20 MaTepiano3HaBCTBO | po3p0o6Ka e/TleKTPOHHOT TEXHIKN

YK 530.1.539

MO/JE/Tb BCENEHHOW, OCHOBAHHOW HA AIVCKPETHOW
MEPBOMATEPUM

W.E. MapoHuyK.
KpemeHuyrcKnii yHUBEPCUTET IKOHOMUKM, MHPOPMALMOHHBIX TEXHOIOMIA U YNpaB/ieHNs.

On the basis of discrete of primary matter being in the detailed equilibrium with a microwave base-
line space radiation (MKFI), the model of the flat heated part of Universe is created, formed from surrounding
it cold of primary matter, in that forming and co-operation of elementary particles, atoms and space educations,
is described by identical processes.
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BeegeHune

Mog TepMmHOM BceneHHas MoOHMMaETCA CMCTEMA MUPO34aHus, T.e. COBOKYMHOCTb BCEX
CYLLeCTBYIOLMX B MPUPOSe TenecHbIX M1POB. KakoBa CyLLHOCTb BceneHHOM, uvena nu oHa Ha-
4asio UM HeT, NoABepXKeHa rmbenn UM HeT? 3TU BOMPOCHI, CPOPMYMPOBaHHbIE eLle B r1y60-
KOI [peBHOCTU, OCTAtOTCA aKTya/IbHbIMW 1 B Hallle BPEMSI.

B cunocodun fpeBHUX ErUNTAH YTBEPXKAAIOCH, YTO «HaYa/lOM BCErO AB/AETCA BELLECT-
BO» [1]. CoBpemeHHas TeopeTUyeckas PU3MKa HayanoM BCEro MPU3HAET IHEPruto, KoTopas no-
pOX[aeT BeLLeCTBO M 06pa3yeTcs U3 BeLLecTBa B MpoLeccax aHHUTMIALMKU 3N1eMeHTapHbIX Yac-
TUL, XUMUYECKMX, ALEPHBIX Y TEPMOSLEPHbLIX peakuusx. B COOTBETCTBMM C NPU3HAHHOW CerogHs
Teopueli ropsyein BeceneHHOW, ee poXxxaeHne Npom3oLwio ~18 Mapa. NeT Hasad U3 3HePrum CUHIy-
NAPHOCTU, He MMEIOLLLEN pa3MepoB, U He CofepyKallleil BeLeCTBO, HO MMEHOLLEN HaYa/IbHYHO TeM-
nepatypy T > 10 K [2]. W3 3Toi1 e Teopuu cnefyeT, uTo Hawwa BceneHHas nogsepxeHa rubenu,
OAHAaKO Kakum 00pa3oM OHa Mpou30iAAEeT, B HACTOSLLEe BPEMS He YCTaHOB/EHO, T.K. MMetoLLecs
3KCMepUMeHTabHbIE [aHHble U pe3ynbTaTbl HabGMHOAEHWIA He MOTYT OAHO3HAYHO YTBEPXAATb,
ckonnancupyeT Halwla BceneHHas 06paTHO B CUHTYNSAPHOCTb WK pa3BaIMTCA B npouecce 6ecko-
HEYHOro pacLunpeHns BceneHHoM.

B 1956 r. . FamOB npejckasas, YTo B NPOLecce pacLuMpeHns ropsyeid BeeneHHol obpa-
3yeTcs HU3KOTeMMepaTypHoOe KOCMUYeCKoe (PeMKTOBOE) U3NnyyeHune, ¢ TemnepaTtypoin T = 10 K,
00YyCNOBNEHHOE OXNTAX/AEHVEM MePBOHAYa/IbHOIO ropsayero nanydeHus. B 1965 r. A. MNeH3mac u
P. BunbCOH 06HapyXnnu W30TPOMHOE MWUKPOBO/IHOBOE (DOHOBOE KOCMWYECKOe W3/TydYeHune
(MK®W), KoTopoe COOTBETCTBOBA/IO MO TEMMepPaAType PEIMKTOBOMY M3/TyYeHUIO, NpeAcKa3aHHO-
My . FamOBbIM 1, TEM CambIM, MOATBEPXKJaNacb CrpaBeIMBOCTb TEOPUM ropsyeil BeeieHHOMN.
KonnuecTBo hOTOHOB 3TOr0 M3NyyeHns B Halleli YacTu BeenenHolt N, = 5000y, Torga Kak
KONMMYecTBO 6apnoHoB N, = 10 %car™3, Tee. ::— ~ 10°. Mpn sHeprum MK®W ¢, ~ 10~ *>spr

T a

MNOTHOCTb MACChl €€ U3yYeHus
p. =& ¢ 2N, =5-10"*z/cri®. 1)

310 MHOTO MeHbLLe MNOTHOCTK macchbl 6apuoHHOro BeLLlecTBa
py = my ' Ny = 1073%2/c1s®, rge my, = 1072* 2 — macca npoToHa. Takum 06pasoM, penuK-
TOBOE U3NyYeHMe He MOXeT ObITb B paBHOBECUM C 6aproHamm (B OCHOBHOM C NpoToHamu) npu T
= 3 K [3]. N3 Teopun ropsuein BceneHHo cnepyeT, YTO Npy BO3HUKHOBEHWUM KpYynHOMacLUTab-
HbIX KOCMWUYECKMX CTPYKTYp 06pasytoTcs (PAyKTyaumum MAOTHOCTM MasMbl, KOTOPble AO/HKHBI
COMPOBOXAATLCA (DYKTYaUMAMU PefIMKTOBOro M3yyeHus. PesynbTaTbl TWaTeNbHbIX Habniome-
HWI NOKa3blBatOT OTCYTCTBUE TaKUX (PNYKTyauuin. STO CBUAETENLCTBYET O TOM, 4TO MK®U He
AB/AETCA PENIVKTOBbLIM U3/TyYEHUEM.
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Apyrum yHAaMeHTa/IbHbIM MOATBEPXKAEHNEM Teopun ropsyeli BceneHHoW MpUHATO
cumTaTb KpacHOe CMeLLeHMe CMEeKTPOB [aNeKMX rafakTuK B CTOPOHY A/IMHHBLIX BOJH, KOTOPOe
CBA3bIBAETCS C ABWKEHMEM MCTOYHMKA M3yUYeHUs OT Habnogatens («pasberaHne ranakTmk») u
06bAcHsaeTCa adekTom Jonnepa. Mpy 3TOM A/IMHA BOMHbI U3NYYEHNS B CUCTEMe HabnoaaTens
(Ay ), NO CPaBHEHWMIO C [/IMHOI BO/HbI B CMEKTPax U3NyYeHUs Jasekux ranaktuk (4,), Bospac-
TaeT Ha BE/IMUYNHY

7, =2t )

Ag

B cnektpax ranakTuk 3aperncTpupoBaHO MaKCMMaslbHO 3HauyeHue Zc = 3, B CMeKTpax
KBa3apoB ZC = 4,5. [1na penmkToBoro nanyyeHns Zc = 1500 [4]. O6bACHEHNE TaKON BEIMYMHBI
ZC NS PeNUKTOBOro M3ny4veHns He umeetca. OfHaKo Hanmbonee cepbesHble NPO6/IEMbI B TeOPUU
ropsyein BceneHHol cBsizaHbl C NpoueccaMn JOpMUPOBaHNSA W 3BOJIIOLMN CUHTYNSPHOCTY NpK
10 K < T < 10% K. B nonb3y Teopuu ropsiyeli BceneHHoli CBMAeTeNbCTBYET OrPOMHOE Konnye-
CTBO My6/MKauuii, ofHako, kak oTmevatoT A.b. 3enbgosuy 1 W.A. HOBUKOB «nNpo6sieMy CUHTY-
NAPHOCTU MOXKHO PeLUnTb, TO/IbKO 0TKA3aBLLUMCh OT Heex [5].

