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' OEil!Afl; XAPAkTEPHCTifKA PAEOTbl . ' 
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AKTIBJ!I,HOCT~ TBM~ 
' ,.' ' : . ,, > . ' ' : ;. ' ' ., . ·.•\ " ,' • ' 

:;B .· cneKTpe rel13eH6eproBCirnx qieppOM8I'H6Tl1KOB H8PHAY C ·coc.TOHHl1rurn . . .. . .. . . . . . r . . . . ; 
cmra-BOJIHOBOI'O Tl,ill8. MOI'yT 'cyll{eCTBOB8TI, JIOK8Jll130B8HHl,l6 COCTO.flHl'lfl~.-Hx 

I IlOHBJIBHi11r Bfil8~8HO CMIJII,Hl,lM: l1 CJIOJKHWd no C~OeMy 1 xapakTepy B38l1MC>,ll;6HC'l',;. ! 

Bl16M M8I'HOHO:s'. Hay~ettlie JIOK8Jll180B~HHhl~ co CTOHH 11~ Bhl~O].ll'IT '88 paMKl'I Jll'I.:..; 

· tteapasoBaHHhlX cxeMx) H noaToMy RBJIHBTCH 'l8CTI,l0-~ccnei.10Bali11!J TaK 1iaa1,1-

. B86MUX cyii(eCTB6HHOHeJiatt'el1HUX HBHBH~ B 11arHeTHKax. i,iccJie].IOB8Hl16 Ta..;, 

KHX '!JBJI6Hal1 ripe].ICT8BJIH6T Ka~eCTBeHHO HOBUH 3Tan' H8Y'lBHl1fl M8I'HHToyrto->: 

' PHAP'll8HHUX H miyrax KOH].leHCHpOB8HHUX cpe,1{. OHO xapaKTepH3J8TCH CBOe-

. o6pa3H6M npm.reHHBMUX MBTO,nOB .H IJOJiytlBHHUX peayJII,TaTOB~' tlTO OClli.flCHHBT 

·noBiwie~ttoe "Btt11J.1aliHe ~aaHKOB. • 11 · M·a:reMaTMKOB. K aemurnnilott TeMaTHKe ~. 

II pa .~aytrettaa · cneICTpOB. cpeppOM8I'H6THK()B HCil-~JII,~yeTC~ ', K_~K •· nocne".1t0Ba

T~JII,H~l1 MHKpoc.KOITH'l8CKHff ITO].IX0.1{, .1f8K '.l\ cpe~O~!JHOJIOI'Jd'l6CK8H, T80P~H,' oc-

: _ HOB8HH8!J, Ha ypaBH 8H Jd!JX Jlatt,nay-Jluqnnana ~ · B , KB8HTOBO£! (MHKpOCKOIT!d'l8CKOR) , 
" '' > ,' o • -. ' ./_' • • '.' • 'I •' ' • • ~', - ' • '> 

K8pTIIH8 ; .113B6CTHO I llTO JIOK8JIH30B8HHHMH. COCTOHH!dHMlil HJ!JlHRlTCH CITaHOBU6 ·· , 

KOMITJI8KCU•.- 'CBH38HH~e COCTOHHH!J ·M8I'HOHOB. B' ~6HOMeiici11orHtiecKOffO:TeopHH< 

JIOK8JIH30B8HHU6'; COCTOHHHH ITpHH.llTO H83N~8~I,- C01ll1TOH8MH (B '0606111eHHOM., i 
CMUCJI6) • : , , : . . . . . , , . . . . . . , . . . 

· Ilp1r1 Hccnei.10BaHHH cnHHoBux · Kmmn'eKcon H. coJIHTOHOll K ttacTO!Jll!e11y 
• • ''. • ,. J ' •.· .. : , < < ,, '·· \.. • '· \' • < ··,· •• , 

BpeMeHH no.1tytreHO HeMaJio attTepeCHUX pesyJII,T8TOB. Coa.nattu H, pa3Bl1B8RlTCH 

I MoilUiue MeTQAU 1,1sy<reHHff • JIOKBJIMBOBaHHiiX co CTOHH an B nonaocTi,n HHTerpH

pye11mc CHCT6M8X~ IIomi~aHO ~. llTO CB~38HHU8 COCT0Hlil1H M8l'HOHOB . urpallT , ; . 
• , . ' ' , ·. . ·' . ·. I . :. ,. . , .' ,, •, ·.- :, ' I · 

B8ll:HYll' poJI,I, B HH3KOT6WnepaTypttoA T6PM0,1{HH8MHK8 H· KIIIH6THK6 KB83H0.1{110- · .. 

. Mepttui HJIH CHJII,H08HH30TpOITHNX ~eppowarHEITHKOB~ Ony6JIHKOB8HU nepBue " ,, 
. · •. '1 ·. · '• ./1. ' .. , _ '· ~ . ~ . . ·: · . i •. · ', , , '• ', , • ,, 

. 3KCIT6PHll6HT8JII,HI,i8 ){OK838T8JII,CTB8. CYll!eCTBOB8HH!J CITHHOBUX KOMITJI6KCOB. ·:, · 
\. - .' '' ·. '>" ' \ ,·· . ,. . ·' ,"" ,., . "1 ·,. ' .:~ ' ' . 

·· · · no.nqepKHe11 1 o,.1{11aKo, cne.ny11111ee~· . ,. : ·.. . , . . , ·. . , .. , . 

·, < c. 4JH3HqecKOK TO'lKH, apeHHH' cyD1eCTBYll11!8H T60PHH COJlHTOHOB .HBJIH6TCH 

. cJ)eH011elionori.t11ec:Koii._ Ton:r,xo Ha o'cHOBe MHKpocxonHt1ecKoH TeopaH 11000 · . 
, '. ' • • '. ,• '. ,, '. . •~ I : . \, - . ,·_ ' . ' ,_ • • •, 

-.pacl{pUTI, .no KOHil.8 npHpO)ly' 3THX ,COCTOIIHHA l1 OTCll});a, ,Banpuep, ITOCJI8.1{0-

·. B8T8Jll,HO kCK8U cnoco6H HX-H8ClJill});6HHH. :B P8MK8X KHKPOCKOllHll8CKOro: \ 

ITO});XO});a' noJIHOCTLll .BUHCH~aci.,61i1 CB!J3I, COJIHTOHOB C M,yrmiH JIOR8JIH30-
•·'· •'··, : ' '.,... ., ' . ' . '.; ,, ' ' : 

·x) T.e. < cxew,. B KOropwc: B38HJIO});eHcnHe CUHHOBHX llOJIH Y11HTHB81lT .no 
. TeOpHH. ll03MYJll8Hllit~ . , . .. , ·•. • . ' . \ 

.. ~~·- ·i' ' ;,~~:··-~·~~·::· '/' ~ ·' .. 
.•• .. '.".':'.>,·!•.·•.','.".,:·.•·•.:.,;.•;a ... l •. ii~_.,Hyl ,. l ... ,, ...... , . .,. ·,i,, .... Iii,. ..... ~-•· • 
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B8HHl1MH, COCTOHHl'IHMH - CillrnOBlilMl'I KOMnJieK~
1

8MHx). Coa:n;amte. KB8.HTOB0!1 Te

Opl'IH .COJIHTOHOB noaTOMY CJie;n;yeT C'll'IT8TI, 8KTY8JII,Hl1M ;D;JIH qmamm, HeirHHel'i-
. HllX HBJJeHl'lli B qieppOM8l'HeTl'IK8X. . - . 

' ' ' \. 
HaXOJK;D;eHHe·aqiqieKTl'IBHOro cnoco6a B036yJK;n;eHHH"cnl'IHOBl1X KOMnJieKCOB B ' 

Tex l'IJil'I l'IHllX 3KCnepHMeHT8X T8Kllte HBJIHeTCH HepemeHHOll aa;n;aqeli, 'ITO. 

' 3H8'11'1TeJII,HO aa:n;epla:HB8eT oc5niee l'ICCJie,110BaH1'16' 3Tl'IX COCTOHHID! • 

. • B, PH.lie miTepecHlJX MO:n;eJie_li, ·ttor:n;a n6JittaH HHTerpHpyeMOCT:& ttapymeHa, 

HeBOSMOlKHO npHMeHeHHe 06I1111JX MeTo:n;oB, HayT.leHHH cOJIVITOHoB· v. THJKeJlllx. 

'KOMnJieRCOB. Ilo~KOJII,KY B .ITO]J;06Ji1,IX .CHCTeMax MOryT, CyI11eCTB0~8TI, cnenmtni-. 

-. <iecK~e JIOKaJI11aoBaHH11e I cocTOHHl'IH . ( CBH3~HHIJ6 c ttaJI11T.1HeM ;n;eqieKTOB, BOS-:-, •· 
Myl!lettHli 11 T.n ~), · tte66xo,1111M11~11 H'a :n;aHHOM sTane paaBHTHH TeopHH. npe]J;.:. : 

CTBBJIHJOTCH · oT:n;eJir,li1rn · npHMep1,1 pacT.leTa cn11ttOBIJX ROMnJieRcOB 11~~. coiuiT~.: 
HOB B HIDC~ > ,, •. _· . . ' \.· ' : • '. '' • • . ·•• . ' ' :, ·• 

UeJir,JO pa60Tl1 HBJIH_eTCH ,118JlbHelimee t,83Bl'ITHe TeOpUl'I C_nIDlOBblX KOMn
JieY.COB;· noJiyirntt·m; 'TO'IHUX peayJII>TaTOB ,n;JIH xapaKTep11cTHK JI0KaJI11s·oBaH

·tt1,1x COCTOHHHl1. qieppoMarHeTHKOB B paMK8X Ml'IKPOCKOnH'l8CKOro H<qieHOMBHO::- . 
JIOr~qecp;oro no:n;xo:n;a l'I ua 3TOii. OCUOBe "'." nocTpOeHHB KB8HTOBblX 8H8JIOro:ii ; 

}1ClM0HHblX CTeHOK l'I 6mittoB (COJIHTOHOB c BHyTpeHHe~ npeneccl'leH). B C~J,!HO-
' .· \ • • ' ., ' ' I 

:So.ti nen~qp;e., 
. ·r 

HayqHaH H01iH3Ha H• npaKTH'l0Cl{8H U6HHOCTI, 

Ho1iii1M BKJI8,1101{'.f!BJl~eTcH peuieii11e PH.118 aa:n;aq 0 

:n;Byx ~Jll'ITpex RB831'1'18CTHU B ¢eppoi!arHeTHK8XHJIH 
.ziHll6CKOM OTHO,meiJirn· MOJieKyJIHpHblX m1CT0M8~. . 

. . \ 

CBH38HHlolX COCTOHHl'IHX 
6Jil'l3KHX K

1 

HHM. B' MBTO-

BnepB1o1e·' nonyqeHO. TO'IHOe pemeirne CT8Ul'IOH8pttoro ypaBH6Hl'lfl' illpe:n;Httre

pa, onHc1o1Ba10I11ee iroKaJIH~oBaHHutl -~611Ha11 .Kottna, nenO'IKH cnHHOB s= i 
KOMnJI6KC 1'13 ' n MarHOHOB • ' 

·: HOBllM :n;ocTHlKBHHeM HBJIHeTcii nocne:n;oBaTenr,ttoe· 1tBaHTOBOMexatt11T.1ecKoe 

-Blol1JHCJI0HHe Stteprl'ltt' Hli3KOJI0lK8lllHX COCTOf!Hl'la"'l'I itoppeJif!UHClHHlolX' qiyttKt(lil'i . 

: npH HyJieBori. TeMnepaType '8Hli30TpCH!HlolX qieppoMarneTl'IKOB' B, CJia601.! none
/, pe'IHOM none' •. Ha :,OCHOB6' IJOJiy'leHHllX peilyJIU8TOB npe,ZlJI(llltBH' l4 o60CHOB8H. 

c:noco6 npruioro B036yiK;D;0Hl'IH. cn11HOBhDC
1 

KOMIIJ10KCOB ''a. ~itcnepHM6HTax' no ) 
. : , .. :- , ' .. r . .,. . - ' .. . :- . , , , - .. . ~ .... · :·.,. . ' - , . - : . 

qieppmaarHHTl!OMY peaottaHcy ·l'I · no HeynpyroMy _pacceHHHIO HellTpolioB. 
· . Hait)l~Ho' TO'IH06. pememrn qieHOM6HOJIOrHtJ6CKl'IX ypailHBHl'IH ~. onHCl:lB8lOil!Be . 

j .. 

m!OcKylll ,11oileHHYIO cTeHKY B :n;Hcl{peTttoll cpe:n;e~ •, ·... • _ . ' - •- '·· 
BnepBLie nocTpoeail' KB8HT01llle 8H8JIOrH Mal'Hl'ITH.lolX COJlliTOH~B. \ PacCMOT- ., 

. ·peHa' fl()JlyorpaH~_'IBHH~H· cn~~~aH ·. nenOT.IKa\ '· 's71. ' ' . H Hati.n~m-l _ BOJnio:-: '' 
Blole q>yHKf.\HH ,l\OM6HHLIX CTBHOK H 6HOHOB~ 06H8PYJK6H. HOBlolH Tl4JI iroKaJIRSO- . 
BaHttlolx cocTOHHfilt - HecTauzoiiaptt1o1e noKa1111aoBaHH1o1e cocTOHHHH (KBaHTo-________ ,_____ .. . ~- . \ . ' ' . . . . .,_ ·~. 

