B.K. Uebanon

HexoTopsbie pasMbIILICHUS] K BOIIPOCY: «YHUBEPCAJIbHbIC OHTOJIOTHYEeCKHE IPUHIUIIBI -
HHBAPUAHTHI (PyHIaAMEeHTAIbHbIE KOMIIOHEHTBI, A0COJIIOTHI), ATPUOYTHI, YHUBEPCAJIbHbIE
3aKOHbBI I KPUTEPUM COOTBETCTBUS (PU3NUeCKOi Teopuu peajibHOCTH bbiTHs 1
YeJIOBEYECKOM NPAKTHKH

st Toro 9ToObl OrpaauTh JIIOOYIO TEOPHUIO TO3HAHWS (B MEPBYIO ouyepens (PU3UYECKy0) OT
(byHaaMEHTaIbHBIX 3a01yXJIEHHH, OYEBHJIHO, HEOOXOAMMO CO3/laHHE€ CHUCTEMBbl CBOEro poja
aOCOJIIOTHBIX UCTUH, PEBU3US KOTOPHIX OUEBUIHO OECCMBICIIEHHA U HEBO3MOXHA HU JIOTUYECKH, HU
MaTeMaTHYeCKH, HU SKCIEPUMEHTAJIbHO. ['eoMeTpus, MaTeMaTHKa M JIOTMKa, OyJydd MOTY4YUMHU
MHCTPYMEHTAMU I[I03HAHUS, B TOXE BPEMs SBISIIOTCS KOBAapHBIMH MCKYCUTEISIMU IOXYXKeE
610elicKoro 3Musl, Tak Kak SBJISIOT HAM HE TOJIBKO AEHCTBUTEIbHBIC OTPAKEHUS PEAIbHOCTH, HO U
OIPOMHOE€ KOJIMYECTBO MHHUMOCTEH, HEHAJIUYHOCTEH, HEJICUCTBUTEIBHOCTEN, HEPEAIbHBIX,
9BOJIIOLIMOHHO OTPUHYTBHIX BO3MOKHOCTEH, OAETHIX B Oe3ynpeuHble aOCTPaKTHBIE OJEXK[bI ITHX
Tpex Hayk. C [pyroil CTOpPOHBI, OHHU >K€ MOTYT MCKaXaTb OTPaK€HUE PEAJbHOCTH J10
HEY3HAaBa€MOCTH B CHJIy OIpPaHHMUYEHHOCTH, KaK TOYKM 3pEHUs HaOJtoJaTess, Tak U COOCTBEHHOM
3epKalbHOCTU. TO ecTh, HEOOXOAUMBI JIOTUYECKH HEMOJEIUPYEMbIE PEaIbHOCTH, KOTOPBIE Cpaszy
UCKJIIOYAIOT MHOXXECTBO IIOCTYJAaTOB U JIONYLIEHUH, Ha KOTOPBIX IIOCTPOECHBI COBPEMEHHBIE
¢dusnyeckue teopun. OTHOBPEMEHHO, HEM30SIKHO (popMupyeTcs TepedeHb YCIOBHI U BOIPOCOB,
Ha KOTOpbI€ BbIIABUraemas (usuueckas T€OopHsl JOJDKHA OTBEYaTh, NMPETEHIYsS Ha MaKCUMallbHOE
npUOIMKEHUE K UCTHHE.

[Ipexne uem packpbiBaTh 00O3HAUEHHBIH NpPEAMET HCCIEAOBAaHUS, HEOOXOIUMO YETKO
OIpEENUTh BKJIAJbIBAEMOE HAaMHU 3HAYCHHUE (TIOHSATHE) CJIOB, BXOJSAIIMX B HAa3BaHME IpEAMETa
pPacCMOTpPEHUS.

e VHuBepcalbHbIH — O€3yCIOBHO BCEOOIIMN, €AMHBIH W CYIIHOCTHO OINpEAEsIOIni
equHcTBO CyIiero;

e OHTOJNOrMYeCKH - Haubosee oOUMiA, PyHTaMEHTATbHBIN, ONPEAEIAIOIUI U SABJISIOLINICS
OECKOHEYHOM M HEYHMUTOKUMON OCHOBOW bBBITHS, KaK CyIIEeCTBYIONIEH, BCEOOBEMITIONIEH,
00BEKTUBHON peanbHOCTH;

e [Ilpunuun - wuHBapuaHT (dyHAAMEHTaTbHAs KOMIIOHEHTa, abcomoT) — abCcotoTHA,
HECOTBOPHMMasl, BEUHO Pa3BUBAIOILASCS, OCHOBOIOJIAraoIas TOTaJbHas apUOpHAas UCTHHA,
Jexanasi B OCHOBE BbITHS B LI€JIOM M BCeX OOBEKTOB B HEM, 00Jajarolias HauOoIbIIUM
BHYTPEHHUM €IMHCTBOM M TIOJHOTOW COJepKaHus, aOCOJIOTHO SICHOM BHYTpeHHEH
0053aTeTbHOCTHIO JIJISl pEaIbHOCTH KaK TaKOBOW;

e ATpulOyT, BHYTpEHHE MPHUCYLIUH HEOTHEMJIEMBIH MPHU3HAK CYIIECTBOBAHUS, PA3BUTHS U
IIPEBPAILECHHS BBITUS U €r0 COCTABIISIFOIINX, a TAK)KE €r0 OCHOBHBIX IIPUHIUIIOB U 3aKOHOB;

e VHuBepcalbHBIH (U3NYECKUN 3aKOH — HIMIIMPUUYECKH MTOATBEPKACHHAS WM YCTAaHOBJICHHAS,
BbIp@)KEHHAsi B CTPOTOM cJIOBeCHOW M (WMJIM) MaTeMaTHYecKOl ¢opmyne, ToTalbHas
yCTOHYMBAsi CBSA3b MEXKJAYy aHAJIOTUYHBIMU SIBICHHUSIMH, TPOIECCAMU, COCTOSHUSIMU
KOHTHHYaJIbHBIX 00BEKTOB MUpO31aHus;

e Kpurepuii — cucrema oTOOpa W YEIOBEUECKOE MPHIOKEHHE OOUIMX YHHUBEPCAIbHBIX
3aKOHOB CYIIIECTBOBAaHUSI OOBbEKTUBHOW peaIbHOCTH BO BCEH MOJIHOTE, MEPUIIO HCTUHHOCTH
¥ pOpPMaIM30BaAHHOCTH;

e (CoOTBETCTBHE — aJI€KBAaTHOCThb, BEPHOCTb, TOYHOCTh OTPAKEHUSI TE€X WM HHBIX aCIEKTOB
bertus ¢usnueckoit Teopuelt Mo BceM MpUHIMIIAM, aTpUOyTaM, YHUBEPCAIbHBIM 3aKOHAM U
KPUTEPHUSIM;

e PecanbHOCTB — BCE CYIIECTBYIOLIEE.

OueBUIHO, YTO MOCJIE COCTaBJIEHUS MepeuHell NMPUHUMIOB ((YyHIAMEHTAIBHBIX KOMIIOHEHTOB),
aTpuOyTOB, YHUBEPCAIbHBIX 3aKOHOB M KPUTEPUEB, YTOUHEHHSI UX CMBICIOBBIX TTOHSATHIA:

- Bo3HHKHET HEOOXOAMMOCTh CIOBAPHO-CMBICIOBOIO YTOYHEHHUS] KOHKPETHBIX MPHHIIMIIOB,
(byHIaMEHTANBbHBIX KOMIIOHEHTOB, aTpHOyTOB, YHUBEPCAIbHBIX 3aKOHOB M KPUTEPUEB,
BKJIIOUEHHBIX B IICPEYCHBD;



- DBO3HHMKHYT BO3MOXHOCTH M HEOOXOIMMOCTb COCTaBJICHHS MHUHHUMAIbHOIO TEPedHs
YCIIOBHM, KOTOPBIM JIOJDKHA YIOBJIETBOPATH (PU3UUECKasi TEOPHUS U BOIPOCOB, HA KOTOPHIC
OHa JIOJKHA OTBEYATh WJIM JaBaTh BO3MOKHOCTh OTBETA.

Kpome Toro, ¢opmyiaupoBka camMoil TEMbl pPAcCMOTPEHHUs YTBEP)KIAeT, YTO (U3UUecKas
(xumu4eckasi, ouonornyeckas, (rrocopckas U WHas) TEOPHUS JOKHA M MOXKET 0 METONy H
JOTHMKE MaKCUMaJIbHO COOTBETCTBOBATH METOAY M JIOTMKE CYHIECTBOBAaHHMS U 3BOJIOIHHU
Mupoznanus. [IoaToMy BO BCeX COCTaBJISIFOIIMX COOTBETCTBHS 3aKJIAJbIBACTCS MPSAMO WIH SBHO
ANUCTEMOJIOTMYECKUNAACTIEKT.

To ecTb, yTBep»KAArOTCS CIEAYIOLINE OCHOBHBIE THOCEOJIOTUYECKHE MTOTIOKECHHUS:

< bbiTHe OECKOHEYHO IO3HABAEMO BO BCEX €r0 aCIEKTax;

< CoOTBEeTCTBUE TEOPHH MO3HAHHS METOJaM U JIOTHKE CYNICCTBOBAHHS M 3BOJIOIHMU BBITHS
SBIISICTCS HEOOXOJUMBIM YCIIOBHEM IIOJIHOTHI COOTBETCTBUSI TEOPHH, T.€. OHTOJIOTUS U
THOCEOJIOTHS KOHTUHYAJIbHBI [0 PUPOE U CYTH;

< TlosiBieHHE CO3HAHMS SBISIETCS 3aKOHOMEPHBIM T'€IHTPONHIHBIM ABOJIOIMOHHBIM STAIioM
cyiecTBoBanus beitus.

Kpome TOro, mo moemy MHEHHIO, Ha3peja HEOOXOIMMOCTh IMPOBOIUTH JOCTaTOYHO CTPOTOE
pa3inueHrue MeXIy BepOaTbHBIM CMBICIOM — MBICIUTENBHO CIOBECHOW KaTErOPUMHOCTBIO, €ro
a0CTPaKTHO-CMBICTIOBBIM ~ OTPKEHHUEM  (JIOTHUECKUM, TI'E€OMETPUYECKHM, MaTeMaTHUYECKUM
BBIpQXEHHEM ), aTpUOYTUBHBIM BOCIPUATHEM U PEATLHBIM SIBICHUEM U €ro MECTOM B MUpO31aHUH.
K mnpumepy, wundopMmamuss y HAC TNPOYHO AaACCOLUUPYETCS C MBICIUTEIBHO CIIOBECHOM
BepOaIbHOCTBHIO M JIOTMYECKOM, MaTeMaTH4ecKO-TeOMeTpHYecKoi dopmanuzanuel, KOTopbie
MOJTHOCTBHIO 3aCIIOHWJIM HE TOJIBKO €€ MOJ/UIMHHYIO CyTh, KaK CTPYKTYphl — IeIeQOpMBbl -
uHpoOpMapxeTurna, HO JaKe NPAKTHUECKU HCKIIOYIIA €€ peajbHyl0 aTpuOyTHBHOCTb,
HEpa3phIBHYIO CBS3b C JHEPrMe€d M MATEpUEH, YTO IOBJIEKJIO K IIPAKTUYECKHM IIOJHOM IIOTEpE
NOHMMaHMs TOJJIMHHOM BceoOpasyromeil CcyOCTaHIIMOHAJIBHOW CYHIHOCTH HH(OpMauu, Kak
TaKOBOW. DTO K€ CIyYHIIOCh CO BPEMEHEM H PSIIOM JIPYTUX CYITHOCTEH.

[Toka MBI He 3aUKCHPOBAIIM HUYETO MPUHIUIHNAIBLHO HOBOTO.

B mnacrosimee Bpemsi ¢uszuka u  Quiocodus BHOBb HACTOWYMBO BO3BPAMIAIOTCS K TOUCKY
OHTOJIOTUYECKOM MEPBOOCHOBBI MUpa. ITOT BO3BPAT K «COJIEP’KATEIbHOMN IyCTOTE», BHI3BAH:

- Bo-mepBrix, mMaccoli HeOOBSICHUMBIX siBieHUN — 3(PdekroB: Kazummpa, Vupy, JI>mOa-
Pesepdopna u psna npyrux;

- Bo-BTOpBIX, TakMMHU k€ HEOOBSICHUMBIMH (haKTaMH POCTa Pa3MEpOB M MacC IUIAHET,
neguuuTa TEIUIoBoro OajaHca 3Be3J]l, YCKOPEHHOTO pacuiMpeHus BceneHHoOM u psaa
IpYTuX, TP HEU3MEHHOCTHIIPOCTPAHCTBEHHO-BPEMEHHBIX T'PAHEHTOB TPaBUTALMOHHOTO
HOJIs, PETUKTOBOIO M3JIy4eHHsI, TEMHBIX SHEPTUU U MaTepHH;

- B TpeTbux, HAKOMUBIIMMCS OTPOMHOM YHCIIE MapaJoKCOB U ()EHOMEHOB HE OOBSICHHUMBIX
COBPEMEHHBIMU TEOpUSIMH, B TOM uucie BuXpeBbix aBurareneir c¢ KIIJI>100%,
NapOHOPMaIbHBIMU SBICHUSAMH U T.I1.;

- B 4eTBepTHIX, OTPOMHBIM YHCIIOM HECBOIMMBIX TEOpPHl, BHEIIHE XOPOIIO PabOTAIONINX B
HEKOTOPBIX JIOKAJIbHBIX HHTEPBAIax, HO HUKAK HE CKJIQJBIBAIOIINXCS B OOLIYIO KapTUHY.

[lepeyeHp TpUYMH BO3BpaTa MOXKHO IPOJOJDKATH JIONTO M OH pacTeT NeHb OoT nHs. [loaromy
HE00X0/IMMO BHaYaje COCPeIOTOUUTCS Ha 6a30B0i cyOcTaHIINY.
OTmeTuM, TIpEeXIe BCEro, YTO HMCXOAHAs CyOCTaHIWS, TPETeHAYIoNas Ha (yHIaMEHTAIbHBIA
CTaTyc, OHTOJIOTMUECKMi 0a3uc BCero, T.e. Ha MECTO Oe3yCIIOBHOTO MPUHIMIIA — WHBAapUAHTA,
a0COIIIOTHOTO KOMIIOHEHTa, JIeKAIlero B OCHOBE MUpO3IaHWsi, OYEBUIHO, IOJDKHA 00J1aJaTh
HanOOJbIIeH TOTAJFHONW YHHBEpPCAIbHOM OOIIHOCTBIO OTBEYArOIEH, Kak MUHUMYM, CIIETYIOLIIM
YCIOBUSIM:

- BeITh mpocThIM, BceoObeMITIOIUM Oec(hOpMEHHBIM, OECCTPYKTYpHBIM, T.€. HE HMMEIOLINM

COCTaBHBIX YacTel u 1enedopmsl;

- BoITh beckoHeuHBIM HEMPEPHIBHBIM MHOTO00pa3neM, OOLIUM I BceX 00BEKTOB U SIBIICHUIA;

- He umeTs nposiBieHu BHyTPEHHEN METPUKHU, KPOME KOHTUHYaIbHOM CaMOCTH, KaK TaKOBOW;

- BbITh moOTEeHUMANBHO BCEM, a aKTyajJbHO HHYEM, MOPOIUB M3 ce0s M depe3 camoe ceds

MPOCTPAHCTBO, CUITY, BpeMs, CKOPOCTh, JABIKEHUE, HHPOopMILIEeTePopMy, MaTEPUIO U APYTUE



WHBAapHAaHTBl U WX aTpuOyThl, a TaKKe€ METPUKY Ppa3JIMYHBIX HBOJIIOLHUOHHBIX YpPOBHEH
BHYTPEHHUX MMPOCTPAHCTB U BPEMEH.
Takum 0e3ycno6HbIM, 6CCOOBLEMAIOUWUM U HE3AGUCUMBIM HPUHUUNOM — UHEAPUAHMIOM,
adCcoNOMHBIM KOMNOHEHMOM AGIAEMCA IHEPIUSL.

