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IIPEAVICIOBUE ABTOPA
K TEPBOMY W3JAHUIO

DTa KHUTa poAMUJIach U3 MaTepHUajoB JEKIWU, KOTOPYIO
s mpouuTan B Hossope 1973 r. B I'apBapae Ha opULIMaTbHOM
OTKPBITUYM Y4eOHO-HAyYHOTO IIeHTpa. DpBUH [ naiikc, mpe-
3uAeHT usnarenberBa «beiicuk Byke», y3Ham o6 3ToM no-
KJIaje OT Hamrero obmiero apyra JIsHuena bena un HacTosI-
TEJIbHO MOCOBETOBAJ PACIIUPUTD €T0 10 KHUTHU.

IToHavany 51 6bUT HE B BOCTOPIe OT 3TOM WMIAEU: XOTS 13-
penka u oOpalalch K KOCMOJIOTUYECKMM 3agadaM, B OC-
HOBHOM MOsI paboTa MOCBSIIEeHA UCCAeI0BAHUIO TTPUPOIbI
Ha MaJIBIX PACCTOSIHUSX, T. €. (U3NKHU JIEeMEHTApPHEIX Ya-
ctuil. B mocnennue rogsl 3Ta 007aCTh OYEHBb OYpHO pas-
BUBAaeTCs. A TOCKOJIbKY TaK IMOJYy4UJIOCh, YTO S MHOTIO
BpPEMEHM YISy HAIMCAHWIO HAYIHO-IIOIYJISIPHBIX CTa-
Tel B pa3jWyHbIC XypHaJIbl U 0Ka3ajcs OT Hee HEeCKOJbKO
B CTOPOHE, MHE XOTEJI0Ch MOJHOCTHIO TIOTPY3UTHCS B CBOIO
€CTEeCTBEHHYIO Cpeay OOUTaHUS M BHOBb 3aHSTHCS (PU3UKOM
3JIeMEHTapHBIX YaCTHUII,.

OmHako, K CBOEMY YAOMBIICHUIO, I HUKAK HE MOT IIepe-
cTaTh AymMaTb O KHuUre mpo paHHIO0 BceneHHyro. Hasep-
HOE, HUUTO TaK He OyJIopaxXuT BooOpaxXeHue, Kak 3arajaka
Havana beitust. Kpome Toro, uMeHHo B paHHelt BceneHHo
B MOJIHOM Mepe MpOSIBISIETCS Hepa3pbiBHAsI CBSI3b MEXIY
($U3UKOI 31eMEeHTapHBIX YACTULL 1 KOCMOJIOTUE — BO BCSI-




C. Baiinbepe

KOM CJIyJae B IEpBYIO COTYIO JOJIIO CeKyHIbl. HakoHel, mu-
caTb 0 paHHeli BceneHHoI camoe BpeMsl MUMEHHO ceiduac: 3a
MOCJIeAHEe NeCATIICTHE ITIOAPOOHAs TeOpHs UAYIINX B HEM
MPOILIECCOB MOJIyYuria B HAy4YHOM COOOIIECTBE CTAaTyC «CTaH-
JapTHOM MOJEIN».

DTO0 TOTpsIcaoIe, YTO MBI BOOOIIE MOXEM IOBOPHTH
0 TOM, KaK BbIIJIsIAeNa BeeneHHast yepes ceKyHay, MUHYTY WIK
roxa. GU3MKY IPeObIBAIOT Ha CETEMOM HeOe OT CUacThsl, Koraa
1M yIAeTCsI OIKMcaTh HEUTO (P paMu, CKa3aTh, YTO B TAKOH-TO
MOMEHT BpeMEeHU TeMIleparypa, IUIOTHOCTh W ITPOLICHTHBIM
COCTaB XMMMYECKUX 3JIEMEHTOB BO BceneHHoOl MMenu Ta-
K1e-To 3HayeHus1. KoHeyHo, MbI He B COCTOSTHUM YTBEPKIATh
HaBepHSIKa, HO pa3Be He IPeKpacHa BO3MOXHOCTb CKa3aTh
0 TOM Tiepuone XoTh 4To-To? IloTpsicaroliee olryleHue MHe
1 XOTeJI0Ch ObI MepeaTh YUTATEIIO.