lNocTaHOBKa 3aaa4un

B HacTosLein paboTe B kKa4yecTBe aflbTepHATUBbLI TEOPUM Fopsyeli BceneHHONW paccmatpu-
BaeTCA MOAe/b CTauyoHapHOW BceneHHOM, OCHOBaHHOM Ha AMCKPEeTHONM nepBomatepun. Kak nu-
can Anukyp B nNucbMe epofoTy, «kakoBa BceneHHas Terepb, TakoBa OHa BeYHa Oblfa 1 BEYHO
OyeT, NOTOMY YTO M3MEHSATLCA el He BO YTO, — MO0 KpOMe BCeneHHO HeT HMYero, 4To MOrnio
Obl BOMNTW B Hee, BHeCA M3MeHeHus» [1]. B 1948 r. Xoiinom, a Takke boHan n Fongom 6bina
npeanoXeHa v passmTa Teopus ctaumoHapHoi BcenerHoli (CB) [5]. B aToii Teopun BceneHHas
npo3payHa 419 paguoBosiH, BNIOTb 40 OYeHb GO/bLLONO KPpacHOro cMeleHms. OfHako NonbITKK
Xoiina n Hopnuka B 1963 r. B pamkax Teopumn CB 06bsicHUTL 06pa3oBaHne MK®U ¢ TemnepaTy-
poii T = 3 K H/IM4YMeM KOHZAEHCMPOBAHHOIO TBEPAOIo BOAOPOAA, He BblAepyKana KpUTUKKN U Teo-
pus CB 6bln1a 0TBeprHyTa.

OCHOBHOI MaTepvan nuccnefoBaHii U pesynbTaThbl

M3BecTHO [4], uto MK®W aBnseTcs Tenn0BbIM, YepHOTE/IbHbIM PaBHOBECHBLIM M3/TyYeHN-
em. Ecnm npuHATbL, YTO OHO BO3HMKAET B YC/OBUAX [EeTa/lbHOro paBHOBECUA C HEKOTOPbLIM AWC-
KPETHbIM BELLECTBOM, COCTOALIMM M3 4acTWUL, Maccoi 11, KUHETMYECKas 3HEeprus KOoTOpbIX

(’“ﬂ ") COOTBETCTBYET WX TEMMOBOW W M3nydaTenbHol (/1) 3Heprusm, To BeMUMHA Macchl

2

3TUX YacTuL, ByaeT ONpPeAeNsTHCs BbIpaKEHNEM:
m,=— (3)

Mpu Temnepatype T = 2,7 K, 4nvHe BoHbI A = 1/300 M, Macca m, = 1,410 kr. Konnue-
CTBO 3TMX YacTuy, N, JO/HKHO COOTBETCTBOBATL KOMMYeCTBY (DOTOHOB MK® WU, T.e.
N, = N, . TIN0THOCTb Macchl BELLECTBA p, ,COCTOSILLIEN M3 YacCTuL, Maccbl m, 6yaeT onpeaensTb-

CS BbIPOXXEHWEM:
0,=mq N, =1,4-10%r510°%cm?=7.10 r/icm®, (4)
3 conoctasneHus (1) " (4) cnepyet, uto npy T = 3 K, Be/iMumMHa NJIOTHOCTU MaccChbl Be-
LLieCTBa COOTBETCTBYET NNOTHOCTM Maccbl MK®WU, T.e. p = py.

T.K. MK®W aBnsetca M30TPONHLIM U3/Ty4eHNeM, TO HaxoAsLleecs B paBHOBECUN C HUM
BELLECTBO TakXe ABNAETCA M30TPOMHbLIM. ITO BELLECTBO, COCTOALLEE M3 YacTuy, (aTOMIEBOB) C
MWHUMa/IbHOM MacCOi BeLecTBa M,, CO34aeT BO BceneHHOW AWMCKPETHYHO cpedy (nepBomaTte-
puio) [6], COOTBETCTBYIOLLYKO MOHATUIO abGCONKOTHOrO MOKOSl, OTHOCUTE/IbHO KOTOPOI nepeme-
LLAKTCA KocMUYecKme Tena. B cooteeTcTBUM C adhdpekToM [onsepa OTOHbI, pacnpoCcTpaHsto-
LLIMeCs HaBCTPeYy ABMKYLLEMYCS Tesy, MPUHUMAKOTCA Ha 3TOM [BMXKYLLEMCA Tefle, KaK UMetoLme
60/1ee BbICOKYHO 3HEPruto, YeM (hOTOHbI, AOrOHSAIOLLME 3TO TeNo. B HacTosLee Bpems TBEPAO YC-
TaHOB/IEHO, YTO NpK ABMKEHUM COTHEYHON CUCTEMbI B Hamnpas/ieHWM Ha co3Be3ame J1bBa, N3Me-
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psemas Temnepatypa MK®W Ha 3,5-10° K npeBbIlLaeT ee cpefHee 3HaueHue, a B NpoTMBOMO-
NOXHOM HanpasneHun (Ha co3sesgve Bososnes) HaCTOMbKO Xe HbKe CPefHEro 3Ha4YeHus.

CneposatenbHo, ConHue (BMecTe ¢ 3eMneit) ABMXKETCA oTHOcUTeNbHO MK®I co ckopo-
CTbHO 0K0/10 400 KM/C B Hampas/eHUn K co3Be34unt0 J1bBa. YUeT CKopocTu amkeHust ConHua Bo-
Kpyr LeHTpa [ManakTuKn no3BoNseT Onpese/inTb CKOPOCTb ABUXEHUA [anakTUKN OTHOCUTENBHO
MK®W. OHa coctaBnset npumepHo 600 kv/c [3]. CyLLecTBYIOT TakKe MeTOAUKMN OnpeaeneHns
CKOPOCTU «60raTbIX CKOMAEHUIA ranakTuk» oTHocutenbHO MK®W. Takum o6pa3om, B nycToTe
BceneHHON nMeeTcs AUCKPeTHas cpea M3 BeLLecTBa, COOTBETCTBYHOLLAA MNOHATUIO abCONKOTHOIO
MOKOS, U NPUMEHEHWe NPeLCTaBNeHNIA CneLnansHOM TeoOpUM OTHOCUTE/IbHOCTM K mpoLeccaM BO
BceneHHOM He MMEKOT CMbIC/A, T.K. MPUHLMIM OTHOCUTE/IbHOCTYW B HEW ABNSETCA U3/IULLIHUM.

