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Sa,Itaqa 0 JJJIOTHOI ynaKOBKe ~poB Ha MOCROI pemeTKe IIDtpORO 

'3BeC'l'Ha 6Jiai'O,ll8.pll 'l'O'IHO~ ee pememm, IIOJiyqeHHOJIY KaC'l'eJI!IIHOM 

I/, TeMIIepmt H flDiepot/27. 3Haq]i[T8JU>Ho MeHDIIDII IJpOrpecc 6WI 

,ltOC'l'Jil'HY'f B Sa,ltaqe 0 nepeq]i[CJI8Hlillil BCeX IIJIOTHHX IIOiq>H'l'JII pemeTKH 

IIp9liOJililHeibDool r -Mepmm np:ra: r :> 2. • B c.nyqae r ~ 3 npe.JtiiPlilHliM&

JIOC:& H8CKOJil>RO IIOIIHTOlt O~Hil'l':& q]i[CJIO BOSMOmutX IIOiq>W'l'JII ~T
HOI peme'l'KH C IIOI&:lllll>ll MeTO,ltOB, 'KBBBSJieHTHHX M::7 EeTe 
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Ma'l'PJAHOl'O MeTO.Jt' ~epa-Bam.e' 6 • 7 ~ MeTO.Jta KH S/ :ra: MeTO.Jta 

pa3J102HJUI B ptrJJ! 9 • JJ,JIJI I :> :3 Cyti{8CTre'l' <JlopuyJia, OD;e1DIB811Q811 

q]i[CJIO BOSMO&HWX r- -MepHWX IIOiq>W'l'JII/IO , O,lijlaitO B CJIYll&e HYJie

BOI JJJIOTHOC'l'B waoMepoB ( JJJIOTHOI ynaROBKH) a-ra <Jlopr.tyJia cTaHOBHT

oa Hey,JtOBJie'l'BOpBTeJI:&HOI, 

BeJmq]i[HOJ, XapaKTepBSYJIIIel CBOICTBa IIOlq)H'l'HJI pemeTKH f" -Me-

pallll, JIBJtlle'l'CR MOK8J<YJUIPH811 CBo60,Jt& r' -IIepa !fl r • 0Ha Onpe-

,lt61H8TCR ItaR KOpeR:& ~ - HOI CTeiieHlil lilS q]i[CJI& BOSMOZHHX IIOiq>H-

TJll peme'l'KH 11.-- nOJIBMepmm. To'IHoe pemems:e Sa,ltaq]i[ o ,nHMepax npBBO
.ltB'l' R saaqeHBJl lf2 =- ex.p (2G/:Jt) = 1. 7916 .... H8.lil60Jiee Ha,JteDHM 

sHaqems:eM lf 3 .IIBJtlle'l'~, no-BII.JODIOMY, BeJDl1UIH& tf3 =- 1. 5 Y. , no

~eHHM MeTO.JtOM p~~.Jto:s' 91. B H8Biel pa6oTe nonyqeHa on;eHita cBepxy 

~ BeJIB'IKBH lf r npB BceX qeTHllX SH&tJeHIUIX r ( r- ;:. 2. ) , COBII8,It81l

J11811 B CJI}"Iae r= 2. C TO'IHHII pesyJI:&'l'&TOII • .ILJIJI HetJe'l'HHX r ;t 3 IIOJIY

"IIeHa 60Jiee rpy6u on;eaita c:sepxy, BMeJ111811 B CJIY"II&e r~ 3 

Bll.lt 'f3 "' 6 -1(3 • 
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I. PaccMoTpliM npoc'ey'll ltB8JUl8.THYJl pemeT:Ky, onpe,JteJieHHYJl 

06H'CIHHM o6pasOM R8X MHOXBCTBO BCeX TO'CieK nxOCKOCTH C UeJIO'CiaCJieH

HIDm ROOp~aTaMirl. Ilp:a: IIO~C'Cie'l'e 'CIJICXa ITOKpH'l'lll TOlleR pemeTKH 

!Ipf.tMOJDIHellmJm r- -MepaMJI Y~06HO ~eJm'fl> ITO.ItMHO:a8CTBO 'l'O'CieK 

pemeTJm, BITHCSHHHX B :KBa,lijla'J.' CO CTOpoHol ~ k.,- - 1 , r,Jte 

k.. - IIpOKSBOJII>HOe Ua!Oe ITOHOUTeJII>HOe 'CIJICXO. 0'CieBB.JtHo, 'CI'l'O BCe 

( 1<. r) ;z. TO'CieK .ltaHHOl'O ItBa,IJ;paTa IIJ:ry'l' 6H'1'1> ITOKpHTH ITOJIHMepaMB, no 

xpaiHel Mepe, 2 "2. cnoco6SMB. MH .ItORa:aeM .ItBe TeopeMH: 

