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KOPOHA 'AMOBA BEHYAET ®U3UKY XX BEKA

Bepemarun 1.A.
Ilepmckuti 2ocyoapcmeennvlii mexuuyeckuil ynueepcumem, Ilepmo

Cmonemuio ¢ 00HuUM 2aKom co OHa poxycoenusn I'eopeus I'amosa

noceauiaemcs

JBa ciaaraembix cumMBOIM3UPYIOT TanaHT I'.A. I'amoBa. IlepBoe — pacuet Temnepa-
TYpbI PeJTUKTOBOr0 N3JydyeHnss MeraraJjakTuku. Bropoe — BBIBO 0 CTPOEHNH IeHe-
THYeCKOro KoJla oprannyeckoii Mmatepuu. PaccmartpuBas ux cyMMy, MOKHO 3aKJII0-
YUTH. OHA ONpeAesieT CHHepreTnuyeckoe eAMHCTBO BcesleHHON U ee oTpakeHHMs1 —
YyesioBeKa. MHOTOKOMIIOHEHTHOE PeJIMKTOBOe M3JIydeHHe TemmepaTypsl I'amosa
SIBJIsIeTCS TeHeTHYeCKMM KO/IOM MUPO3AaHNs, BeHYarmuM ¢pu3nky XX Beka.

Yacts |. YEM IPUMEYATEJIbBHA
KOPOHA T'AMOBA
(Ox0M OT3BIBAIOTCS €ro Pe3yIbTaThl BO BCEX YEPHBIX
SUIMKaX (PU3UKK U AITBIX KIOOYKax (hU3UKOB)
Ja ccunem moma!
JIO3yHT MAaCTHTBIX YYEHBIX

CHauasa, nepBble CTO JIeT, OJIeCK TeHHaIbHOCTH
3aMeTUTh TPYAHO. VI 4TOOBI MOHATH BKJIAJ Y4EHOTO,
BHAMATENIBHO PACCMOTPUM TIABHBIA — (PU3UIECKHUN
acnekT TBopuectBa ['amoBa.

PenukroBoe m3nmyuenne Meraranaktuku (PH)
umeet cBoiictBa: 1) ero temmeparypa T ravos » € °K,
rne e — uucno Henepa, oTBevaroiee akuuaeHIUSAM
HaTpaBJICHUN WM3IIydeHHs NP «HAYATbHOW» aHHU-
TSN (PU3NYECKON BCEIICHHOM: WW ® ng, rmoe
W — yactuna (3sextpon), W — antuuactuna (mosu-
TPOH), N — YUCIIO POKACHHBIX O-KBaHTOB, — B pe-
3ynbTare (F0030HAMH O0pazyeTcsl e-MepHOE Ipo-
CTPaHCTBO; 2) OHO OTHOPOAHO W W30TPOMHO; 3)
UMEeT MHKPOCTPYKTYpY; 4) NHK HHTEHCHBHOCTH
3JEKTPOMArHUTHOM cocrapisitomeid PY HaxoguTcs B
uaTepBasie 1 Mm <| <5 wmm.

CnenoBarenbHO, KOpoHa ['aMoOBa MHKPYCTHPO-
BaHa PEJIMKTOBBIM n3iyueHueMm (cM. [1, 2]).

Yacts ||. TPAHA KOPOHbBI TAMOBA

(TToapoOHOCTH HHTEPECHBI IOBEITHPaM,
HO HE BBI3BIBAIOT DHTY3Ha3Ma Y (PU3HKOB)
a 6yoem ceem!
Iloxenanue Hey4eHBIX Macc

2.1. I'panb nepeas yxasplBaeT Ha MEXaHU3M
00pa30BaHMS HOBBIX CTETIEHEH CBOOOIBI S 1S, rue
S — cummerpus OecrpelebHOTO0 MHUpA, M CBS3b
«HAYAIIBHOI» TEMIIEPaTypbl C TOIOJOTUEH MpO-
CTpaHCTBa. SIBHBIE CTENEHH CBOOOJBI S¢, Xg, S= 1, 2,
3, MPOCTPAHCTBEHHBIX M HMMIIYJILCHBIX KOOPAWHAT
BO3HUKAIOT W3 KOMIAKTH(UIMPOBAHHBIX H3Mepe-
HUH, JINIIF B MAKPOCKOMMYECKNX 00TACTSIX B3aUMO-
JICHCTBUS YeJIOBEKA C IPUPOJION npuodpemast uenple
3HaUCHMS. DTOT TPOIECC HE CBA3aH C THUIOTE30U
«IEPBUYHBIX YEPHBIX JBIP», TEHEPUPYIOIINX Belle-

ctBo u nosist ([[x. Hapnukap), HO 3aJ10)KeH B CTPYK-
Type, OpenumecTByrome peakuuu. Hecummerpuu-
HBIE OCTaTKH aHHUTWJISILMY, B TOM 4HcIIe OapHOHHAs
aCHMMETpHsl, — 3TO U aCUMMETPHS POXKIEHHS TI0JIO0-
KHUTENBHO U OTPHULATETHHO 3apsHKEHHBIX YacTHI] U3
CKPBITBIX COCTOSTHUI MaTeprul OONBIION MITOTHOCTH.
DNeKTpOH W MPOTOH — OJHA M Ta K€ YacTUIa,
WUMEIOIIasl Pa3IndHbIe OCTATOYHBIC M TMPOSBICHHEIC
CTENeHH CBOOOBI CKPBITHIX IBIKCHUH (M 00pa3o-
BaBUIMXCSI MUKPOCOCTOSIHUH, Hampumep IO HHEpT-
HOM Macce).

2.2. I'panv emopasn. Ecmu PU omnoponaHo u
M30TPOITHO, TO 3TO HE «3arajika» u He «Imapajiokc,
BO3HUKAIOWKUK B uaeonorun «bosnpmoro B3peiBa»,
HO CBHUJETENBCTBO TOTO, YTO «OLIyIIaecMas» mare-
PHsL IPOSIBIIAETCS U3 CKPBITHIX (POPM NIEPMAHEHTHO U
BCIOJly, @ HE M3 «0CO000I TOUKM» 00IIEH TeoOpuu OT-
HocutenbHocTH — OTO. Bee «rouku» Bceenennoi
pasuompasubl (JIx. Bpyno). Jloruyeckuit Hyas OTO

¢ ee Tensopom kpydenns S, =0 oOuapyxuBaercs

B TOM, 4YTO: a) POXKIACHHBIC B AJIOM NIAMEHU 6CEIeH~
CKO20 Kamarxkauma u3 ((CHHFyHﬂpHOfI TOYKHN>» pas-
TOpAYCHHBIC TCJIa HE UCIBITBIBAIOT KOoJIcOaHMH U He

Bpamatores; 6) u3-3a S, =0 y rumorermyeckoro

rpaButoHa OTO HeT cnyHa, MOTOMY YTO HE MOXKET
obite HuKorma (Kospma IIpyTKOB); B) HOHCEHC —
CIIMH TPaBUTOHA PaBeH TOJIPaHra MATPHIIbl, T.€. S =

Y% rangT j =2 (cM. kHUTY «DUHUKH MIYTAT); T)

BpallleHue )oice B 3-TPOCTPAHCTBE HE TOJBKO HE
KOMMYTATHBHO, HO M HE aCCOI[MATUBHO, B OTIHYUEC
OT CBOWCTB TEH30PHOTO UCUUCIIEHUS (3TO TeM OoJiee
Tak B 4-mupe). Ho s yacTuIip cO CIIMHOM HE BBI-
MOJHSIETCS. Y3KUH TNPHHIUI SKBUBAICHTHOCTH, B
YaCTHOCTH il pe3oHaHcoB ¢ S 3 1%5 3Hauwmr
S, 1 0.

