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OTBEepruyThIi U MOJABEPTHYTHIM KPUTHKE 3APaBbIM CMBICI HA HAaY4YHbIC MOHATHS,
MpEeACTaBICHUS U BOOOpaXEHHUs, HAyYHbIM c0001IecTBOM B XX BeKe, IPUOOpETAET B
COBPEMEHHOM MHUpPE BO3POXKJICHUE B IEPEOCMBICIEHUH CJIOXKUBIICHCA KAapTHHBI
MupoycTpoicTBa. HoBwle ¢u3nueckne uIeH, HOBbIE Hay4YHbIC HAMpaBICHUS —
MPOAYKT MBICIIA YYEHBIX, UCCIECAYIOIIMX CBOWCTBA BAKYYMa U CTPOCHUE MATEPHHU.

Bvir amom mup eAyboKoil mvMmoi OKyma,
Da bydem ceem! I som ssurcs Hetomon,
Ho camana nedorzo ;Kgax pesaniua,
Jlpuuer Dinuwmeiin — 1 CMaAo éce KaK panbvlle.
A.Jlon, A.30unemon. (nepesod C.Mapuaxa)

1. IlpocTpancTBO W BpemMsi B COBpeMeHHO#l ¢uiocopunm u ¢Pusnke M HX
THIIOTETHYECKAsl MHTepPIpeTanus.

«Cnepea co3darom abcmpaxyuu, omereKast ux,om
UYBCMBEHHBIX Bewell, d 3aMeM KeAAIMm
no3nasamp Imu abempakuu wyecmeeHHo,
JKeaarom eudemn spems U 0bOHAM NPOCMPAHCcMeos. !

[lonsitua npoctpanctBa M Bpemenu (II. m B.), moxanyil, camble ApPEBHHUE W,
JNEHUCTBUTENIBHO SIBJISIIOTCS OCHOBOW, (DYHIIaMEHTOM TMO3HAHUSA JE€UCTBUTEIBHOCTH,
CTAaHOBJICHUS U Pa3BUTUA HAYKH U MUPOBO33peHus B 1esioM. [Ipencrasnenus o I1. u B.
— OJIHM W3 CaMbIX KOHCEPBATUBHBIX, MHEPTHHIX MPEACTABICHUN B HaAyKE U BHIPAXKAIOT
MPOTUBOPEUMBBIM XapaKTep pa3BUTUA camMoi Hayku. Hamm mpeacrtaBieHus o
MPOCTPAHCTBE W BPEMEHU TMPOEUUPYIOTCA Ha BCIO KapTuHy wmupa. OnHu
YIOPSAJA0YMBAIOT BEIM U SIBJICHMS, KOTOPbIE OKPYKAIOT HAaC B OBITY, HAKIAJbIBAIOT
OTpaHWYCHHUS B HayKe U (GUiI0coduu Mpu OOBSICHEHUH SIBICHUA U CBOMCTB MPUPOIBI.
3akoHbI (PU3UKH (POPMYITHPYIOTCS HA TIOHATHUAX MPOCTPAHCTBA U BPEMEHH, MPUHSITHIX
KOHBEHIIMOHAJIbHO, B COOTBETCTBUM C JEUCTBYIOLIEW B H3TO BpeMsi Hay4YHOU
MapajurMOu.

Eme npeBuue ¢uiocodsr ObutM ONMMXKE K JOTHYECKOMY IOHMMAHHUIO BPEMEHH,
HE¥KEJIM MBI CENYac:

Tak nmpesBHepumckuii prmocod m modt Tut Jlykpenuit Kap (okx. I B. 10 H. 3.) B
cBoel uMenuTor nosme "O mpupoie Beme", 0 BpeMeH! Mucall Tak:

! ®.3nHrenbe. Ounanektuka npupoaepl. - M.: Nonutnsgat, 1987r. — XVI; 349c¢. — ¢.203.



Tax orce u 8pemeHu Hem camozo no cebe, HO npeomemsl

Camu 6edym K owyueHvblo mozo, Ymo 8 8eKax COBEPUIUIOCY,
Ymo npoucxooum menepsb u 4mo 0Ccnociedyem no3ice.

U neuzbedsrcro npuznamo, 4mo HUKEM OWyuamvbCs He MOHcem
Bpems camo no cebe, 6ne 08uoicenvbsi men u HOKos..

