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·'II·' , B '110Cill8&lll88 BpeMll p83XO B03pOC BKT&pec It BeK·TOpHbiM IIOIIIfM, B. fl'OA CBB3ll 114- ' !.,,' 

' ~8'p8WBB4!it'JICJI BOIIpOC, B 1!.8KBX 110K811hHbiX TeOpBIIX np01181'8'1'0pj,f BeKTOpHbllt 1101181 Nollt-
' r' · .. 

so CS\:)a1'~o · uoJJ•pe'lawMw 

-ri.~rv- o'fi~ Ac(t.-~) cz. 
\. !If 

C, !Sea~a·M&pHbiMB II:OBCT8B!I'IlMR CBRSB, B II:OTOpbiX 8'1'0' BOSM<hKHO Jlllll B08X, 8811:-. 

I ·oii... H /1,2/ TOI:)H~-:" aolteA, CS1o11U1 6!.1 nepeaopMapyeMw. eJtoTopwe aaTopy yTaeplfC&l&JOT, uo 

T8Q~·' .• w6op llpOII8l'8TOpOB IIOSMO>K8B,I B 'I~CTHOOTB, B Llllll S8plllK811HJoiX, BEIItT'OpRJoiX ~o-
' f I I~: . / • 

lleii 1 c·: ~eHyneBOI: M80COll, C ,apyroll CTOpORbl, ecna llpOLIOIIbH8R '18CTio RpOII81'8TOpa C)'-

,W8j::TB8~B8, TO .T8XOA Bbi60p llpOTRBOp8'1BII 61>1 ctJeiHM8HOBCI!.OA 1IpOOTp8HCTaGBBO-Bp8M&B

,'Bol ·Tp811:TOBII:8 II .CT8B.ll8pTBOll T80pRB BbiCWBX CIIBROB, HBlKe. M &I ,ll88M OTB8T 118 &TOT 

'liiOIIpOC IJJ,tl,. l-5/, 

I. Ec1111 a K8Kol-na6o IIOKAIIbROI Teopaa aLi6op liponaraTop!l .B nonepe'laoA ¢0pMe 
. . A /S 4/ . 

aall:oaea, To oaa ecT& Teopa• onpe,aeii&RHoro R811411 Kllacc8 1'\ ' • 

.. · 

;'' 

JleiiCTBRT81IbRO, no onpe.aeneBBIO Teopall I!.II8CC8 A 
IIMB&M: 

B 11:8p'I'IIB8 ralaea!S&Pr8 (c--" 

\ 
Cl~<o\8;"')\c)) = Q 

111111 B K8p'I'BH8 Jlllp81!.8 /B38liMO.ll81CTBllll/ 

'lr <O\i * B~~)5\<l>)= 0 

121' 

lSI 

' ·,' 
·r 

r,ae ~ acTio llpOB3IiiOIIIo808 ¢83R'I8CK08 rall3eB6BprOBCII:08 COCTOSIIIII8 1 8 <l> -ooo'I'

B8TCTBTDW~ ~B06o.llB08. COCTOBIIIile. Bxo,allwllll B /S/ .Ma'l'pB'IBioll 811BM8BT II'N88T C'J'pJI'-
Typy . ' 

(OlT*I;~)~l~> = ~ct't··· i:C!t),iJ<.'S)··· 
/4/ 

0TCJOL18 IICHO, 'ITO ycnOllll8 /3/ ISy,aeT B&IIIOIIB8HO, 8CIIB llpOII81"8TOp nonepe'I&R, T.e. 

RM88T BRJ.l /1/. 

~ . IS! 
K 1!.118CCf &I 88MB 6IIUIII OTJI9C8Bhl 808 T&OpRll, B KOTOplollt YCIIOBR8 /2/ llllR 

/8/ 118 BbiiiOIIBI&TCll, no&TOMY' 
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2. B Teopaax Jt.nacca· B , aona_.l aepe'18H& xo,:op~, lleoiSo3pBM, 38Be.llOM() Ji~AO-

, ·• .... . x/ aycTBM aw!Sop npoaat;aTOpa • noaepe•ao ...,opMe • -: 

TaxBM oiSpasoM, saM OCTaeTcR accne~oBaT& ~on&xo ~eopaa Jtnacca A. 
p8'18Hb T81tBX 110Jt811iiJIWt TeOpaft C ISespaSM~JIYI\IB ltOJI()TUTaMJI CBSI3JI !Sbln 

•l 
17 

nonawll ae:- , 
141 . 

