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TH®OPMAIIIHI PECYPCU TA CHACTEMHA

YK 539:537.8:504
H.H. CUMOHOB, B.B. TPO®UMOBHUY

OCOBEHHOCTH ®OPMHUPOBAHUSA ’)KUBO MATEPUU
U BJMSHUE KOHTUHYAJIBHBIX 3JIEKTPOMAT'HUTHBIX HOJIEN
OKPY/XKAIOIIEU CPEIBI

Annomauusn. B pabome ananuzupyromcs 3KCnepuUMenmaibHble U meopemuyecKue
NPeonoCwlIKU CYWeCmso8anus Nnojis Husol mamepuu. Ananus noseonsem coe-
J1amb 8bl800, YMO DNEKMPOMASHUMHASL NPUPOOA NOJISL HCUBOT MAMEPUL CEA3ANHA
C CAMOCO2NIACOBAHHBIMU NONAMU BOOHBIX PACHBOPOS DJIEKMPOIUNOE, KOMOPble
APUCYMCMEYIOm NPAKMUYECKU 80 6CeX COCMABNAIOWUX icuol mranu. Cmpyk-
MypHble 4acmuybl MAMepuy — NPOMOH, IJeKMPOH — MO IHePeemudecKue nam-
mepHbl, CHOPMUPOBAHHBIE U3 CIOSYEl KOHMUHYANbHOU JIeKMPOMAZHUMHOU 60.1-
Hul. Bewjecmeo — ¢hopma nposenenusi colcme eOuHo20 KOHMUHYATbHO20 NOJs,
OONOHUMENbHBIU KAHAT 00We20 2NeKMPOMASHUMHO20 B3AUMOOCUCMBUSL MEHCOY
HCUBOLL U PU3ULECKOU Mamepuell.

Knrouesoie cnosa: sxonocuieckas 6e30nacHoCms, KOHMUHYANbHAS dAeKMPOOUHA-
MUKA, CMOAYAsT BOJIHA, IHEPSEMUYECKULl NAMMEPH, CAMOCO2NACOBAHHbIE CUCHIE-
Mbl, JHCUBASL MAmMepUsi, 0OHbBIE CPEObL.

ITocTanoBKka NpoGIeMbI

PasmexeBaHne B COBPEMEHHOM €CTECTBO3HAHWHU IMPOM3OILIO Ha pybdexe pasmerna
(hM3UKE MUKPO- U MakpoMmHpa. DTO OCOOCHHO 3aMETHO TpH HCCIeNOBAaHUH TPO-
LIECCOB U SBJIEHUM B JKMBOI MaTepuu, BOAHBIX CHCTEMax M Ha TpaHHIlE pa3jeina
¢a3. OusnKa BBHICOKMX JHEPrHid, B3SB Ha cedd poib (yHAaMEHTAIbHOW HAyKH,
ONMpAETCs Ha JTOCTH)KEHUS KBAHTOBBIX TEOPUH O CTPYKTYpPE YaCTHIL, KOPIYCKYJIs-
pU3aluy MaTepud M B3aUMOJICHCTBHH, YXOAHUT BIIIyOb ITO3HAHWUH O MPOHUCXOXKJIE-
HuM Bceenennoit u matepun. Teopuu ke TpOLIECCOB B 00JacTH HU3KUX SHEPIUH,
HampuMep, B BOJHBIX Cpelax, )KHBOW MaTepHH, CTPOSTCS B OCHOBHOM Ha Oasuce
KJIACCUYECKHUX IPEICTAaBJICHUN W 332 PEIKUM HCKIIOUYEHHEM C HCIIOIb30BAaHUEM
KBaHTOBBIX TIOJIXO/IOB.

Bosnukna curyamus, Korga cepbe3Hble JOCTIDKEHHS B oOnacTu (yHIaMeH-
TaNBHBIX UCCIIEAOBAHUHN MPAKTHYECKA HUKAK HE OTPAXKAIOTCA Ha (PU3UKE MAaJBIX
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SHEPTHUH, XOTS MPOOIEMBI B CIOXHBIX MHOTOKOMITOHEHTHBIX CHCTEMaX, >KHBOH
MaTepU, BOJHBIX CHCTEMaX, XOJOJHOW IUIa3Me MO HAKOIUIEHHBIM HEPELICHHBIM
BOIPOCAM CTOJIb CJIOKHBI, YTO MAJIO B YeM YCTYyHaroT mpobiaeme «bonbmioro B3phl-
Ba». Hampumep, 6osHukHo8eHue scugoli mamepuu max sxce (hyHOAMeHmMaibHO, KaK
npoucxodicoenue Beenennotl u nouck ocnosononazarowel yacmuysl. 'Takas cutya-
LUl CBOOUT K BTOPOCTEIIEHHOCTH (DAaKT CyIIECTBOBAHUSI MBICIALICH CYOCTaHINH,
ee poJib B MMO3HAHWW MHpa W BIUSHHS Ha Hoocdepy. [lo cyTu, coBpeMeHHas! KOH-
nenius GU3MKA HEe HAXOAUT MeCTa JUIs KMBOH MaTepuu Bo BceneHHOH, OHa Kak
OBl BBINIAJAE€T U3 HEe, XOTS W HET OTBETa Ha BOMPOCHI O TOM, YTO B30PBAJIOCHh U
B Kakoii (hopMe CyIiecTBOBaa MaTepus 10 B3pbiBa. BO3MOXXHO, pazsumiue nonesoti
KOHYenyuy 4acmuy, NOUCK NPUYUH DOPMUPOBAHUS CAMOOP2AHUZ0BAHHOU HCUBOU
cybcmanyuy u pasHvix hopm Cywecmeosanus Mamepuy no360Aum npuOIUIUMsCsl
K peuteHuro npobiremvl 603HUKHOBeHUs Bcenennoil u nocmpoenus ee yenocmuotl
Kapmunul.

[IpuHIIMTIHATBHBIM JOCTIDKEHUEM TOCTIeAHEeH MmoIoBUHBI XX 1 Havama XX|
CTOJIETHH SIBWJIOCH NOHMMAaHHE CEPbE3HOI OMACHOCTH BJIMSHUSA AHTPONOTEHHBIX
Harpy3oK Ha 9KOCHUCTEMY U B YaCTHOCTHU Ha YEJIOBEKA, M, COOTBETCTBEHHO, YEJIOBE-
Ka Ha npupoay. SBIsIsICE NPOU3BOAUTEIEM TEXHOTCHHBIX YCTPOMCTB, B IIOTOHE 32
TEXHUYECKUM MPOTPECCOM U KOM(OPTOM, HEIOBEYECTBO YIMYCTUIO U3 BUAY MpPO-
TUBOECTECTBEHHOCTh M300pETEHUH MPUPOAHBIM YCIOBHUSM, B KOTOPBIX (OPMHUPO-
BaJiCcs YenoBeK. Bo3HUKIIa HOBas cpejia, CO3aHHAas YeI0BEKOM, a YCIOBHS MPEObI-
BAaHMS B HEH OKa3aJINUCh NMPAKTHUYECKH HE MU3yYEHHBbIMU. J[OCTATOUHO KpaTKUN HC-
TOPUYECKHI MMPOMEXYTOK BPEMEHU HE MO3BOJISIET ONPENEIUTh PE3YIbTaThl IBOIIO-
LIMOHHOTO Pa3BUTHUS MOJI YBEIUYUBAIOIIKUMCS PECCOM AHTPOIOTEHHBIX HArpy30K.

