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Kax HaEec~ao, E ~eopHH rny6oxoaeynpyroro ·paccea

HHH nenTOHOB aa a~poaax Bazaoe saaqeaae HYeer Hsyqeaae 

ua~pHqasx aneuea~oE xouuy~a~opoE ~oKoB ERe aaepre~Hqecxo~ 

noBepxaoc~H. B pa6o~e/I/ paccuaTpHBanBc~ BUpaE~HHH 

~ .• = ~ J<p,<>/L~:CxJ.j>o!]Jf,U.><r}ixJx, 
(I) 

E xo~opHX ~(X)- xounoaeHTH nno~aoc~H anex~pouarHH~Horo To

xa, 1 - qeTHpeXHunyn~c BHpTyan~Horo W<!ToHa. MaTpaqaue aneuea· 

TH B~ec~ 6epyTCH Me:E~y O~HH8KOEUYH O~HOHYMOHHUMH COC~OHHidH

MH f f; (J'/ c qeTspeXHKnyncou p rjJ::: lt'Zj H cnaao11 . o 
ro- = ~f) ' c npHMeHeHHeM o6sqao~ penH~HBHCTCKO~ HOPMHPOB

KH. B ynouaay~ol pa6o~el11, E qac~HOCTH, 6sno noxaaaao, 

qTo E n~e~cTaBneHHH Teasopa ~~~ qepes cxanHpHie WYHKUHH · 

V, ' ~ : W.· - :z ,r _,...,. '-- (-~ ... r .,.. t ... r,J v, r 

(2) 

BTH cxanapase WYHKUHH uoryT 6HT~ EU6paas Tax, q~o6u OHH 

6unH npHqHHHHMH, T.e. qTo6s HX wyp~e-o6pass acqeaana ~na 

npoc~paHcTBeaao-no~o6HHx X : 
r-'· 

V (X) = 0 
j (3) 

B HBCTOH~e! pa60T8,MH paCCMOTpHK EOBMOZHOCT~ nonyqeHHH TB

KHX pesyn~TBTOE ~JIH 6onee 06111HX CJiyqaeB. 
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. PaccMOTPHM.TeHaopH 

·ul(tt,l) Fj· .[: I •,I) d'J . {fX 
v~,., ·::c_. <p,crJ J~1q(xJ,j, roJ ~(T>e Jx, 

. tao) ·. / 
(4) 

r~e a , G - HH~eKcH, ue c:aHaaHHHe c TeHaopHWIH HH~excauH 

,/'< , t.' , HanpHMBP, MSOTOnH'IIBCKHB HH~BKCH, HH~BKCH, 

OTHOCHIIIHBCH K rpynne S 0; M T.~. ; /(II) ~ BBKTOpHHB TO

RHo KaK BCer~a, B JIOKBJII>HOti KBBHTO:BOITeopHH nOXH, npe~-
. W'ltf,l). . 

noJiaraeTCH, 'ITO . '/"tv ( 1) HBJIHilTCH 0<50<5llleHHWIM. ~YHK~MH-

MM 1 MB~JIBHHOrO pOCT8o PBCCUOTpHM CHB'I8JI8 06Jild CJiy'llait, 

KOr~a TOKM )~(QJ (X) HB HBXHIITCH . COXpaHHilDUillHCH, TBK. 'liTO 

:ablpaxeHHH i4,t) ___.. . 7 (q,t) 

9• w = )_, }//' ~ ~~.~ 
f/') 

·tA7to.,ll - 2-·,uca,t)q 9 
VII · 9 - - ll~,v (/ v V ~ 

l >'/ 

(5) 

uoryT <5biTI> OTJIH'IHH oT HYJIH. Cuat~aJia noxaKeM PH1.t :aa:~HHX 
HT 1 Q,€) 

CBOtiCTB ~YHK~H~ V~,. (1) , KOTOpHe }.tSJiee <5Y1.tYT HCnOXI>
cQ,lJ 

ao:aaTI>CH. Boai>ueu ~ypy,e-o6paa ~·" C1J 
r-' 

vv;~:11 U)-:: L <f,u}[J;Q)(X),j:l'rol)/f/)>= 
(~ ; 