:x) Ha' CYil!6CTBOB8HHe onpe;n;eJI6HHOll ·cBRSl'I MeiK,zcr COJIHTOH8MH H cilHHOBHMH 
. ·, ...... . . ' , ' ·, ' · .. ·. . : - . , , '. . . . .{ .. ' . . . ~ 

KOMITJl0KC8MH YK8311B8IOT peayJII,T8Tlol npoBe:n;el!~ll?( pattee li_CCJie.t10B8HHtt • 

·2 
_'._..,\'. 

I 
. l 

lj 

Bile, 6HOH11). Pamcpb1T8 H .HCCJI0}10B8H8 CBH3I, COJIHTOl!OB co cnl'll!OBllMli ROMn-
' . ' . ~ : . . . . .. 

1!6KC8MH· H co cnHHOBLIMH KOrepeHTHblMl'I _COCTOHHHHMH. 

.... B' 601II,IDHHCTB6 paCCMOTpOHHllX ,c11yqaeB H8Ml'I no11yqe!I11 HBHl16 Bblp8lK6Hl'IH ' 
,11JIH attepr~ i BO.JIHO~llx qiyH1tn11a 110KaJIHSOBaHH11x cocTOHnHtt. 8TH·BLipallte~ 

HHH 1.1oryT 611Tr, icnonr,aoBaH11 B :n;aJII>Heii~e,>1: np~ ~syqeHHH~ Tep1,10,1111HaMHT.1e-
CKHX li'· Kl'IH0Tl1'16CKHX. xapai<TepHCTHK co'oTB0TCTBYJOil!l'IX .. CHCT6M. . . 

, .,. ·, - ' ' . ,· 

Z{JIH sa1I1HT11· Bll,ztBiraJOTCH c11e,ziyJOII1Hil octto11tt1o1e 11esy11r,TaT11 1 rionyqe11·H11e · 
B ,llHCC0PT8UHH: · .. , . .. . . . 

L
I 
Il01IHOCTI,JO pellleHa ·aa.i(aqa O M8rHOH-8RCHTOHHblX. CBH38.HHblX co CTOH:

HHHX B o.i(HoMepttoli cHcTeMe·. I101tasatt9 ~ 'ITO MoryT cyI11·ecTBOBaTI> OAHH HlIH 
1 _, • , • ,,,- . , : , ~., , • . ,·' • 

:n;Ba KOMn1IeKca K8K"HHJKe; TaK l'I Blolm_e cn1IOIDHOrO_· cne~~pa. Hatt:n;ettlol 3H8'16-

HHH napaMeTpOll, npl'I ROTOPlolX npOHCXO,IIHT pa apyme1rne JIOK81!1'130B8HHl1X coc-
. TOHHHll:. . • '··. ·: · : . . ' ... 

2~ YcT~HOBJietto, T.1To11i aneKTpott..!H~epttott cnHHOBOii cHcTeMe B03MOlKHO 
' • . . • . . . ' :· . . . ' ' -. 1 ' ,' ~ 

, o6paSOB8HH6 PH.ll8 .llBYXT.18CTH'IHLIX CBH3811Hl1X COCTOHHl'IH. B npe,11e11e c11a6oro. 
·. B38HMO,l\BllCTBHH MeiK:n;y Il0,IICHCT0M8Ml'I ()Hl'I onl'ICl1B8l0°T KClMIIJIBKCU .'Ha ,IIB:fX . . 

H,116pllblX cn~HOBllX B01IH' KOMl1J16K~i CM0lll8HIIOro THna - a~~KTpOHH8ff + ' 
. H,118pH8H '~nl'IH~Birn' BOJJ:HB 11. H3B0CT!ll16 .KOMnJieKCbl rettaett.deproBCROro qi~ppo
M8rHBTl1K8 i . ··. : . :·:·' ' . ,·. '. , · ... ,. . 0 C, "r " > . • .· .. • . . 

3. Hall:n;ettll H61l)l'l3H'IBCKHB Tpexqac~H'IHllB CO~TOHH.HH 1'8MHJII,TOH 1'18H 8 

Jialicotta:.:.MaJieeBa. Ilpl'I noMO!llH a Toro peay11I>TaTa ,IIOK838HO, 'IT'ii~ai:n;eHHlle 
pattillle ,11pyrHMl'I aBTopaMn T.1EiT11pe BeT:su · Tpex6osomlhlx 'c;cTOHHHtl B. :n;ByMep.:. 

. . . .· . ·1 ' : ., '.. '. ' ,. ', ' .. . .' . 
, . 'HOM c11yqae1HBJIHIOTCH: q)Vl3H'IBCKHMH I T • e ~ on HCUB8IOT _ TpexMarHOHHble. KOMn-

JieK~ll H30TpOIIHOrO q;eppo~arne;H:Ka C KB~}ipaTHO(pemeTROli ( S= f ) • B', 
(' CH1ILHOaHH30TPOITHOi1 'nJIOCROl1 CHCT6M0 .1'13•H8H,116HHLIX pattr,me IO BBTBel'i -C5o-

30HHh!X KOMnJJ6iiCOB 4 HBJIHJO.TCH ,11Bqll'l3HT.10CRl'IMl'I, a' OCT81II,HUe 6 COOTBOTCT-' 

ByJOT TJ1exMarttoH_l!hIM ~01,1;·11eKcaM: , . _
1 

• __ · __ . · l. ·. · __ c: _. i · 

' : 4~ C yqeTOM 8KCl'ITOH:--4>0HOH,l!Oro ,H q,OHOH~npiiM.e.cHoro B38HM0,11Bl'1CTBHH. 
pernetta . aa:n;aqa ~o··c_BH38HHl1X npnMeCHJ1X· 3RC

1

H'.ro!l'.:.qioHOH!:lllX 'cocTOHHliHX B 'MO:.. 

ne'ityirnpuon nenl'I._ IlPH. 8H81IH3e npliMeHeH ~o~.iqJl'IUHPOB8HH
0

Ull. ,ll,1IH 3TOro c11y-

' iiaH MeTO~ 1rnyT.1eHHH, cnHHOBlolX KOMn11e1tcoB. · 

5_~ Han,11etta SHeprHH U B01IliOB8H cpyHKUliH KOMnJiep;ca I-la. n · M8rHOHOB; 

Jl~KaJI.H3_0B8H~oro ,B61Ili31'1 KOH~a neno~K;I c~mioB , S= i_ · .. '. · .... IloKa_aaHO,. qTQ . 
. 3TO COCTOHHHB HBJIHBTCH OCHOBHllM B R-T.laCTli'IHOM CBKTOpe ·VI.T.ITO BeTBI, 

'r1ayT.1eHl!llX.KOMil1!6RCOB onpe,11e11He; llH3KOTei.inepaTypHyJO Ten]I00MKOCTI, CHJIJ,-
,, iioatt11a0Tponiiol'1 cHcTeM11. · · · · 

·. ,·6. rrcicne,110BaTe11r,tto RBaliTOBOM~XaHH'IBCRH H~tl,11ett1o1 .attepri11 HHaKoJieJKa

lllHJ(, COCT~HHHli H KOpJ.,81IHUl'IOHHlle qJyHKUHH npH 11yneBoa' TeMnepaType: 8HH30~ 
TpOnHLix qieppOM~r)ieTHKOB'·B CJI860M n~nepe'IHOM ;no.rie.' ' . ' :·, , ' ,\ : 

·. 7~ ., Ilpe:n;JIOlKSli H o60CHOB8H cnoco,6 I:fa6JIJ0,11BHHH cnHHOBllX KO~n11e~COB, 
'· . CB

1

!!3aHirnn C BKJIIOT.10Hl'l6M !iIOCTO.HHHOro non~p-e'IHOro II01!H, B SKcn'epruieHTe no . . . 

\ \ 

\ 
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I ' ' •• • ~_. ,·. • ·,- I . ·, .. , 
tteynpyroMy pacpemrnIO Hei1TpO!!Ol3 11 .l3 :JKcnepnM8HT8 00 qieppOMarHllTHOMy 
pe30l!8l!Gy. 

. 8. B paMKax qienoMenoJioraqec1toi1, Teop1111 pemetta ia.zta~a o nJIOCKOti .n;o..:· · 
'Mettnon. cTeHRe· np011!3BOJIIi!!Oi1 TOJIIIIHillil_ B Ky6.iqecK.ix penieTKax a tta/.1.zteHbl 
6.iom,r B6Jin3·ll ·Konua cna6oaI:i.iaoTpontton ~cmrnoBoi1 uenotIKlll. · 

9. Hati.ztemi BOJIHOBaJJ qiynKUllfl .llOMennoA cTeHKn B iienoqHe. cmIBoB, .. ~=t ! B_aTO!~ COCTOffHl/llll cpe,zurne 3HatreHll!H KOMil0!!8HT CilllHOB: ll ·::mep:... 
rmLCOBna.ztaIOT .c COOTB8TCTBYIOIIlll!MJ/l xapaKTeplllCTHK8MJ/l RJI8CClll'l8CROit C_TeH

; RIil •. TiocTpoeniioe 'c_T8Ull!O!!apHOe: COCTOfll!Me HBJlH8TCH JIHHei1noi1 ROM6Hll8Ull!et! 
. Tlll!WJIUX KOMilJI8KCOB; 'ero MOiltl!O 38Illl!C8TI, 11 R8K npHMOe. npOll3.Be.zteirne Clllll- • 
<HOB!ilx RorepenTH!ilx cocToflHnii. rroira3aila ~.ztnncT~~nttocu cocToJIH1rn c· ne
petrucJieHH!ilMII. CBOilCTBaM.i' B paccMOTpe!iHOil KB8HTOBOi'l CHCTeMe •. · ·• 

IO. 'nocrpoena KB8HTOB8fl 'Te0plllfl
1 
OHO!!OB, ]10K8Jil130BBH~lilX"ll6Jlll31/l ~oH.:.. 

... ,· . .. . . . . .f . . . . •·. . .. 
ua, c1,a~oan1rnorponttoi1 ueno11R11; S= 2 . Halbetthl JI0Ra_n111a0Battttue coc-

·TOHHl1H ttoBoro Tll!na .: ttecTaUHOHaptthle. JIOKaJIH30BaHH!ile cocroflHHfl, iorop11e 
H~Jlf!IOTCfl RorepeHTHb!Mil .ztJifl' YK838HHOM. Cll!CT8Mlil. noiaaaHO' l!TO '11x MOJKHO: 

. ripe.ztcTaBnTii Kalt 'HepacnJI11.Ba10m11ecH naKeTlil cn.itt6Bi.x ROMilJieKCO.B '. Ill tr To.· ... . . . . . .· ' . / . . . . i .. 
ycpe.ztH8Hll8 onepaTOPHlilX ypaBHeHHl.1 .•.ztBllilt8HHH npll!. IlOMOIIIH 3THX COCTO!IHHl.1 

· np11Bo.ztnT K w'etto~ieno1or1,1q~cKHM ypaBnenHHM Jla11.ztay.;.JI111pmHua. · 
., 

Anpo6auirn pa6om 

. " OcttoBn!ile pe3yn.I,T8Tlil .riHccepTaUHH )'.tOKJia.zt11BaJill!Cii na·' ceMmrnpax. Jla6o..:. , 
paTopllH TeopeTJ/ltrec'R-011 qilll3HKll 061ieiiitteHHOro I lll!CTHTyTa fl.ztepiiux. 11ccne.zto.;. 

