHO MKHMBON Iejarorief.

3arbvp r. ApHITH mpejraraers ua phiuenia 3a1aub cocTaBIATH GOPMYIH,
a Takke Ibrate 3amnch JamAbXh M phueHia 1m0 m3BBCTHHMB 06pasuamb, HHOLIA
cHaOeHHEMD nymucTeiMn ctpbiramn. Bbposto, aBropy memssherHo Teuenie mega-
TOTHYECKOH MBICAH 10 3TOMY NOBOAY, OCOGEHHO ycuiuBiieecs 3a mocrbanmie xecath
xbre. Pbmenie 3agays mo (opmyrams, Heo6X0AUMO JM mb A1 GyIyMAro Creiia-
THCTA; JHIY iKe, He cOOMpPAKUeMycs cleliaTH3HPOBATHCA HA MaTeMaTAkh, a Jopo-
JaueMy JIHIIb PasBHTIeMb CUOCOGHOCTel, NOXb30BaHie (OPMyTaMH mpeiCTABIALTH
G0BIIYI0 ONACHOCTh, MOTOMY YTO OHO BBOJATH MEXAHH3AWiK MHCAH H YkKe He Tpei-
CTaBIAETH 00beKTa MblieHis. Mem1y NpounMb 3THMB OCBACHIOTCA TAKIA HPHCKOPG-
HHA ABIEHIA, KaKkb ywbHbe yyeHHEA OTIHYHO JBIaTh TorapHoMmyeckis BEIIHCICHIA,
IpH MOJHOMD OTCYTCTBiM NORATIA 0 Jorapmemb, kaks ymbuie phmars Tpeyrog},ﬁ{{}h{,
Be uMbA MOHATIA O TPHCOHOMETpHYECKOH (ymkuim m T. 1. Besb Besraro commhai
MOKHO TBEPAO KOHCTATHPOBATh, YTO Y HACH Bb MKOIAXD ecTh GeamBpHOeCy
pbuiath 3araum mo GopMyrams. JToMy BOmpOCy OHLIO MOCBAIIEHO HBCROIBRO Teknii

*) S naxm a1y 3amady MAlIbIHKY, IPHCIYKHBA0IIe /< Bh ONBOA H3B 3HA-
KOMBIXD TaBOKB. TOTH B390b CYETH, HOMOXKHAID 98 Ko. mbgsdypaax CKHHYJID 110
18 xom. OQUHD MEPBOKIACCHHKD CTAlb HA APYTyIo T‘o\\ﬁéjgv”ap'sﬂiﬂ. Hamo pasno-
&ATb 98 Ha BB JACTH, KOTOPHIA ABIMIMCH OBl COOTBBICTBEHHO Ha 12 u Ha 10
6e3b ocraraTka. Takia gactm cyTh 48 m 50; OCTAIbHO® OYEBHIHO. JBTn He Takb

TIYyOel ¥ cXalbl, KAKD [OBHIHMOMY, HOJXATaeTb . A p HI'b.



66

Bb MOCKOBCKHXD :KEHCKHXD BHICHIHXDL Kypcaxh, H TaMb VKa3HBaJI0Ch He Maioe
YHCIO CAyaeBb, Bh KOTODHIX'> MOXHO o6ofiTich M 6e3h dopmyas. Uro ke racaerca
dopMyrs BB apuemernkh, koTopoii Hammenbe CcBONCTBEHHA MEXaHH3Alid MBICIH, TO
oub, HecOMHEHHO, JOMKHE OHITH M3 HeH yJateHH cOBCEMb.

OrHocnTexbHO 3ammced JaHHHXH W phmenid 3ajaun BB mocrbiHee Bpema Bce
Goxbe m Gorbe ocraHaBIMBAlTCA Ha CaMOW HPOCTOA M €CTECTBEHHOM MBICIH: JATh
XxbraMe BH 9ToMb IBab moaHylo cBoGoxy aMmb O 3amHen OBLIM ONPATHH H TOX-
k0BH. Beakoe HaBasmBaHmie rbramm ompexbieHHaro BHIA 3ammcedl, Kakb 3TO COBB-
TyeTb T. ApHJIT®H, uMEers, oueBmiHO, Ty ODACHOCTh, 4TO IBTH HAYHHAKWTE CBA-
3HBATh BO3MOKHOCTh phimeHia 3ajaun cb oupexbireHHbiMd oOpasmomb 3amucd. Kpowh
TOTO NIpH pasmEoo0pasin 3a1ayb omperbieHHAr0 BUIA 3aNHCH HE JNETKO YIOMHHTbH.
Brite Moxers, T. ApHATH uMBis BB BHAY HOAB3Y €ro 3anucei Iis NHCHMEHHHXD
HCINTAHIA COBpEMEHHAro THOA; HO MB TNOJaraeMb, 4T0 Ta (OopMa NHCHMEHHHXD
9K3aMEeHOB', Bh KOTOPOA OHH Temeph NpOM3BOAATCA, Ge3b BcAKAro COMHEHIA, JOMKHEI
OHITD YHHYTOXKEHH.