Jlo HeraBHETO BpEeMEHHM TaKOe YTBEpKIEHUE ObLIO OBl C X0y OTBEPrHYTO U OPTOJIOKCATbHBIMU
du3MKamMy, ¥ MaTePUAIUCTAMU JUAJICKTUKAMU (BCIIOMHUM OCTOPOKHYIO KPUTHKY JHEpreTH3Ma
B.W. Jlenuna), u npeacTaBUTEISIMU APYTUX HanpaBieHul Gusuku u pritocoduu.

OpHako, cefiyac CTaj0 HECOMHEHHBIM MNPUCYTCTBHE B MHUPO3JAHHM TEMHOH SHEPTHH, IS

KOTOpPOM HHUKAaK HE MOTYT HalTH (PU3UUYECKOTO0 HOCHUTENS, KpOME TaK Ha3bIBAEMOro «(pU3HYECKOTo
BaKyyMa», 4TO, KaK HU CTPaHHO, OKa3aJOCh OHTOJOIMYECKH aOCOIIOTHO TOYHBIM, B TOM CMBICIIE,
YTO B HEM JCHCTBUTEIHLHO HET HHUYEro BEIIECTBEHHOro, (U3MYECKOro, a €cTh TOJIBKO
HeodopmiieHHass  beckoHeyHocTh, oOnmamaromas — Oe30pexxkHor  (pgpp = 0,156786332554 -
1038 Jlx/M3) sHepreTHuecKoil IIOTHOCTHIO M HYJIEBOH MAcCCOIIOTHOCTBIO (MaTePHOIIOTHOCTEIO,
T.C. MPOSBICHHOCTHIO).30echb u danee yudpvi u 86160061 CMPO20 0OOCHOBAHBLE3ANMbL U3 PAOOM
asmopa, ywacms komopwix, Ha onoze http://chebanov.trinitas.pro/.
CoBpemeHHass Hayka, C OJHOH CTOpPOHBI, CTBUIJIMBO yMal4uBaeT O HEOPOPMIICHHOI
beckoneyHoCcTH, TpuaaBas CIOBY «()H3HMUECKOT0», HEKYIO0 TPAHCUEHICHTHYIO (H3UYHOCTBH, a C
JIpYrol — OIEHUBAas SHEPreTUYECKYI0 IUIOTHOCTHh (DU3MUECKOTO BaKyyMa, JaeT HEeBOOOpa3nMo
GonbIIoi pazdpoc 3Hauenmii ot 5,98 - 10710 Jlxk/M3, ucXoas M3 KOCMONOTHYECKOH KOHCTAHTHI
DitHmreiina, 10 74% Bcelt sHeprun BeeneHHOM, TO €cTh OOJble, YeM IHEPTUs BCEX OCTAJbHBIX,
MaTepuaIbHBIX (OPM IHEPTUHU, BKIFOUASI TEMHYIO MAaTEPHUIO.

[Tpu sTOM crpaBemnuBO HepoymeBasi: «He MOMKHO OBITH Tak B MPHPOJIE, YTO y BAac JBA YMCIIA
OJHOM M TOW K€ pasMEPHOCTH, OJHOM M TOW K€ MPHUPOIALI pasnuyarorcs Ha 44 mopsaka» (B.A.
PybakoB «DHeprusi — Jen0 TeMHOe» MHTepBbI0). Ha camom nene Ha 47 MOPSIKOB, U HE MEHbIIE
JIPYTUX HETOYMEHUH.

MHOTOYHCIICHHBI W Pa3HOOOPA3HBI MOMBITKUH OPU3NIUTH «(DU3UUECKHID» BAKYyM C IMTOMOIIBIO
TeOMEeTPHH MPOCTPAHCTBA, Kak TakoBOTo. Topcuonsl u3 Hudero I'.M. lllunoBa, paznuunbie 3pupsI
B.A. Amrokosckoro, A.B. PeikoBa 1 MHOTMX Jpyrux, ¢ aMmepamMu U 0€3 HUX, HEHCUYEpHaeMOCTh
CTPYKTYpbl MaTepHAIbHON TOYKHU (HETIOHSATHO M3 Yero M Kak MaTepUalbHON), Ueanu3upOBaHHBIC
(HEeB3aUMOJICHCTBYIOIINE) MAacCOBBIC JICNTOHBI, KOHTUHYAJIbHBI BAaKyyM H YHUTPOHHOE TIOJIE,
HaOboOp OECKOHEYHOr0 4YHClia TMPOU3BOJIBHO OPHEHTUPOBAHHBIX (PU3UYECKUX TJIOCKOCTEH
(HETIOHSATHO W3 4YEero W Kak  (U3WYECKUX) C MyJbcupyromei (oTdero?) oOmed TOukon —
AOCOTIOTOMH MHUMOCTSIMH PEabHOTO MPOCTPAaHCTBA, BakyyMmbl [lupaka, Yunepa, ne Currepa,
Tapuepa-Bumueka, ['epnoBuHa, pUTOHHAS MOJENb, KBAHTOBOW YKHIKOCTH M3 (DOTOHHBIX YACTHII,
CBEpXTEKy4el KHUAKOCTH U3 (HepMHOH-aHTU(EPMHUOHHBIX Tap, M3 HEBEAOMBIX OIOOHOB, HHUTH
[Teano, XXKBupOiwca u T.1. ¥ T.II. CIyXKaT HATISIHBIMEA TPUMEPAMUMHOTOYHCICHHBIX XUTPOYMHBIX
nonbITOK  odu3nunuth adopusm [lnarona: «bor Bcerma mocTymaer mo mpaBuiaMm reoMerpum». C
JIPYrOH CTOPOHBI, HET YHCIa AHAJIOTHMYHBIM ITONBITKAM TAK)XKE TPAHCICHJICHTHO OQU3NIHUTH
adopusmsl [Tudaropa: - «Bce cymee ecth uncino» u EBknuaa: - «3akoHbI PUPOABI — ATO TIPOCTO
MaTeMaTHYeCKUe BBIKIAIKA boray. Mbl HUKaK HE OCO3HAEM, YTO TEOMETpPHs, MaTeMaTHKa, JIOTHKA
JUIIb OTPaKEHUE PEaTbHOCTH, MPHUYEM OTPAKEHHE HE TOJNBKO HE TOYHOE, HO M HMEIoIIee
BO3MOXXHOCTH COOCTBEHHOTO OTKJIOHEHUS, KojeOaHusi, TpaHCQOpMHU3Ma M, CII€OBATEIbHO,
WLTIO3MOHU3MA, TTPaBAONOI00US.

B uTore, Mbl IMeeM B HACTOsAIIEE BPeMsl MOJYCOTHIO TaK Ha3bIBAEMBIX CTAHIAPTHBIX MOJIEICH,
9yTh MEHbBIIEC PAa3IMYHBIX AI(PUPHBIX TEOpPUH, CEMHAINATh CTPYHHBIX TEOPHUH, MATH TEOpHUil
cymnepBoiiH, M-teopuro B 10500 BapuanTax, Teopuio (pU3MUECKOro Bakyyma B JA€CATKE BapUaHTOB U
T.J., K&XKJast CO CBOUMHU MaTeMAaTUKaMH U T€OMETPHSIMH.

[Ipu 5TOM, SHEpPruUM Be3Je HACTOWYMBO OTKA3bIBACTCS B IMEPBUYHON CYOCTaHIIMOHAIBHOCTH,
ABTOMATUYECKUM CIICJICTBUEM UEro SIBISIOTCS IMOBCEMECTHBIC YTBEPKICHUS O HECOOIOJCHUU
3aKOHOB COXpPaHEHHUS, DSKBUBAJEHTHOCTH U T.M., O TOM, YTO «HE HAJUYHOE HAIUYHOY,
HEJIEHCTBUTEIILHOE 1 MHUMOE PEATbHO» U T.II.

OO0 »HEeprum, Kak MepBUYHOM WHBApHUaHTE — AOCOIIIOTE, TOBOPHT, MPEXKIE BCEro, TOT (haKT, UTO OHA
He TpeOyeT HamoJHEHUs, Hao0OpOT cama HamNoOJHIET BCE M BCS, B TOM 4YHCIE HEO()OPMIICHHYIO
beckoHEYHOCT, W B 3TOM MpENEIbHOM KauecTBE HAXOJUTCS B ONPEICICHHOM JAMHAMHYECKOM
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COCTOSIHUH, KOPPEJIHPYIOIIEM C OCTAJIBHOM PpEalbHOCTBIO, TAE€ Ta K€ DHEPrusl HAXOOUTCS B
JUCKPETHBIX, YK€ YaCTUYHO WM IIOJHOCTBIO MaTepualbHbIX. 1O €CTh, IeoMeTpus, Kak MU
MaTeMaTHKa, BTOPUYHBI — 3TO IIPOCTO CIIOCOOBI YeI0BEYECKOH (popManu3zanuu.

Oto xopomwo nouuMan b. Puman xorga rosopui: «Bompoc o Tom, CripaBeiIuBbl 1M AONYLIEHUS
reoMeTpu B OECKOHEYHO MajioM, TECHO CBsi3aH C BOIPOCOM O BHYTPEHHEH NpUYHMHE
BO3HUKHOBEHUSI METPUYECKUX OTHOIIEHUH B  IPOCTpaHcTBe...B  ciydae  guckpeTHoro
MHOrooOpasusi HPUHLUI METPUYECKUX OTHOIUEHUM COOEpKHUTCA YXKE B CAMOM IOHATUHU
MHOroo0pasusi, Torja Kak B ClIy4ae HENpPEepbIBHOIO MHOI000pasusl €ro cieayeT UCKaTh IZIe-TO B
apyrom Mecte. OTcroz1a clieAyeT, 4To UM TO peajlbHOE, YTO CO3AaeT UJICK0 IPOCTPAHCTBA, 00pasyer
JMICKpPETHOE MHOTrooOpasue, WIN K€ HYKHO HBITaThCS OOBSCHUTH BO3HUKHOBEHHE METPHUECKHX
OTHOLIEHUH B Cllyya€ HENPEpbIBHOIO MHOrooOpa3usi 4YeM-TO BBICIIMM — CUJIAMHU CBS3H,
JNEHCTBYIOIIMMU Ha 3TO peajgbHOoe». b. Puman BCKpeUT CyTh MNpoOJIeMBI: KakuM 00pa3om
HOJIEP)KUBAETCsT HEO(OPMIIEHHOE HECKOMITAKTU3UPOBAHHOE COCTOSIHME SHEpro-IpocTpaHCTBa
beckoneunoctu? To ecTh, mepeBOAs FTEOMETPHUIO B PU3UKY - KaKHUM 00pa3oM MPOUCXOIUT MATKOE,
KBa3MpPaBHOBECHOE IPEBPALLCHUEHENPEPHIBHOTO  JIATEHTHOI'O  MHOrooOpasusi B  peajibHOe
JUCKpPETHOE MHOrooopasue? M nelcTBUTENBHO JM HEOOXOAMMBI CHIIBI CBSI3U JUISl MOJAEPIKAHUS
HENPEepbIBHOIO MHOI000pa3us, 0 KOTOPbIX roBopuil b. Puman, uiam sxe JoCTaTOYHO MOTEHIIMU 3THX
CHJI, CKpPBITHIX B OKeaHe »HeprodcceHumuu OechopmeHHoit beckoneunoctu? Bens cuma 370
COBOKYIIHOE MPOSIBJIEHHE U Mepa OMHAPHOTO BO3/AEHCTBHS M COIPOTHBIICHUS. A €cH IepBOOCHOBA
uMeNna, U 4YacTUYHO MMEET,HEeNpPEphIBHOE IEPBUYHOE BOIUIOIIEHHE, TO OMHAPHOCTH HET, Kak
TAKOBOH, M CHJa DPEAJbHO BO3HUKHYTh HE MOXET — OHa TOJBKO MNOTeHHHanbHa.OTcroma —
JIOCTaTOYHO CKOJIb YFOAHO MAajoro BO3MYLIEHUS TaKOM CHCTEMbI, JaXe BO3MOXHO Ha
nH(OPMaTUBHOM ypOBHE (BHayase ObUIO CIIOBO) JJIsl TOTO, YTOOBI MPUBECTU €€ OECCTPYKTYPHOCTh
K HOBBIM I[1apaMeTpam JIUCKPETHOCTH.

s Toro 4toObl pa3oOparbcs U B 3TOM, U OJJHOBPEMEHHOB TOM, KaKMM 00pa3oM MPOHMCXOJUT
HHEPTOMOANUTKA MOJJIEPKaHUS U HBOJIIOIMU YK€ JUCKPETHO - MHOT0OOpa3Ho# yactu BeeneHnnoi,
B TOM 4YHCJIE €€ Cyry0o MaTepuallbHOW, BHUIMMOW YacTH, HaM HAA0 MPOCIEAUTH CTAHAAPTHYIO
LENOYKY ILUKJA B3aUMOJECHCTBUS SHEPrusi — CUja - areHT B3auMoJeicTBUS — 00bekT. [Ipuuem
IPUMEHHUTENIBHO K (PU3MUECKOMY BaKyyMy HaJ0 PaCCMOTPETh HE TOJIBKO COCTOSTHUE CETOJHSIIHETO
nepuoja, HO U MOMBITATCA MPEICTaBUTh, C JOCTATOYHBIMU OCHOBAHUSIMU,BECH MEPUOJT IBOJIIOLIUN
A.B. (abconoTHOTO Bakyyma), KOTOPBIH CyIIeCTBOBAJ 10*%® ner masax, a sarem 10° mer masan
JIOCTaTOYHO OBICTPO BBIAETWJI W3 ceOsl TMepBbli M BTOPOM CJIOM MPOCTPAHCTBA M Hayal
(dbopmHpoBaHue 3Be3]], FAJIAKTUK, METaralakTUK, 3B€3JHBIX CKOIUICHUH U T.1.