Crout cka3arh Iapy CjIoB O TOM, KOMY aIpecoBaHa 3Ta
kHura. OHa HamycaHa AJIs YuTaTelisd, KOTOPOro He MyraioT
3aMbICIOBaThIe JIOTMYECKUE IIETIOYKM, HO KOTOPBIA IpH
5TOM JaJIeK OT MaTeMaTUKu 1 ¢pu3nku. HecMoTpst Ha To 4yTo
pedb MIET O HEIIPOCTHIX HAYYHBIX KOHIIEIIINSIX, B OCHOBHOM
TEKCTEe MCIOJb3YETCSI UCKIIOUUTENBHO IIKOJbHAsI apudme-
tuka. [loaToMy OT umTarenss He TpeOyeTcs CrHelMaTbHBIX
3HaHMIA B o0sacTh (PU3MKU U acTpoHomMuu. IIpu mepBoM
YIIOMUHAHUU KaKOro Obl TO HY OBLIO TePMUHA ST CUMTaI CeOst
00s513aHHBIM pa3bsSICHUTH ero 3HaueHue. Kpome toro, cocra-
BWJI TJIOCCApUil (PU3NUESCKUX M aCTPOHOMMNYECKUX ITOHSITHIA
(c. 188). Hakownerr, TaMm, TJi¢ 3TO TTO3BOJISIT KOHTEKCT, ST TTH-
caJjl yrcjia Bpole «CTO MUJUTMAPAOB» MPOIMCHIO, a He 1ud-
pamu (10'"), Kak 3TO IPUHSITO B TOYHBIX HAyKax.

Bce BhIIIecKazaHHOE, OMHAKO, HE O3HAYACT, YTO SI XOTEI
JIMIIb pa3Biedb unTaTenss. Korma 1opycT nuieT ik Iupo-
KOl IMMyOJIMKU, OH HE OXUAAeT, YTO OHa pa3dupaeTcs B Ipa-
BaX HacJIeAOBaHUS WX 3HACT Ipyryue 3HaUeHUSI CJI0Ba «HU-




Ilepsvie mpu munymoi

YTOXHBII», KpoMe o0I1en3BecTHoro. Ho mist aBTopa 1o He
ITOBOJI TIEPEXOAUTh Ha CHUCXOOUTEIBHEIN TOH. f, B CBOIO
ouepenb, TOXKE HE XOUYy OCTaThCs B JOJITY: HA MECTe YUTa-
TeJIsl TPEACTaBISAI0 3aKaJCeHHOTO CYACOHBIMM OaTaTusSIMU
aZgBOKaTa, KOTOPHII XOTh M HE TOBOPUT Ha Moem SI3bIKE, HO,
Ipexae 94eM cpopMUpoBaTh CBOE COOCTBEHHOE MHEHUE, 110
MpaBy XIeT yOeIUTeIbHBIX TOBOIOB.

Ecnu e ynraresio 3axo4eTcst yBUAeTh GOPMYJIBI, Ha KO-
TOPBIX CTPOUTCS MOSI apryMEHTallMsI, OH MOXET 3aryISTHYTh
B «MaremaTtndeckoe IpuiaoxeHne» B KoHle KHUTH (c. 203).
HMcnonb3yeMblii TaM amrapar BIOJHE AOCTYIIEH IOHWMa-
HUIO BCEX, KTO MMEET CTeleHb OakajaBpa Mo Kakoi-anbo
(usnuecKoil WM MareMaThdeckKo mucuuiuimHe. K cua-
CTbIO, OCHOBHBIE (POPMYJIBI KOCMOJIOTUM ITOBOJBHO IIPO-
CTHl — JIMIIb MHOTAA MPUXOAUTCS oOpaliaThcs K OTIEIb-
HBIM TJIaBaM OOIIEH TEeOPUM OTHOCUTENIBHOCTU M SIICPHOM
¢ms3ukn. Ynuratenato ke, KOTOPBIM MOYYBCTBYET MOTPEO-
HOCTb YIIYOUTBCSI B MIPEAMET U MPOCICIUTD BCE BBHIKIAIKU
0os1ee moapoOHO, MOTY MOCOBETOBAThH CIIMCOK HAYYHBIX TPY-
JI0B (BKiIO4as Mou) u3 «PekoMeHayeMoll TUTepaTyphl AJIst
JanbpHelero yteHus» (c. 202).