Ypespuyafino xapaxrepHo sambyanie r. Apuxra (ctp. 43), yro phuerie
3ajayp Ha mpomopuioHaibHoe Abienie umbersh aHANOriH €h apXanyeckuMb WHBIHBEIMB
NpaBHIOMB. Dylyyn 3ammuTHHKOMT MeXaHH3alid MBICIM, aBTOPh He 3ambyaers, 9TO
3Ta aHAJOTid YMCTO BHBMIHAA (NepeMHOMeHie YHCedh NepBaro cToxbma) 1 9TO BHYT-
peHHell MaTeMaTHyecKOH aHaiorin o phuleHigxb phuuTeabHo HETDH HHKAKOH.

CraTbd M306HIYeTH HeMpOIyMAHHBIMH MbCAAMH H 3aMbyadiamu. Taxp aBTOpP®
rOBOPHTH, YTO ,MeTOXbl phlIeHill apueMeTHuecKHXP 3a1ayp“ ATeKCaHIPOBA
NOPAXKANTD MACCOK CHOCO60BH (0K0AO 12 OCHOBHEIXD *). 3amOMHUTH CYHIHOCTH If0-
*KHHB MAeHl, KOTOpHA DpPaKTHKYKTCA HAMH TOYTH €XeIHEBHO H He BB OXHOH MaTe-
matikb, paseh aro rtaxs TpyrHo? Hy, a mommmts TB rbea maremaTmyecknxb ¢op-
MyTh, 3HAYATEIbHAA YacTh KOTOPHIXH COBEPIIEHHO He Hy:XHA OyAymiMb Hecneljia-
JHcTaMBb — 370 Jervye? A Takuxbs upuMBpoBD H3B 001ACTH COBPEMEHHO¥ IMKOJHI
MOKHO NPHBECTH CKOJBKO YIOJTHO.

Jlaxbe, aBTOpPD TOBOPHTD: , ecan Teopis HEJOCTYNHA HA Kakoii-HHOYAb CTyIEHH
o6yyenid, To M npaxTuka Ge3moie3Ha M Jaxe BpeiHa, o6ydad No CymecTBY Hemo-
naraomy“. Takn am 3ro?

Tpuguate abTH TOMy Hazagb, He GObLIO MOJHOR TEOPiH TeoMerpHYeCKHX'h WO-
CTpOeHilf, a paBHO M OdYeHb Kpacuparo yyenida JexeKHHIa 0 HecomaMBPHMHXB
yucaaxb. Cabayers am u3b atoro, yro TpuauaTh IBTH TOMY Hasalb Bb MKOIAXh He
Ha10 OBLI0 KAcaTbCA HH FeOMCTPHYECKHXD NOCTPOEHiH, HI HDPAIiOHATBbHHIXD YHCEAD?
Yenwmmwn  mpuwbps. Hackoapko mwb mspberro, eme He BhiBeleHo ypaBHemie  TOM

*) Bw mocnbaselt Moeli paGorh (,Maremarmueckoe O6pasoBagie*) 1915 r.,
NeXe 1, 2 m 5) n0ka3aH0, YTO AAdA pBIIEBisA BCAKON ,ClHenialTbHOR® apAOMETHIECKON
3a1aYH IepBOA CTeleHH NOCTATOYHO 3BATH ABa MeTONa H 5-6 DPieMOBH pBmenis.
Ewe ykaxy Ha 018y OmMMOKY I. ApHATA, omuOKy BeCcbMa PacOpoOCTpAHEBHY.
OOBKHOBEHHO AyMaKnTb, YTO KOpeBHOK cnoco6b p’l;meHm 38112;!}!13&@101% YpaBHEH14.
Bb nBACTBHTENHBOCTH, CYyL1ECTBYeTHh MHOXKECTBO 3a/aYb. %&@yxmmxm anre6pb,
6CIIH OH& He BOCNOIb3yeTCd APHOMETHYE€CKHMH H I‘QQ‘M YeCKMMH MeTONaMH
(Toka3aHO Bb TBXB ke HOMepaxdb ,MareMaTHdeckaro ?)Q}vﬁaonaniﬂ“). Tonbko co-

BOKYNNHOCTb METOJOB® BCBX'b> YacTed MATeMATHKH p’hmae'r'b 34189y — 3TO 6yﬂeT'b
IpaBHIbHAA MUICIb.
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KDHBOM, KOTOPYH) ONHCHIBAeTh HOCOKD Haumell Horm BB npoueces 6bra u xoasGbL.
Heyxern orciora BHTEKaeTh, 4TO M He XOXKHB Gbrate nan xoanth? Jymaiw, yTo
BB N0106HATO POJA CYHIEHIAXD Hag0 OKITH Goxbe OCTOPOKHBIM®.