Jns sToro He ObUIO HEOOXOAMMOCTM HH B MH(QUIALIMOHHOM CIIEHapUU, HU B OECKOHEYHOMH

CHHTYJISIDHOM KOHIIEHTPAIlMU DHEPIUU M MAaTepuH B TOuke, HU B B.B. (0omblioM B3pbIBE), HH BO
MHOTHUX JIPYTUX HECYPa3HbIX U3bICKaX COBPEMEHHBIX MOJIENIEN 3BOMIONMH. B dyeTkipe 3pbl 1o 1mecTh
PUTMOB B KaxkJ0i (Bcero 24 putma) AB (aOCONIOTHBINM BaKyyM), KOTOPBI HUMEN SHEPreTHIECKYIO
wiotHocts  0,691109779465 - 1038 Ik /M3 U NOTeHUMAJbLHYIOMACCOBYIO  IUIOTHOCTH
0,768963334862 - 10%! kr/M® u B Teuenme Beunmoctnm — 10*% ger TY)KWICS CTPATOHAMHU
(MOTEHIMAIbHBIMU  CTAllMOHAPHBIMU TOYKaMH), CTPEMSCh JOCTUYb O(POPMIIEHHOTO KOHEYHOTO
MaJIoro,0IHOBPEMEHHO, M0 BceMy 00beMy becKOHEUHOCTH BBIACTHII B KaKIOM M° cBoero oGbeMa
mo 0,188123379381 - 10*3CT (cTarmoHapHBIX TOYEK), MMEIONIMX >HEPreTHUECKYI0 IIOTHOCT
0,361864234328 - 1038 Jlx/m3.
[Hanee CT, BHayajie CKOMIIaKTU3UPOBAIINCH B IUTAHKEOHBI, KK IbIN C
E,, = C3=0,156086621413 - 10 Irx u m,, = C = 0.173669788064 - 10~ "kr, T.C.
sHepromnoTHocThin0,56080235024 - 1052 [[)K/Ms n MaccomnotHocTeio 0,623976772864 -
103> xr/m3, a 3areM mox JeficTBHEM CHJI CMEIIEHHS, IO ONpeIeNeHHOMY CLEHAPHIO, OAPOGHO
ONKMCAaHHOMY B MouX pa0botax, cBepHyIuch B CC-reoie3ndeckue (YepHble JbIpbl), OTHOBPEMEHHO, B
nponecce copaunsanus, ucrmyctus 10" TopcuHbOPMOB — MOHOMONEH BYX BHIOB, CO3ABIINX
OK€aH TOPCUH(POPMOB, CHYIOIIMX IO OCTaBLICHca 3HeproscceHunu beckoHeuHoCcTH (3TO
Tenepelnuil pusnueckuii BAKyyM ¢ AByMs TIPOSBISEMBIMHE CIOAMH) co ckopocTthio > 1030 m/c, a
TaK)KE€ CIUIETS MEPBUYHYIO SMMIE€HETHUYECKYI0 OpPraHU3allMOHHYIO ceTh — sHepromarrepH — EDOUII
U3 HEUTPUHHBIX I'€OJ€3UYECKUX C JIETAIIMMHU [0 HUM TPABUTOHAMU-JIOIIAAKAMH M (OTOHAMU-
CEI0KaMHU.




B CC-reone3nyecknx MIAHKEOHBIPHEPTUEH IBYXKHUPAIbHOTOCBOPAYMBAHUS, CKPYYHMBAHUS CJIOEB
yxke O(GOPMIEHHOT0o 3HeprompoctpancTsa 1o 0,2 ...- 10°HampaBieHnsM ObLIM CHKAaThl €Ie 0
maccomotHoctd - 0,105911136 - 102 kr/M® u  smeprommotHoctn - 0,951881819658 -
10%% /x/m3B uepHBIe ABIPHI M OKOJBLOBaHH KojdblaMu KDPPA, mpopbiBas KOTOpbIE OHH
MOCTOSIHHO HCITyCKAaIOT TaK Ha3bIBAEMOE «PEIMKTOBOE» M3IydeHHE (BOT MOYEMy, HECMOTpPsS Ha
yCKOpsIIOILlleecss pacliupeHne BceneHHOH, TpajueHT «pPEIMKTOBOIO» M3JIY4YEHMs] OCTaeTcs
MOCTOSIHHBIM TI0 BCEM HAampaBlIEHUSM IMPOCTPAHCTBA M BPEMEHM), a TaKKe TMOAMUTHIBAIOT
MaTepuaibHyl0 4acTh BceleHHOH, MCIycKasl 3JIEKTPOHBI U HYKJIOHBI. OCTaTOK IHEPreTHUECKON
miotHoctd  AB, mocne Bwimenenuss CT, topcurdopmoB u koiernr KOPPA Bokpyr CC-
Te0Ie3MUECKUX, M COCTAaBIISICT OCCKOHEUHYIO SHEPIHI0 TEMepemHero (pu3nyeckoro Bakyyma,
KOTOPBIi MpaBUJIbHEE HA3bIBaTh HEProdcceHuren beckoneunocTu.

E& sHepreTHuecKas IIOTHOCTh, KaK yXke yHmoMuHanack, pasHa 0,156786332554 - 1038 Jlx/m3 |
YTO HEAOCTATOYHO sl (OPMHPOBAHHUS CJEIYIOIIECTOPSIaCTPATOHOB, HO BIIOJHE XBaTaeT Ha
MOJMUTKY, C MOMOIIbI0 (hoHOHOB,Janee cocTtaBisitonmx EDUIl — u3 HEWTpHHO, TPaBUTOHOB U
(GOTOHOB, a 4epe3 HUX — DJIEKTPOHOB, HYKJIOHOB, aTOMOB, MOJIEKYJ, Y€pEe3 HUX - OCTaJIbHOIO
MaTepuajibHOr0 MHpa, a B JallbHEHIIEeM, IMOCIe OCBOSHHUS YEJIOBEKOM MEXaHH3Ma Mepenadyud U
OTPEOIICHIS SHEPIHH, Y)KSH LHBHIN3AIKAN, MAHAMYM eme Ha 10%7 mer. Pacnipenenenue suepriu
10 YPOBHSIM CKJIa/IBIBAETCS CIEAYIOIIUM 00pa3oMm:

Tabanna
pacnpenesnenus (B %) 3Hepruu ¥ MATEPUM 10 3BOJIIOIHOHHBIM YPOBHAM MX IHKJIA

ITo naHHBIM COBPEMEHHON HAyKH ITo CTII
No HaumenoBanue Honst B | Ne HaumenoBanue Homnst B %
/11 % T1/T1
1 Temnas (Bakyymnas) 74,0 1 OHeproascceHys (He 47,63, 3HEProINIOTHOCTh
SHEPrus uMmeroras Gopmel =0,156786332554 -
BbeckoneuHOCTh — HyJIEBOM 1038 /M3,
CJION TIPOCTPAHCTBA) MacCCOTUIOTHOCTb
(matepuorioTHOCTE)= 0
2 TemHast MmaTepust 22,0 2 [TepBblit ci10ii IPOCTPAHCTBA 52,36(1)
B ToMm uncie:
2.1 CC-reone3nyeckue 52,36,3HeprorIoTHOCTh
=0,951881819658 -
10109 [[)K/MS,
MacCCOIIJIOTHOCTh
=0,105911136-
10°3 kr/m3
2.2 Konbia KOPPA 0,227232603342
. 10—25
2.3 Topcundopmbl 0,105599932327
. 10—4—6
3 Mex3Be3Hbli ra3 3,6 3 Bropoii ciioii mpocTpaHcTBa 0,4-107°
B TOM YHCJIE:
3.1 | EdMI 0,39577445495 - 10~°
3.2 Nznyuyenne CC- 0,470097912303
reoe3u4eCcKuX (OIMO0IHO -107%
MMOHMUMAEMOE KaK PEIIMKTOBOE)
4 3Be3/1bl, IUIAHETHI, CITYTHUKA 0,45 4 3Be3bl, IIaHeTHl, CIyTHUKA U | 0,522331013671
U T.II. T.IL 1074

Bonbmoe otmnmune pacdetHslx gaHHBIX 1o CTII u coBpemeHHOW (HU3UKK OOBsACHIETCS
MPUHITUITHATIBLHO PA3IUYHBIM MTOHUMaHUEM (DU3UYECKON CYTH TMOJIEH U B3aMMOJICHCTBHIA, B IEPBYIO
ouepe]lb IPaBUTALMOHHOIO (Ha CAMOM JIeJI€ IPaBUTOHHO-3JIEKTPUYECKOTO).



B pesynbTaTe co3paniack TpeXypOBHEBAs HEIMHEWHO-IUHAMUYECKAs CHCTEMA H3:

- HYJEBOI'O YPOBH: - SHEproscceHuus beckoneynocry;

- mnepsoro ypoBHs - CC-reone3ndeckue, koabiia KOPPA u okean Topcundopmos;

- Broporo ypoBui — EDMUII (egmHoro sHepromH(OpMArMOHHOTO IMOJIS, COCTOSIIErO U3
HEUTPUHHBIX T€0/Ie3MYECKHUX, OerymMx MO HUM TPaBUTOHOB, KOTOphIE HECYT Ha cebe
¢doronb);

Ota cuctema, Ha3blBaeMas B HacTosllee BpeMs (PU3NYECKHMM BaKyyMOM C HEHM3BECTHBIMH TEMHOMN
PHEpPTUed W TEMHOM MaTepueil, 00JagaeT psaoM CYHNIECTBEHHBIX MPU3HAKOB MU (PYHKUIUH B
3BOJIIOLMOHHOM Ipouecce Mupo3gaHusi.

- HyneBo#t ciioit (MOXXHO Ha3BaTh €ro HYJEBBIM MOANPOCTPAHCTBOM) JAET MECTO U MUTAET
Mupo3nanue 3Hepruel nojajepkKaHusi U HBOJIIOLUH, IEpE/laBas €€ MaTepUATIbHOMY MHUPY
4yepes MEePBBI U BTOPO CIION;

- IlepBwiii crnoit eaumHOOOpa3HO mnuTaeT BceneHHyr0 eaMHOOOpa3HOl Marepuel, Kak
O0TOOpaHHBIM ONTUMAIBHBIM KOHTHHYYMOM 3HEPTUU M HH(POPMAIINH, B BHJIE MEXK3BE3THOTO
rasza c €ro IMnocjieayrwollel 3BOJIIOIUEN B 3B€3/bl, IJIAHETHI U Ul paciiupeHus BceneHHoit
1101 BO3/JICHICTBUEM U YIIPABIECHUEM BTOPOIO CIIOS;

- Bropoii cioit — EDUII gBnsieTcss nepBUYHON 3MUT€HETUYECKOW OPraHu3allMOHHON CEThI0 —
DHEProMaTTepPHOM, HAJIOKEHHBIM Ha BCe cymee cBoed uHdopmuenepopmoil —
unpopmapxerunom. lluraercs sHepruedd, Kak M TOPCUH(GOPMBI, OT HYJIEBOIO CIIOS,
ABJIIETCS DHEPreTUYECKUM aKIENTOPOM M JIOHOPOM JUIsl 3JEKTPOHOB U HYKJIOHOB,
MH(GOPMALIMOHHBIM aKIENTOPOM M JOHOpoM Juisi TopcuH(popmoB. Ee cocrammistomiue -
TOPCHOHHBIE JIOMEHBI-aHCAMOJIM TpeX BHUAOB- HEHTPWHO, TPAaBUTOHBI U (OTOHHI,
CIUIeTAlOIME  HEOoOblYalHO  YCTOMYMBBI  CaMOBOCCTaHABIMBAIOIIUNWCITPUYMBHpAT,
CO3JAIOIIMKA BCe BHUABI MOJEH (TEPMO-TOPCHUOHHOE, MAarHUTO-TEPMOJUHAMHYECKOE,
3JIEKTPOMAarHuTHOE, HMH(OPMAIIMOHHO-TPABUTOHHOE M  TOPCHOHHO-WH(pOPMAIMOHHOE,
KOTOpBIE, TAaKUM 00pa3oM, BOBCE HE SIBJISIOTCS HEBEJOMBIM OCOOBIM BHIIOM MATEPUH) U
COOTBETCTBEHHO IIECTh OJHOBPEMEHHO CYLIECTBYIOIIMX (U3NYECKUX MHPOB C
COOTBETCTBYIOIIMMHU KOHCTAHTAMHU U 3aKOHAMH, UMEIOIIUMU €IUHYI0 (PU3UYECKYIO OCHOBY.

VIMeHHO »Ta TpOWCTBEHHAas «BHYTPEHHSAS CTpPYKTypa Hamiero Mmupay(@DeiiHMaH) co3aaer,
rapMOHU3UPYET, LIEMEHTUPYET U BeIeT, BceneHHylo, Kak eQuHOe IIeNioe, Yepe3 MHTETPaIbHYIO
COBOKYITHOCTb a0COJIFOTOB — HMHBAPUAHTOB, aTPUOYTOB U 3aKOHOB.

Crnenyer, 0O4eBUIHO, KpaTKo ocTaHOBUTHCA Ha EDUII.
Wtak, HEHTpUHO, IPaBUTOHBI U (POTOHBI MPEACTABISAIOT COOOM TMPOCKOMBI, JOMEHBI - aHCAMOIH
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N3 COOTBETCTBCHHO (9,34 -2, m? U 932 4) . 1020HeMTpI/IHqHKOB, IPaBUTOHYUKOB, (POTOHUYHUKOB (3TH

KBa3MUYACTUIIBI COBpPEMEHHAs HayKa 4YHCIUT TMoj oOmuM HazBaHueM QonoHbl). [locnemnue
NpPEJCTaBISAIOT COOOW KBAa3MMAarHWTHBIE MOHONOJM TPAaBOM WM JIEBOM KHPAIbHOCTH, HE
obnanaronye caMu 1Mo cede HU OpOUTATBHBIM, HU TOCTYIATEIbHBIM JABHKEHUEM, TOJBKO OCEBBIM
BpallleHUEM, M COOTBETCTBEHHO CIIOCOOHOCTBIO K MAarHMUTHO-TOPCHOHHOMY CHEIUICHHIO U
BBITEKAIONIE M3 H3TOr0 KOHCEpPBAllMM TEIUIOBOM DSHEPIMM U CIIOCOOHOCTHIO B CLEIUIEHHOM
COCTOSIHUM JIBUTAThCs TI0 MeOMYcOOpa3HbIM OpOMTaM BHYTPH JOMEHa- aHcamOIst, oOperasi, TaKuM
o0pa3oM, CBOMWCTBa TMPOCKOMa. 3a CYET ATOr0 CLEMJIEHUS W MPUOOpETEeHHUs, TaKuM 00pa3zoM,
CBOWCTB JIOMEHOB -aHcamOJjel- IMpOCKONOB MpaBoi OpOUTAIbHONH KHPAJbHOCTH y TPABUTOHOB,
JIeBOM OpOUTAIbHOMN KHPAIbHOCTH Y (POTOHOB, TOW M IPYroi 0CEBOI KUPATBbHOCTU Yy HEUTPUHHBIX
HUTEHN reole3nUecKuX, ckiaapiBaercs Tononorus EDUIL. HeliTtpuHo crijieTeHbl B HUTH HEUTPUHHON
re0JIe3NYECKOM, TPAaBUTOHBI CKOJIB3SIT CO CKOPOCTHIO CBETA MO 3TOM HUTHU U OJHOBPEMEHHO BE3YT
¢oronbl. HeWTpuHHBIE Teoae3UUYECKHe, KaK YyXKe TOBOPHIOCH, CO3/JAI0T MPO3pauyHyro JUIs
MaTepHANTBHBIX TNl 00BEMHO-TIPOCTPAHCTBEHHYIO CETh C IMarom Bo Bce ctopoHsl 0,81....- 10m u
tomuuroit Huta < 1070 M. Dta cers HaIpsIMYIO, 4epe3 KaxKible 10" M (taxxke Bo Bce CTOPOHBI)
nozkitoueHa K CC - reofie3n4ecKuM, SIBISIOIMMHUCSA HENCYEPIIacMbIM HCTOYHUKOM MaTEPUAIbHOIO
IIOIOJIHEHUS PACIIUPSIOLIEHCs BceneHHOM CBOMMHU HCIIAPEHUSAMM U3 HEUTPUHO, TI'PABUTOHOB,
(OTOHOB, DJIEKTPOHOB M HYKJIOHOB JJIsi TaJbHEUIIIETO0 CTPOUTEILCTBA MaTepHAIbHONW BceneHHOM.
3mech, HEOOXOIMMO OTMETUTh OCOOCHHOCTH B3auMoielicTBUs coctaBisitomux EDUIT mexay coboit
U MarepuanbHbIM MuUpoM. braromaps mepeHocy (as3bl NMpeneccuy KOMIUIEKC CIOXKHBIX BHXpeH



HEUTPUHO, TPaBUTOHOB U  (GOTOHOB, cocraBmsaommx  EDUII, kak  COBOKYIHBIH
SHEPrOMH(POPMALIMOHHBIA ~ TOTOK,  TPEACTaBIAeT  COOOH  COBOKYMHOCTh  KOT'€PEHTHO
B3aMMOJICHCTBYIOIUX U JOMOJHSIONIMX JAPYr JApyra JIOMEHOB-aHCaMOJIel, COCTOSIIIUX U3
MAarHUTHBIX MOHOIIOJIEM MPOCTBIX BHUXPEH - THMPOCKOMYMKOB-HEUTPUHUMKOB, TPAaBUTOHUYMKOB U
dboToHUMKOB ((POHOHOB Tpex BHUIOB), C YETKO OO0O3HAYCHHBIMH pOJIAMH, (QYHKIUAMH U
BO3MOXHOCTSIMH. JTO HArJsIIHO Yepe3 BhIsABICHHBIE (pakThl. [IprBeneM HEKOTOpbIE TPUMEPHI.