IMosicHio TakxKe, Kakue TMpoOJeMBbl s XOTeJl 3aTPOHYTh
B 3TOoif KHuTe. Ha3paTh ee McUYepIBIBAIOIINM TPYIOM IIO
KOCMOJIOTMH HUKaK HeJb3s, HeT. K Kiaccuyeckoii KocMo-
JIOTUUA OTHOCSTCS IJIaBHBIM 00pa3oM BOIIPOCHI, CBSI3aHHBIE
C KpyIHOMacIUTaOHO CTpyKTypoil coBpeMeHHON Bce-
JICHHO#: me0aThl 110 IOBOMY BHETaJaKTUYECKOW IPUPOIBI
CIIMpaJbHBIX TYMAHHOCTEH, OTKPBHITHME KPAacCHOIO CMelle-
HUS TaJIeKNX TaJJAKTUK W €r0 3aBUCUMOCTH OT PACCTOSTHMS,
OCHOBaHHBIC Ha 00IIell TCOPMU OTHOCUTEILHOCTH KOCMO-
Jornyeckue Mmoaenu DitHmTeiHa, ge Currepa, Jlemerpa
u @punmMana u mpouee. DTOMY MOCBSILIEHO HEMAJO 3aMe-
YaTeJIbHBIX KHUT, U S He IUIAHUPOBAJI HAIIMCATh eIle OOUH




C. Baiinbepe

TOJICTHIN YyueOHUK. Hacrosiast kHura — o paHHeit Beenen-
Hoii. TouHee, 0 HAaIIMX O Hel MPeICTaBIeHUsX, CHOPMUPO-
BaBIINXCS CPAaBHUTEIBHO HEAABHO — BCJIEHA 3a OTKPHITUEM
B 1965 I. peJIUKTOBOTO U3JyYCHUS.

BbesycioBHO, Teopust pacmupsonieiica BceneHHolt —
OIVH M3 KpaeyroJIbHBIX KaMHEW COBPEMEHHEBIX B3IJISIIOB
Ha npoucxoxaeHue muposnaHusi. [loaroMy st He Mor 000ii-
THUCh 0€3 KPaTKOTo 3KCKypca B «KJIACCUYECKYI0» KOCMOJIO-
T'UI0, KOTOPOI1 IOCBsAIIeHa I1aBa 2. Kak MHe KaXeTcsI, B Heil
CoIepKaTcs BCe CBEACHMSI, HEOOXOMMMBIE YNTATENO (Iaxe
€CJIM OH HUKOIJa He MMeJ Jiejla ¢ KOCMOJIOTHE) ISl O3Ha-
KOMJIEHUSI ¢ HOBEHIIMMU JAOCTWKEHUSMU TEOPUM paHHeEl
BceneHHOI, 0 KOTOPBIX ITOMAET pedb Jajiblile. A XKeJlarollnue
MOJyYUTh O0Jiee MOJHOe IpeAcTaBieHne 00 OCHOBaxX KOC-
MOJIOTUM MOTYT BOCIMOJIb30BaThCsl CIIMCKOM «PekomeHye-
MO JTUTEepaTyphl IJIsI JaIbHEHIIEeTro YTCHUS» .

C npyroii CTOPOHHI, 51 TaK W He HallleJl HU OTHOTO 0oJiee
WM MEHEe TOCIeI0BaTeIbHOIO U3JTI0XKEHUST HOBEMIIIUX [0-
CTUXKEHUI B KOCMOJIOTUM, TIO3TOMY TTPUIILIOCH MOKOMATHCS
B JIATEepaType camMoMy. B yacTHOCTH, MEHSI MHTEpecoBas
BeCbMa KMBOTPEIENIYIIMI BOIIPOC O TOM, II0YeMY HUKTO
He TbITaJCs lieJeHaNpaBIeHHO MCKAaTh PEIMKTOBOE M3JY-
yeHue 33100 10 1965 1. (peub 06 3TOM ToineT B T71aBe 6).
BrpoueM, s oTHIONb HE MPETEHIYIO HA IOJIHOE MCTOpUYE-
CKO€ OTMUCAHUE 3TUX OTKPBITUI: CIUIIKOM TIIyOOKO IIEHIO
KPOTIOTJIMBBIN TPy MCTOPUMKOB HAyKH, YTOObI MMETh Ka-
KHe-JIM00 MJUTIO3UM Ha ceit cueT. CKaxy OOJIbIe: 1 ObLUT OBl
pan, eciu Obl KaKo#-1100 MpodecCUoHa, B3SIB 3Ty KHUTY 3a
OCHOBY, HalMcaJl MOJHOLIEHHbI UCTOPUYECKUI TPYIL O CO-
OBITHSIX, CBePIIMBIINXCS B KOCMOJIOTHH B Ttocienaue 30 JeT.

