TPETUM 3AKOH KEILJIEPA
Cyxapes I.T'.
Cyxapes Unvs ['eopeuesuu | Sukharev llya— kanouoam mexnuueckux nayx.

AnHomauusn: 6 cmamve npedcmasiien Hogbvili N00X00 K Qu3UYecKOMY NOHUMAHUIO
amnupuueckoeo Tpemwvezo 3axona Kennepa, umerowezo oepanuyenus 6 obnacmu
npumenenus. Iloxazano, umo coomumoweHnus, nonyuennvie Kennepom, mozym
ObIMb 0000OUEHbI HA OCHOBE ANIEKMPOOUHAMUYECK020 no0xooa. Hosvle ghopmyibl
Tpemveeo 3axona Kennepa ycmpansiom pacxoxicoenusi mexncoy Habaooaemvimu u

6bIYUCIEHHbIMU CKOPOCNIAIMU OanbHUX 00BEKMOE 2aNIAKMUK.

Knrouesvie cnoea:. Johannes Kepler, xenneposckue cxopocmu, mpemuil
saxon Kennepa, Fritz Zwicky, galaxy rotation problem, edunsiii 6onnosoti ¢pponm,
2anNAKMUKa, CKOpocmu 8pawyeHus 36e30, uzuka pemeHu.

IIpencraBiieHHas CTaThs IIOCBSIICHA OJHOM W3 MPOOJIEM COBPEMEHHOMU
acTpoU3UKU - HECOOTBETCTBHIO CKOPOCTH BpAallleHHUs 3B€3l B TallaKTHKE

keruiepoBckoit mogenu (galaxy rotation problem) [1], puc.1 [2].

| | | | | | | | |
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[Ton «kemyiepoBCKOW CKOPOCTBIO» UMEETCS B BUIY OpOUTalIbHASI CKOPOCTb,
BBIUMCIIEHHAs C HCHoib30BaHUEM Tperbero 3axkoHa Kemnepa. Bnepsbie 3T1a
aHoMaJynsi ObLIa BBISBJIICHA MIBEHIIapckuMm actpoHomMoM Dpuiem [lpukku (Fritz
Zwicky) [3], wm3yuaBmuMm ramaktuky Bomocer Beponukm. s oObsSCHEHUs
aHOMaJIMH UM ObUT MPUHSAT MOCTYJIAT TOTO, YTO Macca ralakKTHUKU TOpa3ao OoJbIie,
4eM CyMMa Macc 3BE€3]1 U MeX3Be34HOro raza. OHa UMeeT TONOJHUTENBHYIO Maccy,
KOTOpYI0 (U3MKM U Ha3Bald TeMHOW Mmarepueil. OHa HeBuauma (TO €CThb HE
Y4acTBYET B JIEKTPOMAarHUTHOM B3aUMOJICHCTBUM), U 3aCTABIISET FaTaKTUKU U UX
KJIaCTephbl JBUTATbCA C Bpoje Obl aHOMalbHOM cKopocThio. TeMHON Marepus
Ha3bIBa€TCs HE TOJIbKO IIOTOMY UYTO OHA HEBUIMMA, HO 0OJIbILIE IOTOMY, YTO TEMHbI
ee MpoucxoxjaeHue u npupoaa. Kpome HEM3BECTHOCTH caMOM MPUPOJbI TEMHON
MaTepUH, MO MHOTMM MpPUYMHAM [OCTYJaT €€ MPUCYTCTBUS HE SIBISETCS
JOCTaTOYHBIM I OOBACHEHHs HaOII0JaeMbIX ckKopocTeil. B wacTHocTH, HeT
OOBSICHEHHSI TOMY, YTO CKOPOCTH OOBEKTOB, HAXOASIIMXCS HA yAaleHuu Oonee 5
Kujonapcek (puc.l) mpakTHuecku He 3aBHCAT OT paccTossHUs. HenmoHsTHO Takxke,
HoyeMy IMpH HaJIUYMU TEMHOW MaTepuu OJIM3KUE K LEHTPY TaJlaKTUKH OOBEKTHI
nBKyTCs TouHo mo 3akony Kermaepa (Johannes Kepler) u Her oObsicHeHHS |
MEXaHU3Ma, KaK MMEHHO BIIMSAET TE€MHas MaTepusi Ha CKOPOCTH T€X MU APYIHX
oObekToB. Ecnm ke paccmaTpuBaTh TMOJy4YeHHbIe JaHHbIE (puC.l) CBeXuUM
B3[JISIZIOM, TO MEPBOE, UTO MOYKHO YBUJIETh, - Y 3akoHa Keriepa B cyiiecTByronien
dbopMynHpOBKE €CTh OrpaHuyYeHuss B obOnactu npumeHeHus. [lombiTaemcs
pazoopatbcs. Llens — HanonHuTh sMnupuyeckuid Tperuii 3akon Kemepa peanbHbIM

(U3NIECKUM CMBICIIOM.