Bt 3akmoyenin MB ckameMb, 4TO cTaThi . APHITa NPOM3BOANTH OYEHb
Taxer0e BneyarabHie, H mocoBBTYeMb N0Jb30BaThCA YKA3aHiAMH, NOMBIIEHHEIMH BB
9T0f craThh, Juwb THMB AHIAMDB, KOTOpHE NOXeNalTh 3aKIWYHTb ABTCKOE H HXB
co6cTBenHoe Mbutenie Bb ¢yraaph A. II. Yexoma.

HAYYHAA XPOHURA,

Koad¢uuients nponopuionansnoctds BB ¢opmyat Herotona. 3a-
KOWD BeeMipHAaro TtaroThmia Beipaxaercd (opMyIown

f = C % 7
72
r1b f—ecunia B3auMHaro TAroThHiA IBYXb> Macch, m W Mm,, HAXOIANUXCA HA pas-
CTO8RIH 7 IPyrs 0T 1pyra, C— koadiduijenTs DpONOPIIOHATBHOCTH. ITOTH KOI(-
(uIienTs YHCIEHHO DaBeHh BeIHYHHE CHJAEL, €b KOTODOK NpHTArHBakrca JBE Macc,
paBHBIA eiuHUILE, ecan pascrodHie Memx1y HuMu paBHo exmnuub. CorzacHo BechMa
10yHbIMD H3MBpeniams HKpempé (Cremien), C=6,674.10=%, ecan nambpenid
npousBogutcas Bp CGS cucrems.

O6pyHO mpexmonaraercss Ge3b 0cOOKXH ykasawifi, uro Beanmunsa C ABIfeTCH
MipOBOfi IOCTOAHHOH, He 3aBHCAmEHd OTH (H3MYECKHXD HAN XHMHYECKHXH CBOHCTB®
NpHTACHBAKMHEXCA Macch. [[0Ka3arelbcTBOMB 3TOTO MOLYTH CIYKHTh, Ch OJHOH CTO-
POHH, MHOTQYHCIEHHBIC OUBITHl Ch MASATHHKAMH, CIBIAHHBIMH W3 pPa3INYHEIXD Ma-
TepialoBh, INOKasaBuiie, 4T0 Bbca MpomopuioHAaTbHEL MaccaMb BB nperbiaxs mo-
rpbmnocreii onbtoBh y Bebxd TBaw, moaBepraBmuxed nacabrosani. Takie ombiTel
xbraxn, mexpy npoyumt eme Hporonn (Newton) m Beccexs (Bessel). Bo
onpTax®s nmocabaearo 6o macabroBansl Mbib, kexkso, IHHKD, cTaxb, cepe6po, SOJIOTO
MeTeopHOe #exb30, MeTeOpHEIl KaMeHb, MPaMOph, IIMHA, KBapik. B 1910 roxy
Caycepues (Southerns), nokasams, ¥r0 i PaJi0AKTHBHATO YpaHa omouleme
Bhca Kb Macch TakoBO e, Kakbh M JAd Hepali0akTHBEAr0 CYpHKA. mﬁrou
CTOPOHEI, Da3iHyie BB CpeiHeHd IIOTHOCTH NIAHETh— 0TH 0,11 (CaTyp}g‘g\)/ 1(0 0,79
(Berepa), ecau IIOTHOCTh 3eMIH HPHHATH 33 1 — ¢'b GOJBIION BfkaﬁTuo'\jmo YEa3bl-
BaeTh Ha pasimdie Bb mxb cocrapb. Ilosromy moxummenie Bebxbh MIaHETH TpeTheMy
3akony Kemmepa MOKHO Takike pascMaTpuBaTh, Kakh JOKA3aTeNbCTBO MOCTOAH-