.!laB B .._ 

/56/ 
eTo oiSoiSll.leRawe Teopaa .AIIl'a-Mannea ' • B raAseaiSeproaes:olt ~tapTaae narpaHltUiaR 

niOISOit TaxOit T80paa SaUBCbiBaeTcR 

@ ~- 'i .a." f1. i. s.c"c" -.. o,i,:t.- --r; -,,..., r~- l-" m r 'fl. 1. J.. .L;, 'j •" T tjla.·7jtv r "-
' ') 

i, j K . ·e. i - { {: • (<" (.!) . A (.t.) '1 A 1 · 
- ~ ..c.. ... k,L ... tj Cr ~rl" 1., - "£"t' -.rl!r-"'\..Tj +""t5Tj )I' + M5 ~ ~ 

r . 151 

- i ~r-,."I~)Y{'l>r-,Jtt)Y' --£'I ;-'-f + 
\ 

+ ~J.c.A ., .. ,, f/cf/d + f 1/ (i<:? + i "ts ,~1) ~. , .. J 

• t i 
rae f~., •orl:,--a,l,. , a OCT8nbl.we· OIS03H8'18Hjl$1 CM, a141 

C TO'IKB 3peHBR awiSopa nponara'I'Opll • .llepellopMIIpyeMocTa cneayeT pe3xo pasrpa

RK'IR:T& cnyqal! ··aexTopawx aonel c aynhol a aeayneBoll w:acc()ll aoJtoR. Ha<iHeM c MIIC

cw o. 

3. B TeOpBIIX Jtnac:ea A c paBBOlt HfiiJO waceoll B91tTOpBbiX nonel /eneltTpO.llR:BaM&-. ' ' 

xa H Teop~a _ftara-Mannca/ CURB 1 o1Secna'IBB8~TCSI lt811RISpoBO'IHOA HBBapR8HTBOCTb~, .... 
1Snaroaap11 'IBMY 1t ·npoaaraTopy MOlKBO aoiSaBI'!IIT& 1uoiSwe rpaaJieRTBwe aoiSaBKR a, » 

'!aCTHOCTB, Bb16paTb er\> DOII8p8'1Hb1M, 

3TO JIOHRTH0 0 IIOCKOIIbKY .z:t0B011bHO C110lKB~ B 1t8PTRH8 reltSeJIISepra 381t0H lt8BR-

6pOBO'IBbiX npeoiSpasosaaaA 9seaeTca a xapT&He Dxpaxa /aaaaMoaellcTBaa/ K 

';. ... gi. + p !\(:.) 
r r 'II'IC,.. ) 'I' ..., '1'. ' 'f - '! 161 

no.z:tXOilRll.lall Bb160p {\ 
. 17-&/ 

B onepaTopaol clJOpMe MOlKeT npxaaTb nponaraTopy 

IIORepe'!Hblii BH.ll H B006ll.le Jt81t yrO.llRO. a3M8BaTb ero llpO.llOIIbHYIO '!a·C'I'&, noaTOMY BCe 

3TH TeOpHa nepeHOpMHpyeMbl, 

x/ B KalK.llOM JtOHKpeTBOM cnyqae s &TOM MO>KBO y(ie.z:tHTbcll 11 nenoc~eacTBeHHO. 

TaK, B Teopaa 3BplllK9HH0l'O BeltTOpHOI'O IIOIIH C f.~.·i.tiiil (ti.~+"tt..eJ4)'f' I 

npH 110119p8'1HOM npH'IRHHOM nponaraTope, Ha'!aBaH C '18TB8pT6ro IIOpR.lllta T90pHH B03My
lll8HHii /s KP'tOpoM 'Y>Ke cl!a3b1BaeTc!l FiecoxpaHeHae raii3ea6eproscxax TOKoBI, Hapyma-. 

9TCH yHHTapHOCTb. 

4 

4. nyeTb Tenepb Macca aexTopHbiX llOIIeii B TeopHSIX Jtllacca A OTI!a'IHa OT H)"lll'! 