Oddexr bapuerra - mnepenaya KoJIMUeCTBAa ABMXKEHHUS BHUXPS CHHHAM MHKPOYACTUIl €O
COCTaBJISIOLIUX:

- TOKa3blBa€T BO3MOXHOCThb CYIIECTBOBAaHUS BUXPEH, OKAHUMBAIOIIMXCS, 3aMBIKAIOIINUXCS
camu Ha ce0s («hedgehage»), 3T0 HEWTpHHO, TPaBUTOHBI M (OTOHBI, KaK JIOMEHBI-
aHcaMOJIu;

- JokaspiBaeT, uro EDUII mmeer BpamareiabHyt0 MOTEHLMIO U BPALATEIbHYIO BSI3KOCTh 3a
CYET NEPIEHAUKYIIPHO PACIOIOKEHHBIX APYT K IPYry B KaxJ10M Touke BceneHHON nBYX
KOCMOJIOTUYECKUX TMOCTOSIHHBIX (KOCMOJIOTHUECKUX YJIEHOB), SIBJSIOLIMXCS TOTAJbHBIMU
3rpEeropamMu BTOPOTO YPOBHS.

Oddext Tamma - Xammepa (1977 r), 3aKTIOYAIOIIHIACS B TOM, YTO ITUPKYIISIPHO TOJISPH30BAHHBIC
Ja3epHbIe JIy4d- OAHOMMEHHBIE IPUTATUBAIOTCS, a Pa3HOMMEHHBIE OTTAJIKUBAIOTCS, HArJIsAIHO
MOKa3bIBaeT Ha B3aUMOJeEHcTBHE ()OTOHOB M TPAaBUTOHOB, KOTOpPBIE TaKUM 00Opa3oM, CO3MAIOT
MOIIHBIA 3NIEKTPUUECKHI AUMONb U3 IBYX JOMEHOB - aHCcaMOJiel, a Takke Ha TO, YTO U (OTOHBI, U
IPaBUTOHBl MMEIOT 3apsibl IMPOTHUBOIOJIOKHBIX 3HAKOB, KOTOpbIE B OOBIYHOM Cllydae
HEUTPaIM3YIOT APYT Apyra.

Paccmotpum kaxayro cocrasisitonryro EQUIL.

e HeliTpuHHBIE re01€3MYECKNE U HEUTPUHO B HUX BBIIOJIHSIOT CIEAYIOLIYIO POJIb:

- IIpoBoAHMKOB (aKIENTOPOB W JIOHOPOB) PHEPTMH U HAIPABIAIOMIUX WHIYKTOPOB HEJIOKATbHBIX
CBsI3€H;

- Hanpasnsronmx oceit 41 MOTOKOB IPAaBUTOHOB;

- Ocek cyOBsaep 1Uid HEUTPOHOB M UCTOUHUKOB SHEPrONUTAHUS TOCIEIHUX;

- AKKyMYJISITOPOB - TIOTJIOTUTENEH CBOOOAHBIX HEUTPUHO U AaHTUHEHUTPUHO, BBIACIIEMBIX

IIpU pacnajiax HEUTPOHOB U JIPYT'MX YAaCTHUIL, a TaK YK€ MPU PEaKIHUIX B 3BE3/]aX;

HimeHHO mocienHee SBIsSETCS TIaBHBIM (aKTOPOM BUIMMOUN HEYIOBUMOCTH HEUTPUHO, HAPSIAY C
OTPOMHOI TpOHHUKAaOIIEH CMOocOOHOCThIO MocieqHux. KX mnpaktuueckn HeT B CBOOOJHOM
COCTOSIHUH.

e ['paBUTOHBI, MUaCh BO BCE CTOPOHBI MO HEHTPUHHBIM T€0JE3MUYECKHM, Ha KOTOpbIE OHHU
0J1eThl MEOMYCONOJOOHBIMH BOCBMEPKAMU OTBEYAIOT 3a ClIeytoliee QyHKIUU:

- OGecneurBaOT rPaBUTALMOHHBIA MOTEHIIUA, U YHEPTO-TOI3aPAIKY, 00XO0As KaKIbIi HYKJIOH U
COIpPHUKACasCh Ha MTHOBEHbE C HUM;

- CoBMecTHO ¢ ()OTOHAMHU NEPEAAI0T HIIEKTPOMArHUTHOE HANIPSDKEHHUE U 3JIEKTPUYECKUNA TOK;

- C rtopcundopmamMu M HEHUTPUHHBIMH T€0/AE€3MUYECKMMH OOECIEeUMBAIOT HEJOKaIbHBIE CBS3H
Bcenennolii;

- CoBMecTHO ¢ (poTOHaMHU (B OCHOBHOM) U HEUTPUHO (OUYE€Hb HE3HAYUTENHHO) 00€CIIEYHBAIOT TEPMO
- TOPCUOHHBIA U MarHUTO-TepMOANHaMU4eckuil noteHuman EQUIL;

- Co3IaroT TMepBYI KOCMOJIOTUYECKYIO0 TOCTOSHHYIO (TIPH pa3MEpHOCTH MPOCTpaHCTBAa - N=3,
BpeMeHr- M =0),1mo pa3HOMY MPOSBISIONIYIO Ce0sl B pa3IMYHBIX (PU3MYECKUX MUpPAX — IMOAPOOHO
cM. 54;

- SIBNsIFOTCS OMIaKaMu It JOMEHOB-aHCaMOJIei-(hOTOHOB;

- Co3/1a10T MarHUTHOE T0JI€, SBIISIOTCS €r0 areHTOM.

B cBOOOJHOM OT HEMTPHUHHBIX I€OJE3UUYECKUX COCTOSIHUM TPABUTOHOB, OYEBUJIHO, HET, pa3Mepsl
TPaBUTOHOB TOKAa HEYJIOBUMBI [UJIsl HAIIUX NPUOOPOB, XOTS MBI BCE BpeMs OIIYIIAeM UX
BO3/ICIICTBUE, HE IOHUMAsl MEXaHU3Ma.

e  dotonbI- nocaeanss cocrapistonias EQUII, numeroT b oceBoe BparieHue GOTOHUYUKOB H
opOUTabHOE BpallEeHHE JIEBOM KHUPaJIbHOCTH HX JOMEHa - aHcamOis- THUpOocKoma
COBMEIIAIOT CIEeAYIOIMNe QYHKIUU:

- COBMECTHO C TpaBUTOHAMU CO3JAI0T AIEKTPO-MATHUTHBIN NOTOK U IOJIE;
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-CoBMECTHO C rpaBUTOHAMH (B OCHOBHOM) M HEUTPUHO (HE3HAYUTEIHHO) 00ECIIEUYUBAIOT TEPMO -
TOPCUOHHBIN U MAarHUTHO - TepMOAuHaMUuYeckuil morenuuan EQUIL,

- Cosparor II-t0 KOCMOJIOTMYECKYIO KOHCTAaHTY (IpU pa3MEpHOCTH MpPOCTpaHcTBa n=1 u
pa3MEpHOCTH BpPEMEHM m=2) TaKXke IO pa3sHOMY, HO BCErja COBMECTHO C TIEpPBOM
KOCMOJIOTHYECKON KOHCTAHTOM, MPOSBIIAIONIYIO ce0st — cM. 54.

OTa KOCMOJIOTMYECKas KOHCTaHTa - CHJa Bceraa B J000M TOYKEe MPOCTPAHCTBA
MEePIECHANKYJISIPHA MEPBOM KOCMOJIOTHYECKOM KOHCTaHTE U B 97,4 pa3a MEHbIIE €€, SBIACTCS TaK
K€ CKalsipoM, oTpaxarouuM mnpormenmee pacciaoenre B.C. T. BO Bcex HampaBlICHUSIX U
nocienytomee cpopaunBanue ux cinoeB (C.T.) B CC- reome3uwyeckue C IIarom 10" m. (10
CBETOBBIX JIET).

OTH JBE€ KOCMOJIOTMYECKHME CHJIBI - KOHCTaHTBI, II0 pPa3HOMY, HO BCErJa COBOKYITHO
B3aUMOJICHCTBYS ¢ ncmyckaeMbiMu CC- reofie3nuecKuMH YacTULIAMH, BO TEPBBIX, chopMupoBanu
BECh MAaT€pPUAIbHBIN MUP U MOJJICPKUBAIOT €r0 SBOJIIOIHIO, BO BTOPBIX, 00ECIEUUIIN €r0 aTOMHOE
0JTHOOOpa3ue, eMHCTBO MAaTEPUAIBHOTO MHUPa M MOCIENYIOIIee paciiupeHne oToopa, pa3BUTUSI U
€MHCTBA, Ha OCHOBE CBOOO/IbI, BO3BBIILIEHUS U KOHKYPEHIIUH, & TAK)KE TOTaJIbHOE BPAIllEHUE BCErO
1 Bcesl BO BCceneHHOM, TOTalnbHYIO HIMKINYHOCTb.

Ha ecrecTBeHHBII BONPOC «OTKyda OEpyTCs SHEPTUS U MAaTepus AJS MOJAEePKaHUS YCTONYUBOCTH
U TIPOJIOJDKEHUS 3BOMIONMKM BeeneHHON?» coBpeMeHHash Hayka HE OTBEYAeT BOBCE, CUMTAs €ro
HekoppekTHbIM. OTBeT CTII npocT u ecrecTBeHEH:

o [TloamuTka ’HEpreTHUYECKas UICT 3a CYET dHEProdcceHnuu OeckoHeuHoctu depe3 EDUIT u
TOPCUH(OPMEBI TTyTEM ITOCTOSIHHOM TOIKPYTKH-TIOAMUTKH ()OHOHOB, Yepe3 HUX — HEUTPUHO,
IPaBUTOHOB U (DOTOHOB, a YEPE3 HUX YK€ — IIEKTPOHOB U HYKJIOHOB, aTOMOB M MOJIEKYJ U
T.1. B takom cinydae CC-reomesmueckue — CBOCOOpA3HBIC JKETYIKH, MPeoOpa3yromme
YUCTYI0 JHEPrui0 B MAaTE€pPUAIbHBII KOHTHHYYM OSHEpPrud U HuH(OpMalUd B BUIAC
MEK3BE3JHOTO rasza C MOCIEAYIOLIECH 3BOJIFOLIUEH B 3BE€3/Ibl, IUIAHETHI U T.II. U PACIIUPEHUS
Bcenennolii.;

e  @DOHOHBI IIPEACTABIISIOT co0oit BUXpU DHEPrOdCCEHLINHU beckoneunocru,
CKOMITAKTU3MPOBAaHHBIE OTPOMHON OCEBOM CKOPOCTHIO B BOJTYKH-MOHOIIOJH JIEBOM U IIPABOU
KHPaJIbHOCTH, UMEIOLINE TOJIBKO OCEBOE BpallleHHEe M MO3TOMY HE MMEIOIIHe CBOOOTHOIO
CYIIECTBOBaHMSI, a TOJILKO BUPTyanbHOE. OOpEeCcTH MOJHOLIEHHYIO MaTepUaIbHYIO CYIIIHOCTb
(OHOHBI MOTYT TOJIBKO, COETUHUBIINCH B JOMEHBI-aHCAaMOIIH, CTPYKTYpa — popmMa KOTOPBIX
CO3/a€T B3aUMOJIEUCTBUS M CUJIbl, aBTOMAaTHUECKH IO/JIEP’KUBAOIINE CTAllHOHAPHOCTh UX
cymecTBoBaHus. Takumu popMamu SIBISIFOTCS HEUTPUHO, TPABUTOHBI U JOTOHBI, B KOTOPBIX
(GOHOHBI TpeX BUJOB U ABYX POJOB MEXAYy CO0O TECHO CBS3aHbl TEPMO-TOPCHOHHBIM
B3aMMOJICHICTBHEM M CO3JaTH JIOMEHBI-aHCAMOIM TpeX BHUIOB, KOTOpBIC, BCIEACTBHE
TOTOJIOTHH CBOEH (hOPMBI — CTPAHHOTO KPEeCTOOOPa3HOro MeOUyCOMOJ00HOTO aTTPaKTOpa,
CO3/1aBa€MOI'0 BCTPEYHBIMU BUXPSMH JBYX POJIOB (POHOHOB, OOpENN CBOWCTBA TOPCHOHOB
TpeX BUJOB, CO3JAIONIYIO (CIUIETAIOIUX BceMUpHYIO ceTb EDUII, sBustonyrocs nepBuaHOn
SIUTCHETUYECKON OpraHu3allMOHHOM CEeThbI0O — DHEPromarTepHOM C aHAJIOTHYHOU
NEPBUYHONANUTeHETHUECKOMMHPOPMCTPYKTYpOil — HH(OPMapXETUIIOM, KOTOpPbHIE CBOUM
KOHTHHYYMOM ONPENEIIAIOT BCE 3aKOHBI MUpO3aaHusl.