Ecnu mapHUKOBEIN 3QQEeKT HOCUT TI00ANBHBIA XapaKTep, MPUYUHBI BO3HUK-
HOBEHHS KOTOPOTO CBS3BIBAIOT, IJIABHBIM 00pa3oM, C Pa3BUTHEM NPOMBIIIJIEHHO-
CTH, TO MacIITaOHbIE IPUPOAHBIE KaTAKJIU3MbI B MACCOBOM JIUTEPATYPE COOTHOCST
C IYXOBHBIM KPH3UCOM JIFOJIeH. DTOT MOMEHT BEI3BIBAET OOJNBINON CKETcuc y ¢Gu-
3UKOB, XOTS CBSI3b MEXIY COJHEYHBIMH, KOCMUYECKUMH LUKJIAMHU U MOBEICHUEM
YeJI0OBEUYEeCKUX Macc Majo KTo oTpumaer. Ho, ecnm kuBas M mepBUYHAs Macchl
[I0/IBEP>KEHBI HEKOTOPOMY BHEIIHEMY BO3JCHCTBUIO NMPAKTHUYECKH OJHOBPEMEHHO,
TO OYEBHIHO 3TOT ACHCTBYIOMUI (haKTOp peasieH U MaTephalieH — KaTaKJIM3M TPOo-
M30IIeTI, COLMAaIbHBIE TOJBMKKH BO3HUKIHN. Bompoc B TOM, 4TO MOJIeiCcTBOBAIIO,
Kakoe T0JIe MM BEIECTBEHHBIH (haKTOp MPHUBEN B IBMKEHHE COOTBETCTBYIOLIHE
Maccer? Bo3aM0)kHO, OH OOIIHIA TSl pa3HBIX MPUPOIHBIX COCTABIISIONINX — MTEPBUY-
HOM M XKUBOW MaTepHil.

3aMeTnM, 4TO (HU3NUECKOE BO3JCHCTBHE HMMEET M30MpATENbHBIA XapakTep.
Ero pesynprar onpenenseTcss 0COOEHHOCTHIO OPTaHW3Ma W HAIPaBICHHOCTBIO JIeH-
ctBus [1, 2]. Xapakrep riaobansHOCTH (CKOpee, TOBCEMECTHOCTH) ASHCTBUS (PU3U-
YeCKHUX TOJIeH 0O0YCIOBJICH APYrHMM — HMIMPOKUM PacHpOCTpPaHEHHEM B OBITY TeX-
HUKH, KOTOpas SBJSAETCS UCTOYHMKOM pa3HOTO poja M3JIydeHHus. DTO CpelcTBa
MOOWITFHON CBSI3M, KOMITBIOTEPHI, MEKPOBOITHOBEIE MPUOOPHI, pa3innyHasi ObITOBas
TEXHHKa, BKJIIOYasl aKyCTUYECKHe MPUOOPHI, CIIOCOOHBIE TeHEPHPOBATh aKyCTHYE-
CKue KoJieOanus 00mbInoi MomHoCcTH. OOLIMM XKe SIBJISeTCs (PU3NIECKOE TI0JIE.

Jng co3gaHusd KOJIMUYECTBEHHBIX KPUTEPUEB OLIGHKHM JEHCTBHS pPa3IUYHBIX
(hakTOpOB, KOTOPBIC MOTJIA OBl OBITH OOITUMU, TIPH ONPEACIICHUN CTEIICHH (Pu3n-
YEeCKOTO BO3JEHCTBHSI Pa3HOTO THIA HCIIONB3YIOT U3BECTHBIE MPEICTABICHUS 00
sHepruu, Hanpumep, [1]. SBnssce orpaxenuem oOmiel HopMBbl IBIKEHHS MaTe-
puu, 3Heprusi, 6€3yCIIOBHO, MOXKET CIIY)KUTh KOJTMYECTBEHHOW MEPOH Pa3INnIHOTO
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Bo3zaelicTBusa. Ho 6e3 koHKpeTu3anuy Buaa KOJIMYECTBEHHBIE OLIEHKH OKa3bIBAIOT-
csi 6eccMbIclieHHBIMHA. Hampumep, mpu MeXaHHYeCKOM JAEHCTBHM, TpaBMax KOJU-
YEeCTBO SHEPIHH, MOTJIONIEHHOW OPraHW3MOM, MOKET Ha MOPSAOK OTIMYAThCS OT
SHEPIHUH, MOTJIOMEHHON Ha KIETOYHOM YPOBHE B pE3yJbTaTe ACUCTBUS U3yUEHUS,
Oyab TO pamMOAaKTHBHOE WM 3JeKTpoMarHuTHoe. CilenyeTr y4uThIBaTh, 4TO pe-
3yJIBTaT BIMAHUS U3TyYCHUS] KAUECTBEHHO OTIMYAETCS OT MEXaHHYECKOTO.

Taxum o6pazom, npobiiema oOecriedeHns SKOIOTHUECKON 0€30MacHOCTH KO-
CHUCTCMbI CBs3aHa C U3YUYCHUEM aHTPOIIOTCHHBIX HAarpy3oK Ha XUBYIO MaTCpUIO,
a TaKKe C UCCIIeJIOBAaHUEM U 0000IIeHHEM paHee MOTyYEeHHBIX HayIHBIX pe3ysbTa-
TOB B 00JIACTH MOWCKA OOIMIMX COCTABJISIOIINX MaTePHH BHE KOHTEKCTa THUIIA B3au-
mozneiictBus. Ilpu sTom mpoGnema B3auMOAEHCTBHS OMOCHUCTEM U IEPBUYHOM
MaTepHH BBIXOAWT Ha MEpeJHHUI IJIaH, KaK U mpobiieMa ocoObIxX ycnoBuil popmu-
pOBaHUs XUBOM MaTepUU.

IepBuyHas u :kuBasi MaTepusi. [IpuHIMNIUAIBHBIE PA3JIMYHA B CTPYKTYpax

TepMmuH «KHBasi MaTepus» BOCIIPHHUMACTCSI KaK caMo COOOH pa3zyMerolieecs Imo-
HATHE, XOTS CIEAYeT 3aMETHTh, YTO ATOT TEPMHUH COJAEPKUT B OONBIIEH CTETIeHU
0000IIAOIINI CMBICT CO CKPBITHIM (QMIOCOPCKHM H (PU3MYECKUM COJEPKAHUEM,
YeM MPUMEHSIEMbIE B SKOJIOTHU MOHATHUS «OHONIOTHYECKUE CHCTEMBI) WM «KHUBBIE
OpraHM3MBD». 3acly)KUBaeT BHUMaHHA paboTa H3BECTHOTO Yy4YeHOro, (u3nka
H.A. YMoBa «DPu3nKo-MexXaHUYECKass MOJICTh KUBOH MaTepum», NOJIOKCHHAsI Ha
XI cbesne pycckux ecrectBoucnbiTateneii u Bpadei (CI10, 20 mexadps 1901 r.)
[3]. OT™Meuas ponk IBYX 3aKOHOB TEPMOIMHAMUKH B ONHUCAHUM (PU3HUECKUX IMPO-
[IECCOB, OH 00OpaTWj BHUMaHHE HAa OTCYTCTBHE «3aKOHA WM TIOHATHS, KOTOPOE
BKJIIOYAJIO OBl MPOLIECCHI )KU3HM B MpoLecchl mpupoasl. CyliecTBOBaHHE B MPUPO-
Jie MPUCTIOCO0IeHU 0TOOpa, BOCCTAHABIUBAIOIIMX CTPOMHOCTh U BKITIOYAFOIIUX
B ce0sl KUBOE, JOJDKHO, TO-BUAMNMOMY, COCTaBUTH COJEP)KaHHUE ITOTO TPETHErO
3aKoHa... PDU3MKO-MeXaHW4YeCcKasi MOJIENb KUBONH MaTepUu €CTh CTPOMHOCTDY.

Crnenyet BCIOMHHTD U O «OKUBOM BEILECTBE» — MOHATHH, MPEATIOKEHHOM €Ille
B.W. Bepranckum npu passutun unen o ouocdepe. (Ilo [4, c. 79] Tepmun «ouo-
cthepay ObUT BBEICH aBCTPUHCKHM reosioroM . 3toccoM 1875 r. m 3aTeM paciin-
per B.W. BepHajckum, 4TO MO3BOJIHIIO MPHIATH ITOMY MOHATHUIO U (ruiocodckoe
cogepkanue). Ham mpencraBisercsi, YTO UCTIOIB30BAHUE 31IECh CIIOBA «BEIIECCTBO
HECKOJIBKO cykaeT MbIcib B.W. BepHanckoro yxe Ha COBPEMEHHOM YpPOBHE 3Ha-
HUI, TOCKOJBKY CTaJ0 M3BECTHO O POJIHM PA3IUYHBIX MOJEH B KU3HEACATEIHHOCTH
OpraHn3MOB U HH(POPMALIMOHHOM OOMEHE.

