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WNnes Jexkaprta O TOXAECTBE MAaTEPUM U IIPOCTPAHCTBA IIOJIOKEHA B OCHOBY
KOHLEIIIMK JIBUTAOIIETrOCsl IPOCTPAHCTBA-MaTEPUU. B 3TOM KOHLIENIIUH BBISBJICHBI
CIEIyIOLIME [JIaBHBIE MPHUHIUIBI U3YYEHHS] CYLIECTBOBAHUS PEAIBHOIO MUpa M3
3TOM  cyOcTaHIMU: OpuHIKN  QU3NYEeCKOW  MPPalMOHAIBHOCTH — TOUYEK
JIBUTAIOILLETOCS MPOCTPAHCTBA-MATEPUU; NPHUHLMI TOXKIECTBEHHOCTH TOUYEK
JIBUTAIOLLIETOCsl MPOCTPAHCTBA-MATEPUU; IPUHIMUI SKBUBAJICHTHOCTH Jl€KapTOBBIX
IIyCTOT W JABUXXEHUS IPOCTPAHCTBA-MATEPUU; NMPUHLUI EIUHOIO MHBAPUAHTHOTO
BPEMEHHU I BCETO JBUTAOLIErOCs IPOCTPAHCTBA-MaTEPUU.

Opaniry3ckuit punocod, puzuk u matematuk Pene JlekapT BIABUHYI ¢ OJTHOM CTOPOHBI
TUIOTE3Y O CYUIECTBOBAaHMM 3upa Ui OOBSICHEHMSI PAaCIpOCTPaHEHUs] CBETOBOM BOJHBI B
MyCTOTE, a C JpPYrod CTOPOHBI OTOXKIECTBWJI MAaTEpUI0 C MPOTHKEHHOCTHIO, T.€. C
npoctpaHcTBoM. ['mnorernyeckuil BcenpoHukaromuii 3gup Pene Jlekapra B TeueHHE J0OJTOro
BPEMEHH paccMaTPUBAJICS B KAUECTBE €IMHCTBEHHOM cpeibl, KOTOpas 103BOJIsIa pa3padaTbiBaTh
BOJHOBYIO TEOPHIO CBeTa U €ro JJEeKTpOMarHuTHyro npupoay. OJHako u3-3a CBOEM
MHU(DOTOrMUecKON CYHIHOCTH OH HE CMOI' 3aKpenuThcs B (pu3MKe B KayecTBE OOBEKTUBHOM
pEeaIbHOCTH, U BIOCJEACTBUU ObLI 3aMEHEH MaTeMaTH4yecko aOCTpakiue B BUAE MHOXKECTBA
PaBHONPABHBIX HHEPLUATIBHBIX CUCTEM OTCUETA.

Wnes Jlekaprta O TOXJECTBE MaTepuu U IPOCTPAHCTBA JO HEKOTOPOrO BpPEMEHHU HE
BOCIIpUHMMAaJach (pU3MKaMu BCEPbE3, MOCKOJIbKY TOJIBKO CPaBHUTEIBHO HEJABHO IMOSBUIIACH
NOTPeOHOCTh B MaTepUaIN3aldy MyCTOrO MPOCTpaHCTBa — BakyyMa. OJIHAKO HEMOJHOTa 3TOU
MaTepuagu3aluyd OYEBHJIHA, TaK Kak (PU3MYECKUN BakyyM B yMmMax (U3UKOB MpencTaéT
[IPOCTPAHCTBOM, HAIMOJIHEHHbIM BHUPTYyaJlbHbIMM YacTULIAMH, YTO HE pEIIaeT OKOHYATEIbHO
BOIIPOC O CO3JaHMM enuHOW Teopuu mojs. CyuiecTByrolias B HacTosiiee Bpems B (U3UKe
MHO>KECTBEHHOCTb (JOPM MaTepuH TpeOyeT YCTAHOBJIEHUS CBS3E€W MEXAy HUMU B BHUJIE €IUHOMI
teopun noas. OpHAaKo, OYEBUIHO, YTO CO3/aHUE TaKOW TEOpUU JOJDKHA YCTPAHUTh OTY
MHO>KECTBEHHOCTbh (QOPM MATE€pPHUH U C JAPYroill CTOPOHBI, YTOOBI CO3JaTh €AUHYIO TEOPHUIO MOJIS
HE0OX0IMMO UMETh €AUHYIO CyOCTaHIIMIO.

