Teopws
00pa30BaHMA 1 00Yy4EHNS

Teperynos ®unapur llapudosuy, dokmop nedazozuueckux Hayx, npogeccop,
3acnyxennoiii pabomHux HapooHozo obpaszosanus Pecnybnuxu bawkopmocman,
2. Yopa

METOLAONIOINA 3soniounnt MATEPUN
(DA3bI-CTAAWN, NPUHUNIMbI ABKEHUS)

IBomronnA BecereHHoit — Bonpoc Bonpocos. VI Bpsap mu Haiia€Tcs gpyras npooe-
Ma, CIIOCOOHas BBI3BIBATH CTONBKO CIIOPOB U He Pa3 3acTaB/IsABLIAS YYEHBIII MUP
U3MEHATD CBOE OUepeHOe MHEHMe Ha IPsAMO IIPOTUBONOIOKHOE. B maHHOIT pabo-
Te peub UAET O I'TyOMHHOI HayKe, B KOTOPOII COOTHOCATCA 00beKTUBHASA peanb-
HOCTB M1 0coO6eHHOCTH Mo3HaHN:. [Toka3aHO, HACKONTBKO NpeACTaBIeHNA YIEHBIX,
CTTO>KMBIINIECS CTEPEOTUIIBI U SI3BIK HAYKM CIOCOOHBI Pu3nyecKy M MOHATHITHO
NPeCTAB/IATD ICTOKM Y MEXaHU3MbI IPe0Opa30BaHUIT MaTePHIL.

KiroueBble c1oBa: mononozuteckas cpeda; koHeuHoe u OeckoHeuHoe e€ COCOTHUS
KAK NONAPHOCMU; NOZPAHUHHAS 30HA; 6CMPOeHHble U PAdonosnoxcHble (60K 0 60K) npo-
ABIEHUSL COOMHOUIEHUTI NOAAPHOCMETl; MAKPOHAYATIO U MENIKOAHEUCIoe nose; CIpyH-
oLl Kapkac BeenenHotli; eusecmso kak MHO20YPOBHeB0€e cPeOUHHOe BblpaseHue cpeobl.

McxopHaa akcmoma: eciy IOPOX-
IeHNe MaTepuy, MOCAeAyIollue Ipe-
o6pa3oBaHUs U NPOSBIEHUS e€ BCE
YCIIOXKHAIOIIErocsi pasHoobpasus He
obxopmaTcsa 6e3 OBVKEHU, TO IJITaBHBIM
U eMHCTBEHHBIM BOIIPOCOM ITO3HAHUSA
CTAaHOBUTCS BBIACHEHNE IIPOUCXOXK-
IOeHNA NAaHHOTO CBOJVICTBa MaTepuu. B
3TOM CIy4ae OCTAETCA MPENIIONOXKUTD
CyILIeCTBOBAaHME TOIOIOTMYECKOI Cpe-
IBl, COCTOSAMIEN U3 BYX CTPYKTYPHBIX
qacTeil — 6eckoHeuH020 U KOHeuHO020.

OTU HPOTUBOMONIOXXHOCTI ONIPENETISAI0T
IPYT [pyra U He CyLIeCTBYIOT OfiHa 6e3
npyroit. Bsaumoodeticmeue koHeurnozo u
6eckoHeuH020 U ectb Cymb NposeneHus
mamepuu.

®u3uka nposABneHus marepun. s
Hayaja 3aMeTuM, YTO T00asd 3amKHYy-
mas 0007104Ka pasfensAeT TOIOIOTU-
4ecKyIo Cpefly Ha jiBe yacTu (06macTn):
BHYMPEHHIOW U BHEUIHION, WU KOHeU-
Hyto u beckoneunyro. Ilpu aTom ecnn
3aMKHyTas 00070YKa pPaBHOMEPHO



OTCTOMT OT IIeHTpa BHYTPeHHeN o6yac-
TI, TO OHa HeM30eXXHO IPUHMMAET c(e-
puueckyto gopmy. CTsarusaoiee JBU-
YKEeHUe 3TOJ 000I0UKY O3HAYALT CTPEM-
JIeHVie BHYTPeHHe 006/1acTy K MaJloMy 1
KOHEYHOMY COCTOSHIIO, 3 BHEIIHEN — K
HapaleHNo 60bIIOTo ¥ 6eCKOHEYHO-
ro; pacTATMBaHNe 000IOYKY IPUBOSUT
PV 9TOM K CONPSDKEHHOMY 0OpaTHOMY
addexTy. A HamMuMe B COOTHOLIEHMSX
HO/ISPHOCTEI HIDKHETO Majloro Ipefe-
na (Hy/IeBBIM OH OBITb He MOXeT, 160
TOTZa 110 OTIpeJieIeHNI0 TePSIeTCs IPO-
sIBTIeHVIe MaTepyt) KIagéT Ipefiesl COOT-
BETCTBEHHO I IPOSBIEHNIO GOMBIIOTO
COCTOSTHUSL.

TakuMm o6pasoM, AMAmasoH IIPO-
SIBJIEHUIT MaTepuy OTPAHMYMBAETCS
COTIPSDKEHHBIMY YCTPEM/IEHVSIMU CPEfibl
K 0OJIBIIOMY ¥ MaJIOMy COCTOSIHUAM U
CBSI3aH CO CTATMBAHMEM I PACTsDKEHMEM
cepuueckoit obomouku. OgHako mpu
3TOM COOTHOIIEHVSI 1 TEMIIbI IIpypalie-
HJISI MaJIOTO ¥ OOJIBIIIOTO CYILIeCTBEHHO
pasnu4arorca. Hanmpumep, npu yMeHb-
HeHnM pasMepa 000I0YKY B ABa pasa
00BéM BHYTpeHHel 00/1acT! yMeHbIla-
eTcs B BoceMb pa3. COOTBETCTBYOIIee
Xe, IORYepPKHEM, 00HOBpeMeHHOe
HapaljeHue o6béMa BHeIIHel obsac-
T COCTAaBUT MU3EPHYI BeINYNHY.
Ipyrumu cioBaMm, CTpeM/IeHMEe TOIO-
JIOTMYECKOI Cpefibl K MaJIOMy IPOSIBIIA-
eTCsl pasUTeNbHO, @ COOTBETCTBYIOIee
eé ycTpeMieHMe K O0/IbIIOMy — BecbMa
HesHaunTenpHO. Ho Bepp monsipHocTn
PA6HO3HAYUHYI, 3HAYNT, TaHHBIE YCTPeM-
JIeHUsI Cpefbl TaKXKe MO/DKHBI IIPOsIB-
JNATbCA pasHvim obpasom! B aToM, Bepo-
ATHO, ¥ COCTOUT NPOS6/IeHUE HeCHoUali-
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uie2o0 HANPANEHUS 8 MONO0N02UHECKOL
cpede, mpebyrousee ypasHoseuiusanus!
Ba>xHO Tak)Ke OTMETUTD, YTO B LIeH-
TPOOEXHOM yCTpeM/IEHMM HOTPaHM4-
HOVI 060/710YKM TIIOWAzib chepudecKnx
[IOBEPXHOCTEl YBeNMUIMBAETCS B KyOu-
4eCKOJ IPOrpecCun, a MHTEHCUBHOCTD
pafinaTbHBIX ABVDKEHUN (MMIYIbCOB),
Hajo mosnarath, yoOmiBaer. Iloatomy
OTMeuaeMble MeX/y ITOC/Ie/[OBaTeTbHbI-
MU KOHIIEHTPUYECKVMM TPOCIOVKaMU
MPOIIeCChl pa3peXXeHMsI B IIeHTPOOex-
HOM M CTYLIeHUs VMIIY/IbCOB B IIeHT-
POCTPEMUTENIBHOM IIepeXOfiaX YBA3bI-
BAIOTCA yXKe C JaTepaabHbIMM (6OKO-
BBIMM) MMIIY/IbCAMI B JIBYX B3aMMHO
HepHeHJNKY/IAPHBIX HallpaBlIeHUAX,
C HOpOXJeHNeM 1 MHTeHCcuduKamen
KPYTOBBIX IBVDKEeHMIL. VIHBIMM CliOBaMu,
ocnabreHne OBUKEHNS B pafyManbHBIX
HaIpaBJIeHNAX KOMIEHCUPYeTCs poc-
TOM KOHILIEHTPMYECKUX PasHOBU/HOC-
Tell, ¢ BpalljaTeJIbHbIMU IBVDKEHMAMIU.
/1 Hao60poT. B coBOKYImHOCTM 9TH B3a-
VIMHO CBsI3aHHBIE MI3MEHEHUA 110 TPEM
HepHeHUKYISAPHbIM HaIpaBleHUAM
HOPOXJAT 00006IEéHHbIE eIVHNUILIBI,
COI/IaCOBAHHbIE KBAHTHI IBVKEHIS.
Cob6cTBeHHO, Omaromapsi HeoOx-
HOKPAaTHOMY 4YepeZOBaHMIO VM COIIACO-
BAHUIO JIBYX YKa3aHHBIX BUJIOB JIBVKe-
HUA U aKTYa/lU3NPYeTCsA COBOKYITHOCTD
BCTPOEHHBIX JIPYT B Ipyra chepudecknx
0007109€eK C COOTBETCTBYIOIUMU padu-
ANbHO-KOHUEHMPUUECKUMU NPOCTIOUKA-
MU, a TaKXXe OCYILIeCTB/IACTCSA UX MOC-
NIeJOBaTEebHO-CTYIIEHYATDbINI HepPexXo
OT CaMOT0 MaJjIOro 0 CaMOro OOJIbIIO-
ro 3HayeHus u obpartHo. [lorpanmynas
30Ha NPOSBIIAETCS MAKPOCKONUUECKUM
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MHO20CTIOUHBIM MONONI0ZUMECKUM NOTIbIM
Wapom, COCTOSIIMM M3 MHOXeCTBa
HaHM3aHHBIX APYT Ha OApyra KOHLIEHT-
pUYeCKUX MpOCIoeK. A obiee Hampsi-
JKeHye MOTPaHNYHOI 30HBI paBHOMEp-
HO pacIpefenseTcsi BHYTPU AaHHOTO
MHOXXeCTBa BCTPOEHHBIX APYT B Ipyra
060/104€K, M3HAYA/IBHO OTIPEeIIsisi Mam-
péuieuHo-6cmpoeHHy 0 dopmy B3aUM-
HBIX pacrnonoxeHnit. Takum o6pasom,
8¢S NOCEOYOUAT NPoOeMa NOSHAHUS
mamepuu moxcem Ovimv céedeHa K U3y-

ueHu10 0cobeHHOCmetl NPoseeHUs npeo-
CMABNEeHHOU NOZPAHUUHOT NPOCTOUKU.
Ona crenuduyuna u comepXut B cebe
ITyOMHHYIO T€eHETUYECKYI0 CyThb Mare-
pun. OTcofia TOTMYHO BBEJEHNE HOBO-
rO MOHATHUA: HAIPUMEp, IMOPUOHATD-
HOe COCMOSHUE WY TMPOCTO IMOPUOH
Bcenennoit (puc. 1). [Jabsl ckpacutb
TEPHMUCTBIN ¥ U3BUIUCTBIA IyTh I103-
HaHUA, 3TY MHOTOCIOMHO BIOXXEHHYIO
(MaTpéureyHyo) KOHCTPYKIMIO IIABHO
MEHAKINXCA COOTHOUIEHUIT M Iepe-

Puc. 1. ITopmpem HauanvHo2o cOCMOSHUS NOZPAHUYHOLL 30HbL 8 00U4eM BUde
U 8 paspese NomMoxose 08uxeHus (r —paouyc camoil manoi cpepuueckoii nPocnotiKu
¢ maxcumanvhoil kpususnoti C 5 R — paduyc camoii 60nvuioil npocnoiiku
¢ munumanvtoil kpueusnoi C )

Puc. 2. [llymnuswiii 06pas «<mampéuieuHozo» CpoeHUs CrpyKmypuL mamepuu



XOJ[OB TOIIOJIOTMYECKNX IOAPHOCTEN
MOXXHO NPOWUTIOCTPUPOBATH IMIyTOY-
HBIM PUCYHKOM (puc. 2).