[IpuBeneM BBIACPKKH ONPEACICHHA TPOCTPAHCTBA, BPEMCHH M MaTCPUH C
MTO3HIIMH COBPEMEHHOTO MUPOBO33PEHUS U HAIIIK KOMMEHTAPHHU.

«IIpocTpaHCcTBO U BpeMms, 8ceobuyue opmul cywecmeosanus mamepuu. 11. u B. He
CYIIECTBYIOT BHE MAaTepuHd M HE3aBHUCHMO OT He€. (OTHOCHTEJIbHO BPeMEHH, ellle
MO3KHO corjiacurbes, A.B.)

[IpocTpaHCTBEHHBIMH XapaKTEPUCTHUKAMH SIBIISIIOTCS TIOJIOKEHUS OTHOCHUTEIIBHO
ap. Ten (KOOPAWMHATHI TEJ), PACCTOSHHUS MEXIy HHUMH, YTJIBI MEXAY pPa3IndHBIMU
MPOCTPAHCTBEHHBIMU HAIMpaBICHUSIMU (OTACIbHBICE OOBEKTHI XapaKTEPHU3YIOTCS
MPOTSHKEHHOCTRI0O W (DOPMOM, KOTOpBIE OMPEICIAIOTCS PACCTOSHUAMH MEXKITY
JacTsIMHU 00BEKTa U MX OpHEHTaIel). BpeMeHHbIe XapaKTepUCTUKH — «MOMEHTBIY,
B KOTOPBIC TPOUCXOAT SIBJICHUS, TTPOJIOKUTEIBHOCTH (UTUTEIHHOCTH) MPOIIECCCOB.
OTHOIICHUST MEXIYy OSTUMH TPOCTPAHCTBEHHBIMH W BpPEMCHHBIMH BEIUYWHAMHM
Ha3pIBalOTCI ~ MeTpuuyeckuMmu.  CyIIecTBYIOT  Takke M TOMOJOTHYCCKHE
XapakTepucTuku I[I. m B. — «CONMPUKOCHOBEHHE» PA3IHMYHBIX OOBEKTOB, YHCIIO
HarpasiieHnid. C 9MCTO MPOCTPAaHCTBEHHBIMH OTHOIICHUSIMU UMEIOT JICJIO JTUIIh B TOM
ClIy4ae, KOT/1a MOYKHO OTBJICYBCS OT CBOMCTB W ABMKCHHUS TEI M MX YaCTEH: C YUCTO
BpEMCHHBIMH — B ClIy4ae, KOTrJa MOXXHO OTBJIEYbCS OT MHOT0ooOpa3us
COCYIIECTBYIOIUX OOBEKTOB.

OngHako B peallbHOW JIEWCTBUTEIBLHOCTH IPOCTPAHCTBECHHBIE W BpPEMCHHBIC
OTHOIIEHHUS CBS3aHBI APYT C ApyroMm. MX HEmocpeacTBEHHOE €IUHCTBO BBICTYIIACT B
IBDKEHUM MaTepuu; MpocTedmas ¢dopma JIBWKCHHS — TIepeMelieHue —
XapaKTEePU3yeTcs BEIWYMHAMH, KOTOPBIC TIPEACTABISAIOT COOOH  pa3HdYHbBIC
orHomeHus Il. w B. (CKOpPOCTb, YCKOPEHHE) U HW3Y4YAlOTCHd KHHEMATHKOM.
CoBpemenHast ¢u3uka oOHapykuiaa Oojee Tiiyookoe emuHcTBO II. M B. (cm.
OTHOCUTEILHOCTH TEOpHs), BBIpaKalomeecss B COBMECTHOM 3aKOHOMEPHOM
W3MEHEHUHN TIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK CHCTEM B 3aBHCUMOCTH OT
IBYDKEHUS TIOCJICIHMX, a TakKe B 3aBHCUMOCTH JOTHX XapaKTEPUCTHK OT
KOHIIEHTPAIINH MacC B OKPYKAIOIIEH cpeie.

Jlst m3MepeHusl MPOCTPAHCTBEHHBIX M BPEMEHHBIX BEJIMYMH IMMOJIB3YIOTCS CUCTEMaMHU
OTCUYETA.)