Tpernii 3akon Kensepa. Jlns Toro, 4roObl NPHUCTYNMUTh K aHAIU3Y,

npuBeaeM cHadana ero aBropckyto (Kermiepa) popmynuposky [4]:

«KBagpatsl nepuonos oOpanieHus miaaHeT BOKpyr ConHIla OTHOCATCS, KaK KyObl
OonbIIKX moxyoceit opout rtaner. CripaBeATuBO HE TOIBKO JJIS TUIAHET, HO U IS

HX CITYTHHUKOB.

(T T2)’=(ar/az)?, (1)



rae Ty u T — nepuojsl oOpaiieHus AByX miaHeT BOKpyr CojHIa, a1 U ap — JIJTUHBI

OOJBIINX TOJIyOCEH UX OpOUT.»

[TepBoe, 4TO MOXKHO 3aMEeTHTH B hopmyie (1) — 3TO OTCYTCTBHE MACChHI KaK TAKOBOM.
Macca BO3HHMKA€T TOJIBKO NP MPUHYIAUTEIBHOM CKpemuBaHuu ¢opmynsl (1) ¢
mexannkoi Herotona. Kak Oyner nmokazaHo gaiee, B T0JJOOHOM CKPEIIUBAHUH HET
HeoOxonumocTu. OHaKo, €cTh HEOOXOAMMOCTh BO BBEICHHH JTOTIOJHUTEIHLHOTO

MOHATUMHOTO KOMILIEKCa, O0BICHIOIEro (U3UKY ABMKECHUS Tel BO BeeneHHOM.

HUcxonnbie mosokenusi. He BpaBasicb B NpUYMHBI U CYTh SIBJICHHS,
Ha3bIBAEMOT'0 COBPEMEHHBIMH (u3nkamMu «boJbInoi B3phIB», 0OpaTUMCS cpa3y K
peasbHBIM M HaOJI0aeMbIM HaMu ciencTBusM. [lepBoe M riaBHOE M3 HUX — 3TO
chopmupoBaHHbiii EMUHBIA BOJIHOBOM (PPOHT OErymiux 3JeKTPOMArHUTHBIX BOJIH
BCEX M3BECTHBIX HAM JaMana3zoHoB. Bropoe — ¢opmupoBanue B Tene Enunoro
BOJIHOBOT'O ¢dbpoHTa MHOT'OYHCIJIEHHBIX JUHAMHUYECKH YCTOMYMBBIX
MHOIr04aCTOTHBIX HHTeP(epeHIINOHHBIX KAPTHH, KOTOPbIE MOKHO YIIPOILEHHO
Ha3BaTh cOopkamu BojdH. Ilom cOopkamMu BOJH CleAyeT IOHUMATh BCE
HAO0JIIOJaeMble HAaMU MaTepUalbHble OOBEKTHI OT 3JEMEHTapHBIX YaCTHI[ [0
IUTAHETAPHBIX CUCTEM, TAJIAKTHK U camoi Beenennoil. B pesynbraTe, HabmrogaeMblid
HaMH MUD SBJISIETCS CI0KHOW KOMOWHAIIMEH PETMKTOBBIX UCXOHBIX BOJIH EnnnHoro
BOJIHOBOrO0 ()pOHTAa M BO3HMKIIMX B ero Teine uHTepdepenumid. [Ipu stom Bce
HaOJ0jaeMble OOBEKTHI JBUKYTCS CO CpEeIHEH CKOpPOCThIO, PAaBHON CKOPOCTH
Enunoro BomHOBOro (poHTa, MMEs BO3MOKHOCTb B CHUJIy YCJIOBUIl M 3aKOHOB
uHTepPepeHInn nepemeniarhbes B ero tene. Camo aBmxeHne EquHoOro BoiHOBOro
(G poHTa MOPOKIAET SABJICHHUE, U3BECTHOE HAM KaK BpeMsl U JIaeT IOHUMaHue PU3UKHU
BpeMeHH. TakuM 00pa3oM, UCXOJHass (U3MKAa JBIKEHUS HEOECHBIX Tell
oOyClIOBJIeHa JIMHAMHYECKUM  (OPMHUPOBAHMEM MOTEHIMAIbHBIX  KaHAJIOB,
IIOPOKIAEMBIX MHOT'OBOJIHOBOM UHTEpPEpEHIINEH. EcrecTBeHHBIMU
TPACKTOPUAMHM TEJI MPHU 3TOM SBISIOTCA BpAlllEHHs, pPa3BOPAYMBAIOIINECS B
CIUpaJIY, a HanboJee yCTOWYMBBIMU 00PA30BAHMUSIMU SIBIISIFOTCSI BUXPH, CO3/IaHHBIE

