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l. BseneH H e 

1 
Pa6oTa llaHaay H XanaTHHK OBa no H3y'ie iiHIO 38 K OHO B K8nH6poBO'IHbJX npeo6pa-

ooaaHHi! cPYHKUHi! [pHHa (T 'f(l()'if('!)> H (T~C)()~('!)A. lu)) noaneKna 38 co6oi! 
}-5 I 'r 

pR.q CT8Tei! , CBR38HH biX C STHM BOnpOCOM , 

3TH 38K0Hhl BhlT9K810T TOilbKO 113 Tp8HCcPOPM8UHOHHhlX CDOi!CTB rai!39H09prOD

CKHX onepaTOpOB npH H3M9HeHHH K81l H OpOBKH BH 9 38BHCHMOCTH OT 'i8CTHhlX BHllOB 

B38HMOL19i!CTBHi! , 

B HaCTOHLUei! cTaTbe noKa3aHa o6LUaH TeopeMa , ycTaHaanHBalo wan 3aKOH Ka

nH6poao'!Hbi X npeo6pa30B8HHi! cPYHKUHi! [pHHa c n I06brM 'IHCilOM onepaTopo a .TJIOObJ X 

3 8 pHII<eHHblX H Hei!Tp8ilbHblX nonei! 0!:!3 K OHKpeT H38UHH B38HMO L191\CT8HH , 

B sneKTponHHBMHKe 38KOH npeo6paoosaHHSI uec KOilbKO ltlla'!e onpeae.rreHHbiX 

4 
MHoro•raCT H'iHbJX cPYH K U HA [ p H Ha Obln H9 ,'18BHo BbiBen e H 0Kyt5o • O nHa K o , ero .aoKa-

3aTellbCTBO Cnp8B9L11l HBO TOilbKO B 3119KTPOL1HH8M HK9 V. CDH38HO C P831101!<9HH 9 M c!l y HK 

UHi! [pHH8 B pst.Q.bl T eOpHH B03MY LU9HHi!. 

C OOMOLUb !O 38KOHOB K81lHOpOBO'!HbiX npeot5pa3088H Hi! cPYHKUHii [pHH8 MO>KHO 

L18Tb H e 38B HC51lli11A OT K81l110p08 K H 1 H8 H001l09 OOLU Hi! H 9CT9CTB9HHbli! D biBO.ll TO>K -

aecTB THna Yop.aa. 3To H Oblno caenaHo B 
4

•5 
.anH CBH3 H aepw 11HHOA '18CTH H onHo· 

'!8CTH'IHOII cPYH K UHH [p11H8 . 

H i!>l(e STHM cnoco6oM nony•r eHbl o6u1He TO~~<aecTea, CBH3bJB8101UIIe :o.tHoro'lac-

TI1'1Hbl9 cPYHKUIIH [pltHd , H np HB9L19HO HeCKOilbKO KOHKpeTHblX npHMepoe TO>K119CTB 

Tltna Y op.aa . 

2. O npe,geneH HH cbyHKUHil [pHHa 

npHBeneM onpeaeneHHH MHOrO'I8CTH'IHb!X cPYHKUHII [pHH8 , rtllfl KOTOphlX 5ynyT 

pacCM8TpHB 8TbCH 38KOHbl K81lHOpOBO'IHbiX npeo6p830B8HHII , <f> yli KUI111 [pHll8 6e3 cPOTOH· 

Hb!X KOHilOB onpe.aenHeTCH K8K cpe,gHee 00 B8KyyMy OT T-npOii3BE'11eH!Hl 

• 
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4 

r.ae 't<?') H '9('}) - onepaTOpbl ni06biX nenTOHHbiX , :-.iC30HHblX1 6apHOHH hi X '18pS:OKPH

H bJX noTJeA, npeo6pa3y JOUJ 11XCSI np11 K8nH6pOBO'lHbiX npeo6pa30B8H11S1X nO 3llKOIIy 

~I (_,c.~ = e)(r~e. 1\(_,l.~ '\' 0'-) 'S\~) = ~l'!) (!."rf:-ie.l\('!)1 , 121 

a i(1:) - onepaTOp bl nr06biX H eATpa n bHbiX noneA , 38 HCKnJO'lOHHCM SlleKTpOM£lrHI1THO 

ro , ¢> yHKUHii r~pHHa c y'laCT H e M onepaTopo a sneKTpoMarHHTHoro nonn f\r(u.) asenoM 

cne.ayJOLU HM o6pa30M 

Grr ~i.··· ,'J-i. ··· ,~~ -- ,~ =- <.TYI\t'lu.)) 
131 

c;. r•rt.(x~ .. l~i·· · ,t:-t. ... ,'-4-s. u.i.) =(T'ft\r~u.~f\~~i~ -<.i'!)(.T ~r~u.i}~r}'-4~))/4 / 
.. ..... . ................. . ...................... -. .. ..... ........ -.............. .. 