OpnHako Tenma KOJIEONMIOTCS M BPAIIarOTCs, BO-
KpYr CHYIOT BOJIHBL. [loaTomy, 4TOOBI yaepkaTb
OTO or mamenus B Ioje COOCTBEHHOM TSKECTH,
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HEOOXOIMMO HPUHATH THIIOTE3Yy, YTO MOMEHT H,
CTajJo OBbITh, OPUEHTALHUS €II€ HE OCTHIBIIUX TENI U
UX 4acTed poxnparorcs u nocie «bompuioro B3ps-
Ba». A 9TO CHHUMAeT MapaHKy CBATOCTH C «0c0o00ii
toukm». Kpome Toro, ectb pesymbrar [3]. Dtoro
JOCTaTOYHO, YTOOBI BMECTO NPHUHLMIIA BCEOOIIETO
pensituBu3Ma «BcE€ OTHOCHTENBHO!» BBECTH IMpPHH-
Ui «Bce B3BOMHOBAHHE (U3 JaIbHENIIEr0 MOXKHO
YBUJIETB BCE €r0 ouaposanue).

2.3. I'pans mpemwva. Kocmomukpopuzuka PU
(H. CrpyxoB u np., UKU, TIporpamma «Penukr-1»,
1991) BCKpBIBAaCT CTPOCHUE «CUETHOTO MHOMXKECTBAY
KOMIIaKTU(UIMPOBAHHBIX 00IacTell pOXKIEHHUS Ma-
tepun. Ha HebecHoli cepe OMBIT BBISBUI HEOHO-
poxroctn PH mopsiaka 102" Br. DTa TOHKas CTPyK-
Typa PU He cHUMaeT ero 0OAHOPOJIHOCTH U U30TPOI-
HOCTH B IIEJIOM, HO COJECPKUT UH(POPMAIIHIO O KOM-
MakTH(QUIUPOBAHHBIX ~ 00JACTSAX  MAaTEePHAIBLHOTO
Mupa. PasnnuHble aHTHCUMMETPUYHO IO SIPKOCTH
pacroioKeHHbIe Ha BEPTUKANM ISATHA YKAa3bIBAIOT,
YTO HampaBlieHusi BpauleHus noactpyktyp s U S
gyepenyroTcs. MeraranakTUKa BCS M B 1I€JI0M Bpallia-
€TCsA Ha Pa3IMYHBIX YPOBHSIX OPraHU3ALMM TaK XKe,
KaKk HMEET CKpBIThle COOCTBEHHBIE MOMEHTHI TaK

Ha3bIBaeMbli «arpaatoM». KpyueHue B €IMHHUYHOM
kpyre JI. Difnep cBs3pBall ¢ €r0 MaTeMaTHYECKUM
CHMBOJIOM — «MHEMO#D» exuammeii i: €. Ha canmke
3aMETHBI. IIEHTpalIbHasi 00JIacTh ¢ sApoM (corocra-
BUM €ro ¢JUHUILIC anrerbI BCUICCTBCHHBIX YHCEII €
T D); nmo BepTHKanbHON OCH jalee Pa3IBOCHHE —
310 wmcna e, i 1 C (u3 TOKII); cucrema KBaTep-
HUOHOB CHMBOJIM3HpYETCS J00aBJICHHUEM CIEAYIO-
MMX IBYX siiep — UTOro 4 eWHUIEL €, i, |, k1 K;
ciabble HEOJHOPOJHOCTH OOHApY>KUBAIOTCS Ha Iie-
pudepun, KOTOpble MOI'YT CUMBOJIN3UPOBATh CTPYK-
Typy, OTBeHaroIyio hopManu3mMy aiareopsl oktas 0.
O6paszoBanue cTeneHel cBOOOABI W3 BE3AECYIIETO
«paaToMa» O3HAYaeT reHepanuio sHTporuu [4] u
«M3HAYaJIbHOW» Temmeparypbl ['eoprus ['amona:
dsa- Tamos > dQ

Bonee moapoOHas xapTa cBepxXMalbIX HEOAHO-
ponnocteli PU Moxer OBITH COCTaBlieHa MPH BO3-
pacTaHMM TOYHOCTH OJKCIEPUMEHTa. BrIsgBIeHHAs
MHUKpOCTpyKTYypa PU — He pe3ynbrar «mpeiaomiie-
HUS» WM UCK&KEHHUS B PETUCTPHUPYIOLICH ammapa-
Type, U 3TO MOXKHO 3aMETHTbH MO XapakTepy MallbIx
HEO/IHOPOIHOCTEH (CM. pHc. ).

Pucynok 1. a: Apxurektypa Kocmoca B anekrpomarautaom PU.

2.4. Yemeepmasn zpamns. Kaxnas dactuna uc-
MBITBIBACT MOCTOSIHHOE Bo3zeicTBue PU. ATMocde-
pa 3emmu HauGonee mpo3pauna s BomH ¢ | 1 1
MM , 5 MM H, 4TO 0COOEHHO XapaKkTepHO, sl TAKHUX
e «KBaHTOBBIX 1IymMoB» [5]. [Ipu sxpanuposke PU
— Apyrue BO3AeWcTBHA W ciencTBusi. CBOOOIHBIN
ANIEKTPOH MPHUOOPETAET B pe3yIbTaTe OJJHOTO CTOJIK-
HOBEHHUSI CO CpPEIHECTAaTUCTUYECKMM KBaHTOM PU

m » (Y2, 2)10" m/c. Moment
e

M MECTO CTOJKHOBEHHUS YacTUIBI U kBaHTa P skc-

[IEPUMEHTATOPY TOYHO HE H3BECTHBI. Mmeromee

CKOPOCTH U »

cnupansHocTh P nudparupyer Ha wactuie, oOpa-
3ysl BOKPYT HEE OpeoJibl U IyT. B ocTpoBHOM cucte-
Me Macc, kpome Toro, PU oOpa3syer crosiane BOJHEI.
[TosTOMY BEpOSATHBIE MMONOXKEHUS YaCTULl — B Y3JIaX,
KOTOpPbIC OBUIXYTCA C HCU3BCCTHBIMHU, HO OIIPCAC-
JICHHBIMU CKOPOCTSIMH, BHOCSA JIOIIOJHUTEJIbHbBIE
MUKPOOCHWIISILUY B UMITYJIbCBI U KOOPIUHATHI CBSI-
3aHHBIX JIOKAJIbHBIMU YCJIOBHUAMH YaCTHULI. OTBep-
CTHE B OIbITE MO AU(PAKINHU JCKTPOHOB TOXKE 3a-
MOJIHEHO CTosiluMMHM BonHamu PU ompeneneHHoro
crieKTpa (30JI0TUCTBIA OTTEHOK €My MPHUIAIOT Teop-
rueBckue Kpecthl npajaena JKopsr ['amoBa, puc. b).
UYactuna ¢ qudpakiiMoHHON «Iiry0oii» B3auMo/Ieii-
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CTBYET C HUMH, [IPOXOJs Yepe3 y3ibl U 00pasys Iu-
(paKkLOHHBIE KOJIbIIA HA MUILIEHH.

Wtak, Hamumo mnapajoKc. MPaKTUYEeCKH BCE
«HEONpeIeIEHHOCTH» KBAHTOBOW MEXaHUKH CO3/1aeT
anekTpomarautHoe PU [6], miast KOTOpOro cOOTHO-
meHus HeomnpeeneHHoctel ['eiizenOepra He UMeEOT

u’

mecra (B. A. ®ok). UToObI CHATH Mapajokc, HYKHO
Bcaen 3a OTO chotorpadupoBaTs Ha MaMAThH Mai-
JIMAaTUBHYIO JICAU C KPACHUBBIM HMCHEM KBanToBas
Mexanuka. OmHaKko 1elb 3aMETKH HAWTH CcHoco0
M3MEpEHUs KHUBYYECTH WJEH — B OTIIMYHE OT BO3-
pacra TeJ, uX MOPOANBIINX.