N\

crBa pexnyunn C. gff“z\\/

Jlnga uscrbrobania mocrossersa Beanuuns C 1o }ﬁt@?)\ly cnoco6y Haun6onte
ylo6ua cmctema 3emas-ayna. I[lioTHoeTh ayREl paBRa 0,62, eCIH IIOTHOCTH 3eMIH
npuHath 3a 1. Eeanm npexnoaoxuntb, uto Beamynna C 3aBHCHTH 0TH €OCTaBA NpH-
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TaruBatouixca Thrs, 10 dopmyry 3akoma HoworToma MommO Hamucats BB BHILL

mm,
2

=

wh y 7, 3aBHCATH 0T mPHPOAH THXB Cb MaccaMu m W my; MpOU3BeieHie Yy,
pauierca HbworoHoBekOMy koaddumienry C' 1ua 1BYX® pascMaTphBaeMbXh ThHIb.
Bexnsunst 7 w y; Béprous (C. V. Barton) masuBaers ,»TPABUTAI[IOHHBIMHI 110~
KagarexaMu“ 114 Thre m uw m,.

Ecin m; m m, cyTh MaccH 3eMiM M IyHH, TO CpeHill rPABHTANIOHHEI 10-

M T
my + my
Maercd, 4T0 ¥y =y, =y. BépToH® pascmorpbas cabxcrBia, BHTEKAlOMmMiz H3B
TPENUONOKEHIA, YTO ¥, He DABHO 7,; OKA3aX0Ch, YTO €CIM ¥, H Yo PA3IHIANTCA
Ha 1/20000000 0IHOH W3 BENMYMHB, TO M0ATOTA JAYHH AONKHA HCHHTEHBATD KOTe-

ania ¢b aMIIMTYZOH BB 1' XyrH Cb 1epiofoMb BB OZHHD MbeAws.

Takuvs 06pasoms, o6HapyskeHie acTpoHOMAMH 3TOT0 NEpiOJHYECKATO KOIeGaHis
AOACOTEL JYHH MOXETH IOCIYyAUTH YTBEPAUTENBHHIMB OTBETOMB HAa BOUDPOCH O 3aBH-
camoctH koddduuienra C ors poga mpuraraBanuuxcs Thrs. [oka nexs3s yTBepmaTs,
4T0 TaKid KoXeGamis cymectByloTs, xotd upod. Bpayms (E. V. Brown) »s
1913 roay Brckasanrs MubHie, yTO cymecTBYOTH 3aMBTHHSA KoTeGamis AYHHOM X0.I-
TOTH YKa3aHHAL0 THIA.

Ka3aTeab 1A CHCTEMH 3eMIA-IYHA PaBeHs y = + 00buHO npHHH-

BUBJIOI'PADIA.

Il. Co6cTBeHHbIA COOGuUIEHIA ABTOPOB®D, nepeBOAYHKOBD H PeIaKTOPOBDL
O BbINYilleHHbIXb KHHIAXb.

ABTODH, I6PBBONIHKA H POTAKTODPH HOBHIX> COYEHEHIN NpPHINAIMIAITCA IpH-
CHIIATH [Xs 3TOr0 OoraBna, M3BBCTHAr0 BL repMaHCKON JHTeparypB moah Ha3Ba-
HieMs ,Selbstanzeigen“, xparkis cooGuenia o BHIIYIIeHHBIX> HMH COYHHEHIAXD,
00b HXb XapakTepb H 00> HLH HasdHAYeHiH. Kb aTuMDb COOOUIEHIAMD ZONEEHE
OHITH NPHTOKEHD BK3OMIIADD codumerid. IlomBumas aru coo0m1eHid, peuaxg{iﬁ/co-
Xpadgerd, OJHAKO, 34 CO000 MPABO MOMBCTHTH H HEO3ABHCHMYIO peueaaip‘(\;/

H. 1. KaMenbmuKoBb. Cotnye. ACTPOHOMHYECKIN 0YepPKD'
Bb TEKCTB M 4 KAPTHHAMH BB Kpackaxb. HMazamie II. II. Co
1915 r. Ctp. 34 II. 50 k. A

Bb 1-o# rnasb aToA KHATH &BTOPD paacnaarpuaaegﬂg!f@%aue KaKb GOxe-
CTBO B mOKIOHeHie CONHNY y ApeBHHXD HAPOLOBbD, upﬂ@gﬁrs CHUMKH CB Kap-
™Mb C. B. Bakarasuya H 0. A. BpOHEHKOBE H KpacEBoe CKu3aHie
HAUIAXD IIPEIKOBE CIABAHD O Gorb colHeYHHXD Iyded — Spumnrb. Bo 2-oif raasb
TpaKkTyeTca 0 pa3Mbpaxb ComHUA M Pa3CTOAHIM O HErO OTH 3eMiH; 3XBCh IHTA-

