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I. B.aBnclfI1e 

B pa60'I'8X/I - 3/ CSwnM o6HapYXeHbl CBH3 8.H lfhle COCTORHlHI COJlHTOHcll , 

JlOKMM30n8HHhle Ho. MMKpolteO,lJ.Hopo.u,HOCIf'RX c pe.D,LI. TaKHe COeTO"lIMfI M01 'YT' 

c~eC,. n088Tb 8 pa3.J[KtntbIX cpe.n.a x, omiC bl.88.eWLDC napaUCTPaMH nOp1UJ.KO 

¢ 1 YllOBJIOTBOP.sm::t.IDAli HOKOTOpwM H8JB1He AIIUM II,H~peHl'J18.1lbHw.I 
yp8BtU?tIIHIMI . B CJlytL80 O.D,HOI"O CKa.'l flpHOro napaMe'l'pB nopft,nKB ¢(x, t ) , 

)( =- ( KII X, I ., . , X" ) • CO OTBe TCTDyr>Utee yp8BHeH~e MOntC nOJJytU1 Tt> 

", Jla"P"I<I"aHa 

S '2 2£= [l¢-j(v¢)-VCX,(M]dX, (1. 1) 
.0. 

rqe 

¢= dt¢ I '1¢= (Ox,¢,Bx, ¢, .. . JJx"¢). 
He OAHopoJJ,HOCTK c pelUl ~HTbI.BBJ)TCIt 38BH CH V,OCTbC n OT eHUJ1a.U: b HOP. ;)HeprHM 

0'1' X . 
YJl,06HO ~en~1Tb 3He p I"HIJ 83B.HMO.llec:\C'I'EIUi nOJiH ¢ C lIeOAHopOA HOC

Tri MM B 01'AEUlb tlhl~ 4.neH . noJ10.HB 

V = Yo (¢) + l{ (><, ¢) f'r) ,1"= (1';) · 
JJlCC'b flftpaMeTPW •.f1i XD.pa1<Te pH 3 y1OT JoIIHTeHCMBH OC'l' b 8 3 6JU040.n.e AcT BH.A nonA 

C HCOJl,HOpo.c,HOCTIIWK; ApyrHe napBlteTpw, onMCblBann:He nona.,eHHe )II 4xlJJMY 

H80.n,HOpo.n,HOCTeR , 0603Ha1,{e~ aeJorOT OQMew . I lpellnO.llaraeTC~ . 4 1"0 !rpM 

.!"i ::'O nOTeHliMM ~ oCSpamaeTC9 B HYllb, " CKCTeM8 CTSHOBMTCH 

npoCTp8HCTBeHHO-OAHOpO~on . Kax nOK83 8HO e/I-3~ HeKOTop~e C~O~C!Ba 
HeOJl;HopolIJ'lOQ CMCTeww NOry" KBl.I ecT BeHHO OTJtKl:l 8 TbCR 01' CBOnC'rB COOT 

be'I'CTI!I~cR OAHOPOAHOA CMC'I' eKH A,8&e rtpM CKOJI:b yrO.D,H O M&Jn:a .3HBl.IeHH.A X 

jli. . n03TOWY Ao'.Il H3j"18HHR 3!W1eKT OB KeO.illiopoMiOCTeR HeodxOAHIIIl 

MCnOJlb30BaTb npM6Juta8HHble 8.HMMT Ktlect(){e "11M lIMCJleHlible MeT~.I!.H. He 

CB.R38HHlie c npe.Q,nOJtOXOHHeJol 0 M&l(OC'l'M ~ no CpaBHeJfM1:l C Yo ( B HBM

60Jlee MHTepe.CHlIX It,IIR ¢g43lNec XHX npMJlO&eH iI;" CHCTeMaX 3'1'0 y'CJl08Me, 

K&K npa8M~O t He 2wnOAH~8TCR) . 8 3'1'oA pa60Te, KaK" ,/1-3" CQK'I'SeTCR 

~~o Yo • Vi cpe....... no 8e'M~'He . • p!l36.eK>\e V Ha Yo • '\Ij . 
KaK " npe.a,CTssnemte 0 " COOTIH!'!'CTB)'I)II.eR O.Al1opo..llHoR CMctewe"', Hc non b 

3yeTcR JtJ1.Q.b "pM aHaJlM3e pe3 Y".'!'8'1'OB. 

YpaBHe""e A" /fJ ( VII" 8,1 V ) 

IJilloCl'!IflIliIo1!I tlJlCM ~-, 
IVlCllllloD hct.JellOI1l!IJT 

6&1SnloJCTEl . ... 
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( 1. 2)ij;"- vZ¢ = "\~ 
D,OnJ:HO 6 b1Tb .n.Onn.nHeHO y c n OBJ.tRMH H8 r paHHIJC dQ 0 6.'1 aCTH Q C /I?". 
Ec~H CMCTeM8 r.OM~eHa 80 8H cm"e~ none , TO K ~ar~HaHY (1 .1) C~eAYeT 
Il.06a B~Tb COOTset'C'1'8yt.11q" e tUl e HU . O rtKCUB~"e D3IDJ'Mo q e t\cTBHe C 3 'TltM 

"On eM, Hanp,u.tep , 'l"He~H.bIR l.I lleH 3' if,> • '(= const. B peB.JlbHOn CI1C'f'eMe , 

f<pOIof t:;! TOro I J,«H 'Y'I' 6l1'1' h c )'IIleCTBe HHblMlt 3~K1'U 3B1j'X8H~F! . JlnR HX onHc~

HH A B lleByn 1..l8CTb y p 8BHetH1A (l. ?l ~a..'IliO I{06SBHTb npocTe~!lJH R \VIeH cI¢J • 
0(= wrut. 

~-cJt 'K B COOTS81'c"By:oiqe ~ On.HOPO~I~ O~ CK C'l'eMe, T . e. ttpl-! 1'; =O) C.,YII,e 

cT nym CO'IHTOHbI, '1' 0 [)HI1 Mo r 'yT 110 KaJI'H30 gaTbCH itS npl'lT.RI'luauqHx HOO,o,HIJ 

port,HOC'T't1x. SrlJ1 ;t ;:UI ~Q TO p!:lX nOT t'HU1an V1 pe3KO Y"H~HblWleTC Fl He HC(50Rb 

110M I1Hre p&alJC. "rr;l KiW (,Ta'r~~ec'n1e (He 38BKCffilJ,a e 01' t ) COC TOIIHM;R Iothl 

n Ha 3 b1 58ero.:. C 8~3aHHbL!o'IH co C'rORHi'l1Im COIlRTOtIO B. 

CTaTK",ecK~~ CBn 3aHHbl I.S COCTOHI11t~ MDI",)'1' C,V1~CTBOBal'b It B TOM CllY

t.la o , KorllB n p n f i = 0 Ue-f COlUHOmibfX COCftOHHi, il . d 'lTOW c.,yqae OJn~ 

06pa3YIOT'CA 30 CLI OI' HeOrtHOpOltllO('Te A , B. 'I'8o.e 3 a Cl.leT SJUUlHKft rpaH~ltHlJX 

yc.nOBi1 ;t H BHet!IH41X 1101len . lIPO~ 'r'eltlaHe !'OtfHO pemaeMbie MOaeJUt T8.KO t'O TUIlR 

pnC CM01'peHU a/'I/ . 311M n OJlj'48 tlTCfl, eCl H-I B n pOCTJ)aHCTB8HHo-OJlHOM8PUOM 

CJlyu.e ( n ~ i ) nO,10".Tb Vo = i ¢ Z "V1 = j'b(_) F(d» • qe 
F (¢) - HOKOTOpa4' HeJJIo{Ue :lHB fI cPyHKt.lH.R nonA ¢ . 8 S(x) - ¢lyH KllH.ft 

.!l>tpa Ka. ipH pB3n><UHOM B~6op. 1,yHKUH" F(¢) . onpBitEUUlXlllBii 3Hep""'" 
B3aHM0.4e~CTm1A nO"HI ¢ C TOqellHOn HCOJ\I-IOpon,HOCTblO, J.4OlItHO nO;l)'1.!HTb 

(:8.3nHjHlUC CS.AJ8H1-1h::e eOCTOflHVlA H Mon,eJTHpoB8TbMHOf'He 3rW!eKTbI , H3Y4eH

tlble B 1-3/ , a 'l'aK1I:e o nHCblS8e Mble HI'I:~e. 
Oco6wR I1 H-repee C T01.fKH apeHI1H B03WOIKblX npMJlOIeH.HA" npe.n,C1'USJIRiOT 

CBfl38HHhle COCTOAHMft CO.l]KTOHOB (cflJroKcoHOBl B p8cnpe.o.eJteHH~ AlK03e ;pco

H0 8eKMX nepexojJ.sx C N.HKPOHe o.o.HOP0,D.HOC'l'P.MIII, K01'opbfe MO:.cHO npH6n"~eiHiO 