Pucynok 1. b: Dddexr auppakiun yacTurl ¢ «iry0oii» Ha OTBEPCTHH; BEKTOP CKOPOCTH YACTUI] MEHSIETCSL:
Du=u-—uU'; S —crnuH yacTuil.

MEX]TY I[TPOYUM

B nuoiceusnoscennom nem cencayuu. Y ecex
VUEHbIX, He OMBOOAWUX 632715104 Nped CMmpocUM
oxkom HMcmunsl, yoice 0A6HO HEUmMo noxodicee Jelcum
6 NOOKOpKe, 8 NOOCO3HAHUU, YY8CMEYemcs UHMYU-
museHo, 3peem. Inybokaa namypa Iamosa conpo-
MUBNANIACL MPUYMPY NOAVHAYKU UCHOOBOIb, MALO-
CMHO, MydUmenbHo uwa evixo0. Tonkasa u denuxam-
Has namypa I amoea couyecmeosana uzuxkam, Ko-
mopble No00AIUCH 20JI080KPYI’CUMENbHOU dtihopul,
Hacmynuswieli. nocie Nepevix CKOPONAIUMENbHbIX
ycnexoe. M omeemom unHmennucenmno2o 4enoeexa
cman MAKuil, Mauio KOMY 3amMemHulil, noumu oec-
WYMHbLL OYynaem. onpeoeieHue memnepamypul pe-
JUKMO0B8020 usnyyeHus u paseaoxa kooa [JHK. Pac-
cMOmMpUM 6Kpamye mo, npomug 4e20 NoOCHYOHO
kunena /[ywia eeHus.

Yacrs |11. CKOJBKO PEBEP
Y KOPOHBI TAMOBA
(Y MHOTOTpaHHOTO TeHHS
0JTHO pedpo — 3TO BOMPOC pedpom)
Tonesno ysnamv npasdy
oaoice HA CKIIOHe Jlem.
13 xonoana BOCTOYHOW MyIPOCTH

Hucnosunuto napuisl [Ipuponasl ee BenuyecTa
F usiVonpenensroT mecsth, a He TPU KUTA, HA KOTO-
phIX OHa cTpaHCTBYeT mo okeany [lo3Hanus. D10

MexaHuka HproToHa, snekTpoanHamMuka Makcsena,
TEPMOJIMHAMUKA, THAPOAMHAMHKA, TEOPUs TATOTE-
HUSl, TEOPHS OTHOCHUTENILHOCTH, KBAaHTOBAas MEXaHU-
Ka, TeOpHsl 3JIEMEHTapHBIX YacTHL, aToMHas (u3u-
Ka, KOCMOJOrus. YCTpOMCTBA BCEX TPAHCIOPTHBIX
CpEACTB 32 HEMMEHHEM MeCTa M BPEMEHH MBI HE
paccmaTpuBaeM. Hanpumep, n3-3a npeapeneHHocTu
MOIMOHAIFHOTO BBICKA3bIBaHHS DJIMCOHA «3Be3/a?
310 Tak mpocTo!» 06oiiIeHa CTOPOHOH MOATHYECKAS
gacTth ¢usukn — actpodpusuka. Ho ects mpoOmema:
KaK ONpPEAEIUTh BO3PACT YUYEHOTO, €ClIM €ro HIeH
CTpaHCTBYIOT uepe3 Beka? llepen oTBeToM Ha 3TOT
BONpOC 00paTHM BHUMAaHHE HAa TEPMHUHBI B MOCIEN-
HEM TpeasiokeHuH. B Tol mim wHON Qopme OHO
COAEPXXUT (U3NUECKUE MOHATHS IIBH)KEHUSI M Bpe-
MEHHU, a TaKke Kpenkoe QuIocockoe CIOBO
«unes». CremoBaTenbHO, UCKaTh OTBET HANO C TIO-
MOIIBIO CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH.

Cneyuanvnas meopus OMHOCUMETbHOCHU

B ocnose meopuu nexcum 0éa nocmynama: 1)
HOCMOSAHCMBO CKOpocmu ceema 6 noboll cucmeme
omcuema; 2) coxpanenue ONUHbL PAOUYCA-BEKMOPA
npu npeobpazosanusax Jlopenya. C mouxku 3penus
cuHep2emuKy — Mo 3aMKHYMOCMb meopuu & cebe
camou. Ilocmynam npocmpancmea Munxoeckozo
A61emcs Mamemamuieckou 6a3ou meopuu OmHo-
cumenvnocmu (A. /]. Anexcanopog). Huumooice cym-
HAWecs, e20 OONOAHAIOM euje OOHUM 3aKOHOOA-
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MeNbHbIM AKIMOM. NPAGOM YMHOICAMb Keaopam
npupawenus 0S° na —1, umo6wr noryuums Gopmyne
0/151 peanbHbIX 6eIUUUH, A He MHUMBIX.

AHTHYHBIMHA CTOPOHHUKaMH pEIATHBHU3MA CUH-
TaroTcsl ['epakiuT, KOTOPBI «HE MOXKET JBAXKIBI
BOUTH B OJHY U Ty XK€ PEKy», H ero yueHuk Kparu,
KOTOPBIA B Ty K€ PEKy «HE MOXKET BOWTU U OJUH
pa3». Pexa Ta e, HO U3MEHWIACh, 3HAYHUT, OHA HE
Ta. «['a ¥ HE Ta» — HKCKIFO3UBHOE COCTOSIHHE yMa,
poknaroniee ocodoe OTHOIICHHE K ceMy (eHome-
HaJILHOMY BOCIIPUATHIO.

OTHomeHne NOAYNHEHHOCTH cyOBrekta Hely
MPOXOaUT uepe3 Meradusuky ILioTuna. OTHOIICHNE
uieasibHOro (4epe3 COMHEHHE) KO BCeMY JPyroMy
MPOXOIUT 4epe3 MmeradusuKy Kapresmanctpa. OT-
HOIIIEHUE MTOKOS K JBIPKEHUIO BO3HHUKAET B MEXaHU-
ke [Nanuiesi, KOTOPbIA BBOJUT KJIACCUYECKUM MPUH-
LIUI OTHOCUTEIBHOCTHU. Teno, cBsi3aHHAasl C HUM CHC-
TeMa OTcueTa M HalJIro[aTeslb HEM3MEHHBI, HO JIBU-
KYTCd OTHOCHUTECJIBHO. Pa3putus HET, HO €CTbh €10
IIogMEHa HpOCTCﬁHIHM TUIIOM ABHWXKCEHHA — 11O
nHepuyy. CyIIHOCTH, SBJSIOIIMECS [I€KOPaHTAMH
cero ymornoctpoeHusd, Hu 'anunes, Hu [ekapra, HU
WX TPOJOJDKATeNel He MHTEPECYIOT, — OHHM MyCTOTa
HNPOTSDKEHHOCTH, WUIPAIOT JIMLIb BCIOMOTAaTEIbHYIO
poib. [MaBHas «IBHKYIIAS» CHIIA B OTHOCUTEILHOM
JIBIDKEHUY, B MUpPE pEISITUBA3MA — 3TO UAEAIBHOE,
noJietT Metau3nueckoil Mpiciiv B Bbicote Heba u B
OTCYTCTBUU MaT€pHUH, BBITECHEHHOU ITyCTOTOM Mpo-
TAKECHHOCTU. OTCIOZ[a U HAYMHACTCA IMUKE MBICIIU B
CUHTYJSIPHOCTB», a 3aTeM €€ BBUIET U3 «0co0oi
TOYKHU» B popMe. .. Marepun!