· . ')' L- : t") X) ·riJ 1)J7 · . 
' == fci; < f, ()I J)' . ( 2 I J~ . . (-2 ') If, () >. (6) 

B CHJIY o6mero npHH~Hna JIOKBJil>HOti KBSHTO:BOI TBOPHH nOXH BH}.t

HO, 'ITO 

4 

r-' (~ 

W;.~ 
T.e., 'ITO ~YHK~H~ 

HS YCXOEHH cneE 

·w(",GJ 
. /"'" . ~ 

TaK KBK a H 8 
HH~BKCSMH, ~JIH CC 

BOCKOJII>KY STO'HB 

Y}.t06HO B~eJ: 

BHTHCHMMBTPH'IHU~ 

~V;.,; := 

r' ::: i,~, • .,.. 
•},v --

2 
lila CHMJieTpHl 

:BBKTOPO:B q , f I 

~ 
q 
p 

9 
TKKHU o6p8SOM,8TI 

'IBTHpex HHBSPHSH~ 



(4) 

PHiiiiHHH:I{6KC811H 

H1 IIIH:I{6KCH 1 

.;..·BeKTOPHii6 TO

H•noJIH, npe;~t

HHWH (PyHK~HH

ao6IJIHI CJiytial, 

iHIIH~H 1 T8K .. 'ITO 

(5) 

I ·PH :It B81:HHX 

6y:I{YT HCDOJID-

', CJ"> (6) 
'· . 

!eopHK DOJIH BH:I{-

W
f"""-' ct~,CJ 

(X) == 0 np~ X
1 < o,· 

'/"•~ . . 

·w (q,IJ <?> 
'llTO (PyHK~HH '/"•• (f) HBJIHJJTCH npHtiHHHiiiiH. JlaJiee 1 T.e., 

Ha ycJIOBHH cnexTpaJIDHOCTH 

(8) 

TaK KaK a . ~ g B H8W611 paCCIIOTpeHHH 6y;~tyT (PHKCHPOBSHHHIIH 

HH;~texcauH, :AJIH coxpaiJieHHH aanzcH uu 6y;~teu HX onycKaTD, 

ROCKOJIDKY 8TO He DPHBe;~teT K HeJ.,a8yY6HHHM. 

Y;~t06HO BH:A6JIHTD HS TeHaopa 1~ t1 CHMMeTpH'IlHHI .r. H 
l /' 7'" 

8HTHCHIIIIeTpH'IlHHI ~'" T6H30PH 

~~,; ;: ~:v r ~~~ 

~ ::: 1N/',. -r 1.Vv,f' 
•;...,11 2 ~·" 

'111,1 ··AT "r···- L""·~' 
,;2 

(9) 

Ha CHMIIeTpH'IlHOrO T6H30P8 ~ C DOMOIJIDD :ABYX '!leTHpex-

B6KTOPOB 'f , f MOI:HO DOCTpOHTD 4 JIOpeH~-HHB8pH8HT8: 
3 c. s - ,_, 

I' - ~ JH f.,v 

q·S·q 
P·S·p 

v::o 

9. S-p = p-S·'f· 
TBKHII o6p83011,8TOT TeHSOp IIOI:HO npejtCT8BHTD C DOIIOIIIDD 

tieTHpeX HHB8pH8HTOB, HSDpHUep: 
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· ~ !" g U: t- a o Lf t- ( (] o r D Q ) 7 r .,_ o · o . i r 1-,-,v 01'. ' 1/· .,,. .l 1.1" r v r/" 1 ~ 1/.3 .r/' r., 1/~ 

(IO) 

nna 8HTHCHMMeTpzquoro TeHaopa~ MOaHO DOCTPOHTL TOJILKO 

O,ltHH HHB8PH8HT: 

rA·; == -;;·A ·<J· 

TaKHM o6pasoM, MOaHO BOCDOJILBOB8TLCB npe;&CT8BJI6HH6M 

!J~ ... ; r;/-. ?v - ~!' .. ) Vs. 
(II) 