JTtak, Manoe CTpeMUTCs CTaTh 6O/b-
WM. A JOCTUTHYB 6eCKOHEYHO 607b-
IIOT0, OHO MEHsAeT HaIpaBJIeHNe CBOe-
ro ABVOKeHMs Ha oOpaTHOe M T.Ji. [0
6eckoneyHoCcT. OTMEYeHHOE MOXHO
IPeACTABUTh KaK IY/IbCALMI0 MaKpO-
CKOIIMYECKOTO MHOTOC/IONHOTO TOIO/IO-
TMYeCKOTo Iapa ¥ acCOLUUPOBATH €To
C UVK/IMYHBIM TaJleHueM ¥ OTCKOKOM
YIPYTOro ¥ BpalIaloIlerocs MA4a OT
HeKoell HOBepXHOCTH. TaKk MOYXHO IIpefi-
CTaBUTb (PM3UYECKYI0 KapTUHY Iepe-
mayy scraderTsl HampsDKeHus (MHep-
VM) OT CaMoOro OOJIBIIOrO KOHIIEHTpa
K CaMOMY MaJIeHbKOMY IL[€eHTPa/IbHOMY
IY3bIPbKY ¥ OOpPAaTHO, HOIOIHAIONIE-
Csl B3aMMHBIMU IIepPeXOfilaMyl pajifiaib-
HOTO [IBVDKEHMsI B KPyroBoe 1 oOpat-
HO, COCTaB/IAIOIVIMI CYMMapHO HEKYIO
KOHCTAHTY.

BeiBop: unepmuocmv O06urceHus
AGTIAEMCA CYMbI0 NPOAGNEHUS Mame-
puu, ona conymcmeyem eil ¢ camozo
Hauana.

Hapmo mpusHaTh, 4TO BCTpOeHHas
¢dbopma orpoMHOro MHOXKecTBa chepu-
4eCKuX 000/109eK C TOHKMMM IPOCTION-
KaMy (pajyaabHO-KOHIEeHTPUYeCKIMM
Pa3sHOBU/HOCTSIMMU IBIVDKEHUSI) — 3TO
C8ePXNNIOMHASA YNAKOBKA Mamepuul.
[Ipn BHyTpeHHeM CBEPTBHIBaHUU 000-
JIOYeK JIETKO HOCTUTaeTcs OeCKOHEYHO
Maioe MecTo (OYKBaJbHO IpaHyMyalee
C Hy/IEM), OIHAKO COIIPSDKEHHOE IIPOAB-
JIeHMe Cpefoil OO/IBIIIOTO MeCTa, IosIarast
VIX PaBHOIICHHBIMM, OKa3bIBAeTCs IpU
3TOM BCE 5Ke BECbMa CKPOMHBIM.
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Otmeyas cxatoe IpOsIBJIEHME MaTe-
pUM, MOXXHO NIPUBECTU U OO/ee KOHK-
peTHBIE TOIOJOTMYeCcKye OCHOBAHMS.
Tak, B aMOpuoHe HanbosIee IOTHO Tpef-
CTaBJIeHbl BCe 0e3 MCK/IIOYeHUs pafn-
a/libHble HAIPaB/IeHNUs [BVDKEHUs, KaK
€r0 pacXofAlLecs, TaK U CXOAALIeCs
nynbcanuy. OTHAKO KOHIIEHTpUYecKue
PasHOBUIHOCTY JIBVKEHWS, YCTIOBHO 10
U NpPOMuU6 4acoBOI CTPEIKY, IIYIbCU-
pPys OT LIEHTPaJbHOTO MMUKPOIY3bIpbKa
K nepudepuitHoit o6omouke u obpat-
HO, BCE )X OKa3bIBAIOTCsA OTpaHMYCH-
HBIMM CO CTOPOHBI MaKpO- 9TOJ CaMO
KpaitHeit o6omoukoit. Ho ecnu 651 aToT
npepen He ObII HaliJileH U YCTaHOBJIEH,
TO caMM KOHI[eHTpUYeCKue IyIbca-
UM — KaK B LIEHTPOOEXHOM, TaK U B
00paTHOM HaIpaBJIeHMAX — ¥ UX B3a-
JMHBIe IepeXojbl ObUIM OBl BecbMa
npo6neMaTnyHbl. VI OCHOBHON Hepo-
CTaTOK (OTPAaHMYEHHOCTH) CXKATOrO
COCTOSIHUS BCTPOEHHBIX APYT B Apyra
chepudecknx 000/10YeK 3aKTHOIAETCS B
TOM, 4TO BCE OHU M3OTHYTHI OJHOCTO-
POHHE — BHYTPb ¥ He ypaBHOBEIIEHBI
000/109KaMy C IIPOTUBOIONIOXKHO Kpu-
BU3HOI, COOTBETCTBYIOLENl MHOXXECTBY
LIEeHTPOB. AKTya/M3MpOBaH OfVH JINIIb
LEHTP.

JlononHNTeIbHBIE pe3epBbl MPOSB-
JIeHUs Cpefoil 6eCKOHeYHO 0O0bLIO-
TO NPUOTKPBIBAIOTCA IIPU NEPeXofie OT
BCTPOEHHOII, 3aKPBITON, OHOCTOPOHHE
M3O0THYTOI (OPMBI Ha PATOIOIOKHYIO
(6okx 0 60K, OTKPBITYI0, BCECTOPOHHE
PasBEPHYTYIO) TOIONIOIMIO COOTHOIIE-
HUIL TIO/IAPHOCTEI. IMOPUOH TIPK ITOM
00BEMHO BBIBOPAUMBAETCS HAM3HAHKY
HOCPE/ICTBOM HEOTHOKPATHOTO Ie/IeHNs
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nonosnaM (ypaBHOBELIEHHOTO 1 TI09TOMY
UJIYLIero C pacTBOpeHNeM 0 000I04Ke
IpU KOKAOM aKTe) IO reoMeTpUYecKOl
Iporpeccuy BIUIOTb [0 IOJNHOTO pac-
C/I0€HU 1Iapa [0 caMoil Majioi 060/104-
ku. CiegoBaTenbHo, 00vém Bcenennoil
MHO20KpAMHO yeéenudueaemcs 6e3 6cs-
kol ungnayuu u bonvuiozo B3poisa.

MexaHuKa pacnakoBKM 3MOproHa
BceneHHOM

Bupumo, paguanpHble M KOHIIEHTpUYe-
CKJe VIMITY/IbCBl B BEPXHVX Hapy>KHBIX
IIPOCTIONKAaX YPaBHUBAIOTCS U, C/lefloBa-
TEJIbHO, TepHeTC}I MeBIIasA MECTO Op]/[-
eHTaIus B IIEHTPOOEKHO-[[eHTPOCTpe-
MUTENbHBIX HAIIpaBJI€EHUAX HB]/DKCHI/HZ.
3aTo NMoAB/IAETCA BO3MOXKHOCTD JIOKa/Ib-
HOTO VICKPUBJICHNS YYACTKOB HAPY)KHOI
cdepnyeckoil MOBEPXHOCTY IMOpPUOHA

B 00paTHYIO CTOPOHY. VIHBIMU ClTOBaMu,
B pe3y/nbTaTe pe30OHAHCHBIX ABJICHUI B
3TOM MHOXECTBe IIPOCTIOEK 3aKOHOMep-
HbI BOSHUKHOBEHUA «BMATUH». VI KOT/Ia
napa «BMATUH» BO3HUKAET B JIMaMET-
paJbHO HPOTMBOMOTIOXHBIX 00IaCTAX
9MOpMOHa, TO OHa IIpeobpasyeTcs B efu-
HYI0, CKBO3HYIO, pA0UanvHO 6CMPeUHyIo
0Cb, KOKJasi TOYKa KOTOPOIT BBIPAXKaeT
HEeKMIT IIeHTp paBHOBeCHUsI, 00001eHIS
[BYX JIaTepPaJIbHBIX OCEil, MX B3aUM-
HBIX IepexofoB. To ecTh MMeeT MecTO
craHoesieHue ueHmpanvHoll ocu Y Bpa-
I[aTeTbHOTO JBVDKEHMS KaK TaKOBOTO
(puc. 3).

Marepus tpaHchopMmupyercs BO
MHOXECTBO IIIOCKMX KPYTOB-AMCKOB
IBVDKEHVSI, OTPOMHBIX Ha 9KBATOpE 1
[IOCTEIIEHHO YOBIBAIOIINX K ITOMIOCAM.
V1 BHOBDb pe30HaHCHbIE SIB/ICHNS, TeNePb
y>Ke IPUMEHNUTETbHO K BpaIaloNiiM-
Csl B IIPOTMBOIIO/IOXKHBIX HaIllpaB/IeHMN-

Puc. 3. Ombpuon Bcenennoii neped ceoum deneHuem nononam



SX [AMCKaM IONyIIapuil BAONb JaHHOM
ocu (K IIEHTPY U OT HeTro), IPUBOJAT K
ypaBHOBEIIEHHOMY [e/IeHUI0O HafiBoOe,
C HOC/NeAYWIIVM KX CBEPTBHIBAHMEM
B /iBa 1mapa. CBEpThIBaHNME COMPOBOX-
JaeTcsi IPU 3TOM PAaCTBOPEHMEM OJHO
CpPeAMHHOI 000T0YKY, 3aMOJHSI-
el MPOMEXYTOK MeX]y BO3HMKIIN-
MU HpOAYKTaMM JielIeHNs 3MOpMOHa.
Tak paccimoenmue aMOpmMoHa MPOUCXO-
IOUT IO TeOMeTPUYECKON IIPOorpeccumn
[0 CaMbIX BHYTPEHHMX L€HTPATbHBIX
MUKpPOIY3BIPbKOB (puc. 4). A ykasaH-
HBIJI pPacTBOP MaTepuy MOXXHO CYU-
TaTh IPOCTPAHCTBOM WM, €€ JTydlle,
KBaIMPUIMPOBATh €r0 KaK CpeJUHHOe
ypaBHoBemuBaomiee none (CYII). to
1oJIe HAUpsDKEHHOe, BBINPAMIIEHHOE,
pacTsAHyTOe, CTpeMsilieecss HaCTOUTbCSA
B PaBHOJ Mepe KaK Ha OfVMH IPOAYKT
IeNleHysi, TaK M Ha JIPYroii, HO BBIHYX-
IeHHOe ITOoKa (PIIyKTyMpOBaTh NIIb BO
MHOXXeCTBE MOJa/IbHOCTEIN.