Kak BuUIMM, MPOCTPAHCTBO M BpeMsi HE OINPEACISIOTCS HEMOCPEACTBEHHO, a
MIPEICTABIISAIOTCS BCETO JIUIIb KaK, gceodwyue ghopmuvl cywecmseosanus mamepuu. W3
OTIpeNICTICHUS TOJIYyIaeTCs, YTO MaTEPHs SIBISCTCS OCHOBOM, MEPBUYHOU CYIIHOCTHIO
OTHOCHUTEJIPHO TMPOCTPAHCTBA U BpeMEHH. Jlaree JIOrMYHO, YTO MpOCMmpancmeo u
8pemsi He cywecmeyiom 6He mamepuu u Hezagucumo om Heé. Ho, 4TO Xe TOrna
marepusi?

«Marepust (mar. materia — BEIIECTBO), «...puIocodckas KaTeropusi Is
0003HaUYeHUST OOBEKTUBHON PEAIbHOCTH, KOTOpas JaHa YCIIOBEKY B OIIYIICHUSAX €TO,
KOTOpas KomupyeTcs, ¢oTorpadupyeTcs, OToOpakaeTCs HAIIUMH OINYIICHUSIMH,

% http://www.cultinfo.ru/fulltext/1/001/008/093/509.htm




cymecTBys He3aBucumo oT Hux» (Jlenmn B. U., IlomHoe coOpaHume counHeHHW#, 5
u3a., T. 18, ¢. 131). M. — 3T0 OeCKOHEYHOE MHOKECTBO BCEX CYIIECTBYIOIINX B MUPE
O0OBEKTOB W CHCTEM, CYOCTpaT JIOOBIX CBOMCTB, CBSI3€H, OTHOLIEHUH U (GopM
IBWOKeHHS. M. BKJIIOYaeT B ceOs HE TOJBKO BCE HEIMOCPEICTBEHHO HAOJI0TaeMBbIe
OOBEKTHI U TEJIa MPUPOJIBI, HO U BCE T€, KOTOPbIC B IPUHITUIIE MOTYT OBITh IMO3HAHKI B
OyayieM Ha OCHOBE COBEPIIEHCTBOBAHUS CPEACTB HAONIOJCHUS W DKCICPHUMEHTA.
Bech okpyskaronuii HaC MUp TIPEACTABIAET COO0M ABIKYINYIoCcsS M. B €€ OECKOHEUHO
pa3HooOpa3HbIX (opMax M MPOSBICHUSX, CO BCEMH €€ CBONCTBAMH, CBS3SIMU H
OTHOIICHUSIMU. MapKCUCTCKO-JIGHUHCKOE MOHMMaHue M. OpraHu4YecKH CBS3aHO C
IUAIEKTHKO-MAaTEPUATHCTHUECKUM PEIIEHUEM OCHOBHOT'O BOIpoca (PMiIocopuu; OHO
WUCXOMUT W3 TPHHIKMIA MaTepHAIbHOTO EAMHCTBA MHpa, MEPBUYHOCTH M. 1O
OTHOIICHUIO K YEJOBEUYECKOMY CO3HAHHMIO M TIPUHIIWIA TIO3HABAEMOCTH MHpa Ha
OCHOBE TIOCIICIOBATEIPHOTO HW3y4YeHUsI KOHKPETHBIX CBOWCTB, CBsi3ed U GopMm
meikeHns M. (cm. Matepuammsm)y.’