Teope~~a I. JliiJI Bcex r ;, 2 B KB~aTe co cTopoHol k r- 1 , ( ~ 1 

lf,.. ~ ( 2 r / :'r 
Teoooua 2. .IWI 'CISTHHX r ~ 2 

(I) 
B ~aTe CO C'l'OpoHol kr-1, I< ~1 

til 1/r 
1~"'~ (r/1!.) ex.p(LtG/xr). 

(2) 
BBe~eM H9KOTOpHe BCITOMOraTan~HHe ITOHXTBB, ROTOpHe ITOH~06HT

CH HaM B ~a!DHelmeM. CBepxpemeTKOI Ha OCHOBHOI ~aTHOl pemeT

Ite 6y~eM Ha3HBaTI> MHOZSCTBO BCeX TOlleR, ROOp~aTH ROTOpHX KpaT

HH r . lipH:Be~eHHHMH KOOp~a'J.'tum ysJia ( X
1 
'f) OCHOBHOfl: ~aT-

HOl pemeTR'll: 6y:D;eM Ha8HBaTI> rrapy 'D!Cal { t.. 
1 
j J TaiOIX, 'CITO 

x = t. { rnocl r), 

!J %j (moclr). 

lipBBe~eHHHe KOOp~a'J.'H BCeX TOlleR CBepxpemeTKH paBHH Hy~, a 

npBBe~eHHHe KOOp~aTH 'l'O'CieK, SaJilJWIDqHX O~aKOBHe ITOJIOZSHJIB: B 

pasHHX H'CieAitaX CBepxpemeTR'll:, O~aKOBH. 

liyCT:& ~ee HMellTCH ~a ITOiq)H'l'BH OCHOBHOI'O ~a'l'a r- Me

pmm. ffaKJia,ItHBaSI &rB ITOiq)H'l'BH ~ Ha ~yra B y~a.rum Bee COBIT~a
IIIIH9 npH HaJ!O:a8HlDI r -MepH BM9CTe C ITOKpHTHMH HMH TO'iKBMH 

1 
ITOJIY

'Cimf H9KOTOPYJI CHCTeM,y O'l'p93ROB. By:n;eM l'OBOpBT:&, 'CITO CliCTeMa OT

peSKOB BMecTe c TO'CIRaMH. KX nepece'CieHHH o6pasyeT cyneprrosH

. UHOHHHI rpa(p ~yx ITOKpH'!'HA. JierKO SaMeTBTI>, liTO IIpOBSBOJJ::&HHI 

H9ITyC'l'OI cyneprros~oHHHA rpap C0~9PEBT XOTH 6H o~ BSPWBHY B 

liTO cTerreHH Bcex BepWliH aToro ~ 6on:&me e~ ( K,olle~o. 
He 60H:&me 'CieTupex). 

MHOJlecTBo Bcex TolleR pemeTKH, npBHa,IJ,7Iexa~qHX cyneprros~oHHo
MY rp&py, HasoB6M cynepnos~oHHW4 MHo:aecTBOM. 

.IWI rrony-qeHBH o~eHKH TeopeMH I .ItOCTaTo'IHo ~oKasaT:&, liTO, sa

~aBBH rrOJio:aeHBH BCeX I -MepoB Ha ysJiax CBepxpemeTR'll: B OCHOBHOM 

ltBa,ll;paTe, OCTaBWlleCH TO'CIKH KB~Ta MOJlHO IIO!tpHTI> r -MepaMll He 
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6onee, 'CleMo~ crroco6oM. ~yrKMK cxoBaMK, Hy.KHo ~oxasaT:&, liTo 