IMIOTOKaMHM BCTPCUHBIX HUIIN IICPCCCKAIOIIUXCS BOJIH.



PaccmoTpum nanee coOOCTBEHHO 3JEKTPOMArHUTHYIO BOJHY. McxomHoi
MPUYMHON, TMOPOXKAAIOLIEH BOJIHY, CUHATAETCA YCKOPEHHOE JBWXEHHE 3apsioB,
HaIlpumep, B MPOBOJIHUKE C TOKOM. Perucrpanus u u3sMepeHue 3J1€KTPOMArHUTHBIX
BOJIH TAK)K€ TIPOUCXOUT 1O (haKTy BBI3BIBAEMBIX UMU JIBWKEHUHN 3aps10B. MOKHO
PEACTaBUTh, YTO B PE3YJIbTATE CIOKHBIX UHTEpPEpPEHIIUNA OErylux BOJIH, B TEE
Enunoro BomHOBOro (ppoHTa co3/1aeTcsi HEKOE 3apsAI0BOe Mojie. DTO COBEPIICHHO
HECJIO’)KHO MPEACTaBUTh, BCIIOMHUB, YTO MO npuHuuny Iroirenca-®penens [J]
ar00asi  4YacTh  BOJHOBOTO  (ppoHTA  sIBNIAETCS  MCTOYHUKOM  BTOPUYHBIX

QJICKTPOMAruuTHBIX BOJIH.

Tenepp nepengeM k ConHEUHOU cUCTEME. B COOTBETCTBUM C U3IIOKECHHBIM,
OHAa €CTh yCTOMYMBAs BOJHOBasl cOOpKa B cocTaBe cnupainbHOil ["anaktrku. Dokyc
coopku — CosnHile, B KOTOPOM MPOUCXOAUT TpaHCHOpMAIisl OCHOBHOW YacTH BOJIH,
HOPOKIAIOMIMX COOPKY B BOJIHBI BTOpUUHBIE, M3myyaemble Conuuem. KomOuHamus
BOJIH, (okycupyromuxcst Ha COJHIIE U BOJIH BTOPUYHBIX, U3idydaemblx CoHIEM,
CO3/1a€T B €ro OKPYXEHUHM MO0J00ME KapTUHBI CTOSAYUX BOJH, (HOPMHUPYIOIIKX
KOHIEHTPUYECKUE MOTEHIMAIbHbIE KaHAJIbI - OpPOUTHI TUIaHET (MU 6oJiee TOUHO —
NEePEMELIAIOIINECS TOTEHUMAJIbHbIE JIOKAllMA, B KOTOPBIX PACIOJIararoTCs
wiaHetsl). KpoMe TOro, mHOCTOSHHBIM M €CTECTBEHHBIM MPOLECCOM >KHU3HU
BOJIHOBOM COOpKH, B KOTOPOM y4YacCTBYET YK€ He ToJbKO COJHIE, HO U IUIAHETHI,
ABJISIETCSI M3JIy4€HUE BTOPUYHBIX BOJH. MIMEHHO 3TOT IpoLecCc M ONUCHIBAETCA
Tpersum 3akonom Kemnepa. Ho mepen tem, kak mepeiTy K pacCMOTPEHUIO (PU3UKH
npolecca, HaJ0 OTMETUTh, 4TO 3apsaoBoe noje B ComHeYHON cucTemMe MmoJ00HO
TOMY, 4TO (M3UKK HAOIIOJAl0T BHYTpU atroMa. A umeHHO, CoiHile Kak (okyc
cOOpKH €CcTh KOHILEHTPAT MOJ0KUTENBHOIO 3apsiia BCceil COOpKHU, a OTpULIATEIbHbIE
pacnpeziesieHbl 10 IUIaHETaM U APYTUM 00bEKTaM OKOJIOCOTHEUHOT O IPOCTPAHCTBA.
B yactHOCTH, HayyHBIM ()aKTOM SIBISI€TCSI MOCTOSHHBIM OTpULIATENbHBIN 3apsiz

3emuu [6].

du3uka npouecca. Bepuemcs k tperbemy 3akony Keruiepa (1).