B ocHOBe KOHIIENUMH ABUTAIOMIETOCsS MPOCTPAaHCTBA-MaTEpUU JIGKUT uaes [ekapra o
TOXICCTBE MaTEPUU M TMPOCTPAHCTBA. [J1aBHOW OCOOCHHOCTHIO 3TOM KOHIEMIIUM SBIISICTCS
YTBEPKJICHHUE, YTO B PEATLHOM MHUPE HET HUYETO KPOME JIBUTAIOLIETOCA MPOCTPAHCTBA-MATEPUH.
B nelt maTtepust 1 IPOCTPAHCTBO CIWJIUCH B €IMHYIO JBUTAIONIYIOCS CYOCTaHIIMIO, U3 KOTOPOM
COCTOUT BECh pEajbHbIA MUP U B KOTOPOM IMPOCTPAHCTBO OTCYTCTBYET, €CJIIM HET MaTepuu. B
paMKax KOHUEIMIMHU JBUTAIONIEroCsl MPOCTPAHCTBA-MATEPUU BBISIBISIOTCS CIIEIYIOLIHUE TJIABHBIE
TIPUHIIUATIBI U3YYEHUSI CYIIIECTBOBAHUS PEAIbHOTO MHUPA U3 3TOM CyOCTaHIINU:

- TmpuHOUN (U3UIECKON HPPANMOHAIBHOCTH TOYEK JBHUTAIOMIETOCS MPOCTPAHCTBA-
MaTepuu;

- IPUHLUI TOXKJIECTBEHHOCTH TOUYEK JABUTAOIIETOCA MPOCTPAHCTBA-MATEPUH;

- MPUHIMI SKBUBAJEHTHOCTH Jl€KapTOBBIX IYCTOT B JBHUTAIOIIEMCS MPOCTPAHCTBE-
MAaTEPHUU U €ro IBUKCHUS;
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- IPUHLHUI €IMHOTO MHBAPUAHTHOIO BPEMEHHM JJI BCErO JIBUTAIOIIETrOCA MPOCTPAHCTBA-
MaTepUHu.

[Mpunnun ¢u3nyueckol HPPALUOHAIBHOCTH TOYEK IPOCTPAHCTBA-MaTepUU HHAYE
MPUHIIUI OIPEIeIEHHOCTH TPaHC(POPMUPOBAH U3 MPUHIIMIA HeomnpeaenéHHoctu ['eisendepra u
COCTOUT B TOM, YTO Ka)<Jas MUppaloHaibHas TOYKa MPOCTPAaHCTBAa-MATepUU C KOOpPAMHATAMU
X, Y,z TpeOyeT Uil CBOEr0 OTAEIEHUS OT JAPYTMX TOYEK OECKOHEYHO OOJIBIIOrO0 HMMITYJIbCA.
[ToaToMy NOKanM3alUI0 MpPpallMOHAIBLHOW TOYKU MPOCTPAHCTBA-MaTEPUHU MOXHO IPOU3BECTU
JUIIb WHTEPBAJBHO C TOYHOCTBHIO, 3aBUCALIEH OT UMMOy/lbCca p NPUHYXKAAOMEro €€ K
BpaIlaTeIbHOMY JIBUKEHUIO:

(x, —i)éxé(xo +i) ,
px px
rae h — nocrosinnas Ilnanka;
Px — IIPOEKLUS UMITYJIbCA, IPUHYKIAIOIIETO TOUYKH K Bpal[aTEIbHOMY JIBUKEHUIO;
X0 — YHCJIO, ABJISIOLIeECs MPUOIMKEHHON 3aMMChI0 KOOPIMHATHI HPPALMOHAIBHOM
TOYKH.