38,D,8Tb S -<J!yHKl.iMflw:H-). B o~oNePHo" O.'lYQafl COCTOftHH e T8!to ro n epexO,[l.8 

onHChlsae-rCA .:te.30~ ¢ (x I t) ,K01'OpaH y.u,OBJIe'l'BOpfteT ypasHeHHD 

¢; +0'1> - ¢/f +[t-f', S(x,x',j';i/sin¢= 0, ( I. ~) 

f'lI,e CKMBOJIOM '8 WbI ol:io3Ha4H!lH "pa3"'838HH~" ~ -¢yHxUI-{(I, T. e . 

i.lYHKllHKJ. onpell.e _'JP-Y'j!) H8 He 60JIbUJOW HHTepSaJIe I"'.1 ~ e <:,< 1.. ~ y .n,OBJIeT-

BOPRDurfD yCJIOBHIO o(1t)a,c .. 1. . llpM 3TOM ¢(,cl t) onpe,II,enAeT 
lIlf'HOBeHHOe 3H8L1arn~ 3JleKTpMtl:eCHOf'O nOllFi B TO'4He x , a ¢'(x, t) 

Jf} 	 ~CnOJlb30B8HHe !j -41YHKllMA y.o.06HO nplf aH8Jl.HTKtl eCKMX paCll eT 8X" . Pe8.J1b
Hbf€ MHKpoHeO.Q,H0pOllHOC'l'M "'OiViO OfMCLlB8'l' b G -¢yHKHHRMM .l] MlDb n pH yeno
8MM, 41'0 none ~ .o.OCT8TOQHO ManO "a~eHR8TCR H8 npOT~eHMM KeoqHo 
P0,lViOC1'M. 3lI,8Cb 161 paCCM8TpMSa ew. ·pa 3w.8.SSHHWe " HeO,tVio po.c;IiOCTH 
He6oJIbmOrO p83wepa. Oro 0 3HSQae,.. S qaCTHOCTK, LITO 08 paMeTp hi 
B <PoPMYne n. [) ) OrpSHHQ eHbI, cKuew.y,- { 1 (CM. nO,IQX>6Hoe / I-3/) . 

2 

_ 3H8t1fnfl'e lml'HHTHoro sellH\lK.HbI 6e3psShlcptru, 0 BWOpe COOTIOiR (Bee 

BeTCTB)'lItIfHx eqMHKD CW. 2 ). 3HaQCH.JUI: HHelllHero M8MiR't'Horo OOJlR H8 KOH 

Ilax nepexoJl,ll )( .. 0 " x ~ e onpe~eJUllOT ¢'ro,t) . ¢'(l, t) 

f$(O, {)= ho, ¢ 're,t) = ht 	 ( 1.6 ) 

rpaHH1.IKNe yCJlO BHA MOJry''l'" 6 t:lTb K (SoJtee C./IOl\HbI)rDI t HO wt» orpaHlulKMCR 

paccMoTpeKKeM K8~6o~ee ~KnH~~ yCROBM~ (l. ti l. 
EcJHt napw.4eT~ h. , ht, t r . OnMCblBaDl!,i1e IHeiDtOf,e B0 3JJ,eRc't' BH..R 

H8 nepeloA, KfJ' 38.IH4CH" 0'1' epeWetfM 'nape).(OTpbl.f'i , OIlKCYBBJ:lUl,~e Heozt

HOPOJlf(OCTM, MIll C'IMT8.ew 3$,.[\llHt-IhIMM. xo,.~ M KK. B npMt-lu...mo. WOXliO " 3 We 

JiftTb) . ,.0 B nepexo.Q.8 loIOI'Y'I' tyIleC'lBosa'b CTaTwqeCKKe CQC"r'ORHH.R ¢(x). 
lbteno ,I C90t\CTB8. 3"~X COC TOJIHMR 38QHCHT 0'1' 119P81le'l'POB f.,
f· (h" hlljti , )li '!' 0' ) . B o6:qeM cJI)'Ose npoCTj>IlHCTBO nap"""'poB 
nOCTOftHHO , 8 H& PpBKMUAX 06Aac~eA NeHReTCfl CKa~KOM. 370 ffBn eHKe HB 

3W8~~ 6"~K8llHe~ pemeHM~ , 8 rpeKM~ o6neCTeR COOTBeTCTBeKKO H83WBB

~~cn no eepxHo CTflMH 6M~KBUMH (~H nOBepXHOCTft~ KaT8c~p04). 
~R nOKHMaHHR oeHOB~ ~3MQec~MX CBOP, C~8 cMcTe~1 B KOTOPO~ 

~03WO.HW ~H~pKBUM~ . He06xo~o rrpeMne ecero H&ATH nOBepXHOCTM ~K¢YP
K&.IKtt M tn"ICJIO COC'I'ORHtlA 8 K~O P. 06.n:aCT'H. OCOObllll tlH1'epec rtp-eACT8UfIIl'r 

YC'f'OPlI,KBblC COCTOfl.HM1L JIDrjoe cTaT~ecKoe COC TOJlHHe , YAOD.1Je"BOp~ee 

yp8BHet<H" (1. 5 ) • r p8H"""IDl YCnOB""" (T. 6 ) . " seT 3'CTp8OIYI& OWKK1L<OHMY 

"C8000AHoA ~ 3HeprHH 

t 
'tJ =: JUrp'Z+VCr, </»~Jdo horP. -At rP, , (J. 7) 

o 


r ile </>. :: ¢ (o) • 4 " r/J(l) • D,!!" noT<! oruHe"bHoA 3Hopr H. "cnO"b30

BAHO oti~ee OC!03H8:QeHHe _ 


V C>< ,q,J= :!(X,x'1'iJ(f -WS¢); j = l-p8()(,r,)I'.) ( 1.8 ) 

( aCH08~e pacc~e~fl 3TOro M ~eAYQ~ero pe3~eDoB no c~ecTBy He 3S

BHCflT 0'1' HOnKpeTHOrO 9"",8. V(){I ¢) ). 8HeprM~ WlBI"HtlTKIllX nOJleM M TO

KOB BKY'r'pM nepeXO.lt8 onpeJJ,e.ueTclt nopeWf tiJteHOM B npa.Bo~ '-I' eCTM ( I.?). 
YCIIoe.e o6pBm""H" aapH&U.M:1 8 Hy~b ( S ~d 0 I npH. npoH3BO...""" 

""P"BU."" ¢ itaeT ypo.aHeHK" (J . ~ ) K 1'p8H""""e Y,,"08H" (I.b) . ECIIH C80
<SO,.Q,H8f1 ::JHeprK.R :t MHHKMMbHa ,D,JlR lIe KOTO ~X)J"O pBDeHHA ~ (x) {T . O. 

82 't/{¢.] ~ \. TO peIIeHHe yCToA~.80. :lro YC008.e YCTOA • • BO CTH ""

nonHeHO. eCIIK ace c otk"'t 8 eHHlie :m8~eHMft ~ .IJMHeAHoA Kpae80P 

38Jt11~H (rne V&'" V+tI \ 

_"i'N+ 11J,) ~(w)),,/, d 'f , ", '(0)" .". (1)",0 (1.91 
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HeOTpHU81'eJlbHN. c.cnH OAHO H3 coCSCTBeHlilIX 3H8tleHHA 3a.n,8lfH (r. 9 ) o6pa 

~aeTCR B Hy~b . TO HMeeT MeCTO CSH~KallHR. HH~H cnOBBMM , ypaBHeH~e 

::>. (pJ = 0 
onpel\e.,~~ no90P.XHOCTb 6H<!JyPKAlll1A . 

B pa607e/~1 6WAO nOK838HO,K8K HaXOAK~b pemCHHR 86nM3 H TOlfeK 

6K<!JyPK.H,," (6WWPK8UHOHHSJI TeopH~ B03MYUlGHHA JIJIl! b'TS). K 6J,L,. pellletla 

38A848 ([. ~ ) , (1.&) H8 nony6ecKOH~HOY "HTepsaoe (t = c- ) C oAHoR 

H90AHOpo,D,tlOC1'bD (8 1'OIlKe X. ) . Ha KOHellHOM HHTOpBaJle o6~ KapTH 

nn GOJIee CJloIf{a , KMee'l'Cn (50JlblDe CBfl38HH.WX. COC....OJU-li4A " 6 0 Jlbl!le f'04eK 

6K!fJyPKBJIH~. Krut 6y.tle'f' nOKaaaHO Hue , B (JTOM CA:yllae BCTpe"J.lmTeR 14 60Jlee 

CJIO&!cwe tSJ.UfIYPK81 :Mlt . KOTOpblX He OlDlO B llO.tty6ecHoHetufOM nepeXOA,e . 

