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Ill 
CoaA?!!He MeToAa Ancnepcnminbrx cooTnowennil a KBaHTtmol! Teopnu noi!H 

- . 

SIBi!SI.eTCSI Ball!I:Hb!M- STanoM B pa3BHTHH TeO pHI! CHilbHhiX • B3aHMOAeACTBHl!, -. 
L .. . """· . . 

,: r'nytloKa·si aaauMocs~3b 'Me:rn:.oy paai!H'IHI>IMH. ·q,H3H~ecKHMll ~p-~u~~caMH oTpa:rn:aeT-
, . j .:-- '.-"':" -- ~. . . ' -; .• ... 

C!l B auallHTH'IeCKHX. CBOl!~Taax. a!"fUIIHTY.ll pacCe!IHHS!, HO OC:HOB!". KOTOpbl~, ·C. O.llHOl!. CTO"' 

po~ori Mo:rn:no ycTanoimTb ·q,y;;KUHonanbHore cooTnorneHHH- Me:rn:.oY neKOTt?P~IMH _ ¢HaHqe.:. 
,_ • . .' • ' . ~ ·. • . I ~ 

crml.m ·senH'IiiHaMH, nposep!!eMbiMII ~a onb!'~e, :a c .opyrol! cTopoHbr, ·aoaMo:rn:no nony-

'IIITb Up116i!I!)KeHHble · ypaBHeHII!I ail!! aMUilliTy .ll npoueccoB, ', 
• . 1 • . . ' •• • : ~ ' ~ ; 

. 06Hapy:rn:eHHe~ CB!I:ill B KBaHTOB~ll· MexaHHKe-_ Me:>K.oy. aCIIMnTOTH'IeCK~M~ uoae.oeHlleM. 
- '• ' . ' . ' - ' /2/,,... . ' • 

8MUIIHTY.llbl paCCe!IHII!I II CBSI3ai!HbiMII'.COCTOsiHII!IMII CIICTeMbl . Bb!3btBaeT,60i!bWOl! HH-

'Te'pec, TaK ·KaK Upll Haili!'IKII STIIX. npe.ocTaBIIEiiiHll a··KBaHTOBOl! TeOpllll UOl!SI. Mbl npHW-
'- • • ' c • • •• 

IIH 6bl !K ·p!!AY IIHTepeCIIbiX CileACTBIIll, ·a '60i!bulHIICTBe 'pa6oT, nepe;I·OC!IlllliX li.Oell 

.PeA:rn:e BcKBSHTOBY!O TeopH~ no11s1,· HeKOTOpbl~ ~6moAbi. o6: ilnailHTW~nocTH 8 f -nnocioc..: 

Til Aeil8!0TCSI liS . OCHOBe, M8H.Oeilh<;TaMOBCKOro ,·npe.oc_TaBileHII!I: 111111 .. rHUOTe_Tll'leCKIIX 

.a'HcnepcliOHHblX. COOTHOUleHHl!. no n~peAa'!e IIMllYilbCa •. a· H8CTOsiWee BpeM!I. He SICeH . . . . I·. . , 

· BOUpOC,. SIBIISI!OTCsi 1111 STII npeacTaaneHIISI Cile)lCTBlleM. TeOpllll. -. 
- • ••• • " ~- • - - • • • '" ,_ • : < • • • 

·' Ail!! H~pei!H_TIIBIICTCKO~O ypaaneHIISI ,illpenHnrepa, COBMeCTHMbl ·.C ,A~~aMJ!'IeCKIIMII ypaa-.· . 

... /HeHIISIMII_ KB,8HTOBOl! .TeOpllll nom:• 
_ .. ~ 

HacTCislm/Olsi pa6oTa nocsgmaeTcH nhr~cneHH!O STHx aonpoc~a. 
~ . . . . '-. ' -~-~ 

!lHccepTauH'H. cocToHT 11a qeTi.rpex ri!Eu3: • 

.. a nepsoll rnas.e .oan.'aH8illl3 coapeMennoro COCTOSIHIISI :T~OpHH.CllilbHbiX B3ai!MO-
. .. . ~ . . '" . , . . . 