OtmetuM, uyTo H.A. YMOB cTaBHUII BOIIPOC 0 HEOOXOAMMOCTH MTOUCKA HEKOTO-
pOro 3aKOHa, KOTOPBI OBl TO3BOJHMJ HE TOJIBKO OOBSCHUTH IMPOUCXOKICHUE
JKUBOWM MaTepuu, 00JIaaolIei caMoopraHu3aued, HO ¥ CBA3a Obl 3TO C MPOLeC-
caMH B IpHpoje. 3/1eCh OYEeBMIHA MBICIb O B3aUMHOM BJIMSHMHM M B3aHMOCBS3H
’KUBOM MaTEpHU C COCTABJISIOIIMMU OKpyXeHusa. Ha coBpeMeHHOM 3Tane pa3BUTUA
3HAHUI HOHSTHE «CTPOMHOCTBY» MOYKHO BIIOJIHE COOTHECTH C TEPMHUHOM «CAMO-
OpraHu3alys», KOTOPbIi BO3HUK Ha OCHOBaHWW Pa3BUTHUS TEPMOAWHAMHKH HEOO-
patumbix mpoueccoB B paborax W. Ipuroxuna m I'. Xekena, nanpumep, [5-7].
«MBbI 00HAPYKHITH, UTO B MIPHUPOJIE CYIIECTBEHHYIO POJIb UTPAET aJIeKO HE HILTIO-
30pHasA, a BIOJHE peajbHas HEOOPaTUMOCTh, JIeXKAallas B OCHOBE OOJIBITMHCTBA
MPOLIECCOB CAMOOPraHU3allin», — HACTAUBAIOT aBTOPHI [0, . 16]
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3aKOHOMEPHOCTH HEOOPATHMBIX IPOIECCOB TO3BOJIIN 3HAYUTEIHHO TIPO-
JBUHYTHCS B MOHUMaHUU (DOPMHUPOBAHUS KUBOW MATEPUHM M HEPA3PBIBHOW CBSI3U
€e C OKPY)KaIoLIUM MPOCTpaHCcTBOM. JKuBast MaTepusi, ee KU3HEAEeSITeIbHOCTh OKa-
3BIBACT CEPbE3HOE BO3JICHCTBHE HA OKPYKAIOIIee MPOCTPAHCTBO, YTO COCTABISET
ceroJiHsl 0o0JIaCTh 3HAHWH, CBSI3aHHYIO C OXPaHOW TMPHPOJBI HM3-32 TEXHOTCHHOM
JesTeNbHOCTH venoBeka. CaMoOpraHW3OBaHHAash <OKHMBas Martepus» Tpebyer
OTACTLHOTO H3YYEHHS C YYETOM YCUJIEHHUS] aHTPOIIOTEHHOH Harpysku, KOTopas
peoOpa3oBbIBACT KUBYIO MATEPHUIO, BEI3bIBAst MyTalluH [8].

B dem xe oTnuumMe KUBOW MaTepuu OT Gu3nMueckoi matepuu? Paznmuue co-
CTOUT B NPUCYTCTBUU BOJHOTO PACTBOpA DJEKTPOJIUTA MPAKTUIECKH BO BCEX JKH-
BBIX O0BEKTax, OUYEBUIHO U BIMSHUE BHEIIHHUX IMOJICH HA BOJHBIE CUCTEMBI KaK Ha
MIPOBOJIAIILYIO IEKTPHUYECTBO cpeny. B padorax [9, 10] mokazano, 4To mose B BOJI-
HBIX CHCTEMaX CaMOCOTJIACOBAaHHOE, U CBS3aHO TO C MOHAMHU pacTBOpa, KOTOPHIE
M3-32 B3aHMOJEUCTBUS MEXAY c000i (pOpMHPYIOT CTPYKTYpHI M TOJS, CBOHCTBA
KOTOPBIX MOXHO OIKCAaTh B paMKaxX YpaBHEHUI KOHTHHYaITbHOW 3JIEKTPOIAMHAMH-
ku [9, 10]. Amenno konmuryaibHoe nojie pacmeopos onpeoeisiem Gopmuposanue
COCMABIAIOWUX DIeMEHMO08 JHCUGOU Mamepuy. DTO TMO3BOJIMIO CHeNaTh Mpel-
ITOJIO’KEHUE O TOM, UTO JKUBAs MaTepHsi MOKET OBITH MPEICTaBICHA KaK IBYXYpPOB-
HEBas CaMOOPraHW30BaHHAsI CHCTEMa, B KOTOPOU JICHCTBYET CaMOCOTIIACOBAaHHOE
TI0JIe UOHOB pacTBopa. Dusuueckas mamepus XapaKxmepuzyemcs 0OHUM YPOGHEM
CAMOOP2aHU3AYUU, KOMOPBIU ONpedensemcs moabKo CAMOCO2NACOBAHHbIM NONeM
amomos unu monexyn [11].

B [11, 12] Obw1 cAenaH akIEHT UIMEHHO Ha 0COOOH pOJIM CaMOCOTIIaCOBAHHOIO
TIOJISL AJIEKTPOIUTOB B (DOPMUPOBAHUU JKUBOM MaTEpHH, €€ CTPYKTYPHBIX 0COOCH-
HocTel. bputo o0OpaiieHo BHUMaHHe Ha TAPMOHHU3HPYIOIIEee AeUCTBHE TAaKOTO OIS
Ha OpPraHu3aIuio OUOCHCTEM.

B pa6ote [13] naHo Takoe onpe/esieHUE JKUBOM MaTEPHU: «HCUBAS MATNEPUSL —
MO 08YXYPOBHEBAS CAMOOPESAHUSOBAHHAS CUCEMA, OHA, 8 OMAUYUe Om pusuue-
CKOU, BKIIOYAem KAK Nepeblil YPOBeHb CAMOOP2AHUAYUU, MAK U 8MOPOU YPOBEeHb
CAMOOP2aHU3AYUY, KOMOPYLIL ONpeOessemcs UCKIIOYUMETbHUIM CYUeCmBo8anuem
CAMOCO2NACO8AHHO20 NOJISL BOOHBIX cped». B HeM MOKa3aHO YETKOe pa3iInyuue
MEXIy TEPBUYHON W JKUBOW MaTepuell W OTCYTCTBYET BBIPAKCHHBIA OHMOJIOTHYC-
CKHUH aKIeHT, XapaKTEePHBIN JUIsl MPUKIATHON SKOJIOTHH, HO H OTCYTCTBYET aKIEHT
Ha TOHATHHU BEIIECTBA KaK (PU3MUYECKOr0 (PeHOMEHa. DTO OTKPBHIBAET BO3MOKHOCTD
JUTST KOHIIETITYaJTbHOTO MCCIIEAOBAHUS Pa3IMYHBIX (DOPM JIBIKEHWHS KHBOW MaTe-
pun. IIpocTpaHCTBO, B MIUPOKOM CMEBICTIE, OKPYKAIOIIEee MAaTEPHIO, TaKkKe MPeod-
pasyercs, H3MEHSSCh TIOA BIMSHHEM MpeoOpa3oBaHMll IKHUBOH MaTepHu.
[IpocTpancTBOM MOXET OBITH M BOAHAS Cpelia MPU HCCIeNOBaHUH (OPMUPOBAHUS
JKUBOW TKaHM, OHO MOXKET BKJIIOYATh 3JIEKTPOMArHUTHOE TOJe, pagualroHHOE,
aKyCTHUECKOE, XHMHUUYECKOE BO3JICHCTBHE, B3aMMOJICHCTBUE DPa3MYHBIX JKHUBBIX
CHCTEM.