Uenb 3TO~ pa60TW - llKcneHHoe HCCAeAOBAHHB CTaTH~ecKMX CBR38KHWX 
COC1'ORHUA It " X 6M4JyPK8llMR npc.t H3",OH9UUt Deex nopSMBTPOB ( ho I 1(0 • 

l' ' e I = P .I\nR KOHe"Horo nepexO.l\A 0' X ~ l C O.I\HOR IGIKpoHeO.l\

HDpO~OCTbD. 3TH COCT OflHMfl onpenenKn7Cfl pe_SHHew KpeesoA ~~t 

,J. /1 	 .' I ' ( I. IOI'f' = 3("1 "·Jr)sm,p, ¢ (0)= n., ¢(t) ~ O. 

flp;< '"0" OllHOBpe""'llIo pem"","c. 30.1\8,," (I. 101 " (1.9),. OCHOBHoe """Ma
liKe Y.l\en~~CH orrpel\enellKl) TO'lleK 61fl/1ypf<8Ul<H. B ttenocpO.l\CTBeHHOA oi<pe 

CTHOCTM 3~HX TOqeK 4HCneHHOe pemeHMe 3~a~ 38~T8nbHO. HO MOaHO 
IIO.AOR.TH K KKN HaC1'OAbKO 6J1 H3KO. qTO CTSHOa'lTeIl npKMeHHMo R (srS). 110 
<i>?P"Y..... E:rB ~or.... WO&HO Orrp9l1eJIMTb T04Hoe nono,""""e TOQe. 6H<!JyPK8

UMH H Bee ~BHQOCKKe X8paK~pHCTKKM pe~eHH~. 

2. 	 bH!kypKOlUfOHij8 R TeOpHfT Bo:ulytReHMg M K8'l eCTBeHKHt\ xapaK"l'ep 

pcmeH'KA 

Kax OOK83 8.HO 8/
2/ t Bd'JtM3W 'l'O\lJO\ 6M41YPK.aUJlK no IlBpaM.eTpy i. 

( BlJellltee Idnnm'l'H06 none ) pelBeHKe J8,A&1.IM ( I. 10' o6WtUio HMe6'T BllD, 

fj> (,<, h.)c ¢.(") f £/,(.)+ r!/.. (I<) .,. · .. , (2.Il 

Pile E ~ Ih. - h. l l/• • ¢c (x) - pelllBHKe npH h. = he 1-ytu<UHft 

Is - peDlOHK9 _". (1.9 ' npM 1,. = he ( Kor .... ¢ = <P. 
.A (J.~l ~ 0 I, A 07T&JIb....e <!JyH''''H. f, , " ~ 2 ""llHO

2""""CnATb pexyppettTHO (Cy/ ) . Paa • .."HH8 (2. i) "",,6o"e8 THnH\t1l0, 

OHO MlieeT Mec'!' O, eCJlM 

JI QJ , ~ 
Yo (x.4{)t, (oi) o{,' + 0 . (2.2) 

3AeCb ,{co,:' at: vex, ,,,) /¢ = ~ ) . Ec.... HKTerpe..o (2.2) 06pal111l

eTCH a HYnb, HO 	 C 
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ec ~,c";"f. A' ' ("/. . ) 	 (2.3)
Vc 1, .,. - Vc dx'" 0 JSo i .a 6: i 

1'0 Sa.f9CTO (2 . 1) MOaHO nOCTpoHTb ,qpyroe paancmeHHe 

(2.4)A. (X, h.) = ¢.. + ej + e"''' +.. . ~ 't' c i ~ 
rM € ~ Iho - he 1~/a ,j = I , a OC TaJlb....e <!JyHKl",II f., onpe

~eJUmTCR Tew *e COO C06 0M, ~TQ ", :t f, (CM./
2/), Ucoo-to noK838-Tb, 1.l'fO 

EI :lTD" cn:y\lae TlPH 1,0 -p he CJlHBBIn'~H .AB e TOllKH 6H¢lypK8lJMH, 'TaK Q'rO. 

HSnPl"'MCp , npH h. " he 061["3" he eC'Tb ,D,Be TO\flni 6H¢yp~KM, npH 

h. = he - OAH8, • npH ho <' he - HK OAHCR. IlpMMep T/lKOro enllmrn•• 
nMyt.fetiHLIA. ItaMH, OY,AeT OrTH Catl Hoe . MO;&)iO CKB3B.Tb. ~ TO a 3 TO'-' cnyqae 

np" h. =he npOHCXO.I\HT 6.<!JyP"auH~ ' 040" ~,,<!JyP"llJJH. (linK BUjlOlI\I\CHK8" 

'tol.l:KlI Cht,WPK8I rl'J l1: ). B HOfM&JlbHON c~ae (2 . 11 1:1 TO~Ke 6~ypK9WtH cn~

B8DTCft ABa pellleHHR. ttpK 3TON OD,HO 1-1:3 CoOC'l"BeHHliX 3Ha\letlH~ 3llA6l1H ( L'J' 
o6p8l1\8e.c" • HYAb " npH ho ... he peBHo

/2! 

(2. !.)" c: -ZE I/0)/ /lCo<)dx . 
Ta1C H8H 3HaK woaeT 6brl"b :aK 1'I)1JClD.TeJlbtniM . T8K n OTpKWlTeAbI., (0) 
Hl:AI, 1'0 B6AK3K 1,0:' he OltHO coi5cTBE!HHOe 3H8\WH~e o6pmi\lle1:cn 8 HYRb , 

HpII hot! h.O.•,IW DO RHX flOJ!o;..lI Tem.Ho.a .I\JlYl'Oe OT;JilWTC.lIWO.Ccml nee 
OCT&'-'1Wm e co6CTsellllllO J1t8'1eJW1I SEl,AQ'IJU' 1I~9) no.nOJil!'!'8JUd1ll r TO nOJICl1il1

Te.'lhl IOe CQC1C'11H..:.Ill!Oe 3l Wli8iWC ~ G .~) COO'l'!!e~C1.'.ByeT YCT--oHtoUKI!.-;j CBR.3W{

"oct;' COC"l'OSDI1IIl rrpuh. 'I h,.""", 06l!llpY'!eJlIIR ~O,,'" Olllj 'yplC8l1lUl ue 06J138 

Te.UlJO uU1D1CJU1n Dee 006CTseHI:!Je 3.illl'lruarut JmHc,UtoH 3liJ1,at.QI.Ua. Co:UJOI, 

JI,e.., e 11 ~Oil TOtn:e G~,yp.r:.uL,l t1.i Jill.6Jw.na';l,lue tl.!:JUlI.GU:fU , lm11pl!!.le p ,no.1!llli! 

nO'OK /l¢= ¢(l)- (>(0) 	 , 3HeprHR M 7.1\. 6Y.l\YT ."~b OC06C1fHOC'l'H, 

HanpM~ep, s6nM3H perYJlRpHoA ~OQKH 6H~allHH MNee~ NeeTO pa3Ao~eHMe/2/ 
;J~ ~ +e'<R(o) fj c"l(o) +. (2.61 

Truww 06pa3 0),l, BTOpHH ItpOM380AK8f1 :r no 1,0 ot5pa.IqaeT~ 8 I;J1O npII 

Ir. ~ Ii, (E - 0 ) . JaweT"". ~TO AOH YCTollm!ooro p6IIetlKR It (0)<O. 
ikJ 3 TOM;Y "PH J,. - he M1oIea.t 

e;~ ~ t p(O) / I _ /, /-i•. . ( 2.'7) <j }, ' ... r, n. < 
• 

2T.e . 06.8311 he 4jJYHKUKft ~(t..) BNIlYKnB.. Kax DOK!I:l ..Ho B/ , . a>myKnOCTb 

~ MWCOT wecTO H B,!J.&JIU 0'1 TO~KH 6~ ARJI n06oro YC'rOAlfHBOro 

COCT(IIAH}1" . ~8Jle e CJJM paCCMaTpMSaTb ~ Kai{ ~K11Kk) ASYX nepeWeHHhIX 

h~ H he . Paa~o.eHHH no P y~OOHO Mcnnnb 3 0 B8Tb An A onp~eAeHKR 
J1apaMe't'[.OB 'fOtIeH OI1$yp!l: BJHHi HO tfHCJIeHI-WM pac~eTaM eO.mt3'" HMX. HanpK-

Mep . nOJIOMN 
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<A (o,h.) = i(O) ~ e/I,<o)/ ~ o(~·). 
TO£',lI.a 

[<PJo,h.)- ¢..ro,h;;j = I, (h.-he) /,z(o)~ ... <2.0\ 

TaJ(i.~M 06pB.30W. In(He~Ha~ 3KCTpanOJlftlIHR OenMtlHHbl [¢+ - ¢.. J I,. 
BCiJlH3M 'fOllKH, rJt,e cHa 06~e'fCR B HY ..b, n03I!O!Ifl8'l H 8~T~! 3H84eHlt:R 

he , 1/(0) . 3Ha" 3TM BM""MItW , IOO>lHO Hall'r. pe!IIeH"" C nOM'JlI\bl!srw2 . 
3w.te1''UM. t.f'rO HB MO..D,BJlH, npeAJt<m:eHHoA 8/4~ JlerKO noCTPOKTr. Bee 

pa::uw x elfiul LiB. a TlUOlC CpBDK""BO'fb HX C '1O'lHbIMR peiemuulH. HeTpy,Q,Ho 
CI.K}p,eJUlpoas Tb H CJlKRlUfe T oqe K 6K¢;YPK.8.11KM. ~hJ npe)\ClonaraeM Cll.eJl8.'1'b :lTD 

B OTAen.HOP ~60TO . 

3. !lKCJ'letUUln anropKTt.! 

_ PaCcwOTpKM ceve~cTBO ~a~ (1.10', ~5BMC~HX 01' ~KUKH 

$(1<, x. ,}' ), i!!?lIeJlMI'Ylllllen npocTel\WyD MII'poHeOl\Hopol\HoCTb. 