.oel!CTBHll B .pOMK8X MeTOAa -AIICUepCIIOHHbiX COOTHOWeHHll. Ynop- )l9i18eTCSI Ha Te <fJH-
.-·· ' • •• ' - - ( - " < /' •• • • -, ' 

3ll'!eCKI!e CileACTBIISI, KOTOpble .Bb!TeK8!0T H3~np11HUHUOB KB8HTOBOl! TeOpHII UOIISI II He· 
•' ~ - • r ' •• -.-

38BIICSIT. OT cttueCTfiOB8HH!I rHUQTeT~'IeCKIIX npe.OCTBBileHHl!. AilS! 8MUIIIITYA npoueccos • 

. lJT06bi OTBeTI!Tb Ha, BOllpOC 0 COf1MeCT,IIMOCTH pe,n,KeeBCK!IX npe.OCT8BileHHJ! 'c ' 
• / r- < • ,·_, 0 

.lliiH8MII'IeCKIIMII ypasneHH!IMH· TeOpllll UOIIH,•BBII.lly Kpallnell CilO:lKHOCTII·llp06ileMbl 'ecTe-. 

c1-6enno'.oi5pa~HT~cH np'e>Kae, acero K'.anan11ay CHTyaurm' a paMKax Teop1111 .aoaMywe-
. -' ,/ '' . ·. . 

· n~ll •. Ta~ 'iiaK TeopH'H aoaMy.menHll HBIIHeTcn .. cne.ocTaHeM .oc~onHbiX 'npHnnKnoa; ·To a 

:.oHarpaMMak MeToA~ .B
0

03MyUle~Hll·COAep;HTCSI BElPbMa ~o~aTa!l ~HtPOpMa'ulllt 0 CTpyK-
.l. . ' .. ·' .· . . -I - · .. - . . -· ·. ~- • . -· - . . 

Type.,Teoprm. O.onaKo aTa IIHtPOpMaUHHI o6paan·o rosopH, HaxoAHTCH a 3aKoAHpo6an- / · 
'-·· · ' , \ • ·;:_ I 

~~M,~H.oe '11. ee Hanneqen~e ite .TpHnHanbno: 3THM, s q.acTHocTH, MO:>Kno. oob!!CHIITb . ' . . . . ~ 

; 

.. Hey.oaqy paHHIIX UOUbiTOK 113y'leHlllt 8CHMUTOTU'IeCKIIX CBOliCTB .BM!JIIUTYA MeTO.llOM 

cyMMHpoaaHHH . .OHarpaMM ¢el!nMana. 
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.. : . ~ :; Bo a Topol! .rn8ae a .p8MK8X TeopHH ao3Mymeaul! ycTaHoanelio· penmeeacKoe· noae.-
_·; . . . . :; ' : ' . .. ... · . . • ... .. . . .. ' ·' . . .. . . • :· ~ : •. > ·/3 4/' . . . . 

. .z:i,eaue· 8MnnHTYJlbl p8cce>IHHll··a. aa8nHTH'ISCKHe caol!CT!38 noK838Ten>I Penme_·:.' · ;:no-c :-
: •. • I .•.':' ,' :·' -,· _: .-. ,·· ., ' 1\- . "\ • "·', .: ·._: ,·. , •·.' : (. ·.: , ... ·._ .. , ·, .,' .• 

K838H0
1 

'ITO H8p>lllY C ·penmeeBCKHMH: OCOOSHHOCTSIMII .B f -nnoCKOCTH, a·. KB8HTOBOl! ·.· .: . . ' ' . , . , · ·. . .. · .. ·.·. . ·. · ' :/5 61 . . . . ... : . 
Teopau non>~ npHcyTcTayroT~ .. p83pe3w·noieHuaanbHoro .. Tana ' .. ·~· Pa3p860T8lia MeTonH-·· 

K8 ;'I~Ta' 'aitn~Jl8 OT. ~8~ pe3oa. npH Bbl'IH~~~iliiH ~~K838T9~>1. ~~~me no. Teo pHil: B:03MY~~..::. 
.Hill!. . .. . '· .· . ·.• ~· ·,; . ';,.•: . . . 