[Ipu ompeneneHHBIX YCIOBUAX, KOTOPBIE 3aJJAIOTCS CBOMCTBAMH TPOCTpaH-
CTBa, (DOPMHUPYIOTCS KJIETKH MBIIII, a MPU IPYTUX — KIETKH Mo3ra u T.1. Ilpo-
CTPaHCTBO 3[€Ch — BOOHbBIL PACMEOP INEKMPOIUMNA, OKPYICAIOWUL MONEKYLY
U coz0anwuli HeoOxoouUMbIl 01 HOpMUPOBanUs MOU UAU UHOU CMPYKIMYpPbL Ca-
MOC021ACO8aHHbl (POH — nore 6mopozo yposHs. VIMEHHO KOHTHHYaJIbHBIE TTOJIS
BTOPOT'O YPOBHSI 00ECIIEYMBAIOT B TEUCHUE ONPEICICHHBIX MPOMEXKYTKOB BPEMEHH
CTPOUTENBCTBO OOBEKTOB Pa3HOW apXUTEKTYpHI, YTO OTPAXEHO B MHOT000pa3uu
BHJIOB, (hopM TIpecTaBUTENCH KUBOW MaTepu [14].
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@axT, 4TO B COCTaB )XKMBOW MaTe€pUH BXOAUT BOAA, HO HE B YHCTOM BUJE Kak
BEILIECTBO, & KaK BOJHBIM PAacTBOP AIEKTPOIUTOB. FIMEHHO pacTBOp 3JIEKTPOJIUTA
(hopMUPYET COOTBETCTBYIOIIEE CAMOCOTIIACOBAHHOE II0JIE, KOTOPOE PEerjaMeHTHU-
pYyeT Ipouecchl B )KUBOM Matepuu. IIpu 3TOM, Takol pacTBOp MPUCYTCTBYET MpaK-
THYECKHU B JIFOOOUW 0coOH, B OOJIBINEM MM MEHBIIEM KOJWYECTBEHHBIX COOTHOIIIE-
HUSX, B 3aBUCHMOCTH OT O0BEKTa KUBOUM MaTepuu. Eciiu ynanute BOIy, TO XKUBas
MaTepus HeoOpaTHMO MEPEeXOaUT B (pu3muecKyro. A Korja MpOUCXOAUT Hapylle-
HHE KOJMYECTBEHHOI'O M Ka4E€CTBEHHOI'O COCTaBa 3JIEKTPOJIUTA, BOZHUKAET Hapy-
1eHue B (YHKIIMOHUPOBAHUM TPOIICCCOB, MOICPKUBAIOIIUX COOTBETCTBYIOIIHIA
OalaHC B pacmpeielieHHH BEUIecTB B IIa3Me M IuToIIa3Mme. JKuBas TKaHb yxke
HaxOJUTCS B MPOCTPAHCTBE C U3MEHEHHBIMHU CBOICTBAMH, HE XapaKTEPHBIMU JJIs
€CTECTBEHHOTO MpPOTEKaHUs mporeccoB. HeoOX0auMo M3MEHUTH CBOWCTBA TaKOTO
npoctpancTBa. Ho pacTBOPEHHBIN AIEKTPOIUT — 3TO 3apPSKEHHBIC JIEKTPUIECTBOM
YaCTHIBI, 3TO HOHBI, KOTOPHIE (POPMHUPYIOT COOTBETCTBYIOIINE KOHTHHYATHHBIE
AIEKTPOMArHUTHEIE TIONST BHYTPU XHBOW MaTepuu. OTcro/a AuiieMMa W BOIPOC
KOPPEKIIUU — KAaKUMU CITOCO0aMH TIPOU3BOJIUTE BO3JIEHCTBUEC — MEAMKAMEHTO3HBI-
MH WU TIOJICBBIMU?

HMMeHHO B BOTHOW cpenie MpOUCXOauT (OpMUPOBAHHE CaMOOPTaHU3YIOMIEHCS
MaTepUU B BUJIEC OCIKOBBIX MOJICKYJ U OMOJIOTHYECKON CHCTEMBI B IICJIOM. Takum
o0Opa3oM, jXKHMBas MaTepusi CBs3aHa KaK C CHUCTeMaMH IIEPBOTO YPOBHS caMo-
COrJIaCOBAaHHOCTU — BEIIECTBO, TaK U BTOPOTO YPOBHA CaMOCOINIACOBAHHOCTH:
HOH + MPOTHBOMOH (MOHBI — JUCCOIMHPOBAHHBIC ATOMBI WM MOJIEKYJBI). DTO
OTPaXCHO B MPHUBEIACHHOM BHIIIEC OMPEICICHUH. 3aMETHM, YTO C TO3HIIHHA DJICK-
TPUYECTBA M AP0 + AJIEKTPOHHAs 00O0JI0YKA, U MOH + MPOTUBOMOH — CHUCTEMBI
HUJICHTUYHbIE.

CamocoriacoBanHble IOJIsl AKUBOI MaTepuu

Ha coBpemeHHOM 3Tamne pa3BUTHS HAYKH W TEXHUKHA CTAHOBUTCS OYEBHIHOW OCO-
0ast ysI3BUMOCTH HUBBIX CHCTEM C YUYECTOM HOBBIX MPEJICTABICHUN B 00JIACTH TEO-
pUU BO3HUKHOBEHUSI U (DYHKIIMOHUPOBAHUS KUBOW MATCPUU U OOWJIHSI DKCIICPH-
MEHTQJIBHBIX JAaHHBIX O €€ TOJBEPKEHHOCTH BBICOKOYACTOTHOMY HW3ITyYEHHIO,
manpumep, [1, 2, 10, 11, 15-19]. Ha moBecTke AHS CTOUT BOMPOC O Pa3BUTHH
HampaBleHUS B DKOJIOTUH, KOTOpPOe OBl IO3BOJMIIO IMPOTHO3UPOBATH YTPO3HI,
BBIXO/ISIIME 32 pAMKH HAKOIIJICHHOTO TIPUKJIATHOM SKOJIOTHEH OITBITA.

Hp06J1eMa BJIMAHUA BBICOKOYACTOTHOI'O H3JIYUYCHHUSA CTOJIb BCJIMKA M Majlo
U3yueHa, YTO CJIEIYeT 3aJaThCsi BOIPOCAMHU O CYIICCTBOBAHWU TaKOH (HOPMBI
Y 3aKOHOB AJIEKTPOMAarHeTu3Ma, KOTOPbIE IMO3BOJIMIN OBl CAMOCOTIIACOBAHHO OITH-
caTh TAPMOHHYHOE CYIECTBOBAaHHE TOKOB M IOJIEH B KMBOM MaTepuu, oOecreyu-
BaIOIIEe MBICIUTEIBHBIN MPOLIECC U B3aUMOJICHCTBUE €€ ¢ BHCIIHUMH MCTOYHHKA-
MH. DOTH BONPOCHI UMECIOT 6OJ'II)HIOC 3HAUYCHUEC H3-3a pPa3BUTUA BBICOKOYACTOTHOM
TEXHHUKH, KOTOpasi BHEAPSETCS B HAI OBIT.

SIBnssich MPOBOASAIIEN CPESION CO CIIOMKHON CTPYKTYpOH, KHUBasi TKaHb OYEHb
YYBCTBUTCJIbHA K I[CI\/'ICTBI/IIO BBICOKOYACTOTHOI'O 3JICKTPOMArHuTHOI'0 U3JTYyUYCHUS.
BricOKOYacTOTHOMY BO3JCUCTBUIO TOJBEPIKEHBI BCE 0€3 MCKIIOUCHUS OKPYKAIO-
mue 00BEKTHI M 9eJIOBEK B TOM 4HCIe, Hampumep, [1, 2, 15-19]. Ho uucmo Guo-
00BEKTOB CTOJIb BEJIMKO, UTO MCCJICIOBAHKE BIUAHUS MOPaXKAONUX (PaKTOPOB Is
KaXKI0T0 00BEKTA C YUYETOM €r0 CTPYKTYPBI M CTPOCHHUSI CTAHOBHUTCS HEMOBEMHOM
3ajayvei.
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Crnenyet BBIpaOOTATh IEIIOCTHBIA TIOIXO, UMesT HEKOTOPBIH (haKTop, CAMHBIN
IUIsL JaHHOTO MHOT000pa3Hs.