0 pECYyHKaMH
fa. Ilerporpain,
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Telb HANJETH MHOr0O NpUMBpOBEL 114 cpaBHeBis H npelcraBieHia ce6b Thxb
60IBIONXD YHCENh, KAKHUMH Bhipakalrcsd paaMbpul CoJEna H pascTosHie 0 Hero.
Br 3-eft rnapb pasacMorpbHO nBHXKeHie 3emau BOkpYr's ConBua, cMbBEHA IHA H
HOYH H BpeMeud rofla, KIHMATHYECKiS Iosca H COIHeYBWSA 3aTMeHis; Kb 3TON
raasbh nOpudoxkeHb: ¢ororpadis womyHoumaro ComXHOA Ha pPYCCKOMB S3HMOBBLB
Ba [[ImEn0eprens, KpacouysmN pHCYHOKD nonyHoyHaro Coxmuna, d¢ororpadis cox-
He9HO! KOPOHBI H KPAaCOYHHIH PHCYHOKDL NOIHATO COJTHOYHATO 3aTMeHis BB Purb
8 aBrycra 1914 r. JJanbe, 8b 4-0f riaBB aBTOpP® pas3bHpAeTh, YTO MhHl BHIHMD Ha
ComEnB: maTHA, 06pa3oBaHie HXH H HOEPiOAHYHOCTb MXH NOABJIEHid, NpOTyGepaBIhl
(kpaco9YBHIi PHCYHOKD DpOTyGepaHuna cabmast mo ¢ororpagdim [opkckon o6cepBa-
TOpiH), coNMHeYHad aTMocfepa M corHedHas KOpoHA. B® 5-ft rmaph rosopmrca o
COEeKTPAJbHOMD> aHAIH3DB, XMMHIeCKOMD cocTaBb CoXENa H O CONHEYHHIXB 06cep-
BaTOpiAXb Bb AMepukB. [I[puBenena KpacodEasd TaGIHN& CIEKTPOBB, DO KOTOPOit
YHTATENb MOXKETH CPABHHTH: CINIOIIHOM COJHEYHHI CIEKTDPh H CIEKTphl HATpis,
KaJifd, MarHid, BOJOpOXA, Telid, THTiA H aproHa. Bn aroil rmapb aBTOpPH 3aTparu-
BaeTh caMhg HOBBAMmMiA wnacabaoBamis uab o6aacTH ¢usaukd ConHna, & HMEHEO
OTKDBITie BUXPEBHIXH ABHXEHIN ¢uokkynb ['anems BB 1908 r. H 06BACHAETD ABGH-
HOe OfpalleHie CHGKTPANbHHXD JUHIA BB CIHEKTPB COTHEYHHXD NATeHDH NPH IC-
MOmHE sBIeHiX 3eeMaHa KpomB Toro, 3gbch NaHH ONHCaHIA H CHEMKH Cb
rereckona C HO H Tayephb-TelecKona (Teleckou'b-6amEs) Ha COJHEYHON oGcepBa-
Topid. Bb 6-f rmaBb roBOpDHTCA O CONHEYHON DHEPriH, YTHIH3aNiH es H COJHeY-
HHIXh MAUIHEAXD; NAHW Qororpadin CONHEYHHXH> MaNIHED BB Erunrth B o6bAcHe-
Hig ycrpoiicrBa MamuEN npod. B. K. ITepacckaro. Br nocrbaret 7-# riasb
yka3aHo MBero Comuna cpeau 3BB3nb; 3xBCh duTarelb y3HAETEH, 94TO €CTh BeEJNH-
yafimee coidHme BceneHHON — Kanomycs, 6oabmee wbMb Hame ConEme BB 21/2 Mua-
nioBa pa3b. HakoHens, npuBeeRs GOraTHf COECOKD KEHI'L H CTATell HA PYyCCKOMD
a3uKD, 910 YHTATL O CONMELE.

SATAYIN

Monv pepakuiedi npodeccopa E. JI. Bynuukaro.