B MexaHuke HHYEro He W3MEHMJIOCH C IIPUBHE-
CCHHEM B HEC HOBOI'O MpHUHIMIIA OTHOCUTCIILHOCTH,
CBSI3aHHOT'O C IPUHITHEM IOCTYJIaTa IPOCTPAHCTBA
MuHKOBCKOTO. AOCOIIOTHO MYCTOE MPOCTPAHCTBO U
MaTeMaTHYECKH TTapamMeTp BPeMEHH KIIacCHYeCKOM
MCXaHUKU COXpPaHUIIUCH B pCHHTHBHCTCKOﬁ Mexa-
Huke. Ho B 0OBeKTMBHYIO HayKy OblJla BBEICHA
CyObeKTHUBHAsE U HEOJHO3HAYHAS <IIpollelypa CHH-
xpoHu3aum» yacoB [7]. Koncranta MakcBemna u3
TEOPHH, ONMCBHIBAIOUIEH MHUP 3JIEKTPOMArHUTHBIX
SIBIIEHWH, 0€3 JOCTAaTOYHBIX OCHOBAaHWM CTaljia IjIaB-
HBIM (PUTYPAaHTOM B TEOPHU KayeCTBEHHO APYroro —
MEXaHMUYECKOro IBikeHus. KoHuenTyaipHas 4acTb
pensTHBU3MA HE M3MEHWJIACh. MO-TIPEKHEMY B Me-
XaHUKE HEeT Pa3BUTHs — BMECTO 3TOT0 paccMaTpHBa-
€TCA OTHOCHTCIBHOC ABHUKCHHEC 3aCTBIBIICH ITyCTO-
ThI. Ha mouBe ximaccnyeckoit MexaHuku OypHO B3pa-
CTalOT COPHSKH JIATJIACOBCKOTO JIETEPMHHHU3MA,
«IYpHOI» OECKOHEYHOCTH OJHOTHITHBIX JIBH)KCHUIH
0e3 KaueCTBEHHBIX MepeMeH, (paTampbHOCTH U TIPe/o-
MPENENICHHOCTH COCTOSIHMM BCEX MaTepHUaJIbHBIX
TeJ, CKOPOCTH M KOOPJIUHATHI KOTOPBIX MOTYT OBITh
BBIYUCJICHBI pa3 U HaBCETAa. PensaruBucrckas mexa-
HHUKa HE YCTpaHSAET JaHHBIX HIOAHCOB MeTadu3nye-
CKOI'0 MbIIIJICHHA, HO I[O6aBJ'I}1€T K HUM CBOIO aTpu-

OyTuky. B crenuanbHOW TEOPUM OTHOCHUTENHHOCTH
(CTO) BO3HHKAIOT pPACXOIMMOCTH MpPHU IEPEX0je
Tena depe3 «BepxHUil npenen» ckopoctu. Ho CTO
criacaeTcsi 4yJeCHbIM OOBsICHEHUEM CusiHus YepeH-
koBa. Her azexkBaTHOTO pelieHus: npooieMsl KU3HHU
cBOOOJHBIX MHOHOB. COIJIaCHO TEOPUU OTHOCHUTENb-
HOCTH, (pu3MvecKas BCEJICHHAs HaXOAWTCS moj aob-
comoTHOW cdepoii OeckoreuHor Mmacchl. Ocobo
CTOUT BAXXHBIN IS )KU3HU UAEH U TE

Hapagokc 6am3HenoB. Ha mpoTspkeHuH mpo-
IUJIOT0 BeKa 0o0Cyxaancs TaKk Ha3blBaEMBIH «mapa-
noKkc OnusHenoB». B yueOnuke [8] ccputarorcst Ha
pa3HbIe KOJIMYECTBA 4acoOB B cucTeMax S u S, Ho
4yTO MCHIACT MACAIIMCTY CTAaBUTHL YacChbl CILIOHIb
BJIOJIb JIMHUH JBIKEHHS B S 11 S,? dusocodcTByro-
LIMEe yYeHbIE, TPUBOASIINE NapaJOKChl «B HOPMY» U
B COOTBETCTBUEC C HasMAAHUAMU BCIHMKUX y‘II/ITCHeI\/'I
YeJI0BEUECTBA, JENa0T NachIHCHBIE BBIBOJBI O TOM,
9TO, SIKOOBI, B 3TOM Iapajiokce Bce JIeTI0 B HeoOpa-
TUMBbIX SBJICHUSX, CBA3aHHBIX CO CTapTOM'(I)I/IHI/IHICM
W pa3BOPOTOM KOCMHYECKOTo ammapara. [ mOKocTb
MBILUIEHUS JOXOAUT O TOrO, YTO KaXKyIIeecs: yCKO-
peHHe 3eMJIsIHMHAa BO BpeMsl Haudana BO3Bpara
CTpaHHUKa OOBSBISIOT OOS3aHHBIM HEKOeMy 3(-
(EeKTUBHOMY T'PaBUTALOHHOMY IOJIO, a NEHCTBU-
TEJIBbHOE YCKOPEHHE 3BE3J0JIETa CUHUTAIOT... HECYy-
mecTBeHHBIM. He ToBoOps yke o ToMm, uTo B Onaro-
ponsom nene cnacanus CTO onmpanuch Ha «hu3u-
Ky» TOUYEK pa3pblBa BEILECTBEHHBIX (YHKIH, KOTO-
poit kak He ObLI0, Tak U HeT [9]. [TockonbKy TyMaH,
HNOAHSABUIMICSA BOKPYT OJHOM U3 CaMBIX 3araJOuHbIX
teopuil XX Beka, 10 CUX MOp HE paccesuics, Koc-
HEMCSl OOIIENPUHATON TEOPETHIECKOH CXEMBI, O
KOTOpoil paboTaeT MallMHa HAyYHBIX MpelcKa3a-
HUM, BKpaTLe HAallOMHHUB CYThb PEISATUBUCTCKOTO
cuHKCa.

«[lapagokc ONM3HENOB» 3MKACTCS HA MOHSTHU
CKOpPOCTHOH oTHocuTenbHOCTH. PDalyna ymo3pu-
TEJIbHOI KOCMUYECKOH Ibechl He3areinuBa. KuByT
cebOe aBa OnmsHena. Kak BApyr oAMH U3 HUX BOJICHO
TEOPETUKOB OTIMPABIISIETCS B JOJITO€ KOCMHYECKOE
nyremecTtsue. 1 B pesynbTare €ro mojera ¢ TOUYKH
3peHusi ocTaBiierocs Ha 3emie Opara BO3pacT ITy-
TCIICCTBCHHUKA OKAXKETCA MCHBIIINUM U ONPCACIIUTCA

V2
corimacHo ¢opmyie: t=t,,/1- pelt rae V. — CKo-

poCTh 3Be310J€eTa, C — CKOPOCTh CBETa, t, — Bpems,
npoueaniee Ha yacax corpyaHukoB L[ VIla, t — Bpe-
M, TpoIleAlIee Ha 3BE30JeTe C TOUYKH 3PEHHUs
3eMiistH. ScHo, uto t<t, Baumanue, Z! A Moxer
OBITh, )KU3Hb CTaHET KOpoUue?

OpHako ¢ TOYKH 3pEHHs HETIOCE bl IPH BCTpeye

V2

Mostoxe Oyxer nqomocer: t =t,,/1- ? , TIIe Terepb

t — Bpems, mporieaniee Ha 3emiie ¢ TOYKH 3PEHUS
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KOCMOHaBTa, 1, — nmpoBeneHHoe cTpaHHUKOM B Koc-
Moce II0 OTcueTy Ha kopabne. SIcHo, uTo t, > t. Ka-
3aJ0Ch OB, BcE MPaBWIBHO, HO C TOYHOCTHIO J0 Ha-
00OpOT: C TOYKHM 3pEHHUsI CKHUTAIbI[a MOJOXE OKa-
KETCSl ero POJCTBEHHHUK, OCTaBIIMICS Ha 3emie, a
JIOMOCEZl YBEpEH, YTO MOJIOKE OyAeT KOCMOHABT.
«MoJoxe, HO CTapiie» W «cTapliie, HO MOJOXKe» —
KaKk BcerJa CO BpeMeH OBOymHaa, 3HAMEHUTOTO
CBOUM HU3pEUYCHHUEM «S — JIKen».