(Tl/ T2)2=(a1/ 32)3



OueHb KpacwBOE, JAKOHUYHOE W TOYHOE (Ha MPaKTHKE) cOoOoTHoleHue. Ero ere
NO3TUYHO HA3bIBAIOT «rapMoHuel cep». Haunem c ero jieBoid yactu, - €€ MOXKHO
¥ Hy)KHO TPaKTOBaTh Kak oTHomeHne 9actoT (F2/F1)%, TO ecTh TEX CaMbIX 4acToT, ¢
KOTOPBIMH TUIAHETHl «OCHWUIMPYIOT» B TIPOIECCE CBOETO BPAIIECHHUS BOKPYT
ComHna. YuuthIBas TO, 4TO B paccMarpuBaeMoil KoHuenuu COJHIIE W IDIaHEThI
SIBIISTIOTCSI YacTsIMH COOPKM BOJIH, Ha KOTOPBIX KOHIICHTPHPYIOTCS COOCTBEHHBIE
AIIEKTPUYECKUE 3apS/Ibl U MATHUTHBIE TI0JISI, HETPYHO JIOTaIaThCsl, YTO MBI IMEEM
KIIACCHMYECKYI0  MOJIeNIb, KOTJa M3JIy4CHHE CO3/IaeTCs TapMOHUYECKUMH
KOJIeOAHUSMHU 3apsDKEHHBIX TeN WIM MarHUTHBIX aunoned. M3 maTepuaioB 1o
(HU3MKe DNEKTPOMArHUTHBIX BOJH [/] W3BECTHO, 4YTO HANPSHKEHHOCTh
antekTpudeckoro noyis E v MarHuTHas mHAYKIUS B 3eKTpOMarHUTHON BOJHBI
NPOMOPIUOHATBHBI  YCKOPEHUIO  M3IIy4YaroIMX  4YacTUI. YCKOpEHHE TpH
rapMOHUYECKHUX KOJIEOAHUSX TMPOIMOPIIMOHANIBHO KBajpaTy 4YacToTel. [loaTomy
HAMpsHDKEHHOCTh  JJIGKTPUYECKOT0 TOJsl W MarHuTHAasT MHIYKIUS — TaKxkKe

IIPpONMOpUMOHAJIbHBI KBAJIpAaTy 4aCTOThI.

U3 uero cieqyer, 4To oTHomeHue kpaaparos 4acToT (Fo/F1)? B (1) MOKHO 3aMEHHUTH
Ha OTHOUIEHUE aMIUIUTYJ dnekTpudeckux Eo/Ei (wnu marautheix By/Bi) nomnei

W3JIy4aeMOM JIEKTPOMArHuTHOW BOJIHBI.

Hlanee obpatumcst k mpaBoit yactu (popmynsl (1), TO €cTh K OTHOIICHHUIO
KyOOB OOJNBIINX TOJyocel opOMT TutaHer. [[s mpoCTOThI MpUMEM, YTO OPOUTHI
TUTAHET SIBJIIOTCS B IEPBOM NMPUOTMKEHUN KPYTOBBIMU 1 OOJIBIIIKE MTOJYOCH PABHBI

paaunycam. Toraa ¢ yueTom «pa3dopay JieBoi yactu (1), MOKHO 3amucaTh:
Ez/Elz(r1/r2)3 nin Ez(l’z)sz El(r1)3 (2)

[IpumeM BO BHHMaHHE, 4YTO pPAacCMATPHUBACMBIC COOBITHS  IPOHMCXOIST
UCKIIIOYUTEIbHO B ONMKHEW 30He wm3nydeHus (B 3o0He Dpenens), rae
JOMHMHHPYIOIIAs COCTaBISIOIIAS M3JIy4aeMOro Mojsi mpornopuuoHansHa 1/r3 [8].