TBK~ K8K [jt f) HBJIHilTCH HHB8PH8BT8MH, ~HH Mory! 38BHCe!D 

OT ? TOJILKO qepes 2 HBB8PH8HT8 ·1l , , (jJ'f) • .lloxaaeM 

!enepL, qTo Bcer;&a uoauo onpe,lteJIHTL ~YHK~HH ~· f1) B 

wopuynax (IO), (II) Tax, q!o6H oBH 6HJIH npeqeuHHUH e YJtOB-

JI6TBOPHJIH YCJIOBHil THD8 (8): 

(I2) 
L3<1)=-o nf"' 

-r2 --:;I C?·PJ/ 
>f. 

~JIB 8TOrO BBe;&eM cne~HSJILBYJI CHCTeyY oorcqeora, B KOTOpOI 

'T==o. 
(I3) 

a, CJI6,ltOB8T6JILHO: 

~ = i-1 I r·l' = H·1o. (I4) 

B STOlt CHCTeMe 0 38BHCHT OT 1 TOJILKO qepes nocpe;&CTBO ne

peMeHHHX 

'1/- 1~ I Cjc 

H DOBTO!IY OHH dy,ltyT pa;&H8JILHO CHUUeTpHqHHUH DO OTHOmeHKD 

6 

K f . ;ItaJiee MH 

ill npHJIOX6HHH.I] 

TiycTI> IPYHKl 

JI6TBOpHIOT XOTH ~ 

r z:l 
r;&e !1, , /J.z , 11_ 

• Tiycn ;&aJiee ftlf. 
~HH. 

TOllte 6y;&eT pa;&H 

!PYH~HH (!5) on 

_.; 

~i 

'11T06H npHM 

~OPMYJIY (II). B 

A~,l)( ::: 

ilOBTOIIY 
' L 

,II( 

H 7fll 

Ho Ta~ KaK ~' 1 

H, · B qacTHOCTH. 

1/o,"" 



(IO) 
rpou» TOJI»KO. 

(II) 

uoryf saBHcen 

'/) ~ .IIoKazeu 

IH .L!i (fj) B 

)H'QHBHYIIH H Y~OB-

>1. 
(I2) 

3!8, B KO!Opol 

(!3) 

(I4) 

38 nocpe~cno ne-

liB 110 OTBOmeHHJ> 

. I 
I 

I 
I 

I 

K ~ • Aanee MH cHcTeMaTH'QeCKH 6y~eM Hcnon»BOBaT» neMMY 

m npHnoxeuHH I pa6oTH/I/: · 

IIycT» WYHK~HH f. (1) , j; rr;;'6Y~YT npH'QHIIHHMH H y~oB
neTBOPHIDT XOTH 6H O~HOMY COOTHOWeHHID BH~a: 

r 21 r1) ; Cf,~. r2"z r.rr'.~ I ( rJ, 

rp;e /1, t /1.z t tJ1 - ~eJIYe, T8KHe, 'QTO 

11, .,. 1?2 .,. I?J ~ 1 . 
IIycn p;anee ft (p6yp;eT pap;Han»Ho-cHMMeTpH'QHO"· Torp;a WYHK-

~HH . { (q) / 
Tz t/ ~.l (IS) 

1 
Toxe 6yp;eT pa;z~;zan»Ho-cHMMeTpH'QHO~ npH'QHHHO~ WYHK~He~. S~ec» 

!PYH~HH (I5) onpep;enHeTcH KaK !PYP»e-o6paa noTeH~Hana ,...... 
_l.. f ~~ (Xo, fJ r;{t-
r 77 . 11- it 'j . (!6) 

qT06H npHM6HHT» BTY JI6MMY B HameM cnyqae, paCCMOTPHM 

wopuyny (I!). B npHBHTO~ cne~Han»HO~ CHCT6M6 OTC'QeTa (I3) 

IIoaTouy 

·(I7) 

f.l Ac,.,. == Y:,: ( 1f~!i ~). 