&r.rt:··r"'(>li. ... ,'!i.··· ,1:-1.. ••. ,v..t.v..'-... v.."") ::( T\1. A.r~~)~fi'l.lu.'-) ... ArJuw.))-

-{; G r • ···rt., ~t .... · ·1\..-il'k • .:··r .. <. T 1\ r~t u..t)t-, t'kl u..k)) - 15/ 

:-~ ~ .r• ... ~~ ... (TA~~u')f\rjlJ)f\r"~)f\rr.tu.t)) - ... .... . 
\.') j >he. h\- lt 

¢>OpM8llbHO STH Bblp8>1<9H IHI MOryT 6b!Tb non y'feHbl C nOMOIIlbJO llpoue.ayphl 

8 
repa cPYHKUHOHSnbHOrO L\ HciJcPepeHuHp0 8 8HHSI nO 8HCWHeMy TOKy 

i. i. 1. v..t. v.: = '" ~"'<.1'~) \ 
G..r.r.:-1'"'(1< ·--·1····' ···, ··· 1 b3r~«%".1r}u..') ... 'i11rJ"' ~ H , 

r.ae cPYHK U HO H SnbHSSI npOH3BOL\H8SI onpe.aenSICTCSI npaBH!I OM 

~<.T'f> = (1'! t\rlv.:))-<.1'!)(!\rlv..)) 

161 

111 

I LltHII( -
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5 

nplPieM npH J : 0 BSKYYMHble O>K H.ll8H lfSI OT He'l eTHOrO 'IHC118 11 f.A. ( (_.(.,) o 6paw a· 

lOTCH 8 Hyllb, 

OnpeaeneHHble cpopMyna MH 13 1- 15 1 cpyHKUHH rpHH8 npeo6paayJOTCR npH H3Me-

He HHH KBnH6poBKH npowe cpeaHux no BBKYYMY H anR HHx nonyqaeTcH ecTeCTBOHHOe 

J6o6weHue TO>KLleCTB Tana Yopaa. B T e opuH B03Myi :IeHHll 3TO onpeaeneHHe cooT-

aCTCTByeT OT6p8CbiB8HH lO LlH8rp8MM , CO.LlCp>l, 8 1UHX HCCB51 3 HblC 'l d CTH, BCe BHCWiiHC 

KOHUbl KOTOpblX cpOTOHH biC, 

3 , 0peo6pa30B8HHe cbyHKUIIll rpi!Ha np11 

H3MeHeHHH K811HOQOBKH 

B HaCTOS!WeM pa3 aene Mbl Bb•pa3HM cpyHKUlilO rpHH8 15 1 B npO!i:-IIIOnbiiO H Kn-

1u6poBK C, q e pe3 cPYH KUHH rpuHa B HCTIIHHOll K8.'1Ht3pOOKC fl au n a y , B K OTOpOA no 

onpe.aen9H H lO cpOTOHHbll! nponarSTOp H C 00118/lSCT npO.l101lbHOA '18CTblO, a fl.Ll HOBpCMC'l! · 

5 
HOI! K OMMyTSTOp OnepaTopoB 31leKTpOM81'HHTHOrO OO!lR paBeH HYlllO • 

n epexon 

A."C 
'" ~r 

oT rallaeH6eproacKHX onepaT opoa a Kamt6poaKe nau.nay lf'l:. , 

K onep8TOp8M B npOH3BO!lbHOll K8!Ht6pOBKC 't' , 'f , i H 

ocywecTsns:~eTcH cornacHo 

'f llC.) = q,)C.r B. e.. f\~)1 ~~c_x) ~(~) = ~-c(~) e:l(y[--ie.l\( 1)1 

~(l.~ = i'tt~) A l~) = f\-c l'-l) + of\tu.) 
~ t' 'du.r 

I 81 

r.a e /\(1.) - COOTBeTCT3YlOW HM 00p830M Bb10p8HHblA 3PMHTOBCS:ul! onepaTOp , npen-