He Oynem 3aech ocTaHaBIMBATHCA Ha JIOKA3aTEIbCTBE TPEXMEPHOCTH MaTEpHH.
UYro xe Toraa mpeactasiseT coboit popma matepun? [lorsTHo, yTO Popma MaTepuu
OTIpEeIeNIACTCA YacThIO MPOCTPAHCTBAa (B KOTOPOM HEMOCPEACTBEHHO U HAXOIUTCS
yKa3aHHas MaTepwuisi), 3aK/IIOUEHHOTO B OMPEICICHHOM O00BhEME U XapaKTEPHU3yeTCs
ero koHpurypanueit. Ho ¢opma, naxxke ecnu ux oueHb MHOTO(!), ele HE ecTh camo
MPOCTPAHCTBO. ““ITO TOYH-B-TOYh KaK yKas3biBaeMoe |ereineMm 3aTpynHEHHE HAcdeT
TOTO, YTO MBI MOKE€M, KOHEYHO, €CTh BHUIIIHU M CIHUBBI, HO HE MOXEM €CTh 100,
IOTOMY YTO HHKTO €lle He e IUIOJ Kak TakoBoii . Kak MblI y’ke TOBOPHIM BBIIIE,
MPOCTPAHCTBO, KaK TaKOBOE, HE MMeeT GopMbl U m3MepeHuil. Dopmbl U U3MepeHus
UMEET TOJIbKO MaTepusi, He Ba)XKHO, TJI€ OHAa pPacCIoOJIOKeHa: B KocMmoce, Jubo B
MHUKpOKOCMOce. EcTecTBeHHO, TMpUMHCHIBas  MPOCTPAaHCTBY, HO HE  €ro
HEMaTepHUaLHON Cpelle, COCTABISIIONICH CyTh CaMOro MPOCTPAaHCTBA, Kakue JUOO
¢dus3nueckne CBOMCTBA, aOCTparupysach OT HHUX (HampuMep B TE€OMETPHU3AINU
MPOCTPAHCTBA) U CO3/aBasi a0CTpaKTHBIE MAaTEMAaTHUYECKHE CTPYKTYPHI, TPUITHCHIBATD
nanee UM Qusndeckue cBoicta(?!) — 310 MoMHEHmMI B3mop. JIrobas abcrpakius,
MOJIETTh — OTPaXarOT BCErO JIUIIb OINpPEJCICHHbIE KOHKPETHBIE  MOJCIHpPYEMbIC
CBOWMCTBa BeIEH, TMPOIECCOB M HE TMPETEeHAYIOT Ha BceoOmHOcTh. Camo
He(U3UUEeCKOoe TMPOCTPAHCTBO, HE HMEIONIEE HU MAaTepUATbHBIX CTEHOK, HHU
MaTepHUANbHBIX JTUHUN — HE MOXKET UCKPUBIATHCS, TIOMAThCS U T.11. MaTepust MOXKET U
BO3JICHCTBYET HA HEMaTEepUATbHYIO Cpeay, BbI3bIBasg B HEW OTBETHYIO peakiuio. Ho
MaTepusi 1 Hepu3nUueckasi cpefa - IUaJeKTUYECKUe MPOTUBOPEUHSI, HAXOSIINECS B
eIMHCTBE W OOphOe, MepexodIe APYr B JIpyra, 4TO M OMPEIENsIeT, B KOHCUHOM
cdyere, camoopranusanuio [lpupoasl Ha ypoBHE B3aUMOACUCTBHS MaTepUu U
Heduznueckoi cpeapl (mpocTpaHcTBa). Kak oTaenbHas CylHOCTh, MAaTepHs HE BEUHA:
OHa POXKAACTCS U3 HEMaTEePHAIbHON Cpelbl, )KUBET U ymupaeT. Ho, Matepus BeuHa B
€€ HEeMPECTaHHOM BO30OHOBJICHHH, B IIMKINYECKOM BO3pOKaAeHUU. Ha Bompoc uTo xe
MEPBUYHO, MaTepusi WM NyX (Kak WHEGOpPMAIHs), MOKHO OTBETUThH CIEAYIOIIUM
0o0pa3oM: OHU HAaXOAATCS B JUATEKTUUYECKOM E€IMHCTBE. DJIEKTPOMATHUTHBIC BOJIHBI
dbopMupyrOT HH(GOPMAIIMOHHBIE 00pa3bl MAaTEPHAILHBIX O0BEKTOB, B3aUMOJICHCTBYS C

® http://www.cultinfo.ru/fulltext/1/001/008/074/368.htm
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uHpopmanmert  (HeMaTepualbHOW  cpemodt -  mpocTtpaHcTBoM). Camu ke
AIEKTPOMArHUTHBIE BOJIHBI (M (POHOBOE MHKPOBOJTHOBOE HW3TyUYCHHE, U U3ITyYCHUE
3BE3/1) UMEIOT MaTepUaIbHYIO TIPUPOY.