MpUHATO paccMaTpvBaTh NATb YPOBHE Mepapxuun BellecTBa BO BceneHHOW: nepBbii —
YPOBEHb CTaOU/bHbIX 3/1EMEHTAPHbIX YacTULl, BTOPO — YPOBEHb aTOMOB, TPETUI — MaKpOCKOMK-
YECKMX Ten, YeTBEpPThbI — 3Be34, NATLIN — ranakTuk. B [6] BBeAeH HyneBOl YPOBEHb MepapXum
BceneHHoR, cofiepxallimini neppoMateputo B nyctoTe. MNepBomarepus SBASETCA GUCKPETHOM Cy6-
CTaHuwen (BeLLeCTBOM), COCTOALLEN U3 UAEHTUYHBIX, HEAEeMMbIX, BEYHbIX, MPOCTbIX 3/leMeHTap-
HbIX YaCTWL, — aTOM/IEBOB, K&XX/bIi N3 KOTOPbIX NepeMeLaeTcs B nycToTe. MycToTa — HenpepbIs-
Has cybCcTaHLmMa (aHTUBELLLECTBO, aHTUMATEPKS), MMetOLLas abCoONIOTHBIV MOKOWA, T.e. He Cnocob6-
Has K nepemeLyeHnto. Mpy (hopMUpPOBaHMK TeNeCHbIX 06pasoBaHWin KaXKLOro M3 NOCneaytoLwmx
YPOBHel BceneHHON UCnonb3yroTCs B KaYecTBe CTPOUTE/IbHOIO MaTepuana v cpefbl B3auMoLen-
CTBMS YacTuLbl M Tefa npeablayLumMx ypoBHel. Pacnag v npeobpa3oBaHue BeLecTBa Kaxoro
YPOBHS OCYLLIECTB/SAETCA Ha Te/NeCHble 06beKTbI NPeablAyLLUMX YPOBHEN 1 3aKaHuMBaeTcA 06pa3o-
BaHMWEeM aTOM/EBOB. ITO 00ycnaBnMBaeT 0006LLEHHOe PacCMOTPeHMe BceneHHOM Kak efMHOro
NPYPOLHOro opraH13ma.

A. lMyaHkape nucan [7] «Bcsikoe 0606LLeHNe A0 N3BECTHOW CTeNeHW NpeanonaraeT Bepy B
eIMHCTBO W NPOCTOTY MpupoAbl. JonylieHne eAMHCTBA He MPeACTaBnseT 3aTpyAHeHui... To-
3TOMY Mbl JO/KHbI 33[jaBaTb BOMPOC He O TOM, eAMHa v NPMPOoAa, a 0 TOM, Kak1uM 06pa3om OHa
efinHa... MpocToTta — eAMHCTBEHHAS M0YBa, HA KOTOPOI MOXET 6bITb BO3ABUIHYTO 3A4aHNe HaLLMX
0600LLEeHNIA... MHOrMe 3HAKOT, YTO NOCNEAHMX 3M1EMEHTOB BELLEN HeNb3A LOCTUIHYTb, HO KOrja
Mbl MPUAEM K 3TUM MOCNELHMUM 3/71eMEHTaM, Mbl OMNATb HageM BENMYECTBEHHYHO NPOCTOTY He-
6eCHON MexaHUKu». T.K. Mbl NOAOLLN K NOC/EAHUM 3/IEMEHTAM BeLUel, T.e. K JUCKPETHOW nep-
BOMaTepuM, COCTOSLLEN 13 aTOMeBOB, Macca (M, = 1,4-107°°r) n o6vem (V, = 10°° cm®) koTopbix
CYLLLECTBEHHO MeHbLLE, a MI0THOCTL BelecTsa (P, = 10%° r/cM®) CylLecTBeHHO 6osiblue, YeM Y
BCEX 3/IeMeHTapHbIX YacTuy, [8], TO nepes Hamu LEeCTBUTENIbHO OTKPbLIBAETCA «BEe/IMYECTBEHHAS
npoctoTa» BceneHHoW. OTHOLLEHME MaCcChl 3leMEHTapHOM YacTuLpl K Macce atomiesa (m,) no-
3BO/ISIET OMPEeAeNnUTb KOMMYECTBO aTOM/IEBOB B 3TON 4YacTuue [8], a oTHoweHne obbema V 3Tol
4acTMLbl K KOIMYECTBY B Held aTOM/1EBOB N, NO3BO/NSET OLEHUTL A/IMHY CBOBOAHOrO npobera |y,
TemnepaTypy T, U CKOPOCTb NepemMeLLeHnst V, aTOMNEBOB B COOTBETCTBYHOLUMX 3/1EMEHTApPHbIX
HacTULAX Ha OCHOBe BblpaxkeHuii: T — ZkT, v2=2al (1abn. 1),

Tabnvua 1.
I
Ne \Y Na a T, Va
nn | HacTvua (o) (cm?) (cm) (K) (/c)
1 MpoTOH 10 1,4-10% 1,110 2,410 2,7
2 ONeKTPOH 10 8.10° 1,110 3,010 310"
3 HeliTpuHo 2,16-10™ 6-10" 1,5:10%° 1,910 7,510°

Takum 06pa3oM, aToOM/IEBbI, COAepXallvie MUHVMabHYIO Maccy BeLlecTBa, UMeroLye
MUHVMa/IbHBIA 06beM M MakCUMaslbHYHO MIOTHOCTb BELLECTBA ABMAIOTCA WAEHTUYHbIMU, Hefae-
NMbIMU, a6COMKOTHO M/IOTHBIMM, BEYHbIMM YaCcTULAMK, U3 KOTOPbIX COCTOAT BCe TeNleCHble 0bpa-
30BaHNsA BceneHHOM 1 B KOTOpble 3T 06pa3oBaHWs pacnajatoTcsd. EAUHCTBO NPUPOAbI Ha pasHbIX
YPOBHSIX Mepapxmmn BceneHHONM HabnogaeTca Kak B npoueccax popmMyupoBaHns, Tak 1 B npoLec-
cax B3aVMOJEeNCTBUA YaCcTuL, U TeleCHbIX 06pa30BaHuiA.
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B3anmopeiicTB/e aTOMNEBOB MeX/y COO0M, Ha HY/IeBOM YPOBHE, OFPaHNYMBAETCS TOMbKO
abCoNMOTHO YNpyrumu coypapeHusimu. T.K. aTOMeBbl — HepacCeKaeMble YacTULbl, TO YacTul,
MEHbLLIE Macchl, YeM aTOM/IEBbI, ObITb He MOXeT. CriefoBaTe/IbHO, Macca aToM/1eBa MOXET Cy-
KUTb aBCOMIOTHOM eAMHMLIEN MacChl BelLecTBa. MI0THOCTb BellecTa aToMnesa p; = 102 r/cm®
[8] cooTBeTCTBYET MaKCHMa/bHOM MIOTHOCTU BellecTBa BO BceneHHoN. J1106ble, co3AaHHble Ha
OCHOBE aTOMJIEBOB C/IOXHbIE YaCTULLbl UK Tena Bcerga 6yayT UMeTb MI0THOCTb, MeHbLUE N/IoT-
HOCTW aTOM/EBOB, T.K. OHW COAEPXKaT MyCTOTY MeXZy aToM/IeBamMu, COeiMHeHWe (CnMnaHue) Ko-
TOPbIX MeXAy CO60i HEBO3MOXKHO, B CBSI3M C UX abCO/MKOTHOM NIOTHOCTLID. Bee CNoXHble YacTu-
Libl M TeNa He ABSKTCA BEYHbIMU U PaHO W/IM MO34HO OHW pacnajatoTcs Ha aTOMJIEBI.