CT8BHMbllt B 811.09 
1 

/9/ 

+ I C1.k H Cl.Cr.. onepaTopbl p o>J< ;<eHHH " y HH'ITO>KeHHR / , 

Mo>KHO C'I K T 8 Th, 'ITO o nepaTop ael!CTByeT B HHOM I'HllbOepTOBOM 

CTp8HCT 8 9 1 '19M 79 , .. Lll"t: • !,/)~ , .t't' e KOTOpOM .aenCTBylOT onepaTOpbl "T J A 

npo -

A't'" I , 5 

"' "r· 
4 3H8'iHT) K OMMyTHpyeT C HHMH, 0TMeTHM T8K>Ke, 'I T O npH ncpeXOfl8X K 11CTHIIIlhiM 

K811 K !Sp08K8M 1 B K OTOpblX no Onpe.aeneHH lO O.Q HOBpCMCHllU ll KOMVIYTSTOp ··H1E'KTpOM8r -

H K T K biX noneA paaon Hyn10 , Bbl6op 1\ orpaKH'IeH ycnoelieM 
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(.[f\<?,o), "lo)}-0 . 
I 10 / 

T orrta cPOTOHHbilt nponaraTop a npOH::lBOilbHOH RCTHnnolt Kll1IH5poeKe BblpaowTc~ 

cneayJOtUHM o6paaoM : 

D~vlu.'-u.~) =(Tf\r~..;t\J_u.'))"'\1' ,&.,~~~~\\<')) + ~:~ du~ (T f\([.')f\(~~)7 111 

{ ~l\41.'"'-l<i) r I J 
= J ""'\t ~ L (t"~rv -1-tt\~cl1.(t<L) + 1~1vdt (V)j . 

T e n e pb nony411M 38KOH npeo6pa30B8HII H an~ cPYHKU IIII r p11H8 1 11. CornaCHO CK838HHO-

My SbiUie 

G-~1 ... '~ 1. ... 'lt. .. ) = G't:~t. ... ,~ 1. •.. ,1.1. .. )(1' ~)(f~e_ <D)> I I 121 

r.ae 

iS) =-1\(r!)·+ ... + f\(y!')- f\('!1.)- . .. -1\l'!") . 1131 

B cneac T B He BbJ6opa onepaTopa (\{?-) o BH Jl e 19 1 Bbrpa>K eHHe .(j'h'f~~<l.>)) MO>KIIO 

B bi'IIICIII!Tb !IO TeopeMe 8RK8 , npi!'\ICKfUI ee K TOI>Ay >Ke npHMO K q> , TaK KSK ~ 
IIHHeltHO 38BIICIIT OT " , 

TaKHM oGpa3oM, 

00 (-l~t" -=:> ~ k { t. \ 
<T~~ict<\))>=[~ <.i~)=[~~)l~-~H\'f\P) =e.xy\ ~ <.1'~':>) 1 141 

k:o b:o · 

II 38KOH npeo5pa30B8HHH A llSI Gr 118A.!leH 

~ :::: e.)(r ~~~)Gt , /15/ 
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r ne 

~ =: ~~i. ... , ~1. ... ) =-t ( 1' <D"> = 

== ~t: \(Ti\(x;.)f\(~)> - ( \ J\li)J\~j))-<.TN'!')I\~;)t re; 
t.,)=~L 

T e neph Mbl Jl.OKa*eM , 4TO cnpa8ennaaa cnenyJOIUaSJ o6wa~ 

I"JlC 

TEOPEMA . cf.>yHKUM S'I r pMHaGtt, "' rm 8 npOH3 8 0nbHOA Kanu 6 p o8Ke Bblp8)!{ 8 9 T CSI 

4CpC3 ~yHKUMH rpHH8 B K8nK6pOBKe n aHnay COI"n8CHO ~ 8KOH y 

. ....... ... .. . ......... .......... , ... . .... ....... .......... ................................ _ ... ................. . ... 