Konnenuus mepBu4HO Matepuu B (M3MKE OCHOBaHAa Ha 0a30BBIX HIEAX
CYIIECTBOBAHMUS OBEIIECTBICHHON YacTH, KOTOpas acCCOLUUPYETCA C TOHATHSIMH
aToma, C OJTHOM CTOPOHBI, U, C APYTOH CTOPOHBI, C TIOJIEM — 0c000# (hopmMoii MaTte-
pUH, TOCPENCTBOM KOTOPOM OIpENensercss B3auMOIEMCTBHE YacTHIl BEIlEeCTBa
Y MaTepUAITbHBIX TEJl Ha PACCTOSIHHU.

Wnen KOHTHHYyaJlbHOW TEOPHH OTKPHIBAIOT BO3MOKHOCTH TIOCTPOCHHS MOJIe-
BOI KOHIIENIIMY BEIIECTBAa, CBOJA, IO CYTH, OBELIECTBICHHYIO YacTh MEPBUYHOM
MaTepUU K TIOJIEBOH (opMaryu, omnpeaenssi IepBUIHOCTh MO (KOHTHHYAIBHOTO
TI0JIs1) B TIOCTPOSHUM MaTepralbHBIX 00bekToB [10]. Ecin BepHa sTa KOHIEIHS,
TO WCYe3aeT HEKOTOPBIH Ayalu3M B (pyHIaMEHTAILHOM IPEJCTaBICHUU O MaTepH-
IBHOCTH B (DM3HMKE M CTAHOBUTCS OYEBHIHON BO3MOXHOCTDH CYILIECTBOBAHHS €U~
HOTO TIOJNSl, CTOPOHHWKAaMH KOTOPOTO OBUIM MHOTHE YyYeHble W, B YaCTHOCTH,
AKTHBHO 3Ty HUICIO OIS KUBAT A. DUHIIITCHH.

He 3arparuBas 3mech (u3uueckue acteKThl MpoOJeMbl eJUHOTO MOJs, pac-
CMOTPHUM BO3MOKHBIE CIEICTBUSA AJIS )KMUBOM MaTE€pHUM, KOTOPHIE MPOUCTEKAIOT U3
W CYIIECTBOBAHUS €IWHOTO TOJs. MaTeMaTH4ecKoe OMUCAaHWE TAaKOTO IO
BO3MOXXHO B paMKax KOHTHHYaJbHOW AIIEKTPOJUHAMHKH. DTO OMpPENEIseTCS TEM,
YTO ypaBHEHUS KOHTUHYAJIBHOW ANEKTPOJUHAMHUKHU OIMKCHIBAIOT CAMOCOTIJIACOBAH-
HbIE CBOWCTBa MaKpOCHUCTEM — BOJIHBIE PACTBOPHI 3JEKTPOJIUTOB, a UIed KOHTUHY-
AIBHOCTH TIO3BOJISIOT PACKPHITH MOJIEBOE YCTPOMCTBO CTPYKTYPHBIX YacTHI] MaTe-
pHUH, KAaUECTBEHHO COXpaHsIA HJICI0 CAMOCOTIIaCOBAaHHOCTH.

Ha 310 00cTOSITENHCTBO CliemyeT 00paTHTh MPUCTaIbHOE BHUMAHHE, TIOCKOIb-
Ky CaMOCOTJIACOBAaHHOE, KOHTUHYAJIFHOE TI0JIE TAKOW MPUPOMABI IIPHUCYIIE BceM 0e3
UCKJIFOUCHHS JKUBBIM o0bekTam [11, 13, 14]. MoryT oTCyTCTBOBATh IOJIS, CBSI3aH-
HBIE C JESTENBHOCTHIO ceplia (XOJIOIHOKPOBHBIE), padOTOW MO3ra, HO HajJH4yue
BOJHOTO PAacTBOpA dJEKTPONIMTa 00ECreurnBaeT CYIECTBOBAHNE CaMOCOTJIACOBAH-
HOTO TIOJIST Ha MakKpo (HEJIOKAIBHOM) YPOBHE.

3TO 0OCTOSATENBCTBO MO3BOJSIET BBIACIUTH M3 BCETO MHOrooOpasusi Gopm
JIBUOKCHUS J)KMBOM MaTepUH T¢ U3 HUX, KOTOPHIC BKIIOYAIOT U B3aMMOJACHCTBYIOT
C TaKUM TIOJIEM, U UX CJIeIyeT OTHECTH K CaMOCOTIIaCOBaHHOUW (pOopMe KUBOM MaTe-
puu. A npyrue, B CHIy OCOOCHHOCTEW CTPOEHHS M MHHHATIOPHBIX Pa3MeEpOB,
CIIEIyeT OTHECTU K He CAMOCMOSMENbHbIM UTU HE CAMOCO2NACOBAHHBIM JHCUBLIM
obvexmam (Hanpumep, eupycot). OHU MOTYT U BOCIIPUHUMATHCSI KaK KUBBIE, TOIb-
KO HaxoJsCh BHYTPH HJIM B3aHMOJEHUCTBYS C CaMOCOTJIACOBAHHOW XMBOW MaTe-
pHeil. OTo MOXKET NPUBOAMTH K eeKTaM B (PYHKIIMOHHPOBAHHUH XKHBOH MaTepHH,
ITOCKOJIbKY HapyIIaeT caMOCOTIIACOBAHHOE TOJIE U, COOTBETCTBEHHO, XKM3HEHHBIE
MIPOIIECCHI B )KUBOM 00BeKTe [8].

IMoneBoe ycTPoiicTBO MaTepuu, eUHASI MPUPOIA B3aNMOAelCTBUS M HOBbIE
aCHeKThI IKOJIO0TUH

®dakTBl TEXHOMEHHOr0, OCOOEHHO IT0JEBOro, AEHCTBUS Ha OOBEKTHI KUBOM MaTe-
puYH, BOJHBIE CHCTEMBI 3aTPAardBalOT BOIMPOCHI B3aUMOJCHCTBUS BHEIIHUX IOJIEH
C CaMOCOTJIACOBAaHHBIMH TOJIIMH YKA3aHHBIX CHCTEM, KOTOphIe (HDOPMHPYIOTCS 3a
CYeT 3apsDKEHHBIX COCTaBIIOMMX (MOHOB). PaccMoTpennas B [9, 10, 20] monesas
KOHLICTILIUS CTPYKTYPHBIX YaCTHUI] MaT€pUH — SJICKTPOHA, NPOTOHA M HEUTpPOHA —
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YKa3bIBaeT Ha TO, YTO IOJIEBasi apXUTEKTypa TaKMX YaCTHI[ MOXKET PeaTHn30BHIBaA-
ThCs Ollarojaps OCOOBIM CBOWMCTBaM KOHTHHYJIBHOTO IIOJISI, KOHTHHYAJIIBHOTO
ANIEKTpOMAarHeTu3Ma. KOHmuHyanvuvie NOJsL OMPANCAIOM CEOUCMBO Mamepuu
gopmuposams camocoznacosanuvie cucmemvl. QYHKYUU CAMOCO2NACOBAHHOCMIU,
exooawue 8 ouggepenyuanvrvie ypasHenus Nos, KaK pasz C8A3aHbl ¢ eMKOCHHbI-
MU XAPAKMEPUCMUKAMU NPOCMPAHCIMEA, OMPAICAsl €20 C80UCMBA KOHYEHMPUpo-
samw, «ceywamovy anekmpomaziumuule noas [10].