Ho BOT «TOouKy» mOJ «mapagokc OJM3HELoB»
crasutr U. JI. HoBukoB [11]. Oxa3ssiBaercs, 4TOObBI
J0Ka3aTh, 9YTO MOJIOXKE OyJeT IyTeIEeCTBEHHUK S, a
HE TOT repod S, KOCMHYECKOW MENOAPaMBbI, YTO OC-
TaBayicsl Ha 3emJie, HY>)KHO BMecTO (OPMYJIbI 3aMel-
JICHUSI BPEMEHM JUIS JBIKYILETOCS B cUCTeMe S,
kocMoHaBTa S, monydyennoit B CTO, nucats Gpopmy-
amy u3 OTO. Jlerko nmoka3atk, 4TO 3TOH Mepoil mapa-
JOKC JuIb ycyryonserca. HyxHo onpenenars cam
BO3PACT, a HE KAXKYIINECS U3MEHEHUs 3TANOHA JUIS
BpeMeHHOro mnapamerpa. Kak u B ciywae cBobon-
HBIX, & HE CBSI3aHHBIX B S/Ip€ MMOHOB, COBPEMEHHbIN
noH Kuxot npoxwuser, cornacao popmyne CTO, He
Dt,, a Dt ner, mpuuem Dt < Dt,. Ecm ycroBust sxu3HH
C ee JMHAMHUKOW W JSHEPreTHKOW OJWHAKOBHI B S U
Sy, TO YTOOBI TOBOPUTH O MOJIOKABOCTU HEIOCE/IBI,
HYXHO OIIFAITb CHACJIAaTh PCIATHUBUCTCKYIO ITOATACOB-

2

\Y
ky: Bmecro Dt = Dt,1-—  mucars
c

\/
Dt=Dt,/,/1- — - W tak no Geckoneunoctu. Ho
C

Cuwnnna 3xecs B ToM, uto OTO siBRsieTcst Teopuet,
BHemmHel o ortHomeHUI0 K CTO. «O0bsIcHEeHUE» ¢
[IOMOILBI0 BHEIIHEW TEOPUU BHYTPEHHETO MPOTHUBO-
peuusi, BO3HUKAIONIETO B KaKOH-TMOO TEopHH, He
BITOJTHE KOPPEKTHO.

3ayacTyl0 B KauyecTBe MapaMeTpoB B (uzude-
CKOW TEOpHH TPHUHHMAETCS BPEMsS M MPOCTPAHCT-
BEHHbIE KOOpJAUHATHI. CUMTaeTcs, 4TO HET HUYETO
MpoIIe pacTBOpa Ayru Ha nudepdiaare 4acoB, Moka-
3pIBAIONMX «BpeMsi». Ho camo ycTpolicTBO yacoB
WIHA CIHJOMETPa COMHEHHWH, KaK MpaBUJIO, HE BbI-
3bIBACT U B JAHHOW TEOpUU HE PACCMATPUBAETCH.
Tem Oomnee 5TO OTHOCHUTCS K BBIABICHHIO (hU3HUe-
CKOW CYIIHOCTH UCIIOJIb3YEMBIX B TCOPUU TapaMeT-
poB. TepMmojrHAMHKA B CBOWX OCHOBHBIX YpaBHe-
HUAX HE UCIOJB3YCT SIBHO TAaKUC (1)I/I3I/I‘ICCKI/IC KOH-
CTPYKIIMH, KaK BPeMsl U MIPOCTPAHCTBO (00BHEM — 3TO
HE TMPOCTPAHCTBO, a 4HCIO). BBoautcs ycioBue
KOPPEKTHOCTH OCHOBHOTO YpaBHECHHS, (DUKCHPYIO-
LI€€ BHEIIHUNA 10 OTHOLICHHMIO K TEOPHUH IIapaMeTp
Bpemenn [10]. B HekoTOphIX 3amadax (TepMOdJIeK-
TPUYECTBO, IPUPOCT SHTPOITHH U JIP.) MapaMeTpuye-
CKOE BpPEMsI BHOBb «BO3BPAIACTCS» B TCOPHIO U3-
BHE, HO Ha aKCHOMATHKY BO3JICHCTBUS HE OKa3bIBa-
er. ®usnyeckas marpopMa BPEMEHH CTPOUTCS Ha

HNOHATUM 3HTPONMHM — B OTIMYHE OT HPOLEAYPHI
O0TOOpaXEHUS IMKIMYECKUX IPOLECCOB ApPYr Ha
Jpyra ¢ HMCIOJb30BAHUEM T'€OMETPUYECKUX KOH(DU-
rypauuii Ha yacax [14]. B mociennem BapuaHTe OI-
peneneHusl NpoLEAypPHOro CTaHAapTa Uil BpEMEH-
HOTO ITapaMeTpa y4acTBYeT IOHSITHE HHEPTHOM Mac-
CBl, KOTOpasi KOHKPETU3UPYET BCE BpallaTebHbIE U
MoCTylaTeJIbHbIE ABIKEHUS B MeXaHHKe. Macca
SIBIISIETCS  BEJIIMYMHONM OOBEMHOM, JKCTEHCHBHOIA.
3HAuYUT, B COBOKYITHOCTH, BHEIIHUHN 110 OTHOIIEHHIO
K TepMOJMHAMHYECKON Teopuu mapamerp t° t,. —
BEJIMYMHA JKCTEHCHBHas. DTO Tak M B KapTe3uaH-
CKOMl METOJOJIOTHH, OCHOBAaHHOM Ha INPUMEHEHHH
9KCTEHCUBHBIX T€OMETPUUYECKUX KOHCTPYKLHUIi, cpe-
1 KOTOPBIX TNPUCYTCTBYET M T'€OMETPHU30BaHHBIN
BpeMeHHOHN mapameTp l,.. OnHako Bpems, ompene-
JsieMoe 4epe3 TEPMOJMHAMUYECKOE ITOHITHE SHTPO-
UM, Yepe3 HeoOpaTHUMbIE MPOLECCHI, MPEICTaBIICT-
Cs Kak 3epKaJbHOE OTpaKEHHE TEeIUIOdHepreThude-
ckux nporieccor: t © t,,, ~ TS, roe Temneparypa T —
BeJIMYMHAa WHTEeHCHBHasA. lloaToMy Xonm BpemeHH,
JneTepMUHUpyeMbii o Gopmyne: At,, ~ TAS, no-
HUMAaeTCAd KaK IpPOlLleCC MHTEHCUBHBIA. J[MHaMuue-
CKHUI aclleKT BO3pacTa >KUBOW OHMOJIOTMYECKOW cHc-
TEeMBbl, ONpeneIsieMbli 1O €€ (YHKIHMOHAIBHBIM
BO3MOXHOCTSIM, IO POCTY Oecnopsiika B yImpasiie-
HUU ¥ CAaMOBOCIIPOM3BOJICTBE KJIETOK, COTJIacyeTcs ¢
SHTPONHITHOHN KoHIenmueld. CaMm BO3pacT — BEIHYH-
Ha OKCTCHCHBHAs, a IUHAMUYECKUI KOHLEILHS
BpEMEHH, CBSI3aHHAs C MPOIIECCOM CTapeHus, — Be-
JIMYMHA UHTEHCUBHAs. BBUly THaNEKTUYECKOU TTPO-
TUBOPEYMBOCTH 3THX JIBYX aCIIEKTOB BPEMEHHU TeMa
PENATHBUCTCKUX OMOJIOKEHUI Heucuepraema, H
«@DU3NKH TPOAOIDKAIOT IIYTUTH» — (CM. OJJHOMMEH-
HYIO KHHUTY U IIKOJIbHbIC YU4eOHHUKH M0 (PU3HKe), XO0-
TS BOIIPOC COOTHOILEHWS MHTEHCHBHOW M OSKCTEH-
CHUBHOW CYIIIHOCTH BPEMEHH B paMKax reOMeTpH30-
BAHHOW TEOPUU HEPA3PELLIHM.