B COO'l'BeTC"l'BHK C 3TM... 5 ,Q,OC'f8 TO'lHO f'n.a.I\K8JI WI-0UlKH, 6blC'l'PO .... eH1lIIq8.R

eft H8 OTpe311e wanoA, HO KOKetlHOA .D,.lIMHW. B H8C'l'ORllen pe.OOT8 AIIR npo
BeAem1 R lfl1ClIeHHYX ptlClleTOB aw6p8 K8 MOD,e:lb 

5 = s.d,'-[fi (X - " o) j. (3. Il 

OC HOBHan 3aAa~a 38KnD4 aeTCft B HaXO~eHMH ToueK 6K¢ypHallMK peme
HH~ 38~81.1H (1 . 10) 8 npOC'l' paH CT Be rtB IXlNeTpoB . B oei~ep,( CJI~ae l(HCllO 

He3aBHCH'Mla napaMeTpoe 3S.,n,aQ Ioi paSHO nR,"K: t - AJlKHa nepe X'Olt8 ' )(0 

KOOPD.KliBTO lIeOAliopo,I}"HOCTIt! f - ee p43Mept h, H /', - KBnpfW eHHOC.,.t 

lnU'HItTHO rO nonA H! KO Kl tU: nepe xo.c.! . Hcxo.c,!1 H3 t>t3Ht1eCK~ )( c oo<Spu;e

H'~ (00 . / 1- 3/ paCCM8TPHBSDTCR ~Cl\~"e 06.ICTH H3MeHeH.A nopoMeT 

poe : 4 { I ~ (() . 2 ~ Xo ,{ 6 ,(),4 (f' ,{ i , I/' oI ~ 2 ,S 
npwqew e.cer,Jt8 noJl8 1''8eM ht := 0 

f1pM 3aD,8HKWX 3 H!l1.letiKRX /' 08paMnpoe HeJI,KHeRHSJII f1BPOttIHAST 3~
qa (I.IOI ••e ..... HeCKOJIbKO HeTp"BMIIJ[bHWJ[ pe.'''''R <P. (X, F) , 
k ;: 1 ,.2.1 ... .1 ¥_., ,AMI llO'fOpiX 81it1D.1lUf8'!'CJI, 8 lIa C'fHOCTK, CJle.a.yo

III.' CBOAc"BO CK_pM. : .CJfK ¢(X, I..) - ~....e lIP. ",,"CMpOll8HtlYX 

3Ha~e.nu." .61..... H t, l<. M j<- , '1'0 WIIlIUIIlI - ¢(l<, -h.) To.e 

"""'"''I'CO pealeK"'•• 'bocno oilHaPYllettHWX HeTpMBM8JlbHIiX pellf!HlIR cYlllec. 

~eKHO 38BHCMT CT /> It ,Il,IIIR YK838HHWX 8WIIe 3H8'leHKA T\8.peMDTPOIL II1II0011

JlOcb 01' k""dM= 4 AO 1<__ ;r Z4. PemeHHII OT.l.HQamcJ!' 3HatietflUUOI 3HepM!M 

C fl 0. (p) =It{j¢l, f (,-&)(,-co:;tA))"" (3.2) 
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(lUI. "coo60llIl0n " .lteprK. 'tJ.(p) = G.(p) f ho¢. (0, p) I " 3"B~e"""",,, 
flOIlHOro no'l'OKQ 

~(>. (p) = rAe ((/» -({(o,!,) (3.3\ 

Au Hcc.neA08aHHR yC~oRtmBOCT~l KUIlOl4;,Y peneHlO(() C'l8BI.'l'CJJ B COOT

....CT8"8 38l16~" Ui-ryp".-!IHYlI"JlJln (1.9) 1.D,M8e ">lIla_c "01\)'C,"""\ 

(3.4)-'If '+ [1 - 5(><, ><" r)]ros,pr><,r) y=;\ <I, 
Y- '(0) ~ 1f~!) ~ O. 

3"8' nap""cn C06cnfflHoro 3118"""." ;I., 3W\8"M (3.4) onpeJ\e~,e1' yCTO~
""IlOCI" lUII1 IlCYC?OINMOOOTb COOT8eTCTBY"rllero ¢(x, p)<Cpo c/o, ) . Ilf'."'0 >0 pEI/!!IiH8 yC'O~'1I<1I0, npM ~c<O - HOYCTOI'lllBO. Ypa!lI!81i1!8 

')..(p) = 0 onpOllMReT O~HY ." !108cpxHocTeR 6HWP.8UHR 8 npoCTp8I!CT 

Be n.ap6.MeTpon. 
"ccne~oe8HHO npoBo~nOCb s ene~eR nocne~OB~nbHOCTM . ~R 

lfOHi'!pe'fHhIX 3Ha1:lCH.MR I' \mcnettHbIM Ne1'O.llO", OnHCSHHblW HS1JC.e. O,""CKHBoll

nHC. HOTp"B>I&JlbHble p...SHHR rp6J!H""oP 3&l\8'l" (1.10). ilitn 'IIlIJIOCO H8R

lI8HHOro pealOHIIA H."OJllUll'Ch "apeKrep.CTH"" G(p) , ~(p)H ~¢(p) . 
~....~rpM I npBooO "8C'" 13.2) """"CJ1R"C' no .B0J\P8"YpH;n 1jJo~..yna 
CM.~C:OHfl H, He388MCHWO, no CMaAA-K&8J1.P8.'f"JpioA 4nJlMYJle 6/ , rlpH 31'QN 

OTHOOHTIJIb"OJI I1Orpe~HOC7b IC ~,.! -::J,,;M,..)/ 'itI,/,t I .....R noolil! 
pacc..aTP"D8e~ ra\leKH~ f He npeBlGUa ZIt. ~ee Me1'QJlOlC KTeptU~R 
nOJlnpoC1'p8HC1'B} KllXOAltJlMCb nepowe TPH 006c'f88JUQtt :.nUlQI;!H.MR 

31ij\Elqa ILT1l*B-JIqnB.uJI (3.4), COOTBeTCT.~.R K.......0"Y .3 O~Ha-

PY>'eHlOOt peIIIeHHR. n"" H3Y''''''0. 3•••ClIMOCT.A '-o(p) , 6(p) , 
f3(p) H A¢(P) peIII,,""B, HsAAeIll!o. lin. 38l1,"""oro Ms60pa f' . pnc

CWft":'plfuanocb KaK KatlUhHOe npH(').nK&eHMe ,!VUI peIlOHH". COOTSB'rC'f'Bj"mlero 

JJO!()IC/ • .a,OCTATOt.lHO O'JlM3 KOMY • Hs60py 3K8.'4etiHR napllMeTpoa. 06e~eHMe 
nOJlj"leHHblX peSYAhT8'TOI CM. HHIe 6 p83AeJle 4. 

~. peIIIeHMA He.~It.RHOR rpaH'~HoA 38JlS"" (l.IOI HCnanb}08&OCft 

H."J>ePIN!WR IlHMor ....0)\. H'l!TOH8 ( 1lA1jii ) , IIPe.tI)I"""HHW~ elS . !lpouI8

HeH"'" HAMH JVlIl pesleKMII HeJl1tHeAHfIIX 3&.1l;R'Q M.&lfe~TiC'tIeeKOA ¢MaHlo'! nOC811

0\""0 ~O'b.oe KQJI""I!C1'BO pa60T (CW •• H!!I1pKKep, il--J2/). J!.><CI<peTHa. 

peUKS811MR HlINH liS OCHoae "eTOAI 3R...epa C80AM'r MCXOAKytJ 33JtItiY " 

nDCAe~08'T~bHOC'H ~K~eAKNX 3~~ 

- '4' + Q,. (-)~; ~ Fi(-) , (3.b) , , 
,",(0) =: u,(l) ~ 0, (3.6) 

(3.711/".t (x) .. :f.'(') -+ '<; Ui(x), 
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Jl.llR !jJyHKU~~ "j.- (,,) R 1<,-(><) , annpoKCRUKpyIIl\HX H8~CeTKe 

B~ { t" , , 0, {,Z, - - - , i,.,. ti <'/:, J C I18ro" O~ 'i £ i 
,;/(><, i) " 'i(:<,t) Henpcll"BHoro na~eTpaJElO, "") . 