He C~eCTByeT cyneprrOS~OHHOl'O MHO&eCTBa, He CO.Ite~ero ysJIOB 

cBepxpemeTIGI. C'D!TM BTOT q,aKT ~oxasaHHHM, Jierxo BB.IteT:&, 'ITO Ka&

- ysan MO&eT 6HT:& rroKpHT r -MepaMB He 6onee, 'CleM 2r crroco6a

MH. ,Uanee, eCJill o6mee 'CIBCXO yanoB ocHoBHoro KB~aTa paBHO N , 
'Cillcxo ys.xoB cBepxpemeTR'll:, SaKIIIl'CieHHHX B HeM, paBHo Nj r 2

• TaDM 

o6pasOM, 'CIJICXO KOHqat:rypamdt !'1/r' r-MepoB He rrpeBOCXO.l{HT (2.r )Nir-~ 
a MOJie:s:yJUipHM cB06o~a o~oro r -~~epa He rrpeBOCXO.ItHT ( 2.r) -tIt- , 

'CITO COBrr~aeT d OUeHKOI TeopeMH I. 
IIepeA.IteM Terrep:& It .ItoxasaTan:&cTBY ynoMHHYToro cBOICTBa 

r- MepHHX KOHqatrypan;HI. ,UoKasaTall>CTBO 6y~eM BeCTH OT rrpOTBBHOl'O, 

rrpe.ItiTOJIODB, 'qTO c~eCTByx>T ~ pasJIH'IHHX IIOKpH'l'BH a( H j3 OC-

HOBHOI'O KB~aTa C qJHKCBpoB8HHllMI! ITOJIHMepBMIII B ySJiax CBepxpemeTKH. 

,UoRSZeM, liTO cynepiTOSJml!OHHiil rpap 9THX IIOtq>H'l'd 06JI~aeT cxe,IJyiO

IIIHM CBOICTBOM: 

CBOICTBO I. ECJill cyneprros~oHHHA rpa(p He IIOttpb!BaeT HH o~oro 

y-3Jia CBepxpemeTim, TO OH CO~ejlDT XOTH 6H 0~ Sa.MKHYTlli MHOrO

yi'OJll>HliK CO CTOpoHaMK, ttpaTHIDm r- • 
JWI ttpaTKOCTH B ~&.'l:&HeAmeM 6y~eM HasV 3aT:& TaKHe MHOrOyrOJII>

HHKH 9Ta110HHHMH. CoBO:s:yiiHOCTI> y-3JIOB, npBHa,I!,7IexamKX O~OMY ITOJIHMePY, 

:HMeeT BB.lt {ex,~), (x,y+'~) , ••• ,(x.,Y+r-1)}, eCJIH r -Mep pac-

ITOJIOllteH BepTi!Kanl>HO, H-i (X,~) , (X+ 1, ';f) , ••• , (X+ r-1, ';f)) , ec-

JIH r -Mep l'OpHSOHTaJieH. COBO:s:yrrHOCTI> COOTBeTCTB~ IIpHBe~eH
HHX R00p.l{HH8T HM.eeT BB.It {c c, V) J i., 1], ... J L1 r-1}} ii { { o)j] J 1,j}, 
... , [ r--1, j} j , r~e .r ~ i (mod. r) , ';f ~ i (mod. r). 

PacCMOTpHM, He OI'paHJIITmBM 06IIIHOCTH, TOHLKO ropJriSOHTaJI:&HHe 

CTpoKH OCHOBHOro KB~aTa. liOCTaBKM B COOTBeTCTBHe ~OMY ITO

JmMepy p , Jiezameuy B rop:asoH'l'aJ!l>Hoi cTpoite, BeKTop R { p) =-
( R. 0 R. 1 ... ' R. r~ I ) "' ( ...,, 1, ... ' 1 ) • Boo6me ' MH()J[6CTBY rrOJIHMepoB 

J ' fP , JiexamKX B ~aHHOfi CTpoite HJIH nepeceKaxmtHX ee , COITOCT88HM 

BeKTop R.(f!J), ~ SJieMeHT ROTOpol'O R.i. ,paBeH 'DICJIY ITOHHMe

poB :IriS ~J , IIOKp~ ySJIH .ItaHHOI CTpOKH C rrepBOI rrpRBe~eHHOi 

ROOp~aTOI [ i] • 
.UomsaTeJI:&CTBO CBOIC'l'Ba I. PaCCMOTPHM CTpo:s:y, He COBIT~81>