B pa6otax [10, 21] yaanoch MOCTPOUTh SAMHYIO HOJCBYIO MOEIb BHYTPEH-
HEro YCTpPOWCTBA TaKHWX YacTHL], KaK 3JEKTPOH, MPOTOH M HEUTpoH. Pacmpene-
JIeHWe KOHTHHYAJIBHBIX TOJIEH B HHUX MOJOOHBI, €CTECTBEHHO C OCOOCHHOCTSIMH,
VYUTBHIBAOIIUMHU pa3Mepsl W 3apsn 4dacTull. [IpyruMu ciioBamH, apXWTeKTypa
YacTHIl eANHA, Pa3JINIne JKe — B pa3Mepax M 4acTOoTaX COOCTBEHHBIX KOJeOaHHH.

B pabote [21] uccnenoBanack ujes MoJiecBOro yCTPOHCTBA MaTepPUU HA OCHOBE
peUICHUs] CTallMOHAPHBIX YPaBHEHUI KOHTUHYaJIbHOM 3JEKTPOIMHAMHUKU. B pam-
KaX MEXaHHYECKOW W JJICKTPOAMHAMHYECKOW Mopelleld OBLIO IT0Ka3aHo, YTO
YCTPONCTBO CTPYKTYPHBIX YACTHUIl MATEPUH MOXKET HOCUTH MOJIEBOM XapakTep, Mpu
ATOM XapaKTEePHBIC YaCTOTHI KOJeOaHUH I MPOTOHA M HEHUTPOHA JIS)KAT B JMaIia-
some: .4-10% —.3-10° I'y, a ans snektpona: .2-10* —.1-10% Iy . CymectBo-
BaHHE TaKMX YaCTOT TO3BOJIMIIO MPEIMOIOKUTH [21], 4TO OOMEH B3aMMOAEHCTBH-
€M MEXIY KUBOW M HEOIYIIEBICHHON MaTepUsSIMH MOXKET OCYIIECTBISIThCS U 3a
CYEeT MOAETUPYEMOTO 3JIEKTPOMATHUTHOTO HW3ITy4eHHsS OOBEKTOB. Takoro Tuma
B3aMMOJIEUCTBUS MOTYT, IO KpaifHeil Mepe, BIUATh Ha OCOOCHHOCTH NMpPeObIBaHUS
00BEKTa B T€X WJIM UHBIX YCIOBHUSX.

Ho pemenne 3amaun B paMKax CTallMOHAPHBIX YpaBHEHUH IMO3BOJIAET JIUIIH
OTHCaTh BHYTPEHHIOK JICKTPOMATHUTHYIO CTPYKTYPY YaCTHIl HA OCHOBE H3BECT-
HBIX XapaKTEPUCTUK — MACCHI, 3apsA/ia, MArHUTHOTO MOMEHTA, CIIUHA.

B pabote [22] uccnenoBaHo MoJIieBOE YCTPOWCTBO MaTepuH, HO B paMKax He-
CTAIMOHAPHBIX YPaBHCHWM KOHTHHYAIBHOU ayekTpomuHamuku [9, 10], pemenus
KOTOPBIX He HMMEIT ocobeHHocTed B Hyne (r — Q). Ilpencrasisuio uHTEpec
WCCIIEIOBATh BO3MYIIIEHHOE COCTOSTHUE KOHTHHYAJIBHOTO TOJIS C T€M, 9TOOBI BBISC-
HUTh OCOOCHHOCTH STOTO COCTOSIHMS U BO3MOXHOCTH (DOPMHUPOBAHUS TOJCBBIX
CTpykTyp. i comocTaBieHWss ¢ pENICHUSMHU CTAllMOHAPHOW 33Jaddl  ObUIH
WCIIONB30BaHbI Manueie [10, 21].

OcHoBHas ujaes — 3T0 (POPMHUPOBAHKUE U3 KOHTHHYAIBHOTO TOJIS SHEPreTUYe-
CKOTO TaTTepHa — CTPYKTYPHOW YACTHUIIBI MATEPHUH C ONpEIeIICHHBIM 3HAUYCHUEM
Maccel. OHa, B CBOIO o4Yepe/b, CBsI3aHA C JJICKTPUYECKOW M MAarHUTHOM COCTaBIIs-
IOIIUMH TI0JISI, & 3HAYUT, CO 3HAYCHUSIMH 3apsa U MAaTHUTHOTO MOMCHTA YaCTHUIIBI.

3ameTuM, 4TO Meiabi0 [22] paboThl OBLIO MONYYCHUE «UACTHIICTIOAOOHBIX
pelIeHni» B cilydyae HECTAllMOHAPHBIX YPaBHEHWH KOHTHHYAIIbHOH 3JIEKTPOAMHA-
MUKH, ¥ 3TO, 10 CYTH, ¥ OBUIO JOCTUTHYTO. Y TOYHEHHE MOJEIH COCTAaBUT IIEIh
MOCEAYIOMNX MyOINKAIUA, a OTYYeHHBIE Pe3yIbTaThl BIIOJIHE JOCTATOUHBI JUIS
MIPOBEICHHUS aHANIM3a U COOTBETCTBYIOIINUX BHIBOJIOB.

B ognoii u3 pabor [23, c. 758] A. DiHmTEHHOM OBIIa BRICKA3aHa TaKas
MbIcIh: «IlycToe mpocTpaHCTBO, T.€. IPOCTpaHCTBO Oe3 o He cymiecTByeT. [Ipo-
CTPaHCTBO-BPEMsI CYILIECTBYET HE caMo MO ce0e, HO TOJBKO KaK CTPYKTYPHOE CBOMA-
cTBO mosi». Hamu ke B pa3Butum 310 uueu B [10] ObLIO MOKa3aHO, YTO «IPO-
CTPaHCTBO-BpEMsI — MaTEepHaIbHO U3-3a 3JIEKTpOMarHeTusMay. Mpen, co3BydHbIe
[23], ObuH BhIcKa3aHsl emle [Ix. MakcBemioM B paborax [24, ¢. 253] u [25, ¢. 66].
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Wnest moctpoeHnss MONEeBOH KOHLEMIMH JUIA CTPYKTYPHI YacTHIl B paMKax
€MHOTO0 KOHTHHYAJIBHOTO MOJS U CBS3H MHEPLUUOHHOCTU C BJIEKTPOMArHETU3MOM
ATOTO TOJIS OKa3ajach MPOAYKTUBHOW U MPHBENA K KAYECTBEHHO HOBOMY (pU3HUe-
ckoMy pesynbraTy. OUYeBHUAHO, 603MYWEHHOE COCMOAHUE DNIeKMPOMACHUMHOZ0
NoJIA MOJCEM CYUecmaosams 8 08yx (hopmax: c600600HOU — INEKMPOMACHUMHAA
BONIHA U KOHMUHYANbHOU — cmpykmyphvle yacmuyst mamepuu [10]. Tlocnennue
CBSI3aHBl C HAKOIMUTEIBHBIM MEXAHM3MOM, JIOKAJIbHON KOHLEHTpalUeil 3JeKTpo-
MarHuUTHOM 3Hepruu. B muddepeHnnansHpIX ypaBHEHUSIX 3TO OTPaXeHo (yHKIU-
SIMH CaMOCOTJIACOBAHHOCTH, KOTOPBIC CBSI3aHBI C eMKOCTHBIMU XapaKTEPUCTHKAMU
CUCTEMBI, T.€. C MEXaHU3MOM HAKOIUICHHUS DIIEKTPHUYECTBA.