¥ elfo Qi =(J-O)W3,t.-(") , F,' =J'; - (f - O)IH-" :I (K) 
ItOO np-,U5AHl19HKO CtlH,.aeTCA 3aQ,8HHl:AC. Tor .u,a Ha i - M: ware 

OP
_ 

YJlKl\llll 
3Aeeb nono

. HaqllJlb

WH.kllM fI 

Ui (X) H8XOJl;M'l'CA M3 (3.~~t (3.6); ,a,8Jlee no qx:,PMY!Je ( 3.7\ 8W\IKcn ReT

eR <fiyHKUH. ¢in (K) 
OO.ll:HYf) lJ,HCICPC'TH3811K1O, Hco6xo,IJ,HM)'D .o,.rtll rJpHM ett etfHR aSM, J.fO~O 

oCYIltec TBKTb . HarrpHM.ep, KOHelfHO-P&!lKOCTHOA anrrpDKCMMaJlXeA a aAAt.lH (J.l:i' . 
(3 . Gl Ha HeKo't"opop CeTHe iO ={x.. 17 ~'l- . 2' _ ··I N, lC "+-f = x" +h,. }I 

c, Boo61lte I"'OBOPA, ncpoMeHHw .. rr.lBrON /'" • CXOAMl'OC"I'b T8Krl 06po..aOM 

nO.llyttellfioro wrepauMoKHoro npoli.ec ca H3Y'lB.dIlCb B pa6o'l'C/ 12 • 
B H8CTO.Alllett pa60Te Aaft pcmBHHJf .IBUfeMliOt' 38,1J,3 4'K '3.~) t (3.7\ 

MCOOJtb3088JIKCb Ky6ltt{ecKHe HlITepnOMuHomme cruaRHDI. 

nycTb 3aAQHO ~oCTaTo~Ho rn~Koe OAHOr~paMe?pM~ecKoe c eweACTBO 

¢'Y1tKl",n ¢" (x, C) , rAe C - B""eeT.e"Hb~ nap""""p. lip_ tjJtKCRPOB8H 

HOM 3t1SQC-t(HM C B K811CCTBe H811&"'1bHOI"O np~t6JIMZeW"'R tipanCfI xy6)fQeclotA 

CrtI'I8:tH S O ( x .l c ) , HHTepnonHPYUltu~ B Y3.118X COTKK ~ ~HAUl10 
¢o(><'C) K Yl\OaneTBOJlRDllKA 'pae."" yeno ...... (3 . 6 ) . ,lJ,anee crpoK

;}r1Cb nOCJlen,oaaTe.'1bHOC'r!'{ CS;(x.) H 5,.( x) Ky6H\feCKH X cnnaAHoB, 

y~O I3JH~TBOplllDl~)1 l( H8 Ce'l'Ke GIJ ypaBHffUtRN 

- e;"+ Qi 6c) 0; = r=. (><) , (3. 81 

I I (3,9)"", (0) = 0,(0=0, 

(3.101Si+l~) = Si (~) + 't. <Ti (><), 

1',11," Q;: (1 - ~)ca5Si(>i). F; = $;'(><) _(:l- 8)&in s:(<). 3a.o.eQ8 
( 3.61, (3 . g) 3KBItBaMHTH.!" / CMaAH-pa3HOCTHoA exe... {AJlJI npoeTOTII 

paee...TJl1'""eTC. CCTKa c noCTO.""'" maro.. h = t I( H- () 1 


2 - ) z- ' (. - 
( 6+ 2J,Q~o a;,. +(-6+h Cl,./)~" a J ,eF.~o + F,; , ) , 


2 - 2- , 
(-6 +" ai,•.) rTi, _. -I ( 17ft), Cli. ")~;" f (-6" If, 61,;",;;5;;,,,,= 

(3.Il) 
Ie "'1f.,,,_~ ""4 f:,~,. +;f.,,,") .I' Itt= 1, 2" ",J#- .:i.J 

(-0+" 'tl~ N") 0.;,.,., +(6 "2i1~•..,) 15;;... = bYF.-,..,. , 1"2t:.~ N)/ 

8 

KOTOpa' pema..aCb H""OHOTOHHOA nporOHKOnn/. J; <lX>Jl1'y"ax (3. 1' 1 .....n 

npoR,SOObHOP <fiyHKUHR /()(, f.) nOllOlleHO 1,-,,, =1(,,", t, ) . 
Bu6OpoM 3uatleHH;t ~aweTpa ?; MOmiO B mKpoKHX npe,o.cnax pery.nH}'JO 

oaTh CXOAKWOCTb "p'oTlecca. B liac"omo,ell ~OTe ncnOJlb3YeTCII aRrOpHTM. 

npeAR~eHHwA B/13/ . 

B 1'864. rq»tU9,Q.eHlJ p03ynh"sTbl lU1CJ1€HHOA nposeplUi CXOJJ,KNOCTH peme

HH'- npK YW8HbIOOHKH \fHCIIB. Y3JI08 Ce'l'KM «> . PeueHHR SkI4"C1IRJlKC~ H8 'l"pex 

Ce"t'kax C 129, 6!J , 33 Y3J18.MK. )J,nft Cp8.BHCHKR n~8eJleH.bI 31i9400'Kft "HH~

MBJIbHoro C06C1'BeHHOro ~CJl8 " no'l'OK8 . C"O~WDCT~ x8pn1('repM3ycTCH O'l' 

HO!J)e.rneM r' I(.fl, -/I,;. )/(/,,{, - /</t) J • rJJ,e /J. • I.;. K /1./-. 
- 3HaQ""Rfl BenM"""'" 1 H8 COTKUX C IIBrOM It • I/L M Ir/" . Yo3 .a6nH

Ubi BH.D,HO. lI'PO njRjeMKhle 3K8l.1CHMlI JI,A:R t 6JlH3KK r. ,. eope1'i1~eCKOM:y 
3Haq()H"~ r . --1 1 I COO'J'BeTC1"B~ew,y K1Ul,qpaTiil;l!!0t1 no wary /, CXO~K
I«)CT\1.. Bee nprureJl9l-lHWe Hlt'Ie p63YJIb'T8TbI nOIll~etni Ha CeTKe co 129 Y3 

nllMit • 

4. OllHCBHK8 OCHOBiln pe3YJlbTa'fOB 

4.1. KoPOTKK~ nepexoA 

H8M6o.nee npoC't811 KaPTMH8. CB.A3B.KHbtX cOCTomndl no~aeTCft 8 JJ.o 

CTaTOllHO KOPOTKOM n epeXOAO. IlpM ! I:!:: 4 ' Kt;= Z C)'IIeC"l' Byer JlHlDb OAHO 

YOToSNMB08 COc,.Oftl-Ote. Ero nOJImd' f'OTOK A ¢ NOHO'!'OHlIO p8.CTe'l' C POC'f'OW 

It. 1lE!lU.Y ~OqK""~ 6M<fiyPKaWIK - h.. ~ h. ~ he. ' rAe 4:. <: 2 . 
B 3TOM COCTOJD-tMH warHH'!'Hoe nO_Ife npotwncaer- e .ne80I"O KOHU8 , .'1HlDb He

JltBliHTeJlbHO KOKUett'I'PKP),RCb Ha HeoAHOPO,D.HOC'f~ (TBKoe coc'l'OBHMe ).(bI 

Ha3Y5&eN .wRCCHeponCK"Y). EcJIH 6w He 6Y.10 HOOA,l-lOPOAHOCTM ~ TO nOJlBwA 

nO~OK B nepexoAe npR ~• .: Z l\OCT~r 6w 3HaqeHMJI I!.;~ ~ . HR..ee 

co6c'PseHHoe 3HBqeHMG: 06paTHJlOCb dill B 0, H rIpM IJ. ;. £ II nepexoA BOlDen 

6w C01IK'POH. ,D,ns. oA,ttopoAHQro nepexoD,8, TBKKW o6paaoM, ~,-e . B 3'toA 

TOQKe 68~aqMM CnHBaDTCR cTs6HnbHoe H HecTsdHn bHoe pemOHKR. Dep Boe 

( M. l HIl..... npM 1" ~ R. IlCHl>lIliIA DOTOK K weHb!IJYIIl oHeprM~. qeM ...opoe 

(Mt. ). [!pH Han",,". npKTHI'MBa.aJ;eA .....poH""JlIlOpoJl,llOCTM on T()\I"S 6.

wpJUl1IHH coxputlle'Pclt, ItO ~ ~2. ; upKQew 4: OtleHb ..weHlto y6.b1:6f119T 
, " A.'

npM YSe.IIJ!.tleHl1M f . Pacnpe,llenWHe .ulMiKTHOro noJIA ,,=)V B COC~AMH1IX 

H t M M~ npeAc~ar:lro H8 plio. L 
Ka.x nOK83aHO 8 2 • 8 nOI1y6ecKOH9qHOY nepeJtO.Q.8 ( e...,...o-l npM 

• )c" _ £ c~ec'!'BYJ:IT iI ~e YC"l'Otf\{MElie C'f8'FKtleCKM8 COCTORHH_R., it KOTOpiX 

ootrOK KOHD;8HTpwpyeT'Cli B6JlM3M HeOAKoPJAHOC"l'M. Hoe dYll,fn noK838HO, UTO 

T81Ute COC,.OllHlUI 803HMK8D1' )'lie npH tte60JrbWow YBeJlMtieHiCK t (M lfaKCHJ.IO

aruotliX .H4QOHl<RX Je.-Z M o.q ~!<~ J. l . B p"C"MB'1'MBa.""" C"Y". e 

SU'YI'"MX YC,.ORlUIIIHX COe1'OAKH~ He..r, HO npt AOCTaTOllHO M8.1YX 3H81.1eKKJIX 

11../ YC?jlOP.c.so HeycToINMB"" coc'ORH.~ 6oJ!ee CJlOICHO . IIpoIqe acero 

nOHJITb ero Ha rpa4JM.ke aOSlfCKWOCTM HHame1"O C06cT9OHHoro SKa1U!HHII "0 
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07 ho CpMc.2l . He pMC,YH Ke "('HO BIt.lVi0, I.{TO noWMMO T(NJQ1 CiH.JtlyPK8WUt 