IT.e. cnaa 1 oiSecneqaaaeTcSI yqnosaeM nopeaua/. Toraa Bb!50p nponaraTopa B none

pe'!HOII clJOpMe J:lllll BC9X JtOMIIOH8HT B9KTOpHOJ'O nons O.llHOBp8M8HHO H9.llODYCTHM, Talt 

K81t npaBO.z:taT B 1101t811bHblX TeopR!!X K HapyweHHIO na6o npR'IHHHOCTH,, nR60 YHHT8pHOCTH, 

'ITO MOlKBO nposepaTb, acnonbays Texar<xy WTroKenb6epra. 

TaK, een11 nponaraTop Bb16paa s cpopMe 'II I, npa'!eM 
i. 

IIOIIIOC llpapZ;, 0 IIOBaMa-

eTcH B CMblcne P'-i.t. I a aaa'!e HapywaeTcR npH'IaHaocTbl, TO yHaTapHOCTb Hapy-

waeTCH ylKe SO BTOpOM ll0pll.lllt9 Teopaa B03MYll.l8HHii, VfMeHHo, .z:tnH 8clJclJeKT8 C06CTSeH-

ROll &HepraR lpac. 1 I BapywaeTCSI COOTBOWeBa9 

w()- ~ 
<1. b & 

p a c. 

Coi5CTB8BB&ll 8B8pl'Hll B91tTOpHOrO ll011H BO BTOpOM ROpll.z:tKe TeopRa B03Myll.leHBii, 
I """" - senopxwe non11, - - see ocT&IIbHblel. 

~'-+~~ =-Si.&~ ) 171 

~ 

rae . ~ 11.- S - waTpaua B ~-TOM nopH.z:txe. Ecna pa6oT&Tb s rallaeH6eproa-

CKOII K8pTIIBe l!O T&OpiiB B03Myll.leHall ana nepei!Ta It KApTHHe B3&aMO.z:teiiCTBall, TO, KAK 
1101 ~ . T* 

H3B8CTHO , ;::) - MaTpaua MO>KeT 5b1Tb DOCTpOeHa lt9K - NCDOHI3HTa 

S = T* up(:-i~ixf.,~~x)) 181 
) 

rae 2,.1 Bblpa~Ka&Tcs '!epe3 cso6oaHble onepaTOpbl non!! TO'IHO Tax lK!l, Kax s ralt-
~. 

aeH6eproBCKOM npeacTaBneaaa qepea raiiaea6eproBcKae onepaTOpbl. "'neHbi S -MaT-

pHUbi, COOT&eTCTB)"IOlUBe llR8rpaMMaM pHC, 1B, He CO.ll9p>KaT BHpT)"91lbHb!X llaHRII Belt

TOpHbiX llOlleil a Y.z:t0BII9TBOpH!OT COOTHOlll9HaiO yBHT8pHCCTH H839BHCHMO, no&TOMy Mbl 

orpaHH'!BMCSI paccMoTpeaaeM 

~i. = ~ "'-ijlc. ~c~~~ f;~ et €:ex) 191 

5 

,1 .. 

ClL..-



B 

i. ( ;, j It t s .. =~tc(Mki..l..Mtj )lx B,.(,.)«JI4~)1v~~{?c)+ 

. -t ( 4 II.. •I. ,t,j,k :'\.;.J... ,t e•,n 1 
~, t.\,jd u·~'f \.t.Lo.jk.:rJ"''r \l" (It, 'T tM~t- :r,.f }. a,('!)j 

rlp!J CT811.!18pTHOW BH60pe aponara'I'Opa 

·'- ·l r~ ()~) <: «r<.x) '"l1)=- bi.j\bJ"..,-7' b.rnCt-'1) 

14 1.px 

I ACC:f..)= _L_ ( d f' e. 
('l:~r)4 J p'-+mt.-i.~ 

~ 

I 
I 

/10/ 

/111 

yHHT8pHOCTb o6eCJI9'19R8, H, B '18CTHOCTit 0 COOTHOW9Hll9 /7/ co6ni0.!189TCII ani! l'cp¢eJt

Ta co6cTBeHROII eHeprRH /J:J.aarpaMMbl pac. Ia,6/. nycTb Tenep& nponaraTOpbi Bcex 

aeKTOpHbiX nonel Bb115paabl nonepe'l&bi~U /cpopMyna Ill I. Bbipa>KeaJJ:e I II npa apBHll"" 