.. ...... . - ... .. ..... ........... .. ...... ...... ... --- --- .... -- .... -- -- ............. ... ..... .. . 

/ 18/ 

Jln~ .QOK838T9nbCTB8. TeopeMbl 38M9TKM 1 4TO Orrpeae.rr C IIHe MHOI"0 4qCTH4 HbiX 

cPYHKUHA rpRH8 /6/ M O>I< HO npe.nCT8FI HTb 8 8KLlC 

• 
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~M(l''\!) \ 
(,I'•!'<·· I'.,= b:ll',l-.')li]r._(.IL~) .. .'~]t',_(u."') J~O 

m 

::ftf~ ~ +~~ \(i'i't)·(Te.~p[ie~+iclj;J\(tl))) 
't;:,\$3r'\. '"cL. ov.r) (I ~~['-~f:.J\tu.t)]) 

. t :.t 

1 191 

J1::::0 
<!. =.0 

b 
r.ae cpyHKUHOH8ilbH8R npOH3BO.OH8SI ~ Onpe.Q9i1ROTCR n paBHllOM 111 C 38M9 HOA 

A.r Ha t\~ 11 .aeAcTayeT TOllbKO Ha (1''\{'t) . B uenoM , noKa J't 11 napaMeTp 

J... He npHpa8H~H bl ) HynJO, onepaTop '43~ +-h_ ~ reHepHpyeT 1\r(v..) 
8 8H ae cyMMbl At'+~ cor n a cHo npar Hny 17 I, 8 KOTo oM nH w b cne.ayeT 

38M9H HTb ycpe.Q H9HH 9 ~ ... ) H8 yCp9LI H9HHe (1' ••• Q.)( 1_J,.:r .. /\ '-'.~) > 
<1' e.)tr [id..l: t\("'e)]) n oc n e 8 bl'I HOJ19H H A) 8H81! OrH 'I H bi X 114 I, nonyqaeM 

<.1' "'f [ie.ifl +iJ..I:.i\(-.t)J> = e><y~ .. Y - k i: (1'q> f\t-.l)) } . 1201 

<.T e.)<y[i6..!:J\(~~)]> l -=i 

ll HcpQ:>epeHuHpo8aHRe nocnea Hero Bblpa>KeHHR , O'l98II .O HO, aaeT 

~l )k.. W\ 

\ZIJ 0~ )u_1. .. ':Ov..li. e.xf['L 2.~ - cL.~L_ \1'q_,t\(u.l)>1\ = 1211 
~ h.. f'!( t.,.-4 I _ . ~-o 

= G:e..)v... ~ r. ~"2. ... ~t\.· ~)(r( ~Cl.~) . 
TaK KaK 

~ ~)\(,, '!~) \ 

G "'~t: .. rk. = i'J't: (u.i)~]~ l~j.) .. 5;;~: ~"') 1't ::0 
r' ,~ 1k 

1221 
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~~ TI-+j_)__o + \ ]~ - d "'~ ~ ~WI m "' :L 

,_,., 1~'\. id.. --o~r,_ -'b3~, .}i,1;.., -u..L_ ~1't" .. :~1't ~11: ... ~1't ()Ll.'l t 
'l::t 1 r· r,_.... ~., r"' r ... 

f..Ui. ""' ~W\-l. "'l'-
+~d.} L <o1't ... r~'t" ~1-t . ~~'t" ~f 't 4v.."(• 4u.~ + 

"lt_'>"l,-:t r, r"",-' r"L,+\. . 1"-t .. -. t'<t£"' ··~1t'.., ... "l, rM~ 
+ ... + {_~ ,\'Nt 4": ~ 

\.'l~J 4u: ,.., ... -ou:f'4 ... 
TO H3 Bbipa):I<9HHSI !19/ cne.llyeT 38KOH npeo6pa30BaHHSI /17/, TeopeMa .llOKaaaHa, 

C.llenaeM .llBa aaMe'laHHSI , 

Bo-rrepBbiX, OTM9THM, 'ITO TeopeMa MO*eT 6biTb JlOKaaaHa H 6e3 peucnTa 161 , 

/7/ M9TO.QOM M6T9M6TH'19CKOA HH.OYKUHH 1 ecnH 80CIIOJlb3088TbCSI HCXO.llHbiM onpenc-