OcHoaHbr:. MoMe~Th~ ~uimaa ~ilnel! ~e.z:ime a. Teop~u ~o~~:(m~Ii~l!; nfl,S! ~p;.a!oT~r > 
"npoJleMOHCTpHp;B~Hbl Ha' nim:'Mepe' paccesiHH>I . CK8n>Ip~b!X , '18CTHU, cinHCbiBaeMb!X 

; . ..: . . '~· .., 

-~ .... : ~ ." ., '" •• ".· •• ' ' • • ., : : -,~" •• • .. • • • ' 4 • .t ~~ ' ' 

·"TOHH8HOM B38HM0Jl_Sl!CTBH>I:: •>··, ... ,, . . .. . 
. >·:n= a.cf> 3 (xJ. 

.. no',n:Sy~c,-, ;~Gbi~HOl!. MSTOJlHKOl!,; ilnsi MHHMOl! '18CTH; ·. aMnnHTY Jlhl pacce>IHH.ll .. ; . . ...... · ' . . . . . ·. . . . . . iii ·' 
H8 .. Ha ME!30!19: HM99M c~;JlYIOlU99 _ypaBH9HH9 P'7HOpM8n!l3aUHO!JHOl! .rpyn_nw 

·-.' j ' 

y· 

' a '.I ;" • ' • ''1 a' . I, . . \:, • • 2 ,, " C 

_ fn Im M (x, y, P.• g2J. = __ [fnim M( (, L, 1L, g 'l'(x, p.,g2 JJ](=·t 
(2) 

·~a X , . ··,: • .X a( '' ~ ~ ' X X . 2 ·. , ',, 
r.oe •. X ,; *. 

1 
y. ';'~ 1 . #! =· ..!!!_·!. tl_ ,'- I!M~Y[IhC HOpM~pO~j(ll, g. '!l(x, #!• g2) :-:' IIHBa-

.. . . . ... A . . .. A . ... . , .. . · . ._ . . ,_, .. . . . 
pH8HTH~Il! • 38pl!Jl, ;<;>npellell>IE!Mblft .c_?_oTBSTCTE!YIO!.UH,M: JlHcPcP,epeHUHan~~blM ypa~H:HHSM.~" 
B • cooTaeTcTimn · c MeTol:ioM: peHop'Mrp)rnnw; acnonb3y>I' a K8'1ecTae · licxo~a~ro hpuon~-
• ...._ • : • •• -. • -_ ' y 

meHH>I. JlJISt.npimol! ·,ol8CTH (2) . .!lll£l:rpaMMbll ... :: > :n .. · ~. -:-o 
.L..J_ .··· '~ ·. ' :.L:-1 ~· \' s .. 

\. :·f. 

' \ _: ' 

H3 yp8BH9HH>I (2) ·H JlHCnepciiOHHbiX • ·' a ·:oon8cTu .6orihwnx. · ·s 
- . ' :>. -'_ "': ... 

cnenyromee Bblp8meHHe• .on>~ ·aMnnHTY.!lbl .p8cce>IHHll: 

~ 1 .,_. -

~-; ): ' 

; . ' ' . ,:,:,··· . . ,· 

.· .. : a'(t)~ 1 + e·:l:ta(tJ.· . . ' ' . ,··.: ; . 

M (t,·s, m ,_y ·) 

·<: 

g 4: '·1 

81T 
<l>.(t)(.,.~) . 

.. 2' ......... ·, 
-:;' m . · · sm ITa (t) 

ci(t J' 
' .. ...---

-1 +:_L ·f·· ,Jt'-4m
2 

2 ---
811 4m' . . t~ 

',\ 

·:c: 

I.____..· 
·<(4).· 

' 'I'' . . 

aaanHTH'IE!C~He. caollciaa. uim8puaaTaoro· 3ap>~.ila, H3 cjJopMyllbi (2) MO'>KHo: 
···: -· __ .-.-~ .... /.·_ .. ', ·.-.~~.--:.:' .. ·,.·_·--~·. -·.,. 

:f.CT8HOBI!Tb; 'ITO n()K838Tenh :.Pe.ome. ,l!Bll>IS'I'C>I . 8H8nH'I'H'19CKOl!. cPYHKUUel! KOMnllSKCHOl! ·'· 

~e;e~ea~;l!. c pa3~e3~M' ah~nh :~el!cT~~Tenh~~~ ;~cu:·oT .. o . n~. is~c~o·H·~~~ocTn: • ~:·· .· ·· 

--, ... 