4 6e3mepHo OnaromapeH DpsuHy [naiikcy u ®appenny
®umuncy u3 Basic Books 3a 1ieHHBIe 3aMeuaHusl, CieTaHHbIC
VMM BO BpeMSI TIOATOTOBKM JAHHOMW PYKOTTUCH K ITyOIMKALIAMN.
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MHe TaKKe TPYIHO B IOJTHOM MEpe BhIPAa3UTh CJIOBAMHU CBOIO
MMPU3HATEIBHOCTH KOJUTeraM — (pU3MKaM M aCTPOHOMaM — 3a
HX COBETHI, O0JIETYMBIIIME HAITMCAHNUE 3TON KHUTU. XOTeNa Obl
oco0o nobsarogaputh Panba Andepa, bepnapna bypke, Po-
6epra JAukke, Ixopmxka ®unna, lapu Deiinbepra, Yunbsama
®daynepa, Podepra I'epmana, @pena Xoiina, dxuma [Tubica,
Apno Ilensmaca, bumna Ilpecca, Bna IN€pcenma n Pobepra
BaroHnepa 3a BpeMsl, TOTpa4YeHHOE UMM Ha TO, YTOOBI IPOYM-
TaTh OTIEIbHBIC OTPHIBKM M BBICKA3aTh CBOE MHEHME O HUX.
4 raxcke mpusHarenaeH Alizeky Asumony, . bepnapny Ko-
sHy, Mapte JImmtep 1 @uimmny MopprcoHy 3a KOHCYTBTalIuT
[0 pa3IW4YHBIM CHelUaabHbBIM BorpocaM. OTmeibHOe Clia-
cubo Harimkeny Konnepy, mpourTaBiieMy MEPBbIA BapUaHT
OT Havajia 10 KOHIIA ¥ BBICKA3aBIlleMy KOHCTPYKTHBHBIC 3a-
MeJyaHMs. bbulo ObI CIMIITKOM CaMOHAIESTHHO TyMaTh, YTO Te-
Iepb 13 TeKCTa UCUE3TA BCE OIIMOKY 1 TYMaHHBIE MOMEHTEI.
OnHako O TOH SICHOCTU M TOYHOCTHU, KOTOPYIO KHUTA IIPHO-
Opeia ceituac, Oyab s JIMIIEH OKa3aHHOM TaK KCTAaTH Iepoit
HOIAEPKKU, MOXKHO OBLTIO Obl, s1 yBEpEH TOJBbKO MEUTATh.

Cmueen Baiinbepe
Kembpudonc,
wmam Maccauycemc, uroav 1976 e.



IIPEAVCIOBUE ABTOPA
KO BTOPOMY W3JIAHUIO

AcTpoHOMUYECKME HAOIIONEHUS TOCIeIHUX JIET B 00-
XX YepTaX MONTBEPKIAIOT KOCMOJOTMYECKYIO TEOPMUIO,
Kakoil Mbl ee cebe mpenctapisid B 1977 r., Korga KHUTA
«[lepBbIe TP MUHYTBI» BIepBbie yBUAeaa cBeT. Ho 3a mmpo-
meamue 16 JeT NposSCHWINChL HEKOTOphIE 3araaku, BO3-
HUKJIM HOBBIC TIPOOJIEMbI, ObLUIM BHIIBUHYTHI HOBaTOPCKUE
WJeu, Kacamluecs: 04eHb paHHEro rnepuona ucropuu Bee-
JIeHHOM (repBoil ceKyHbl)... [ToaToMy g HeckazaHHO paf
BBIXOAY BTOpOro msgaHust <«IlepBbIX Tpex MUHYT», B IIO-
CJIECJIOBUU K KOTOPOMY MHE MpeACTaBUIaCh BO3MOXHOCTD
MIPUBECTH KHHUTY B COOTBETCTBHE TPeOOBAaHMSIM BpPEMEHH.
4 npusnatenen Maptuny Keccnepy u3 Basic Books 3a pe-
JaKTHUpOBaHWE HOBOM Bepcum, a Takke Ilomy Illammpo
1 DraHy BulllHMaky — 3a IleHHbIe 3aMeYaHusl K IT0CJIeCIIO-
BUIO.