TOM abiW9 CIIOCOI5e 06XOll8 nOIIIOC8 npH p'-=0 MO>KRO nepenacaT& B BBll9 

g~~)t~(1)--ib1.j [~r"-Dec}~~~-·~)+ •e.: ~~~-'S)1. /12/ 

Toraa cooTilOW&BBe yRRTapaoCTH /7 I HapywaeTcll. B caMoM aene, ecna abl'!RCIIHT& 

cpeauee B Oli,HO'l8CTII'IHOM COCTOHHHB C BMnyiibCOM PJ< (p'-=:-n'\t.) R •a30TOnR'lec

KHM• ·~ll9KCOM ~ 0 TO npaBaa '18CTb /7/ OTnB'Ia9TCR OT neao# B8 

~ 'ii ~tr o \ _!!!__ 
- a£.'tjk,('t.j k ~ ') 1"·~· Po 

!lSI 

/no 'E. cyMMHpoaauaa aeT. Bbi'lHcneHRII ablueceHbl a npano>KeHRe/. MuomaTena 
r 14 61 tJ4.-'E-iKJ._'E-jk. CyTb CYMMbl Ka&apaToa B9ill9CTa9RHbiX ' CTpyKTypHbiX KOHC-

TaRT ~"C..· k . noeToMy ax o6pameaae a uyn& o3Ha'lano 6bl, 'ITO ace .l.ijk paaubl 
J . 

Hyrno, T.e. aeT B3&BMoael!cTaaa Memay aexTopRbiMH nonaMH. B nocneaHeM cnyqae ace 

G"' 

o6CTOHT T81t, 11:8K B TeOpHH oaHO!"O Hel!Tpan&HO!"O B9KTOpHO!"O nOIIH, B3aBMO)l9iiCTayJOLUe· 

ro c coxpaHaiOLUHMca TOKOM, xoraa npoaon&H'Ia 'laCTb nponaraTopa Mo>KeT 6biT& caena• 

"a xaxoll yroaao
1121

• 
noJ:J.'l9pltH9M, 'ITO HapyllleHHe YHHTapHOCTII Bbi3B8HO BKnaaoM B91tTOpHbiX KBaHTOB 

C RyneBbiM CnRHOM Jl C Hynesoll M8CCOII, B03RHK810lllHX 38 C'l9T H93altOHHOrO BCIIOn&SO

o8HHR nonepe'lHoro nponaraTopa /eM. clx>pMyny ln.· 12' I I .X/ 

x/ EcnH nol!TB Ha TO, 'IT06bl BeJtTOpH09 none OnHCbiB&no H JtBaHTbl CO CnHHOM 1 II 
KBaHTbt co CIIBHOM 0 a nponaraTop 6blh nonepe'lHbiM, TO Toraa aea36e>Kaa113,14/ ue
onpeaeneauaa MeTpRita B rRII&6epTOBOM npOCTpaHCTBe COCTOHHRII, 'ITO HeyaoBII9TBOpR

Ten&RO, 
6 

·"·: 

'.l i 

~;, ,~I 
·1,fll 
il,,,r) 
., 

, ~' I 

r , 

·~ 
il 

. r, 

i. 

'('"' ,', i 

.. 

'~ 
I 

ill 
II 

I: 

1'1' 

;,rll 
/' /L 

TaltRM o6pa30M aoxa3aao, 'ITO noK&IU>Rble Teopaa, B xoTopblX MO>KHO 6paTb 

nponaraTop nonepe~BMM o~uoap&YeHso ana acex MaccRBHbiX aeKTOpHwx nonell,acqep

nwBaroTca TeopBliMR Jtnac;::a A. c cLi.jk. =0 , KOTOpble He cnoco6Hbl onacbiBaT& 

aapa>KeHHble BeKTOpHble nona. Bo acex Teop&Six MaccHBHbiX 3apB>KeHH&IX BeKTOpHbiX no

nell OTXOll, OT CT!lHa!lpTHOrO nponaraTOpa / a 'laCTROCTR, 3aMeHa ero. Ha nonepe'IHblJI/ 

BeaeT It HapymeRRIO nli60 npR'lRHHOCTH, nH60 yHRTapHOCTR. 