.-:<'i. . . . .• . . . . - .. -. . ·r ,•·. ~ 

AHanoruoiHbiM MST.OJlOM npoBOJlHTCl!-HCCneJlOB8HH9 8CHMUTOTH'l9CKOrO: UOB9Jl9HH>I . 
•,:_" •• . ' - • : • \- ', «-.. '. . • _. . -' ~ • • • -. . • • • 

~8MUnHTYJlbl. p8CC9>1HHSI H.·8H8nHTH'19CKHX CBOi!CTB ·nOK838T9nH.P9Jl)i(~ II 

-~ B3SliMOJl9l!CTBU9M THn8 ;. ·. ~ cf>.4 
( xJ ; : 
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Pa3yM99TC>I, 'nn>I nonaoro uccneJl0"!8Hl{SI :_a~npo~ o6 BCHMnTOTII'ISCKOM noaene-, 

aMnnaTyJlw·a Teopuii: B03Mymeaitl! ii~C>oxoJl~MO ·P83pa6oT8Tb· ME!TOJl yqeTa 11 npy-
• • , . 1 .· \ 1 

0
•." ••• ' • • • ~ • • ~ • ' • • I ' · 

rHX .norapHcPMH'ISCKIJX:. qneHOB B p83nomeHIIU;· . . ' ... . · ,' .' 

. ·; . ' /8/ . . . . . . ..... : .. · .. · 
. ·.B p86oTax .. ,'BbiJlBHraeTc>I· runoTe3a, .'ITO npyrne norapucjJMH'IeCKHe qneaw ae: 

HHII 

. CTBHH •. 

. . . ' .• - ' . • . - ' .s . ~ 
H3ME!HSIT '8CH!1-fnTOTHKY II ·npHB~JlY: nHIUb K·'·nepeHOpMHpOB8HHOl!;.KOHCT,8HT9 ~38HMOJlel!-' 

. "'--
\: 

.. · ' . .. . . . . .. .. ; ' ·'. /4 9 10/ .. . .'. . . . . 
Hal!neHHbll! no .Te~!l~ll ~03MyiUeHul!· .!lll>I pas.Hhlx,3aJla'l '·.' . ··no~a3aTenb Pe.o:-

me 'npimumilio nepeil8~·T< :'m.epr~TH'ISCKHll , cneK'rp'· CB.H38HHOro. H pe30H8HCHOro ·COCTO>I

HHl!. cucTeMw •. YcTa.aoaneaH~, ca>I3ll ~ .'! Me>i<.oy :~~~MnToTil'le;KH.M. noaene~ieM .:aMnri~~;: 
.!lbl p~C:-i:~>I~H>I. ~· c~>I3aHHb;MH coi:~O>IHH~MH 'TpeGy~; 6one~ ·~nyG;~oro. ~~~~e.tioaaHH~ 

· · a~npocoa ca>I3~HH~rx .cocT~>IHHl! >a:~BaHT~a'oit Teopna nonii. O:rMe'Tn~;'~.r~ onli6a~~e ~ 
; cu6Te~bl'll3 . .oayx ;~a~~o.O:~li~~BYIOrUHX. q~CTHU i: u~~ombio .ypaa~eH~SI. B~;re-ConnHTe-

1 ~ pa ~6~aitae~· p~il~~ • aenoi:;~TKOB. Han~u~ep, co~epm'~a·H~ · ~e' il~ao, i~Koe ¢a~~q~- .. ' 

. . CKOE!. ycn~B~~ -~e?oxoan~~ c,Po~~y~~p~B8Tb. no' O~HO~HTe~~HOMY ape~e'HII. A~Y~ ~~~~ .. 
.~ i!iri npu · peweilau · yp8aFie~ull Ji .. a e. Rca a ¢uanolecKa;t: n'aTeripe-i-~unsL '4-~epaoll soi!Ho~ol!· .· 

' cP~HK~Hll. . • I .. ' ·. • ..... '. • . . .. .. ' ' : =-!. :-'. ·• ':; . 