Cmueen Baiinbepe OcmuH,
wmam Texac,
anpenwv 1993 e.



1.
BBENEHME. BEIMkKAH u KoroBA

O npoucxoxaeHun BceneHHol moBecTBYeT «Maniias
Dnpa»* — cOOPHUK CKAHIMHABCKMX MU(POB, COCTaBJICHHBIM
oko0J10 1220 r. IpOMCXOOUBIINM M3 3HATHOTO POIA II03TOM
u monutukoM CHoppu CrypnycoHoM. BHauase, roBoputcs
B «Djie», ObIJIO HUYTO:

3emau ewe He 06bL10,
u Heboceooa,
be30Ha cusina,
mpaesa He pocaa.

K ceBepy U 101y OT «<HUYEro» HaXOAWJIUCh LIapCTBa UHES
u orHs1, Hudnbxeitm u MycnemibexeiiM. Teruibiii BO3ayX U3
Mycnennbcxeiima ToBcTpevasics ¢ nHeeM 3 Hudmabxeiima
U pacTOIWJ €ro, U 13 Kamejab BeIpoc BeaukaH Mmup. Yem
Mmup nutanca? OkasbiBaeTcsl, TaM ellle ObLIa JaBaBLIAs
MOJIOKO KopoBa Aynmymia. A yem rmurtaiack oHa? Ilo-Bumm-
MOMY, JIN3aJia CoJIsiHbie KaMHU. U Tak nanee, 1 ToMy 11oao0-
HoeE.

Sl HM B KOeM ciIy4yae He XO4y paHUTb YbU-JIMOO PEeIuru-
O3HbIE UyBCTBAa — ITyCTb U PEJIUTMO3HbIE UyBCTBA BUKUHIOB.
Ho, nymaro, Majio KOro yaoBJeTBOPUT TaAKOE OMMCaHUE MPO-

* Cnoppu Cmypaycon. Mnanmas Onna. — Jlenunrpan: Hayka, 1970.
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C. Baiinbepe

ucxoxnaeHus: BecenenHoii. Ecnu maxe 3akpbITh I1a3a Ha OT-
CYTCTBHE HOKA3aTeJIbCTB, 3TU IIepeaaBaBIIMecs U3 YCT B yCTa
CKa3aHWS BBI3BIBAIOT ropas3no O0JbIle BOIPOCOB, YEM AAIOT
OTBETOB: 33 KaXKIbIM U3 MOCASAHUX TSHETCs 1iejiast LermoyKa
HOBBIX CYIIIHOCTEM.

OnHaKoO pHUCK 0Ka3aThCs B CBOMX KOCMOJIOTMYECKHUX T10-
CTPOEHUSIX CTOJIb K€ HAWBHBIMM, KaK co3faTeau MUGbOB
«DIIpl», COBCEM He MeIIaeT Iporpeccy Halmx (pU3NIecKmx
TEOPUIl — CIMIIKOM BEJIWK COOJIa3H MPOCIEAUTh UCTOPUIO
MUpO3IaHus 10 Havyana BpeMeH. C caMoro poxneHus: co-
BpeMeHHOI Hayku (B XVI—XVII BB.) GU3MKU U aCTPOHOMBI
CHOBa M CHOBa 0OpalalTCcs K Mpo0aeMe MPOUCXOXICHUS
BcenenHoii.