Macca aTOM/1IEBOB BeNMYMHA MOCTOAHHAA, HEU3MEHHAS, 1 NO3TOMY U3MEHEHME UX JHEp-
TMW OCYLLECTBNAETCH TO/MbKO 3a CYET U3MEHEHMS CKOPOCTW, KOTOpas npy paBHOYCKOPEHHOM re-
pPeMeLLEHNN VI[e a — YCKOpeHue, | — annHa cBO6OAHOro npobera Mexay CoyfapeHusiMn. Y CKo-
peHvie a Npu CoyLapeHnn aToOM/IEBOB, UMEIOLLMX MAKCUMA/IbHYHO MIOTHOCTb, ABMAETCA BENUYU-
HOW MOCTOSIHHOW, NO3TOMY M3MEHEHMe CKOPOCTU U 3HEPTUM aTOM/EBOB CBSA3aHbl C U3MEHEHVEM
|, KOTOpas 3aBUCUT OT KOHLEHTpaLMy aTOM/IEBOB B JAHHOM MeCTe MPOCTPAHCTBA.

3 HabnoAeHNI IMHWIA NOTIOLLEHNS MOIEKYT MEX3BE3AHOMN Cpefbl B CNEKTPax ropsaymx
3Be3[ C/ieflyeT, YTO OCHOBHOM BKMag, B MIOTHOCTb 3Hepruv MK®W faeT HenpepbIBHbIV CEKTP B
AnanasoHe A4/iMH BonH oT 0,6 MM 10 6 MM C MakcuMyMoMm npy Temnepatype T = 2,7 K [2]. B aTom
AnanasoHe A/IMH BOMH TeMnepatypa MK®W nsmensetca ot 67,5 K go 0,675 K, ckopocTb nepe-
MeLLeHns aTomnesos oT 1,3-10° m/c o 1,3-10° m/c u agnrHa nx cBo604HOrO Npobera oT 27 MM 0
0,27 MmMm. B makcumyme MK®U (npu T = 2,7 K) CKOpOCTb NepeMeLLeHNs aTOM/IEBOB COCTaB/seT
v = 2,43-10% m/c, a fHa ceo6ogHoro npobera | = 1 M.

Mpy oTcyTcTBUM 3PeKTa «pas3dberaHna ranakTmk» gnnHa BosHbl MK®W, nsnyyaemas
nepBoMaTtepuen, Haxogsawienca B6M3nN faneknx ranaktuk, COOTBETCTBYET [/IMHE BOJHbI 3TOr0
M3ny4deHns, NpuUHUMaemol Habntogatenem Ha 3emne (Ag). Kak cnegyeT n3 aKcneprMeHTa/IbHbIX
[aHHbIX, MakCUMasibHas A/IHa BOJHbI 3TOro u3nydeHns B 1500 pa3 60/blue, YeM [MHA BOJHbI
MK®W B 6/1M3K0 pacrofioXeHHbIX K Ham rafiakTrkax (Aq), T.e. Ag= 1500 A.. Mpu Temnepatype T
= 2,7 K BenimumnHa A = 0,3 MM 11, COOTBETCTBEHHO, Ag = 45 cM. lNepBomaTepus C ANNHON BOMHbI Ag
nmeeT Temnepatypy T = 1,8:10° K, gnnHy cso6ogHoro npobera atomnesos | = 0,66:10° mm,
CKOPOCTb KOTOPbIX V = 2-10° M/C.

[Py 3TOM KOHLEHTPaLWs aTOM/IEBOB BO/M3W [aneKux ranakTuk pasHa 7,5-10°%cm, nnot-
HOCTb Macchl NepBoMaTepuit Npu aTom coctasnseT 7,8-107° r/cm®, uTo npeBbILLAET KPUTUUECKYHO
MNIOTHOCTb BelLlecTBa BO BeenerHol p, = 4,7:10°° r/cm® [2]. Bbicokas NNOTHOCTL NepBOMATEpUM B
3TOM YacTu BceneHHoOl 06yCnoBneHa HU3KOM KOHLEHTpauuein KOCMUYeCKMX Tefl, Torja Kak B
LIeHTPa/IbHOM YacTu Halleil BceneHHOM BbICOKas KOHLEHTpaLuUs 3aTUX Ten crnoco6CcTBYeT HU3KOM
M0THOCTW MepBoMaTepum, B CBA3N C TeM, YTO BOJIbLLIOE KOMMYECTBO aTOM/IEBOB NepBoMaTepum
1CNOMb30BaHO Ha (DOPMUPOBAHME KOCMUYECKUX Ter.

3a nepugepniiHoin YacTblo Halleli BceneHHOW KocMuyeckme 06pa3oBaHusi He Habnoga-
toTca. B pamMkax Teopuu ropsiveii BceneHHoO 3TO CBA3LIBAKOT C TEM, YTO CBET OT PaCrOOXEHHbIX
TaM KOCMUYEeCKMX 06pa3oBaHuniA He JOXOAUT [0 Hac, T.K., YeM Jasiblie 3TM 06pa3oBaHus, TeM OHU
ObICTPee MepemeLLatoTcs OT Hac CO CKOPOCTAMM BG/IM3KMMKU K CKOPOCTW cBeTa. Ecnm KpacHoe
cmelleHne cnekTpoB MK®W, ranakTuk 1 KBa3apos B NeputepuiiHOn YacTu Halueil BceneHHowA
CBSA3aHO C MOHWKEHHON TeMnepaTypol nepoMaTepun, TO OTCYTCTBUE U3MTyUYEHNUS KOCMUYECKMX
06bEKTOB 3a MepugepuiiHoli 061acTblo, 06YCMOBIEHO OTCYTCTBMEM CaMMUX KOCMUYECKMX 0ObEK-
TOB, KOTOpPble He MOryT 6GbITb CPOPMUPOBaHBI B CBA3Y C eLLe 60/1ee HU3KMMU TaM TemrepaTypamu
rnepBoMaTepuu.

Hannume xonoaHomi, NNOTHOW NepBOMaTEPUM BOKPYT Hallei HarpeToi YyacTtu BeeneHHo,
CBUAETENbCTBYET, MO-BUAVMOMY, O TOM, YTO OHa 06pa3oBasiach He U3 ropsYei CUHIYISPHOCTK, a
13 X0NOAHOW nepBoMaTepun. B aToM cnyyae oTnagaeT Heo6XOAMMOCTb B 060CHOBAHWUMN CUHTY-
NAPHOCTY ¢ TemnepaTypoii T > 10% K, ahheKTOB Npeo6pasoBaHMm 3HEPTUM B BELLLECTBO, aHTUMa-
Tepuun, aHHUTUNPYIOLLEN C MaTepyei, 1 B Apyrux Nofo6HbIX addekTax, T.K. KOMYecTBa BeLLe-
CTBa W 3HEPTMUN B XOJNIOAHOM NepBoMaTepum, 3aHUMatoLLeli paHee 06beM Hallell BeceneHHow, 60-
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Nee, YeM [OCTaTOYHbI /15 (POPMUPOBAHUSA BCEX TEECHbIX TeN, HaXOAALMXCA B COBPEMEHHOM
HarpeToi YacTu Hallein BceneHHOMN.