81 (h. = he ) " CH""""PH'IHOR TOq"" 8; (h. = - he,) 0 " MCIl'teR 

OII\e ~.e TOQ~ OMWp"81"'" Btl- ( ho =hex.) H 8'; ( h. = - he, ) 0 " KOTO

pux C~KBaOTeR Ana Heyc~Bwx COCTOR~. YCTOnqK80~ COCTOP~K~ J1t, -
COOT.OTCTBy.... !!E!'0"" 8,8J • lIeyc!.~n""uo.. y COC'!:!I(IHHD 1'1, COOTBeTCT

B'!.e'r KpKBU 8f 4.' . 8 COC TOHHHIl If, - KPXBaR 8: ~ . Coc..!.~JlHHe 
Hf c~eCTayC1' Ha HHTepBllJJe -42 .c /-'0 .c 4

t 
t e. COCTORtfl1e H I 

He KHTCpB8JJe -hc., .cho .,( he.. . MarHMTHl:le nOTOKlo1 A¢ Bcex COCTOIIHU~ 
pe3KO O~'.~.I'JTCR ( pllc.3 l . Ha rnpeaKe -4.. <' /'0 <. he~ CJJqeCTDYOT ellle 

O~tO HeYCTO~Boe COCT ORHMe ~ (cM .pHc .2 , 3) . 3aNeT~W, liTO B TO~Kax 
6H4r/PK8l!KK 8.(. ~ ~ HH31l1ee c o6CT6eHNOe 3HB1.feH'KO tlO 06po~8eTCR D 

KY~b t 8 KMe~ OCo6 eHHOCTb CpHc. ll . COOTBeTCTB~ oco6eHHOCTb l o Ope 

","HMO npo..llO,IlHo~ no /'0 • 00 ) MKe..,. " ,!¢ (p.c,31. 

4. 2. 06paaOB8H'KC CBR3rutHOr O COCTOHHMft n p" y0eJlMUeHMH J\.JHUili 

nepeXO,ll6 

Ecmt, COXpaHfUI 3 H8lJeHHe Xo-Z ,jt -:1. • YBCJIlNKB8Tb f . TO 8 

MH'tep""". 4.;;; e~ 4,4 npO.C<O.....T ~K,," nepeCTpoA•• COCTomw. A 

c ot5pe30BlUntelol ~&Twpex HoehIX T O'feK 6M4JypK8UMH B!J • B,,' , 8., I B/ 
( CM. pMc.4l. I1pi! AM bHell:Deu Y8""""",,.' l PO CCTOHHM. Me.,ay TeNK.... 

/3, ' &, eM ~' • 8: )YDentf1.lK 8S0TCft . T8Pe liTO CTa CSMJJbKhle C~TORHMft 
c~eCT8yoT B .n,OCTliTOI.{HO mKpoKOM HH'tep:sue 3Ha4etiM~ h.: he ~ ho .( ~.J 
- !'C. <. 1,0 ,( - he. . ilp" YBeJI .~.HHH t 8M"""". Itey OC~.eTCR orpe

Hl4.'tIe'HtfO'A CH;f3Y nOJlcmHTeJJ b HIJM lJKC.lIOW . flpMBDJleM 388MCMMOCTb n epso ro 

CO~C'B"'Horo ~a ~o OT 40 npH e= " • "0 ~ ~ . y = 1 (plle.~) . 
3~eCb KpMBaR 8~8: COO~eTCrtiYeT CT86M~bHOMY we~CCHepoBCKOWY COC

TORHHIl H, • a, B... H 8;~' COO'l'Set'C'l'BytI'l' HOBblN CToeiHJ1bKbIM COC'POR

HHJlW. Co..nHTOHY CaHTMC OJJ,H.!OHY ) ...euy J]lEBOR rpaHHuen M Heo,l\UOPOAKOCTb'O 

eOOT8""CTOYeT KpM""" ~J ~ (coo•• 8;Bs- 1. MO.I\Y.b C06CTS...Horo 

3HatleH"R ~o TaKoro COCTOAHMR "pM YBonloNeHMH l y6wB8.eT . '",M3tNeCKlf 

3~O 03HaQBeT , ~?O OO~MTOH CTBMOBH?Cft "nOQTM CB06oAKUM" . 

~II nOAHO~W npeACTa8neHMR pli3nM~KWX COCTORHMA npMBenev MX APY
rMe ~eCKHe xapeKTepKC?KKH. Ha pMc .6 ,7 noCTpoeHW rpe4HxK a8BHCM

Moe TM noJlHOrO noToKa M :nreprKM ( He 8U1NaIlIIlCA r peHmlHOR 3HeprMM) OT 

I.. """ I. tJ o "0-2 0 .e01 . llT .. eT~M. ~TO JI,IIH CT.6••bHWX COCTO.

HMR ( 8,~ . if&; 0 11;0(J, l nonHW1I noTa. 003po.c .aBT c poe.OM 

Iw • a 3Hepf'•• POCTM npM BO'po.CTA""" / J..,/ 
~8eAew TBKMS 3&BKCKMOCTb "csoeiOAHOA" (unu "noRHOA"' 3HeprMM 

aT /'0 (pMC .81. BeTo. ()~, 8. 8,0' "l"'!lCR ~Oo) .a~eCTBel"O COB-

na.J18eT C nony1.U,totOf' B paISO'l"e/2/ • B tl.8C:THOCTK t XOpoCZlO BKJViO. 4TO K"PH
~ ~ 

m~e ()4, H .8,. 8", ' COO'l'Bc'tCTI:y'DD)te yC'l"OAlIKBYN Cor1'OIDIHN, 8hlnYJUlli.l'l!c .3 l'l!c.4 
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lis p"c.1O 11JlI,.eACHl.i pr.cnpcAOJ!e'.... .arnMTHOro no". ¢ (-X) 1VIMb 
napexo.... JIll" HeKOTOpYX.-l!3 pctIIeHKn nplt /'0=1J!.. /.0 =42. KP"BIUI ( 2) 

C0j!! ....CT.y.,. .eTU" 8. B" . Hp"aaH (!) - 8~8;' • KP"B8J!.. (3) 
B,B.,. (npH 1.0 =1 1. Kp"MH (I.) eOO'l'8eTcT.Y~ BeT •• 8,,1!.' • 

Kp.BlUI (~al - Be••• a..~a.; . (30) - ."'B. 8,'8, . P""eHMe (2) 
H8H6onee noxO~8 H8 CO~MTOH ~OK~"30~~~ Ha Heo~HopoAHOCTK H HeCKO~~

KO .o.e¢ot:..MpoBtlHHbI~ 938HMO,Aet:te1'BHeN C I'piHmicA x. 0 . B HeycTo~"U'BWX 
pealeHlUIX (I' it (3) fTOTOK kOHueli'tp"PYeTC.ft SHe lieOD/fopon,HOC1'K. 

HaHOHott. Ha pMc . :I ItpHDeItCl-tloI rpatllHl<'M "no"l'etUllt8JIoe" ypemieH"" 
(3. 'il. COOTBeTCTayT.JItKX P031UNHW peIreHHIDd rIJTr! Iso, x o .::? ,jt ~ 1
" J.c-i . Kp."we (J\ " (31 OTHOt,rr"" H HeycTOn".B.... p911e""." ".-, ~ 
DeTbflX 8., 8"" ~ 4,8v (CN . pMc . 4' . ,tl.rtn HHX 'loc:-O,2f( " 

~o ~ -0, YJ!} cooTe~cTBeHHo . ;(pMB8fl U' ) COOTBeTC1'Eye'l" YC1'oAtu{

BOMY pe:!IeHHIO lUI 881'SH B,J 8., ( "o~ O. !"?e). BMNIO, tlTI") nOTeHU KaJI 

yCToP~Boro COCT~RHHR HMPeT r8~ "~enKY~" ~. ~TO H odecne4H68eT 

nonO~TenbHb~ 3H8K CCOTneTCT8~ero HRHMCHb~ero co6C1eeHHO~Q 3He~D

11LtP. • 

l. 3 . Jn8HCK.MOCTb petueHM~ OT XO 

C yeeJu:t.tett;,ew Xo MoryT npoHCXOlV'lTb KOBUO HMeHM.A t CSJt3a~e 

C TeM.. '11'0 MeallY lIeaho').! KO"1I0M M HBG,Il,IfOPO.llHOC'fbD woae't' fbl1' b nONQCTHTb

C.R dOJl~ruH~ nOTOK. nplt Hc6onbiJlOM e O~Jl KapnlHa J{8!.iecTBeHHO 11 0 OTnM

tf90TCJ\ 	 OT paCCJClTPCHHOR S r.l.!. HanpWrlOp. eMH £-5 • ~6-.J. 
'p .~ ~ . 'rC C"tP)'KTypa COCTOllltHf$; B nep-axone npKWepHO 1'8K8..ft .e, KaK 