Ho TaR KaK ~' , npH'QHHHH, if;., 11 H ~~" T6KE6 6yp;yT npH'QHHHHMH 

H, B 'QBCTHOCTH, npH'QHHHHMH 6y~T H 
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\ 
\ 

IToaToMy aa ocHo::aaHHH ::aumenpH::ae;neaHoA ~eMuu (~opMa (!7) 

pa;nH8~DHO-CHMM6TpH1.IH8) . pa;nH8~DHO-CHMM6TpH1.JH8H ~yHK~HH 

I . 1 

Ar-~ L Ac,v< ·rv., 
/19' 0<::, . 

;: {/--
..) 

6y;ne!r npHl.JHHBO~. 

Ms (8) H (9) c~e;nye!r, 1.J!rO~.~y;noB~6!rBOpHeT (8) H 

noTOMY c~.6y;neT y;noB~6!rBOPHTD yc~OBHD (!2). B l.JBCTHOK 

c~ytzae, xor;na paccMaTpH::aaeJ.Ii>l~ TO~H j coxp~HHIITCH_. 
;; _, .~ 

c'J = £. j"',J',/Jc,.. -:::.zAc,D ·- ~!_Att,e< :::. - 2J..A,,ct = o 
O!::c _, o<=v 

(IS) 

H noTouy C(s == o • TaKHM o6pasoM, :a aTOM tzacTHOM c~ytzae 

HS (II) no~y'IIHY! 

A~~,/'. =- o __ ·w~~,~ = s Y 
(!9) 

PacCMOTPHU TenepD ~opuy~u (!0). 

.·S:~ =- tf u; ·r- rot rrf r;;_ ,. t)(1t:: 1,.2, 3. (20) 

0TCIO;na 3 L s~ 0<. =- -J v; -~ 1-J. ~ I J 
(>I ':'I 

q Sf:= L ?..c 1"'if1·7'~ ::: (- o; + ,~v;) -qJ. 
I «'t:t,J,l I 

..:1.., l (2!) _( r. s },a :. f: r.-< J: ~ = (- u; r r i~) 7 ~-

8 

C~e;nOBBT6~DH0: ·. 
3 -2x r 0( =, .·

9 

Ho.o6e ~YHK~HH 
. 3, . 

·L 7rx J: 
,;X: I • 

HBJIHIOTCH npH'IIHH 

pHtzHa. ITOBTOMY. H 

I --J. 

1. 
6y;neT pa;nHa~DHO-

syH (2!), MOEHO 

- [~ + t 
O!rcD;na, e~e pas 

I 
~. ~~ ~ r 

~f}. c~ =: 
' 

BH;nHo, liTO pa;nHi 

HBJIHIITCH npH'IIHHI 

~YH~HH C~ , . 0~ 

S,...l 
H 

rJ.s;l2. ; 



,, ' 

(q)opMa (I7) 

IHaH q)yHK~HH 

>pHeT (8) H 

, , B t~acTH614 

~aHHIITCH_. 

~ '.__$,.,/) 0 ,of = 0 
:::v 

(IS) 

lCTHOM cnyqae 

(I9) 

.2,3. 
(20) 

'U) (2I) 

2 7!1· 

. _., 

l 
I 

Cne)tollaTen:Luo: 
3 f 2

;;, ro< S:,;J - {f· .f. rJ 1;3. 

Ho.o6e q)yHKUHH 1 : 
· ~· o rJ 7/·S·Ci 

~--;--; I IX .Jet'~ J I I 

Hll3IH~TCH npHllHHHUUH, af~~' Kpoue TOro, pa)tH83Il>HO-CHMMeT

pHllH8o llo5TOMY Ha OCHOB8HHH ynOMHH8llmettcH ReMMH 

F rr·s·u 
6y)teT pa)tHBXl>HO-CHMYeTpHt~Hott npHtiHHHott q)yuK~Hett. Hcnoni>-

syH (2I), MOEHO ll03IOEHTl> 

-[~ +tj'if., =t [fSr} 
0TCD)ta, e~e pas YllHTHB8H (2I), nonyt~HM: 

. .J 

J rJ, of (fS·9) -f.: rl:,~, 
J [ rl ~~ .J. 