IIIYD c xoop~aTHHMil JIHHHHMH cBepxpemeTR'll:. IIycn 5o<.. -MHoxecTBO 

ITOJmMepoB, HMe:DJtHX 06Iq:He aJieMeHTH C BepmBH8MH H pe6paMK CBHSHO -

ro rro~rpaq,a cynepnos:au:aoHHHoro rpaq,a, rrOJIHOCT:&JO pacrronoxeHHoro 

B ~aHHOil: CTpolt6. I!OC'l'pOHM BliaJIOI'll'lHOe MHOJleCTBO 5 f3 ,IJ,1IJI no-
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JII!MepoB HS ROHq&!rypaitHH f> . ~ TO'lRa pemeTRH IIOxpH'I.'a O.I(

HHM IIOJIHMepoM H3 o( H O.ItHIDI IIOJIHIIepoM liS j3 , II08TOyY R_ ~ ( 5«) ~ R. 1. () ), 

0 ~ i .;;: r- 1 • 06oSH8'lJDI 'lepes 5~ l!l Sj IIO,IJ;MHOZeeT:ea IIOJII!MepOB 

HS 5"' H 5 f3 , IIOJIHOC'l'J..Il Jie~ B ,I(aHHOI eTpoRe. 3aue'l'l!IM, 'l'l'O 
I I I I 5,._ I == I 5 J' • ,UeleTBJI'l'eJIJ..HO. B IIpo'l'HBHOM CJIY'I86' eRSJteM, 

1 s ~I > I s; I , KaZ,IJ;WI ROMIIOHeHTa BeRTopa R. ( s J3) - R ( s; ) 
HMeeT sHa'leHHe He MeHJ..me Js)_ l - I 5; I . Tor,na, noeROJILKY SJieMeH

Ta.Mil ~mozeeTBa sfo' s ~ RBJVIDTCII nOJIHMepw, nepeeeiUlllql!le .na.HHYil 

eTpoB;Y, XOTJI 6H O.I(HH H8 HHX eo,nepu:T Y3eJI e:aepxpemeTRH. 

ECJIH Js~J=IS~I. TO RJS.-.'5~)=- R;(sp' Sp') H, CJie,no-

BaTMJ..Ho, KaZ,ll;OM;y BePTHRWILHOMY IIOJIHMepy, nepeeeKa.D~~eyY ,I(aHHYJl 

eTpOB;Y H npHHa,wie.Ea~J~eM,y' ROHq&l:rypaitHH a( , eOOTBeTeTBYeT BePTJ!IRWII>-

HHI IIOJIHMep H8 ROHq&l:rypaitHH fo , nepeeeRaDIIHI .I(amcyJl eTpoley' Ha 

paeeTOHHHH, xpa'l'HOM r oT nepBoro. 

IlOJIL8YJ!eL .I(0Ra88.11HHM eBOIOTBOM oynepiiOS~OIIHOro rp., MH 

MO:I:eM, OTnpaa1IJIJieL HS Jlll6ol ero BepmHHH B O.I(HOM 1!8 B8al!IMHO nep

neH,nHR;YJIJIPHI:IX HanpaBJiemdt, IIOOTpoHTL IJYT:& e maroM, !.tp8THHM r . 
IloeROJILKY STOT nyTL He HMee'l' TO'leR B08BpaTa H TO'IeR OROH'laHBJI, 

a 'IHOJIO ysJIOB oynepii08~0HHOro MHo&ee'!'Ba ROHe"IJHO, e~eCTByeT, 

ITO xpaiHel Mepe, O.D;HH SaMKHYTHI nyTL, a SHa"IJHT, IIO xpaiHel Mepe, 

o;nm STWIOIUIEdt MHOroyrOJihliJIR. CBoleTBO I .D;ORaSaHO. 

Onpe,neJIHM TenepL ,lJ,1IJI R8:1:,ll;oro nOJIHMepa p , JI6.Ealllero B 

eTpoRe e npHBe,I(eHHol ROOp;nmaTol [ i ] ( eTOJI6~e 0 npHBe.I(eHHOI Ro

op.D;HH8TOI [ j] ), MB.Tpmzy M ( P) pasMepHoeTH r , B KOTopol Bee 8Jle

MeHTH L - TOI eTpORH ( j -TOro eTOJI6~) pa.BHH e~e , a OOT8.lll>

HHe SJieMeHTH pa.BHH HfJIIl. JVm MHO.liteeTBa IIOJIHMepOB iJ'~ onpe,neJIHM 

MB.Tpmzy "1(.'?) ~ ;"£3' /'1(P). IlpoHSBOJIJ..HYIJ Ma.TpHey A pasMepaoeTH r 
e ~eJIO'lHCJieHHHMH 9JI6MeHT8MH 6y,neM H88HB8T:& p83JIOXEMOI, ecxa 