• 	 ClIyqae t ~4 . xo.2 .)<~ I • OT'r""'lR ~"'b KOJU,~eCT''''HWe ( ~1 
..I'I'11.JPie ft :2, hell III ~.:I pll3& ~o.nbmo ) . rlp;t YBenlNetiMH t 'fade R)RBJI.fI81'

e.A HOBoe yCTo~t.rMBoe CB.R38HHOO coc'toft}u.e, KO'ropce wo.e'l' cyqecTOOBo.1'b 
K npH /,(1 =0 ( KH8\1e rosop.A, 4-,.<:.0 l . JrO COC'P'OftHMe ec":"eCTBeKHO ClIM

"aTb HeCKOJ(bKO AE$>pt.4HPO08HKbIM COJtHl'OHON. 1I0fC81UfaOBaHHiDt H8 HeOAHO

POlU"OCTIt. 4ro6w Olt Mar C)lIl.eC'P808BTb, ptCCTOIlHH.H 01' Ke0AHOPO.D,HOCT14 .0.0 

rpw1KII J\OJImW G!J1Tb nt)CT8TO!.iHO dOllbllIKM~ rIlOC'l'4orOQHO, tlToChll X 0 • 

t ~ X9 ~ 3 ). aro YC1'oP' tmeoe COC'rOHHHe cytqeC,.flyeT • IIHPOKOM HH

Tep8aJle 3H8QeHMR /'0 • HanpMhCep, rlpK ! ~ ~() , }(o·.3 ,.f'l" 1. OHO 

cy.qec••y.., n H"TepBaJle "'-, =-0.$4; ~ h. ~.2. 4l: .!.ro OCHOa""" ~ac
1'0'1'8 4)0 • COOTDeTCT8~aJI IoIoIHKN&..1bJot0MY CO(fe1'BeHHOWY 3Ha1.(C!l1UtO ~4> 
np«Cin:3MTenbHO noC1'OAHHa 118 MH"epBalle -0, 2 ~ he 0&( 2. 3 H pe BHa 

~,,~ 0 I ~. o..s Ha\f~Hae1' 6biCTpo f1R.Jl8,Tlt nlCnb .et'5.11J113J( TatteK 6MJJyPKallM.K 

Ir~, M he" . HIl.JUNKe YC1'OP.\lKBOro CBft3aHHOrO COCTOJlHltft npM ,(;..:; 0 

M ero C,..OCDOB8.HI.8 8 IIll4poKOW ~H'rep88Jte ~KaqeHN~~" n,BDl' T8KI)P nepe"

xo.n, oc06elUo!o HHTeJ'('cHLDA: J1,.IfJl npKJIOaetfHM. 

HeCT8~MnbHwe COC'OnHMR MY He d~eM OnMCWB8~b. 11~ ~OCTa~~HD WHU

1'0 (npH [ . 6"", IiBXOJllUK liD 8 eOCTORl!K~ npH O,2~ /'0 ,;; 1,0. a npH 
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~ ~ 10 - ~o 12 COC~ORH~~ ' . CooTBeTC ~BeHH O , KMOeTCfl MHoro TOqCK 

"WPHalliIK. 
,ll.I.n nptt~oaeH~IA H8.K6onee MH'r ep ecHO, 1:11"0 rIP" .Q,OCT81'OYHO 60JlbIDOW 

)('" BO:JHMK8U'1' ...peTbe YCToAW soe COCTom;"e. lianprtMep, UP" 2= (0 , 

Xo 'lESt ~ 1 • OOMJt.MO MeP. cCtlepo8CKo r o COE!ORHHR .I1 H CBR3AHHWXII:: 

coc'I'olfHHR COJlwrOH8. ( .$ ) if lUl'rMconKTOKB (S ), nOKa.'M30B3HK!Dt Ha 

Heo,D;nopo.n,Hoct'H, C,YDtcC'l'Dye'l" o~e ABe YCTOP1tHBhlX BB'I'&M (8 MHTOP88JI4X 

1,2 .c.. /~/<. 2 , 38'. 38MeTM~. qrro B 3TON CJt~ae JlOK8J1M3088HHL1e COCTOII

HKR COJMTOH8 K aHTHCOnH~OKa c~eCTByDT 8 O~BHb mMpo~MX HHTepBOAax 

3H8qeHMA - 1.fIl<ho ~ :! ,C6 M -2 ,08<40 < I , fJ1 . TateMM: o6pn.ao~ . I 

HH'repDCu18X 1,Zfl (. l"oJ~ I,8[l "Nee-TeR ~CTblpe ACHO Bllp8illteHHiiX YCToAqH 
B~ COCTORHHfl ( CN. pMcJ2l. flpK GTO~ ~~H MeAccHcpoBcKoro H COAMTOH

Horo Ca C,.01UOIR Wo~ 0, 0, a Mil. HOBOro c octOflHMR 4>0 :::: 0 , 3 , il8.§MQMe 

CTonb 6or8To~ C1'pyx-"ypu YC'I"OR'tHBblX COC10lUIM~ 8 npOC,.e~lIeM nepeXOAe 

npellC'PalUlfteTCli Jl,OBOJtbHO HeOKH.A8lnU:4o!. 130 BrKOa.! cn~8e , B 8H8J1K't~t\.{e
/2

CKMX paCQeT8X no.rty6eCKOHe'D'loro nepexoAa Y.D.8JlOCb lIA/:!1'H JlKmb ASS 

YCTOP'll.KBblX' COCT'OftlllCR. 

~oBonbHo Heo~AAHHO T8XX8 06H8py-eKHoe HawM seCbNA QOCTOC 

CJIMRHJ!e TOQ8K 6McWPKallH.M. npoHcxoA.fUllee npM BeebMS ManOIl. H3MettCHMK 

napeM"'l'Op. He AK81'pIl .... ax 388HCKMOC? ?-0 ( 4,) 'TO BWpOlfJl....e 6.WJ>
KaUH~ BWrlUIAM" Kart MCqeaHOeCHMe ne'l'JlK . Jlo,notSHiiM ¥e CtSf:$3OM BlIrnft 

AM" C.IlMRHKe 'N)1.{eK 6K9JpKAUMM H8 ,IlK8t'JE.M!.taX 3a.aHCKMOCT~ J!J"rJ,o) " 
~(4) 

86nM3M TOliKM CJIMAt-fH.A ABYX TO'l.feK t5M¢'ypK8I1MH M·,):&HO liOPTH eHfUlH 

TKQeCKOe 8!ipUetU,e .n,.NA nOflepXHOC"H t'htmIUHll1M . .no 6y;q,eT CIlC:J1IHO 

B OT,il,e,lbHOn pa6o 'fe. 

4.Q, 38BHCMMQCTb perueHH~ 0'1' jW 
npw M&JIIllX 3Ha~eH"IIX f lAY He Hst5mOJU!.J'I'M c YllleC1'fl.eJ1HoA K8q:8C"1'BeH

HOA 3BBHCMWOC~M o~eR K8p~MKW 0 '1' D~K"lMKN~ • OllH8KO AAR ~OCT8

TOt.lKO 6011b1lK"X I' llpM M.;:JMetU!'JtMlt Jf NoaeT" npOMCXO,D,MTb poaAeHHe HOBIiX 

TO~e. ~.<l\Yp."'IlI•• JIa pHe . 13 M30~pa.:eHa 3a..HeKNOCTh IJ¢ OT hD AJI~ 
I : f O . )(.a 3 I1Jl'I pA3JI""""" f . HHtot"" .eT8b cooneTcnYeT cTa6l1J1b

HOM)' COC'fOHl1MJ), CJllUUllllleMYCH I 1'0\0(8 8 C l1ecTa6MRblmM. flpM/f~O,7 

B TO\I.Ke C , nC-WlD,MMoN;,Y, TTpOMCX01\MT po&lI,eHMe ABYX H08WX ''tOtlex 6..:

~KauKK. OAMaKo COC~O~Mftl cooTBeTcTB~e nyHKTKpKYW JlMHMftM ~HC

neHHWW MeT0AOW HSPTK He YABJlOCb. MH npeAn04areew B ~bHenmeM K3y

qMTb 3?O H~eHM e aKanMTM~ecxMMX WeTOAftMMt nOCKonbXY BCerAA YAQeTC~ 

H8CTOAbKO 6aM3KO no~OR~M K ~VKe 6"~PKaux., qTO CTaHOBMTCH npMwe

Ki4NOA ETB. Ec!eCTBtHKo, tr'fO el4e t5OJ1wtHe Tp)'AHDC'rM B03HMtUlD'l' nPM no

nvTxax qeCneHKO H&XOAM7b pemeHMR &64H3R e-MRHKft TO~ek dH~auKM . 

~eBKAHO , Heo6XOAKMO HaA'" xopomee ~"T"qeCHOe OnKCaHKO ~aKoro 
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c..tHflHHft It nOTnlTEl1'bC,. MOAH¢14ltMPOSBTb tlHC JU!'lli~R l'(eTO~ TBKKtIII 06pa30M I 

QT06b1 OH 1103DOnfU' naXO~,\M Tb ill COC TORKHfl, 06pB30saB!llHec~ nocne CJH1'I1 

H~ft To~eK 6K~pK8uMK. 