Bpewms, ompenensiemoe B CTO, He sBusieTcs
BpEMEHEM, KOTOPOE COOTBETCTBYET BO3pacTy dYelo-
Beka. CpaBauM CTO u tepmomunamuky. B CTO
BpeMs UMEeT CTaTyc IapaMeTpa; 3TO SKCTCHCHBHAas
BEJMYMHA, «Ipullenmas» B teoputo uzsue. B CTO
JTUIIE 00CYXKIaeTcsl ee KMHeMaTH4ecKasi CyIIHOCTb,
Ha3BaHHAas «OTHOCHTEIBHOCTBIO BpeMeHW». B Tep-
MOJIMHAMUKE, Ha YTO ObUIO 0OpalieHO BHHMaHHUE
BBIILIE, BHEIIHEe BpeMs 3a(UKCHPOBAHO, TO €CTh
OTCTPaHEHO OT y4yacTusi». JIUIb NpU COCTHIKOBKE C
IPYTUMH TEOPHUSMHU B NPAKTHYECKHUX 3aJadax 3TOT
napaMeTp BHOBBH «akThBeH». Ho cymectByer io-
pEHII-MHBapHaHTHAs SHTPOMNUS, JOKaJbHas BapHua-
LUsl KOTOPOM ecTh BeIMYMHA WHTeHcuBHas. C 3H-
TpoOIMeH, ¢ 3aKOHOM €€ BO3pacTaHus, CO CTaHOBJIE-
HHUEM MHOTHE CEephe3HBbIE HCCIIE/IOBATEN CBS3bIBA-
10T OZIHY W3 CaMbIX IIPUEMJIEMBIX U I1OCIIEI0BATEIIb-
HBIX KOoHIenuuii Bpemenu [14]. Tlpu stom s pas-
JIUYHBIX 3aMKHYTBIX TEPMOJIMHAMHYECKUX CHUCTEM
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HNPUCYLI HOBBIM THUI OTHOCHUTEIBHOCTH BPEMEHH,
CBS3aHHBIM C U3BMEHEHHEM B HUX BHYTPEHHEH 3HEp-
THH ¥ pabOTHI.

B mapagokce OMM3HENOB MMEET MECTO HEKOp-
PEKTHOE CMEIIEHHE IBYX CYILECTBEHHO pa3HbIX Be-
JIMYUH, OTHOCSIIUXCS K JIOTHYECKH U (U3UUECKU
HE3aBUCHMBIM CXEMaM HMX ompezeieHus. B memom
tepmognHamuka 1 CTO BBHUIYy B3aUMHO IMPOTHBO-
MOJIOXKHBIX MIPeoOpa3oBaHUN TeMIEpaTyphl U KOJHU-
yectBa TerioThl 1o [Tnanky u Otry (cm. [10]) siB-
JSIFOTCSL JIOTMYeCKH (METalIOTHYecKn) M KOHCTPYK-
TUBHO HE3aBUCHMBIMU TEOPHSAMH. AKCHOMATHUKU
3THX TEOpHH pasHble. XapubJa pensTUBU3MA Haro-
MHUHAeT CUTYaIHIo ¢ Mpo0IeMoii KOHTUHYyMa B Ha-
WBHOH Teopun MHOXecTB. CXoqHa ¢ MHU(PUIECKAM
qyauLieM npo0iemMa IsAToro NocTynara B reOMETPUH
EBknuaa. Ho B nanHOM cityuae peub UIeT He 00 OT-
JENBHOM aKCHOME, a O BCEH CUCTEME aKCHOM TEPMO-
muaamukda 1 CTO.

Takum 00pa3oM, BBICHSIETCS, UTO 3a/1a4a 00be-
nunenus CTO u TepmoamHamuku He pemieHa. [lo-
MEpEYHbIE 3JEKTPOMArHUTHBIE BOJHBI PacHpoCTpa-
HSIIOTCSI Ha TPaHUIE IBYX MHPOB — MPOSBICHHOH,
«OIIYIIaeMOi» MaTepul U CKPBITOH, 3QUpPHOI cyO-
craHiuu (Cp. ¢ MOBEPXHOCTHBIMHU BOJIHAMH B Ceiic-
MHKe). B OTiHMYne OT TEOpUH 3JIEKTPOMArHUTHBIX
SIBIICHU, TEPMOAMHAMIKA UMEET /IO HE C IPHUPOM
U HE C €r0 AJIEKTPOMArHUTHBIM IMIPOSIBICHUEM, a CY-
ry0o C BELIECTBOM, MMEIOIIMM MaccCy, C BBIAEJICH-
HbIMH 13 3Qupa aHcamOIsiMu KoprycKyi. Benmnuuna
aHcaMOJiell HACTONBKO BEJIHKA, YTO TI0 3aKOHY MEPHI
OHH TIPHOOpETaroT HOBBIE KayecTBa, HEXEMHu dup,
€ro 3EKTPOMAarHUTHAs IOUIOKKA HIIM HECKOJIBKO
yacTull. [T03UTUBUCTCKUI «CHHXPOHH3ATOP», Pabo-
TaOIMU B TOCT-WHTEP(EPEHIIMOHHOW CHUTYaIlnH,
KOrJa TIIATEeJIbHO HE PACCMOTPEHHAas (PU3MKA OIIbI-
TOB MalikenscoHa yxe 3a0bITa, AaB WIIIO3UI0 00b-
SICHEHHS OTCYTCTBHS JBHXXCHHUS TOTO, YTO HE JIBU-
KETCs 110 ONPEAEIECHUIO0, U3 IpeApaccBeTHON (uzu-
K1 Hayana XX BeKa NEPEHOCUTCS Ha APYyrue pasje-
bl HayKW. Temepb pPeNnITUBUCTHI «CHHXPOHH3HPY-
ot ¢ CTO oxny Teoputo 3a apyroi. /laB oceuxy B
TEPMOJIMHAMUKE, Pa3pa3UBIINCh KPU3UCOM HEIO-
HUMaHusl QU3MKM U JIOTUKH B «mapajokce Onm3He-
LOB» U NHOHMU3ME, TEOPHUS] OTHOCHUTEJILHOCTH, JIH-
LIEHHasl BPEMEHHU, MOKET OBbITh MOCTaBJIEHAa B Kaye-
CTBE MpHMepa M B HasuaaHue mrooutensm Oyrado-
puii B Hayke Oyayllero, B 4eM MpHOOpETET, HaKo-
Her, otepsHHoe Bpemsi. Cerogas nenHocts CTO
COCTOUT B TOM, YTO OHA YKa3bIBaeT OOBEKT BHHUMa-
HUS (PU3UKU — 9TO TPaHHUIA MEXKIY <«OIIyIIaeMOn»
MaTepuel U CKPBITOH ee 4acThi0. A KOJUTM3WU KBaH-
TOBOM MEXaHHKH — CTaBsT I10-HOBOMY MpoOjIeMy
B3aMMOJICHCTBUS BELIECTBA U TOJS.