J.iTaJt, ace Teopaa ~~:nacca A J:J.rra aexTopRblX nonell c aeayneaoll· Maccoll npa 

I -"0 /15-17 I 
~ijJc.-r- He!lepeHOpMHpyeMbl, 'ITO COr/lacyeTCSI C BbiBOllOM, Cll,eiiaHHbiM B , 

M~o~ ue paccMaTpaaans Teopall Knacca A c pasMepHbiMR xoacTaHTaMa CBli3R, 80 

ana TaltBX Teopall aonp6c o Bb16ope nponaraTopa He CT0/1& aJtTyaneH, TaK Kax, no-aa

aRMoMy, npa mo6oM Bb16ope OHH HonepeHopMapyeMw. 

0TM9THM aanee, 'ITO 

5, B Teopaax xnacca f\ ana 1I106oro OJ:J.Horo, cJta>KeM 'L - 1"00 nonll s;(?c.) 
nponaraTop MO>KHO Bbl6paT& C npOH3BOIIbHOII npO.llOn&HOII 'laCTbiO /a 'l!ICTHOCTR, no11epe~"" 

HbiM/, coxpaHI!H nponaraTopbi BCeX OCTan&HbiX BexTop-HbiX nonell CT8H1JapTHI?!MH, T.Et. 8 

BRlle /})/, 3To opycnoaneHO T9M, 'ITO no OTHOllleHBIO K III060My OTJ:J.en&i!O B3JITOMy B9K" 

TopaoMy non10 g;(.lC) nro6aa TeopHSI xnacca 1\ ecT& Teopaa OJ:J.Horo Hel!Tpan&Horo 

BOKTOpHO!"O nona. noeTOMy .!lila R36paHHOrO aeKTOpHOrO nona .a03MO>KRa Kana6pOBO'IIlQ-
/}2/ 

HHBapRaRTHaa cpopMynRpOBKa B ayxe pa60Tbl • 

noll,'lepKH9M, 'ITO B HaCTOHII.Iell 3aMeTKe Mbl He KaCanHCb nOIIbiTOK Bbli!TR 3a paM
/]8 19/ 

Kif TeopBR B03MyLUeHllll ' , B KOTOpoll TO/IbKO R &MeeT CM biCII BOIIpOC 0 TOM HIIR 

qHoM abl6ope cao6oJ:J.Horo nponaraTopa. 

ABTOpbl npa3HaTen&Hbl B.H. Banyeay a ll.B. Wapxoay 3a CTHMYnRPYIOUlRe o6cy>K• 

aeHRa, 

npllnO>KeHRe 

l.,.- npoa3BeaeHae onpeaenaeTca caoaM pa3no>KeHReM no 

3To pa3no>Keuae 6epeTcH TO'lHO TaKRM >K e, KaK y o6bl'lHOro T -
npaMep, 

T* e;(!c)ejc't)=: e~(lt)S~('t): + e;er.)ej()) 

}( - npOR3BeaeHRBM 

npoa3BeaeHaa, Ra-

OaaaKo npa aToM cnapaaasae He ecT& BaKyyMsoe cpeaHee OT xpoHonora'leCJtR ynopa

ao'leHHOI'O npoa3BeJ;teHRSI onepaTopoa, a onpeaenaeTca KaK cpysKuaa rpaHa cao6oaRoro 

ypaB HeHRSI ana e; CJ.) , T ,e, 

7 
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(ox-n~'-)g;~)g~(~) -'frl~~:(l.) g~ (~) = i 8ij ~~" b~(x-'t) . 
VfM BHHO :3TO cnapHB8HHB Jl8BTCII cpOpMynoll 1!!1. 

BxouHIURe B narpaH>KHaH eaaHMO.a;ellcTBRll npoRaBO.!lHble aellcTByiOT HenocpeacTBeH

Ho H8 cnapRB8HRfl, T8K 'ITO 

!;"(x) el (~) = '); «:c.x)t~ (~) -•: e~ ~~ei ('}) = 
=·\.b .. (b ,.'))1. -~ -t,_\6,.C fx-I.L.) 