Bpemsi, kak TakoBoe, Kak (hu3nUecKas CyIIHOCTh — HE CYIIECTBYeT. BpeMs ecTh
XapaKTepUCTUKAa MaTepuu, ompeaesieMas depes ee aTpuOyT — ABMKeHHe. B oOmem
cilydae, ABM)KCHHE MaTEpHH, KaK MPOIECC, KaK B3aUMOJACHCTBUE PJIEMEHTOB (CHUCTEM)
MaTepuH, MOXKET OBbITh HapacTalolmuM (TOJOXKUTENbHAsT OOpaTHas CBA3b),
CTaOWIbHBIM (OaJlaHC TOJOKUTEIBHON W OTPUIATEIBHON OOpaTHBIX CBSI3el) H
3aTyXxamluM (OTpHIaTelbHas OoOpaTHas CBs3b). METPONIOTHYEeCKH TMPUHUMAIOT 32
BpeMsi CTaOMJIBHOE KOJIMYECTBO IMKJIOB KAaKOTO-THOO TpoIecca JBHKCHUS
(konebaTenbHOTO WK BpamareabHoro). [loaToMy — Heab3s OTOXKIECTBIATHL BPEMSI C
Kakou-mnbo (Qusmdeckoil CymHOCThIO. Bpems — puUTMBI MaTepuadbHOTO MHPA,
MPOCLIUPYEeMbIE CO3HAHUEM YeJIOBEKA Ha N3MEHSIONIYIOCS TIPUPOY.

Nuavye obctout aeno ¢ mpocTtpaHcTBoM. IIpocTpancTBO — 3TO OecmpesenbHast
Hedu3nueckas (HeMaTepHualbHas) cpela, He uMmeromas (GopMbl U U3MEPEeHUU. ITO
GecKOHeUHas HeMaTephaabHas CyOCTAHLHS , He HMeIomas (OopMbl H (H3HUISCKHX
CBOCTB. DTa CyOCTaHIMS MPEACTABIET CO00M cpeay’ poXKICHHS, CYIeCTBOBAHUS 1
“cmept” Marepuu. Cpena COCTOMT M3 OECKOHEYHOrO KOJWYECTBA JIByMEPHBIX
(TIIOCKKX) 3JEMEHTOB HWCTUHHOTO HHUYTO (IIyCTOTHI, BaKyyMma), XaOTUUYECKH
pPacMoIOKEHHBIX ApPYyr K Japyry. Kaxnaelii Takol sJeMEHT mpeacTaBiser coOoi
“ynpyruii”’ IByMepHBIN (HE MMEIOIIUN TOJIIMHBI) KPYyT, paauycoMm: r=A/2w. ['me A —
€CTh MHUHUMaJbHas JJWHA 5/M BOJHBI, COOTBETCTBYIOIIEH MHHHUMAJIbHOU
[mankoBCKOW JIMHE, PAaBHOU Ag=107*M. 3a YIIPYTOCTh BaKyyMa OTBEYAET CHUJIA
rpaputamn - F = c¢'/y.. DTo CcOCTOSHHE TPOCTPAaHCTBA MOXHO HA3BaTh
HEBO30YKJIEHHBIM (ITACCUBHBIM) COCTOSHUEM MPOCTPAHCTBA. AKTHBHOE COCTOSHUE
MPOCTPAHCTBA - MO BO3JACUCTBUEM 3/M TMOJS B MPOU3BOJIBHON TOUKE MPOCTPAHCTBA
IBYMEpPHBIE JJIEMEHTHI TOJSAPU3YIOTCA U 00pa3yloT IUIOCKOCTH C  TUIOTHO
YIaKOBaHHBIMH  HICCTHYTOJBHBIMH  DJIEMEHTaMH.  Bo30ykIeHue  dieMeHTa
MPOCTPAHCTBA MPOUCXOAUT TOJ BO3AECHCTBUEM MHTCHCHUBHOTO 3/M IOJISI C HaKa4yKOM
5/M HW3Iy4eHHUs B MPOU3BOJBHYIO TOUKY (2JI€MEHT) MPOCTpaHCTBA. Bo030yKIeHHBIHI
AJIEMEHT TPOCTPAHCTBA TMPEACTABISAET CO00M yke (U3MYECKUI MaTepuaabHBIHI
00BEKT TOpougaNbHOU GopMbl. BHemnHss 0007109ka — ecTh nceBaochepudeckas 3/m
BOJIHA, FOPU3OHTAIBHAS [IOCKOCTh CEYSHMs TOPOHAA®, IPOXO/AIIAs Yepe3 ero LeHTP
€CTh IUIOCKOCTh TPaBUTAIIMH. DTO MaTepHaIbHOE OOpa3oBaHUE ABMKETCS, KaK IO
penbcaM  BAOJL  IUIOCKOCTH — TOJIIPU3AIlMM  TPOCTPAHCTBA MO  OAHOW W3
MPSIMOJIMHEHHBIX «JIOPOKEK», IO BHICTPOCHHBIM B PsJl dJIEMEHTaM MPOCTPaHCTBA (110
CBOCH CyTH TpEICTaBISAIONIME COOOW IMHHYIO JUHUIO C paclpeneIeHHBIMU
napamerpamu emMkoctd C[¢d/M] u wmHmykTuBHOCTH L[['H/M]), moa BozmelcTBHEM