IIpaBna, Ha MccIenoBaHMS TAKOTO pojia BCeraa CMOTpeIn
c nogo3peHueM. [TomHuTes, B 1950-x, koraa 51 ObLI e1e CTy-
JIEHTOM M JieJ1ajl B HayKe JIMIIIb IIepBhIe 11aru (pelas 1pyrue
3aIauM), CIMTAIOCh, YTO YBAKAIOLINI ceOsT yIeHBIN He JOJI-
JKE€H TPaTUTh IparolieHHOe BpeMsl Ha UCCIeNOBaHMS paHHE
BcenenHoii. Ha To ObuIM IpUYMHEL: HA IPOTSKEHUU MTOYTH
BCEll MCTOPUM COBPEMEHHBIX (DU3UMKU U aCTPOHOMUM JIO-
CTaTOYHBIC HAOIIOOATEIbHBIC I TEOPETHIECKIE OCHOBAHMS,
Ha KOTOPBIX MOXXHO ObLIO OBl CTPOMTH MOJAEIM paHHel Bee-
JICHHO, IIPOCTO-HAIIPOCTO OTCYTCTBOBAJIM.

Ho B mocnenHee mecstuieTde CUTyalusl KapAWHAJIbLHO
rnmoMmeHsIachk. Teopust paHHelr BceneHHoil monydmia Ha-
CTOJIbKO IIMPOKOE paclpocTpaHEeHWE, YTO aCTPOHOMBI Te-
Ieph 9YaCTO HA3BIBAIOT €€ «CTaHIApTHOU Moneblo». Heko-
TOpBIE, BOBMOXHO, CJBIIIAIN O TeOPHMM bOoJbIIOro B3phiBa.
Tak BOT, «cTaHIapTHast MOJEIb» — IPUMEPHO TO XK€E CaMOE,
TOJBKO C ropasao 0osiee MOAPOOHBIM OMUCAHUEM COCTaBa
Bcenennoit. UMeHHO 3Ta Teopusi U COCTaBJISIET MpPEAMET
JTaHHOU KHUTU.

12
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UYTtoObl JaTh 0 HeM oOOllee IpeacTaBlieHde, HaBEepHOE,
CTOUT HAYaTh C KPATKOTO M3JI0XKEHUS UCTOPUHU paHHe Bee-
JIECHHOM, KaK OHa ITOHUMAaeTCd B «CTaHIAPTHOW MOMEIN».
DTO BCero JuIlb HeOOJIbIasi aHHOTAIMS — B IMOCJIETYIOIIX
rJlaBax MbI MMOAPOOHO paccKaxkeM O KaXaoil 31moxe U o0Cy-
IUM, TIO9eMy, KaK MBI IyMaeM, BCe IIPOUCXOIMIIO TaK, a He
MHavye.

CHauvana OblT B3pbIB. Ho He Takoii, K KaKUM MBI Mpu-
BBIKJIM Ha 3eMJIe, KOIJla B3phIBHASI BOJIHA, PACIIPOCTPaHSI-
SICh OT SIUIICHTPA, 3aXBaThIBaeT Bce OoJjiee majieKue CIou
Bo3ayxa. IlepBUUHBIN B3pHIB BOBHUK OJTHOBPEMEHHO BE3Ie
1 3aITOJTHWJI Cpa3y BCe IPOCTPAHCTBO, IIpUYeM KaxKaasl ya-
CTHIIA CTaJIa YIAISATHCS OT KaxXmoil. B 3ToM KOHTEKCTe BBIpa-
KEHHE «BCE TIPOCTPAHCTBO» O3HAYAET JM0O BCIO OECKOHEY-
Hyto BceneHHylo, 1100 Bech 00beM KOHeUHOU BceneHHoI,
3aMKHYTOI caMy Ha ce0sl Halmogo0ue MOBEpXHOCTH Iapa.
M To 1 apyroe moHSTH HEJIETKO, HO 3TO HAaM HE IIOMEIIIAeT;
Mpu 00CY:KIeHUU paHHel BeceleHHOI eaBa Iy BaxKHO, Obljia
OHa KOHEYHOM MJIK HET.