Penaknia mpocuTs He moMBmATh HA OJHOMD H TOMD X6 JHCTB GyMarm
1) 1BIOBOA IEepeONHCKE Cb KOHTOPON, 2) pbmienmif 3anadb, HANGYATAREHXD BB
»BBCTHEKB®, H 3) 8agadh, NpelIaraeMuXb JIA pbmenis. B npoTHBEOMD caydaB
PeNaKid He MOXETH HOPYIHTHCA 3a TO, YTOGH OHA MOIIa CBOGBPOMOHHO HDHESTH
MBpH Kb yIOBIeTBODEHil HYXIDH KOPPECIOHIEHTOBD. /\\ﬂ

Penaxnis OpoCHTH NHN'G, HOpeNTATaOIIUXD 3aladH A1 IOoMBmegi a8
,BBCTHEKE, TH60 NPHCHIATH 3aJa4YM BMBCTB ¢Cb MXB pBImeHIAMH, TH6O XaTh
3aJ89H YKa3aHieMb, 94TO IHMIYy, NpexiarapoimeMy 3alady, HeH3BBCTHO ﬁmeme
M 311 (6 cep.). b xoamunimk A m B Benyrb BOHAY Me@;;{y\fomm. Hen-
TPANBHHIA 7 TOCYIAPCTBD HAXOLATCA Bb HEPBIMTENbEOCTH, npu \4eMb NaHO, 970
» ¥3Db HAXD HABBDHO He NPHCOEAHHATCS Kb KOAJHNiM A, a I r}i; k BaBBpHO HeE

DpHCOeIHHATCA Kb Koaldulid B. CKOJIbKO HOBHXB nonome 0XeTb OKA3aTbCH
B'b 3TOH BOAHB BB 3aBHCHMOCTH OT'h> HOBeJeHid n Bumey&@@ PHIX'B TOCyIapCTBB?

: ]

B/ Pessuns (Cymm).
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M 312 (8 cep.). CrombKAMA COOCOGAMH [POH 3BEA8HI® mn HEPABHHWXDB HPO-
CTHIXE MHOXHTeNeA M )VKHO pa3TORUTb HA& 7 COMJOKHTeNed, KAXIHA H3BH KOTO-
PHXD pa3naraeTcd Ha& m NPOCTHIXb MHOKHTETON?

P. Bumsunckii (ExaTepHHOCIABD).

M 313 (6 cep.). B mmockocru naEnl mects Toueks 4, B, C, D, E, F. Io-
K&3aTh, YT0 HOIb3SI COGNMHUTH KAXIYI U3B TOYeKb A, B, C cb KakIOA H3B TO-

9ekb D, E, F HeupepHBHLIMHA JAHIAMH TARDB, 9TO6K HAKAKiA ABB H3bL 3THXD JIH-
HiA He mepecBkaJHCh.

S.
M 314 (6 cep.). PBuats cucreMy ypaBHemin
oty +yt=a(r+y).
?—zy+yt=a(z—y).
(3anMcTB.).

Oneyarka.

Bb ycnosim annagm Ne 307 (6 cep.), HamegaTaHHOX BB Ne 649 «BberHHKa»,

BMBCTO ,MaHH OTHOWGHiIA AD:DC...“ ciBilyerb 4YHTaTh ,NaHK OTHOII®HiA
AD:BC...%

PBIIEHIA SAJAYD.

Orpntns I
Ne 264 (6 cep.). Loxazams pasgencmso

@ (a) @ (b) @ (¢) dydydzp (d)
@ (dy) @ (dp) @ (d3) d

20 a, b, ¢ —.aw00bia Yrava nosodcumensubit wucaa, 20n di, di, dy cyms coom-
ermemeenno o0wie wHaudoabuie Omaumesw naps wuceas b w ¢, ¢ u &, a u b u

8crTs mpexrs wuceas a, b, ¢, a @ (n) ecms 6000upe wucno wucens, ne Jommma: il\\u
83AUMHO NPOCMBITE €3 N,

@ (abec) =

0003Ha9HMD 9epe3sb x o6mlifi HAHGonbmiN OBIHTENb npouaaeﬁmﬁi\mb Hec,
H 0YCTb Py, Py .. P, CYTh BCB HepaBHBIe Mex1y C000i HPOCTHIe Mamjena BX0-

namie BB coctaBb x. Toraa [cM. pBmenie 3azaTtn Ne 226 (&cﬂﬁ} Bb N 633
«BBcerHUKAY]

npH 9eMb
@(x)
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flo KaXINA H3Db OPOCTHXD> MHOKHTEIER Dy, Dy, ..., P, BXOIUTH OINHOBPEMEHHO
HIA Bb @ H ¢ HIA Bb b M ¢, H, HA060POTH, BCAKIA NPOCTON MHOKHTENb, BXOIAMil
ONXHOBP@MOHHO BL a H ¢ HIH BB b ¥ ¢, BXOIATH BB ab u x. [loaromy nponanene-

mie d;d, (BooOIe He paBHO® X) couepmmx TB ®e OTABIbHLIE NPOCTHO MHORHTENH,
K8KDb H T, OTKYyJa BHTEKANTDH PABEHCTBA

i3] 3] (=3

CabaosarensHo [cm.(1)]
@ (ab) ¢ (c) dydy
@ (d1dy)