J19HH9M cpyHKUHA rpHHa /5/, 

Bo-aTopbiX, no .a 'lepKH eM , '"ITO np11 noKa3aTenbCTae TeopeMbi cy mecTBCHHO HC

nonb30BaHo onpeAeneHHe /9/, no3BOJ1SIIOIUee npHMeHI!Tb TeopeMy BHKa Henocpe.ll -

CTB9HHO K onepaTopaM 1\ . EcnH OTK838TbCSI OT aToro onpe.neneHHA , TO yKa3aH

x/ 
HbiA aaKOH aeaepeH. HanpHMep, ecnH nono*HTb 

/24/ 

rne ~~~~ H f\9..(!.) apMHTOBCKHC onepaTOpbl BH.ll8 /9/, nei!CTBYIOLUH9 B p83Hb!X 

rHJlb69pTOBbJX npocTp8HCTB8X, npH'19M .L(IISI npOCTOTbl npHM9M 

/25/ 

TO 38KOH npeo6p830B8HHSI O.llHO'l8CTH 'lHOII cpyHKUHH rpKH8 38IlHW9TCSI 

126! 

B aToll CBSI3H aaMeTHM , '"ITO BbJBo.n 3aKoHa 115/ .nnH (T't'Qc.)'(~)) H3 rpynnonbiX 

5 
coo6pa>KeHHII a p a6oTe 3eaHca, <t>en.nMaHa H M9Tbl03a llBnSieTCSI owH60'!HbiM , no-

x/ 
3TOT npHM9p HOCHT 'IIICTO IIJlJliOCTpaTHBHblll XapaKTep, IlOCKOJlbKy IlOCJle T8KOrO 

npeo5p830B8HHR KOMMYT6TOp onepaTOpOB 9J19KTpOM8rHaTHOrO IlOJlSI nepeCT8H9T 

5b1Tb C. -qHCJl OM . 

• 
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C K OilbKY 6hlll HaRaeH HH¢ HHHTe3HM81lb HhlR onepaTOp nepex oaa TOilbKO OT ~8CTHOR 

/ flaHa ay / , 8 H e npOH3BOilbHOR K8nl1:6pOBKH, no9TOMY He3aKOH9H nepexoa OT ypaaH e -

5 
HHSI /3, 15/ K yp8B H9HHIO /3.16 / B 1 H9CMOTpSI H 8 T O , 'ITO K8.rlH6p080'1Hbl9 npeo6pa· 

3088HHSI aeRCTBHT91lbHO o6pa3ylOT rpyrrny nu. T a K , 8 npHB9Q9HHOM T OilbKO 'ITO npH

Mepe. y paaHe HHe /3,15/ c npa8ea nH8o, a /3, 16 / HeT . Y paaHeHHe /3 . 16/ HMeeT M ecTo 

TO JlbK O B cny~ae onepaTOp08 "(x) 8HQ8 / 9 / t H O QllSI ero o60CHOB8H HSI ¢aKTH'I9CKH 

Heo6XOQ HMO 3 H8Tb OKOH'I8T91lbHbll\ pe3yllbT8T, 

4 , 0 6wHe TO>KAecTaa THna Y o pna 

B HCT HHHOR K81lH6p08K9 flaH A 8Y 

L G'C =0 
ou.."- ~, ··· r't.··- ttK \"'t. 

5 
BCil9ACTBH9 yCil08HSI flop9HTU8 

H TOrO , 'ITO npH 

• ~(u.) =0 
'0~ 
til s:d:.1 =t't: t&A! =t\A 

/27/ 

/28/ 

L~-c~),~Lu)1::[~·\~)/,~lu)1=Li·\~),t\~ll!)j=[~:ll!~ ,f\~l~=O 12 9 1 

BbJ'IHCnHSI n HaepreHUH IO OT o6eHx qacTe ll COOTHOweHIHJ / 17/ c y~eTOM pa8eHCT8 

.'27 / , nony~aeM 0 6 ll.!H9 T O>I<A9CTB8 8 npOH3BOilbHOll K81lH6pOBK9 DllSI cPYHK UHA r p HH8 

'l_ G : i.~ o ~tt,. (:, ;so; 
o v.r't. r····t'.._ ... t'... o\A.r'l. t't '" t''l-lt'"t.+\··· t'm . 