CYJileeTeyeT Ta.ROe MHOJteCTBO nOJIBMepoB 3~ , 'l'l'O A = ~ 9i. M ( P). Or-
MeTHM npoeTol q,aKT : eCJIH uaTp~ A H 8 pasJio&HMH, To pB.SJCo-

.EHMa H MB.Tp~a A + B . 
C~PMYJIHPYeM TenepL YTBep:.:.neHHe, .nooTaTO'lHOe ~ onpase.I(JIH

BOOTH Teopelll:i I. 
YTBePMeHlle I. MHozeoTBO ys.~oB pemeTRH, ae npBH8AIIe~ oynep

no5l!llij!OHHOio\Y MHO:I:eC'l'I!Y, Be MO.aeT 6H'!':r. IIO!.tpH'l'O IIOJIIDiep&llll. 

.IIoRaSaTe.&C'l'BO. Paee~C>TPD npoDBOJIJ..BHI aTau:omml MHoro;rro,n.HliJt 

P , IIPBH8AIIe:1:81Qd cynepnosl!llij!OHHOIIJ1 I'PailiY. BH6l!lpwr COO'l'Be'l'C'l'~ 
IIIDI o6pasOM HOB)'II CHC'l'eyY l!COOp.I(I!Ha'l', 110:1:611 Bcer,na IIOMBC'l'l!'l':& BD

RIIII Jiemd yrOJI P B aa11aJio xoop.I(I!Ha'l'. 06osBa'll!ll 11epes T MHo

JteCTBO ySJioB pem~TD, OrpaBI!t[emmx P , a 11epes f' -IIHOJteCTBO 
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Y8JIOB, ~e:I:BIIIHX ero rp~e • IlyeTL p 
1 

- BT&IIOHHJll MHOroyrOJIL

RIIIlt, pa.BBHI p , HYBDJtd ROOp,nHBaTH mmHero JieBOro yrJia ( I, I) • 
IIHOJtecTBO BHYTpeHHJIX T011eR P' o6osHa'lJDI -qepe8 T 1 

• PaeeMO'l'plDI 

IIHOJtee'l'BO T, = T t- r () T I H OIIpe.I(eJIHM MB.'l'PJII1Y M (T-t) pasMepHOC'l'H 

r 'l'B.BYJ1 1 'l'l'O ee Ma'fPJ!111Hd 8Jleii6H'l' m(<,j) pa.BeH 'IHCJIY TO'IeR 

~mozecTBa Tt e npHBe,neHHHMH xoop,nHHaTa~~~~ [ i I j J • ITo noeTpoemm, 

Bee 8JielleHTY: 1'1 (T~) pamm YB:K.D;y co6ol H p8.BHli "IIJIOIIIB,ItH" MHOZ6CT

Ba T1 B e.I(HHliiUIX r z. , T. e • BeJIH11BHe l T, I /r 2 
• 0-qeBH,nHo , 'ITO Ma.T

~a M ("G) p88JioDMa. CTopoHH MHoroyronBl!lxa P , ROTopse eo

.nepzaT ysJIY:, IIpHHa,wieaaD~He (' n T 1
, B880BeM BepxHHMH, eCJIH OHH 

ropl!I30H'1'8JILHH,H npa.BHMH, eCJIH OHH BePTHR&ll:&HH. 