B urore paHHOro Kackaja TpaHC-
dbopmanuit Tomomormyeckas cpepga
npefcTaéT OTPOMHBIM MHOXXECTBOM
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MUKPOIY3bIPbKOB, PABHOMEPHO PacIo-
noxeHHbIX B CVYII, Kak B y3max Kpuc-
TA/UINYECKOl pelméTKy, o6pasys Io-
OabHBIT cmpyHHbITL Kapkac Bcenennoil
(CKB).

HanpsoxénHaa kyb6mueckas TOIO-
JIoTM4ecKas CTPYKTypa MUKPOIY3bIPb-
KOB CIOCOOHA TeHepUpOBATH NNIIb
UMIYIbCHYIO Ilepeflady J[BVOKeHNA
CTPOTO M0 MPEM 63AUMHO neprneHou-
KYJAPHbIM NOCMYNAmenvHo-6036pam-
HUIM HANPABNIEHUAM 6 KaMOOM Y37e.
OTCYTCTBYIOT, KaK TaKOBbIE, I[EHTPO-
6€XXHO-1IEHTPOCTPEMUTENbHbIE HAIIPaB-
NeHNs Iepefjlauyl MMIYIbCOB, TO eCThb
CXOpAllle-pacxofAlLIecs pafiniaabHbIe,
a TaK)Ke KOHI[@HTPUYeCKU-BCTPOEHHbIe
PasHOBUIHOCTU [IBIDKeHMA. Vimerorca
BCe OCHOBaHMA KBaMMQUIMPOBATh JlaH-
Hoe cocrosHue (dasy, cTafpno) MaTe-
pun Kak psoononoxroe (60k 0 60k), Kak
NOHOCMbI) PACNAKOBAHHY Popmy eé
cywecmeosanus (puc. 5).

YeM 3HaMeHATeJbHBl 3TU OCHOBA-
Hus?¢!! [Ipexxpe Bcero, aTu Tpy B3aIMHO
HepHIeHVIKY/IIPHbIE U ITepeceKaoInecs

Y XXX

Puc. 4. Kapmuna nocnedosamenvHozo Oenerus smbpuora Beenennoii
Ha 06ée wacmu u 0asiee No 2eOMeMpPUUecKoll npozpeccuul
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Puc. 5. Kybuueckas popma 63aumHozo pacnonoieHuss MUKPOCKONUHECKUX Ny3vipvKos
60 MHOMecmee (cmpyHHbLi kapkac BcenenHotl) u 10kanvHo HA MUKPOYpOBHe

OCH-TIIOCKOCTU-HAIIpaBIeHUs, Npe-
cTaBnAsA co60it 6a3oBble, TEHETUYECKN
y3/10Bble, MaKCYMaIbHO BBIpa)KeHHBIE
TOIIOJIOTMYeCKIe OCHOBAHMs, CIIOCO6-
HBI CBOMMM KOMOVHAIVISIMU ITOPOJUTD
nMo6ble MHbIe COYETAHHbIE PasHOBMJ-
HOCTY IBYDKEHUsI MaTepuy, B TOM YMC-
Jie ¥ BO3BPAT €€ B MICXOJHOE COCTOsIHIE.
TeM caMBIM OCYILECTBIISIETCS TOTIOIOTH -
4YEeCKUI KPYTOBOPOT.

3mech HEOOXOMMMO MATh MOSACHEHUS
criennpUIHOCTY [BVDKEHMII, CBI3aH-
HBIX C IIePeX0[j0M MaTepUy U3 3aKPBITOI
(basbl B OTKPBITYIO, C €€ PacIaKoBKOIL.

INosicnenme mepsoe. Kak OBl MbI
HU PacKpBIBaIU COflep)KaHue MOHATHUSA
«[IBYDKeHMe», Hallle CO3HaHue Oyper
BOIIPOIIATh, HY)X/JasICh B Pa3bsACHEHUN,
YTO JKe BCE-TaKM JBVDKETCA: KaKOM-1160
npeaMet, 3Qup, MycToTa, HUYTO? ITO
IPOVICXOAUT IIOTOMY, 4TO, II0 HAIleMy
pasyMeHMIO, ABIVDKeHMe Oecrpeamer-
HBIM He OBIBaeT, MBI IIPOCTO He CIO-
COOHBI TIPEICTABUTD «TOMIOE [IBIDKEHIE
camo mo cebe. IToaTtomy Heob6X0AUMO

ell€ pa3 OTHO3HAYHO 3aABUTD, YTO IO
OBIDKEHMEM IIOHMMAETCA CMeIlleHNe
IIOTPAaHMYHOMN 30HBI B IIeJIoOM. Benb oHa
KakK pa3 U ABAETCA NPOAYKTOM B3aIMO-
HCI?'ICTBMH ABYX TOIIOJIOTMYECKUX ITONIAP-
HOCTEIL.

INosicnenne BTopoe. O60CHOBaHHBIII
Hamy sMOpMoOH BceneHHoOl Hukypa He
nepeMellaeTcs, HO B HEM LUKINYECKU
npo6eraoT B LeHTPOOEXHO-LeHTPO-
CTPEMUTE/IbHBIX HAIPAaBIEHNUAX BHYT-
peHHMe cepuyueckue BOTHBL. Kpome
TOr0, B HEM K€ OJHOBPEMEHHO IIpOMC-
XOJUT pasBepTKa pajMajibHbIX HaIlpaB-
JIEHUJ TI0 KPYTY, YCIIOBHO 1O M HPOMU8
4acOBOI CTPENIKM, CYMMApHO NPOsAB/IAAL
pasaMyYHble COOTHOIIEHUS TOIOJIOTHU-
Jeckux nonsapHocreit. Ilpu atom mpo-
VICXO[UT JIMUIb NTOC/Ie0BaTe/IbHAA Nepe-
flaya VIMITY/TbCOB (MHEepIUN) JBVDKEHNA.
[TosToMy SMOPMOH MOYKHO TIPENCTABUTD
OJHOI1 €AVHOI «CTY/IEHUCTO-KENIEIHON»
MacCCOM, HaIIOJTHEHHOM BbIIIEOIICAHHbI-
MU 3cTaQeTHBIMY IlepefjayaMy U KoJle-
OaHUAMM.



Iloacnenne Tperbe. HakoHen, cama
pacmakoBKa MaTepuM M PpaccIoeHue
9MOpMOHA COMPOBOXAAITCS BpoOjie Obl
3HAYUTENbHON [MHAMUKOI, OTHAKO B
HMX OTCYTCTBYeT ABVDKEHVE B OOBIYHOM
NOHMMaHuu. VIMeeT MeCcTO pacnakoBKa,
pa3BEépHYTOE PAMONONIOKHOE pa3Me-
I[eHVe TOIOJIOTMYEeCKIX TOIAPHOCTEI],
NpUBEAEHHBIX K O0lIeMy 3HaMeHarTe-
10, K NOMHLIM U KPAUHUM NposeneHU-
AM €amozo 60NbUI020 U CAMO20 MAN020,
€CTeCTBEHHO, B Pa3BEéPHYTO-CIUTHON
U PAJIOTIONIOKHO JVICKPETHON (opMax.
B aTo0lt Macce mposBneHMIT MaTepuu
BHOBb HAaO/TIONAIOTCA JIMIIb BOTHEHUS
Pa3HOI MOJA/IbHOCTH.

Ho Takoe moHMMaHMe [BUKEHNA
COXpaHseT CHPaBeIMBOCTD NINUIIb [0
TeX MOP, NMOKAa YaCTb MUKPOIY3BIPb-
KOB He BBIBEPHETCs1 HaM3HAHKY (IOKa
OHM He BBIIJIyT U3 CBOETO COCTOSHUA
BHYTpPEHHEIl COCPeOTOYEHHOCTU 1 He
HAaIlpaBsAT CBOI0 aKTMBHOCTb Ha BHe-
IIHWII TUTaH) ¥ TeM CaMbIM He BbIpabo-
TAIOT A8MOHOMHbIE MAKPOCKOIINYECKIe
KBaHTbl Marepuu. [locnenHue, BbIpa-
)Kasd BIIONTHe KOHKpPETHBbIe COOTHOIIe-
HUA NOIAPHOCTEN, CIOCOOHBI K B3aM-
MOJIeVICTBYISIM C MMOZOOHBIMU KBaHTaMM
U, CTalo OBITh, K MPOSBIECHUIO CAMO-
CMOAMeNnvH020 0BUNEHUS 8 MOM UL
UHOM HANpAasneHuu, ¢ Mot Uiy UHoil
cKopocmuto U yckopeHuem. B atom ciy-
yae Mbl HAaYMHAeM CBA3BIBATb JIBIKe-
HUe C M3MEHEHUsMY IOJIOKEHUs yxKe
KOHKPETHBIX KMPIUYNKOB MaTepun, a
llajlee — COCTABJIEHHBIX M3 HUX HOBO-
obpasoBaHMIl, IPUOOPETIINMA B MIPO-
Iecce B3aMMHOTO JBJDKeHNUA (M3MeHe-
HUII) BIIOJIHE OIpefie/IéHHBIE (POPMBI,
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pasmepbl u Apyrue GpuaMKo-xuMumde-
CKIe CBOJCTBA.