> Cy6CTaHLMA, MOHUMAEMas Kak - HEeYTO HEU3MEHHOE B MPOTUBOMOONKHOCTD MEHSIOLLMMCSH COCTOAHMAM 1
CBOWCTBaM; TO, YTO cyLlecTByeT 6narogaps camomy cebe u B camom cebe, a He 6iarogapa Apyromy 1 B ApPYyrom. -
dunocopckmit sHLMKAONEANYECKNI cnoBapb. — M.: UHdpa-M.,1999, c.440.

® [lnst yenoBseka — cpesa 0BUTaHMA: NOBEPXHOCTb 3eM/IN 1 BO3ZyLLIHOE MPOCTPAHCTBO; AN KMBbIX OPraHU3MOB 1
dnopbl , KUBYLIMX B BOAE — cpesa 0buTaHua —Boaa.

7 http://bajandin.narod.ru/T1.pdf
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UMITyJIbca 3/M dSHEpruu. J[BHKeHHWe 3/M KBaHTa SHEPTHHM BIOJb MPSIMOJIUHEHHON
«IOPOKKM» B IUIOCKOCTM THoJjigpu3anuu Bakyyma NOpOMCXOOUT 3a  CYET
B3aUMOMHIYKLIHUHA IUIOCKHX JJIEMEHTOB <(UIMHHOW JMHUW TNepeaaun», APYruMu
CJIOBaMH — 3a CUET MOCJIEI0BATEILHOTO BO30YKICHHSI KBAHTOB 3/M TOJIS HAa KaXKIOM
AJIEMEHTE TOJSPU30BaHHOTO Bakyyma B JaHHOM HampaBiieHUU. TakuM oOpas3om,
KBaHT 3/M SHEPTHM B BHUJE pacTylleld B pa3Mepax BHEIIHEH 000J0YkH B (opMme
TOpPOUJIa M, COOTBETCTBEHHO, YMEHBIIAIOMICHCS BHYTPU HETO TOPU3OHTAIBHOU
MJIOCKOCThIO TPABUTALIMHU, MPSIMOJMHEHHO pacHpoCTPaHAETCs B MPOCTPAHCTBE.
H3meHnenne pa3MepoB KBaHTa 3/M SHEPIHH, a CJIEIOBATEIbHO M €ro JTMHBI BOJIHBI
(4acToTh) M, KOHEYHO €ro OJHepruu JABWXKeHHs (m, .c’/2), TPOUCXOAUT B

COOTBETCTBUU C €ro MOCJIENOBATEIBHBIM «POXKICHUEM M CMEPTBIO» B IpOLECCE
IBUXKEHUs B Bakyyme (Bo30yXI€HHEM AJIEMEHTOB ITPOCTPAHCTBA).
CaMomnpou3BOJIbHOE XAaOTHYECKOE W3MEHEHHE pajuyca IUIOCKOCTA 3JIEMEHTa
MPOCTPAHCTBA MPUBOAUT K BOBHUKHOBEHUIO AJIEKTPUUYECKUX 3apSAI0B MO BCEU JJIMHE
OKPY)KHOCTH, YTO BBI3BIBAET K ‘“KWU3HM T.H. BHUPTyaJbHbIE 4YacCTULBl BaKyyMma
(moI0OHO ~ BO3HMKHOBEHHUIO  DJIGKTPUYECKHX  3apsA0B B IMbE30KPUCTAILIE,
MOABEPTHYTOI'0 MEXaHUYECKOMY BO3JEUCTBUIO). B maHHOM cilydyae cuia rpaBUTALUs
SIBIIIETCA TaK Ha3bIBAEMOW CTOPOHHEHN CHJION B ypaBHEHUSIX MakcBelia.
B3anMo3aBUCHUMOCT, M B3aUMOCBSI3b MaT€pUM W Cpeabl “‘OOUTaHMS B MEPBYIO
odyepenb NPOSBISIETCA B PACIPOCTPAHEHWHM  JJIEKTPOMAarHUTHOM  BOJIHBI B
npoctparcTBe. CKOPOCTh pacpOCTPAHECHHSI 3/M MO (CKOPOCTh CBETA) ONPEAeIAeTCs
“yImpyrocThio” MPOCTPAHCTBA, €r0 peaklMeld Ha BO3AcHCTBUME /M mons. Takoif
peakuueld TPOCTpaHCTBA Ha BO3ACHCTBHE 3/M KBaHTAa DJHEPrUU  SBISIOTCS
AJIEKTPUYECKAS U MAarHUTHAsA NpOHUIaeMOoCcTH Bakyyma:
€0 U o, ONPENEIAIONINE CKOPOCTh CBETA B Bakyywme:

= ——= e w=r2nv =L (1)
v €o Ho JL-C

Tae: 7 — paouyc cghepudeckoli 31eKmpoMasHUMHOL BOJHbL, 1 — KPY208ads 4acmoma
npeyeccuu (8pawjeHusi 000J104KU).

CTOpOHHHE CHJIBI, OTBETCTBCHHBIC 3a OJICKTPHYCCKHIl 3apsiq, ©CTh CHIIBI
rpaBuTanuu. Cuia rpaBUTAllMM - IICHTpaJibHAs CHWJIa, HANpaBJIICHHAs, B Ciydae
oOpa3zoBaHUsl KBaHTa 3JCKTPOMArHUTHOTO IIOJSA, K IEHTPY IUIOCKOCTH IBYMEPHOI
OKPY>KHOCTH

C4—
Frop=— 2
=S @
rae Y — I'paBUTAllUOHHAA IIOCTOsSAHHAaA. I[J'H/IHBI SHCKTpOMarHHTHOﬁ u

IPaBUTALIMOHHON BOJIH CBSI3aHBI MEXKy COOON COOTHOIIEHUEM — 3aKOHOM OOpaTHOM

CBA3HU 1 0:

/1rp ‘ /13/M = /1(2) (11) (3)

9 . .
Moao6HO BO3HMKHOBEHMIO 3EKTPUYECKOrO 3apsA/a B Nbe30KPUCTaNe Noj BO3AeiCTBUEM MEXaHNUYECKOMN CUNbI.
10 . .
http://bajandin.narod.ru/T2.pdf
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CooTHOLWeEHMEe HaxoauMTCA 13 3/1eMEHTAPHOro CpaBHEHNA SHEPTUN SNEKTPOMArHMTHOrO KBaHTa C aHeprnen
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c c 2myh 2
rpaBUTaLMK Ha NNAaHKOBCKMX pa3mepax AAuHbl: h- v = ol hp V=3, 5 = A5 =Ny A

rp



rne: A, - IlnankoBckas myiMHA 5/M BOJHBI, MHUHHMAaJbHAs /JUHA JJIEMEHTA
MAaTEPHUU.
m
Hcnonp3ysi CBsI3b MAcChl YacTHUIl C TPAaBUTALMOHHBIM PagUyCOM: —=—,
Trp Y
MOJKHO 3aIllCaTh BCEMUPHBIN 3aKOH TAToTeHUs M.HproToHa 1151 mapel 3JieMEHTapHBIX
YaCTUI B CIEIYIOIIEM BUIE:

mymy ¢t Trp1Trp2

2 -2 FO(rp) k 4)

F=y Ti2 14 Ti2

rae:  Fyqp) = const = 10*(H), k — oOe3spasmepuviii  Kodppuyuenm,
onpeoensieMulll 2pASUMAYUOHHBIMU PAOUYCAMU YACMUY U PACCMOAHUEM MEHCOY HUMU
(npaxmuuecku — mexcoy “moveuHvimu ob6vekmamu’”’).