Yacts |V. CBOUCTBA KOPOHBI TAMOBA:
B BOJAE HE TOHET, B OT'HE HE T'OPUT
(Bpemst sKu3HU UIICH U TeJl UCUHCISICTCSI C BOJTHCHUEM)

TCOpI/IH OTHOCHUTCIIBHOCTH HE OTBE€YACT Ha BO-
IpOC O MPOJOIDKUTENBHOCTH KM3HU Ten? Hy u uto
x! OTBer mns upel BO3MOXKEH B JyXe KapTe3uaH-
CKOW reomeTpu3anmu Mupa. HyXHO 0O0BEAMHUTH
BpeMsi, IPOCTPAHCTBEHHBIE KOOPIMHATHI, SHEPTHIO U
MMITyJIbC B OJHOM TIe€OMETpUH — BOCBMUMEPHOU
HOPMHUPOBaHHOIl anreOpe OkTaB (reoMeTpHs — 3TO
toxxe anredpa!). Ilocie BbIYHMCICHHI MOTyYaeM
bopmyay (*) s mpupaiieHus BpeMEHHOTO mapa-
MeTpa B CHCTeMe S, eciiv B S, THIIb U Tiaab (moj-

2 2 2
pobuee B [6, 16]): dt = dt, [1- V. f__ w-
27 527 2
[ C C

r7e V — CKOpPOCTh HJIeH, V. — XapakTepHas (u3mde-
CKast CKOPOCTh (MOXKET OBITH OOJIBIIIE CKOPOCTH CBE-
Ta, 4TO He mpoThBopeunT dusuke [12, 13]), f — cuna
BO3JICHCTBYS MIeH Ha Macchl, f, — crangapTHas cua
OJIHOW JIOIIamu, W — MOIIHOCTh B3aMMOJCHCTBHS
MHIYKTOpa-I'aMOoBa M TEPUUIHMEHTOB, W, — MOII-
HOCTh CTaHIApTHOro (HU3MYECKOro mporecca. Bos-
moxeH Bapuant: V = VI, f =fJIt, w=w,, tne ' —
rapMoOHHYecKast GyHKIHs OT t .

W36aBumes ot Bxosiei B (*) cuibl, abCOMOT-
HOW B JHO0OW WMHEpHMAIbHOW CUCTeMe oTcuera. B
TOHKOM MHpE, TJ¢ OOWTAIOT WAEH, IS MPOCTOTHI
BBIKJIAJIOK MOKHO TpeneOpeub f u W. Ocranercs
¢dopmyna uz CTO, HO i )xuBydecTH ujaen. Tenepsb
BCIIOMHHUM, KTO MBI €CTh — CHYIOIIIME U KOIIOMIAIINe-
Csl Ha MQJIOM OCTPOBKE OBITHSI BMECTE C MPHHATOM K
UCIIOJTHEHHUIO a0CTpaKIuei, 4TO B MUpPE €CTh Mpsi-
MOJIMHEMHOE paBHOMEpHOe JBwxkeHue. Ha camom
7ieJIe 9TO He TaK HU B MUKPOMHUpE, HA B MaKpOMHpE,
Hu B KocMoce: BcE BOKpyr KosieOneTcsi, KpyTHTCS,
BoJHyeTcs. Tak cka3arh, BceoOllee BOJHEHHE BO-
KPYT Hac ¥ B HAac, HO C pa3HBIMH aMIUIUTY/IaMH, dac-
totamu, (azamu. JIo)KHAs MBICTb W YMHAsl CIBUHY-
oI 110 (hase Ha 90° (mpuHsTa KcTuHA: t = 1 1 oTBEpr-
HyTa J0Xb: f = 0; 3a06bITa nctuna: t = 0, TopkecTBY-
et Jiokb: f = 1). 3HaYuT, CKOPOCTH HX PACIPOCTpa-
HEHMSA V = UCOSWt 1 V= U SN Wt, COOTBETCTBEHHO
(moxp W WMCTHMHA Bceraa Ipyr APYTy HamepeKocsk,
NpUYEM UCTUHA TOCEIIACT HAC MOCIe KPYTOH JIKH).
['amMOB poawiICcs ¢ OZHUM T'aKOM CTO JIET Ha3al, OT-

d » 540"
2(100zem + 2ax)
Oy, u MOJTy9YaeM, 4TO UIes ero ceroins Beyna (4a-
ChI OCTaHABJIMBAIOTCSI IPH OTCYETE BPEMEHH JKU3HU
ujaeu, mapsuie Hax Hamm: dt = dto\/ﬁ. =0 a
CTPEJKH YacoB, TOKAa3bIBAIOIIMX COOCTBEHHOE Bpe-
Ms, pasmasaHel 10 nudepbmary, T.K. dt,

dt

® ——— « ¥). Kak u pyKoImucH, ujieu He cropa-

-1

CIOZ1a yacTOTa BOJIHBI W =
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to1. Ho mpoiiner Bpems, n Kocrst Kprouknn n3 9°
MIOCTPOHUT HOBYIO TEOPHUIO, U3 KOTOPOH OyZeT ciesno-
BaTh, YTO B MPOOMPKE YUYUTEIBHUIBI XUMHHU TPO-
HU30MAET KOHJEHCALIUS PEJIMKTOBOIO U3TyYEHUS U U3
nuaen ['aMoBa BBIKpUCTAIIM3YETCS anMas. YiKe Ccei-
gac cyuTaroT, uto PU — 5T0 HE UTO MHOE, KaK TEmIo-
BOW 1myM 3¢upa, \ OH OJHOPOIHBIH W M30TPOITHBIMH
[17].

BriBoa. Tpenemyiast kKapTuHa MUPO3JIaHUS CO-
JEePXKUT B cebe BO3MOXKHOCTH OTHOCHTEIBHOI'O OIl-
peacicHrd KHUBYUCCTHU PII[CIZ COrJIaCHO TOMY WJIA
WHOMY TEOPETHYECKOMY PENSITUBH3MY 1O (opmyre
«Pajukan u3 M» (He Hy)XKHO BOJHOBAThCS: 3TO IMPO-

CTO \/; , TIe M — J1t00ast, HO MBICITB).

Jlpyro#i BeiBoa. B mukpomupe dopmyna (*) ¢
HabOpOM rapMoHWYecKuX (GyHKImMH mis U, f, w...
JIaeT TPEJCTaBICHUE O TUHAMHKE KBaHTA MPOCTPaH-
CTBa-BpeMeHH, HaJ TpoOIeMol KOToporo pabdotan
HeyBsinaronmii  A. U. Bsuteiie  [15]. KBant mpo-
CTPAaHCTBa-BPEMEHM — 3TO HE 3aCThIBILIEE HEYTO, HO
OH COTKaH CIUIOIIb W3 JAWHAMUKA W JHEPreTHKU
MPOLIECCOB, HEOOPATHMOCTh KOTOPBIX aHATMTUYECKH
clienyeT W3 TEeOopuH, CHOpMYIMpOBaHHOH B MpO-
CTpaHCTBe HaJ anreopoit Kamu.

Takum 00pa3oM, YKpalIeHHas PEeTUKTOBBIMU
Jy4aMH KOpoHa ['aMoBa B OTHE 3araJlo4yHo XOJIO/IHa,
a B Boje cuser! M sTor ¢usmueckuit MuHUpeOycC
MOTYT JIETKO pelnTh yyamuecss OMI.

TI'ope mem, kmo 206opum npasoy npsamo.

Tepnam mex, Kmo 0CIMPOYMHO NPU IMOM ULYINUM.
He nonumatom mo2o, kmo noo moHKum coycom
00eccKko2o mopa

nooaem xoms u HeoObIYHYIO, HO ceedxcylo Mcmuny

I'amoB OBLT Ha TOJNOBY BBIIIE BCEX (PUIUKOB-
TeOpeTUKOB XX BeKa. TONbKO, MOXKaIyH, (GUIUK
IOmuit Pymep u noat Pobept PoxknecTBeHckuit Mor-
i OBl JOTSHYTHCA A0 €r0 TBOpuYecKow Makymku. C
BBICOTHI CBOEro MOJIOXKeHUs J[KOopax BuIen MeTa-
CTa3bl HE TOJBKO COBPEMEHHBIX eMy (DHU3NYECKHX
TEOpUil, HO U BCE HAYKH KAaK COLMOKYJIBTYPHOIO
iacTa OUBWIM3ALNY, TSDKEIIO OCO3HABANl €€ HEW3-
JICYUMYIO METa0OJIMUECKYIO OOJIC3Hb.