Vrak, Martepus B OTKpbITON (ase
IpOABIIAETCA ABYMA HOBOOOpPa3oBaHMU-
SIMM — CpeJMHHOE yPaBHOBELIEHHOE
none (CYII) u Benumkoe MHOXECTBO
II/IaBAaOIINX B HEM MUKPOIY3BIPbKOB
(CKB). CVII, xak IpOMEXYTKU MeX-
Iy Ty3bIpbKaMy, pu3MuecKky ImpecTaér
OTHBIHE KaK HEKOe CYIepOTpPOMHOE,
BBINPSIM/IEHHOE U II03TOMY BecbMa
HaIpsDKEHHOe, pa3sBEéPHYTOE, BCeOOD-
eMJIIolIee, HO BCE )K€ KOHEYHOE HOBO-
obpaszoBanye. [IpnuéM HaONTHEHO OHO
AVHAMUYHON KBAaHTOBAHHON ps6bIo:
OT I'MTAaHTCKUX IOTYBOJH (BC/IECTBUE
MCXO[HOTO JleJIEHNA-PaCCIOeHN MaK-
POCKOIIMYECKOro 9MOpPMOHA IMONOIAaM
U Jajnee IO FeOMeTPUYECKOi Iporpec-
CUM) O BCTPOEHHBIX B IpeAbIAyIiye
CTYIeHYaTO-HUCXOAANX BONHEHUII
Cpenbl OTHOCUTENIBHO €r0 CPeVHHOTO
cocTosiHuA (o omnpepenenuo). S momna-
raro, 4TO MMEHHO OTCYTCTBME Y COBpe-
MEHHBIX (U3VKOB OTMEYEHHBIX BbIIIE
MIO3HAHMUII ¥ IPOABUIOCH Y HUX CMYTHBI-
MU IpECTaBAeHUAMU «TEMHOI MaTe-
pun», «TEMHOV SHEPIUM» HEU3BECTHOM
IPUPOJBI, COCTABIAIIINE, [0 UX MHe-
HHUIO, 96-97% OT Bcell €€ MacChl.

da3a oKOHUYaTeNnbHOro
BbIBOpPa4YMBaHUA NPOSIBIIeHNIA
MaTepum

Ota dasa IBUKEHUs MaTepUM CBs3a-
Ha ¢ ocBoboxmenneM CYII n CKB or
6eCKOHEYHOI MOHOTOHHOJ IIY/IbCALNN
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OKOJIO CPEVHHOTO YPaBHOBEIIEHHOTO
COCTOAHMA U TIEPEXOJOM K HOTHOLEH-
HBIM II€PEMEIEHNAM, K IBUTATEIbHOMY
TBOPYECTBY, K TeHeTMYEeCKIM KOMOWHa-
IVISIM, TI0 OTMEYEHHBIM BbIIIE TPEXMeEp-
HBIM OCHOBaHUAM. [I/14 3TOro Marepun
HeoOXOAVMO NUIIb NMPOABUTD BCTPed-
Hble yCHUIUsA, KOTOpble CHOBa OyAyT
YPaBHOBEILIEHHI C IBYX IIO/IOCOB.

VcTOYHNKOM NTOZOOHBIX B3aVIMOZET-
crBuii Mexxy CYII u CKB BHOBbD ABATCA
PE30HAHChl — COBHAJEHUA COOTBETC-
TBYIOLIIMX MOJJaJIbHOCTEN KOmebaHMii
CYII u cTpyHHOII CTPYKTYpbI (IMHe-
HO-IIOC/Ie[IOBATe/IbHOTO 00beiNHeHNA
MHOYXECTBa Iy3bIPbKOB) — B IIEpPBOM
MaKpOC/TyJae, a 3aTeM ¥ C COOCTBEHHbI-
MU KOTe6aHMAMU MUKPOIY3bIPbKOB —
BO BTOPOM MUKPOC/Ty4ae.

B mepsBoMm cnyyae oHM NmpUBORAT K
MI3EPHBIM OTK/IIOHEHMAM OT IPaBU/Ib-
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HOJI Kybuueckoit ¢popMbl pacmpocTpa-
HEHUA MMIIYIbCOB B BUJle MajelIINX
PaCXOXJEeHU-CXOX/JEHUINI BMECTO
CTPOTUX IMapajeneil U NPsAMbBIX YITIOB.
B pesynbpTaTe BO3HMKAaeT MHOXECTBO
PaBHOMEPHO pacIpefie/IéHHBIX obrac-
Ten — CTPYHHBIX TOIIOJIOTMYE€CKMX HUMII
TOPOMJJa/IbHON U OBajJbHO-chepuyec-
kot ¢opMm. Bo BTOpOM ciydae Te xe
pesonaHcHble ApneHusa CYII mukpo-
CKOIIMYECKO MOFANTbHOCTY — YaCTOTHI,
COBHIaBIIME C COOCTBEHHON 4YacTOTON
MMKPOITY3bIPbKOB B CUMIIJIEKCAX, IIPK-
BOJAT K UX paclielyieHMI0 Ha ¢par-
MEHTHI, BbBIBOpaYMBAaHNIO ITOCIE€NHNX
Hal3HAaHKY I HOBOMY CIHIMBaHMIO 13
HUX 97IeMeHTApPHBIX YacTul. A BO3HUK-
mye TOIIOJIOIrM4YeCKNMe HUINM HAa4YMHAKT
CITY>KUTD IJIA MOCTIENHUX PYC/IOM IOCTIe-
OYIOLYX IOTOKOB [IBVYKEHUS MaTepun
U eTo ycKopuTteneM (puc. 6).
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Puc. 6. Topoud u eanakmuxa: a) cCmpyHa u ny4ok u3z cmpyH; 6) pacxoxcoerue
U CXOMcOeHUe KOHUO08 CIPYH; 8) MOP U3 CIPYH; 2) 6CMPOEHHAS 2aNAKMUKA



Hay4yHO-m03HaBaTe/NbHBINA IOTEH-
yaja TeOpeTUYeCKM YCTAaHOBIEHHBIX
MIPOLIECCOB pacIleN/IeHUs BO BTOPOM
MMKPOC/Iy4ae HaCTO/IbKO OTPOMEH, YTO
II03BOJIAET €CTeCTBEHHBIM 00pa3oM
00BACHUTD BO3HMKHOBEHUS MHOTUX
CBOJICTB MUPO3JaHNA, OTHOCUTENTbHO
KOTOPBIX Y COBPEMEHHO HaYKM IO CETO
IHA He OBUIO IpefcTaBlIeHMsA. B aroir
CBA3M YMECTHO OTMETUTD, YTO (pparmMeH-
TBI 000/IOUKM MOKPBIBAIOTCSI MUKPOCKO-
NMYECKMMU BOJIOKHAMM IBVDKEHMA, KaK
BO (POHTANBHOM, TaK U B JIaTe€pab-
HOM HamnpasjeHMAx. Ha sa3bike ¢pusukn
OHU NONIy4M/IM Ha3BaHMeE 3NeKTpoMar-
HUTHBIX CUJI, @ PparMeHThl 000/104-
K1 — KBapkoB. IIpencrasnsaer maTepec
TO, YTO B3aUMOJEIICTBUA IIOTy4YEeHHBIX
TOIIOJIOTMYECKUX OCHOBAHMUII 3aKOHO-
MEpPHO Pa3BOJATCA IO [IBYM AVHUAM
PasBUTUA: NPEUMYILEeCTBEHHO ILIEHT-
POOEXHOI U I[EHTPOCTPEMUTENbHOIL.
Opuu apo6HBIe pparMeHThl MaTepuyu,
IVK/IYeCKY U3rn0asch B ABYX B3aMMHO
HepIeHAVKY/IAPHDIX IIJIOCKOCTAX, YKIIO-
HAIOTCS OT CBEPTBIBaHUA M 06pa3oBa-
HIA JIOKAJIbHOTO IIeHTpa IBVDKeHMA. Tem
camMbIM oHU BnucbiBaroTca B CYII, 4To
BbIpakaeTcsA UX IepeMelleHNeM B HEM
IPSAMOIMHENHO U C IIOCTOSIHHOM CKOpPO-
cTpi0. JIpyrue ¢parmentsl, 6marogaps
OOKOBBIM MarHMTHBIM CUJIOBBIM JIHU-
SIM, MOTYT OBITb IIOKOOHO HyTOONIBHOMY
MAYY CIIMTBHI M3 Pa3HOTO KONIMYECTBa
«JIOCKYTKOB» ¥l MOTYT CBEPHYTbCA C YK€
«BBIBEPHYTON» 000JIOUKOIL, C LIEHTPOM,
OpUEeHTUPOBAaHHBIM BOBHe. K mepBoit
OTHOCATCA BCEBO3MOJXKHbIE M3TTy4YeHUA
1 POTOHBI; KO BTOPOJI — 9/IeMeHTapHble
JacTULbl. B manpHeimeM MeXny HUMU
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Pa3BEPTBIBAIOTCS HOBblE YPOBHU CPEOUH-
HbIX nposéneHuil, 6omee TOHKUE COde-
TaHMA U COINIACOBAHUA LIEHTPOCTPEMMI-
TEIbHBIX Y IIeHTPOOEKHBIX TEH/JCHIINIL.
OHM 3akIafbIBAIOT HAYa/No Geusectn-
8eHHOU OpMbL MaTepUy, ¥ HAYMHAETCS
Jonras Jopora K BO3BpalleHUIo II0rpa-
HIYHOIT 30HBI B MICXOHOE, 00001IEHHOE
VI 3aKPBITO€ COCTOSTHUE.

VHBpIMU CTOBaMM, BHYTPU OTMEYeH-
HBIX TONOJIOTMYECKUX HUII HayyHaeT
«3aBapMBATHCs» Kallla JBVOKEHUS —
BellleCTBeHHast popMa MaTepui, CoBep-
IIEHHO OT/IMYHAS OT MMITY/IbCHBIX, 9CTa-
dbeTHBIX POpM Iepenauy ABVOKEHUI.
Y BeleCTBEHHBIX TeJT MOSBJISETCS BO3-
MO>XHOCTb COYeTaTh Pa3HOBUIHOCTU
IBVDKEHNsI CaMbIM Pas3HBIM 00pasowm,
VIMeTb CBOIO VIHAMBUJIyaJIbHYIO TPaeK-
TOPUIO, CBOI0 MCTOPUIO CTAaHOBJICHNS,
Koomepanuu u T.. OTKpbIBaeTcs apa
co3MpaHuA 1 06001IeHNA IIEHTPOB JBU-
JKeHUsI, MOVCK 3MUIEHTPOB (BHavane
ra/JlakKTUYeCKIX, a 3aTeM U BCEJIEHCKOTO).

[l Takoro MOHMMaHMA HAJO 3HATD,
4TO BHE OKpY>Kalollell cpefsl, 6e3 mepu-
depun, HEHTPBI He ONpPeeNAITCA U He
MIMEIOT CMbIC/a. [IpryunHoit 9TOrO AB/IA-
eTCs Heucdyesalolllee IIPOTUBOCTOSIHUE
MeX[y LeHTPaJIbHOI 00/1aCTbIO IPOSB-
neHus Marepun u e€ nepudepuei, 4To
CBSI3aHO C HEOOXOAVMMOCTBIO COITIACO-
BaHUI KaK C OJJHO IONAPHOCTDBIO, TaK
U IPOTUBOMIOJIOXHOI, KaK C pajuaib-
HBIMM, TaK M cpepudecKMMy pasHO-
BUIHOCTAMU ABVDKeHMIT. To ecTb IeHTp
OKa3bIBAeTCs CBSA3aHHBIM C IPOO/IeMOit
BBIJIEP>KMBAHVS CPEIVHHOTO COCTOSTHUS
marepun (CCM). OH BBIHYX/IeH QyK-
TYUpPOBaTb, IprobpeTass ToO CBEPHYTYIO,
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BCTPOEHHYIO CTPYKTYpPY, TO PsAROIO-
JI0O)KHO€ pasBEPHYTOE COCTOSHME U UX
B3ayMHble nepexofibl. CaefoBaTeNnbHO,
(GYHKIUY LIEHTPOB IEPEXORAT OT OFHIUX
CTPYKTYPHBIX 3JIEMEHTOB K JpYTUM,
OT BelleCTBEHHOW (POPMBI ABVKEHUA
K HeBeIlleCTBEHHOII 11 00PaTHO.