/ .. iiaHrul. PH)t .p~3JJIU8TOB OlilJI npe.ztCT8BJI8H R .ztOKJI8.ztb!B8JICfl Ha 20.-:M Bceco.:; 
;- ,· ,,,. ·,. ·. " .. · ." ,· . - ; ' . .' \ . ,·· 

,_!03HOM·.coBe111attHH IT0qll/l3HK8 H1!3Kll!X TeunepaTyp .. HT-20 (MOCKB8; ,1979), '. . 
XXl Melir.ztyuapo:itHott KOHqiepeHu1rn ,cTpatt-~Jietto.B C8B n_o qiH3_HRe 11 TeXHll!Re · 

'H113Kll!X ,Tei.inepaTyp' (Baima, HPB; 1983), xx' UIKOJie no TeopeT1i'l8CROti qlll3H7 
KB (Kapnaq, ITHP, 1984); Pa6otreM COBemamrn''11Yp8BH8HH!l JlaH)!ay:-iiHqJIUliia" 

. . . ' . . ;· 1 . . • . . , , , •. •. 

·' (KllleB, 1984) 11 aa ill Mel!t.ztyHapo.ztHOM cid1.1no3i-lyMe no H36panHb!M . npo6neMaM 
l' . • .\\ , e ~. ,.. ' '• t , ~ ' • , • ' ' 

CT8THCTH~e_CKOH Mexaamrn (l{y6Ha, 1984 ).i ·. 

1
Ily6JIHR8Ullll 

, ~no' MaTeplllaJiaM . .ztHC~epTaci1111 ony6JI11ROB8HO .19, CTaTeti. 
•. 

'/ 

'; \-. 

· 06ieM pa6oTbl 
' ~ \ ·- ; 

',1I11ccepT8UHfl COCTOMT, H3 BBe.zteHHfl, IlHTJ/l rJiaB 'bcHO.BHOro CO.ztepilt8Hlllfl, 
B

1
KlIIO'l8101:IIDC 20 naparpaqio·B~. Ill '.38RJIJO'l0HHH. Otta CO.ztepirnT 235 CTpaiiHU :ua~ , 

.. IllHHon~cm:iro. Te Kc Ta, 14 pll!CyHKOB ll ·· 61,16Jrnorpa~ll'l8CRll!t! .cni-lcoi JIHTepaTy-' 
Phi 1'13 167 H8_3B8Hlllt!. i . . . '' " . 
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,.!·· 

. , ,. 
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L -r 
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C0,1IEPJKAHME PAEOTbl 
·. . . . .. , ·. . . ' .... ' .) 

: Bo BB8,ll0HHll .ztaHO o60CHOB8Hlle aKTyaJIIiHOC~'J/l JJ8CCM8TJJllB88MlilX B. . .zt11c-
cepT8Ullll .ripo6JI8M,. ll3JIOlKBHa ue·JII, '.pa60Tlil, I'! cqiopMyRHpoEanu OCHOB!llile ee ' 

·pbyiira.:ru.. ·.·· · . :<· ', ; : ._ ··•· .· : ··, ·· ., :. •·· --
.. ;- ~ ~~pBO~ ;JI~Be 11·$yqe~11LCBH3a~~ble COCTOHHHH '.ziJiyx; KB831/lll8CTll!U .B ~ 
COCT8Bl!b!X -CllCTei.!ax C 3RCllTOH-l.!8rllOHHlilM B88llMO.zteticrn11eM llJIJ/l :2 B3811MO- '· .. 

.•. ,l(EltiCTB.;eM .3Jl8KTIJQH!!Oti 'n _ fl.ztepnoli Cllll~OBb!X IlO.ztCHCTe~:'B' § I paccM6Tpe'... 
na 38.ztatra O ·Mar!lon--3KCllTOHllhlX .. CBff3,811Hb!X coc·TOflHl'lHX. ~ 6.ztHOMepttoti Cll~.:.: 
'TeMe. MElTO;D; IlpflMOro pell!el!ll!H pa3HOCTllb!X ypaBH,e!!Hil .ztJIH aMnJI~Ty.zt'noa.Bo- · 
Jlll~ -npoBeCTll ,ITOJIH!illl aiiaJI~3. YK838HHb!X1 COCTOflHJ/lll ll .Bb!flBJllTI, _xapaKTep1lble 

. ' - 'qepTbl -MarHOH-3RCHTOHHOro, B38~Mo;zi;elicTBllfl' . cy111ecTBeliHoro 0 '.ztJIH PH~a '. coe-
-. .7l:J/ll!8lllli1. IToiaaa1io / q;o MOryT 1 cymec;.BOl38TI, O.ztllH ,llJIII ,ZJ,Ba :l{QMITlleKc·a ·Ra~ 

:ttMJKe, 'ra·R ll 'Blilille KOHT~~yyMa;.TIO.ABJI8Ulle ioMnneRCOB.,Bhlllle CllJIOllll!Oro'<: 
, ,._ : - ,J - I~ ·. . :•.. '. . • ·"' ~ ; . . ' , :, ' , • .. , \ ,- , • , 

.. cneKTpa CBll;D;8T8JI1,CT.ByeT 06 ·onpe.zteJieH!IOM 3g_JqleKTHB!!OM OTT8Jl!U1Ballllll 3K-'. . 
'. Cll!TOHa ·ii· Marlioaa. ·B ', a To~ · C.BH3il IianoMttm:i; 'trTo • B: refiae~6~proBcKH~ qiep-. • 

• • ' : ,' • ', •• , , ' ._ ~ • , '. C • , .! • - . ' ' .' - \ ' ' \ 

poMarHeTHKax . .ztByxtraCTl1'llllil8. CBH38Hlllil8 COCTOfllillH •JISlKa_T l!lllKe, KOHTHHyyMa.- •. 
B § 2 ycTaHOBJieHO' · l!TO 'B ~JieK;pou-~,i(epHott C~!CTeMe' CYIIl8CTBY!OT. 

KOMilll.eKC!il uecRoiiiiKllX Tfil!OB·, .ROTopue. B npeiene· cna6oW°cB!l311 M8lKP.Y no;zi;".'.' 
· CHCT~MaMH cne.ztyeT · paccMaTpHBaTI,. RaK c~H38HHble • co cTOflll Hfl H;a;epnux:,H : ' · 
. 3JieKTPOHHb!X Cllll!HO~b!X BOilH •. JI~cnepcll!OHHhle ypa.B~8Hllfl IIOJJytreHU ;D;JIH O.ztHO
... ll .TpeXMepuott ·pemeTKJ/l B~ cepe.zt11ne H !18 rpatt111J,e. 30Hb!Eplinmoatta/A~aJi'11a 

• , . ·. , , .• • : ' - '"' • , - . - . - • , --<-<:, . •• -. • . • , :~ ·, . : , • . ·· l .,, -
ypaBH8lllllil ITO;D;T_.BejJ;zi;lllJI 0611111e .B~BO.ztb!, C.zt8.Jl8Hllb!8 ·pa111,me ,B lill!TeJ)aType Ilpll 

, : .. H3ytrel!HH . .l(ByxMarttOHHUX' KOMn.neKCOB B. CHCT8M8X .'c. O.ztHHM ~CITIUIOM .B 3JieMeH:-
! . . ·. - . '. . . . . : . .~·, ' .· ~ •· ; .. ' ' .' : .. . ,:_; , .. . - . ' '! - ' -., . ' \ ,. ' ' . '"' :· ' , .. 

Tapnon fll!eilKe:· Hll3RaH: pa3Mepuocn, pemeTKll. ll CHJJI,ll8fl :8Hll30TpOilH!l B3aM- .. : 
, " • , ., , .· . ·, •·· . - . ,. . ··' I· ,, . "' .;·;,•· ."i_ .• /. , .. --' • :·,. ·• 

. MO;D;8llCTBllfl ClJiaronpll!lTCTBYIOT o6pa3C>B8Hll!O CBH38Hll!iX''cocTO!lHHil; · . . .· , ' . 
. , . B . § :3' H·ayqe~o· B.JlllflttHe ~3~llMO.ziettCTBllH BTOpblx, cocel{eti Ha lioKaJii~oi. 

'\. -.. .. ' • • ' ~- - : • .. . ' ' ,. • ,. . .. •. • ,; • '. .. ~ 1 -. .,- •• :_:,. ' • - '•:' .•- . '"· 

.B8l!lllile . B6Jill911 ITpl1M8Cll 0,l(IIOMarHOHHb!e • co CTOH!l Hfl. B .. CITH!!OBOl'l : uenotIKe. no.;. 
~838110 ,• tJ.TO JIHill!i .zt

0

0CT8TOlll!O CHJII,HOe.· .B3flll!MO.ztett~±Bll'e BTOplil~ ~co~e.zielf Me"'.'_·: 
Hfl8T 'lHCJIO ~npHMeCHUX COCToktt11n/ KaK~npaBHJI~, T8H08 B38l1.M0]4eticTIHie ,: -
r. \ ,. . . -·· " • , - .- '·,, , , . · ·· ,, · _.' '-, , ·, •. ' ·, '> ". ··, 

MeJ1t:zty: cnHH8MH MaTplll.\hl np~BO.ztHT K J;aapym,eHHJO, a B3BHMo.ztetlcTBHe npHMe- , 
CH .co . .BTOJ)b!MH;coce.ztflMH- K IlOHBJI8HHIO .ztlllCKJ;8Tlll,1XcypOBHei1; , ,; . . · . 

, ~TOl!Ka . K(j ; B ~KOTopoii npOHCXO.ztHT 0TlI(ellJ18HHe CBH38HHOro .ztBYXtiac- · . 
TH'!HO!'O COCTOflHI.m OT iien1 epiiBnoro' cneKTpa, OClJia.ztaeT ·onpe.zteJieHHli~H-- . /, 

. ocoCleHl!OCTHMH. B. 3TON TOl!Ke OCHOBttoe ;D;ByXtr8-CTll'll!08; COCTOfllllle {.ztBy;;- _: 
, - traCTJ/ll!BOe COCTOHHlle ·c MHHll!M8JI!,!!Otl imeprHeii) Mett!leT'KatreCTBel!HO CBOt! 

BH.zt~ IlpH · K >K~ · ono .cBH38BHOe, BOJIHO.BaH (tiyHKl.\ll!H OTHOCHT.eJIIiHOro .. ;D;BH:-. ,_ 
. ·. JKeiiH~ ,KB83H~l8CTl1J:.r F(r) ',, cna.itaeT ~a 6oJIIiillllX paCCTOflHHHX'KaR , ' . ·-

. exp(~r/r;,): •H'ITOB!OMY'fdr~/F{r)/~<oo. ·· .. ~- Ilpll k-<Ko<~oTOT,. 
llllll'.erpaJI pacxo.ztHTCH, IlOCROlII,Ky,,COOTBeTCTBYlOll.188 COCTOHHHe .OITllC!ilBaeT , . 

. ·. pacceHEHe KBaa11qacTv.u. Ho.zto6norb' T11na · 11ai.iettelll'!H. iicnb!Tb1Ba10£ H Tep116.ztz.;.· ,· 
' !!8MJ/l'l8Cltl18 H ·KoppeJI!l!J,110!1Hhl8 \PYHKUIIH p83Jlll'lllhl~- C~CT8M' ~ TOtrKe qJ830BO.;.;' '::, 

• I ~ -• • • • , • • ' , , ; \ ~ ' ,, 



ro nepeXO,lla,; B § 4 YCT8HOB1IeH8 IlOJIH8H B3811MOCBH3I, M8JK,lly ,llByxMarHOHHOti 
sa,naqeU 11 3a,ll81Jei1 0 (fl830BOM ner,exo,lle B ~lj_lep111JeCKOti, MO,llenn •. ITOK838JIO, 
tJTo :oHyTpennmi atJeprm1 11 napHaH KoppenHu110H,1aa ~lj_lyn1(u1rn ·nocno,nnon Mci-
.nen11 coBna,naioT •cooTBeTc;Beiino c, anepr11oi1 ii BOJIHoBoll lj_lyn1tunoU ocHOBtto-:

: ro ,llnyx·1JacT111Jnoro ~ocToa111ui roriao116oproB•cRoro· qioppoMarnoT11Ka np11 aa

Mo110 TOMnoparypu na: 1(0HCT8HTY 8Hl130Tpomrn. IIapaMarHl1TH8H ()}838 c~epll-
lJOCKOii MO,lloirn DTBetJao·T CBH38HHOMY cocTomrn10, a qioppoMarnHTl,aH - coc-

, . ' ,,. . ,- . " .,.· 

TOHHl1l0 Ha_ ,!!,HO nonpep11E110ro CilOKTpa Cill-lHOBOrO raM11JII,TOHl18H8,. 
. . . . / . .. ' . 