[IpuHAB COOTHOLIEHUS NPONOPLIMOHATIBHOCTHU B BUJIE



E~Q/r3,

rae Q — mopoXkaamimui u3aydaeMoe mose 3apsa, noiaydaeM, uto Q1=Q,=Q. To
€CTh, B KAueCTBE OLEHKU IIOJy4YaeM, 4TO IIOJs, H3JIy4YaeMble IUIAHETaMH,
MOPOXKJIEHBI OJITUHAKOBBIMU 3apsilaMU U HE TTPOCTO OJIMHAKOBBIMHU, & OJTHUM U TEM
XKe JTOMUHHpYIOMMM 3apsaoM Q, HaxomsummMmcs B (okyce COOpKH, TO €CTh
npuHamnexamuM ConHiy. I B 3TOM MecTe BCS MHTpUra 3aTpOHYTOrO BOMNpoca
YIPOIIAETCS, TOCKOJIBKY COOTHOIIEHHE (2) BBIpOKIAETCA B paBeHCTBO Q=Q win
nocse HopMupoBkHu 1=1. Takum 00pa3oM, IJIaHETHI COJITHEYHON CUCTEMbI, HAXO/SICh
BHYTPU TOTCHIIMAIBHBIX OpPOUTAIBHBIX KAHAJIOB, HWMEIOT €IWHCTBCHHYIO
BO3MOXKHOCTh OBITh COCTaBHOW YaCThIO YCTOMUMBOW BOJIHOBOUM COOpPKH, & UMEHHO,
- HAXOAUTHCA B BUJIMMOM HENPEPHIBHOM JIBM>KEHUU BOKpYr ComnHua, peanusys 3a
CYeT CBOEro Iepuojia oOpallleHus YCIOBUE JMHAMHUYECKOrO0 pPAaBHOBECHS
JNEHCTBYIOIIMX HAa HHUX CWI. B JaHHOM cilydae JIWHAMHYECKOE pPaBHOBECHE
3aKJrovaercs B GOPMUPOBAHUM YCTOMUYUBOM UHTEPPEPEHIIMOHHON KapTUHBI B TEJIE

Enunoro BoiHOBOTO (PpOHTA.

Pa3BuBasi B KadecTBE OMOPHl  KOHIEMIMIO OETymHUX BOJH H
AIIEKTPOMArHuTHYI0 (HOpMYyITUPOBKY TpeTbero 3akoHa Kemepa [1], mombitaemcs
pazo0patrbcsi, MOYEMY peaibHO HAOIIOJaeMble OpOUTANIbHBIE CKOPOCTH OOBEKTOB,
YAQJIEHHBIX OT LIEHTpa ['alakTUKH, SIBISIOTCS MOCTOSHHBIMU B paccMaTpUBaEMOM
nuamnasoHe (ot 5 1o 50 kuomapceek, puc.1). CHauana OTMETHM, YTO B 3TOW 00JIACTH
HaOJlolaeTcd  Hapacraromias ¢ yJajJeHueM OT IEeHTpa Pa3peKeHHOCTh
raJlaKTU4eCKuX OOBEKTOB. M1 HECMOTps Ha TO, YTO OHU TaKXKe€ YYacTBYIOT B
npouecce COOCTBEHHOTO BTOPUYHOIO M3JIYYEHUs, ONPEACISIIONUMU ISl HX
JBYDKEHUSI  SIBIISIIOTCSL  CQOPMUPOBAHHBIE TIOJISI  M3JIYYEHUS COBOKYITHOCTHU
[EHTpaIbHBIX 00BEKTOB. [lanee, oOpaTuM BHUMaHHE Ha TO, YTO TPETHH 3aKOH
Kemnepa coBmagaer ¢ ero sJaeKTpOMarHUTHONW (OPMYJIHPOBKON B ONMMOKHEH 30HE
usnydeHus (B 30He DpeHens), re JOMUHUPYIOIIAs COCTABISIIONIAS M3JIy4aeMOro
101 mponopuronansHa 1/r3 [8]. Uto e npoucXOoauT IpH yoaleHuH U3 OIMKHEN