5 
B ' 18CTHOM cny~a e K anu 6poaK K <t> eAHMaHa OHH npK o6peTaJOT 8K n 

) r f - ~ y r D I~ x.'<-) :n ~~-'tt\1 C:r'F 
~ '-='r, ··· t''l"·r~-- L ~ ,~ - - c.~ ~ ~ ~c·t'-t~r't-'\"t'm/3 1 ; 

~'t.. l : i 

T'\ {.~- ...i.. { il>- __1!: 
Uc_'?t.. , - (J.lC'jt ) £.. . -

: 

n 

3 · 
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T8K K8K nepexo.a OT K811H6pOBKH n aH.aay K K8nH6pOBK9 ¢ eltHM8H8 OcyweCTBJHI9TC5! C 

OOMOWbiO 1\C!.~ 1 .OilS! KOTOpOI'O 

(T 1\ (><) M"t )) -=- ~~' ~ .,_it~-~) /32 / 

EcnH Tenepb no.aeltcTBOB8Tb Ha /3 1 I onepa-ropoM LlanaM6epa , nony'l RM 

Vf3 TO>K.Q9CTB /30/ npH COOTB9TCTBYIOlliHX 011pC.Q9119HH5!X BblCWHX B9pWHHHblX 'l aC

TeA Bb!T9X8DT H938B RCRWH9 OT K8nH6pOBKH o6woe TO>K.Q9CT68 Yop.aa .01151 npouec 

COB C ni06bJM 'IHCilOM 38pS!>K9H HbiX H H9ATp811bHb!X '18CTBU H cPOTOHOB, TaKOI! Bb! B O.Q 

To>K.aecTe Y op.aa 6asopyeTcSI TOnbKO a a saKoaax KanH6poBO'IHb i X npeo6pasoaaaoa 

noneR H coeepweHHO He npe.anonaraeT 3118HHR KOHKpeTHbiX B H .QOB B38HMO.Q9AcT-

BH R H I'HJ10T93 0 H X 119p9HOpMRpyeMOCTH , 

B K a 'leCTBe np HMepa pacc M o T pHM cny'laA o.aao l! sapH>Keaaoll '1 8CTHUbl /11.. = 
="'ft.)if~Y B h'L cPOTOHOB. 

Onpe.aen BB Bepw lfHH yiO '18CT b rr, rt. ... tt..., C0I'J18CHO 

Gr' "'-"·f4~~'1 'l4i. ... u.1~~('""")e.."'~J.(Jrt.~~ ... Af ~"~{'~--'r\-tt:L.-.,tJ)~4' 

·S(fi-rt.+f tt)fi D ~'1 .(4 j)Sc, ~i\ r (pi Dt 1-i. ... '\-... , Sc.(f') 
t~t J=·i rll ·v ' \f) v,vl'""..,\.1 ,, l ) / 

c. . 
nony'laeM r-~a /30 / nocne coKpaweHH SI aa ,~clt(\-\) 11 ece Dft.)Vj CV) 

/35/ 

- ',jc.( "\.4-i\ r (. i 'l t. 1. 'l.--4 'l.(,( ... \ d_C ( ot.) 
'{ ~) v, ... v'l- t"-t.+I '"Vh\\f +" )r ,\. ... '\,- 1-- ··· t }rJ 'f 

i. "[t 11p11'19M B aTOM TO>K.C19CTB9 r -r + -.
1

, =0 , npo m•i STO TO>K.Q9CTBO MO)KHO 

38111fC8Tb 
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5c.(ri.)1iC(t\~t+ch\)Sc.(ri.+1)= 5c.(p1
) -~(f1~,) ( 3sa> 

npKB9.ll 9M ewe O.ll KH '18C 1'H blti cny'18A C .llByMl'l 38pH>K 9 HHbiMK 'i8C1'KU8 MK, 

p8CCM8TpHB8SI CBH3h Me>K.ay npou eCC8MR 

"-"" +f -I) 7{+-+- f 
~~ +r ....,"+ +r +l . 