BO-BTopoi1 rnaBo 1,13yqo11hl KOMilJIOKChl iiaTpox n 60JII,rilero IJlicJia KBaa11-

_1JacT11u B q:oppoMarueTl1K8X 11 MOJIOKYJIHpl!blX · C:11CTOMax; . 
IIocne nonnor6 POlll8hl1H .Z{By)CMSrHOHHOil_ 38,ll81Jl1 ,llJIH rei1aen6eprOBCKi1X 

(jleppoMartteTHH~B (aTo pe,rue11,1,10 -11anoiKeno· B .PH.Ile MOHorpalj_l11ll) ecTecTBen-; 
Hl1Ml1 npe,llCT8BJi fl!OTCH IlOilblTKl,I npO.Z{Bl,\HyTI,Cf! B. perueu1111. cno;iI:yIOillei1 no Tpyi- . 

' . .. ', ' . ' . 1· . ' ·, . t • 

llOCTll 38.Z{81JI,\. - TpexMarHOllHOi1 • IIp11 Bh!BO,lle ypaBHen11i1 <!la,ll,lleeBa B l.!8rHe-
Tl13MO OKaaanocI,,• '!TO anre6pa cnHHO.Bb!X onepaTopoB ·:imocuT CYII\OCTBOHHble 
0CJIOiitHOHl18 B CXOMY, Il03TOMy _B PH.llO: pa·6or' 11CllOJI:E,30B8JICfl 6030HH~fi ra-:" •. 
MHJII,TOH1181i .I{aiicoirn-:ManoeBa; .I{na peruel!Hfl cnoiHhlX 

0

HHTOI'p8lII,Hl1:ic~ypaBHe.., 
H011 Y.ll8JIOC:E, npHMe,HllTI, IJl1CJieHHble MOTO~- B 0,llHO::.: 1'1. ,llByxMepl!OM cnytJae. 

TaKHM o6pa30M 6~JIH Hati,lleHhi B IlJIOCKOll l130Tpon11olL i.io.zien11 IJ8T11pe BeTBll 
Tpex6os'oHHhlX KOM!lneKCOB ll ,llO ·10 BeTBell (B 38BllC!1MOCTJ4 OT KOHCT8HTbl 

• 8Hl'130Tpomrn) - B. ,llByMepuoll 8Hl'l30Tpoirnon MO,ll8JJJ,1 •. Qco6ei:!HOCTH .onepaTo-
. pa .I{ai1COH8"".~laneeBa 'J{:J), ,,H3BOC!Hbl: cpe,lll'!'. ere co6cTBeHllhlX 3Hatiemut .• 

. CO,llepiitaT'ca Bee 3H81J8Hllfl COOTBOTCTBYIOil\ero· Cill1HOBOro raMl'!JII,TOHl'l8H8' HO 
Jria-aa .~030HH.Oro ll .HeapMl'ITOBCKOrO xapaKTepa 11.z, _ ;iB ero ~IlOKTpe · HMe-. 
lllTCH_ T8KlK0 6ecK_OHelJHO . ,,rnoro. ,llOilOJIHHTeJII,Hb!X (nelj_l.ia111JecKHX) co CTOfllillii -
K8K C BemecTBeHHoll, T8K ~ C KDMilJieKCHOll snepriien •. 0TCIO,ll8 CJIO,llyer', B. 

' ,- . ,· '• . ' - ' '. ' 
IJ8CTHOCTl,I, 

0

'!TO ,rnepr.rn TpeXMarHOHHblX KOMilJIOKCOB MOlKHO nonytJHTI, _ll3 'pe-
rue1t.rn Tpex6030liHOa 38,ll81JH TO.Jll:,~O n'ocne Bbl,lleJieHHH HOWH3H'lOCKllX ypoBHaii. 

. . . B § s:rionytJeHO peniettlle 38,ll~IJH O .Helj_lll3lltteCKHX CBH38HHblX Tpexttac-
. 'THIJHUX cocTilHHHHX 'raMHJI:E,TOdl,18H8 ]laitCOHa-ManeeBa 'nplri. npOH3BOJI:E,HOl1 paa

MepHOCTH. pe111eTKH. , STo· perueHi.rn ,lleJiaeT. B03MOlK~-blM llCilOJI:E,30°B8l!He 6onee_ ,. 

npocToro. Ci030HHOrO raMHJII,TOHll8H8 H Bb!TeKaIOII\HX ll3•Hero ,6oneo npo.CTbIX' . 
yp~BHOH~ ~8,ll,ll00B8 .iinH llCCJie,llOB8Hl,lfl TpexMarHOHHblX KOMilJieKCOB r"el13eH:.:.. 

. 6eprOBCKOrO g;ieppOMartteTH~8. Ilpn ITOMO~ll IlOJiylJOHHOrO ·. pe'ayJI:E,TaT~ ,ll0K838-

HO, .. ttTO BC~ tJeTb!po BeTBll Tpex:6oaoHHblX KOMITJieKCOB, !18it,lleHHble paH:E,me B 
l'ISOTponnolt .I!ByMepHol-1 'MO,lleJIH, aBJIHIOTCH WH3HttecKHMll; B CllJII,H08Hll30Tpon
Holl CHCTOMO_ ltI3 IO H-8~,lleHHblX ,llpyrHMl,I 8BTOp8MH. BOTBell._4 .HBJIHRlTCfl Heqill..:. 

. 31-1qecKl'IMH -. 0CT8Jll:,Hbl0 6 OilHCblB8KlT. Tpo~araoHirne KOMilJI.eKCbl _ g;ieppoi.!arHe-:
THK8~ Ilpll aToi.Lpacc1rnTpHBaoTcH caM~ll -6naronpHaTHhllf ,llJIH o6paaoBaHHH 
KOMITJIOKcoB.cnytJalt' S= ½ · < ·._ , · ·._ · ··. ·• , · ·· · : · . · 

. . , ' B H8CTOHD(ee BpeMH HO Cyil\eCTBy'eT ~06II\HX MElTO,llOB TeopeTHttecKoro llC-
./ c1re,lloB_aniiH cBflsa11e11x cocTOHHllll n ,1JacT1,1u ·npH. n >3 -... 8Hatt1,1TeJI:E,H_11e 

\ .--·6 
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ycnex11 B H3YIJ8HllH T8KllX co,CTOHHllll ,llOCTHrHyTbl. TOJI:E,KO B ·cnytJao ITOJI-:
H_OCT:E,IO UHTerp1,1pyeMblX. CHCTeM, 'K STOMY · KJI8CCy IlPllH8,llJieiK8T 1,1 Bee CITllHO~ 
B~e Cl'ICTeMbl, .zinH HOTopmc 113BOCTHO' Ha cerci,llllfllllHVilt .zien:i, pemett1,1e: 'n - . 
IJ8CTHtrHOlt 38,ll81Jll.· B STllX cnytJaHX Yll8JIOC:E, · npHMeHHT:E,: 8ll38U EEiTe -IIJIVi 

·pa3BHTbll1 B nocne.iuiee BPOMH KB8HT0Bbll1 i.wTO,ll o6paTl!oa .38,ll81Jll pacce'HHl'IH •. 
- . . -- , . ' I -- . . . 

· SaMeTHM, ttTO o6a MeTo,lla B_ Toa lj_lopMe, KOTopaH HilBeci-Ha celltJac, npl'IMe-

HIDJbl. ,llJIH .'cHCTOM' C nepl'IO.llHiiecKHMH rpa!iHIJHbIMl'I YCJJOBHflM~. Paaoi.'nniyTble 
nenotJKll (uenotJKH co cB060.zin1,1M11 KDHUaM11) c TOIJKl'I apett~H ·a6cyiK.llaei.i11x B 
.I!HccepTanl'l11 cocTo·HHllll ni:,o,llCTaB;fl~T oco6Hll HHTepoc, ii"ocKOJI:E,Ky ll HHX 
MoryT Cyll\eCTBOBaU..'. cneD,liipH'lecKMe KOMilJIOl(Cll - Jl()l(8Jll130B8HHhle BCiJil'l?ll 
KOHU8 nenOIJKll.; 1 . • . .. • ,· . • . 

. B § 6 ~aKJ,\e KOMITJIBKCbl 113ylJeHbl B Cl'ICTeMe'c raMl'!Jll:,TOHl'l8HOM 
, ' I • • • • ~ ·: ✓ j 

. •, 00 , ( . • .. 

.Jt == ~ Jttb-( s:➔1/ + s/ Sl,)+.5ei! 5e:,J, 
. __ _, -'.:/>:O, O~J-f 1~ s=f'· ,-: . _ 
38Ill,1Cb!B8H BOJIHOByIO ipyHKl\ll!O n -qaCTlllJHOI'O COCTOHHl'IH B H81'160Jiee 

(I), 

oc5Illea tpopMe./¥!._)='.">78..; .. _ s.::--·c..:. ·C'--·10~·-· __ ·
1
.;;-~ 1 ··:, · 

n. ·. L....,. ·-m· • m .,_ -...l. · . .• -.2 ,, · _,,,,,m<-·•<m ·· .. ·· ~:.• . . · '"'·· :&••· ,, _.,,, ~ ·- •. · mn · ·, · . • . :z · nJ 
'l'laypaBHeHllH llpe,llllHrepa _: .. Jllr/1,, >"='E. I~> . M_Oi1rno" ITOJiytrnu· •, ,. B . . n n 
ypaBHeHllH ,llJlfl ._ mm·. . · . · • Peruon11e llllleTCH' B )/1'1,lle . \ 

.· '· :z·· .m,. . . ·, . , •. n~t 
. ·" •B .. / .. • - A. rm,+mz+·:•mn fJ r:.m~+,-.m,,_. 
. ,. · m,m, ... m,. n · , . , -_-,,,=I JI,, .. ·._.·· , _ 

.I{nH n,apaMeTpoB •r . H., ~ _. · -ii~n.lleHhl . cne,llyIOil\n~ Jlblpaiiton ia: 
·,.:,,, 

(2) 

'· .• . ' . J_ .. . . - . ' ._· ' , . ,, · . 

r.=(~l,_!lo)-~; : ~- = clvs:(d:na-}-1Z,, ~=J,2, .. '.,n-i; __ 
. . . ;. i ..• . . .· . 2 . • . . . . (3) . 

(!~!/!l[(i7: V-1,~1 1/J]. .. , \ . .· 
}PH" 1<: J · ·• HM:eM \ _r<. l, r; <' d, , ... AMnnHTY.llhl Bm,~ol-:. In~, 

. OTJIVJIJHhl OT HYJIH, KOr,lla Bee nepeBepnyTble .,CITHHbl H8XO,llHTCH B6Jlll31'1 rp8Hll-' 

,Ubl. uenotJim. B ll30TpO~HOa C',!CTeMe• -J=i ' r.= r;, =1 . ' -: ~- 3TOM c.n'yia~ 
COCTOHHl1e· (2) He cy111ecTByeT. . '. '< •• •·. · ·, 

s'tteprl'IH CITHHO:iloro l(OMIT~eKca 'c2) llMeBT ·B~;: 
. . ' ./. ,, ' .. } ' : . ~-' 

:·,_~ ~1.1,6:_f&~cr' -· - ·: (4), 

ITOK838HO' IJTO 3TO '. COCTOHHHe. flBJIHeTCfl OCHOBHblM COCTOHHllOM ·cco'cTOH

•. HHeM ,6 M~HHMan.r,tt?ll atteprH~l1 j "B _-rz ~tJa~Tvi~~oM.i ce~TOp:e ~-Ilpll J< 3/5 _ 
.. ll3ylJeHHblO KOMilJIOKCbl onpe,llOJlflRlT ITOJIHOCT:E,11) HH3KOTeMnepaTypHyIO TennoeM-

J(QCTI,' uenOIJKVJ: < C~exp (-/IR.rs) . IIp1,1 1>/> -¥.5 ·MarHOHbl OK83bl~8~T

Cfl H~~.no stteprHll, tteM KOM~Jl~KCbl, 1,1 noaT_O.MY,_ C--:exp(-·cH/7') ...... -· 
~ ·, .. --- '. 
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. r.io';n;eJII> (I) 'xopci1110 )13BBCTHa B Teop1rn MartterirnMa. Oiia Y'IHTblBaeT 06:-
. MeHHyJO' aH'1rnoiporii-i10 ·\1. HBJIHeTCH o;n;HOU 113 · ;n;ByxinpocTelii11111x :MO)leJielf o;n;no-:... I 