'I.J ~ v" r 1"" v) ""~ (I 

1n.11 

j;,():)~;l't)=-ibii t~"~!"-~r~:)o;- (r;"f'); -<br?:)o;_}b.c.,.. (x-~) 1n.21 

.[lH8l'p8MM9 pHC, )a COOTB8TCTBy8T Bblp8lK9HH8 

F(c)=- i ctijkJ.tK1n~cti)(J4 ~ :{4Q~veis:C!c~~!1 «;€;(~~+ 
+ 4 Q;" t~ €vk(xw;!t;t;(Lt~+ sQ~J:g: ~))(f;r e:s;t'!~+ 
+ ~ (f~v g~ «:(x~~~f g; K; (~~ }~ , m.s1 

8 llH8l'p8MM 8 pRe, 115 

1.. (J4 .(c ·;, ~r.·j t .?i.nk.njiJl :l 
~(c.~ =11tl ... 1r.Jto~fj) x:\.18r« ... ~JJv()()+1~.r~v'r 0v(x)J: 1 m.41 

T8K '!TO 

£,~. = FCc)+ '(c.) 1n.st 

'-il!cneHHbi9 KO&cflcPHUH9HTbl B cj::BrypHbiX CKODK8X Y'!BTb!B810T '!Reno 9KBBBeneHTHbiX cna

pl!BBHHl!. 

H ap11ny e Bbipa>KeHRIIMR F(c.) • (:,(e) , coaep>K8IURMH KayaanbHble cnapHBaHRII, 

Mbl 6yaeM nonb30B8TbCII TO'IHO T8KRMH lKe Bblp8>KeHHIIMH 

F(ct.LC,(.::~..) ''F(+),G(+) H F(-),G(-) J (+) 

B KOTOpbiX enapRB8HHII 6epyTCSI 8RTHK8y38nbHbiMR, aallcOHOBCKRMR C li. - cpyHKUHR
A(-) 

MH 11 uaiiCOHOBCKHMH c ~ - ¢YIIItURIIMH cooTaeTcTaeHHo. CnapHBaHRe .QalleoHa 

onJJ9/J.enHeTCH cornacHo 

.. •' .. ~· 

B~(x)8~(~) =: e;Cl')€~('t): + s;~)&~(tt) ~ 

ll' llpH ll!OOOM BblOOpe npH'IKHHbiX Cfi8PHB8HHII OHO C H900XOllRMOCTbiO HM88T BHLl: 

8 

•l 

v 

\. 

'" 7,;'r' ·"·-

... . ;~Tr.~·;"~*;,~ 
,,,,,;l{~~~.f 

• I -,, ',~,~~~~ 
. ' ' '· ···~ ' ' . . . \ '·\~":( :;· $ 

•• ...... .. . . . .,j·nt~c 

l~(x)B~(~);•,,: s .. ·r~ _ 'l,1v)A.(;,..+)(,c-~.~:) • . ·. ·.·.r: 
r · · . 'l ~ 1"11 tttl ..- ' . . ,! , " 

. / A£+l(1C)ja-~•l .. ~A"r~;.')(&(r.)S(p'-Hn .. ); Af!')=fA(•) .... f:· '-t 
nq,TO·My B811B'IRIIa Si.Sf . Bblp8lK8i0~8RCll TOIIbKO qepe3 .aallcOHOBCI(R8 .cqp~~~~··· 

• ., • 't,,..___ 

I ~i.~!" =- F(+)-PC.~), .tn.ot •. 

He 3aaacaT OT aw6~pa npoaara:opa. 

Ecn11 Dp0118I"8TOp BM&8T CT8HLl8pTHblll BH.!l Ill/, TO 
1 

I , ;'\ 1' .~~· ) 

• .. ~.\.J; ;: 

F(e)1'f'<.--)• Pt~)+'Pt-)+~1i\o)cli.jk~iit\.{s,,-~,~'ifll~ ~"~)( ;('(zc) s;tlt)~ tn.11 

G:~i.~c,c,-.):- ;.,ti"<.o)cLiikcL.il ... \~,,-~v,.'Sf"1~x~C!6c)l;~~ 1-n.si. . 
,, . ' ,,1, ... ,. ..... 

4",• 

KaK B cne.a;oaano oJ«aaaTit, yHRTapHOCTit a aToM cny'lae o6ecae'leHa, .• , '-•~ 
I• I" 

,• ' I ·. • ~ ~' ~i , .. 
nepeXOLl B cpOpMynax 1n.11 R ln.8/ OT llpR'IRHHbiX R 8HTitD!'H'IRHHbiX eaapR,I!ilfutfl':~;! 