Eciu #3b coBokymEOCTE BCBXB HDPOCTHIX> MHOXKHTeNeH, BXONAIIHXB Bb b H ¢, H
H3B COBOKYIOHOCTH BCBXBH IPOCTHIXE MHOEHTeNeH, BXOAAMHAXD Bb a H ¢, BUIBIATHL
BCBXBb OPOCTHXD MHOKHTeNeN, O6IHXD 06BHMB 3THMBH COBOKYIHOCTAMB, TO HOJY-
9AMDB COBOKYOHOCTb BCBXB HPOCTHIXD MHOKHTeNeH, oﬁumxx qHCIAMD @, b H c.
IToaromy d ectb 0o0wlif HAHOOABIIIA IBIUTENb dYHCEIb H dy. CrBroBaTelbHO
oo fopmyrb, ycranoBreHHHOA BB pBuienim 3agaum Ne 256 (6 cep.) (cm. N 633
«BBCcTHHKA®») HAXOIUMD, YTO

3) @ (ddy)=

() ¢ (abe)=

@ () p(dp)d ,
@ (d)

H 0 TOR xe §opMyab IOIyIHMDB, 9TO

P(@)p(b) dy
@ (d3)

MoncraBnas 3maveria ¢ (ab) 1 ¢ (didy) 131> $opMyas (4) ¥ (3) BB paBeHCTBO (2),
OPHXOJAMD Kb DABEHCTBY

(4) @(ab)=

®(a) 9 (5) @ (¢) didyds ¢ (d) |

9 (300 =) 9 (d) ¢ (de) d

KOTOp0® H TpeGOBMOCb J0Ka3aThb.

BoTh eme 07HO N0Ka3aTENbCTBO PA3CMATPABAEMON POPMYIH, yKa3WBaKIIEe
nyTh aasA 0606IieHisdA esd Ha IPoH3BeleHie J0O0Oro YHCIA COMHOXHTexe#l. IIo ompe-
aBiaeHil0 QyHKNiH @ (2) HaAXO}EMB, ITO

7 { @(a)=ad, pOb)=0bB, g@(c)=cC;, @)=
@ (d)=d\Dy, @(d))=dyD;, @ (d3) = d3Ds,

ras 4, B, C, D, Dy, D,, D;, cyTo COOTBBTCTBEHHO BHpaXEHid BHAA

1
(1_-1_> (1—-1_> G (1_M>’
a1 9 9m
rad moa® ¢y, 9s,.--, 4, HAKO OOIPA3yMBBATH coornhrcr@g@: a1n BcBXD He-

PABHHXD MeXAy C0600 MPOCTHIX® MHOXHTeJNeH dHcendb a,d M\Vd dy, dg, d3. HU3b
HOPBHXD TpPexXhb H3b paBeHCTBD (5) cabayers, 9TO \\y

(6) 9(a) @ ()¢ (c)=abcABC.
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. 1

B® mpomaBenenin ABC ectb BCB COMEOXHTeNH BHIA 1 —; » TAB g;—orababrbe
i

DpOCTHI® MHOXKHTEIM OJBOTO H3b 4YHCeIDb a, b, ¢, HO BH HEMB NOBTOPIOTCH

1
ABuXIH COMHOXMTOIHN BHI& 1 — —, COCTAaBIGHHHE H3b OTABIbHHXE OPOCTHIXB
i

MHOXHTelel, O0IIHXD OXHOA Ha'b Naph YHCeAb b M ¢, c H @ HIA a H b U He BXO-
ASIHEXE BO BCB YHCIA a, b, ¢ CPa3y,H TP M & I H NOBTOPAKNTCA AHAJOTHYHHIE CO-
MHOXHTOJH, COCTABIEHHNO H3b IPOCTHIXH MHOXHTeJNeM, 00MKXD BCEMB TpeMb JHC-
1aMb a, b B c. Pascyxnaf 110J00BEHMD ke 06padoMb, Mbl BHIBMD, 9YTO IPOH3Be-

q 1
nesie D;D,D; conepXHTH JHIIb L0 p a3y COMHOXHTeNEH BHMIA 1—?, o6pa3o-

1
BaBHHXD H3b INPOCTHIXHP MHOXHTelel, BXONAMHXD BB o6mie Han6Goxbmie
nbiautead dy, dy, d; ® He BXOAAIIHXD BB d, T. 6. — O6MHXD ONHOM H3D LAph
b, ¢; a,¢; a, b, HO He BXOIAMHXD Cpasdy Bb a, b B ¢, HO, KpOME TOro, OPOH3-

. 1

Besienie D1 D,D,; onaTh TPHKIAH CONEPKHTH COMHOKHTeNeH BHIA 1—;—, COCTa~
i

BJGHHHXD H3b OPOCTHXD MHOXHTelell, BXOASIHXD BB d, T. €. cpasy Bb a, b H c.