. OCH Oro·. qieppoi:arHeTl1Ra (BTOpaH:Mo;n;eJII,;. C .· O;n;H0110Hh0lii aHiiaoTpoirnelii' np11:... 
· ' ~eH11iia Toir:r,io rip11 -S > ½ ) > 1'1Mee;cH '11 -P~k coe.zi11HeHnlii, 1.1ara11THhle- . -. · 

·-CBO!iiCTBa ROTOphlx..on11ch1B8IOTCH STOli XXi! ' M0,Zl;0JII,IO. 0,nHOMepliaH Cl1CTe-
it.a (I) , C IlEJJ)li0,Zl;l1'leCR11Ml1 rpaH.11'lHUiiH ycnciBl!H~~ HBJIH0TCH llOJIHOCTI,IO·· 11H Te-:- .. 
r_p11pyeMOli~ ·,l(RH. mie. paliee' npoBe;n;eHo•· noniioe :l1CCJie)ioBaH11e · cneRTpa,. iia:.._ 

' . ,<- • ••. ' . " , f• '• •'c , , ',. '• -• .'" C ' (, '. , / • • ,-

BeCTHhl · SHepr1111· 11 .B01IH0Bble qiy1rnn1111.· n, -MarHOHHhlX ·ROMIT1!0RCOB • Tairne • . ,: 
·. cnuHoBue KolinReRchl_·c n~/4~' ,· Haoii10,11;aJI11c:r, :i,. ,CoCl2.'.2~0 ( ;,~·iJ.15) 

Mu· nonaraeM,, 'ITO B·::STOM ·coe,ZJ;lliieHHII MOryT. Ha01IIO,l(8T!,CH H' 113J'l0liHhle: •. ·' 
a~ec:r, cocTOHHl!fl:- · ·• ,.: .·. • · ·· · · ' · · 

.· ~: B §· 7 113B8CT!lbl0 peayJIL'l.'8Thl '(BRJIIO'll1T0JII,JW pea"yJILT8Tll §;6)' ,n:JIH X&-• 
'pa~Tepl1CTl1K cinrnoBblX· ROMn1!eRCOB nepeneceHhl Ha cny~at! CBH3aHHllX bOCTO

·. HHH!ii. SRCllTOHOB ci:peHR01IH 'B MOJieRyJIHP~;li neri11°:c B3811MO,ll8liiCTBl1ej, OJllll!(aJii:.... 
. IIIIIX COC0,l(0Jii. /: 

, ;_,,. . ' ' . '; ' - ' . . . ' ', •. ·' / ' - -· ', 

B· aa;n;aqax 10 ROMnJieRcax 11a· RBaa11qacT11n paaHoro copTa B03MOJKIIhl· cJiy- , · 
qa~, Ror,11;a TpextiacTH'lHUe coc-roHttHH MOJK~;.11ccJie.l(oB·aTi oonee npocTuiili: · 
MeTo;n;aMH, -.tieM i.ie~O,ll~M -~8,ll,lleeBa. B 'l8CTR06TH; B03M0ll(l:10 npHMOe pellleHHe. ' 
ypaBEett"1ilii 1 ,IiJI~;~MTI1!11TY.ll B )COOp;n;~H8THOM,•llpOCTP8HCTB~. TaROtt ::~n~co611c:::' 
cmi;n;oBaE,1H ,cBH~attaux_ ;n;Byxtr~cTi-i'lHux ·cocTOHn11i1 n1>iiMeriH1ICH, H·ai,l B; nepBoti 

· rJia;e .11i-iccepTaiim1.:'B · § ., 8 no,1i;o6HaH·,cxeMa, COOTB0TCTBY~l!ll1l.{ '()(lpaaoi.i MOAH.:.. 
qi11n11pOB8H~11rn; '11CnOJII,30B8H,a ,l(Jlfl pellleHl1H aa;n;aq,1 () '11p11MeCHOM ~RCIITOH.:.. .C···· 
gJOHOHHOM .ROMnninh::e' .B. MOJI&RyJIHpttolii: uenH. Ilp11' y~eTe- 3RCliTOH:..qi(HiOHHO'ro :11 

'. . ' . ' '-, ! ~ - . .• . '' . : , _· . ' ·,-. : . '·' • . . . . ' 
cj_iOHOH:.:np11MeCHOro, B3allMo;n;ei1cTBllfl 8H81!113 npoBe,llew nµaRT11qecR1-1 ,1(0 ROIIna .. 

·11 no~a~aio, ;'lTO,B ·saiil-!c11MOCTl1 O.T,3HaRa B3a~M;ieliicTBllfl cinij~irnci.10 KOMn-,. 
JI0RChl c~ecT'ByIOT ·HJ;n;:11JI11· no~ 06~a~h10 -cmIOilliwro cneKT{a:: i , . . . 

:·B 'TpeTi'en rn~B'e ·.· IIOCTpoe~a ;_RB-~li:TOB~M-exa~i1~8CR8·~ ::Te~pll~_'cnaClOB;~Ciy~-
' }];8Hlil1X COCTOHliUM .11 H'att.ziel:ihi KOppenanm:JHHU6 ~yHHnH¾:np11 iiyJieBOlii TeMriepa
. Type :a~H30Tpon~ux ;'¢eppoMariieTl1KOB B: CJia6oM rionepetruOM rion;. Ha O CHO Be 
nonyqeHHHX peayJI:r,TaTOB npe,lll!OJ!teH cn~coo np~Moro H80JlIO,lleH~ff. CllHf!OilUX' •. 

:ROMIJJI0RC)OB~ < •·• ., ... '.>, ,, , ... , o: ·,.} .:. ,• .• '.• .· 

B § 9 'Ha~,l\0Hhl nonpaBRl1 R 3Heprl1HM COCTOHHl1i1 C O;D;HIIM, 111!!1 .l!BYM~' ne
' .peBepHyTUMl1 cn11H8l.l~ .B M0,11;01!~ 'lil311HI'a'' Bh!3~8HH!1e 'BRJIIO'l0H~ei:!. c~a 60.i'o no:.: 
. - . ·. • ' ' • - ' . . • ., •• , • .- • l ", , . . ., •. 

- nepe'lHOro nOJJH~ Iloira3aHO,. 'lTO COCTOJU!llfl. c' )J;ByMfi CIJl1H8Ml1 npii 0 H81!11'll111 
' no JI ii aanOJIH-~IOT ·. 0 cina CTI, {no 'stte p:r1111 )'' c;pyRTypa 'm> TOpoa BO. MHOrOM no~: 

loJKa !Ia·. CTpyKTypy oC5nacTH .iiByXMarlio1rnux .COCTOHHl1ii' reliiaett6eproBCKOro __ . 
qieppOM8I'HBTl1Ka (11~e10~:-'c~ cnJiomiww cneRTP .-.~-- l!30JI11pOB8HHJe ypoE1fi.1).. ' 

. KBaHTOBOMexaH11~ec1t11il "iie3yJI:r,TaT ;n;n'Hz3Hepr1111 cniiaOBIDC BOJIH coina;n;aeT C 
' • : '. . '' '" ' [ ' ~ ~ '~ ✓ • , 

peayJI:r,T?TOM n_oJiyRJiaccH'lecRoil Teopm1 T9JI:r,Ro B !Jpe,1!eJie _ s- oo ·• Bu-.:. : 
'lHC~~~bl ROppe~fl,~11~Hli~e cIJ!ttRn11~ n~v. ·~ T=:t? .. : · 11J/~ (} ·, H ji~aaaHO ~ ''lT~: . 
OHl1_0TJil1'l8!0TCH C?T ROppeJif!TOpOB ROJIJilliieapHoli·cncTeMU·HaJil1'll10M_,Zl;Oil01IHl1-, 
_Ten:r,Iiott · oco·6enHocT11 (:ii'onpe.ite1eHHOM '.rip116JI11JKeH'111,1 no B03Myma10111eMY' noJIIO). 

. • . . - ' ' - i . ~ ~ • ,., 

...... ~ - > 
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T,ait H!!1 pu1iep,· ~]!fl MH11MOH_ qa~CTll aana3,ZJ;llB8IOl!leli qiy1_rnn1111_.rpm1:a ~:rrr a,~/ 
np11_ i =0_ nMeeM:.,-· _. • ·. . . ·.. ·. ·.: ·· ...... • • · , 

i:i.G<rJ (o,~)=:Jr.s(1+2tl1zJo(w~iJ+8i/a/rJ~t41, ·.··cs) .r .. 

. • . xx . 2 . .. . . . . · .. · .·. _ .· . 

r;!(e Ji .:. ponepe'lHOe noJie;. :w, ,,·-~: . ~_' 3Hepr~_l1 cnHHOBO~ ll~
0

1IHll_ 11, 
•.llByxMariio1moro ROMrrJieRca (npn 11aJI11q1111 B03Myui;eumi). ·!1a (5) . cne;nyeT, : 
''lTO ':ii' akcnep11Mel!Te no qieppoMarHl1Tilo°i.iy pe;onattcy-,6y,l(eT no:rJiomeH11e-:u· 

. . . . - ,. . . - . / . . . . . -:- .... , ... '··.· , .. •' , 
- H8 :ii:acTOT_e _cJ.z . :: T.e._ 6y,llyT B036y~;n;~TJ,CH 11 "cJier1ta '.n;e@op1rnpOll8Ellble 
. R118CTephl.)lJIH cpaBH0Hl1fl no,z(tiepRHeM, 'lTO B,. R01ImiueapHOl1 c11:cTe1.10(h-=O) 

B030YiKA8IOTCH TOn:&RO :cn11HOBhle. B01IHU. flocme;n;Hee :HB1IH0TCH rnaBdUM npe'-;
IlHTCTBl1GM 8Rcnep111.1eHT8JI:T,HOro :nayqemiff cnHHOBblX• KO~IlJI0RCOB BO MHOr~x 
C06}];11H0Hl1HX/ ;: r . . • 1 . . • , . -' .. , . • 

" ~ "/ , ; . . .. - . , " - , . .. ·.. '.' : ' - ~ .,,.,-- ".' . 
'B §ro no,11;06Hoe, noBe,1l8Hl10. CITl1HOBWC' ROppeJIHnl'!OHH!:lX. q;yirnuiilii: o6iiapy.:.. 

· JKe~O• V.. B .tW,ll~m! C ~,llHO~OH~Ofi aHl130Tponuei1.' Halii;n;eH cnoco6 Bblti~-C1I~!H!H .·· 
'_'itoa!j;qi11nieHTOB ·. Cl 11 /J : ·, B (5 ):;~ Il0R838HO; ~TO npi; h ~ IO. ica '. )!JIH 

,Tl1Il11titthix ¢lep1;0MartteTJRoB · 8ft2~0.{.: '.-'i,11;py~111rn. ciioiiaM~r np'u r'a1t11x 
-~: Ji' JIHHl1H' norJIO,l!l8Hl1fl Ha 'l8CTOT8 ru' '061Ia,1!a'eT :.n;ocTaTOqHolii .iiiTeHCl!B-, 

. _,,' , ~ '/ .7· ' . ~ ,- ~ . '. :·,: : ·-::·· 2,.- ' ~ . - . ; . ' - ... J: . ·,..: - t 

, HOCTI,IO ,Zl;Jlfl Toro,: lJTOOH .ee· MOJKHO 6w10 H801!I0,1!8TI, B 3RCnepHM0HTe no qiep,-
• :" 'po11arHHTHOMY pea~ii'attcy~: T8Rl1J.I o6pa30M npe.n;iraraeTCH·. "n o6oc.HOBiiB'aeTCH · 

,- cnoco6 npHMOl'O B036Jll(,ZJ;8Hl1H ,l(EyxiiacTl1'lHblX ,ROMnReRCOB,. c·BH3aHiuti C 
. 'BKJIIOtieirne~ ~Jia6oro. nonepe'lHOI'O rioii.' Pa!!~llle 'cn11HOBl10,-ROMnJJe!(Cbl y.n;a::- .·• ' . 
. <~oc:r,· ~a6JIKJ;n;a'Ti B : CoCl_z :211,, 0 .· ·•-"',:f'.,11;6 ._c~ec:TBY~: c,n,a6~ii· 8Hl130TP~Ill1fl • . 
.. _B ,X 'J. _ B3~11M~,11el1cTBl1H (:fx=l:J.,) .:- . ,,_np11BO,ZJ;RII1aH R. ~epeMelllrIB8Hl'!IO -co?::- ; . ,, 
· ;'rOHIIml H0B03!1.Yltl0HH0£1 .Cl1CT0M11 C pa31ib!MH n .. 11 OTCI0,1(8 ·_.;. K B03MOJKHOCTl1,' , 

'irnc5JII0.7ieHl1fl. l{OMnRe~COB onT11qecR11MH MeTOAaMl1 •.. TaR RaK T8R8f! 8Htt30.TpO!HlH 
.• · . BO MHOrIDC coe;n;ruie~~Hx",oTCYT~TByeT' 'npe)!JfOJK6HH1lli; 3,ZJ;ec:r, c~'oco6 :(c Jl}(RIO-

: , - ; •• -' •• ,-, '.. • ., •• ,. ,. / •• • -~- ; • •• "' ·.,. ,•_;_. • ·.·', ,': ••'. ··, •• ' • ' '. : ., f ,-

. 'l0H_l1eM BHell!Hero nomr) npe;n;CT8BJIH0TCH YHl1BepcaJII,Hl,IM"~ .. >• ·' ' ; . . : 
.·' ... B § II paaJJ11Taf1' Teopiui 'npHMeHena ·;n;.irH H~CJ1B,1!0B8Hl1;H Cl18KT,pa '~Baa~,::' .. 
,l(ByMepHor~ gi~ppoM~rHeT11~1i! fe Cl.z- ,. B c.ira6o_M n,onepeiiuoM ·n~Jie 'h., '. ·. '. , . 