Becb 3TOT cueHapuil JIETKO BCKpBIBAETCSA IyTeM NpoxoxJaeHus no 102 purmam 3BOIOIUU C
nomMoItsio BceeoOmieit Gopmynbl B3auMoJAeHCcTBHS M TaONUIBI MEpeBOAa (PU3HMUECKUX €TUHMILI.
Kcratn, BceoOmas ¢opMymna B3amMOIEWCTBHS W Talnuia TepeBoaa (U3HUYECKUX €IMHHII
MO3BOJIMJIM BIIEPBbIE B UCTOPUU OCYILIECTBUTH TEOPETUUYECKUM pacyeT MapaMeTpoB BCEX KOHCTAHT
(v HalTH HOBBIE), a TaKke (QYHAAMEHTAIBHBIX M JJIEMEHTAPHBIX YACTHI], KOTOPBIA COBIAT C
HKCIEPUMEHTANBHBIM 10 5-7 3Haka mocie 3amaroil. Ilpum sTom, TeopeTrmueckuit pacder ObLI
OCYIIIECTBJICH, BO-TIEPBbIX, 0€3 MPUBICUYECHUS ICHCTBYIOIIUX JHUI] — MAacchl, 3apsaa U T.I., YTO
TOBOPUT, C OJHOM CTOPOHBI, O TMOJHON OOBEKTHBHOCTU pacyera, a ¢ APYro - O HE3aBUCUMOCTH,
BHEIIHOCTH UCTOYHMKA BO3SHUKHOBEHUS KOHCTAHT;

Bo-BTOpBIX, A1 pacdera UCMOJIb30BAIUCH TONBKO BeIMYMHBI T U C — CKOPOCTh CBETa B
BaKyyMe, TO €CThb IOJHOCTbIO OOBEKTHBHBIE M HE3aBUCHUMBbIE KOMIIOHEHTHI. CKOpOCTH CBeTa
SBIISIETCS BCEOOMMM (U3MYECKMM WHBAPHAHTOM HE TOTOMY, YTO JTO BHUAMMAs CKOPOCTh
ONpefieNIeHHBIX 4YacTull — (OTOHOB, a MOTOMY YTO, 3TO, C OJHOM CTOPOHBI, — CKOPOCTh
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coctapisitomux 3neMeHToB EOQUIL, a ¢ apyroil — 3T0 KOMIAKTU3MPYIOIIAas COCTaBIISIIONIAsl BCEX
YHHMBEPCAIbHBIX KOHCTAaHT U BCeX 33 peallbHO CYLIECTBYIOIIMX YACTHL], ONpejesseMas SHepruen
nnankeoHa(E = C3)— MCXOMHOTrO TEpPBOTO MATEpPUANBHOrO BOILIOMIEHHS SHepruu. M, HakoHerl,
TPeTbUM (PAKTOPOM, OMPEICIIAIONIMM BCEOOUIYyI0 MHBAPUAHTHOCTH CKOPOCTH CBETa B BaKyyMe,
SIBIISICTCS €€ MPEeIeNIbHBIA XapakTep JJIs MaTepUaTbHBIX 00BEKTOB U €€ HE3aBUCUMOCTh OT CKOPOCTH
HMCTOYHUKA U HAINPaBJICHUS €ro ABWXKEHHUs, co3naBaembie EQUIT;

Korna Mpl roBopuM O IOCTOSHCTBE CKOpOCTHM cBera — C, HEMEJIEHHO BCTAae€T BOIPOC

OTHOCHUTEIIBHO 4Yero, Kakoro o0bekTa (Tesia) MOCTOSHHA CKOPOCTh cBeTa? HbhIOTOH Ha 3TOT BOIpPOC
CKPBITHO OTBEYaJl, HE 3HasA O MOCTOSHCTBE C, YTO TaKOW CHCTEMON OTCUETa SIBJIAETCS aOCOJIIOTHBIC
IIPOCTPAHCTBO M BooOpakaeMasi HEMoJBMXHasi Touka B HeM. [lostomy oH 3asaBisin «Moxer
0Ka3aThCs, YTO B JCHCTBUTEIBHOCTU HE CYIIECTBYET MOKOSIIETOCS Teja, K KOTOPOMY MOKHO OBLIO
Obl OTHECTH W JBWXKEHHs mpouux». OdeBHAHO, 4To HbIOTOH ObUT MpaB MO CYIIECTBY U MBI,
ompenensss CKOPOCTh CBETa OTHOCHUTENBHO Kakoro 00 OOBEKTa, C YYEeTOM CKOPOCTH U
HAIpaBIICHUSl JBUKCHHS CaMOrO OOBEKTa, MO CYIIECTBY MpUBsA3bIBaeMcsi K HBIOTOHOBCKOMY
a0COIIOTHOMY NPOCTPAHCTBY U MAaTEMATUYECKOMY BPEMEHH.
CTII, pacumdposas npoctpanctBo EDUII, kak mOTOK MOCIETHET0, U BpeMs, KaK UMIIYJIbC 3TOTO
IIOTOKA, a TaKkke cocrapistonie u Tononoruro EDUIL — 1.e. HEMTpUHO, CBA3aHHBIE B MarHUTO-
HEUTPUHHBIE Te0/Ie3MYeCKUe, TPAaBUTOHBI, MYyYKOM OOBHBAIONIME Treojae3uYecKkue, U (POTOHBI
000/1aMH  CBSI3bIBAIOLIME YUKW TPAaBUTOHOB, YETKO OIpPEAETIWIa M BHYTPEHHIOI, M BHEIIHIOK
B3aMMOCBSI3aHHYIO WX KHHEMAaTHKy, oOycioBieHHylo cuctemon C.C. — reofe3ndeckux (CTOSUMX
CyNepBOJIH), KoTopas (kuHemaTuka) co3faeT ahdext «uemnoasmwxikHoctu» EDUIl oTHOCHTENBHO
OTJIEIbHO B35TOM TOUKH (00bekTa). OgHako, «HenoaBwKHOCTEY EDUII oTHOCHTENBHO OTIENBHO
B35ATOM TOYKM (00BEKTa) BOBCE HE CIIEAYyEeT IyTaTh C HEU3MEHHOCTHIO €ro TOIOJIOTHU U
CIIOCOOHOCTBIO K BO3JICHCTBUIO B OKPECTHOCTSIX TOUYKH (Tela), a Tak)Ke HampaBlICHHUS 3TOTO
Bo3/eiicTBUsA. PaBHO Kak ¢ TeM (pakTOM, YTO YPOBEHb U HalpaBICHHE BO3JCHCTBUS 3aBUCIT TaKKe
oT TOro ¢ kakuM oOwbekToM EDUII BcTpedaercss B OKpecTHOCTSX Touku (Tena). Bee 3t1o
KaTacTpO(UUYECKU «3alyThIBa€T» IMpOoOJIeMy PaBHO3HAUYHOCTH CHUCTEM, HO Ha CaMOM Jejie, MpHu
OTPELIEHHOM OT JIOTM B30p€, BCE PE3KO YIPOIIAETCS U CTAHOBUTCS a0COIIOTHO sICHBIM. CKOPOCTh
CBETa B BaKyyMe JEWCTBUTEIbLHO HEM3MEHHA, Oosiee Toro (pOTOH, HApOAUBIINCH U HALlENHB ce0s Ha
I'PaBUTOH, cpa3y U 0e3 BCAKOI0 YCKOPEHHsI, 00peTaeT CKopocTh paBHYIo C.

HMeHHO M3-3a 3TOr0 CKOPOCTh HMCITYCTHBIIEr0 (OTOH MCTOYHMKa He nobasnsercs k C. U He
OTHUMAETCSl TPH IBH>)KEHHH UCTOYHUKA B MPOTHUBOIOJIOKHOM HAMPABIICHUH.

Htak, ckopocTh cBeTa NOCTOSIHHA IOTOMY UTO:

» €€ BUJAMMBIMHOCHUTEJIEM SIBJISIOTCS (DOTOHBI;

» (OTOHBI MTHOBEHHO IPHOOPETAIOT CKOPOCTH CBETA 32 CYET CBOMX JIOIIAIOK-TPABUTOHOB;

» TPaBUTOHBI JX€ HU KOMM OOpa3oM HE CBSI3aHBl C BEIICCTBEHHBIMH MEXaHWYECKUMHU
COCTABJISIFOIIMMY TOM WM WHOM CHUCTEMBI, MCIYCKAOIIEd WM BOCIPUHHUMAIOLICH, 3a
WCKIIIOUEHHEM Tepe/layd HyKJIOHAM MOMEHTOB JAUIOJIEH: 3JIEKTPOMAarHUTHOTO, TPABUTOHHO-
AEKTPUYECKOTO, TOPCUOHHO-TPABUTOHHOTO, TE€PMO-TOPCHOHHOTO, MarHuTo-
TEPMOJUHAMHUYECKOTO.

[TocneaHee HUKaK HE OTpa)kaeTCsl HA CKOPOCTH TPAaBUTOHOB M MX cel10KOB-(hoTOHOB. [loaTomy
IpU WCIyCKaHWHM (DOTOHOB C JBUXKYIIETocs OOBEeKTa (MM OTpaxasich OT HEr0) OHHM Cpaszy
00peTaroT TPaBUTOH-JIOMIATKY B JBIKYTCS CO CKOPOCThIO C. DTO TakKe MPOCTO OOBACHSIET TaKHe,
HETOHSATHBIE I COBPEMEHHOW HAyKH, CTPAHHOCTH MHUKpPOMHUpA Kak: HYJIEBOE BpeMs YCKOPEHUSs
¢dboTOHA MPHU €ro POXKJIECHUU WU OTPAXKEHHUH; MOMEPEYHOCTh BOJHBI 3JIEKTPOMArHUTHOIO IOJIS;
AKOOBI, HYNEBOU 3apsa (OTOHA U €ro JIEKTPUYECKYI) HEUTPAIbHOCTh; KBAHTOBBIM MPUHIIMII
NPUYMHHOCTH, B3aWMOJICHCTBHE areHTOB I0Jed ©€3 NpOoCKaIb3bIBaHUSA, HO C Tepeaadei
BpAIlaTEIHHOTO JABMKCHHUS COOCTBEHHOTO, KaK MCTOYHUKA MarHUTO-TEPMOJIUHAMUYECKOTO TOJS U
OpOUTANILHOTO, KaK UCTOYHHKA DJIEKTPUUECKOT0 MOJIS U Pl APYTUX.

Bosnaukaer Bompoc 00 OTKJIOHEHHSX CBETa B JJIEKTPOMArHUTHOM, TPABUTOHHOM M HWHBIX
(bu3NYECKUX TMOJISIX, KOTOpPble 3a(UKCHPOBAHBI AKCIEPUMEHTAIBHO. 3/IeCh TaKKe Heo0XO0IuMO
paccTaBUTh BCE TOUKHU.

B paborax aBTOpa N0Ka3aHO, 4TO HUKAaKUX MOJiel B MpekHEeM (U3UYECKOM MOHUMAHUH, Kak
ocoboii Gopmbl Marepuu, HET W OBITH Oe3 HocutTene He MoxkeT. [loys BceX BUAOB HMEIOT
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OJIMHAKOBYIO MPUPOY, UX 0Opa3yloIMUMH SBISIOTCS cocTaBisitomue noroka EQUII, cocrosmero
U3 HEUTPUHO ¥ aHTUHEUTPUHO, TPABUTOHOB U AHTUTPABUTOHOB, (POTOHOB U aHTH(OTOHOB, KOTOPHIE
B OTOM BELIECTBEHHO - DJHEPIeTUYECKOM COCTOSIHUM, KaK W3BECTHO, HE AHHUTWIUPYIOT.
OOpa3yrorcs Moyisl Kak T€ WM UHBIE HANPSIKEHMs] 3TOrO MOTOKA, BCIEJICTBUE B3aUMOJECHCTBUI
LIECTH BUJOB, U CBA3AHHBIX C ’TUM HCKPUBJIEHUI COCTABIIAIOIINX U CAMOT'0 IOTOKA.

[To cnoBam [lupaka «IIpobrema TowuHOTO OmMcaHuss Bakyyma sBisieTCsI OCHOBHOH MpOOIEMOH,
CTOsILIEH B HAacTOsILIEe BpeMs repe]] pU3uKamMu».

B nacrosmiee BpeMsi Ha OCHOBe HaiineHHOW BceoOrmiel GopMmylibl B3auMOICHCTBUS U TaOJUIBI
nepeBojia (U3MYECKUX EIUHMIl YJAJIOCh  BCKPBITh HEKOTOpbIE IapaMeTpbl HYJIEBOro CJos
¢u3uueckoro BakyymMa Ha3blBa€MOI'O aBTOPOM OSHEPrOICCEHUMEH U psAl DIEMEHTOB €ro
B3aUMOJICHCTBUS C MEPBBIM U BTOPBIM CIOSMH, a TAK)KE€ BUAMMBIM MaTe€pHaIbHBIM (PU3MUECKUM
MHUPOM.

B pspe mnocnenoBaTenbHBIX B3aUMOJIOIMOJHSIOIIMX pPabOT, BBICTABIEHHBIX HAa MoeM OJjore:
http://chebanov.trinitas.pro/BckpeiThl  Gu3uYecKoe COJCpKaHHE  [EPBOrO W BTOPOTO  CJIOS
(GU3UYECKOro MpPOCTPAHCTBA, YTO MO3BOJMIIO HAMTHU €AMHYIO YETKYIO (PM3MYECKYI0 OCHOBY BCEX
B3aMMOJEHCTBUI (MX OKa3aloChb HE YEThIpE, a IIECTh), a TaKXKe OOBSICHUTH (M NPEICTaBUTh) HE
TOJIBKO KBAaHTOBBIE SBJICHUS, HO U MHOIO€, MHOIOE ApPYroe, UMEIIIEE B COBPEMEHHON HayKe
CTaTyC MHACTEPMHUHUPOBAHHON TpaHCUEHACHTHOCTH.HaliieHHbIe, ¢ TIOMOIIbI0 BCeoOmux Gopmyn
U Tabuuipl nepeBoja (U3MUECKUX €AMHHUL, pErepHble SBOJIIOLMOHHBIE TOYKH, KOHCTAHTHI U
napaMeTpbl MO3BOJMWIM 0oJiee afeKBaTHO MPENCTaBUTh MOJENb (PU3HMUECKOr0 BaKyyMa, €ro pojb B
CO3/IaHUM, TOJEPKaHUU M HBOJIOLUUM MATEpUAIBHOTO MHpA, BCKPBITh (PU3MUECKYIO CYTh
MHOTOMEPHOCTH MPOCTPAHCTBA U BPEMEHH, MaccChl, 3apsha, MarHeTU3Ma, AJIEKTPUUYECKOrO0 TOKa,
BpEMEHH, CUMOMO3a MaTepud U AaHTUMATEPUM, AHHUTHWISALUM, CTPOCHUS DSJIEMEHTapHBIX U
(yHIaMEHTAJIbHBIX YacTHI], UX KOPILYCKYJIIPHO-BOJIHOBOIO Jyajdu3Ma U pPEAyKLUHUHU BOJIHOBOM
GyHKLIMU, UX B3aUMOJEHCTBUS M MHoOroe japyroe.O0o0mias MOXHO CKa3aTb: - MHOrooopasue
(muTropanusm) MHAETEPMUHU3MA, I[IOMCKAa CBOOOJBI JHEPrONaTTEPHOM B KOHTHHYYME C
JNEeTePMUHU3MOM CO3UJAaHUSI M JACUCTBUS ~ NPUHIUIOB, aTpuOyTOB, ATPETOPOB U 3aKOHOB
1eneopMUpPYIOIMMUHPOPMAPXETUIIOM  TOPOKAAIOT MOHU3M IOCTOSIHHOTO  AMEPKEHTHOI'O
HBOJIFOLIMOHHOTO BO3BBILIECHHUS.