Hanmume X0n04HON nepBoMaTepun BOKPYr Harpetol 4yactu BceneHHO co3gatoT He-
CKOJ/IbKO BapuaHTOB ee 3BOJIOLMOHHOIO PasBUTUA: fa/bHELIEro pacLUMpPeHUst HarpeTom vacTu,
MoCTeneHHoe ee 3aMOpPaXXMBaHUEe N CTaLMOHapHOe COCTOsAHMe. Peann3aums nocnefHero BapuaHTa
OCHOBaHa Ha BO3MOXHOCTU (DOPMMPOBAHWSA MEXAY HarpeTon M XONOAHOW YacTamu BceneHHow
apeKTMBHON Tennomnsonauun. Takyro TeNN0U30NALMIO UMEKOT CTabUbHbIE 3/IEMEHTapHbIe Yac-
TULbI (3N1IEKTPOHbI, MPOTOHbI), COAepXKaLLme X0N04AHOe AAp0, BOKPYr KOTOPOro noc/efosare/ibHo
pacnosioXKeHbl BHELWHSAS 060/104Ka, MOrPaHUYHBIA CNOM U LWyba C KOHLUEeHTpauuein aToM/IeBos,
YMEHbLUAIOLLENCA B Harpas/ieHUn oOT fapa. AHalIorMyHas Tenaon30/AaLMAa MOXET UCKIIOUYNTD Me-
PEHOC Tenna 1 Xonoa Mexay HarpeToi YacTblo BceneHHON 1 OKpy)KatoLLein ee XONOAHON nep-
BoMmatepueit. Mpy 3TOM NpMpoaa TeNIOM301ALMM OAMHAKOBAs Kak B MUKPO-, TakK U B Meramupe, 1
cTauMoHapHasi HarpeTas 4YacTb BceneHHON, B OKpY)KaloLlel XOMOAHON mnepBoMaTepun, MMeeT
AUTENBHOCTb XXN3HW BIM3KYHO K XKM3HU CTabWbHbIX 31IEMEHTaPHbIX YacTuL,

ATOM/IEBbI, PACMOJIOXKEHHbIE B XONIOAHOW YacTu BceneHHOM, coBepLUatoT TOMbKO Kosneba-
TeNbHble ABWKeHUSA. B CBA3M C BbICOKOIN KOHLEHTpaumeld AnnHa nx cBoboLHOro npobera cocras-
NSeT JONM HAHOMETPOB. B Takoi cpede 3a cUeT PyKTyaumm, MOXKeT BO3HUKHYTb SI0Ka/lbHas 06-
NnacTb C A/IMHOM CBOBOAHOrO nMpobera aTOMNEBOB, [OCTATOYHON A1 3apOXKAEHWS U Pa3BUTUA
BUXPA, B LIEHTPE KOTOPOro (hopMUPYIOTCS 3/1EMEHTAapPHbIE YaCTMLbI: 3MEKTPOHbI UAN MPOTOHbI.
[ns hopMUpoBaHKS 3N1EKTPOHA AOCTaTOYHO ~10°% a NnpoTOHa ~10* atomnesos [6]. T.k. B x0onog-
HO MepBOMaTepUM MUHUMabHasA AnHa cBo6ogHoro npobera | = 0,66:10° mm, To 06BeM, 3aHu-
MaeMblii aTOMIEBOM, C Y4eTOM [/IMHbI ero npobera | coctasnseT V = 1.10™° cm® u, ctano 6bITh, B
1 cm® copepxxutes ~10"° aTomneBos.

CnefoBaTefibHO, Ans (JOpMUPOBaHNSA B XO/IOAHON MepBOMaTepUn 31eKTPOHa fOCTaTOYHO
aTOMNEBOB, CofiepXaLmxca B o6beme 10° Mm®, a npoToHa — B 06beme 1 Mm®. O6pa3oBaBLIAACS
yacTmLa BMeCTe CO CBOeN LY60I NpoBOLMpPYeT (hOpMUPOBaHME BUXPS, BpaLLaKLLEerocs B nNpoTu-
BOMOJIOXHOM HarpaBNeHNW, HO B TOW e MI0CKOCTU. Ha nepBbIX CTagusax (opMUpoBaHUS 3fie-
MEHTapPHbIX YacTuL, B NIOTHOM cpefe aTOMIEBOB 06pa3yroTCs KaK 3/1EKTPOHbI, TaK U NMPOTOHbI.
Pasnnume nx macc 1 06LemMoB 00YC/IOB/IEHO pa3NYMEM YCNI0BUIA (HOPMUMPOBaHUS. B fanbHelLwem
npouecc 06pa3oBaHMsA TaKMX YaCTWL, MPUHMMAET XapaKTep LenHOW peakumun. Takum 06pa3om, Ha
Haya/ibHbIX CTaAUAX OCYLLECTBMSETCA (POPMMPOBAHME U3 XONOAHON NepBOMaTEPUI MIOCKOW, Ha-
rpeToii Yactu BceneHHoW. Mpy aTMX npoueccax cO60AaTCA 3aKOHbI COXPaHEHWs BeLLecTBa,
COXPaHEHUs N paccesHNs 3Heprum, B3aMMOLENCTBUSA MeXAY YacTULaMn 1 TenaMu, Haxo4ALLUMK-
cA B cpefe.

Bonbluas KOHLEHTpaUus aTOMIEBOB B X0/10[JHO NepBOMaTepun CnocoocTayeT popMmupo-
BaHUIO 3/1EMEHTAPHbIX YacTuLl, pa3mepbl WY KOTOPbIX MeHbLUE, YeM Y HYacTuL, 06pasytoLLMXCS
CErofHA B LEHTPa/IbHbIX YacTAX Halleli HarpeToli BceneHHoM. 3TO cnoco6CTBYeT (hopMmUpoBa-
HWIO TENIOM30/ISILMOHHOIO CNOSt MEXAY HarpeToi U X0N04HON YacTsmn BeeneHHON.

B CBS3W C HU3KOIN KOHLEHTpaLmeidi aTOMNEeBOB (POPMUPOBaHME CTabU/IbHBIX 3eMeHTap-
HbIX YaCTWL, B HarpeTol YacTu BceneHHOW OCyLLECTBNSETCA TOMbKO B peakuuax tunay + X + N
my, — X +¢e + e [8]. MexaHusm hOpMMPOBaHKS 3MEKTPOHA U MO3UTPOHA MO 3TOW peakLum
BK/IIOYAET: nepefady 3Heprumn y-KBaHTa MaTepyHCKON YacTuue X, yBe/iMyeHue ee noctynaresib-
HOrO W BpaLLaTe/IbHOro ABVXXEHUS, (POPMMPOBaHME U3 aTOMJIEBOB, OKPYXKAHOLMX X YacTuLly, Kak
MUHVMMYM [BYX BUXPEN, BpaLLaroLwmMXcs B MPOTMBOMO/OXHbLIX HaNpaB/ieHUsX BOKPYT CBOMX OCEeN,
06pa3oBaHMe B BUXPSAX CTabWbHbIX 3apOAbILLIEN 3/1EMEHTAPHbIX YacTuL, U 6/10KOB 13 aTOM/IEBOB,
(hopMuUpoBaHMe CepPALEBUHbI U BHELLHEW 060/1I04KM POXAEHHBIX 3/IEMEHTapPHbIX YacTu, U, B 3a-
BepLUEHUM, NOrPaHNYHOIO C0SA U LWY6bI 13 aTOM/IEBOB BOKPYT 3TUX YacTuL,