· .. Buq11cneua nonpaBRa. R 3Hepr1111Ncrr11H0Bolii BOJIHhl _ n noRaaaHci, 4To np11 HaJI11..: 
i q1111 IT OJI~ . k< no noJIOJKeHHIO rnaBHOH Jll1H11li ~eppo~arHl1THOr.O pea~iia;ca-:·', 

. '. _MOlKHO onpe,lle,;11TI, ae ' ..: OTHOill0HHe .Ko11cTa~TH ·8HV.30Tpomif K O~M8HHOMY 
.~irnTerpaJiy; 3TO 11HTepecno. nocimJI:r,ey B JIHTepaType ony6JI11!{0B8lihl Heco-. 

--·'I'JiacyioniHeCH ,11pyr C ;n;py!'OM peayJII,T8Tll Wlfl ae_ \. Bll'lHCJI0JiU ROppeJIHU110H-
-.. •· .. H!,10 ¢iJHin1111· i·-n~Ra::iaHo,qTo··~noJIHX Ji~44·Ra'np11 ae~·.i31?··Ro11nJieK-

cu' 13 Fe ce.2. ': , l,IOryT '6HTI, BO_aoy,i,zieHH orrt11tiecRHM 'IIyTeM. . . 
i §· I2 Hali;n;eim honpaBRH .it aiiepr.1111 'cniiaoBolii BOJIH11 11.cBHaattHoro 

. ,l{Byniar~OHH_oro"cocTCi!IHHH aHH30TpOITHClli nenOlIRltI, s~½ , 1l~C1!800M n_o
.· nepeqnciii 'noJie~ 'Ilp11 · BU'lHC1Iettu11 rionpaBRl1 K alieprm( cmrnoBoro ROMnireKca 
, ytiTeH -BRJI8.11 Tpe:XtiacTHllHhlX° CO-CTOH~mt 'HeBoai.iymeHHOlii c11cie_l,!ll~ no~a-aan~ 1 . - ' / ' ' . , . 

·' -
':?'>, 

'· 
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'.tJTO B onpe,lleJieH!!Oi'i OClJIBCTIII 31!8tieHllli1 napaMeTpOB raMIIIJII,TOH.lllaHa'. Ill npo

,llOJII,HOro no.irn aT111 ·.llBe· nonpaBKH. noJIHOCTI>IO onpe,ll~JIRIOT saioH :,ll111cnepc111111 

~yx· ocHOBHblX BOTBei1 B036YJK,lleH111i1 ciicTeMu. Rcippenan1110HHaa iPYHKUIIIR _ 

3,llecI> i-lai1,nena · np!'i JIIOClOM tJ. • , tiTO noa:SoJI111Jio · .iloKa3~TI> B03MOJKHOCTI> · Bos- _ 

6ylK,lleHlllfl KOMilJieKCOB III B :mcnepHMeHTe no neynpyroMy pacceRHIIIIO HOHTpO-

' HOB·, PactieTbl npoBe,lleHbl ,llJifl. 3H8tl0Hlllll napaMeTpOB. IIISBeCTHblX KB831110,llHO

Mepilux M8rtteTIIIKOB, ITOK838HO, tJTO nonepe•rnue .IlOJifl IlOJlfl)l,Ka IO Ka o6ec

netiHB8!0T ;iocTaTot111y10 ,llJIH. tta6JIIO,llen~a 111iiTeHc111:SnocTI> .·JI111ii111111 cn111HOBhIX 

KOMnneKcOB. TaKi-i~ nona RBJIRIDTCR o6utiHblMIII B cero,llHamneM ~Rcn~p111MeHTe 

7:. 3TO. CBH,lleTOJII>CTByeT 06' SqlqJeKTHBl!OCTIII 06CyJK,ll8eMOrO CllOCOCla B036YJK,lle-
Hlllfl CBH38HHblx': COCTOHHllli1._ . . . . .. ,, ' 

B tieTB~p~on rJiaBe 1113jtieHbl 'JIOK8Jllll30BaHHble COCTOflHHfl qieppoMarHeTIII

.ROB _B paMKax qieHOMeHCinor111tiecKoli Teop:11111. rro..:BH.lllllMOMY, jaccMaTp_111BaeMue 

H8MIII 3,lleci, MO,lleJIIII He flBJlfl!OTCfl IlOJiiJOCTI,IO IIIHTerp111pyeMhlMIII •. 

· · B § I3 iia!i,lleno O.llH·onap'aMeTpHtiecKoe pemeHHe ypaBHeHHil Jlatt,llay-Jlmp·< 

mmia, :on111c11Ba10mee- JIOHan111soBaHnhli1 B6JI1113H . ROHna nenotiKIII 6i-ioH . ( con111ToH · 

C BHYTP8Hi-lel1 ripenecci-ien). rpaHHtJHOe ycJI~Bllle K, HeJI111HeHHhl.M :z\111qiqiepettn111.:.. 

aJI:&HWI! ypaBl!eHlUIM Bb!Be,lleHO· 1113 rpan1111;rnoro yCJIOBIIIH B ,llHCKpeTHOH MO,lleJIH •. 

. IlocJie,llnee BU6pano, B npOCTetimeM Blll,lle: nepBhli'i. CITIIIH. OTJilll~ae·T~H OT - OC-,. · 

TBJII,lll,iX . JllllillI, TeM ,· l!TO ne : i1Me_eT coce,ll~ cJieBa.' ITOR8~8HO ;· tJTO H8H,llel!HhllL 

COJIIIITOH '. KatieCTBeHHO 0no:icOJK Ha' 1:1enO,llBllllKHl1H COJIHTOH B 6ecimHetJHOll nenoti'."" 
- .. . . , , :· - , -. , . . , 'I - - . , 

KO 7 HMO~TCH HeO,lll!OpO,llHOe. pacnpe,lleJiel!IIIO ·z-oi1 ·KOMDOl!eHThl CDHH!i I HO-

·TOpoe ue MOl!HOTCH BO. BpeMelllll H IlOBepHyTue · TBHIIIM o6p830M CTPOJIHIII npe.: ; 

necc:11py10T c _o,ll111HaK0_13on iiacToTol1 eu . • 3aBIIICHMO~TI> snepr~111 W OT . 

tiacioiu · cJ , noJiyqeua B .HBHOM BIii.lie •. 

· · . · B · § · 14 'iiai1,lletta 
1 
.llO~enttaH_ ~T~irna B :z\111cKpeTHOi=I nenotiKe,;_ 8nepr~ c111c

TeM11· IlOJiyqaeTCH, H3 raMIIIJII,TOHlllal!a (l} nyTeM 38MeHhl oneJJa TOPOB S 
e-• .• . ·, .• • m 

ua HJI8CCllltJec1rne BOKTOpbl .)\JIIIIHbl S (cyMMIIIPOBBHllle no m ·: B (l) pacnpo-, 

CTpaHeuo' OT -00 ',llO.+ 00 ),., YpaBHOHHe ,llJIH yrna-em (S,;=s;cos 0m)' 
•"IIIMeeT Blll,ll: - ' \ ' , ' . -

~i. :· •)i1 em_( t:os £1~/t fA!S Et,_,) ~Ices' 0,,, 6f& °"1~, tstn lt~1) . < 6) ... 

<Hal1,lleu9 ,TOtl~O~ pem~u111e STO;O ypa~neu111a: C<?~ fJn ~ ti. ( m-mo)~' 
, ,C:r-i onpe,lleJieHO B (3)' I mo'. - npOH3BOJII,H,8H :KOHCTBHTa. '. J!JIR KOMilOHeHT 
.CilHHa H sueprm1 CTOHKIII ·111MeeM BblpaJKeHHH: . 

S,t s~-- < .· ·.s1··. '··s·~.· ... · 1d/..;· . _·.T:r,···2· ay1~ . = I,(, . ;. = 0; =, suzcm.:.mo)o; ry_ = s ~ fJ. · 
m · C m-m.)6" · m_ · , _ · ·.'!1 , · , , : · , · .. • . · ;'!JC , • . ~. : ~ (7) 
• JlOMeHHBfl CT.eHKa (7) CT8Tllltl8CK8H 1 tJTO. HBJIHeTCfl ,cJie,llCTBllleM COXpBHe"'. 

·u1,rn_ s~=ZSJ\ .'·.B. MO,ll8JIH :(l),'06paTru,; BHR~Bllllle.~ H~ TO, iiTo-W,: .. . . . . . . , .. · . . . . ·. ~c 
ue. 38BIIICHT OT ·KOOP.lllllHBThl' mo: c~~eHTpa CTOIIKIII. Pemeu111e (7) ·OilHCblBBOT 

,llOMOllHYIO"rpimHny I!p01113BOJII,!!Oil TOJ!llllllibl B OTJll1tiile OT' 1113B6CTHoro pemeHIIIH, 
' ,"\' -· . ·- . __ ,, ' ,· . ' . , '' 

·, 

•.· 

,-

. KOHTIIIIIYBJII,HOii Teop111111; r,lle mHplllHa rpaHIIIUhl ,llOJ!lKH8 ITP.OBhlill8TI, BO ,r,rnoro 

, pas l!elKBTOMHOe. paccTOHHllle. -IIocJie,llHee B03MOlKHO JIIIIIDI, B cna6oaHH30Tpon

nol1 ciicTei.ie , ( fo 4:: J.) ; B. STOM npe,lleJie 1113 (7) cJie,llyeT'. pesyJII>TaT KOH.-' 

' THHyaJII,HOii Teop111111: ~c =2s2:Jo, .. •B npe,lleJie 'fo ➔ oo. ·-~ HMOElM .· '' ' ; 

W'nc = 2s2 J < C)O , ' t!TO CBlll,l\eTOJII,CTByeT O HeB03MOiKHOC,TR SKCTpanOJIHpO

BBTI, B STY o6JiaCTI, pesyJII>TaT MaHpOCKOilllltJOCKOro · paccMOTpel!IIIH. 