PaccMOTPHM MB.TpHey 1'1 (T1)- H (T) H sSMe'l'HM, 'ITO oHa HMeeT oT

JDI1mHe OT HYJIJI 9JI6YBHTY: 'l'OJIJ..KO B nepBOM eTOJI6~e H nepBOI eTpoRe • 

Bee ueMeH'l'H nepBOro CTOJI6~, sa HCMil'leHHeM m (o, o), pamm MeE.JlY 

co6o:l: m(1,o):o m(Z 1 0)=··· = m(r-1,o)s. K';J· 

AH&IIOrH'IHO, m ( o, 1) = m ( o, z) = •" = m ( o, r-1) = K"' . 
SJieMeHT m ( o, o) MaTJlH!Vi /'1 (T:, ) - M (T) pa.BeH K x -t K '1 - ( 'IHOJIO 

nepeee11emdt npa.Boro xo~a :aepxael eTpoRH e BepXHHM xo~oM npaBol 

CTpoRH) + ( 'IHCJIO nepeee-qeHJdt JleBOro RO~ BepXHe:l O'fPORH e HDHHM 

KO~OM npaBOI CTpoRH) = I( x -t K lf - 1 • Hs noOJie.naero pa.BeHeTBa 

CJie.nyeT, 11'1'0 Ma'l'~a N(T-t)- /'1{T) BepB.SJCoDMa, a saa'!HT, Hep88JIOD

ua l!l MB.T~a M (T) • T8RHI4 o6p880M 1 MHOZBC'l'BO TO'leR pemeTIGI 1 OI'

paR11111eHHoe IIpoJI[SBOJIJ..HHM 9TaJIOHimM MHOroyrOJIJ..HHROM,He MO:I:eT 6HTL 

IIO!.tpH'l'O IIOJIHMePaMH. PaecMOTpHM TenepL CJIY'lal, xor,na "liaO'l'L MHO

:KeeTBa T IIPBH8A!IBDT eynepnos~oHHOMY MHo:.:eeTBY. 06o5Ha'!HM 

STY -qaen MHo:.:eeTBa T liepes Tz • BwleHHM yCJiomm, IIPll KOTOPHX 

'l'O'IBJI MHOZeCTBa T '\ Tz MOryT 6H'I.':& IIO!.tpll'l'H IIOJIHIIePaMH. 

Bli.IteJII!II JI[S MB.'l'~ M (T,)- M (T) Hep88Jio.DIJIYil 11aeTL, BH

'IH'raH JIS Hee IIOCJie,I(OBa'l'eJIJ..HO 118'1'~ !1 ( P) C 8JI6MBH'1'8Ml!l, p8.BHHM11 

e~e B nepBOM CTOJI6~e, a 8aTell Ma'l'p~ M ( p) C 8JI6MeHT8Ml!l, 

paBHHMH e~e B nepBOI CTpoxe. HepB.SJCOZDiall 11aeTL MaT~ 

f'1 ( 7', ) - f1 ( T) IIpe.I(OTaBJIJieT eo6ol MaTPBDJ', B ROTOpol 8JieMeHTH 

m ( o, 1) 
1 
.n{ 0

1 
2 } , ••• , m ( o, ,.. - 1 ) pamm e~e , a ooT8.lll>HHe ueMeHTH 

pa.BHH ayJIIl. TenepL .MH p88JioDM>eTJI MB.TP~ t-t(r_,)- f1{T) -r M (Tz), 
a CJie,noBa'l'eJIJ..Ho , H MB.TP~ M ( T) - M { r 2 ) , aeo6Xo,Jg[MO , '1To6H 

BHII~OC:& O.I(HO BS ~ 'l'pe6oBaRIIII: I) B HepasJIOIKMOI -qacTB MaT-

~ M (Tz) Bee SJieMeHTH m (i,j), i_ <F o, j :f o pamm e~e; 
2) paBeH e~e SJieMeHT m ( o, o) • IIepBOe Tpe6oBaRIIIe oaBa11aeT , 

'ITo o,nHa •a To'lex ~mozeeTBa Tz .no.DHa npBH8A!Iezau c:aepxpemeTxe , 
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'ITO HeBOSMOlltHO, K60 ITO YCJIOBKD TO'IIKH CBepxpeme'l'RK He np~e&a'l' 

cynepii03mn'[OHHOMY MH~CTBY. BTopoe Tpe60BaHKe TaDe HeBI:mOJIHJII&). 