Ecnmu oOpatutbcsi K MBICTH, YTO TPOCTPAHCTBO OTPAKAET «CTPYKTYypHOE
CBOHCTBO TIOJISD», MO € NOMOWDBIO NOAS MONCHO CHOPMUPOBAMb NPOCHPAHCMEO-
épemsi. Ho ¢ moMoripio Kakoro moys? Yike B camoil uaee DUHINTEHHA yTBEpKaa-
€TCSI, YMo Nycmoz20 NPOCMPAHCMEA He cyujecmeyem. 3HAUUT, eCib HeKOmMOpoe
nepsuuHoe noje, Komopoe obecneuusaem CYuecmseo8aHue camoz20 NpoCmpaH-
cmea, Jaxke 3TOro MmoHsATUsA. M3 TOro, 4To W3BECTHO HAM Ha CETOMHSIIHUN JIEHb,
B OKPY’KaIOIlIEM HAc IMPOCTPAHCTBE HAIMYECTBYIOT MAaTepUaibHBIC TEla, COCTOS-
e U3 CTPYKTYPHBIX 4YacTHi W moiis. CTPYKTYpHBIE YacTHIBI B TaKOM CIllydae
ABJIAIOTCA IEPBUYHBIMH, OHU MOTYT NPETEPIICBATE PA3JIMYHBIC U3MCHCHUS BIIJIOTH
JI0 TIPEBPAIICHUS B JIEKTPOMArHUTHOE M3NTydeHue (raMMa-kBaHThl). Ho cBoOOHAS
AJIEKTPOMATHUTHAS BOJIHA HE MOXET ONPEENATh COJiepKaHue MPOCTPAHCTBA, T10-
CKOJIPKY HE OTpakaeT CBOHCTBO MPOCTPAHCTBA BMeEMIaTh (HAKAILUINBATH) MAaTepPH-
aITbHBIC OOBEKTHL.

A KOHTHHYaJbHBIE OIS, UX PACIPENeICHUS 3aBUCAT OT CaMOCOTJIACOBAHHBIX
XapakTepUCTUK (O, T,V ), KOTOPBIC C8A3AHbI ¢ MEMPUUECKUM MEH30POM U 8Mecme

C NONeBHIMU XAPAKMEPUCTIUKAMYU OMPANCAIOM CEOUCMBA NPOCMPAHCIEA K CIPYK-
mypoobpazosanuio [9, 10]. MoxHO clienath BBIBOJ, YTO KIMEHHO KOHTHHYAIBHOE
MoJie SIBJISICTCS TEM DIIEMEHTOM, Onarojaps KOTopomy (OpMHpPYETCsl MPOCTpaH-
CTBO-BpPEMsI I MaTepHsI.

BbIBOABI HA OCHOBE AHAJIN3A MPOBEJEHHbIX UCCIEAOBAHNM

1. CTpyKTypHBIE YaCTHIIBI MAaTEPUU — 3TO AMHAMUYECKHE TOJIeBbIe 00pa3oBa-
HUSl — DHEPreTHYECKUH MaTTepH M3 C(HOPMHUPOBAHHON B MPOCTPAHCTBE CTOSUCH
KOHTHHYAJIbHOW 3JIEKTPOMAarHUTHONH BOJIHBI, HO OKOHYATEJIbHOE PEIICHHE — 3a
OKCIICPUMCHTAJIbHBIM IMOATBCPIKIACHUCM.

2. Yacrora KojnebaHMH B TakOW BOJNHE [ TIPOTOHA TOPSAAKA

o, = .15-10* Iy, a ans SIeKTpoHa o, = .24-10% I'y (B pacCMOTPEHHBIX MOJie-

ns1x). IMeHHO 13 3THX "acTul] (opMUpPYeTCS aTOM BOJOPO/ia — OCHOBHOM 3JIEMEHT
Bcenennoit.

MO>XHO TPEIIONIOKUTh, 3TU YACTHUIIBI OMPEENIIOT MPOIECChl, KOTOPhIE Xa-
PaKTepHU3YIOT J1Ba OCHOBHBIX BPEMEHHBIX HMHTepBasia BceneHHOH, 4ToO sBIiseTCs
HEKOTOPBIM Maciradbom, JuIst rapMOHU3ALMHU IPOUCXOASAIIUX B HEH MTPOLIECCOB.

C napyroii CTOPOHBI, MPOTSHKEHHOCTh YaCTHUI], UX KOHEYHBIM pa3Mmep 3ajaer,
BO3MOJKHO, TIPOCTPAHCTBEHHBIE XaPAKTEPUCTHKN MUKPO- U MaKPOKOCMOCA.

3. B TakoMm maTTepHe Ha NEpEeAHUM IJIaH BBIXOAUT DHEPreTHUECKas Xapak-
TCPUCTHUKA, a C HEeW U MOHSATHE MAacChl HA OCHOBAHUM WM3BECTHOI'O COOTHOIICHMS

(E=mc?). KoHTuHyanbHBI  DJIEKTPOMATHETH3M  TOIBKO  CIHOCOOCTBYET
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dhopmupoBaHU0 TaTTepHA. 31€Ch B CIWHCTBE — M Macca (Mepa HMHEPTHOCTH),
U BpeMms (JacTtoTa KojeOaHui), u 3apsa] (3JMEKTPUUECKOE TMOJIe), © MarHUTHBIA MO-
MeHT (MarauTHoe none). T.e., 6ce xapaxmepucmuku, Komopwvle onpedensiom nep-
suunblll Mamepuanvheili mup. Ilo cyTu, mHoco0Opazue mamepuanvHozo mupa —
9mo hopma nposasieHUs C8OUCME KOHMUHYATIbHO20 J/IeKMPOMASHUMHO20 NOJIA.

B pamkax KOHTHHYaJbHOW TEOPHH YAAJOCh MMOJOWTH K pealu3alyy JaBHUIII-
Hell nuaen (U3MKOB — «OOBSCHUTH MOJHYIO MHEPLUIO YACTHL 3JIEKTPOMArHUTHBIM
myTem» [26].

4. 1515t 5KOJIOTHU TIOJIEBOE YCTPOMCTBO MaTepUH MPUBOJAUT K HOBOMY ITOHHMA-
HUIO B3aHMOJICHCTBUS OKPYXKAIOMIeH cpe/bl (B MUPOKOM CMEICIIE) ¢ )KHBON Mate-
pueil. OTo B3aUMOJEHUCTBUE CTAHOBUTCS BCEOOBEMITIOIIMM H3-32 TOTO, YTO W XKH-
Basi, U MEPBUYHAS MaTepusl SIBISIOTCS MOJEBBIMU 00pa3oBaHUsIMH. B aTOM ciydae
B3aMMOJICHCTBUE OMOJIOTHUYECKUX CUCTEM, XUBOM [13] u mepBUYHON MaTepuH, mo-
Jel TEXHOT€HHOTO TPOWCXOXKIEHUS MPUOOpEeTaeT COBEPIIEHHO APYrod acleKT.
U srcusan mamepus, u OKpyicarowuii ee Mup — 3mo nojiesvle 00pa308anus, noje-
8ble QUHAMUYECKUe CIPYKMYPbl, KOMOpble QOpMUPYIOMCs 8 COOMEEMCMBUL ¢ 3a-
KOHAMU KOCMOCA, HO 8 3A0AHHbIX 3eMHbIX ycaosusx. Konmunyansuoe noae cogo-
KYNHOCMU 3eMHbIX MUHEpanos, 800HO20 0AacCelMad, HCUBOU Mamepuu Co30arm
HeNnosmopumyo apxumexmypy oouje2o nois, 8 Komopom gopmupyomes duocuc-
membl niaHemvl 3emis. A TIPOHUKHOBEHHE YEJIOBEKAa HE TOJIBKO B OJMKHUI
KocMmoc, HO W AanbHUIA, CTAaBUT Iepell AKOJIOTAaMHU COBEPIIEHHO APYTHe 3a/JIadyH.
BeIxonis 3a mpejielnbl BIUSHUS KOHTHHYAJIBHOTO TIOJST 3€MIIH, OMOJIOTMYECKHEe CHC-
TEMBI ITO/IBEPTat0TCsl BO3ICHCTBHUIO IPYTOT0 HEU3BECTHOTO MOJISI, HHON CTPYKTYPHI.