B § 15 Il01(838HO ,· t!TO B Ky6HtJOCKOlt pemeTKe 38,llBtia O DJIOCKOH ,llOMeJi

HOlt CTeHKe c llOPMBJII,IO. B,llOJII, ,lllllaroHaJIR Ry6a CBO,lllllTCH K pemeHHOH B, § 14 
O.lll!OMep11ofi sa,llatie. IIoJiytieHhl BbipaiKenmi ,llJIH · DJIOTHOCTli - sttepr11111 111 pacnpe.:: · 

,lleJieHIIIH cn111110B B .TaKoi1 nJiocitott..rpatt111ne np111 npo1113BOJII>l:!OM sliat1en111>'l na-

·. paMeTpa ri . PaccMOTpena TBR"il(e cTeHRa c · ttopMaJII>IO ·B.llOJII> pe6pa · Hy6a. •, 

8HeprRfl Ill CDIIIHOBBfl ~;OTP.OCT!,, 3TO¾ CT;HKIII 11at-\,lleHbl B ,llByx npe,ll~JII,Rb!X 

cJiytiaHx cJia6oi1 >'I CHJII>uon a11111s0Tp~n11111, l13 cpaBne11111~ ·pesy.nuaTOB .llJIH · 

.llBYX TIIIIlOB ,llOMenuhlx: rpau111n cJie,llyeT, tiTo suepr111w mrocKoi1 cTeni111 B p~c

cMaTp111Eaei.ion c111cTeMe aaB111c111T· ·oT rionoJKett~i cTeHKIII OTHocJ.iTeJII>HO ipn- · 
CTBJIJIHtie~HOlt pem'eTKIII. B MO,llen111' li!sIDJra'"iairn rrpocToe 061>ac11eii111e 3TOro 

\ 

pesynuaTa. • ' 

B IlHTOl1 rJiaBe IlOCTpOOHbl KBBHTOBble a11anor111 irnytiel!Hh!X B tieTBepTol1' 

'rJiaBe qieuoMeHoJior11tiecK111M nyTeM .coii.iTOHOB .·B cn111H0Boiit nenotiKe, c o6Meu-·. 

non a11111s0Tpon111e~ I'! S= ½ . : , • . . . - · · · ·. ' · ·· · ' 
JiJIH BhlHCHemrn HBBHTOBOMexan111tiecKOH np111po,llbl ~.OJIIIITOHOB y~o6Ho 11at1111'."' 

'HBTI, C KB83111KJI8CCHtJeCROrO KBBHTOBBHIIIH JIOK8Jilll30B8HHhlX 'peille!illlH YIJBBl!e

Hlllil JlaH,llay:-Jii'lqim111na. TaKOe KB~.HTOBBHRe (5J,1]!() npoBe,llel!O paHI>me B ·H.eKOTO.:. · 

pux MO,lle.nax 111· cpaBHeilllle c TOtrHblMJ.i 'KBaHTOBOMexaH111tiecK111M111 pesyJII>TaTaMR . 

IlOH838JIO, DOJil!00 c'oBila,llemrn RB83HKJl8CCllltI,eCl{IIIX sueprMn· COJIIIITOHOB_ C SHep-'. 

rlllHMIII CilRHOBhlX KOMDJIOKCOB. Ony6JIIIIKOB8HO' ,llORaaaTeJII>CTBO COBil8,ll8HIIIH · 111' 

,llpyrol! ~apaRTeplllCTHKR 1(0.MIJJIOKCB - cpe~erci' 3Hati}JHJ,1fl: ·s: . -C IlJIOT

HOCTI,JO npOJ{OJII,HOiit ., ROMI!OHOHTbl MBJIOBMilJllllTY.llHOro. COJIHTOHB · B 'nenotiK8, C 

· O,llHOHOHHOl1, 8HH30Tpon111el1. · .. CoBnaieHHe sriepr111i1 06HapyJKeHO , H B; H8M8I'Hi1T--. 

uux MOJ{eJIHX; ·,B sttatiHTOJII>Hol1 cTerie11111 no,zi BJIIIIHHHei.! nepet1111cJieHHhlX coBna-:

,lleH111ii· B03HHKJia TotiKa apeHHH 11a ,coJIHTOH RaK CBHSattuoe cocToHHHe KBB3H

tiacT111n. B §§" 16 ,I'? TBRBH IIIHTepitpeTBUlllfi, COJIHTOHOB npo~epeua ,llJ!fl CJiytiaH 

nenotiRIII cn11uoB· c o6MeHH0!1 au111aoTpOnl'le~. · · · · · 

B § 16. noJiytieiiu KBa.s111KJiacc111tiecKHe aHepr>'l111 coJ1111TOHOB III npoBe,lleHo 

cpaB'i1ettHe sT11x a11aprllll1 c aHepraaM111 cnHHOBhlX ROMnJielicoB. IIoimsauo; ·tiTO 

B ·nepBOM nop~,llRO llO MBJIOMY napaMeTpy (KOHCT8H.T8 8Hlll30TJ)Oilml'. C, ) ID.18"' -

- eTCfl ITOJ!l!Oe COBna.neu~e yKasaHHhlX SHeprrui KBR: B cJiytiae 6eCHOH8tJHOl1. tie

' ITOIIRR CillllHOB S': !/2 ,· TBR 111 '':s CJiytiae IlOJiyorpaHRtreHHOit U8Il0tl~III~ J!JIH'. 

6eCKOHOtJHOi1, CHCT8Mli nal1,ll8Hhl Ill ,llpyrHe 0611llll8 tiepThl •cintHOBOro' ROMilJI8KC8 . 
• • -~ • • ~- - ' '.. -' • '. - < ~- • • / •• : ', ' •" ,_ 

H COJIIIITO_ua: rpynnoBaH CKOpOCTI, TllliteJioro KOLmJieRCa·.paBHB Hymo, t!TO 

\ 

11. 



1 · 

MOlKliO COITOCT8BllT1, _CT8TlltJeCKOMY xapaKTepy J:l(?MeHHh!X .cTeHo0) ·B 3TO!LMO-
. ' , ·.14e1rn;. nepeciti~1i11_e BeTl3elt'cmrnoBh!X ,KOMIT/IeKCOB C paSHIIMll n B_ ltBaHTO-

. BOM cnyqae MOJKHO CBHSaTr,''C ·Ha/IlltJll6M, llBlllKYlllllXC.fl ·6ea np~ueccmI,COIIllTO'.'" 
HOB B qieHOMeHOIIOrlltJeCKOH Teojmn. Tam-iM o6pasoi.i, nonyt1eHmrn·s.14ec1, pe..: '.· 
sym,TaTu cornacyIOTCfl' C YK83811110H. pmmie: llH.TepnpeTauHei1 COIIllTOHOB~ · .. 

. B §. 17 npoBe.14eHo. HCCJie.l40B8Hlle co:ima;zie1iirn ;zipyroi1 xapaKTeplWTHKll .. 
• r .. . . . . • . • , • . .,- . . : • . . . - .• • , ; . . . i! 

COJIHTOHa ll KOMITJieKCa. -"Jpacnpe;zieJieHllfl· npo,ll;OII:&HOtt KOMITOHeHTII cnmia s _; 
.. ·-JlnH 3T~it ue11i'·But1ll~JieHo ~p_eiHee ·sI1at1e.H11e $: B np~,zie~~H?'TfllKeJI~~~ · · 
. CI1HHOBOM ,KOMITIIeKce. IlpH flOMOl!11l (2) 1-1: (3) noJiytJ8HO CJie.14yIOIJ1ee BupaJKe1rne· 

;lllI~CIJe,n;11ero 3Ha~~Hll!i: S,!_{n ~ oo) =· · · ·. · · . ;:'' ,' · 
,_., , •" ~. '. •, •• •, •,, , ~ ,• • •, •:' ." • '.' ~, ,..- • ' " ' ' a •' ' •, 

:<r;,,1s;1~.>·~1~zt-1d~¥J[P6~(2m~213-p-1!J-: ·<·cs)· 
' \' ·:·"' . ;· •.1 . . . . ,:. P=O > .. ·; · ... /• ... ··.-.,. C :./' -~ _.:· .: _: 

3TOT pesy11:&TaT coBna;ziaeT c foiaccHtJeCKllM pesyJI:&TaTOM (7) TOJI:&Ko B:: c11y-
t1ae ~ << [' : -riflll,'o i:!l '.' ~oria, Cy!lleCTB01lH8 All,CKP~THOCTI>. perueTKll, 

. ( MOlKHO,.rOBOPll·T:&·,Jllllll:& 0 KatJeCTBeHHO!J CXO,ll;C'J.'llil,pacripe,iie11JH11H -(7) n (8).· 
. B TO ie -BpeMH 'irneprllfl .,ll;OM6HhOl1CTBHim (7) COBna.na'eT C .aifeprHeil: TH~e..: 

JI Oro. KOi~mie1wa ( 4 )' llpll ·mo60M 3HatJeHllU o L, 3TH pesyJI:&T8Tbl YK83llB8IOT 
Ha Heo6x:O,ll;llMOCT:&. 6onee ITOCJ10,ll;OB8T(lJI:&HOfo. aHaJill3a. TOtJKll speHllfl Ha cci'- ' 

c~llTOH Ka~~~CB~38HHOe COC70!lHlle M8rl!OHOB;.; : ...•. • ; • r . . 
·. ; B § :rn o_Clp8IJ1BH_o· BHHM8~lle H8 TO, tJTO, 3HeprHH:ll, ~Sm ~e llBJI_HIOT~fl . " ' 

IlOJIHhlM H860pOM xapaKTBPl1CTl1K. MarHHTilh!X CO.JIHTOHOB··,;_ _llMBIOTCfl 'V. •,llBe. ,n;py- · 
r11e.·xapaKTBJ)HCTHKll~ ·. S" •· .:i SY-. .· ; . KOTOpue. TaKlKe _HylltHO,cpaBHIIIB8T:&' C., _; . . .. ·.. , . . .. rn -m, ... · _. '•. . . . . .. .. , . 
COOTBeTCTBY!OlllllMll xapaKTBPllCTllK8MH ·KB8HTOBOrO. aHaJiora • . B: cm!HOBOM ; ' , 

' ' ' ,· • ., • ~ ' ' ' ' - '~.... j • ' ' \ ·1 ' \ - -·. ~ . '~ ~· , - ~ • 

· KOMilJIBKce·,. KaK B JII060M COCTOHhl-111 C. IJil1KCllpOBaHHLIM. tJllCJIOM M8rHPHOB, : ·; 

cp~7:11»e. 3H8~BHllH, _ _'s,:· :.: .ll J!' ;: ;Olir,118C:TB?~H~,aBHbl :aymd ~.,-~ 'A~-MeuH'ofi , .· ,. 
. CT0HK0 S,!=O '. t•:~_o st;_ =·s[clt.(m-'?'!,,)6]:- (CM., (7)).-.Ilpll ?1'.0~, 
-no,n;qepKl!eM, tJTO O~'JllltJHe. B. X .-b!X KOMITOHB!!Tax; C:TeHKH ~ CITIIIHOBOro. KOMIT- , 
JieRca'•cym~cTB8HHO:'JJ ',:a npe,n;ene'-cnacion;aH'iisoTpo_n~ii;· T~e. 'STO• OTIIHtJl-18 ·., 

' He 06yc1JOBJIBHO' ,ll;IICRPBTHOCTI,IO perueTKII. · Tam™ 06pa30M' CT8HO,BHTCfl HCHO' 
' . ; < ··-- '.. ·,", ~- ; .. 'I . -•--, ,:- ' ' ·- ·, ·.• '.· -·," '. ' . . . • '' - '< I - ' 

tJTO ,-.·orpa1rnqllB8HC:& paccMOTpBHllBM COCTOHl:lllt C (JillKCllpOB8HHIIM n ; ·Be-

! 

/ B03MO~HO ,ll06llUCH f!OfHOro COOTBeTCTBHfl ~i.rni,n;y RB8HTOBO~leX8HlltJe~i(11Mll ll . 
. · KJl8CClll'll0CKllMl! <iiesyJII,T8T8Mll. ·rtosTOMy. npi-1 · nol-lCKe K~8HTOBo:io )rna110:ra : . . 

·, M8I'HllTH~X. COJl~TOHOB CJie,D;yeT pacCM8Tj)IIIB8TI,.-co·cTOHHHfl 06IJ1eI'O Bll,ll;a ~ 
. ,lloKasaHo, tiTo B a1,11-rn0Tpoirnott u·enot1Ke.: cm1HoB S== 1/2 · np11 Ji1060M 6" .· 

. CYlllBCTByeT:o,ll;Ho H TOJI:&KO 0,ll;HOicoc~omrne, cp_e.1w,»e· s'Ha'l!eHHfl 1s,;;, 
,h=x,'/,l ·_ . ll s11eprmi'B :R.oTopoi(co:iin~,n;a~T_6 ,coo-rBeTcTByIO!I!llMH JCapaKTe-

.. PllCTllK8MH (7) ·,ll;OMBHHOli. CT_BHKll •. 3TO 'COCTOHHHe Hatt,lleHo;:· OHO' OKaSaJIOC:& 
rayccOBCKOit. KOM6HH8Ullett. TllJKeJlh!x KOM_nneRCOB: . ·. '· ... 

x) Cornactto ynoMHHyTOit Bbl.we· TpaRTOBKe .. co1111TciHOB -,n;oMeHHaH · CTea1ta .cooT.:., . 
BeTCTByeT npe,zieJI:&Ho THHeJiciMy cnHHOBoi.iy KOMTIJieKcy : {KoMriJie~cy' c. · · 
· n_:;, 00 i ft - tJl!CJIO CBH38HH!lX • Ma'rHOHOB) ;, . .. .. . . ' 

"'-'.- ' . " 

-~ 

•·. 
. '. 