B. Tpe;bel! rn8ae p83pa6onia j{B8~~noieHUH8nhiibll! no.oxon K' npoG~'aM.e 
. . .·• . ' ' . .. . . . . . . ' . 'Ill/ ' . . . : . 

.oe_l!_c.~~H>I 9ll9M9HT8pHb!X. 'I~CTHU .. a.·KBa~T~BOl!_ TeO pHil . nonS! ~ noK~38H0 1 '.'ITO, CHCTE!-

. Ma ;ila aayx B3SI!MO.!l9l!CTBYIDlUH~. '18CTHU. Mo>KeT. Ob1Th'oriuc8Ha' ·, . . ,. ----"'-:· -~<~ ,-.' ~.,,(l.. .-.·~ 
lliJHll'epa: 

,·2_ -·::' .· ... '-<·,_ ·"-::·.-.->·:·, .. , , . 
(E -m'-p'J.'l'(p)_.= J.V(E;p,p )'l'(p )d1 p ,.: /• ( 1) ;/ 

• •• ' ~ ·.'· • ' < • - ' f."'> ·• - • ' ,',:, ._' • •, .' 

'ooODlUSHHbiM KOMnfleKCHbiM nOT9HUHanOM 1 .38BHC>!lUHM··OT·9HE!prHH ·H HMnynbCOB '18C:"" :· .. 
,· ( ' ,1 •. :/ ... _._' '·. ·:, ,..,,._- .. --·.· ~-... · ~.~ ..• · ,';'t'.·.··-~· .. 

THU; MHHMa>I·.qacTb KOToporo .xapaKTepu3yeT aeynpyr11e. npouecccr.". 06o6meaa.b!l! noTea-
._. '. '- .·' -. ,· '• .. ,· '-- : _- .. ,· . '_ . .--· : .·.· · ..... -

·, UH8n : V ~ C OJlHOl!" CTOpOHbl :· Jl89T MSTp~UY. p8CC9>1HIISI~ . a,. C .!lpyi-ol!,, n03BOri>IeT -~~~~~ 

'; T~· 38 M8ccoayri' n~~epxaocT~ 11 ~ony'IUTb ypaaaeaue' ~~~~ .o~yx~p~MeHHol! cjJyHK~HH 

'-- · .. -

··.-..-. 
.. 

:· .. ~ nonbiTKll BB9Jl~HHSI n_oTSHUH8ll8 B p9ll>ITHBHCTCKOl! .TE!OpHII non>! npearipi!HliM8llHCb" 

'·.: 
, I. 

Onncaaue cucii:eMbi B38HMOJle~~Tay~IUHX qacTuu ti:·. /eopHH rion>I rio· aHanorHH c 
• " . ·• : . . ; " ·. . . . . /12/ .-" 

OllTll'IE!CKOl! Mo.cienb!O o6cym.oanOCb B: pa6oTax n.H~~nOXHHU9B8 H Jlp •. 

; I 13/ . ·· · · - · 
'.• . 8'. p800T9 Ob!nO fiOK838H0 1 'ITO B oonaCTH •M8nbiX SHeprlll!'MOmHO BBSCTH 

:·~~T9HU~8n, 'HE! 38BIICSIIUHft ;T SHeprHl! .11 ll~nll!OIUHAC>I tPYH~llH.;ll ;OnbK; OT.· pac_C.TOll-, 

:. Ha>I. CymecTseaHo oTMeTHTh, qTo .. Tpe6oaaaae, 'IToow rnoTeaurtan ·3~ailcen ~onhKO 'O! 

· p~ccTO>!Hli>I·,· · npuao.ouT. · K noTeHUH8~Y ... H~ero~eMy orpaHH'ISHHbll! • CMbJcn .. H · H~ ~-o::i~~n>IeT. 
y'I~Tbi~8Tb iley~p;rae ;n~oueccbl. · .. . ' • '· .· 

·.<; 
B. p8ooTe/ 141 .ll~naeTc>I nonbiTKa ··aaecTH .. noTeauaari :.aa·. ocaoae · npe.oc'l'8sneau>I '. · 

. CucTeMa yp~BHSHHl! _Jlll>l ~Mnn~TY.!l n'pouecC?B• no~TpOeHH8>1 .. c. no~o- . 