3Ha4yuT, LEeHTpPaJbHble HOBOOOpa-
30BaHMA OTIIMYAIOTCA OT APYIUX MPO-
ABJIEHUII MaTepUM CHOCOOHOCTBIO He
TOJIbKO aKKYMY/IMPOBATh yCTpeM/IeHUA
TOIIOJIOTMYECKOIL Cpefibl ¥ HaIpaBIATb
UX IO COOTBETCTBYIOLIVM KaHajlaM, HO
U BO3MOXXHOCTbIO KaueCTBEHHO Ilepe-
OPMEHTVPOBATh HAIIPAB/IEHUE IIOTOKOB.
XapakTep 35TUX BO3JENCTBUIl OIpe-
IensieTcs, TIaBHBIM 00pa3oM, ABYMA
¢dakTOpaMm: CTPYKTYPHBIM CTPOEHUEM
LIEHTPa ¥ €ro FeHeTNYEeCKIM IOTEHIIN -
a7oM. YCIIOBUAMM Ilepexofa OT OfHO-
TO CTPYKTYPHOTO CTpPOEHMS LieHTpa
(cBépHyToro Ha cebs1) K Apyromy (obpa-
IEHHOMY BOBHeE) BBICTyHaeT Iny6o-
Kas JeKOMIIO3MIVs BHavyase SMOpMOHa
BcenenHoi1, a 3areM M ILIeJIbHBIX MUK-
ponyseippkoB. Hacrymaer spa monu-
LeHTPMU3Ma, U CTAaHOBUTCHA AKTyalb-
HBIM IIOVCK HOBOTO NPVHIINIIA COOPKU.
B aToM ciyyae TOYKM pocTa IepeMelnia-
IOTCs B CUCTEMY CBA3€ll COOTHOLIEHMI
nonApHocTelt. OTX0H OT SNMUIIEHTpa
9MOPUOHAIBHOTO COCTOSIHMSI MaTepPUN
B nonb3y cereBbix — CYII u CKB —
NPUBOAUT K HOBOMY YHMBEPCAINU3MY.
ITocnepnue, HaKMHYB KPYIHYIO CeTb
TOIIOJIOTMYECKMUX HUII, CO3JAKT yCJIO-
BUS I CTAaHOBJIEHMSA HOBBIX TUIIOB
BeIIeCTBEHHBIX L[EHTPOB, 0OPAILIEHHBIX
HapyXy ¥ 00/1ajaloluX OrPpOMHBIM
TOTEHIINAIOM «BaJIEHTHOCTU». [JaHHBIN

TUII COBMECTHBIX [JeHTPOB BellleCTBEeH-
HO-HeBellleCTBEHHBIX B3aMIMOIEICTBUI
CII0co0eH 0CBayMBaTh I KOMOVHMPOBATD
pajyanbHO-KOHLIEHTPUYECKVIMM Pa3HO-
BUIHOCTSIMU JIBVDKEHUs, He TIpUpacTas
U He C/IMBAsCh C HUMM, & MHOTOKPAaTHO
Hac/lauBasCh BO MHOXECTBE OYaros,
VICIIOJIHASA TeM CaMbIM CTPYKTYpPHBIE 1
peryIsATOpHbIe reHeTYecKre pyHKIVMN.

OcTanoch NMUIIb BBISICHUTD CMBICI
OTMeYeHHBIX IpeobpasoBaHuit. Yem
000CHOBBIBaETCS IOTPEOHOCTD B ITOA00-
HBIX IIpeoOpasoBaHMAX ABUXKEHMA?
Ecnmu vicxoHas MOBEPXHOCTb MUKPOIY-
3BIPHKOB IIPEJICTABIIAIACD TTIAJIKOI, paB-
HOMEPHO BBIITYK/ION 1 II03TOMY YPaBHO-
BEILIEHHOJ, TO ¢ MOMEHTa pacyIeHeHNs
MUKPONY3bIPbKOB Ha (parMeHTH U
UX BBIBOpauMBaHMA (T.e. C BOSHMKHO-
BEHVEM 3JIeKTPOMarHUTHBIX CBOJICTB;
C JpOOHOCTBI0O KBApKOB M COCTaBJIe-
HIeM M3 HUX 9TeMEeHTapHBIX 4acTHUI])
B3aMMOJEICTBME TOCTAeHNX MPUHMN-
MaeT CeKTOPaJIbHBI XapakTep. JHAYNT,
3TO B3aUMOJENCTBUE C cebe mono6-
HBIMU TNIpuobpeTraeT U30MpaTeTbHBIN
VI TEM CaMBIM 02PaHU"eHHbIli XapaKTep.
Bupumo, Matepus, cy>kas IpOCTOp OJIA
ABVDKEHNUs, NMOJHUMAeT HalpsDKeHNe,
cBOI0 MHepnyio. [TosaTtoMy Ha MUKpoy-
pPOBHE MUPO3JAaHNS OCYILIECTBIIACTCA
OIPOMHas IIOATOTOBUTe/NbHasA pabo-
Ta [0 CHATUIO JAHHBIX OIpaHMYEHUIL.
[ToroMy 4TO Ha OCHOBE COCTaB/IE€HUs
CPeIVHHBIX OCHOBaHMIT (HyK/IOHOB, aTo-
MOB, MOJIEKY/I I COOTBETCTBYIOIUX TeJl
U3 HMX) HY>KHO OBUIO BBIVITY Ha BCECTO-
POHHe ypaBHOBELIEHHbIe KOCMUYeCKIe
0o6pa3oBaHuA, KOTOPBIM OYAYT IOKOP-
HBI pa3denvHo-oupdepeHyuposantvie



IBVDKEHNS IO BCEM HaIlpaBJIeHMAM (Kak
TOBOPUTCS, Ha Bce 360°) B KaXK/0il TOY-
Ke JAHHOTO MHO)KeCTBa. Tak Hemocpen-
CTBEHHOE IlepeMelljeHle BelleCTBeHHbIX
(BBIBEpHYTBIX) 3/1IEMEHTOB MaTepUM CTa-
HOBATCS OCHOBOJ HOBOTO 3Tana e€ Impe-
06pa3oBaHMIL.

Ilanee OMHOBPEMEHHO MAYT NIpPO-
IleCChl HAac/aMBaHUA Te/, BO3HUKAIOT
ceprdeckyie MHOTOCTIONHbBIE HOBOOO-
pasoBaHus, 671arofaps 4eMy JTMHENHO-
paavanbHble epeMelleHNA JaHHBIX TeT
MOC/Ie[OBAaTeIbHO U 0000IIEHHO TIpe-
00pa3oBbIBAIOTCA B 3aMKHYTble. CaMo
TENO, NPUHMMAsA CA0EHYIO LIAPOBYIO
¢dbopMy, HauMHAET BpaIlaTbCs BOKPYT
cBOell ocy (BHYTpPeHHero IeHTpa), a
Iajiee BO3HMKAeT BpallleHNe Tel BOKPYT
ApYyr [pyra, 4eM aKTyaausupyercs
HeKMJ1 LeHTp BHe HuX U T.A. Tak B TOM
UM MHOJ Mepe Bce Tena BceneHHON
BK/IIOYAIOTCA BO BpaljaTeabHOe (KOH-
LEHTPUYECKOe) IepeMeleHNe.

YImoMAHyTBIe BBILIE BellleCTBEHHbIE
06pa3oBaHNUA Pa3BOPAYMBAIOTCA BHYT-
pPY TOIOJIOTMYECKUX HMII HeBellecT-
BeHHOI (opmbl. [ToaToMy oTMedeH-
HbllT peHOMeH 00béMHO-AUDPY3HOTrO
B3aMMOJIeJICTBMSA YKa3aHHBIX CTPYKTYP
MaTepuy ¥ KOHKpPeTHble MHOXECTBEH-
Hble IIPOSABJIEHNS CO CTOPOHBI MUKPO- I
MaKpo- MO3BOJAIOT IIPOIEMOHCTPUPO-
BaTh, KaK MMHMMYM, JBa MOMEHTa BHe-
IIHe-BHYTPEHHNX, BelleCTBEHHO-HeBe-
I[eCTBEHHBIX TpaHCPOPMALNIT TOIIO/IO-
TUYECKON Cpefbl. ITO YHUBEPCAIbHBIN
IPUHIMII TONOJIOTMYEeCKNX TTpeobpaso-
BaHUIL: Beflb CBOE (EHOMEHOIOTNIECKOe
CYIeCTBOBaHNE 3TO ABJIEHNUE IO/Ty4YaeT
JINIIB TIOTOMY, YTO OOHAPYXXIBAeT CBOIO
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MH0200442060CMb, PPOHTANTBHOCTD U
IIOTOYHOCTD, YIPYTOCTb M COIJIACOBAH-
HOCTb npeobpasoBanuit. Kaxpoe Tomo-
JIOTM4ecKoe HOBOOOpa3oBaHue IPOsB-
nseT cebs MUIIb BO B3aMMOJENCTBUM
CO BCeMM JPYTMMM COOTHOLIEHUAMU
noysapHocTeit. [Ipn aTom cyxpeHus o6
00HOBpeMeHHOCMU U NOCTe008ameny-
Hocmu cobvbimuti Bo BcenenHoit, npu-
BOMIMbIE B pyClie pa3lIMYHBIX MHTEp-
IpeTaluyil TeOpUM OTHOCUTENIbHOCTH,
MIOJIe3HBI, €C/IM YYUTBHIBAIOT IpefBapu-
TE/IbHYIO BBIPAOOTKY YCTOIYMBOTO BCe-
obmero CKB u mHomecmsea (MWUIIINU-
aploB M JaXke eCATKOB MUJUINAPAOB)
COOTBETCTBYWOIUX MOPOUOANLHBLX
u ceputecku-06anvHoix nasyx. VI mmb
B HUX MOTYT C021ACO8AHHO, 00HOBPeMEH-
HO WUPOKUM NOMOKOM UITHU, a TaKxKe
n03ManHo OCYLIeCTBAATbCA TOKallb-
Hble BellleCTBEeHHbIe MPeoOpa3oBaHMUA.
B xaxxpoii Takoil masyxe pas3sBEPTHI-
BaeTcA IO ramakTuke. EcTecTBeHHBIM
00pa3oM HampalMBaeTCs peann3alus
MHO>XeCTBEHHOCTH 00J1acTeil CTPYKTY-
PUpOBaHUA U OGHOBPEMEHHOCTY Haya-
JIa BBICTpaMBaHUA COOCTBEHHO Belllec-
TBEHHBIX HOBOOOpas3oBaHuil. VIMeHHO
BCJIEAICTBYE NTOJOOHOTO 0OCTOATENbCTBA
U BO3HMKaeT mpobiaema obecredeHus
3TAaIlHO-CTPYKTYPHOIl ONHOBpPEMeH-
HOCTY U HEOOXORMMOCTh COOTHECEHU
COOBITHII B TIOTOKE.