Bwmecte ¢ Tem ['eopruii AHTOHOBHY MPEAIYBCT-
BOBAJI BECh XOJI pa3BUTHs HayKu. [loaco3narensHo B
HEM 3peJl MpOTeCT MPOTHUB MO3UTHBM3MA, Mparma-
TH3Ma, aJOTMYHOCTH U COIMAIBHO-TIOIUTHYECKOM
3aBUcUMOCTH Haykun XX Beka. KTo-To uckan mpu-
YUHY TpareJny y4€HOTO B MCKYCCTBEHHBIX IPEMST-
CTBUSIX, YMHHMBIX PEaKIMOHEpaMU COBETCKOIO pe-
KMMa, KOTOpbIE OHH PacCTaBIUIM B BHIE NayTHHBI
KOHIIIarepei Ha ImyTd ¢cBOOOJHOIO OT JOI'M MBbIIILIE-
Hus. B pesynbrarte ['aMoOB ObUT BBIHYXIEH SMHUTPHU-
poBath u3 CCCP. [Ipyrue cBsi3pIBaliu €0 3aTsHKHOU
cTpecc ¢ Tockod mo Poccuu, 4TO IPOSBWIOCH B
TBOPUYECKOM W3THaHWM. TpeTbH CBOIWIM CYTh Iy-
XOBHOTO KpH3UCa K €ro CIEeACTBUI0O — HE BCerjaa

TJIAJKUM CEMEHHBIM OTHOIIeHHSIM. | TyOMHHBIN uc-
TOYHHMK HEYIOBJIETBOPEHHOCTH I'€HHUS JIEXKUT, OIHA-
KO, B caMOil Hayke. BCIIOMHHUM 371€Ch CXOAHBIE Tie-
pexuBanus JI. bonbliMaHa, npuUBealIne €ro K Kara-
ctpode. s 'amoBa TIIaBHBIM BCET/Ia OCTaeTcs Io-
WCK Hay4HOU MCTUHBI. BCE€ ocTanbHOE y HEro OTXO-
JIUT Ha BTOPOH IUIaH.

B nenoBTropumoii cynanbe ['eopruss AHTOHOBHUYA
3aMEeTHBI BCIJIECKH PEJIMKTOBOW TeMIIEpaTyphl, Ie-
peXOAsIIME B CIIOJIOXH HUCKPAIIErocs TalaHTa. OTo —
ropsidasg KpoBb 3alOpOXKCKHX Ka3aKoB, OCTpOyMHE
OJleCCUTa, CTOMKOCTh HeTepOypKua, OpPUTrMHAJb-
HOCTh MBICIIE JaTyaHWMHA, OCHOBATEIHHOCTH KEM-
OpUIIKCKHX YUYEHBIX M Pa3HOCTOPOHHOCTH HHTEpe-
COB amepukaHua. Bee 3Ty kadyecTBa, npucyiue 'a-
MOBY, 3((PeKTHO TPOSIBUINCH B €ro 10 KOHIA He
MTOHSITOM TBOPUYECTBE.

31ech HaCTyHaeT TOT HOAXOAAIINN MOMEHT, KO-
rZa UCTOpUSl HayKd HOJHMMAaeT OOKajl, HallOJHEH-
HBI MCTUHOM, 32 3BE3/Ibl, KOTOPHIC B INIyOWHE BEKOB
HE TacHyT, a pa3roparoTcsi BCE Apye U spye, HallpaBs-
JIS151 XOJ] BCEJICHCKOr0 BpeMeHH!

IIpunoxenue
MUKPOITIOCOBME 110 CO3JAHUIO
TEOPUI JJ151 HAUMHAFOIINX
(CrapriexTacCHUKH U 0COOEHHO EPBOKYPCHUKH
TOPAT JKEJTaHUEM CTPOHUTH COOCTBEHHBIE TEOPUH, HA
4TO UX BIOXHOBIIsIET BeeneHckas MyapocTs)

Hcmuna nuyymo ne cmpadaem om moeo,
Ymo ee Kmo-mo He NPU3Haem.
Opunpux lmmnep

Illaz nepewii. TaTenbHO Pa3IIIsIbIBAETE, BbI-
CIIyIIMBaeTe, BBIHIOXUBAETE€ BCE, YTO IMPOUCXOIUT
BOKpYT, HM3y4yaeTe MHp, BBIKPHCTAJUIN30BbIBas U3
Hero camble oOmiue cBoiictBa. [Ipumep: mMup MHO-
KECTBEH; BCE B HEM HAaXOIUTCS M IBIDKETCS; €CTb
MacCUBHBIE TeNa, YTO OMIpEJeNsieTcs Yepe3 Mocpe-
HUKa — u3inydeHue. Buumanue, Z! He 3aObiBaiite,
YTO BBl CKJIOHHBI K HJICATTU3MY OTPOLY.

Illaz emopou. Beibupaete N Gpu3nueckux Beu-
YHMH, ¢ KOTOPBIMH TPEICTOUT padoTaTh, — >Kela-
TEJBHO B IOJIHOM KOMIUIEKTE, CTaBUTE UM B COOT-
BeTCTBUE (DYHKIIHH M OTIEPATOPHI, MPH HEOOXOIUMO-
CTH BBOJAWTE HOBBIE KOHCTAaHTBI. Z. HE OIpaHHYH-
BaiiTeCh OJJHOM BETMYUHOM (CKOPOCTHIO).

Illaz mpemuii. Beibupaetre N-MepHBI MOHOU]]
M, cTpouTe ONEepaTOpHBIA U IPEIMETHBIA TEPMBI,
nepeMHOoXaeTe UX COrinacHo anredpe Ay, ompene-
JIeHHON Ha M, nomydaere teopuro 4. Mmere BO3-
MO>KHOCTH TIpe/IETbHBIX MIEPEXOA0B OT A K TEOPHSIM,
ONMU3KKM K KilaccuieckuM. HoBwle Teopuu cyTh T€o-
pembl T, Ilpu 3TOM coxpaHsieTe U BHUMATEIbHO
n3y4yaeTe NMKaHTHbIE 0COOCHHOCTH B 7 4.

Illaz yuemeepmurit. OnipenensieTe HaYaIbHBIC U
TpaHUYHBIE YCIIOBHUS JUIsI KOHKPETHOM 3a1adu, co3-
JlaeTe aJIrOpuTM peIIeHUs CUCTEMBbl YpaBHEHUH,
MPOrpaMMHO €ro peanusyeTe, Molydaere YHCIeH-
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HYIO MOJIeNb SIBJICHUS, aHAIM3HPYETe PETyIsIpHbIe
pelieHusi, CpaBHUBAETE C TEM, YTO CYIIECTBYET B
NPUPOJIC U yTPaMOOBaHO y Bac B rOJIOBE, HA Ka4eCT-
BCHHO HOBOM YPOBHC€ BOCIPUATUA OKPYKAKOUICTO
Mupa u cebs camoro BosBpamaerech Ha Illaz nep-
6blil.

[ocie HECKOJIBKUX IUKIIOB MEPBOKYPCHHK I10-
JydaeT cOOCTBEHHYIO TEOpHIO, Hampumep B Audde-
pennmanbHoi popme (cM. mpumep B [16]). MoxHO
BBOJUTL IPYTHE OIEPaTOpPBbI, HE MEHEE IPOTUBOPE-
YUBBIE, YEM OIIEPATOP IPOU3BOHON WIK UHTETPAJIA.
JInst TBOpUecTBa 371ech Tpola HAayKH MIMPOKAa M OT-
KpbITa. Jla cilaBeH BOBEKHM TOT, KTO CTYINHJI Ha Hee
0e3 cTpaxa u ynpeka!
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thunocodus

THE CORONA OF GAMOV CROWNSTHE PHYSICSOF THE TWENTIETH CENTURY
Vereschagin I.A.
Perm state technical university, Perm

Two components symbolize the talant of G.A. Gamov. The first one is the calculation of the M etagal axy
relict radiation. The second one —is the deduction on the structure of the organic substance genetic code.
Considering their sum, we may come to the conclusion: it determines synergetic unanimity of the Universe
and its reflection - a man. Multicomponent relict radiation of the Gamov temperature is a genetic code of the
Universe, crowning the physics of the 20-ieth century.
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