K .a;&ACOHOBCKRM OC'y~eCT»IIRI;ITCR C IIOMOUibiO cne.a;yiOIUBX ct>opMyn ' '', ·· . ''<,'':~: 
e ·, 

(t ;)"·,6,)~1\ .. ()c)= + 9(:t:~~?1' ;o~~ tf+) ±6(+*;6,.i4~~)A<.-) + 
''•t 

··~: 

1n.e1 

+ (o ;0; i)~v~ ~"" ~·(?!.) , 

(1;i),.;)vi)0A'.}"Xi~1~~)A~~)+(t;orj)),.)A.:~)(i.;1~~6o~)A:C1')= 
: ,. 'l'<t 

• (t ;l,r;\.~tf~~) (~:?rii)6')r:)~~~)+ ( i.})"7o"'")&~i.<x) ( t ;11;);)'t)~c-:.~ .. <t-)+, ' 
·\,'> 

+ (O;O;t)(O]Oj i~ 1~-""S"~CSM~.VIt blx)~~), tn.lOI. 

l',!l8 HCIIOnb3088H BB9Ll8HRbiA 4>eliHM8HOM CBMBOn ( 1.•,0,. J oy1}.) IMaTpRU8-~po•'a/, , 

KOTOpbiA 03Ha'la8T nHC5o I, nR6o "(),. , n1160 'DV().). .• 4>opMyny 1n.101 cne.a;yeT ltOH.H-!-

M8Tb. 1!1 CMbiCII8 rtp&MOI"O npOR3B~.ll9HRH T8.HX M8TpRU. ~.:: 

nycTit T8R8pb llp01181'8TO!l J!IM99T BR.ll 1)21. 10TMeTRM, '!TO BbipalKeHHII ln,tt'•, 

I n.21 npa .TOM He R3MeHliTCRI. Toraa 

~(e.)+ G{-.) = 0 I · m:·ll/. 
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'',_·' 

I, 

F (c.)+ 'PC«-) • 'F'(+) +'f'C:V-

-+ cLijlc.cl..bu•.~d~~)C~~~ {4 f~~)f!/'$-) tSjM')t~- fl~)fl.-'l)~g~)«;{))~ +. 
~~~~~ .· • t' 6)( )~ . C.+) • IJk t . ' . 

-+~ ~}W(l(l~~t~) tOjn.~~o {l<-f):o"Cic)t~.,"t)'~+ 
r.--'1 ' . {\ 
~ ~ ')JI').t . • .· t J . 

+ 4«rtJ)8~\'t) i~h~fl~1Cx-«t);t;v(lt)h._,{~):+ 

+l.<lij .. ·~· t.C:"-)) ib.,.Jt.,t tt\c,.)):t~lzc)f~~~J .• 
. . . (.+) tn·~l2/ . 

/CnapgBaBIIII 8 4JopMylle /n,12/ 481C::OJIOBCIIIIe C t:S. ... t, nepe6paCWB81 JlyTeM BBMi"pllpO-
• (+') .... 

aaa•• no 'laCTWM ·no· o.a•oR npow·aao.aaoR c ~. · aa ·.apyrowe MIIOlKHTena, n&rr:q ,aa-
.aeTJo, 'ITO cywwa "•••oa ilo a,.opol, 1'peT~oel a 'lftB8p1'0I CTpoltax /n.t2/ o~p~~a.-r:
ca a ayn1o /no cyTB .aena, 6naro.aapw ·ooltpaaeawJO cao6o.aaoro TOita')~c£· :lc. f." IJ)-1\ I, 

• • J . 'J 'J4tlov --"'f 
R IITA 4JOpMyll8 trpllo6peTA8T 8114: . . 

F (c.)+ f'(cL) =.f'(+) + F<:-) + 

. + i eL.,jk J..tjlc. ~cl"xcl~~ ~ ~:\~-t)6~ tf;)C1--'I) ~ ~6t)&!c~)~m.t2'1 
Ecnll Teoeplo aasrrb cpe.aHea OT IIO.C118.!lH8t'O '1118118 8 /n.12'/ 8 COCTOIIIIHII l'f,v, T~,. 
y'IRTWB81, 'ITO 

<v,-tl ~·a;~)«~,,)~ lft;t.) = ~it"b~'t. -..Zty> ....s!c;t)[ ~ir~-~)+ e.-ir<lc.;~)I 
.~ ~ ~ . 

[14~'\6~:Jiij, DO .'t. CfMMIIp08811llll Heit II OpOBOllll .ll8Dif8 B&I'IIICD8RII8 llO ·.ltOIIU80 

R8Tpy .QIIO IIOity'IRTb 8&1p&>S8HII8 /13/, 
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