[Togo6GHBIM 00pa3oM 3alUCHIBAIOTCS U JAPYrue KOOPAMHATHl UPPALMOHAIBHON TOYKU
[pocTpaHCcTBa-MaTepuu. B Qu3nyeckux SBICHUSIX MPUXOJUTCS paccMaTpuBaTh HUMEHHO 3TOT
WHTEpBAJI, a HE CAaMU HpPALlMOHAJIbHBIE TOUYKHU. [103TOMY 3TOT HHTEpBAJI TAK)KE€ MOKHO HA3bIBAThH
UppalMOHAILHOM TOYKOHM, MOCKOJbKY OH SBJSeTCS NPUOMMKEHHBIM TMPECTABICHUEM
COOTBETCTBYIOIIEH MPPALMOHATIBHOM TOYKA. B MppallMOHAaIbHOCTHM TOYEK IPOCTPAHCTBA-
MaTepUH MPOSIBIISIETCS 3aKOH COXPAHEHHUs MAaTepUu B TOM CMBICIE, YTO IPU OECKOHEYHOM €ro
NEICHUM UpPpAalMOHANIbHAas TOYKAa HE MCYE3aeT, a OCTa€Tcs IMOCJIEIHMM KYCOYKOM
[IPOCTPAHCTBEHHO-MATEPUAIBHOTO OBITHSI.

Cnenyer 3aMeTWUTh, YTO HWHTEpPBAJ, MPEJICTABISIONIMN HpPPALMOHATIBHYIO TOYKY,
COJIEpP’KUT B ce0e W Jpyrue UppaluvoHalIbHbIE TOUKH, TAKXKE INpEACTaBICHHbIE MHTEpBaJIaMHU,
[I03TOMY IpPU HAJOKEHUHM HECKOJBKUX BO3JIEHCTBUN Ha HE€ KaxJoe M3 HUX oOpa3yeT CBOM
MHTEpPBAl  COOTBETCTBYIOIIMHA CBOeMYy wuMINyiabCcy. [lo 3TOM mnpuumHe 1IpOsBIECHUE
UppalMOHAJIBHBIX TOYEK Kakoro-iubo uHTepBaja B JIIOOOM  MHKpPOSIBIEHHUM HOCHUT
BEPOSITHOCTHBIM XapakTep. BeposTHOCTh mpeObiBaHHsS B KaKOM-HHOY/b MECTE OIpEIeIIseTcs
OTHOILLIEHWEM HHTEPBAJIOB.

[IpyHOKI TOXIAECTBEHHOCTH TOYEK JBUTAIOLIEIOCS IPOCTPAaHCTBA-MAaTEPUM O3HAYACT,
YTO €ro TOYKU JIMLIEHbl WHIUBUAYAIbHOCTH, U HEBO3MOXXHO OTAEIUTH OT BCEX TOYEK OJHY
€IMHCTBEHHYIO TOYKY. DTOT HPHUHLMII Ja€T BO3MOXHOCTb CYIIECTBOBAHHUIO TOXIECTBEHHBIX
00BEKTOB (CHUCTEM), MOXOXKUX APYr Ha Jpyra, BpallleHHWs HppalOHaJIbHBIX TOYEK BHYTPHU
KOTOPBIX OIPENENSIIOT CBOMCTBO 00BbEKTa, OJarogapss KOTOPbIM OHH ¥ MOTYT OBITh OOHApYKEHbI
AKCIEPUMEHTAIbHO Kak 00beKkT. COBOKYIMHOE BpallleHHE TOXJAECTBEHHBIX HPPALMOHATIbHBIX
TOYEK - UHTEPBAJIOB ONMChIBaeTCs (DYHKIMEH, KoTopas Ha3bIBaeTcs BOJIHOBOM. KBajgpar moayins
BOJIHOBOM ()YHKIIMH TAET BEPOSTHOCTD MPOSBIECHUS 00bEKTa B JAHHOM MECTE.