1
ITooToMy 9aCTHO® ——~— CONEpEMTH IO pasdy BCB COMEOXHTenld BHAa 1 — —,
D1\D,Dy i
rib ¢, — OpocTHe MHOXATENIH IPOH3BelNeHis abc, 38 HCKINYEHieMB THXBH COMHO-

XHUTEIEeN, KOTOpHI® COCTABIEHH H3b NPOCTHXDH MHOXHTeleN, BXONAIHXD cpasy BB

ABCD ]
a, b mec 1 e Bb d. CrbroBaTeIbHO ————— eCTb NPOH3BeJeHIe B CHX'> COMHO-
D, D,D;

KHTeIen 1—-%, B34THXDb JHIb 010 pa3y, r1B ¢; — BcB oTABIbELIE LpOCTHI
i
MHOKHTEIH NpPOH3BejeRia abe. IlosTomy
abcABCD

*(®9="5.0,D, "
HIR [cM. (6)]
@ (a) @ (b) () D

D\D,D, §

@ (abe) =

HNonerasnas Be 510 paBencreo 3Haveris Dy, D,, D;, D B3> HOCIBIHAXD YeTH-
PexX’® paBeHCTB® (5), HONYIUMD NpeANOKeBHO® [I3 JOKA3aTeIbCTBA PABEHCTEO.

B. Honoss (Banku, Xapsk. ry6.); . Tuocescriti (Anexcannpis).

Penaktops npus.-nou. B. ®. Karans.

=
AR
HosBoneno BoeHHOH meH3ypO \>/

Tunorpagis ,Texnnks*— Onecca, Exatepununckas, 58.



P ANAP AL PP AAAAAAAAAAAAANNAAANAANAANNNAINNINANNANNPI SIS ISP SIS NPPPIAAAN AN TSNS

00610:%Ea
HIIeTcs

AP AP AP APAANAAAAAAAAAAAANAANAANANANNANINAANAR PSPPI SIS PSPPI AAAA AN TSNS



P ANAP AL PP AAAAAAAAAAAAANNAAANAANAANNNAINNINANNANNPI SIS ISP SIS NPPPIAAAN AN TSNS

00610:%Ea
HIIeTcs

AP AP AP APAANAAAAAAAAAAAANAANAANANANNANINAANAR PSPPI SIS PSPPI AAAA AN TSNS



	p1
	p2
	vofem_650-651_03 copy
	vofem_650-651_04 copy
	vofem_650-651_05 copy
	vofem_650-651_06 copy
	vofem_650-651_07 copy
	vofem_650-651_08 copy
	vofem_650-651_09 copy
	vofem_650-651_10 copy
	vofem_650-651_11 copy
	vofem_650-651_12 copy
	vofem_650-651_13 copy
	vofem_650-651_14 copy
	vofem_650-651_15 copy
	vofem_650-651_16 copy
	vofem_650-651_17 copy
	vofem_650-651_18 copy
	vofem_650-651_19 copy
	vofem_650-651_20 copy
	vofem_650-651_21 copy
	vofem_650-651_22 copy
	vofem_650-651_23 copy
	vofem_650-651_24 copy
	vofem_650-651_25 copy
	vofem_650-651_26 copy
	vofem_650-651_27 copy
	vofem_650-651_28 copy
	vofem_650-651_29 copy
	vofem_650-651_30 copy
	vofem_650-651_31 copy
	vofem_650-651_32 copy
	vofem_650-651_33 copy
	vofem_650-651_34 copy
	vofem_650-651_35 copy
	vofem_650-651_36 copy
	vofem_650-651_37 copy
	vofem_650-651_38 copy
	vofem_650-651_39 copy
	vofem_650-651_40 copy
	vofem_650-651_41 copy
	vofem_650-651_42 copy
	vofem_650-651_43 copy
	vofem_650-651_44 copy
	vofem_650-651_45 copy
	vofem_650-651_46 copy
	vofem_650-651_47 copy
	vofem_650-651_48 copy
	vofem_650-651_49 copy
	vofem_650-651_50 copy
	z1
	z2