~) . 	 3aKJtDlI:CHHC 

Kpa.xo c~p",nMpye.. OCHoeHwe pe3Y.b.8TW " "X 3Ha"eH." ~,. ~311-
lIeCK~X 1t1*1I0.eHif~. OcHOBHOR peay.nb'I'S'1' COCTOMT B TOM, \ITO Bce C'I'aTM

~eCK"e COC1"ORHH" - YCTOntlM81i1e H lIeycTo~~HaLle - MQDfO 3>f¢eKTM'BHO HR 

XOAHTb \{KcneHlIU!r.I a.cel'o.qOM. itpH 3 TOM YASeTCft HaCTOlIbl{O (Sn3Ko nOAxo

,D.KTh K '1'O\lK8M 6~PK81utH. lfro 4KCJleHKble pemeHKR MO.HO CtmTb C 8H8

~HTK~eCKMMM, nonyqeH~ C nOMo~b~ 6H~pKaUMoHHOn TeOp"" e03M~eHH~ . 

:no n03UOJlRC1' C p,OC'I'8TO'ltioA TOlfHOCTbO H8XOAMTb 1'DtlKM 6H$yPI'UW)tH lot 

peweHMR n TOl;K8X r:!ll:frypKBmm. 

HBI( n~K.a3aHO IIlDC, ABe ,!VIR npocTe~GJeR CMCTeWlil. C O,!tHOn IoCHKpo 

HeoAIlOPOAHOCTblO nOJt~aeTC~ (5oraTaP. C'I'PYK1'fP8. CBft3aHHID:: COC"OIDU1~ C 

60.'1ba1MM 4KCJlOM 'J'nQDK th11YYpKllCttH " CJloIHoA nOilEpXHOC."bD 6K1rJPluund\. 

.l1J.R npHnOlCethH\ OCOdCBHO mrrcpCCHa B-03Mo:IHOC'J'o pealK3St.:MH ncpe

XOAa C TpeMil YC1'o:NHBbD.Ut He1'BJUUt COCTORHKA (H8npitNep. t .. r . )(o~2, 
I' =J) • .o,a....e c nR'l'bD yc.oi\<l."""" ......... (/.fO. "0=5. /,~.J l 
flp" YSCDH1tOHHii UMCJI'8. HeoAHopo,l\HOC'l'eA \fKCJlO COC'I'ORHHA M MX 6HWpk8

UKn, OtteBM1JtIo. 1I03pe~1'8e1'. Pa3YL'OC1'CR, Cl{CT"C.wa c A8ywt Heo.JV(OpoIt
HOCTHMH 38C~y:aH88eT c neu~anbHoro qHe~eHHOrO Mccne~OllaKHn. ~ CCTe

CTeeHHllX C $l3HttecHop. T01.tKW 3PSHMR orpeliM4ettMIIX H8 ee napaueTpiII 
3TO KCC!l~06n.H~e . nO""B~AMr"cMy. y~8cTcn 'BbDlOJl.HnT-b "e'I'O~WH :?iToR pa-
60'PI';. 

HaK~onbliJMe 1'py,rvtll( 1'1f npn lltlcnetiHliY. paC46'I'ax: CBH38Hbl C Ol.leJib 

p83KMMK 1t3M8Hett .. :ln ..." K8'QeC'PBcHHO!'l C'rPYK1'YPIi CBft3BffiUiX cocrOllHHR np,H 

l~e:3Ha4K'I'6JIbHO"l ij3MOIU~HIt:K napaw:eTpoB M C '1'BM. UTO tl8l' 8.I1pMoptioft 

ItH.Wp.M81IMM 0 C1'pyKType n08epXHOC'Te~ t5KifrY'pK8l!MlI EI npoC'I'pBHC'T06 napl

,,01poe. :7.0 TpetlY"T ~o.bIIloro 06'bewe. 611'l"ClI....n • .:\pY".... 'PYlUiOC1b 
CDfl38Ha C H8rnAAHHW npeAcT88neHHe~ pe3y~bTaToB. ~~e~bHo, HYMHO 6wno 
~ nocTpoHTb npoeKuHH nOBepxHocTeV, 6M~PKallM~ H8 p63nKqawe OCM 

(THns {»lc. ;:' ). n H8IDew pecnOpR:aeHHH , K COJlBJIetUID , nOKa Her .l\OC,.01'O'4

uoro KOJJK'QeCTD8 T04eK H8 6MWPK8l!MOHHblX KpilB~X. Hu60nee HlrrepeCHO 

6uno 6w Ha~"M 06naCTM . 8 KOTOpHX C~eC'T8ymT CTQ6KnbH~e eOCToRHH~ 

p8-3JlM1lMoro '!'MOO. Tor~ "0"'1-10 6wIO (5y YXS38Tb OnT_nc81lbHW8 ~pawG'l'pu, 

rtpM KO'1'OPW:: ~D.HO 6UJ1o 6bl ~3rOTOBJtRTb nepexo,O,bl C 'feN H1IK MHWW 

M nop-rpe1'OW" yC"O~'IKBbUC COC'TORWlti . 

fJoK8 Kbl Not:eM IWo,e.nrl"l'b c.ne~e THnKtlHble "noPTpe1'tl" nepexoJtOB. 

t. O~Ha yc,o~"'.1lJ1 ( ...Acc"epoocKa.1 Be'fBb (pKc • .2,4, THWitlHWe 


napaNe."" ( R, >fo,1' ) • (4.2.1 ), 
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2. T[.IK YCT"nl'MOt.lX 110"1'»11; 

11) MnAccunpolK'lUlJIl O~T8b ~ ~Be BeTS", COO'1'SeTCTByDqlte COJtnTOHO

no.o,o6J{hIW YCi'uAlIKUI:£N eOC'fOItHHRM. (P\{c .6-8l. T'HnHQHbh) napawOTpLl 

('1.2.!l ; 
, Wenc:cHOpoucKa,R Be1'Sb U ABe BeT IiH. COO1'BeTCTByrNlVt e COJIM TOHY 

H aHTKCo.,U'POtfY I JJOIULII"30D8ItHWN Hll He-oJJ.HOpC)l~,HOC-TK ; 3TH COCTOJIHMR 

C)'Iq.CTUy .... II npil Iu, =0 (T.nll'IKUe napawe'fPII (6.3. () 1. 
3. l iHTb YCTOnllHBllX seTaen (TKnKtUt.ble MpaMeTphI (IO, .),! 1 \ .. 

3w.te'l'MJoI, vro H8 ,Q,HK8.Ml4KY n epeKO,Q,OB llBll.ClV p aaJIMlIHt.lMH COCTOIDUtRMM 

rrp» K3~GHeHHH DO BpeWeH~. CK~eM ~, H~K APYrMX BHe~HHX 803AOnCTBM~. 
YAeT ~axae c~cTBeHHo BnMffTh K CT pYKTYpa ypoDHe~ HecTa~HnbHUX 

COC'TORHltf1. Oco6eHKO :no OTUQCHTCA K ..o.O.nf"O:o!BYll{WW COC1'OIlHMM(C ~ 

3HaQeHMRWH ~o ). KoHKpeTtl8J'f penb OTMX COCTOIlHMR 8 n,1fH9NHKO npoll.ec 

C0 8 D ~03e¢cOH08CKOW nepcXOAe nOKa OCTaOTC~ HeRCHOn . B CBR3~ C 3TKW 

D0 3HUKae1' HHTepeCHSII 3aJJ,aQs; 8W1CHH1'b B QIlCJleHHbIX 3KcnepKweHT8X ,1QIB&

MKKY npoueCC OB C03,D.8HK,fI pIl3JUrQHblX YC,.OAmt:BYX CBR3&JIHliX cocTomutA B 

nepexol\e .KIlII l-U OOCPOACTB"" .3..............H.X oo.e~ ~" • h, 11m, 
ae nptt..m:ox:effHew DHemH8I"Q TOKa r . )( ) 

BunOJlHeHHOe 1JbIJj'8 "' C ClIC~OB8HMe OTK~B88T 803WOaHOC"~ KBK AJl.FI 
liKClJeKHWC , T8K M AIR pea.AbHVX tflH3Ht1ecJO(X 3KCnepHMeH'I"OB C netexOAflMl1 t 

cOAe~ HeoAHopoAHoCTH. 

B 3a.KJ1PleKMe n o .qqepKHew t '4'1'0 werro,IVi A81-O(oA paCio'I"Y WOI'.HO HcnOJlb

30MTb iii .IVlfI tl3yt1BH'UI CElR3 llH1Q,1X COC1'OIlKid~ H MX 6H¢ypK8UKA: II APyrMX 

4'HaKtleCKMX CMCT e.wax C HeOAHopoAHOC'I'1DOI t KanpiU4ep . B W&l'He1'Mtc&X . We.
HO 	 nO~aTbCft npKNeHKTb MX M K 3aASQSN TeopMM 3J1eWeH7ftpHwx ~aCTHu , 

HanpMwep, B TeopMM 838MYOAeP.C'fOMfl 

WH MJI~ I!I COJ1.H'I'OHHUX MOAeltftX l{aC'l'KU . 
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UMHX . coorBeTCTB~ HecTa6Mnb~ pern eHHRM . 
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