)leiCTBKTeJI:&HO, ITO onpe.n;e.zremm cynepnOSIIIIVIOHHOI'O MH~~Ba BCe 

ero TOTDm npKHa.zt;~~eJKB.T nOJIJ!MElpaM o.n:ao:lt Hs KOa«atryparont. Tor.n:a ae

pas.noJIIJDIWI 'laCT:& MaT~ M (Tz_) MOlleT 6H'!':& CBll3aHa C COBOeynHOCT:&Il 

ySJioB, npHHMJie&alltHX rrOJIHMepar.t, ae Jielt81QKM nOJIHOCT:&JJ BHYTPH P • 
Ho, eCJIH BayTpeHH.!tll TO'!Ka p C np:ue.n;eHHbiMH KOOp.n;KHaT&m [ 0, OJ 
npKHa.zt;~~elltRT r -r.tepy, STOT r -r.tep IIOJIHOCT:&Jl JieDT B p . CJre.n;o

BaTeJI:&HO, HepaSJIOEHMBH qacT:& MaT~ f1(Tz) He MOlleT COCTOHT:& 

HS e,IJ;HHCTBeHHoro aeayJieBoro SJier.teHTa nL ( ~ o) • YTBePJt,IJ;eHHe I .n:om

saao, a saa'IHT, cnpaBe.n;JIJIIBa TeopeMB. I. 

2. Aim r -r.tepa c 'leTHHM r oo;eam (I) MOJJteT 6HT:& YJIY'DlleHa. 

BOCIIOJI:&SyeMCH TeM 06CTOHTM:&CTBOM, 'iTO 'IEiTHHH IIOJIHr.tep opHeHTiipOBaH 

OTHOCHTeJI:&HO JIID6oro HS npHHa.zt;II~ eMY YSJIOB, T.e. Bcer.n;a MOE-

HO yKB.SaT:& HarrpaMeHHe, B KOTOpoM HaxO.n;KTCH 60JI:&IIIHHCTBO H3 OCTaBIIlHX

CH YSJIOB OTHOCHTM:&HO BH,IJ;eJieHHOI'O. Paccr.taTpHBaH 'IEiTHHe IIOJIHMepH 

Ha ySJiax, 6y.n;eM C'IHTaT:&, 'iTO ~ IIOJIHr.tep onpe.n;eJIHeT OTpesOK 

nyTH, Hanpa.BJieliHll! OT ,IJ;aHHOI'O ysJia CBepxpemeTKK K O.n;HOMY H3 CMeE-

HHX ee YSJIOB. ilyT:&, Ha'ilti:HaDildCH B O.n;HOM HS YSJIOB, MQ-

EeT CHOBa OKaSaT:&CH B .D:aHHOM ySJie, TOr.n;a 6y.n;eM I'OBOPHT:&, 'ITO 

KOHqmrypao;HH IIOJIHMepOB Ha CBepxpemeTKe IIOpOJK,IJ;aeT 3aMRHYTHI JIYT:&. 

3aMeTHM, 'ITO onpe.n:e.n:eHHHe TaK.KM o6pasoM JIYTH ae caMOnepeceKB.JJTca, 

TaR KB.K HS Kallt.n;OI'O yMa CBepxpemeTKK Bl:lXO.n;KT JIHIII:& O.n;KH Hanpa.BJieH

HH:It OTpeSOK. HMeeT MeCTO CJie~ee YTBePJt,IJ;eHHe. 

YTBepJK.IJ;eHHe 2. He Cyn(eCTByeT KOHciJHryp~ r -MepoB C 'IEiTHHM r, 
nopo~~e:lt Ha CBepxpemeTite XOTH 6H O.n;HH 38MRHYTHI IIYT:&. 

)loxasaTe~cTBO. ITpe.n;rrOJiomiM o6paTHoe H paccMOTPHM SaMRHYTHi rryT:& 

. P .J rropo~aeMH:It rrOJIHMepaoii Koaqmrypau;Re:l!. IIpHBe.n;eHHHe Koop.n;KHa

TH ero yrJioB HMem saat~eHRH [ o, o] . PaccMoTpHM MHOEeCTBO G 
ysJioB pemeTKK, orpaa~NeHHI:lX P H HMei<ll1HX rrpHoo.n;eHHHe xoop.n;HHa-

TH [ r /2 , r I 2) • ITo npe.n;IIOJIOllteHHIO Kallt.n;M lti:S TO'Ielt MHOEeCTBa 

llplti:Ha.zt;lle~T IIOJIJti:M8py. PacCMOTpHM Harrpa.BJieHHHe 0Tpe3KH Me~ CMellt

HHMitl: TO'IKaMH G , orrpe.n;eJIHeMHe JieJKaii!HMH aa HHX rrOJIHMepar.m. He 

CYmeCTByeT HH o.n:aoro oTpesita, rrepeceRaiOmero P , ·:a6o TO'IIta nepece

'leHiti:H C He06XO.n;HMOCTbiO rrpRHa,JJ.JielltRT ,IJ;BYM IIOJm:MepaM. ITo STO:i! lite rrpH