B KaXgoli poXXAeHHOW nape OAHa W3 YacCTuL, SBNSETCH YCTOWYMBONA, CTabWIbHOM, OHa
BpaLlaeTCA BOKPYr CBOE OCM B TOM >Ke HanpasfieHuW, 4TO 1 mMaTepuHcKasa vactuua X. Bropas
yacTuLa 3TON Mapbl ABNSETCA MeHee YCTOWUMBOM, OHA BpallaeTCs B Harnpas/eHWW, NPOTUBOMO-
NOXHOM BpaLLEHNI0 MaTePUHCKON YacTuupbl. OTAnYMe CBOWCTB 3TUX YacTuL, 06YCN0BNEHO pas-
HULIE YCNOBUIA B UX 3aPOXKAEHNM 1N (POPMUPOBAHNM: YCTOMYMBbIE YaCTULbl B HAYAIbHOW CTagum
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(hOPMUPYIOTCS B BUXpE 13 MIOTHbIX NOTOKOB aTOM/IEBOB, MPUHAANEXALMX YACTUYHO MOTPaHM-
HbIM 11 BHYTPEHHUM CIOSIM LLY6 MATEPUHCKNX YacTUL|, TOFAa Kak (hOpMUPOBaHMe HeyCTOMUMBLIX
YaCTUL, B HAYa/bHOM CTaAUM, NPOUCXOAMUT B BUXPAX C CYLLECTBEHHO MeHbLLE NNOTHOCTLIO Mo-
TOKa aTOM/IEBOB, MPUHAEXALLMX B OCHOBHOM K BHELLHMM CMOSIM LUY6bI U K aTOMAeBaM NepBo-
MaTepuM, OKPYXKAIOLLMM LLYBY MATEPUHCKON YacTuLbl. T03TOMY MO3UTPOHbI, aHTUMPOTOHBI 1
[pYrve aHTUYaCTULb! UMEIOT MeHbLLYH0 MNOTHOCTb BELLECTBA W ABNAIOTCA HeCTabubHbIMK. Of-
HaKO, aHTNYaCTULbI, KaK U CTabWUbHbIE 3MEMEHTapHbIE YacTULbI, (HOPMUPYIOTCA B BUXPAX W3
aTOM/IeBOB NepPBOMAaTEPUN, a He U3 aHTVIMaTepUH.

SneMeHTapHble YacTULbI B CPefe NepBOMaTEPUM OCYLLECTBASIOT B3aUMOAEICTBUS MEX Y
0604, KOrja OHN HaXOAATCS Ha PACCTOAHUM MEHbLLEM, YeM CyMMa PaguycoB LLy6 3THX YacTuLl.
B COOTBETCTBUN C 3aKOHOM BepHYNNN MEXy HAMM BO3HUKAOT CW/bl OTTANKMBAHWSA, eCN 3TH
YaCTMLbI BPALLAKOTCS B OAHOM HanpasneHny (Hampumep, ABa 3NeKTPOHa) WM BO3HUKAIOT CUbI
MNPUTSHKEHWSA, €CAIN YaCTULbl BPALLAIOTCA BOKPYT CBOWX OCeli B MPOTUBOMOMOXKHBIX HamnpasieHu-
AX. SBNEHNS MPUTSKEHNSA U OTTANKMBAHNS He SBNSIOTCA CBOCTBAMM YaCTULL, & ABNAIOTCS XapaK-
TEpUCTMKON MPOLIECca NX B3aUMOZAENCTBIS, KOTOPOE 3aBUCUT OT PAcCTOAHMUA MEX/y YacTLaMu.
Tak, HanpuMep, MPOTOH U 3N1EKTPOH, PaCcMONOXKEHHbIE APYT OT Apyra Ha PacCTOSHUM NPUMEPHO
1,2:10™° M, 06pa3ytoT HeliTPOH, a NpU PaccTosHUM Mexay HUMK ~ 10 m — o6pasytoT aTom Bo-
[,0pOJa.

DOpMUPOBaHME HEMTPOHa MPOVCXOANT, KOFAa 3MeKTPOH MPUBAMKAETCA K MPOTOHY Ha
MUHUMa/IbHOE PaccTosiHMe, G/IVKE KOTOPOro OH HaXOAUTbCA He MOXET, T.K. CUMbl MPUTSHKEHUS
Ha Ma/bIX PacCTOSIHUAX 3aMEHSIOTCA CUNaMU OTTaNKVUBaHWS, BO3HVUKAIOLLMMM 13-3a CUN TPEHUS B
C/l0e aTOM/IEBOB, PacnoOKEHHOM MeXy NPOTOHOM U 31eKTPOHOM [9]. T.K. cthopMmpoBaBLUMIiCS
HeliTPOH MMeeT MOMHbI MOMEHT MMMY/bCa, HarpaBieHHbIi B CTOPOHY, MPOTUBOMONOXHYIO
BPALLEHNIO MPOTOHA, TO OH MOXeT MPUBAM3NTLCA K MPOTOHY Ha PACcCTOSIHUM, COM3MEPUMBIM C
ero pasmepom ~10™*2 cm, 06pasys feiATPOH.

CNOXHble aneMeHTapHble YaCTULbl UMEtOT LLY6bI U3 aTOMEBOB, BENNUYMHA KOTOPbIX 3a-
BMCUT OT MAOTHOCTM YacTuLl. Tak, Hanpumep, MPOTOH C MNOTHOCTbIO p ~10%° r/em®, nuHeliHbIM
pa3mepom ~103 cm nmeeT pasmep wy6bl ~ 10 cm, T.e. ero wy6a B 10° pa3 60nbLue NMHEAHOTO
pa3Mepa NPOTOHA; 3M1EKTPOH C MAOTHOCTHIO BelecTsa p ~10%° r/em® umeet wy6y B 10° pa3 60/b-
LLYH, YeM ero NMHeliHbIli pasmep, cocTaBnaowmii ~10™ cm; HeliTpuHo, ¢ NAOTHOCTLIO p ~10%
r/cM® MMeeT MUHUManbHYHO Wy6Y, T.K. ee MAOTHOCTb B ~10% pa3 MeHblue MAOTHOCTU aToM-
nesos [8].

Kocmuyeckyie Tena Takke HaXoAAaTCs B CPefe ANCKPETHOM NepBOMaTepUM 1 UMEKOT LLYGbI
W3 aTOM/IEBOB, Pa3Mepbl KOTOPbIX 3aBUCAT OT MJIOTHOCTY BELLECTBA B 3TWX TeNax v Onpeaensior
MpOLECChI B3aMOZENCTBIA MeX Y Tenlam, TaKUM ke 06pa3oM, KaK B MUPE 3leMeHTapHbIX yYac-
TUL. B Tabn. 2 npuBeaeHbl HEKOTOpble NapameTpbl COMHLA, a Takke OLEHKW 3TUX NapameTpoB
[N HEATPOHHOI 3Be3/1b! M YepHOIA AbIPbI, MMetoLLMX Maccy ConHua M = 2.10% .