[IpyHnMn SKBUBaIEHTHOCTH JIekapTOBOM MYCTOTHI B JBUTAOLIEMCS IIPOCTPAHCTBE-
MaTepuM M €ro JBWXKEHUS YKa3blBa€T HA HCTOYHUK OECKOHEYHOCTH €ro IepeMelieHUs.
[IprurHO# caMOABMKEHHUS ATON CyOCTaHLMU OTHOCUTEIILHO CaMOM ceOsl sIBJsIeTCS Halu4yue B
HEW BUPTYAJIbHBIX J[€KapTOBBIX IIYCTOT, KOTOPBHIE BO3ZHUKAKOT U TYT K€ CO CKOPOCTBIO CBETA
3allOJIHAIOTCSL  CAaMHUM K€ IpoCTpaHCTBOM-Mmarepued. Takum o0pa3zom, JBUTraromieecs
[IPOCTPAHCTBO-MATEpUsi B COCTOSSHUM (PU3MUECKOTO BaKyymMa CTaHOBHUTCS H30TPOIHBIM H
MIPaKTUYECKH 0€3 MYCTOT, HOCKOJBKY JUIsl UX OOHapyKeHHs TpeOyeTCsl CKOPOCTh NEPEIBIKECHMUS,
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IIPEBBILIAIONIAST CKOPOCTh CBETA, KOTOPOM B mpupoiae Her. 1loaTomy OHM yKe HE SBIISIOTCSA
IyCTOTaMH B OOBIYHOM MOHUMAaHHUH, a MPEJCTABIAIOT COOOM BMECTE C €ro MppaluOHAIbHBIMU
TOYKAaMH KBAHTHI JABM)KEHUS U3JTy4aOIIEro IPOCTPAaHCTBA-MaTEPUU.

HpI/IHIII/IH CAVMHOI'O MHBAPHUAHTHOI'O0 BPEMCHU IJId BCEro ABUTAIOUICTOCA IPOCTPaHCTBA-
MaTCprur COCTOUT B TOM, YTO €0 €ANHAA CY6CTaHHI/I$[ ABUTACTCA TaAKUM 06p330M, 4TOOBI MOYKHO
ObUIO BBECTHM Ha MHOKECTBE €€ M3MEHEHHH eIMHYI0 MEepy Ha3blBa€MYyI0 BpeMeHeM. Takumu
(dhopMaMu TBIKEHUS MMPOCTPAHCTBA-MATEPHH, 00CCIICIMBAIOIITUMH €IMHOE JIJIS BCETO PEaATbHOTO
MHpa BpEMs, SABIAIOTCA KoJieOaTeIbHBIE U BpamaTCJIbHbIC JBUKCHUA. Komnebarenpupie u
BpamiaTCIbHBIC ABHKCHHA IMPOCTPAHCTBA-MATCPUN XAPAKTCPU3YIOTCI MOMCHTOM HMIIYJIbCa U
3aKOHOM ero coxpaHeHus. Ilpu ompenenéHHOM oOpa3e IBMIKEHHUS MPOCTPAHCTBO-MATEPHUS U3
COCTOAHUA (1)I/I3I/I‘~IGCKOFO BaKyyMa IEepeXoJuT B COCTOAHUEC BEIICCTBA, MUKPOYACTUIBI KOTOPOT'O
MIPEJICTABJISAIOT COOOW COBOKYITHOE BpAIllCHWE HPPAIMOHAIBHBIX TOYeK. Heopranwdeckwe u
OpPraHWYECKHE BEIIECTBA, CIIOCOOHBIC B3aUMOJICHCTBOBATh MEXKy COOOW B TOM BHJE, KOTOPOM
HaOJIOAAIOTCS B peabHOM MUDE.