Cuna rpaBUTallMd HACTOJBKO BCEOOIAa, YTO MPOSBICHHE €€ Mbl 3aME€4aeM U B
KocMoce W B artome. Tak, Bce IUIaHeTbl, Hanmpumep, COJIHEUHOM CHUCTEMBI,
pacmnojlararoTcs B IUIOCKOCTH  JKJIMNTUKHA. ['paBuTanusa  mposBisercs B
HIECTUYTOJIBHBIX CHEXWHKAax, B IIECTUYTOJBHBIX COTaxX IM4YeJl, pPaclpeIeICHUU
MaTepuu Bo BceneHHoi# B Buie HUTEBUAHON MAyTHHOOOPA3HON CTPYKTYPHI.

KaBuranus MPOCTPAHCTBA (BakyyMma) CXOJIAIIUMHUCS chepruuecKuMu
AJIEKTPOMArHUTHBIMU BOJIHAMHU BO30YXJA€T B MPOCTPAHCTBE YIPABISAEMYIO MIIa3My
(aHTUTpaBUTAIIMOHHBIN JBUTATENb), C JIY4YOM dHEPIHuH, (POKYC KOTOPOTO N3MEHSIETCS B
3aBHCHUMOCTA OT BHEIIHEH YacTOTHl BO3OYKACHHMS W HANpaBlIeHUEM H3IyYeHUs
BHYTpb JIyya.

2. TIpocTpaHCTBO B MOCTHEKJIACCHYECKOH HAYKe.

[Tonsatue IlpocTtpancTBa, €ro CTPYKTypbl M CBOWMCTB, HANpPsIMYK CBSI3aHO C
rpaBUTallMed. ODJEMEHTHl MPOCTPAHCTBA KaK pa3 M ONPEACNAIOT TIpaBUTALIMIO
Marepuu. [Ipu ompeneneHHbIX YCIOBHSX, MOJ BO3JICUCTBUEM 3JEKTPOMArHUTHOTO
MoJisl Marepuu, 3JieMeHThl [IpocTpaHcTBa MONSPU3YIOTCA W MPEACTABISIIOT COOOMU
MJIOCKOMapaJyieIbHOE TOJIe C JBYMs CTemeHsMu cBoOoabl. Cuiia TpaBUTAIMH

. c*

«paboTaeT» B IUIOCKOCTHU M TMPEACTaBIsIET COOOM KOHCTAHTY Fp. = —.
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CooTBeTCTBEHHO, DHeprus rpasurauuv E,, = F,,‘r, ¥ 3aBUCUT TOJLKO OT
IPaBUTAIIMOHHOTO paguyca MHUKPOYACTHUIIBI, JHOO — ajareOpamdeckoil CyMMBI

I'PaBUTAIMOHHBIX PAJWYCOB pPAaBHO OPHUCHTHPOBAHHBIX JIBYMEPHBIX JJIECMCHTOB
MPOCTPAaHCTBA MHOXKECTBA YAaCTUIl BellecTBa (Tela OMpPEACTIEHHOM MaccChl).
[IpocTpancTBO (HemarepuaidbHas cpela — BaKyyMHas TpaBUTAMsA) W MaTepus
(37IEKTPOMArHUTHOE TI0JI€) CAMOOPTAaHU3YIOTCS B COOTBETCTBUM C 3aKOHOM OOpaTHOMU
cBsi3u (3) U 00pa3yroT:

- MUKPOYACTHIIbI, KOT/1a Aip K Ay
- “yepHbIe ABIPHI”, KOT /1A Aip > Ay/y
- BUPTYaJIbHBIC YACTHUIIBI BAKYyMa, KOTIa dip < Ag/u-

P.S. : O6ocHoBaHME U BBIBOJ KBAHTOBBIX COOTHOIIECHUH /ist neMenTa [IpocTpancTBa
HA  OCHOBE  CpaBHEHHUS  KBaJpaToB  KBAaHTOBO-MEXaHMUYECKOTO  3apsja,
TPaBUTAIMOHHOTO U  JJIGKTPUUYECKOro 3apsaoB Ha [lmaHKOBCKHX —pa3zmepax
MpeACTaBiIeHbI B pab0Tax, BBIMOJHEHHBIX B 1986 — 1987r.1.:



http://bajandin.narod.ru/T2.pdf u http://bajandin.narod.ru/T1.pdf , aenoHnpoBaHbI B
Poccuiickom aBTopckom obuectse Cubupckuii punvan, dnpma «CUBKOOTMUPANT»,
3a Homepom 474 ot 26 anpensa 1999r.
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