Yepes coTyio IOMI0 CeKyHObl (CaMblil paHHUIT MOMEHT,
0 KOTOPOM MBI XOTh UTO-TO 3HaeM) TeMIlepaTypa Bo BceeH-
HOIi 6bI1a oKoJ1o cta Musutapaos (10') rpagycos Llenbcus.
DTO HAMHOTO 0OJIbIIIE, YeM B LIEHTPE JaXKe caMoil Topstueii
3Be3nbl. BooOlle, mpu Takou kape He MOXET CyLIeCTBO-
BaTh HU OAWH U3 MIPUBBIYHBIX HAM UHTPEAUEHTOB MaTEPUH:
pa3pylIamTcsT Jaxe siapa aTOMOB, HE TOBOPS YK€ O CaMUX
aroMax 1 MoJieKynax. Pasieraroreecss B 3ToM B3pHIBE Be-
IIECTBO COCTOSIO Ha CaMOM JieJie U3 pa3InYHbIX COPTOB TaK
Ha3bIBAEMBbIX 3JIEMEHTapHBIX YAaCTHII, KOTOPEIE U3y4aeT CO-
BpeMeHHasl (hM31Ka BEICOKIX SHEPIHUIA.

Mpbl enie He pa3 0 HUX BCLIOMHUM, a ITOKa OTPaHUYMMCS
MepevncieHreM TeX, KOTOphIX B paHHel BceeHHO ObLIO
0oJblie Bcero (MoapoOHOCTU XKe OCTaBUM I TJ1aB 3 u 4).
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OpnHa 13 YacTull, B U300MJIUU TIPUCYTCTBOBABIIAS B IIepPBbLIe
MTHOBeHMS TTocJie boyblioro B3peiBa, — 3JEKTPOH, OTpULIA-
TeJIbHO 3apsiXKeHHAasl YacTulia, MepeHocsas o npoBogaM
BJIEKTPUYECKMIA TOK M 3aII0JHSIONIAsI B coBpeMeHHOoI Bee-
JIEHHOI BHELIHUE O00JIOUKM aTOMOB U MoJieKyJ. He Obu10
TOIJa HEAOCTaTKa M B ITO3UTPOHAX — IOJIOXKUTEIBHO 3apsi-
JKEHHBIX YaCTUIIaX C TOYHO TAKOM XKe MacCoi, KaK y 3JIeK-
TPOHOB. UHTEpECHO, UTO B COBPEMEHHOM MUPE MO3UTPOHBI
BCTpEYaloTCs, MOXaayil, TOJbKO B YCKOPUTEJSIX BBICOKUX
SHEpruil, B HEKOTOPBIX PaAOaKTUBHBIX paciagax u B Oyp-
HBbIX aCTPOHOMMYECKHUX SIBJICHMUSAX (KOCMUYECKHE JIy4M,
B3PBIBEI CBEPXHOBEIX U T. I1.). OgHaKo B paHHel BeeneHHOM
YHCJIO ITO3UTPOHOB IOYTH TOYHO PABHSIJIOCH YMCIY 2JIEK-
TpoHOB. KpoMe Toro, mpuMepHO B TaKMX XK€ KOJUYECTBaX
3MeCh MMPUCYTCTBOBAIM Pa3IMUHbIE TUIIBI HEUTPUHO — 3che-
MEpPHBIX YaCTUIl, COBEPIIEHHO JUIIEHHBIX Macchl®* W 3a-
psna. Hakonen, BceneHHyto 3amnofiHs cBeT. CrielianabHO
OTAENSATh €ro OT OCTAJIbHBLIX YacTUll HE HMMEeT CMbICa,
Bellb, COIJIACHO KBAaHTOBOM TEOpHMU, OH COCTOUT U3 (POTO-
HOB — He3apsDKeHHBIX YacTHIL ¢ HyneBoir Maccoit. (Korma
OIVH U3 aTOMOB B CIIUPAJIX 3JIEKTPUISCKON JIAMIIOUKH IIe-
PEXOIUT 13 BHICOKORHEPIETUYECKOTO COCTOSIHUSI B HU3KO-
DHEpPreTUYeckoe, OH MCITycKaeT oauH (PoToH. JlamIiouka
MPU 3TOM U3JTydyaeT TaK MHOTo ()OTOHOB, UTO HaM OHM Ka-
KYTCSI HeTIpepbIBHLIM MMOTOKOM cBeTa. OaHaKo, Hampumep,
(OTORJIEKTPUUYECKHUI BJIEMEHT COCOOEH YyJaBIMBaTh OIM-
HOYHbIE (DOTOHBI: OMMH (POTOH — OAMH OTcYeT.) Kaxabiit
(oToH obIagaeT onpeneIeHHBIMA SHEPIUE M UMITYILCOM,
BeJIMUMHA KOTOPBIX 3aBUCUT OT IJIMHBI BOJIHHI cBeTa. Ecin
TOBOPUTb O CBETe, 3aIlOJHSBIIEM BceleHHYI0 Ha paHHUX