OTOT, HECKOJIBKO 3ayMHBII BBIBOJ IOCTATOYHO a/IEKBAaTHO OTPAXKAaeT CyTh IBOJIIOLIMHM Mupo3nanus,
KaKk COBMECTHOTO TBOpPYECTBA KOHTHHYyMa O0€30peXHOH  HECKOMIAKTH3MPOBAHHOW 3HEPruu
HeoQOopMIIEHHON bBecKOHEeYHOCTHM M CeTH NpelesibHO CKOMIaKTU3upoBaHHOM sHepruu B CC-
reoJe3NYECKUX, COBMECTHO MOPOAMBIINX U MOJAEPKUBAIOIINX SHEPTETUYECKH U MATEPHAIBHO C
0o0enx CTOpPOH: OKeaH CBS3YIOIIUX - TOPCHUH(OOPMOB U BCEMUPHYIO SIUTCHETHUYECKYIO
OpPraHU3allMOHHYI0 CE€Thb — DSHEPromaTrTepH M €€ TeMIOpalbHYIOLEnehOpMOCTPYKTYpY —
uH(popmapxerurn, coBMecTHO 310 EQUIL

Tabnmuua nepeBofa (U3MYECKUX EIUHUI M BceoOIue (GOpMyIbl MOJHOCTHIO JIOKA3ald CBOIO
COCTOSITENIbHOCTbh U IIPH pacueTe MmapaMeTpoB YaCTHUIl BCEX YPOBHEH.
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Taoauna napamMeTpoB TOpcuH(OPMOB, GOHOHOB, HETPUHO,

I'PaBUTOHOB, (l)OTOHOB H (l)yHI[aMeHTaJ'IbHLIX YacTHIl.
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Ne ITapameTpsl yacTHLIBL OHeprus, Knaccrnueckuit Macca, kr 3apsan, Kn Ilocrynarensnas | Yacrora ocesoro | Yacrora Kupanp | Cnun
/ SHEPrOdKBUBAJICHT, R, M cKopocTh, C BpaweHus, ['m OpOUTANLHOTO | HOCTb,
Il Jx/M»aB (cxopocTh cBeTa B BpameHus, I'n | +
BaKyyMe) IpaBsas,
HaumMenoBaHue yacTHIIBI - neBas
.10-10 .
1 TOpCI/IH(l)OpMBI 0,378413912341- 10 030533‘};89486926 0,4373;9686654-382 -0 0,983314-367248 0,461876804-3283 -0 + 0
-10 -10 -10°* - C 10°*obenx
0,236168122692 - 1013 KHPaJIbHOCTEH
2 | HeiitpudoHoHBI 0,236464756276-107° | 0,215745214724 0,263102524325 | _y( 110 C B cocTaBe 0,694783563064 - 50 + Y
.10-62 . 10756 HeliTpuHO 107%06eux N
0,147577654391 - 10~%¢ KUpabHOCTEH
3 FpaBI/I(I)OHOHLI 0,160238248561 - 10732 0,130628957932 0,178289096127 0,153614513664 1o C B cocraBe 0,714749617062 - 0,229499234132-| + 0
-10755 -107%° -107% IPaBUTOHOB 103 mpaBoit 10°° npasoi
0,100004690926- 10~° KHPaIbHOCTH KHPAIbHOCTH
4 | ®oTodoHOHBI 0,153643281716- 1073 | 0,125252628284 0,170951206013 0,143475955762 | C Ha rpaBu¢oHOHax 0,119675116645 - 0,245716524767 - | - 1
-1075¢ 10750 1078 10%* neBoit 10%3 nesoit
0,958887721189 - 103! KHUpPalIbHOCTU KHPaJIBbHOCTH
5 | Heiitpuno 0,21797819017 - 10777 0,177699544831 | 0,242533445512 n0 C B cBOGOHOM 0,843537495509 Yo
P —0 —0 +
0,136040188485 - 10~* 1070 1073 COCTOSTHIM -10% -
6 rpaBHTOHLI 0,158148812322- 1071 0,128925613812 0,175964284894 +0,151611448015 | C 0,116265670231 - 0,232531340471-| + 0
-1073 -107%8 -107%8 10** mpasoit 10*3 npapoit
0,987006737701 - 10 KHAPAJIbHOCTH KHPaJIbHOCTH
7 DOTOHBI 0,162355290089 - 1013 0132354806356 0,180644622617 —0,151611448015 | C Ha rpaBuTOHax 0,113253332558- 0,232531340471 | - 1
-1073¢ 10730 10738 10* nepoit 10* nepoit
0,101325936544 KHPaJIbHOCTH KHPaJbHOCTH
8 | DnexTpoHH! 0,81871041464 - 10713 0,667426717861 0,910938188731 | —0,160217646263 | o C 0,224588295596 - 0,220040763667 - | - 1
-10736 10730 1071 10*° nepoit 10% neBoit
0,510957169776 KHUPaJIbHOCTU KHPaJbHOCTH
9 HpOTOH B TOYHOMI 0,152313836511 - 101° 0,124168841839 0,167262158456 +0,160217646263 | no C B cBOGOIHOM 0,12071968038 - 0,220040763667 - | + 1
-10713 2107 -1071° COCTOSHUN 1023 mpasoit 102°npasoit
MHTEpIIpeTalnu (C KBapK- .
HyKiIO)HI;[Zﬁ I;BﬂBI(:;O) p 0'950590653665 1022 KAPAJIbHOCTHA KHUPAJIBHOCTH
9a | TIpOTOHBI B KIIACCHUECKOMH 0,150327731118 - 10~° 0,122549734791 0,167262158456 | +0,160217646263 | 10 C B cBOGOMHOM 0122314609048 - 0,220040763667 - | + 1
. 10732 -107%7 -1071° COCTOSIHUH 10*? npasoit 102° ipasoit
i;iiﬂiiif;iﬁg;ei? KBapk 0,938195369907 - 10° KUPATBHOCTH KHPaIbHOCTA
10 | HelTpoHsl 0,152523789104 - 101° 0,124339998782 016749271613 | _y) 710 C B cBOGOAHOM 0,120553506891 | _s( + 1
.10-13 .10°%7 COCTOSIHHH -10% B
0,951900967798 - 10%
11 | I1ankeon — ocHOBHAS 0,156086621413 - 1010 0,127244480551 0173669788064 | _s() C 0,117801753247 | _50 n 0

coctassronias CC-
reoJIe3NYECKUX B TPEX BUIAX

0,974136604238 - 102

10713

-1077

-10%
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3aBepuias Takoe OOOCHOBAaHWE IEPBUYHOIO HMHBApuUaHTa — abCONIOTa — JHEPrHH, MOXKHO
OTMETHUTH, YTO BTOPOW M MOCIEIYIOUIUE PSAIbl YHHUBEPCAIbHBIX OHTOJIOIMYECKUX MPUHIUIIOB
MHBAPUAHTOB SBJIIOTCS MPOJYKTOM 3BOJIFOLIMHU IIEPBUYHOIO. JTO:

|I. YHuBepcajibHbIe OHTOJOTHYeCKHEe TMPHHIUNBI — WHBAPUAHTHI BTOPOr0 YPOBHS
(pynaameHTAILHbIE KOMIIOHEHTBI, a0COJIIOTHI):

1. bwitue (Cymee) — mo3naBaemast 0ObEKTHBHAS PEaTbHOCTD;
beckoneunocts — 6echopMeHHast, BCEOOBEMITIOIIAS;
BeuHocTh — BHE BpeMeHHas;

Nudopmarnus;
Marepus;
JBmkeHue;
CoxpaneHnusi;
Pa3Butus;
Ot6opa;

10 Enuncrna;

11. Enunoii Mupogoii CBs3u;

12. ToranbHOU KOHTHHYAIbHOCTH;

13. B3auMoieiicTBHS U OTPaXKECHUS;

Hcxons w3 mepeuHs cOpMyTUPOBAHHBIX BBIIIE MNPUHLMUIIOB - WHBAPHUAHTOB, MBI MOKEM
CKa3zaTh, YTO O5TO CBOEr0 poja aOCONIOTHL, AKCHOMBI JJs Jt000H (pHU3MUECKOW TEOpHH,
oOnanaroniyue, ¢ OJHOW CTOPOHBI, aTpUOyTaMU TOTAJbHOCTU U HEMPEIONKHOW HCTUHHOCTH,
MOATBEPKIAEMO BCEM YEJIOBEYECKUM ONBITOM, BCEH €ro MPaKTHYECKOM M IO3HABATEJIbHOU
JIEATEIbHOCTBIO, & C JAPYrOd — HEMO3HABAEMOCTHIO HEONPEIEICHHOCTH, OJHOBPEMEHHOIO U
MOCTOSIHHOTO BO3HUKHOBEHMS M Pa3peLIeHMs] CYITHOCTHOIO MPOTUBOPEUUs CaMoro B cebde, T.e.
UJ€ANbHOCTHIO.

Hexotopeie u3 mepeyuciaeHHBIX MPUHIUIOB — MHBAPUAHTOB MOXHO OBIJIO OBl OTHECTH K
aTpulyTaM, K IpUMepY, IBIKEHUE — aTpuOyT matepuu, nHpopmanus — atpulOyt beitus u T.1.
Bnecenue Hamu 3TUX aTprOYTOB B MPUHIIUIIBI — HHBAPUAHTHI, O0YCIOBIEHO, C OJHOW CTOPOHBI,
uX (QyHIAMEHTATbHOCTBIO, a C JAPYrol — aOCOMIOTHOW HICATBHOCTHIO UX CYIIHOCTHOTO
MIPOSIBJIICHUS, KOTOPasi, B psje CIydaen, MIy0xe, YeM MposBisieTcs: Hamemy B3opy.K mpumepy,
JBUKEHHE MBI Ha3bIBaeM aTpHOYTOM MaTepHUH, HA CAMOM JIeJie 9TO BUXPEBOE IBUKEHUE SHEPTUU
CKOMIIAKTU3UPOBAJIO €€ B MAaTEpUi0, IMOPOJUB, OJHOBPEMEHHO, CTPYKTYypy — uenedopmy,
UMEIOIIYIO Ha Jielie CTaTyc HHPpopMapXeTHna.

©CoNoORWN

1. YHuBepcanbHbIC OHTOJIOTHYECKHE ATPUOYTHI:
ToTanbHbIe BHYTPEHHSISI M BHEIITHSS TIOJIMJICKTHKA U JUAJICKTHKA BBITHS, BceX 0OBEKTOB,
IPOIIECCOB, MPUHIIUIIOB, aTPHOYTOB U 3aKOHOB;
ToTanpHas UKINIHOCTE;
ToTanbHOE BpallleHHE;
KoHTrHyanpHast AyalbHOCTB;
BceoOmue ¢ppakTanbHOCTh U CUCTEMHOCTD;
KoHCOHaHCHOCTB M KOT€PEHTHOCTh, TPAHCIIEH/ICHTATbHOCTH;
Y CTONYMBOCTD U U3MEHYMBOCTh, CTAHOBJICHUE U Pa3BUTHE;
[Ipenen u Mepa, OrpaHUYEHHOCTH TPEICTHHOTO MAaJIOT O,
CuMMeTpus 1 aCUMMETPHUS;
10 AITMTUBHOCTH U AYMEPKEHTHOCTD, IIPUHIIHIT CYTIEPIIO3UIIMNA U HHICTEPMHUHN3M;
11. OBomroLKOHHASI UEPAPXUYHOCTb;
12. TonorpadguvHOCTh U aHaAIOTE3a;

[lepeueHb NEpPEUMCICHHBIX  BBIIIE YHHBEPCAJIBHBIX AaTpHOyTOB IO3BOJIIET Ha3BaTh MX
IOCTyJIaTaMHU, CBOET0 pojJa CTYNEHSAMH OT INPUHLUIOB - MHBAPHUAHTOB K YHHMBEPCAJIbHBIM
3aKoHaM, OOJNaJaroIMMU BHYTPEHHHM €JMHCTBOM M JOCTOBEPHOCTBIO, BBITEKAEMOCTHIO U3
IPUHIUIOB - UHBAPHAHTOB, U OJHOBPEMEHHO, MOCTUKOM, ITyT€M CYLIECTBOBAaHMS WM MO3HAHMS,

=

CoNOO AWM
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HUMECIOIIUM JOCTAaTOYHOE OCHOBAHHUC. Nx MNEPCUYCHb MOXKET OBITE paciiip€H, C BKIHOYCHHUEM
BCCTO AUXOTOMUYCCKOTO 3BOJIFONMOHHOIO psAaa KaTeFOprI.

1.
1.

2.
2.1.

2.2.

2.3.

&

5.

6.

YHuBepcanbHble 3aKOHbI 1 KPUTEPHH:
3aKOHBl COXpaHEHHs U ONpeAereHUs (SHepruH, HHPOPMALUH, KOHTUHYaIbHOCTH,
OIIpEEIICHUS CHJIbl, HAUMEHBIIETO IEHCTBUS U IPYTHE);
Tpu B.O.3.(BceoOmmx 001econnoIornuecKux 3aK0Ha):
ITepexona konu4yecTBa B Ka4eCTBO (AAIOILEr0 3aTEM BO3MOXKHOCTh KOJUYECTBEHHOTO
pBIBKAa B HOBOM KauyeCTBeE);
OTpullaHus OTpULIAHUS — Pa3BUTHS 4Y€pe3 BO3BBIINICHUE (JAIOIIEr0 BO3MOXHOCTH
SMEPKEHTHOT'0 I1epeX0/ia Ha HOBYIO CTYIEHbKY 3BOJIIOLIMOHHOM JIECTHUIIBI);
EnunctBa u 60pbOBI  HPOTHBOMOJOKHOCTEH (TMOJAHUMAIOMIETO CHCTEMY IyTEM
COPEBHOBAHMs Ha HOBYIO CTYIIEHBKY Uepe3 HOBYIO (hOpMY €AUHEHHS);
@yH1aMeHTaIbHBIE KOHCTAHTHI, BO3MOXXHOCTh WX TEOPETUYECKOTO HAXOXACHUS 0e3
y4yacTus 00BbEKTOB B3aUMOJICHCTBHSI, HA OCHOBE €r0 MEXaHU3Ma;
CkopocTb cBeTa B BaKyyMe€ U BEIMUYMHA T, KaK 00LIe()OPMUPYIOLINE KOHCTAHTHI;
EnuHcTBO, COBNajeHHME METO/AAa U JIOTMKU CYLIECTBOBAaHMSI M SBOJIIOIUHM CYIIETO C
METO/I0OM U JIOTMKOH €ro MO3HAaHMUs, KaK BBICIINN 3aKOH [€3HTPOIHH;
[To3HaBaeMoCTb, OTCYTCTBHE (HEAOMYCTUMOCTh IPUMEHEHUS) CKPBITBIX 1apaMETPOB;

I[anee MbI IIPUXOJUM K O6H.[€I/13B6CTHBIM KpUTCpUAM, KOTOPBIM JOJIDKHA OTBCYATb Q)HSquCKaH

Teopus

ouhwdE

1 KOTOPBIC, 110 3aKOHaM IUKJIa, BHOBb an/I06peTa10T BUJ IIPUHIUIIOB:

[TpyHIMII HOBU3HBI — IPEICKAa3aHUE HOBBIX PE3YJIbTATOB;

IIpyuHIUIT TPEEMCTBEHHOCTH — BKIIFOUEHHE CTAPBIX TEOPUM, KAK YACTHBIX CIIy4acB;
[TpyHIMI pa3BUTHUSA — OTKPBITOCTD I COBEPLIEHCTBOBAHNS;

HpI/IHHI/IH BHCHIHCTO OIMpaBAaHHA — COOTBECTCTBUEC OIBITHBIM JJAHHBIM;

[TpyHLIMII BHYTPEHHETO ONpaBIaHMs — OTCYTCTBHE BHYTPEHHUX NPOTHUBOPEYNIL;
[MTpunuun  ¢unocopckoro  ompaBAaHus  —  COOTBETCTBUE  OIpPENEICHHOMY
MupoBo33peHHuIo.

B namewm citydae 3T0 cyOCTaHIIMOHATIBHO-TPAHCLIEHACHTAIbHAS MTOJIMIEKTUKA, BKIIIOYAIOIIAs B
ce0sl AMaNeKTUYECKUI MaTepuain3M, Kak YacTHBIN cIydail u MEeTO.I.
[lepeueHp yHHBEpCAIbHBIX 3aKOHOB, KPUTEPHUEB, COOTBETCTBUE KOTOPBIM 00s3aTENbHO IS

JIF000H
MOIXKET

¢u3uueckoil (M He TONBKO) TEOPUH — JIOKAIBHOM, (PeHOMEHAbHOH, (pyHIaMEHTaIbHOM,
BapbHUPOBATHCSI B PAaCCMATPHBAEMBIX BAapHAHTaX, HO IMPHUBEICHHBIN BHIIIE, OYEBHIIHO,

o0s13aTeNeH JJIs BCEX.

V.

1.