;, 

/' 

_·c, '. •.;·oo /·_· .... _.· ·.•,. 

. lcf>mo>~Az expff(1<tJ~o1J2}.tiz~I() 
. - . K=-- . . . '. . '· . . . o I ·. (9) 

·: , >: '., :\ , '. m0 =/(,+o!.,fot/~j, A{,-,;oo; . 
COCTOHl!Re / ¢,,, > · CT8~llOH8pHO, cpe,ll;HRB So{ , B_ HBM' He 38,BII- · 
. . o , .. . . m . . 

CHT OT BpeMeHll .ll 3TO oTpaJKaeT CT8Tl1tJBCKllU xapaKTBP ,ll;OMBHHOft CTBHKll B 
; aHH30TpOilHOtl uenotJKe. IlpH pactJeTax 'oelHapYJKeHa ll 'llCITOJI:&30B8H8 8H8JIOrHH 

• , , f ' - • • ,.'' : - " 

R3ytJaeMOit llOMeHHOH CTeHKllC qiepMll-CTyneH:&KOH li,ll;88Jl:&HOro raaa C.8KBll-
.llllCT8HTHUM' cne1frpo~.. ' . ·. :, •: . 

.. Pattee ]J;pyrllMll aBTOP8Mli 6UJIO. ITOK838HO; qfo . e~Jill .. 0m_: y]J;OBJIBTBOpfl..: 
.eT .ypaBHeHllllM;- paBaoc11Ji:&Hb!M ypaBHeHHIO. (6) ,llJIH yr110:a KJiacclltJecKoil ,n;o

,, M8HHOtt CTeirnll, B '6eCKOHetJHOM. uenOtJKe (I) .CYlllBCTByeT' CT8Ull0!!8pHOB con.:. 
' TOHHllB CJie,ll;yIO!llei1. C1lorio6pa3HOH q;opr.m: . . . . , . . 

··1t>=(nei·e~s!:J1'!> ... , 
o , .m· ... . .,· , 

. (IO). 

. C noMOIIl~IO T?tJHOr<l ·~e~HllH _ypaBH_, eHiiH. {. 6) ~:·_noJiyqe.attorei_HaiiH B, §. 14,_ , 
_M~lltHO H8UTll HBH!Il1 Bllll; '. / <Prn.> .·_·. ,, Il0,ll;CT8BJ!llll B ~(IO~ Cos ()~-:::/i(m-tn.}~ 

,B .§ 19 ITOK83~HO, tJTO COCTO~Hllll '.}<l>m.> ,rn (9); ll •. {~~>. , '_~3 (rn) 
COBila,D;aIOT, T.e. (9) ll (IO) flBJlll!O~Clt pa3HIIMll (J!OpM8Mll O)lf!OrO ti Toro. lite 

'~ocTOHHllH ueno~KH. 113 cooTHorueHi.ilt (IO) . c1re,llyeT pR,n; ,cBoilcii3 KBaR Toilon 
ll0M8HH011 CTeHKll: ,co'cTOliHlle :/ <l>m,,) ' npeilcT8BJI.em:i K8K npli~oO: ppo113_..;. 

- . /_ • ' ,, ' -1 . • <, ' ' '·. -> 

Be,n;e1111e lil3B0CTHIIX .. Cilllll!OBWC KOrepeHTHblX. COCTOHHllH. - C]J0,ll;OBaTeJI:&HO, OHO 

MliHllMJ13llfYeT" npOH8B6~BHllH Heonp,e,n;eJIE1HHo'dTeft ~ - kopp~~~UllOH,HU,~ (JiyH
1

~~llll. ' 

<<l>,.,.J s,t s;,- l<Pmo > ' . np» .m,#117z ~8KT?Pll3yIOTCll -. ST_D, !a~JKe 
cnoitcTBO, 1mTotoe MOlKHO 6b!JIO on,n;aT:& .lils {1l~KT~, ttTO /<Pm.). _ o~y!lle-:: 

. CTBJIHBT ITOJIHOe COOTBBTCTBRe MelK,D;y' RBaHTOBO.-MBX8HRtJ8CKRM, ll KJlaCCHtJe- . 

CKlilM onHcaH~eM i!oMeHaiix fTe~oK~· J · · . · :. ·. .· · . · _ .· .. < : , 
B OTIIHtJlle OT CT8TlltJ0CKllX ~OMeHHIIX fjl811111~ 6Y.OH, ll3ytJeHHUtl B § 13, 

0611a,n;aeT 1niyTpe~11eh npeuecc'lleit. flonHLIW KB8HTOBIIH aHaJior 6ll0118 '. He. MO
liteT 6h!T:& cTaUllOHapHb!M COCTOllHll8M CI/ICT8Mbl, Tim KaK B CTaciHOHapHO~ coc~ 
~OHHHH cpellHlle · ~lia~eHllH '~, 

1
, ol= X,:t,~ ' · · ; . He s'aBRCHT · OT BP~M_e~u~ 

. B· § 20 nocTpOeHO. HeCT8UllOH_apHoe COCTOHHHe. cna608Hll30TpOITHOtt no11yorpa
. HlltJ8HHOit uenOtJKH CITHHOB ;- S::: ½ .. ·., , CJIB)ly!OlllBro Bll,ll;a: 

lik (-tJ>~:e.:~~tz i e-.ix6't/1A .. . >._·.__ \ .. 
N · · · , K . . , - 'N+K , , (II) 

K-=-- . . . ,. . C •• ' • 

}I- cpe,llHee. tJH_CJIO MarHOHOB, ol=6'1/2ci.ZG",¥, ~<< J ll (SN~/.· 
Jto3~HUHeHTII . CK .. He 3aBJ4CflT, OT BpBM~H~J ., OHll Oilll_CUBaIOTCR. ray.~COB~ . 
CKllM pacnpe.14eJI8HlleM C IIlHPllHOtt,. CJia6o 38BllCltll!el1 OT napaMeTpa ~}./ 

x). 'CK . onpe.14eJIHJIHC~ 1-1~)y6nOBlllt'CoBna.14~m,ili;(I_I),1-1:cr2) (CM. ;a.11:&me) 
. npz i=O ' · , · · 
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Ilo nopHAKY Beiii1t11,rn Ill~P!:H~_ ·_ t&K ~ s-- ½_ / 1/{,_) B (II) - cmu(om>1il KOMn
nertc, 1,rnyqeHHhlil B § 6~. - · 

B COCTOHHJ,1:11' (II) .BblITOnHeHO 

~.<P{l)[s: /¢(-t))~sm:dllDII j · <<1;1111<1>> = P{;U0/1, 
rAe .·' s:,61,1011' ~ 'W·il,10H ' COBil8'A8IOT ~ HaHAe1UlblMH B § I_3 'Bhlp8llt~k~f!Mll: 

S"=l SinfJm~sG>-l:j s__!=--tSin8.. Sin~t/5~~1.Cl)jfk,.; .. •1 · 

. m ' ··. I. ' tn ' ,c, · .. m ' ·. m ,2 ' 

• _ir8£=:Jr::Mf1/l)i J w~Jt,tfrrll: :·.. . 
. CocT?.Rl)He (IIfMoiimo aan1,1c!n 1,1 B·.Apyron qiopMe:. /, .·, 

/<b(tJ):·'.(,(J/e,,, (s~•t ~ +~ ':'"· sJP to>. ... •. ,,;> 
, /q>(t) > - !l8CT8Ull0H8pH08 COCTOHHHe', ueiJO;llt!,1 1 C0Xp8Hfl!Oll\88 CBOfi 
qiyHKUHOuaJI:r,Hblil BH'A (12) JlO ~peMeHH. OHO nortain1a~Jl.~Ho npu Bcex f H 
STO nepB.blil _.np1,11.rnp nocTpOeHHH micT8UHOH8pHoro noltaJIH30B8HHOrO. co CTOH-

,'. · ' l!HH RB8HTOBOti cttcTe1✓.hi'/ 0TM8THM Ta!OKe·, qTb c "oAHOtt ,,cTopo1b,1 1 c:p(-t)) 
·.: _· f!B]lf!8TCH · 11 epacnmiBaIOil\llMCH narteTOM (II) "CIIHHOBhlX KOMilll8KCOB ~ . a' C 'APY- \ 
' ro~ :... npHMhlM _ITPOl13B8'A8HH8M' (r2r CilHHOB~X ~orepeHTHhlX COCTOHHllw'~, 8TH 

. .iina .·· CBOIICTB8 . f!BliHIOTCf! .· OCf.OBHblMH CBOilCTBaMvi_' HsyqeHHb!X • B . 'AHCC8IJT8UHH. 
KB8HTOBhlX. coirnTOHOll •· .· Mbi' rlOnaraeM •. tITO T8KHMH . OHH .· ORaJKyTCfl 11 ''AJIH 'ABH

;. JKynierocH' ~]!I,1 GT8]!KHB8IO~i-ixcf!/ con_HTOHOB B Heorpaa1,1qe,irno( CHCTeMe ~ . 
; · ·, n· KBaHTOBoil rtapTHHe nocTOHHCTBO\ tiaCTOTbl rip·e·ueccHH · c.J · : cnHHOB' B 

. . • . . . ' . . '• ' / ' . 1 ....... ', • . . ' ,. . . 

. 6HOHe B!1T8K88T Ha :3KBH'AHCT8HTHOCTlr1 ypo:BH\lil. Cillr1HOBblX .. KOMnneRCOB (4) 
npi_ 6n~6'- 1h .. >>1r1 fr« l:. C pocToM cpeA~ero'qI,1C]l8;Mar'iIOHOB

0

B ,...., -·- . '' ' -- ' - - ' ,, ' ' 

naiteTe tiacTOTa. cu , naAaeT' ..;. STOT peaym,TaT qieHOM8HO]!OrHq(JCKOfi Teo-. 
:pan B ~B8HTO~()~· cnyqie CBH88H C cy~eCTBOB8HH8M foqi;i cry1lle1Bui cneKT
,Pa · coc:of!Hlr1ll .<4)· Ci,,,• (E-==ftm. Ek~}Jile-)· ·, -~. :. ':' .•..... _·· 

. . ..... ,.,. . ll-➔ 00 '. . . , •." .. •i ••. ' 

via· (I2)'cne°.l\Y~T T~KJKe, qTo ·Jcf,(-1:)) np11 ncex BpeMeHaX-Mlr1Hl1MH-
·. anpyeT: COOT~1ouieHH~ ,:tie.onpe,lleneHIIOCTeLl '.:..· 'APJrHMl1.·C]l0B8M·l,I,., (/>(tJ>·. • 
: ecTD · Maic~a]!I,HO KJl8CCHtf~CK_oe COCTOmine • B •. ~OCTOf!HI,1~ ·, <l>{-1:) )' ', nap

HHe rtoppemii:(ii~HHhlelqiyilKURH npi m1=#=-m.z. ;~a~T?Plr13YIDTCH. Via aToro ·' 
cBoLlcTBa cneAyeT~- qTo ycpe.l(tteH1r1e onepaTop1mx · ypaBiieH1r1tl ABlr1JK8HRH 

·- ,~:,~i[Jl;.sE1·, ,ol=.x,;;~, -~ .. 
, · c': no.MOfilI,JO /</,) .· np~B~'ART /qi~HOM~Honq~1,1q~citHM ypaBHeHHHM Jia1Aay-
, Jlm~m1r1ua ( m - r) . . ' . . .. . " : . . . 

, . .-· ·:! ·. [ J¥x ~ ·, : :1.rc,,~J/~1" ~. 
, ' , . . 

,' 

14 
,I 

'\ . 

~. 

r,lle q>yHRUHOH8JI W{ S,l/ ITOJIY.qeH B itci:g1r1Hya1Ih,HOM ripe~ene, u,a ·,raMHm,~ 
TOHH8Ha, 1l nyTeM -aaMeHbl _onepaTOpOB s ., Ha lt]l8CClr1tI8CKHe B8KTopJC) . . m . . . 

'A]llr1H;o!~t;I,KY ~rieKTP (4) :3KBH'Alr1CT8HT8H (npll 'e-<< L · :. l,1 ·tan~ a--'k. ) 
l,1 pacnpeAem3mrn cl<•· i (II) _qe!HOe, cpe.iuimi SHepI'Hf!: }:(N) , Il8K8T~ 
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