HerpusuanbHoe 00bsACHEHME JaHHO-
rO TOIO/IOrMYecKoro peHoMeHa, CKopee
BCEro, COCTOUT B TOM, YTO BCe€ MaKpo-
oyary BelleCTBEHHBIX HOBOOOpa3oBa-
HUII BO MHOXeCTB€ TOINOJIOTMYeCKUX
HUII B PaBHBIX YC/IOBUAX HAUYMHAIOT
CK/IafibIBATbCS U3 OJJMHAKOBBIX MUKPO-
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IIPOIIECCOB, MOITANHO MPONCXOAAMNX
II0 BCEMY IIOTOKY NpeoOpasoBaHMIL.
W B sTOM cMBbIC/Ie Y BCeX MaKpOIpO-
IIeCCOB U BeIlljeCTBEHHbIX 00pa3oBaHMIl
VIMeeT MeCTO OfjMH MCTOYHUK (6asuc,
9TaJIOH, Mepa) M eqUHBII TeMI. ITO
B 00IeM-TO ¥ HMOATBEPXK/AeTCA CHUM-
KaMI C OpOUTaIbHOTO Temeckomna Xab6:
(Hubble Deep Field), cienmansHo cpe-
JIAaHHBIMU C LIeJIBIO BBISAB/IEHMS Haubo-
Nee yHan€HHBIX 00bEKTOB BceneHHOI.
ACTpOHOMBI YBUJIENM Ha STUX CHUMKAX
MHOXECTBO OJVTHAKOBBIX IaTAKTHK. UYeM
3TO MOXHO 00BACHUTB? CTpyHHOMY
Kapkacy BcemeHHoil mo3BonmfgeTcA
VICHO/THATh QYHKIVIO KPYITHOOTIOYHOTO
MHTerpaTopa-o6061uTeNns morpaHnd-
HOJ1 30HBI ¥ TIO3TAITHOTO COITIACOBATEIA
IPOsIB/IEHNIT BelljleCTBEHHBIX HOBOOOpa-
30BaHMIL. VIHBIMU CTOBaMy, U3MEHEHUA
COCTOSIHMII B KJIacTepax MAYT CTPOTO
MO3TAallHO U 3aKoHOMepHO. [loaTomy
ZlyMaTb, 4TO 3a BpeMs Iy TeIIeCTBIA CBe-
TOBOTO IIOTOKA M3 OTHAJEHHBIX Tajlak-
TYK HOC/IeJHME MOITIV Y ICYe3HYTb, He
cnepyert. [alakTuKy BegyT cOITIacOBaH-
HOe pa3BUTUE 0YaroB CBEPTHIBAHNA
MaTepyy. 3amos3janoe e MoCpefcTBOM
CBETOBOTO IIOTOKAa MH(POPMMUPOBaHNE
JI0fieNl, ONIEPUPYIOIINX TAKUMU JTOKA/Ib-
HBIMI BHYTPUTA/TaKTUYECKUMU U 3€M-
HBIMU HOHATUAMMU, 4TO 3P(EKTUBHO
HaOMI0aTh TaTaKTUKU MOXXHO TOJTBKO
U3 OJJHOTO IYHKTa — «30ech U cetiuac,
00BEKTVBHOTO 3HAYEHNA HE VIMeeT. ITO
TOJIBKO dYejloBedecKas HpobieMa, HO
JIONY Hafle/leHbl MHTEIEKTOM U 001-
3aHbI Pa3/INYaTh OTMEYEHHbIE HIOAHCHI.
Hudero HOBOro 1 HeM3BECTHOTO B JIPY-
TUX rajlaKTUKaX He IPONMCXOMUT, MO3-

TOMY Il HaC OHU MMEKT JIUIIb I103-
HaBaTeJIbHO-TEOPeTUYECKUIT UHTepec,
OTHOCSAIMIICA K I7TOOAIbHBIM TpaHC-
dbopMannAM B COBOKYNHOCU.

V3 Bcero ckasaHHOTO ClefyeT, 4TO
O0OBEKTVBHBII HaJ3MpaTeNnb — OpTaHu-
3aTop mpeobpa3soBaHMII MOTPAHUYHOIN
30HBI — BCE JKe CymecTByeT. Ty QyH-
KIMIO BBINONTHAET caMa TOIOJoruyec-
Kas cpefa nocpencrsom CKB u CVII,
nociegyomas cyabba KOTOPHIX 3aBU-
CUT OT BellleCTBEHHBIX IIPOSABIEHUI BO
MHOXXeCTBe OTMeueHHBbIX Huul [TosaTomy
3a MOC/IeHUMY HYXKeH «IJIa3 Ja I7Ia3»,
umenHo CKB n CVYII npepcraroT BceBr-
BAMYM OKOM. VI 3TOT Hafi30p 3aK/II09aeT-
Csl B PaBHOMEPHOCT! U (PPOHTAIBHOCTU
(ToBCceMeCcTHOCTH, TOTOYHOCTH), YPaB-
HOBEIIEHHOCTU U NOC/Ief0BaTe/IbHOCTU
peobpa3oBaHmit IIOTPAHNYIHON 30HBL.

[l 6onbiieit yOenUTeTbHOCTI MIPK-
OTKpOeM COOCTBEHHO MeXaHV3M HaJ30-
pa, BepHee, CAMOOP2aHU3AuULU Mamepun
CO CTOPOHBI MaKpOB3aUMOJENCTBUIL.
Tak, mocie HavyaJlbHOTO HPOABIEHUA
BEIL|eCTBEHHOIT (POPMBI JIBVKEHVIS MaTe-
puu Ha MUKpo- 1 Me3oypoBHAX CYII u
CKB panee mpucTymapT K MaKpomac-
MTaOHOMY BO3/I€/ICTBUIO Ha IEPBBIX.
CpencTBo e y HUX JINIIb OfIHO — BHOBb
BOBJIeYb UX B pajiia/ibHble ¥ KOHIIEHT-
pUyecKye pa3HOBUIHOCTH JIBVOKEHM Ha
HOBOM ypoBHe. Ho kakuM myTém MO>XHO
IpUAATDb 3TU Pa3HOBUMHOCTH JIBVDKEHMS
KPYIHOMAcCHIITaOHBIM TaTaKTHYeCKUM
obbenuHeHuAM Matepun? Bemp yxe
BO3HMKJIO BETIMKOE MHOMECIE0 MAKPO-
CKOIMYECKNUX TaJIAKTUUECKUX BelecT-
BEHHBIX 00pa3oBaHMIl, paclonaramoT-
Cs OHM 8 PA3HLIX NIIOCKOCMAX U Pas-



6pocanvl IO BceMy 06BEMY OIpOMHOII
Bcenennoit. Kak >ke KOHCOMUAMPOBATD U
IPUBECTY BCE 3TO OIPOMHOE XO3AMCTBO
K obuiemy 3HameHatemo?! Ho matepus,
KaK BCeIJja, HAXOIUT MYJpOe pellleHre U’
B JJAHHOM KPYITHOMAacCLITaOHOM CITyd4ae.
KonkpeTHO, MakpopajuaabHas pasHoO-
BUJJHOCTb HauMHAET IPOSBIATHCSA Mac-
COBBIM, HaIlpaB/IeHHBIM BO BCE CTOPOHBI
bpoHTaIBPHBIM IlepeMelleHreM abco-
JIIOTHOTO OOJIBIIMHCTBA TaJIAKTUK U UX
CKOIUIeHMeM Ha nepudepun Bcenennoit.
ITpu stom CVYII u CKB, npupasas papn-
aJIbHBIM JIBVDKEHVAM IUIaBHblE OOKOBbIE
MICKPUBJIEHN A, BKJIIOYAIOT TeM CaMBIM
37IeMEeHTbI 3aKpyunBaHus. V orpomHas
COBOKYIHOCTb Ta/llaKTUK, YCKOPEHHO
ymanssach Ha nepudepuio BcenenHoit,
aKTyaJM3upyeT yXKe He IIPOCTO LIeHTp, a
SNUUEHMD KONTIEKMUBHBLX UeHMPOOex-
HblX 06UMNCeHUL. A Hadya/IbHbIE 3/IeMEHTBI
IIOBCEMECTHOTO CMeIlleHNs pajivanbHbIX
TpaeKTOpuii 10 Mepe yhaneHus oT IieH-
Tpa CBUJETENbCTBYIOT O 3apOXKAEHUN
KOHLIEHTPUYECKUX PA3HOBUJHOCTEI
OBYDKEHMS BOKPYT TOTO >Ke IUIEHTpA.
IIpu sTOM, yUNUTBIBASL U OCYLIECTBIAIO-
yecss MHOTOYUC/IEHHbIE HACTOeHU Ha
Hux CVII, norpanuyHas 30Ha HauMHaeT
CBOPauMBaTbCs, MPEfCTAET JOCTATOYHO
I/IOTHO yIIaKOBaHHBIMM, MHOTOCTIONHO
BCTPOCHHBIMI TPAeKTOPUAMM JIBVIXKe-
HIA BelleCTBEHHBIX Tel. EcTrecTBeHHO,
00BéM BceneHHOIT TPM 9TOM MOCTETIEH-
HO CXXJMaeTcs, CaMM BellleCTBeHHbIe
Tella COOTBETCTBEHHO COMIMKAITCH,
PagMyCchl ¥ MPOMEXYTKM MEXAY Hpo-
C/IOMIKaMM yYMEHbIIAITCHA, HO 4acTo-
Ta KO/UIEKTMBHOTO BpalleHUsA OymeT
auub HapacTaTb. COBOKYIIHO BCE 3TO
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MOYXHO OyZieT Ha3BaTh y>Ke UeHmpocm-
pemumenvHoiM 06uUNeHUEM Marmepuu.
IlorpannyHasd 30Ha BHOBb BEpPHETCA B
CBOIO 00600IIEHHYIO 1 3aKPBITYIO POpMY,
a MaTepusi — B 9MOpPUOHATIBHOE COCTO-
SHUE.