Hcxoast U3 nepevncJeHHBIX BbIlIe YHUBEPCAJIbHBIX IPHHIUIIOB - HHBAPUAHTOB
(pyHaaMEeHTAIBbHBIX KOMIIOHEHTOB, a0COJII0TOB), ATPUOYTOB, YHUBEPCAJIbHBIX
3aKOHOB, KPHTEpPHEB MOHO MNPELJI0KHUTh CIHCOK YCJIOBHH M BOIIPOCOB,
KOTOPbIM H Ha KOTOpble, paccMaTpuBaeMasi (pU3MYECKasi TEOpPHUSA [10JKHA
0TBEYaTh:
B ycrmoBuAX KadyecTBEHHOM M KOJMYECTBEHHOW H3BOJMIOLMM  BceemeHHOHM, ee
YCKOPSIOLIErocss PACIIMpPEHHUss IIPU COXPAHEHUHM YPOBHSA TIPAJAMEHTOB BO BCEX
IIPOCTPAHCTBEHHBIX U BPEMEHHBIX HAIlPaBICHUAX !
- Ilons Tarorenus;
- PenukroBoro musmydeHus;
- TeMHBIX 2HEPTMH U MaTEPUU;
TEOpHUs JOJDKHA COOTBETCTBOBAaTh 3aKOHAM COXPAHEHUs, B IIEPBYIO OYEPEIb, JHEPIUH,
YTO HEBO3MOXXHO 0€3 TOCTOSHHOTO JIEHCTBYIOIIETO HCTOYHMKA (IIOTOKA) SHEPTUU U
MaTepuu. OTOro ke TpPeOYIT COXpaHEHHE M B3aMMOJAEHCTBHE YacTHUI], UX TOTAJIbHOE
JBIDKEHUE, a TaKkKe 3aUKCUPOBAHHBIE POCT 00BEMOB U Macc 3eMJIM M JPYTUX IJIaHET,
3HAYUTENNBHO MPEBBIIIAIONME (BO MHOTO Pa3) BO3MOXHBIN POCT 3a CYET MaTepUAJIbHBIX



10.

11.

12.

13.
14.
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YacTUIl U3 KOCMUYECKOW MBLJIM, METEOPUTOB U T.N. AHAJIOTMYHO, TPEeOYIOT MOJA0OHOTO
OOBSICHEHUS TEIUIOBbIE OallaHChl 3BE3]] M Pa3IM4HBIX BUXpeBbIX japurareneid ¢ KITJ
6omee 100%, ¢ KCmoNb30BaHUEM PA3TMUHBIX PAOOUNX areHTOB;

Teopus nmomKHA yKasblBaThb HA HAJW4Me€ YHHUBEPCAJIBHOIO  OHTOJIOTMYECKOIO
3BOJIIOLIMOHHOTO CTEPKHSI, 3aJar0LIEr0o 1€Jb, HAMPABIECHWE W IPOrpamMMy 3BOJIOLMH,
BCKPBIBaTh (PM3MUECKUE CYTh U MEXAHU3M PabOThI U MPOTPAMMAIIUH 3TOTO CTEPIKHS;
Teopust n0KHA OMpENENUTh areHTta, OO0ECHeUMBAaIOLIEr0 €AMHCTBO MUPO3JIAHUS, €ro
TOTIbHOE €OUHOOOpa3ue, ero (areHTa) mapamMeTpbl M MEXaHW3M TOTaJIbHOTO
B3aUMOJICHCTBUS, BKIIFOYAs HEJIOKAJIbHBIE CBS3H;

Teopuss moKHA TOKa3bIBaTh (DU3UYECKYI0 CYTh M, MO BO3MOXHOCTH, HAXOIHUTh
buznyecKne BeIMUYUHBI «CKPBITHIX MapaMeTpoBy» DBoMOLUN beITHs;

Teopus IOJKHA pacKpbIBaTh HBOJIIOLMOHHYIO JIECTHUILY Pa3BUTHs, €€ PEIIEPHBIE TOYKH,
0e3 uHGSIIMA, OO0JBIIMX B3PBHIBOB, CHHTYISPHOCTEH M MPOUYMX H3BICKOB. [Ipu sTOoM
HalTH MECTO U BCKPHITh PU3NYECKYIO CYTh TEMHBIX SHEPTUU U MAaTEPUH;

Teopun HEOOXOAUMO ONPEIEIIUTh CTPYKTYPY COCTABISIONIUX U MEXaHU3M 00eCIeUEeHUS
Enunoit MupoBoit CBsizu u 1eneBOM »BONIONMK BceeneHHol, TO e€CcTh, UCTOYHHKU W
areHToB, 3aJAIOLIUX HAMpaBlIeHHE, DJHEpPro-mMaTepuaibHOoe U  HHPOPMAIMOHHOE
oOecrnieyeHre, TEMII U PUTM SBOJIIOIMH U BceX 0€3 MCKIIIOUEHUs MPOLIECCOB B HEMl, B TOM
qucIe:

a) CTPYKTYpY, TOIIOJIOTUIO U MEXaHU3Mbl KOCMUYECKOU CPEJIbI;

0) huzmueckyro mpUpoay rpaBUTALIMH U €€ areHTOB;

B) MEXAHU3M U areHTOB 3JEKTPOMArHUTHOI'O IOJIS;

I') MHOTOYHCIICHHBIE MapaZoKchl (OTOHA, B TOM UHUCIIE:

- HyJIEBOE BpEMsl YCKOPEHHsI ()OTOHA MPH €T0 POXKACHUU U OTPAKEHHH, MTOTIEPEIYHOCTh
BOJIHBI 3JIEKTPOMArHUTHOTO TOJIsL, sIKOOBI, HyJIE€BOU 3apsa (POTOHA U €ro IEeKTPUUECKYIO
HEUTPAIBbHOCTh, KBAaHTOBBIM IPHUHIUI NPUYMHHOCTH, B3aMMOJEHCTBHE arceHTOB IOJIEHN
0e3 MpoCKaJIb3bIBaHUSA, HO C Ieperadell BpalaTeabHOro ABHXKEHHS COOCTBEHHOI'O, Kak
HMCTOYHUKA MarHUTO-TEPMOJMHAMUYECKOTO TMOJsl M OpOUTAIbHOr0, KaKk HCTOYHHUKA
JIEKTPUYECKOTO TOJIA.

1) pusndeckyro Npupoay, MEXaHU3M U areHTa MarHeTu3Ma Kak TaKoOBOTIO;
€) IPUYMHBI OTPaHUYEHHUsI CKOPOCTH CBETA B BAKYyMe, CPE/I€ U B BEILIECTBE;
) TPUYMHBI M MEXaHW3Mbl KBAaHTOBAaHUS OpPOMUT 3JIEKTPOHOB B aroMax M JPYrux
KBaHTOBBIX CKAYKOB;
3) MEXaHU3Mbl M areHTOB KOPIYCKYJSPHO-BOJIHOBOTO Ayaiin3Ma (pyHIAaMEeHTaIbHBIX
YaCTHIL;
M) COCTaB U CTPOEHUE «IJIEMEHTAPHBIX) YaCTHII;
K) (uznueckyro npupoay SAEpHBIX CHII, CIAObIX, CHIIbHBIX U CBEPXCHUIIbHBIX;
1) pusmveckre OCHOBAHUSA ANEKTPUUYECKOTO 3apsia U MAaCcChl, YACTHIl U aHTUYACTHII;
OOBsCHATH, Ha (PU3MUYECKON OCHOBE, BCE MMEIOILIUECsS MapaZoKChl WIM XOTs Obl 1aBaTh
BECKHUE MPEANOCHUIKH IS 3TOTO;
Haiitu ¢pusnyeckre ocHOBaHUS €IMHCTBA BCEX BUJOB B3aUMOJICHCTBHIA;
Teopun HEOOXOAMMO HAWTH (U3NYECKUE NMPUYUHBI U UX MapaMeTpbl, ONpeesstoiie
TOTAJILHOE BPAIIEHUE U [IUKINYHOCTb;
Teopust nomxHa OOBACHATH (U3NYECKYIO CYIIHOCTh AIJIUTUBHOCTH U COOTBETCTBHS
TSKEJIOM U MHEPTHOM Macc;
Teopus 10JKHA BCKPBITH MIPUPOY TEMHOW SHEPTUH U YACTHI], COCTABISAIOIINUX TEMHYIO
MaTepHulIo;
Onpenenuth  (HU3MUECKYI0 TMPUPOLY HPOCTPAHCTBA M BpPEMEHH U MPUUUHBI
CYILIECTBYIOIIEN DHEPIUU;
Teopus T0IKHA MOJEIUPOBATHCS B CTATUKE U BOJIFOLIUOHHONW TUHAMUKE;
Teopus HE TOJBKO TOJIKHA 00J1aJaTh MPEACKa3aTeIbHBIM aclleKTOM, HO U:

- OTKppIBaTh HOBBIE B3aUMOJECICTBHUS U ABJICHHS, HE BCKPBIBAEMbBIE paHEE;
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- BckpeiBaTh MOAMHHABINA (PU3UYECKUN CMBICIT SBICHUIN M B3aUMO/ICHCTBHIA,
ABTOpOM co3zaeTcsi CcyOCTaHIIMOHANBLHO-TPaHCIECHAeHTaIbHass Tnomwiektuka (CTII) -
bunocodcko-puznueckoe yueHue, KOTOpoe 3MKIETCS Ha HOBOU (u3uke (KoTopas OyneT ogHuM
u3 pazzenoB CTII), rae OCHOBHBIM BCEOOPA3YIOLIMM COJEPIKAHUEM BBICTYIIAET KOHTHUHYYM
sHeprus-uHbopMalus, a MPOCTPAHCTBO, BpEeMs, MaTepus 3TO Leienonararoue (Gopmsl ero
CYILIECTBOBaHUS U IBOJIIOIUU.
Ha cerogns ynanocs:

v BBIABHUTH, U4TO BCS PEATBHOCTH CYHIECTBYET M 3BOIIOIUOHUPYET OJHOBPEMEHHO B ILECTH
bU3MYECKUX MHpaxX, CO37aBaeMbIX OJHMM W TeM xe mnotokom EDUII (emuHoro
9HEPronH()OPMAIIMOHHOTO TIOJIsI), KOTOPOE MPEACTaBIseT CO00M OJAMH U3 TPEX CIOEB
IIPOCTPAHCTBA;

v' Vrounuth BceoOmme (OPMYNbl B3aUMOJAECHCTBHS, SHEPIMU M LUKIA, BbisBUTH EKB
(enuHBIM KBaHT B3auMoJieHCcTBUS) — LUK, 1 EDB (enunyro ¢hopMy B3auMoeHCTBUSA) —
CTpaHHBI MeOMyCONOJOOHBIH aTTPAaKTOp, HAWTH (HU3MUYECKHE OCHOBAHHUA W UX
BEJIMYMHY TOTAIbHBIX HUKIMYHOCTH U BPALLEHUSA - B IBYX KOCMOJIOTUYECKHUX YJICHAX;

v Onpenenuts napameTphl, CTPYKTYPY, TOMOJIOTUIO TPEX CIOEB MPOCTPAHCTBA, UX POJb B
SHEProMH(POPMAIIIOHHOM O00ECIEYeHUH CYIIECTBOBAHUS M HBOJIOIHHU PEATbHOCTH,
HAWTH KOHCTaHTBI B3aMMOJICHCTBHYSI, BCKPBITh UX (PU3UUYCCKUN CMBICI, SAMHBIC TIPUPOTY
U pU3NYECKUE OCHOBAHUS;

v’ HaiiTi napaMeTpbl IPUPOJHBIX KBAHTOB M CYOKBAHTOB B YETHIPEX U3 IECTH (HU3MIECKUX
MHUPOB, CXEMbl U MEXaHU3Mbl B3aMOJCUCTBUSA B HUX U C HUMU OOBEKTOB peaibHOCTH,
YTO TIO3BOJIWJIO BCKPBITh HMCTUHHBIA (DU3HUECKUN HSHEPrOMH(DOPMAIMOHHBIA CMBICI
SBIICHUN OKPYXKAIOIIET0 MHpA, MOHSITHh JIECATKU U COTHU HAKOMHMBIIHUXCS (U3HUECKUX

[1apaJI0KCOB;
v' HaiiTu enuHble TPHPOIHBIE OCHOBAHMS ODBOJIOIMU JXKMBOTO M HEkMBOro mo EMC
(emMHOW  MHUPOBOM  CBsI3U), MATTEPHOB €€  CETeBOM  camMOOpraHu3allvu,

CaMOpa3BMUBAIOIINXCS APXETHUIIOB CTPYKTYpPBI, 3IPEropoB, 3aKOHOB U T.I. IO TPEM
BceoOumM npunimnam (BII), Tpem BceobmuMm oOuieconmonornyeckuM 3akoHam (BO3),
3aJaBaeéMbIM TpeMsi BUAaMHU BceoOuiel otHocutenbHocTH (BO), packpbiTh MeXxaHH3M
00pa30oBaHMs HOBOT'O, B YaCTHOCTU aTOMOB.

B cBoe Bpems P. deitHMaH roBopui, 4To MeuTaeT o (U3MKe MOHATHON 6e3 MaTeMaTuKu, JUis
yero Hazo «PackpbiTh» 3akoHbl (u3uku. Jlamee oH nmucai: «/lo cux mop HUKOMY HE YJanoch
IIPEJICTAaBUTh TATOTEHHE M DJJIEKTPUYECTBO KAK JBa PA3HBIX IPOSBICHUS OJHOM M TOH Xe
CYLIHOCTIY. «XapakTep puznyeckux 3akoHoB» - M., Hayka, 1987 r.

Ceituac sto cnenano. [loctatouHo B3sTh MoM — BceoOmyro ¢opmyny B3aumoaeicTBus u
Tabnuiy nepeBoja (pU3MUECKUX eNUHUL (CM. mpuiiokeHus 1,2,3), MOTpaTUTh Mapy 4YacoB U
yOeauThcsi, 4TO Bce B3auMojeiicTBua (Mx 6, a He 4) NpHUBENCHBI K €IUHON (usnueckon
CYIIIHOCTH U SICEH €€ (PU3UUECKUI CMBICIT.

ITpoBenena nposepka CTII Ha COOTBETCTBUE UETHIPHAALIATH BBIIIE IEPEUNCIEHHBIM YCIOBHUSM.

Tem He MeHee, HOBble MapaaurMa U (uU3MKa HAXOAATCA B camMOM Hauaie (opMaau3aluu

pasBUTHS U TNPaKTHUYECKOro NpuioxkeHus. HeoOXoauMbl MccieoBaHUS M TEOpEeTUYECKHe, U

smnupuyeckue. Oxxugaemblie pe3ynbTaThl 0€30peKHbI, 0COOEHHO B HANpPaBICHUSIX SHEPTETHKH,

UH(POPMATUKH, CBSI3U,CTPYKTYpO-, OMO- M COLIMOTEHE3a, SKOJIOTHH.

Celiyac CTaHOBHUTCSI JIOCTATOYHO TMOHATHBIM BHYTPEHHHE MEXaHHU3Mbl MHOTuX sBieHui. K

npuMepy, crnocoObl H3BJICUEHUS JOMOJHUTENbHOW »sHeprum asuratensmu lllayOeprepa,

ycraHoBkamu [lotamoa, KoTenbHHKOBa U MHOTHX JAPYTHX, UCIOJIB3YIOIIMX B KaueCTBE areHTa

BOJLY U €€ COJIEBBIE PACTBOPBI, U BUXPEBBIE BPALLEHUS arcHTa.

Tenepp sICHO, YTO OHM 4epe3 aTOMBI BOAOPOJA B BOJAE U COJAX, KOTOPBIE UMEIOT B KAYECTBE
CBOUX CyOBAJIEp BMECTO HEHUTPOHOB — HEUTPHUHHBIE I'€OJe3MYECKUE, 3a0MparoT, C MOMOIIBIO
BuXpei beHapa, 4acTh SHEpPruM OCEBOr0 BpalleHUsS Yy HEUTpUHO. DU3NUYECKUM BOIUIONIEHUEM
0CEBOr0 BpallleHUs (yHAAMEHTATbHBIX YAacTHUIl, KaK Mbl YCTAaHOBHIIU, SIBIISIETCS TEMIepaTypa,
KOTOpasi TAKUM 00pa30M MOBBIIIAETCS CBEPX TEIJIOBOro OajlaHCa B ATUX YCTAHOBKAX.
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MOXHO MNpeanoJokUTh, YTO MPH HCIOIB30BAaHUM B KauecTBe pabO4ero areHra 4YHUCTOro
BOJIOPOJIa B BUJIE ra3a, CKaKeM, MPOKaunBasi €ro ¢ OOJIBIION CKOPOCTHIO Yepe3 yauTky Panke, ¢
IIapOBBIM CONPOTUBJIEHUEM, MbI IOJIYYUM Topa3o OoibIni 3(PQPEKT TOMOIHUTEIBHON K
OaslaHCy SHEPTUH.