3ob1? Ucxoms w3 [8] nmamee HaGmomaercss 30HA MPOMEXKYTOUYHAs, TJIE



IPUCYTCTBYIOT OJJHOBPEMEHHO COCTAaBIIAIOIIME aKTUBHBIX M PEAKTUBHBIX MOJEH C
3aBUCUMOCTBIO OT I Buza 1/r3, 1/r? u 1/r. B mpoMexyTOYHOM 30HE BIUSHUE TIEPBOMH
cocrapisromei (~1/r) GpICTPO yMEHBIIAETCS ¢ POCTOM [, BIMSHHE TpeThei (~1/r)
IUIABHO HApacTaeT M B KAayeCTBE YINPOIIEHHOI'O BapHaHTa B HEKOTOPBIX
nyONMKaIusaX JenaeTcs BbIOOpP B TOJNb3Yy COCTABISIONICH H3Iy4aeMoro mojs,
nponopuronansHoi 1/r2, U3 sroro ciemyer, 4uro 3akoH Kemmepa B 5Tol 30HE

JOJIDKCH (bOpMyHHpOBaTbCSI KakK
(Tl/ T2)2=(a1/ a2)2 nin Tl/ T2=a1/ ar (3)

N3 (3) mpsimo ciienyeTr yclioBUE€ HE3aBUCUMOCTH OpOUTANbHOW CKOPOCTU OT
yaajneHus oT 1eHTpa ['anakTuku, 4yTo, COOCTBEHHO, U HAOMIOAAETCs Ha MPAKTHUKE,
puc.l. Ho 310 eme He Bce, NMOCKOJNBKY IPHU BBIXOJAE 3a MPENEIbl YCIOBHOU
OPOMEXYTOYHOM 30HBI MOKHO MPEAINOJIOKHUTh TAaKXKE HAaXOXKACHHE OOBEKTOB B
JANbHEN 30HE M3JIY4YEHHUs, 4YTO OYIJeT COOTBETCTBOBATH OKOHYATEIBHOMY
JTOMUHHPOBAHUIO COCTABJISIONIEH MO U3IYYCHHS, TPOIIOPIIMOHANBHOM 1/1. B aTOM

ci1y4dac 6yI[€T HUMETHh MECTO 3aBUCHUMOCTb (4)
(Tl/ Tz)zzal/ag, (4)

YTO O3HAYaeT 3aBHCHUMOCTbh OpPOMTAIbHOW CKOPOCTH MNPONOPLHOHAIbHA KOPHIO

KBaJIpaTHOMY OT PACCTOAHUA OT HCHTPA I'AJIAKTUKUA:
V~Vr (5).

3aBHCHMOCTh TaKOr0 THIIA IKCICPUMEHTAIBHO MOATBEPKACHA B myOaukanuu [9],

pHC.2 I[J'IH CPaBHCHHA HUKC Ha pI/IC3 IMpCaACTaBJICH TUITAYHBIN BHUJ 3aBUCHUMOCTH

5).



Observations

cm hy droge?

IR
- R (x 1000 ly)

Puc.2

Pnc.3

B pesynpTare MOXHO cenaTh BBIBOA O BOJHOBOM U JJIEKTPOMArHUTHOM
¢usnueckoM cMeicie Tperhbero 3akoHa Kemmepa. [lpu 3ToM Hamuume win
OTCYTCTBUE TEMHON MaTE€pUU HHUKAK HE MOATBEPKIAETCA, HO U HE OTPHULIAECTCS
IPOCTO HET HEOOXOAMMOCTH B IMOCTYJIMPOBAHUM €€ Hanuuus. B ucnosb3oBaHUM
MOHSITHSL MacChl TaKXe HET HeoOXoaumocTH. BTopoii BbIBOA Kacaercss 00jacTu
NPUMEHUMOCTH TpeThero 3akoHa Keruiepa B ero ucxoanom Buze (1). A IMEHHO, OH

MPUMEHUM TOJIBKO ISl OJTMKHEH 30HBI U3JTyUYE€HHS, B YaCTHOCTH, ISl 00JIacTH, T]Ie



OH OblJI M3HAYAJILHO U3YYEH U OTKPHIT, - B MIPE/Iesiax COJHEUHOU cucTteMbl. B Oornee
0011eM BHJI€ OH AOJDKEH OBITH TOYHO 3aIllMCaH KaK Pe3yJbTaT COOTBETCTBYIOLIETO

pENICHIS BOJIHOBOTO YPAaBHEHMUS, M B YIIPOIIIEHHOM BHIE KaK
(T1/T2)?=(as/az)® nns 6nmxHeit 30HbI,
T1/Tp=ai/a; nyig IPOMEKyTOUHOM 30HBI U

(T1/T2)?*=a1/a, nns nanbHel 30851 (6).
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