KpaitHe mI000IBITHON IpefCTaBIA-
€TCS B 9TOM CBA3Y peanusalus BelecT-
BEHHOI (HOpMOIl MaTepuy, HaXOAAI el -
ca B Tuckax Mexay CYII u CKB, BHauane
LIEeHTPOOEXXHOI], a Jlaziee LIeHTPOCTPEMIU-
TEeJIbHON TeHieHIuI1. V] maHHbIe npeo6-
pasoBaHusI MaTepuy B OTKPBITOI (ase
MO>XXHO COTOCTAaBUTb C OTHUM ITOTHBIM
[UIK/IOM [[eHTPOOEKHO-LIEHTPOCTPEMMU -
Te/IbHOJ NY/IbCAllMM 3aKPBITON (hasbl
(sm6pumona Bcenennoii). K coxxanennio,
Hab/noaeMoe HBIHE I[eHTPoOexHoe
IBVDKEHNME TaJlaKTUK Ha mnepudepuio
BceneHHOIt 6BI/I0O MHTEPIPETUPOBAHO
acTpo¢usuKaMu KaK yCKOpPeHHOe pac-
mupeHne camoil Becenennoii. Iloatomy
BO3HMKJIA IledajbHasg Teopus KOHIIA
BcenenHoii, 6e3 mepcreKTUB 3aKOHO-
MEpHOJ CMEHbl NAHHOV TEeHAEHLUU
LIEHTPOCTPEMUTENIBHOIA.

IIpencTaBieHHble BCTPEUYHbIE MAKPO-
U MUKPOIIPOILeCChI IIOTPAaHNYHON 30HBI
B OTKpBITON (paze MaTepuym — 3TO He
IIPOCTO He3aMe4YeHHbIe Y HEeJOOLIeHEH-
Hble (DAKThI, 8 UCKTIOYUTETBHO BaXKHBIN
MOMEHT BO BCell KapTUHE TOIOJIOTU-
4eCKUX Mpeobpa3oBaHmii. ITO, MOKHO
CKa3aTb, BCé — KBUHTICCEHLIMS TOIIOJIO-
IMYeCKMX MpeobpasoBaHmil, CYIIHOCTD
BCeX IpOsBIEeHNII, PyHAAMEHTaIbHOE
yC/IOBME TIOHOLIEHHOTO KPYTroBOpOTa
TOIIOJIOTMYECKOI cpepbl. Ipyrumum cio-
BaMM, BCIENCTBME JaHHBIX TeHeTUvec-
KJX IIPOIIeCCOB TOIOJIOTMYECKasl cpefia
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IIOJIHOCTBIO M3MEHAET CBOJ JIMK, OHA
nprobpeTaer Ayy KOMOVHALVOHHOTO
mpolecca, ¥ BO BCEM /IMalla3OHE BO3-
MO>XHOCTEJ ITOTPAHMYHOM 30HBI HAa4M-
HaeT 3aHMMATbCsA VICK/IIOYUTENbHO TOIIO-
JIOTO-T€HETUYECKVIM TBOPYECTBOM.

3aknmo4yeHue

Takum o6pasom, ncxopHasi 06001IEHHO-
BCTPOEHHAs My/IbCalyisi SMOpUOHa Ipe-
obpasyercs BHauase B mynbcanuio CYTI,
a gactb nepepaércsa B CKB (Tak Ha3bIBa-
eMoe pelnnKTOBOe u3nydenne). OgHako
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OCHOBHOII IMAIIA30H IIyIbCalMil peann-
3yeTcA BellecTBeHHON GopMOll BIDKe-
HIS BO MHOXECTBE ITOC/IE[OBATENBHO-
HaACTpanBalOMINXCA TapMOHMK, BHOBb
BO3BpAIljas MaTepuio B SMOPMOHAIbHOE
cocrosinme. TeM caMbIM YIOMAHYTbIE
paHee Tpu Mepbl KOHTPACTHO-COYETaH-
HBIX NPOABNEHUI MUHUMYMA U MAKCU-
MyMa, KOHe4H020 U 6ecKOHe4H020 BHOBD
peo6pasyloTcA BO BCTPOEHHOE, efTHOe
pajuanbHO-KOHLEHTPUYECKOE COCTO-
sHUe, B LIEHTPOOEXHO-I[eHTPOCTpe-
MUTE/IbHOE IIyIbCUPYIOLI€EC NBVDKEHNE,
B CBOIO CBEPHYTYIO U 3aKpBITyI0 a3y

(puc. 7).

Puc. 7. Bozspam Kybuueckoii popmvlL nposeneHUs mamepuls 60 6CrnpoeHHoe
PAaoUanvbHO-KOHUEeHMPU1ecKoe CoCOTHUE



B 3101 CcBA3M BBemeHUE MOHATUA
«CpeNVUHHOE COCTOSHMEe MaTepuu» B
KayecTBe BCEOOIENl CUCTEMBI OTCYETA
CllefyeT IPU3HATh He IMPOCTO 0OOCHO-
BAaHHBIM VM IIPMOPUTETHBIM, HO e[JVHC-
TBEHHO BO3MOJKHBIM. [[e/I0 B TOM, 4TO
BHavajle pUTMUYHBIE KO/MeOaHuUs IMO-
puoHa BcenenHoit, gamee — ApOOHBIX
(dbparMeHTOB U COCTABHBIX YaCTUI] I TeTL,
a TaKxKe BCe MOC/IeNyole COIIACOBAH-
Hble M3MEHeHNUs UX CYMMapHOTO /IBU-
YKeHMSI IPOUCXOIAT OTHOCUTENIBHO Cpe-
OVHHOTO COCTOSIHMS MAaTepuiy, B paMKax
CTPOTO OIpe/ie/IEHHBIX 9TAlTHO-YPOBHe-
BBIX IIEPEXO/I0B — OT COCTOSIHUSA IIPO-
IIJIOTO B COCTOsIHME OyAyliero. A 3arem
BHOBbB ITPOVICXOJUT BO3BPAT B IIPOIIIOE.
ITosTomy He ymaéTcsas U3MEPUTH KOJM-
YeCTBO MIAEHTUYHBIX LIUKINIECKUX IPO-
11eCCOB BHYTpU 060mouex (Ipocnoex),
YTOOBI YMHOXUTD UX Ha JIUTETHHOCTD
KaXKJIOTO IIVKJIA C I[e/IbI0 OTIpefie/IeHNs
oburero Bo3pacta By KeHuit. VI 6oree
TOro, 3TO He MMeeT cMbicna. OHu,
COCTaB/IAA HEKMe NPOMEXYTKI 8peme-
HU, MOTYT OBITh KBa/IM(PULNPOBAHBI KaK
IBYDKEHNA, IIVKINYECKN CTallVIOHapHbIe
VI HOCALME YCTOMYMBBIN XapaKTep.
YcroitunBo moBTopsouyecs B chepu-
YeCKMX MPOCIONKaX JBVDKEHUS MOXKHO
UAEHTUPULUNPOBATD C KOHUeHmMpuyec-
KOUl KOMNOHEHMOU épeMeHuU. A TUKIN-
YecKye IepeXofibl U3 OFHOTO KOHI[eHTPa
B APYTOil MOTYT OBITb MeHTUPULINPO-
BaHBI C pAOUATIHBIMU COCMABTAIOUWSUMU
epemeru. OTCIOfA CIeRYeT, 9YTO 8peMA
U NPOCMPAHcmMeo 83aUMOCBA3aHbl, OHU
nepexodsm opyz 6 opyea! VI camoe raB-
HOe — OHM, KaK 06a30Bble XapaKTepuc-
TUKY B3aVIMOZEVCTBYS TOIIOIOTMIECKIX
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YCTpeMJIeHUI, Cyu4ectmeosani UcxooHo,
HO TOJIPKO B 3aKPBITOIT U 0000IIEHHOI
dopme. Cyujecmeyrom oHU U HbiHe —
TeNepPb YK€ B OTKPBITON M Pa3BEPHYTON
dopwme.

9TO 03HAYaeT, YTO M3HAYAJIbHO MaK-
pockonmyecknit aM6puoH BceneHHoOM
MOT II03BOJINTH ce0e JINIIb BHYTPEHHNE
Iy/IbCAllMM MAaTepUaNTbHOIO ABUKEHUS.
AKTyanusanys HalpsDKeHUA B HEM IIa
KPYIIHBIMI, PaUaIbHO-KOHIIEHTpHUUec-
KUMU, PACXOfAMMMUCA U CXOIALMMU-
cA BOJIHaMM, B KOTOPBIX HEBO3MOXXHO
ObI/IO elL|€ BBIICTIUTD HU OTHE/IbHbIE KOH-
LEeHTPbI, H KOHKPETHBbIE pajiabHbIE
Hanpasnenus. [IpocrpancTso u Bpemsa
ObUIM TOTJA MIAEHTUYHBI U COBIANAJIN.
Ho xak Tompko smMbpuon BcenmeHHoit
pacchblinmajncsa Ha BeIMKOe MHOXECT-
BO MUKpPOIIY3BIPBKOB, TO TYT € pac-
HaJNCh Ha YacTU U MUCXOfHble Bpems
u IlpocTpaHcTBO. A 3TO MOBIEKIO 3a
co60Jf BO3HUKHOBEHUE MHOXXECTBa
JIOKAJIbHBIX JUCKPETHBIX IPOABIEHUII
BPEME€HM B MU3EPHBIX IY3bIPbKax CO
BIIOJIHE OIIpefle/IEHHbIMU pajuycaMiu U
BO3HJMKHOBEHIE OTPOMHOTO aMOp(HO-
rO IPOCTPAHCTBA OYAYLIVX B3aMMOJel-
CTBUII 3TUX ITy3bIPbKOB.

VITak, NIpOCTpaHCTBO-BpeMsA MarTe-
pUM — 3TO [iBe€ CTOPOHBI OIHON Mefau.
ITpocTpaHCTBO €CTh BHENIHAA CTOPOHa,
BpeMsi — BHYTpPEHH:AA CTOpPOHA B3a-
VIMOZEICTBUIT MaTepuanbHBIX 00DbeK-
ToB. Kak TO/IbKO HEUTO yCTaHABIMBAET
yCTOMYMBOE B3aUMOJEIICTBIE 3/IEMEH-
TOB, OHO TYT K& OOBOJIAKMBAETCS COOT-
BETCTBYIOLIEl 000TOYKON M IPEACTAET
11 BHEILIHEW, OTHOCUTENbHO HaHHOI
HOTPaHMYHON 30HBI 00/IACTH, YKPENNB-
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MIVMCSI TTPOCTPAHCTBEHHBIM HOBOOO-
pasoBaHMeM, UMEIOUIMM BIIOTHE OIIpe-
IenéHHble GOpPMY U pasMepBhl.