Tabnuua 2.
Ne Macca vacTu- O6b-
j Mnot- Pagu-
nlk ubl: atomnesoB | Ywucno em O6bem Pa3smep
OoCMMn4YeckKue < HOCTb yc
/ - m,, HEMTPO- | YacTuy, | 4ac- Ten wy6
Tena ' Ten 3 Ten
n HOB-M, (wr.) ™My, 3 (Kkm?) (km)
) (M) (rlem®) (Km)
1 ConHue m,=1,410% | 1,410 | 10 1,4 3,4410" | 7.10° | 1,510"
= 5
2 He';';g::a”a” m=167510% | 1231071 10® | 53008 | 6107 8 ~10°
3 | YepHas gpipa m,=1,410% | 1,410 | 10™ | 1,410”° | 1,410° | 510° | ~05

B COOTBETCTBMM C KOHLENUMel, BbIABUHYTON KaHTOM K Jlannacom, A/ 06bsCHEHMS
npovcxoxaeHns CoNHEeYHOM CUCTEMBI, U Pa3BUTON [PKMHCOM B MPYMEHEHMN K 3Be3[aM 1 3Be3-
HbIM cUcTeMaM, (DOPMMPOBaHME HEOGECHbLIX TeN SABNAETCSA Pe3y/IbTaTOM KOHAeHcaumum andggysHoi
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maTepumn (KOCMUYeCKOro rasa Wi nbiau), T.e. 3BOMOLUA KOCMUYECKOW MaTepun MAET B Hanpas-
NEHUN OT MeHee MJIOTHbLIX ee COCTOSHUIA K 60s1ee NNOTHbIM. OfHaKO 3Ta KOHUENUUS He MOXeT
06BACHUTL CYLLECTBOBaHME PaCLUMPAIOLLMXCA U pacnafatoLmxcs rpynnupoBoK 38e3s, popMupo-
BaHWe 3Be3[ B Tex 06/1aCTAX ranakTuku, rae o4eHb Mano AuddysHoin maTepuu, a Takxke Habno-
[laéMble B MUpe raslakTUK HecTauMOHapHble fB/eHWA. B 3TOl CBA3M MMeeT MecTo MpOTMBOMO-
NOXHas KOHUENuUs, yTBEPXAatoLLas, 4yTo (POPMMPOBaHME M Pa3BUTME KOCMUYECKUX OOLEKTOB
MAEeT B HanpaB/ieHUM 0T 60/1ee NIOTHbLIX COCTOSAHWIA MaTepun K MeHee NN0THbIM. B COOTBETCTBUM
C 3TOWN KOHLENLMei COBMECTHOE BO3HWKHOBEHME 3BE3[HbIX accoumaumin u AudgysHoin matepum
MPOUCXOAUT U3 MACCUBHBIX TeJ1, KOTOPble Ha3blBatOTCA MPOTO3BE3LaAMM.

O6pa3oBaHue NPOTO3BE3/, OCYLLECTBAETCA B LIEHTpax (A4pax) ranakTuk, 38e34HbIX CKOM-
NeHUiA 1 accoumalnid 38e3f, B npoLeccax (popMMpOBaHUS 1 3BOMKOLMK BUXPer. Hanmuune Buxps
M03BO/ISIET COOPaTh B €r0 LEHTPa/IbHOM 4acTh 60/bLIOE KOMMYECTBO BeLecTa U B HEM chopmu-
poBaTb AP0 C BbICOKON NIOTHOCTHIO. Tak B LEHTpaX ralakTUK B OCHOBHOM 00pa3ytoTCs KBa3a-
Pbl, & B 3Be3[HbIX CKOM/IEHNSX W acCcoLMaumax — HEMTPOHHbIE 3Be3Abl U YepHbIE Ablpbl, NapameT-
Pbl KOTOPbIX NPeAcTaBneHbl B Tab. 2.

®opMUpOoBaHMe MIOTHLIX KOCMUYECKNX 06pa3oBaHNin HauMHaeTCA BOIM3M OCK BpaLLEeHWs
BUXPA, TAE KMHETUYECKas 3Heprus 4actul, MMeeT MUHUMAbHYI BennduHy. YacTuupl 1 Tena,
pacnosioXXeHHble Ha HEKOTOPOM PacCTOSIHUM OT OCY BpalleHus, UMerOT 60/1ee BbICOKOE 3HauYeHue
KMHETUYECKOW 3HEepPrun 1 B NpoLecce COyAapeHnst OHN YTPaMboBbIBatOT YaCTULLbl, PACMONOXEH-
Hble 6/IM3KO K OCY BpalleHus. STOT MexaHU3M MO3BOAET NosyyaTb f4pa C BbICOKOW MIOTHO-
CTbIO HE TO/IbKO M3 aTOMOB, HO Y U3 3/1IeMEHTApPHbIX YacTuL, YMeHbLUas KONMYECTBO NYCTOTbI, Kak
MeX/y aToMaMu, TakK 1N MeXAy 3/1eMeHTapHbIMU YacTULLAMK, HAXOL4ALLMMUCA 6/IM3KO K OCU Bpa-
LeHWs BUXPSA. T.K. rafakTUKK COAepKaT 3Be3Hble CKOM/EHNSA U accoLmaLmm 38e3s, KoTopble 06-
pasyroT CBOU BMXPK, (HOPMUPYHOLLME SAPA C BbICOKOM MIOTHOCTBI, TO LiEHTPa/lbHas YacTb raiak-
TUKWN, KPOMe MPOTO3BE3Abl B LIEHTPE, MOXET COoZepXaTb BOIM3M LieHTpa rafakTUKmn nNpoTo3Bsesabl,
chopMUpOBaHHbIe B 3BE3[HbIX CKOM/IEHUAX U accoLmaLmax.

C yBenMyeHneM NIMHENHOro pasMepa afpa 06beMHas NIOTHOCTL (POPMUPYEMOrO B HEM
BeLLeCcTBa HAYMHAET YMeHbLIATLCA. ITO NPMBOAUT K 06pa30oBaHUIO B fipe YepBOTOUMH, MOJOC-
Teid, B KOTOPbIX aTOM/IEBbI MOMYT NpUobpeTaTb 4OCTaTOMHO 6OMbLUYHO AMHY CBOGOAHOIO Npobe-
ra, a CTano ObITb, N 3HEPINIO AOCTATOUHYHO, YTOObI NOTOK aTOM/IEBOB Hayasl UCNYCKaTbCs B /10-
KalbHOM MecTe spa. /IcTeyeHre NoToKa aTOMIEBOB M3 BELLECTBA C NNOTHOCTBLIO p ~10% r/em® B
cpefly rafiakTUKU ¢ NAOTHOCTLIO P ~107* r/cM® NpUBOAUT K YBENMYEHWIO [/IMHBI CBOGOAHOIO
npobera atomsiesa 6onee yem B 10* pas. Mpu 3TOM BO3HMKAET MOTOK Y- U PEHTTEHOBCKOIO W3-
NyYeHus.

OCTpOHanpaBfeHHOCTb M3YyHYeHNs U3 NOKa/IbHOM YacTW KBa3apoB, afpa Halei Manaktu-
KW, NynbCcapoB CBUAETENbCTBYET B MOJb3Y NpeAiaraeMoro MexaHusma 06pa3oBaHUs YKECTKOro
N3NYYEHNS 3TUX KOCMUYECKUX Ten. HeMTPOHHbIe 3Be3/bl U YepHbIe Ablpbl MOFYT CYLLECTBOBATb
[0/Ir0€e BPeMSs, HAX0AACh B LIEHTpe BUXpS, 06ecrneumnBatoLLero nx ctabunsHocTb. OfHaKo, B CBA3N
C HAMYMEM Y HUX LWYD MUHUMASTbHBIX Pa3MepoB, Takme KOCMUYeCKMe Tena CaMmoCTOATE/IbHO CY-
LLLeCTBOBATL OO He MOTYT U HA MX OCHOBE 06pa3yroTCS BCMbIXMBAKOLLIME 3Be3/bl.

Taknm 06pa3oM, Hapsgy C npoueccamMmy MHTerpaummn B CTalMoHapHo BceneHHol npounc-
XOLAT MpoLecchl Ae3nHTerpaLmm Bcex (opm BelecTsa. [1pu 3TOM Ha BCEX YPOBHAX Mepapxuu
BceneHHON HeYKOCHUTEIbHO CO6MI0AAITCA OCHOBHbIE 3aKOHbI MPUPOLbI: 3aKOH COXPaHeHUs Be-
LLeCTBa, 3aKOH COXPaHEHMS N PacCesHWs 3HepPruu, 3aKOHbl (JOPMMPOBAHUA U B3aVMOLENCTBUS
TenecHbIX 06pa3oBaHWin B JUCKPETHOW cpeje.