O KOHTHHYaJTHHOM TI0JI€ OJIMKHETO0 KOCMOCa MaJlo YTO M3BECTHO. B 3TOM ac-
IeKTe rmepea dKkojoramu (mepes; GU3MKaMH TOXE) CTOUT 3ajlada HCCIeAOBaHUS
KOHTHHYaJILHOTO 3JIEKTPOMAarHUTHOTO TOJI OKPY’KAIOLIEro MPOCTPAaHCTBA U BO3-
HUKAaeT LeNb — ONPEACIUTh ero XapakTePHUCTUKU C TeM, YTOOBI MMETh BO3MOXK-
HOCTb COIIOCTaBHUThL €ro C IojeM xoTg Obl OmmkHero Kocmoca. Tem Ooisiee, uto
YeJIOBEYECTBO CTABUT MepesT co00 3aaun aKTUBHOTO OCBOCHUS TaJbHETO.

5. Obwee none cmpyKmypuvix 4acmuy Mamepuu U KOWMUHYAIbHOE noJle 800-
HBIX PACMBOPOS8 INEKMPOIUMOE 8 COCMABE HCUBOU MaAmMepuy MOTYT CTaTh MaTEpH-
ANBHBIMH COCTAaBJISIONIMMHA M MTOCPEAHUKAMH BO B3aWMOJCHCTBUH C OKPYKAIOIICH
cpenoit u Kocmocom. B takom ciyuae unes B.M. BepHasickoro o BIMAHUU MBICITHU-
TEJILHON AEATEILHOCTH YeI0BeKa Ha HOOC(hepy CTAaHOBHUTCS BIIOJHE OCS3aEMOM.

[To A. DHHIITENHY MPOCTPAHCTBO-BPEMsI OTpa)kaeT CTPYKTYpHBIE CBOICTBa
noJisi. 3HAUMT, €CIIM IMPOCTPAHCTBA Pa3IMYHBI, TO U TOJIS pa3Hble, CTPYKTypa MojIeH
pasiuyHa.

Ilpocmpancmeo 0nst dHcugoll mamepuu onpeoensiemcs HOIAMU OKPYHCAIOUUX
€20 mej, npeoMemos U GHeUWHUMU MeXHO2eHHbIMU noaamu. Kueas mrans uys-
CmeumenbHa K CMpyKkmype u apxumexkmype npocmpancmea. Jleca, nyra, Mope,
ropsl, JoMa, o0Jiaka, BO3JyX BO BCEM MHOT0OOPa3MH OTPaXaroT U (GOPMHUPYIOT
pe3yImbTUpYIOIIee MoJie MPOCTPAHCTBA, NeicTByromee Ha OMo0OBekT. Kaxkmas
KJIETKa )KMBOW MaTepUH pearnupyeT Ha COBOKYITHOE ITOJIe TPOCTPAHCTBA, B KOTOPOM
HaxonuTcs 00beKT. Cmpykmypa wacmuy Mamepuu — noiesds, noiesol s8emcs
M00as KOHCMPYKYUsL U3 NPOMOHO8, DNIEKMPOHO8, HEUMPOHO8, U MOIEKYIbl, U Kie-
MKy cocmosm u3 noiesvix cmpykmyp. Ilonesvim asisemcs 6ce, 4mo HAc OKpYH#Ca-
em, u Mbl camu — nosesvle cmpykmypul. Ho moins, cozmaBaeMble TAKUMU CTPYKTY-
paMH, YK€ KOJWYECTBEHHO M KadeCTBEHHO OTIMYAIOTCA OT TOJNEeH HCXOIHBIX
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CTPYKTYPHBIX YacTHI. A CO3/laHHAs >KMBas MaTepus B KOHKPETHBIX YCIOBHSIX
3emsn u OmmkHero kocMoca (COHEYHOM CHUCTEMBI) «y3HAeT» KOHTHHYAIBHOES
T10JI€ OKPY’KAIOLIET0 MUPA, T.K. SIBJISETCS €70 MPOAYKTOM.

Jiig yTOYHEHHS TOHSTHS «y3HABAaHHUS» MOXXHO BOCIIOJB30BATHCA AHAJIOTOM
JIEACTBUSA CBOOOJHON AJIEKTPOMArHUTHOW BOJHBI HA aHTCHHY pajyo- WU Teje-
MIPUEMHUKA. AHAIOTUsI TeM 0oJiee pUeMIIeMa, YTO OTHOCHTCS K TMOJIEBBIM CTPYK-
TypaMm. CBOOOIHAs BOJIHA MPUBOJUT B ABMIKEHUE HE CaMy aHTCHHY, a DJICKTPOHEI,
KOTOpBIE UMEIOT, Kak mokazaHo B [10, 20, 22], moneByro mpupoxy. T.e., momobHoe
MIPUBOJUT B JBIKeHHE mojo0Hoe. [lepemenienre 3IeKTPOHOB MPUBOIUT K TOSIB-
JICHUIO 3JIEKTPUUYECKOr0 TOKA, KOTOPBIM PErUCTPUPYETCS] MPUEMHUKOM B BUJE CUT-
Hajla, BOCIIPUHUMAETCS YEIOBEKOM KakK MH(pOpManus B HECKOJIBKO OUT WIIH KUIIO-
our. Ho nonesyio npupody mamepuu modxicno paccmampusamsv Kax HEKOMOpblil
€OUHBIl KOMNILEKC, 83AUMOCBA3AHHBII MeNCOY COOOU GONHAMU KOHMUHYATbHOZO
971eKmpoMacHuUmHo2o noisd. Takue BOJIHBI NPOHU3BIBAIOT Becb KocMoc, n xuBas
MaTepusl SIBISIETCSl TEM aKTHBHBIM IIPUEMHUKOM MPUPOJIbI, KOTOPBI YyTKO pearu-
pyeT Ha J1ro0ble N3MEHEHHS, TPOUCXOSIIIE B OKPYKAIOIIeM MPOCTPAHCTBE, U aK-
TUBHO Ha HUX OoTBevaeT. [lepBuyHast MaTepus K ’TOMY He IPUCTIOCOOIICHA.

JKuBast maTepHsi COCTOUT U3 TAKHX € CTPYKTYPHBIX YACTHII, YTO U IEPBHUY-
Has matepus. Ho mpuHIMmuansHOe pa3indne 3aKiI04YaeTcs B TOM, YTO OIPOMHOE
YHUCJIO KJIETOK OpPraHu3Ma SIBIIIOTCS TEMU aHTEHHAMU U MPUEMHUKAMHU U3MEHEHHUN
B IPOCTPAHCTBE, KOTOpPHIE BOCIHPHHUMAIOT HH(OPMAIHMIO JUIsI BO3HUKHOBEHUS
B JKMBOH MaTepHUU MOOYAMTEIbHBIX MOTHBOB K JCHCTBHIO M BBIPAOOTKE OXPaHHBIX
(Mnmu pa3pymIMTENbHBIX) MEPONPHITHN sl OHMOCHCTEM, OKpYXKalolled cpelbl,
a MOXeT OBITh, U caMOil TIpUpoabl. BO3MOXKHO, drcusas mamepus npedcmasisiem
OXPAHHYIO U KOHMPOIUPYIOWYIO COCMAsIAoWUe KOCMocd, N 9TH ee (PyHKIIUHU cTa-
HOBATCS OCHOBOIIOJIATAIONIMMHU B TI00aTbHOM CcHUCTEME KoopauHaT BceneHHOU
U BJSAIOTCS 1enbto [Ipupoasl.

Hmenno konmumnyaneHoe noe ghopmupyem nepsuyHyo Mamepuro 8 «NyCmom»
npocmpancmee, a 8 B00HOU cpede NPUBOOUM K 803HUKHOBEHUIO HCUBOU MKAHU KAK
B03MOCHOU HOCUMENTbHUYBL OYXOBHOU COCTHABAAIOWEl, YMO NO3608em Cmamy el
OOHOIL U3 OCHOBHBIX KOHCMPYKyul BeenenHot.
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