B so.aR cTaH .aapTHhle onpe.aen e HH H 

t,~t.~t., 1-1. 'jt) = "-1fr'~.) a,t. Jft.Jr:\ .lr" e.xr (ir i.x1.. +-' f9."1-~f~1.- 'f" ~ t) · 
. ~<ti.t,l-r~-,~) G,(r\ pt, p~, r") 

/36/ 

G l·~'\ '! ~\v..) "'~~-~"e. ~J, .. JrtJf ~~ .l" ""'1'~, ..... +~r~ ... -f'.l..__'t~,~ +i"~ · 
· ~(tt r'--r:\-r\~)D~v(\ )Slf~~~'-)f k~ t~ f~ f~'J,)~~~)~(f~) . 

npHXO.ll HM K TO>K.ll 9CTBy 

~(Crt.)~c.(f'-)trrr(f\ f~ r\ t~'\t) c};(y":.)~~y")= 

/ 37/ 

r t ,.t " ~ ,. \ r _1 ... :l t. ~ ") G( i. t. " "\ r f ..,i. t. '!. it) =\:r'f'>f,~,r-~r~~,p,p-~,r - p,~+~,p,p J-u'r-t,,p,r,p , 

i. CJ.. ~ " np H 'IQM p +f +1.-=f ~r 
OrpaHH 'IHMCll 9THMH n pHM e paMH, 



H, 

') , 

1 3 

T ox<.aecTaa 1:-!J/, li8JtSIIOUIHecS'I u enocpe.acTDeHHbiM o3o5 u~elllfCM TO>I\..:~ecTLw 
2 

Y o p.aa, OblnH uaAneHbi E . C.<l>pa .a KHH bl :vt / 1955 / , nony'IH8WHM ux KSK cne.acT 8HE' 

W 8HHrep08CKOlt CHCTeMbJ y p88H 9 HHlt Ll.JlS'I cPYHKUHI! rpHH8 8 3'1CKTp0D.HH8MiiK9, T.e , 

C HCfl0Jlb3088 H H9M KOHKp9 THOrO BHD.8 n epeHOpMHpyeMOrO 83 8HM OD.9HCT8HS!. C 08C9M HC· 

.aa8HO To>~<.aecT8a 8HD.a I 35{ 6b1Jtll' 8bi8CD.eHbl 8 T eopHH 803M yweHifH K A3eCoM 7• 

T O>KD.9CTBO 8 K8JtHt5p08Ke <l>eHHM8H8 /3:3/ HM eeT npS'IMOe OTHO WCHHe K TO>I<D. 9C7" 

8y Ll.ITS'I K03cPHUH9HTHgi X cPYH KUHA T90pHH 803MyW9HHll: , nOny'leH HOM y 6oronJ0608biM H 

WHpKOBbiM / 1955r. l e K8aHT 08oA an e KTPOD.HH8MtiKe, 

9 0o061ltCHHOe T O>KD.9CTBO Yopaa /35a / , Ccj:>OpM yn HpOB8 H HOe ewe r p HHOM , 

10 
6b1no LIOKa3aHo oe3 T eop HH 803Myu.:~HI1 A TaK>KC TaKaxaw •" c noMOWbiO eeea e u-

H oA HM Llll l! Wl. =1 cj:>opMyllbJ / :30/ a cj:>e AHM 8 HOBCK OA Kanu 6ponK e , H e3aBHCH \ibr A 

4 O T K81!H Op OBKH ~ b! 80!1 3TO r O T O>I<tteCTB8 8 31lCKTPOD.HH8:vt HKe Oblll !18H 0Ky6o M9T0-

!10M Kai'IHbenno , TecHo caH38H H bJM c Teopu eA e03MyweHHI!, H aKOHeu, 3 sallc, <l> on.a 

M8H H i\1\ 3TbiOC
5 

noJty'IHJlll 3TO }I{ e TO>I<JleCT80 1 K 8K CllO IJ.C TBHe He Tp06y IOWer o 

CCb!JlOK H 8 K OHKp9THbllt 811!1 838HM O!J.91!CTB HS! 38KOH8 K 8Jt H 6 pOBO'III biX npoo6pa30 B8!1HA 

cPYHKUHA rpHH8 (T'tf~\fl';t))u<l''f(~)'V('!)A.t4l~))1 , 

B 38KITIO'IeHHe 8b1pa>~<aeM npH3HaTenbHOCT b 3 a none3 H bte o6cymaeHHS'I M , A , Map

KOBy, H.A .CMOpOD. HHCKOMy H Y >Koy ryaH-·I>Kao. 

• 
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