Mogenb BceneHHoi, 0CHOBaHHOI Ha AVCKPETHON NepBoMaTepu, No3BoseT 6onee Mnpo-
CTO VHTEPNPeTMpOBaTb M3BECTHbIE 3KCMEPUMEHTa/IbHblE U HabnoaaTeNbHble [aHHble Ha BCEX
YPOBHSIX BCeneHHOi, Yem 3TO OCYLLECTBAETCSA B MOAENM ropsiyeil BceneHHOM 1 Ha OCHOBe 3Hep-
reTUYeCKMX NpeLCcTaB/ieHNA. ATO He TOMbKO OTKPbIBAET BO3MOXHOCTb MCMO/b30BaHUA «/1e3BUS
6pnTBbl OKKaMa», HanpaBAeHHOW MPOTUB U3/IMLLHWUX FPOMO3AKUX TEOPETUYECKUX MOCTPOEHUI
MpY 06BACHEHUW AMMNUPUYECKUX N HABMIOLAEMbIX SB/IEHWIA, HO 1 NO3BONSET NPUOIN3UTLCA K MO-
HUMaHWIO UCTUHOW MpocToTbl BeeneHHol. Kak nuncan A. lNyaHkape [7] «nto6oi akT MOXeT

HoBi TexHosoriT Ne 1-2 (39-40) — 2013 ¢ HaykoBunii BicHUK KYEITY



MaTepias03HaBCTBO | Po3pP06Ka eNeKTPOHHOT TEXHIKM 27

ObITb 0606LLEH 6ECKOHEYHbIM KO/IMYECTBOM CNOCOO0B, M3 KOTOPbIX HAZl0 BbIGMPaTh, a Npu BbI6O-
pe MOXXHO PYKOBOZCTBOBATLCA TOIbKO COOBPaXXEHNAMM MPOCTOTbI».

anukyp B nucbMe Mudokny yteepxaan [1], 4To «HebeCHble ABNEHUS AOMYCKatoT MHOIO
MPWUYMH CBOEr0 BOSHUKHOBEHWSA M MHOIO CY)XX[EHWI O CBOEI CYLLHOCTY..., & KTO O4HO 0ObACHe-
HWe NPUHUMAET, a ApYroe, CTONb XKe COOTBETCTBYIOLLEE AB/IEHWNIO, OTBEPraeT, TOT, HanpoTuB, C
0YeBUAHOCTLIO COCKa/Ib3bIBAET 13 06/1aCTW HAYKM O MPUPOAe B 061aCTb GACHOCIOBUS».

BbiBOAbI:

1. Mopenb BceneHHoM, 0OCHOBaHHOM Ha AMCKPETHON nepBoMaTepun, NOATBEPXKAAET NPO-
CTOTY W eQMHCTBO NPUPOAbLI Ha BCEX YPOBHAX Mepapxun BceneHHoN, kak npu hopMmpoBaHmu,
Tak 1 MpW B3aUMOJENCTBUM Pa3NYHbIX TefleCHbIX 06pa3oBaHuWii. B npoueccax (hopMupoBaHus
npMpoja LUMPOKO MCNO/b3YeT BUXPW, & NPU B3aMMOLENCTBMAX YacTUL, U Te/T — NPOLecChl OTTasl-
KMBaHUA N MPUTSXKEHUSA.

2. CnpaBefMBOCTbL NpefnaraeMoin mogenu BeeneHHo 060CHOBaHa HaIMUYMEM M30TPON-
HOrO, TEMNJI0OBOr0, YePHOTENbHOIO U3/TyYeHUs, BOSHUKAIOLLErO B YC/IOBUSX AeTa/lbHOro0 paBHOBe-
CUSA C AWCKPETHOW MmepBOMaTepun, COCTOALLENA M3 MAEHTUYHBIX, HEpacCeKaeMblX, BEYHbIX, MPo-
CTbIX, a6COMOTHO MMIOTHBIX YaCcTUL, — aTOM/IEBOB, B3aVMOAENCTBUE MEXAY KOTOPbIMU B NyCTOTe
OrpaHMyMBaeTCA TOMIbKO abCOMOTHO YNPYrMU COYAapeHUAMMU.

3. Ha Bcex ypoBHAX nepapxum BceneHHOW HeyKOCHUTEIbHO COBNI0AAK0TCA OCHOBHbIE 3a-
KOHbI NPUPO/bI: 3aKOH COXPaHEeHWs BELLLECTBA, 3aKOH COXPAHEHUA N PACCeAHUS SHEPTUN, 3aKOHbI
(hopMMpOBaHMA 1 B3aUMOZENCTBMA TeNeCHbIX 06pa3oBaHuWii B JUCKPETHOW Cpeje.

4. Mofenb BceneHHoM, OCHOBaHHOW Ha AVMCKPETHOM NnepBomaTepuu, no3sosiseT 060CHO-
BaTb BO3MOXHOCTb (DOPMMPOBAHUS NIOCKOW YacTu Halleil BceneHHOW M3 X0N04HOM nepBomare-
pun.

NNTEPATYPA:

1. NaspTckuia, JuoreH. O XN3HK, YYEHUSX N U3PEUEHNIX 3HAMEHUTBIX (unocodos / [. JTaspTckuii. —
M. : Mblicnb. — 1986 — 569 c.

2. dusmyeckas sHUMKnoneams, T. 1. — M. : CoseTckas aHUmKnoneauns. — 1988.

3. ®dusmnyeckas aHUMKIoneams, T. 3. — M. : bonbluas Poccuiickas aHUmKnoneans. — 1992,

4. dusnyeckad sHUmMKnoneams, T. 2. — M. : CoseTckas sHUmKoneams. — 1990.

5. 3enbgoBuy, A. b. CtpoeHne n 3Bontoums BeenenHoin / A. b. 3enbgosuy, U. . HoBukos. — M. :
Hayka. — 1975. - 735 c.

6. MapoHuyk, V. E. B3aMmogeiicTBMe aNemMeHTapHbIX YacTul, B CPefe AUCKPETHO nepsomatepum /
W. E. MapoHuyk // Hogi TexHonorii. — 2012 — Ne 4 (38). — C. 18-26.

7. MyaHkape, A. O Hayke : 2-e n3g. / A. lNyaHkape. — M. : Hayka, 1990. — 736 c.

8. MapoHuyk, U. E. O Hauanax popMupoBaHns BeLLecTBa (3nemMmeHTapHble yactuubl) / V. E. MapoHuyk
/I HoBi TexHonorii. — 2012 — Ne 2-3 (36-37). — C. 8-14.

9. NaHpay, J1. A. F'vapognHamuka / 1. O. NaHpay, E. M. iudwuny,. — M. : Hayka, 1986. — 733 c.

OTpumaHo pefakuieto 20.03.2013 p.

MapoHuyK Irop €BreHiioBny, [OKTOP TEXHIUHMX HayK, npodecop. KpemeHUyLbKNIA yHiBEpCU-
TeT eKOHOMIKM, iH(hopMaLiiHWX TEXHOMOT I | ynpaBAiHHS.

HoBi TexHosoriT Ne 1-2 (39-40) — 2013 ¢ HaykoBunii BicHUK KYEITY