· lUbiO s:m!" 'no~eHUU8nOB, 9KBUB8JreHTH8 HemiHel!HoA'cHCTeMe .,»:P8~HeHHl! 
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. B paseiiTOM HaMil noaxoae ocnoBoi! ann nonyqennn noTeHUIIMI!' HBnHeTCH ypaBne-
-, . ~ -. - . . I . . . ~ N . ., . 

·· .. nue anll neyxepeMeHHhiX ¢yHKUHll Tpuaa G. · _06o6meHHbill KoMmieKCHbill'noTeHullan 
. ·_ . . . . . . . < .:..z . ·. ' . . . . ... 

aenocpeacT6eHno cal!saH c onepaTopoM · G , noaTOMY rnaBHoe· BHHMaHue yaenHeTCll 
. . . ' . . . ' I 15/ ' ~ . :--I . - . ' .• 

HSy'ieHIIIO cneKTp81!bHblX CBOllCTB . tPYHKUIIll G' II G ·• noKasano,. 'iTO G 'l!B11SI"-
' . . . ' • ' "' / . . . " . _,. 2 . 

eTCll aHa1111TII'i8CKOll tPYHKUIIell KOMnneKCHOi! nepeMeHHOi! E ·c paspesoM eaonb aea-· 

CTBIIT81lbHOl! OCH OT .~ynd i:to 6ecKOHeqHOCTII,:II ~~~·e~T 3H8K~onpeaenen~~IO ~HIIMYIO 
qaCTb, nocneaaee' BeaeT K MHIIMOi! ,. 'i8CTII 66·;6meHHOro KOMnneKCHoro noTeHuuana, . . ., 
COOTJ3eTCTByiOlllel! nornollleHHIO B CIICTeMe; 

•... /. 

3TOT. iJOT8HUH.a1! 'npiiBOaHT K penSITIIBIICTCKOi! S -M8TpHUElf, rr·aaeT B03MO>I<

-~OCTb H~yqUTb CTpyKTypy CB~SaHHbiX C-O~T;SIHIIl! (BIIp~yanbHbie1 npouecCbl. ), 066JqHO. 118 
/ . . ,.,- ·i· . 

ocnoae aucnepclloHHbiX. cooTHoweaua· Ii cooTnoweHIIll,yPnTapaocTH nony.qaroT nennnell..; ,. 

HYIO c~cTe~y ypaa'n~anll ·.n'n~ aMnnHTy~hl pacceg~~~~. · Ke8sll~oTe~~~8nbHbill no axon . 

ii.8e; ~03MO>I<HOCTb' on'II~8Tb npoueCCbl pacceSI~II~. c nOM~lllbiO xopow~ ~syqeHHO~O 
nun.el!noro ypaBIIeHIIll TIIn8 lllp~.!liiHrep8, -:.. 

B qeTeepTol! rnaee usyqaJOTCll ceol!cTB8. o6o6meaaor() noTeHUH81!8 .npu. MeHee 

o6~~l! noCT8HOBKe
1 38a~q~~~ no-iefiuu~n ·npn 3TO~ c~pOIITCll TaKIIM/oGpa.SOM, 'iT06~ OH 

' . ' '. . '. '. : . . ' ' . /15 16/ . 
npHBOaii11 K penl!TIIBIICTCKOJI S -Ma.Tpi!Ue ' , 

; ~ / 

Jlnll aMnnuTy.!lhi paccel!HIIH B. KBSHToaol! ·TeOpl!H nonn aaao ·pasno>~<enue no KOH

CTBHTe 'caSI~~. CoB'epweHHo · oqe~llaH_?, ~To lie.nocpel:tc-iaea'aq. ria. aaaaor~. p8sno:meHHH 

. aenb3H. OTBeTIITb a a eon poe o eosMo:lli:noM · acUMnToTHq'ecK;M 'doee..;enuu•1 aM'!1lllTyai.x it 
. . . . . . ' .. . -~ . ,_ . ~ . 

xapaKTepe CBli3BHHblX .II pe30H8HCHbiX .COCTO~HUJ!,CIICT9Mbl,' L{neHbl T.e.Opllll .B03Myllle-
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