'IHHe B rryTH, orrpe.n;eJieHHoM aa MHo:m:ecTBe G, ae MOllteT 6H'1':& TO'ieK 

BOSBpaTa. IIocKOJI:&KY :as Kallt.n;O:l! TO'iKH G BHXO.n:KT O.n:KH aanpa.BJieHHH:It 

OTpeSOK, ITYT:& He HMeeT TOtreK OKOH'IaHJti:H, H, CJie,IJ;OBaTeJibHO, co.n;ep

lltRT xoTH 6H o.n;HH SaMKHYTH:i! aecaMorrepeceKal!lltRiiCH IIYT:& P'. Mii 
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nocTpoHJIH IIYT:& P , nOJIHocuro JieEaii1R:It BHYTPH P , npH'IEiM ,wm 
p 1 

CHOBa BOSMOmiO npooo.n;eaaoe BHille IIOC'l'poeHHe. TaKHM o6pa30M, 

Mli IIOJIY'iaeM IIOCJie,IJ;OBaTeJI:&HOCT:& BJIOlleHHHX MHOI'OyrOJI:&HHKOB. ::ITa 

IIOCJie.n;oBaTeJI:&HOCT:& OKaH'IHBae'l'C.!I HBHMeHbWHM ~aTOM, orpaHH'IHBa

IJIIHM (r-1 )(r-t) YSJIOB pemeTKH, KOTOpHe He MOrYT 6H'f:& IIOICpH'l'H r
-r.tepar.m. Mll IlpHXO.n;m.l K IlpOTHBOpe'IRJJ C rrepBOHa'iMbHHM IIpe.n;IIOJIOJJte

HHeM. YTBep-.neHHe 2 .n;oRasaao. 

C:acTer.ta IIYTel, onpe.n;eJieHHHX aa cBepxpemeTKe, He co.n:epza~~~aa 

HH o.n:aoro saMKay'l'oro IIYTH, coBrra.n;aeT c ~'iecKOi io.n:;r:&ll, pac

CMOTpeaaoA B pa60Te O.n;HOI'O KS aBTopo:/II • B pa6oTe II IIORasaHO, 

'ITO B STOi MO,II;eJIK MOJieicyJIHpHM CB06o.n;a ~~ Harrpa.BJieHHOI'O O'l'pe3-

KB. r.te:z,n;y CJIOJIIHID.m TO'IK8Mil pemeTRK CBliSaHa C MOJieicyJIHpHOi CB06o.n;oit 

~z .n;HMepa llpH IIJIOTHOI ynaKOBite aa KBa.n:paTHO:It pemeTite COOTHOWe-

HHeM !f,. "' !f f = exp (It G / r ) ( £:;. - nocTosnmaa KaTan:aaa) • 

Kaz.n;OyY Harrpa.BJieHHOyY OTpeSHY Mellf,II;y CMeJIIHID.m YSJiaMH CBepxpemeT

RK cooTBeTCTByeT r 12. pacnOJioxeHHi r -r.tepa. Tor.n:a :as YTBepJK.IJ;e

HRH 2 CJie.n;yeT, 'ITO 'IHCJIO KOH<flllrypau;R:It r -r.tepoB Ha HCXO.n;HOI pe-

meTite He IIpeBOCXO.n;RT ( r 'fr I z ) N I r 2. , a MOJieicyJIHpHM CB06o.n:a 

if r He npeBOCXO.n;KT ( r '{,.. 12 ) "1' • CnpaBe.n;JIJIIBOCT:& TeopeMH 2 
.n:oKB.Saaa. 

B CJiy-qae r= 2. OD;eHKB. (2) COBIIa.n;aeT C TO'IHHM pesyJI:&TaTOM 
/I,2/. 

B sB..KIIJ1IieHHe O.n:HH HS Hac (B.E.II.) 6Jiaro.n:apHT coTPYPJUIKOB 

Bpowraacmro YHHBepcHTeTa :a HaCTHTYTa «ats:ra:KH BponnaBcKoro noJIH

reXHHt~ecxoro HHCTHryra sa rocrenpHHKCTBO. 
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