EctectBeHHO Obulo OBl MpPU3HATh, YTO UpPpALMOHAJIbHBIE TOYKU JBHUTAIOLIErOCs
[IPOCTPaHCTBAa-MaTepUM  BO3JEHCTBYIOT  Japyr Ha  jpyra. [lpuHmun — ¢gusmyeckoit
MPPALMOHAIIBHOCTH TOYEK IPOCTPAHCTBA-MAaTEPUM YKA3bIBa€T HA TO, YTO BCE TOYKH
IIPOCTPAHCTBA-MATEPUHN HAXOJATCSA MOJ KOHIEHTPHUPYIOIIMMCS HAa HUX BO3JEHCTBHEM BCETO
JIBUTAIOIIETOCS] MPOCTPAaHCTBa-MaTE€pPUM, KOTOpPOE [elaeT HMX OECKOHEYHO TBEPIBIMU U
MIPOYHBIMU Ha pa3pbiB. OTO CTAHOBHUTCS BO3MOXKHBIM, €CIM Y€pe3 3aMKHYTYIO0 IOBEPXHOCTb
[IPOCTPAHCTBA-MaTEPUH, COTJIACHO 3TOMY HPHUHILMITY, OYAET MPOXOAUTH MOTOK BEKTOPA CHJIBI
PaBHBIN:

”Fn (P)do =ch,
o
rae h — nocrossaHas [lmanka,
¢ — CKOPOCTh CBETa B BaKyyMe.
Orcroga cwia, NPHUXOMANIASCS HA OJHY HPPANHOHAIBHYIO TOYKY, WIH B
YCTaHOBHBIICHCS TEPMUHOJIOTHH — IJIOTHOCTH CHJIBI, HA 3aMKHYTOW TIOBEPXHOCTH PaBHA:

he he

S 4R

ToppuyemmeBa mycToTa B aTMOC(HEPHOM BO3AyXe, KaK HM3BECTHO, XapaKTEPH3YeTCs
BEJIMYMHOMN BaKyyMma, KOTOpas MpejacTaBisieT co0oi pa3HOCTh MEXAY aTMOC(HEPHBIM JIaBJICHUEM
¥ OCTaTOYHBIM a0COJIIOTHBIM JaBlieHuEM. AHAIOTHYHO, [ekapToBa MycTOTa XapaKTepU3yeTcs 1mo
3akonHy ['aycca MOTOKOM 3JIEKTPHUSCKON HANPSDKEHHOCTH 4Yepe3 3aMKHYTYIO ITOBEPXHOCTb, T.C.
3apsATIOM ¢, KOTOPBIA MPEICTABISIET CO00# Pa3HOCTh MEXKIY ITOTOKOM CHJI Ha UPPAIlHOHATLHYIO
TOYKY ch W OCTaTOYHBIM aOCOJIOTHBIM TMOTOKOM ch - q1g2/€p. OTClo/Ia SCHO, YTO aHAJIOTOM
aTMoc(epHOTO JaBlieHUs i1 (PU3MUECKOTO BaKyyMa SIBIIICTCS IMOTOK CHJI JIBUTAOIIEIOCS
MPOCTPAHCTBA-MATEPUH HA KKAYI0 HPPAIMOHAIBHYIO TOUYKY paBHBIN ch. Tak uisi moimydeHus
ToppuuemineBol MycTOThl HEOOXOJMMO HMMETh PE3EpByap € HEMPOHUIAEMBIMHU CTEHKAMHU H
BaKyyMHBIH Hacoc, a Jjs co3jnaHusi JlekapToBoil MycTOThl B (PM3UYECKOM BaKyyme MOJ0OHbBIE
CpeAcTBa OTCYTICTBYIOT, HO OHAa, OJHAKO, CO3Ma€rcs NyTEM COOCTBEHHOTO BpalICHHS
MIPOCTPAHCTBAa-MaTEPHH, KOTa IEHTPOOSKHAsS CHJIa OTTECHSET € Ha meprueprto BpaleHHs.
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