I'ennanbuplii Tecna momen Janeplie M CO3/4ajl YCTAaHOBKHM, OTOMPAIOIIME SHEPrUI0
opbutanbHOrO BpamieHus y rpaBuToHoB, (Tecia mpeamomaranm — y mpecioByToro s¢upa).
OHeprust OpOUTAJIBHOTO BpAIlEHUs] TPAaBUTOHOB HE MAarHUTO-TEPMOJMHAMMYECKas, a
AJIEKTPOMAarHuTHasi, HAMHOTO (Ha 10% MOPSIAKOB IPEBOCXOJUT TEIUIOBYIO — OCEBOI'0 BpalleHUs,
HO3TOMY ycTaHOBKM Teciia uMenu MUHUMAaJIbHBIE pa3Mephbl M KOJIOCCATbHYIO MOIIHOCTb.
OOperatoT pealibHyI0 (DU3UYECKYIO CYTh IMpecloByThie TOpcuoHBI [llumoBa — AkuMoBa ¢ HUX
MHOTOYHCIEHHBIMH >((eKTaMu, B TOM uncie MraosenHoi (v > 103% m/c) cpasu, miasmous!
BavaeBa, craHOBHUTCS NOHATHOH (U3MUecKass OCHOBA 3eMHOM aKBaMH(OPMALMOHHOW CeTH,
BMECTE CO BCEMH MapaHOPMaIbHBIMU (P PEeKTaMu, B TOM YHCIIE MOSIBICHUS KU3HU.

Hacrano BpeMs 1 mOTpeOHOCTh TBOPUECKOT0 MOKMCKA, Aep3aHus Ha HOBOM (pyH/IaMEeHTE U
YPOBHE,XOTEIIOCh OBl POCCUHCKOTO.
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Ipuio:xkenne 1.
BCEOBIIUE ®OPMYJIbI

E _F
1. Huxkaa (B(I)]_[):; =-
v
rae: E —neprus;
F — cuna;
V — cKOpoCTh;
V - 4acTOTa HHUKJIA

10%%-m-c?

2. Duepruu (BO®): E = —2

rae: E —sneprus;
m — macca;
C — ckopocTh cBeTa;
10%2%/m? - koddpPuLHEeHT KBAPK-HYKIOHHOI0 B3aHMO/IeHCTBHUSI.
T. e. 111 HEHTPHHO, TPABUTOHOB U (POTOHOB, HX KBAHTOB, 2 TAK:Ke JJIEKTPOHOB (opmy.ia
OyleT npexkHeii, KaKk NPUHSATO FOBOPHUTH JiiHmTeliHOBCKOH E = m - C2

0.1.2.3.4.5

. 2\n—4 Cn—Z A A
3. Bs3aumopaeiicrBusi (B®B): F = (nl 0)20 N C)n—3 : R:,_i,

rae: F — cuyia B3anMoaecTBU

AiA; — BeJIMYUHBI U BHJ 00BEKTOB B3aHMMO/ICHCTBHS, BHICTPOCHHBIX B CJelyIOLIeM
Nnopsi/ike BO3MOKHOIO0 B3aMMOJeliCTBHSI: JHePrusi-JHeprusi, dHeprusi-3apsia, 3apsij-
3apsj, 3apsia-Macca, Macca-Macca, Macca-HOBbI BU/ JHePIruM, Bcero ucciaeloBano 34
KOMOMHAIMU areHTOB B3aumojeiicTBus. B TakoMm ke nopsigke nmo cryneusim ot 0 1o 5,
MEHSeTCSl CTeNeHb BO3BelleHUs] Kod(pduumneHTa (C"%)koropasi sBJIsIeTCH
OTpaKeHHeM Pa3MEepPHOCTH BpeMeHM;

N — MEpPHOCTb NPOCTPAHCTBEHHOM (ha3bl, MeHseTCst OT 18 10 1 BKIIOYHMTEIBHO;

C — ckopocTh cBeTa,

R — paccrosinue Mexkay B3auMO/1eCTBYIOIIIMMH 00 beKTaAMHU.
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Ipuiio:xkenue 2.

Mu- | Ne duznyeckue 006031 ®opmyna B M/C M/C B (pU3HUECKUX €AMHUIIAX
PbL 1/ CANHUIIbI aye- MHOXUTCIIb CTCII Pa3-Tb MHOXUTCIIb CTCII pa3-Tb
HHUC CHb CHb
1 |Cuna Pu= | I/, [iky/K, 1/ks 0,724296357026 | 10°° | m/c/w/c | 0,1380650324 107 | Kaeuoiaia
K/c, Pu-JIu, JIn/ks, 1/ Ke'CMyer, 1/
Hanpsixenne, Koo O,
~ |2 | moreHuman = | OM/ Keou, T/ Koo, 1/ Koo' CM 0,112552973289 | 10 | m/c 0,8884705315 10* |1
= [3 | Conporusnenme |JIu= | II/Py, 1/Cmy,= kel 0,155396299028 | 10 | m/c 0,643515969292 | 10®° | JIn
S |4 |Iposomamocts | Cm,= | Pw/lll, 1/JIu, Bp/K 0,643515969292 | 10% | 1/m/c 0,643515969292 | 10% | 1/Cwmy,
= 10
=
S |5 |Ewmkocts @,y = | Bp/lIL, CMyrc 0,136264423863 | 10' | m/c 0,73386726458 |'® | @,
= Nmnynsc, 3apsn,
% 6 | Bpems Bp= | Puc, K/JIn 0,153369660594 | 10%° | m?/c? 0,807477208246 |10 | bp
o ITotok,
& |7 | mpoctpanctBo K= 1I-c, Pu-Jlirc, Bp-Jlu, PuTH,, 0,238330776399 | 10° | m%/c3 0,161289696269 |10° | ¥K
E 1/ 3V T']le
S |8 | Muayxums Tne= | K/m? 0,531537386236 | 10 | 1/m/c® | 0,375991423675 | 10*
9 | UagyktuBuocts | M= | K/Pu, kK 0,329051463654 | 10% | m%/c? 0,672324169955 | 10° | /17,
3\/ ’Z]chﬂftm
10 | Dueprus, pabora | JIx,= | PaK, A‘B6, H'm 0,172622113115 | 10" | M%c? 0,386931889184 | 10™
K, OobYM.OM
= |11 | Cuma = | B/Owm, JUk/B6, 1/kg 0,283652430488 | 10* | m/c/m/c | 0,352544132366 | 10°
é Hanpsixenne,
= 12 | moreHnman B= B1/A, Bo/c, A-Om 0,2874 108 | m/c 0,347947112038 10® | B
§ 13 | Conporusrenne | Om B/A, kgoy'B, 1/CM 0,101321183642 | 10™ | m/c 0,986960440109 | 10 | Om
S |14 |TMposomumocts | Cm= | A/B, 1/Om 0,986960440109 | 10" | I/m/c 0,986960440109 | 10" | 1/Cm
£ |15 | EmxocTb = | Kw/B, OM-JIir @, 0,208988746459 | 10™* | m/c 0,478494663922 | 10™ | @
g% Nmnynbc, 3apsn,
16 | Bpems Kn= | A, B6/Om, B-® 0,600633657325 | 10% | m?/c? 0,408032886454 | 107 | VK
17 | Morox, B6= | Bc, KirOMm, iknw/A, Ki/CM, ATH 0,608569130955 | 107 | m’/c? 0,118003990039 | 10° | ¥Aa
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IIPOCTPAHCTBO
18 | Muaykums B6/M?, Koo/ THp, H/A'M, 1/ATH,, 0,135726174395 | 10°" | 1/m°/c® | 0,513910947639 | 10" | 1/3/0¢
19 | MugykruBHOCTH B6/A, k,,'BG, Onc, 0,214547476257 | 10° | m°/c° 0,359880954149 | 10° | ¥/Ai
0,0,38693188918 ..
20 | Dueprus, paGota B6'A, PuK, Hwm 0,172622113115 | 10" | m/c? 4 10° | VAR,
Kawsuo .ay
21 | Cuna Jix/m, kr/JIm 0,815217085222 | 10% | m/c/m/c | 0,122666712723 | 10%
Hampsoxenue,

22 | norenuman H/CM,,, H-JIm, H/CM,,, ® Tu/TH,, 0,172622113115 | 10* | wm/c 0,579300057191 |10 | Kr
£ |23 | Conporusnenue kr/H, xr- Kgp 0,211749871592 | 10®° | m/c 0,472255304092 | 107 | JIm
§ H/xr, 1/JIm, Tay/M/c-1, m/c/JIn- @y,
=)

& |24 | lposoaumocts Ko ol 3/ I, 0,472255304092 | 10 | 1/m/c 0,472255304092 | 10 | 1/Cmy,
% |25 | EmkocTh c/kr, M/c/kr-CMy,, JIM-M/c/kr 0,122666712723 | 10" | m/c 0,815217085222 | 10 | @,
5 Nmnynbc, 3apsn,
S |26 | Bpewms k0@, KsBp, Bp/Pu, M/c/CMys 0,211749871592 | 10% | m%/c? 0,217314358497 |10 | Ve
jas)
o IloToK,
= | 27 | npoctpancto cm/e, Tw/H, Kery JIk, HTHp, 0,211749871592 | 10 | m%/c® 0,778739638933 | 103 | ¥/
E M/MZ, T/ THyrM/e, 1/ Ko JIK, Ko

F()/FHF()!

28 | Mupykuus 1/HTH,, 0,472255304092 | 10 | 1/m%/c® | 0,778739638933 | 107%° | /YT,

29 | MHxykTHBHOCTD M/H, KoroM, Ko 1o/ T01 1 0,259746606677 | 10%° | M/ 0,156729244138 | 107 | Y1,

30 | DHeprus, paboTa = | Hwm, Bo-A, Pu'K 0,172622113115 | 10*" | m%/c® 0,386931889184 | 107 Vo,
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Ipuioxenne 3.

y}II/IBepcaJILHLIe KOHCTAHTBLI 10 pUuTMamM (lmaneucoro MHPa B TPEX €0 UIMOCTaCAaX

-—-=0,898755178726 -
c

2
M

.10% .

Kn?

Ne HaumeHoBaHue KOHCTaHT DU3NYECKUE MUPBI
/I dopmyrna OOmenpuHsITHIe MarnuTo- DIIeKTpOMarHATHBII I'paBuTOHHO- CooTtBeTcTBYOMUH
UYebanona B.K. 0003HAYCHUS U 3HAYCHUS TEPMOJIUHAMUYECKHI 3JIEKTPUUECKUAN (m3UYeCKUil CMBICIT
KOHCTaHTBI
1 Buna Buna — 2-0,993895025762 - 2-0,993895025762 - 2-0,993895025762 - Mowment  ocesoro
6 -20 a=
. 2-C -210 _ _ 2.8977686 (51)10°° .0,114546608634 -10" - K| 0,448592949341-107° . | .0,128925613812-107* . ?S;TSEJ?HTOB
T " -13 -13 _ rpaBuTOHa U (HOTOHA
10,9988950057 62 — K .01272655801-10 x| - BG-0,1272655801-10™ -| - 4-0,1272655801-10** -
=0,2897768651 -10 % .m- "M -m=0,1640779303L5-
. 1048M2
2 | IOpuenko (Hoas) OGuwenpunseix opuyms | j = 01398891250 23- | «,, = 0,3572018877 74- | i, =0,1242873652 65- | Cna ESWIL
CO . 10—20 3HA4YCHUS HET 43 16 3 TepmoauHamuueckas
Yy = ———— = 107D+ ‘107 - 4 10°-H 3JIeKTpHUecKas,
7 TpaBUTOHHAS
=0,101321183642-10°%
" Dpy
3 OliHiTelina (noBas) | OOmenpuUHATEIX (GOPMYNBI U K, = 0,2698758265 22 - x, = 0,1056900719 95- K, = 0,1759642848 95 - Hamnpsoxenne
Cl . 10—20 3HAYEHUS HET " ; 28 TEPMOJUHAMUYECKOE,
K, =—F—= 107" 17 -10°B 107" ke 3JIEKTPUYECKOE,
ya Macca TpPaBUTOHHOTO
=0,303753266915-10* fryHka
-mlc
4 Kynona Kynona Kk, =0,593748060478 - x, =0,1516114480 15- x, =0,4300495571 93- Wmmynee  (3apsn)
2 1020 —0,898755178736 - B B rpaBUTOHA,  BpeMs
= # = K , .107°% bp 1073 . K 107 .¢ obopora 0CEeBOT0
i 10" H - M BpAIICHHSA
=0,910629385139-10"* 2 TpaBUTOHOB,
2 ¢dhoToHOB
M
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JlomoHocoBa (HOBas)

OOmmenpuHATEIX (GopMynbl U

k., =0,114546608634 -

x, = 0,4485929492

K, =0128925613812-

ITotok, DHEprust

C?.10% 3HAYCHHUS HET EDUII B pasnuyHbIX
= = 102 . K = 10 . B6 = 107y = UIOCTacAX
T
=0,158148812322 - = .10, | =0,158148812322-
=0,272999821698-10° - 0581488122210
3 207 [Toe - [l 207 [Tone
M
&
Herorona Hrtorona G = x, =0,269875826522 - x. =010569007195-107| «, =0,175964284895- Mowment
4 1020 _ " TEPMOIMHAMHUYECKOT
K = % _ =6,673(10)- 10" H - 10% - [17-01272655801- | . B.0127265580110"% » | -10 P k201272655801 | o, snexrpuucckoro,
7 M 2 -13 13 T'PaBUTOHHOTO
_ 0,667200463%61.10% 7 = 6:67310)-107. | 10 107w wanpskeHs (Maccs)
! Ke
M’ 8
H-— M _
Ke K2-C
Hnanka Inanka x, =0,5937480604/8 - x, =0,151611448015- x, =0,430049557193- 1(\/[0MGH; é’lgﬁﬁbca
=C°.10® = = . 3apsma B
Kn C 10 h 2:6260687&52) . 10—66 . Ep . 10—38 . K/l . . 10—43 .c- Tpex (I)I/I3I/I‘ICCKI/IX
=0,662606876517-10°% 107 - [oc-c MHpax

- Moic - ¢

.0,1272655801-10 ™ i

.0,1272655801-10 7"

.0,1272655801-10 ™ i

PazpsicHenus: 1) mpu pacuere K, - KodhuUUEHT 2 oTpaxaeT (akT, 4TO KBAHThl OCEBOI'O BpaIlleHHs MEpPEeNaroTCs M TPAaBUTOHAMH, M (POTOHaAMH, KOI(D(PUIUEHT
0,99389502562 — oTpakaeT TO, YTO TPAaBUTOHOB OOIIbIIE, YeM (DOTOHOB;

2) P, , I, bp, ®pr - HOBBIC €TMHMIIEI H3MEPEHUS BBEJICHHBIC aBTOPOM: Pu — Puuun — equHmMIia MarauTo-repMoauaamMudeckon cuibl, 111 — IIumoB — eaquanima
b & b
HaIpsHKEHUS 3TON CHIThl, bp — beprcoH — enuaniia uMmyiibea 3Toi cuibl, Opr — DepT - equHUIA CHITH BCeoOast.