* Kak ceifuac M3BeCTHO, HEMTPUHO BCE XKe 00J1aal0T MacCoil, XOTb U Ma-
soit. — Ilpum. nep.
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Ilepsvie mpu munymoi

CTaIMUsIX €€ BO3HUMKHOBEHMSI, TO KOJWYECTBO U CPEOHSIS
SHeprus PoTOHOB OBLIN TAKMMM K€, KaK y 3JIeKTPOHOB, I10-
3UTPOHOB U HEUTPUHO.

Bce 3T yacTUIIbl — 3JIEKTPOHBI, TO3UTPOHBI, HEUTPUHO
1 GOTOHBI — MOCTOSTHHO POKIAINCH 13 BaKyyMa 1, IIPOXKUB
KOPOTKYIO XWM3Hb, CHOBAa AHHUTWJIMPOBAIM (MCUE3aJIH).
HpyruMu cioBaMM, MX YKUCJIO HE ObLIO (PUKCUPOBAHHBIM,
a OMpenessioch paBHOBECUEM MEXITY IMpolleccaMU POXIe-
HUS M aHHUTWISIIUN. M3 3TOTO OajtlaHca MOXHO BBEIYMCIINTh
IUIOTHOCTh TOTO BCEJIEHCKOTO «CyITa», KOTOPKI BapuiICs
MpU TeMIIepaType B COTHIO MWUIMAPAOB IPaaTyCcoB: OH ObLT
B ueThipe Muuiapaa (4 X 10°) pas miotHee Boabl. Breuta
B HEM M HeOOJIpIIas IIpUMeCh 00Jee TSDKEIbIX YacTHIl —
MPOTOHOB 1 HEMTPOHOB, U3 KOTOPHIX B HACTOSIIEE BpeMs
coctosIT aToMHble sapa. (ITpoToHBI 3apsKeHBI TTOJOXKM-
TEJbHO, a HENTPOHBI 2JIEKTPUYECKN HEUTpaJIbHBI M YYyTh
TsbKesee IpoToHOB.) Ha Kakmble MPOTOH M HEMTPOH IIpU-
XOJIUJIOCh, TPYOO TOBOpS, 10 MWUIMAPAY 3JIEKTPOHOB, MO-
3UTPOHOB, HEUTpUHO U (HOTOHOB. byayun ompeaeneHHON
U3 HaOJoAeHU I, 3Ta Hudpa — MuLiMapa ¢OTOHOB Ha OJHY
SIIEPHYIO YaCTUILy — SIBJISIETCS TeM KJII0UOM, KOTOPBIN 1M0o-
3BOJISIET YCTAHOBUTh CTAHAAPTHYIO Moaeab BeenenHoii. J1o-
pOry K M3MEpPEHUIO 3TOr0 YKCJIa, IO CYTH, IIPOJIOXKIIO OT-
KPBITHE PEIMKTOBOIO M3IYYeHMS, pedb O KOTOPOM IOMIET
B IV1aBe 3.

ITo mepe Toro Kaxk pa3BuBaJjCs B3pbIB, TeMIlepaTypa mna-
nana. Yepes mecsaTyro MO0 CeKyHIObl OHAa paBHSIIACH TPU-
quatn MwuiaapgaM (3 x 10'%) rpamycos lleancus, depes
CEeKYHIy — MPUMEPHO OECSATU ThiCS4aM MUJIJIMOHOB, a 4Ye-
pe3 14 cexyHm — yxe TpeM MWwumMapaam rpamycosB. Ilep-
BUYHBIM OYJIbOH OXJIAAWJICSI HACTOJIBKO, YTO 3JIEKTPOHBI
Y MO3UTPOHBI CTalu ObICTpee aHHUTWJIMPOBATh, YEM POX-
JIaThcs U3 (POTOHOB U HEUTPOHOB. biaaromaps BbICBOOOXKIa-
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