A BHyTpeHHNe LIMK/INYecKUe M3Me-
HEeHMA, BHYTPeHHee JBIDKEHIE JaHHOTO
ob6pa3oBaHMs — 3TO ecTh BpeMs. OHO
CBEPHYTO, 3aKOJbIIOBAaHO, 3aMKHY-
TO B IIOKOALIENCSA IPOCTPAHCTBEHHON
o6omouyke. A pmanee pasBopadymBaeT-
Cs HOBBIMI LMK/ HPOCTPAHCTBEHHO-
BPEMEHHDBIX B3aMMOJEIICTBUIL BHOBb
BO3HMKIINX HOBOOOpa3oBaHUIl B Bue
BHEIIHe-BHYTPEHHUX HAaACTPOEK WU
BCTPOEK U BCTPEUHBIX ABVOKEHUII 3JIe-
MEHTOB CpPeJbl.

bnaropmaps stomy ynmoMaHyTO€ BbILe
CpeJMHHOE COCTOSIHME NMOTPaHUYHON
30HBI MMe€EeT ME€CTO M OIpefensdeT-
Cs1 Ha MHOTUX YPOBHAX MUPO3JAHUA.
Ha sroit 6a3e BO3MOXXHO BO3BefjeHNe
NOypOBHEBLIX CUCHEM OMmCc4Yéma, OTHO-
CUTEIbHO KOTOPBIX MOXHO IIpefcTa-
BUTb YCIIOXHsAIOLIeecs pasHoobOpasue
IBVDKEHUs, BKIOYass M OMOCOLMANTD-
Hble ero Gopmbl. B nrtore ogHOBpeMeH-
HO CYIIECTBYIOT M B3aMMOJEICTBYIOT
HECKOJIbKO BJIOK€HHBIX WU HaJCTPO-
€HHBIX APYT HaJl APYIOM NPOCTPAHCTB
U CTONMBKO Xe 1udep61aToB BpeMeHN.
CkasaHHOe O3HayaeT NMIIb TO, YTO HA
OIHOM U TOM e «IIATauke» BceneHHOI
HaO/TI0JJAl0TCST M KBAHTOBBIE IpOIieC-
CBbl, I 37IEKTPOMAarHUTHbIE ABIEHUS, U
MeXaHNYecKye B3aMMOJeICTBUSA BIIOT-
He 0(OPM/ICHHBIX HEOPIaHNYeCKUX TeJl,
U XVMMKO-MOJIEKYIAPHbIE IIPOLECCH
B PacTUTEIbHOM ¥ XMBOTHOM MUpaAX,
a TaK)Ke COLMAJIbHO-MHTE/IIeKTya/IbHble
COOBITMSI — B 4Ye/lI0OBEYECKON IMOMYIs-
uyu. [IpoucxomnuT HamoXXeHMe BpeMEH-

HBIX ITapaMeTPOB 3TAIIHBIX MPOLIECCOB
U TIOSAB/ISIETCS BO3MOXXHOCTD UX COIIOC-
TaBUTENBHOTO aHajM3a, IOCJe 4Yero
MOYXHO VI3MEPATD IUTETbHOCTD OJJHUX
3TalHbIX MPOLIECCOB JIUTETbHOCTHIO
ppyrux. To ecTb BpeMsA MOXXHO CUMTATh
U IapaMeTpOM B YpaBHEHMAX ABIKe-
HUA, I CPEeSCTBOM XPOHOJIOIMYECKOTO
YIOPSAKOYMBAHMS COOBITHIL.

B npencTaBlieHHOM COYeTaHUM Bpe-
MEHU C IPOCTPAHCTBOM B BUJie MHO-
TOCJIOHOTO «C3HJBUYA» UIU MPUBBIYU-
HOTO JI/Is1 HAlllero MeHTanuTeTa obpasa
MaTpEUIKY, CBA3aHHOTO C IIOCTOHBIMU
M3MEHEeHUAMU U IepexofaMM U3BHe-
BOBHYTpPb ¥ OOpaTHO, Y4EHBIM OCTaB-
JIEHa BO3MOXXHOCTb CJeaTh IOCTE]-
HUJ 1T ¥ TPU3HaTh BpeMms dusmyec-
KOl cymHocTblo. KnouoM sponoounn
BcenenHol ABnAeTCA MMEHHO BpeMs,
KOTOPO€ JO/IXKHO OBITh YBSI3aHO C M03-
TaIlHBIM CTPOUTEIBCTBOM U BEKTOPOM
CaMOOpTraHM3ALNN MAaTepPUM, YTO Ipu-
HATO Ha3bIBaTb CMpenoli 8pemeHu.

BpimeoTmMedeHHbIE YMO3aKIHO4Ye-
HUA IOPULAIT HAM YBEPEHHOCTb B UX
VCTMHHOCTY, 160 YKIafbIBAIOTCA B TO
>Ke HallpaBJIeHMe, B KOTOPOM B IOCTIE[ -
HIUe [eCATUIETUs CBOell )XU3HU pabo-
Tan A. duuiuTeiid. VM3BecTHO, 4YTO OH
IIBITAJICA CO3/IaTh €NVMHYIO TEOPUIO IO,
KOTOpas JJO/DKHA ObIIa «YHUYTOXKUTDY»
He TOJIBKO 3HEPINIO, HO U CaMy MaTePHUIO,
OCTaBMB BMECTO HEE JIUIIb CIO0XXHBIM
06pa3oM uckpuenéHHoe MPOCTPAHC-
TBO-BpeMmsa. CaMma >Xe 3arajka Ipo-
CTpaHCTBa-BpPeMEHM paspelaercs, Kak
IIOKAa3aHO BBIIIE, OYE€Hb IMPOCTO: €C/N
IpepAnonaraeMble y4€HbIMY VICKPUBIIE-
HYISL IPEJICTaBUTDh HATIOJTHEHHBIMM Op-



MOOOPa30BAHNMAMM 10 THUITy MaTpPEIIK,
3aBEepIIEHHBIMIU 3aMKHYTBIMU 0007104~
KaMM ¥ TTOCTIEYIOMVMI HaCTOEHUAMN.
[Ipu 3TOM CcaM mponecc MCKpUBJIEHUA
IOTDKEH MCCNIENOBAThCA He OTHOCUTE/Ib-
HO OJIHOVI IIOBEPXHOCTH, KaK IpefIosa-
TajIoCh STUMM YIEHBIMMU, @ OTHOCUTENb-
HO HECKO/IBKMX B3aJIMHO IepIIeH/IUKY-
JIAPHBIX ITOBEPXHOCTE, KOTOPBIX POBHO
Tpu. ITockonbKy pacnpesiesieHne Mepbl
VICKPUB/IEHMII Ha OTMeYeHHbIE IIJIOC-
KOCTY IIPUBOANT K COOTBETCTBYIOIIEMY
PasIO>KeHNI0 COOTHOIIEHNT KOHEYHO-
ro-6eCKOHEYHOT0, OHV TeM CaMbIM CTa-
HOBSITCSI HEM3BMEHHBIMM CTPYKTYPHBIMMI
qacTAMM, GOPMOOOPa3YIOUIIMIU OCHO-
BAaHUAMM Y YCTIOBMUAMMU JISI YCTAHOB-
JIeHNsA PaBHOMEPHOCTM VM PaBHOBECUSA
peoOpa3oBaHMil Cpefibl, aPXUTEKTOPaA-
M IepeBOjia MOpANKa U3 OFHOTO BUJA
B pyroe 1 ob6patHo. To ecTb OCHOBaHM-
AMM U YCTIOBUAMMU [T Ha4ajIa 3aKOHOB
[Tpupopel. OHU onpenensAIoT TpEXMep-
HOCTD OBITHUSA BCETO CYILEro.

ITo Mepe CTPYKTYpHOTO pasBUTHA
CPeAMHHBIX HOBOOOpa3OBaHMIT CTpa-
HUIBI OTKPBITON Ha CepefjuHe KHM-
i 0 BceneHHOIT MepeBOPauYNMBaOTCA C
OJHOJ CTOPOHBI Ha APYIYIO, MEHSIOT
KPaTHOCTb IPOC/IOeK, Mepy o6obuie-
HMA B HUX M OOILIYI0 KPUMBU3HY MOJIAP-
HBIX BBIpaKeHMil. OTBOEBbBIBAs IOCTIe-
JI0BATENbHO OJVIH C/IOV 33 APYTUM, OHM
OCYIIeCTB/ISIOT NIepeBOJ BHEIIHUX B3a-
UMOJIEIICTBUIT BO BHyTpeHHMe. VI aToT
npoiecc OyfeT UATU [0 TeX IOp, IOKa
He 3aXJIONHEeTCA IOCIefHAd CTpaHMIla
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KHUTK 0 BceneHHoit. YkasaHHbIN B Haua-
e cTaTbyt SMOPMOH BceneHHoit siBsieT-
CsI TOIIOJIOTMYECKOTI PUTypOIi, OFHOBpe-
MEHHO MICXOJHOI U 3aBeplIalolleil KpyT
peobpasoBaHMil MaTepuU.

VTak, MmaTepus IJTAaHOMEPHO PasBEp-
ThIBA€TCA B NPOLECCE HEOTHOKPATHOTO
meneHus sMOpuoHa BcenenHoit momo-
nmaM. VI yXe B IPOAYKTaxX €ro fieleHNs
3aK/II0YAeTCs MJiesl B3aVIMHOIO OTpake-
HMA ¥ ypaBHUBaHMA. A B IIO3TAallHOM
CBEPTBIBAHNUM COLEPKUTCA UTes Cyllec-
TBOBaHMA PA3NNYHBIX YPOBHEN CaMOOp-
raunsanuu u Gpopm orpaxkenus. VI rem
He M€Hee 3TO YPOBHM €[VHOIO IpoLec-
ca, eAVHOrO0 LIeJIOr0, 0OHAPYKMBAIOIIETO
cebs1 B Ka4eCTBEHHO pasHbIX popmax —
B HEXXMBOJI IIPUPOJE, B MUPE PACTEHUI,
B MMpe XUBOTHBIX U, HAKOHELI, B 4€/I0-
BEKe.

3aBepiuas, OTMETUM, METOMONIOTHS
KOCMOT€He3a — Belllb HeMUI0CepAHas.
W npy cCTONKHOBEHNMM Ha OfHOM IIOJIE
OBYX TEOPUM TOPXKECTBYET Ta, METOMO-
JIOTUSI KOTOPOJM OKasblBaeTCA IIIOMO-
TBOpHee. IloaToMy Teopus, He maromjas
omnpefeNeHys NePBOHAYAIbBHOIO COCTO-
saHUA BcenmeHHON, He SBIAETCS ITOTHBIM
omnycaHueM (pu3aNIecKoil peaTbHOCTH.

Cmamus Hanucana no mamepuanam
kHue asmopa: Teopus écezo cyujeeo. —
Kanaoa, Altaspera. — 2012. — 352 c.
(usdana Ha pycckom U aHenIUtiCKom A3bl-
kax); Coyuocenom — O6pasosarHublli
uenoeex — Bcenennas. — M.: Hapooroe
obpasosanue. — 2017. — 368 c.