~ f ~ = F r , h -;;., s~.. . . (22) 

BH)tHO' liTO pa)tH83Il>HO-CHMUeTpHtiH!Je WYHKUHH (/ H f 1 ~ 
Hll3IHDTCH npHllHHHHUHo ~T06H )tOK838Tl> npHllHHHOCTl> CSMOtt 

q)yHK~HH C~ , OTMeTHM, liTO HS {20) 

9 
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. ilpMMeHHH OllHTD Ty ze ReMMy, nonyqMM, qTo, llOROZMB 

- _L { .Jf·S·f .1, u -') (ll - - L. J:-,1>< J, 
I .,.._/ Q~ «:., 

(23) 
OHa 6y,neT npMqHHHOit 4JyHK~Heit. 

~aJiee, TaK KaK ~~ y,noBJieTBOpHeT YCJIOBRD (8hHeTpy,nHO 

38MeTHTi H3 (22), (23) , qTo 4JyHK~HH [~ H l~ Taxze 

y,noBJieTBOPHDT ycJioBm> (I2). PaccuoTpHM Boauozuoe onpe,nene

HHe l~ . 113 ( !0) CJie,nyeT, qTo 

. J;,u< ·:: rr; 7()( u; -r H ?~ ~ == fl f..t ( fJ .,. ff v;). 
OTCil,na HeTpy,nHO nonyqHTD 

.1 . d 
I · f""' r-~ -<( rr 7e> rr) -, L....- ,.J~,..c f.x:. = q v_, r - v2 

H o<:::, I H 
H 

I -2 
;:;- 1 .S:/0( 

I~ 
:;:. (;:;; L'- s~,v f/v) '!.x .• 

,-1 1)..:/ 

IT09TOMY 4JYHK~HH 

/" 1·..:!.. 
--=:;z { j:j L So,~ 9'11) 

nonyqaeTCH~a,nHaRiHo:~~uueTpHqnol npaqHnHol WY~HeA. 
ITOJlOZHB 

9'c 
;:: - .. -

(/, I ..2-. rr - ·~ __!. v; r - ) S. t; _ 
V.J - H ~ "--'- J. ,_____ c, II 1 " -

I I' v:::.l 

1H'f2 I .3 'ii'- S·f ·/ rr J _!_ -f-s: q (24) 
I - L- ...lot,"' ..,.. --< L.. c:, • ,., 7 ~ ~.=I . H f " ;, ~ 

10 

lJ_'. .. 
! 

il 

J 

BM.ztHO, qTo 3T8• 

,neT npMqMHHOit ll 

BOpHeT YCJIOBlm 

Ha 4JopuyJI:bl 

uz ··r 
11 Lc, -= 

H llOTOMY [,~ Ta 

Holt 4JYHK~HeA, :l 

HTaK, peam 

TeHaopa t~,~ noJI 

·w/~· == !/",~ ~ 

'Tf 
-f- ~ fv c..·~ 

B KOTOPOM HHBapi 

YCJIOBHD ( I2).- ill 

HHTerpaJIDHLIM np1 

HOA Jia6opaTOPHOI 

TeMe ll, Oy,nyT PI 
J 

Bl.lme w pa1 

6LIJIO Cyl!leCTBeHHI 

RBJIHeTCH TeH30pc 

nceB,nOBeKTOp8MH. 

JiyqeHHLie peayJii! 

TOKOB .; (Q) , j 
HLIM, TO ·~,• 6y,n1 



IOJIOZHB 

},• 
(23) 

IBm> (8).,. HCTPYitHO 

H .l~ Taue 

IMOlltHoe onpe~tene-

v;) 

r 
.X .• 

.,, -

3 

L~,P 1v (24). 
";, J. 

~~.1 I I 
I 

·~ . 

BH~HO, 'liTO Si'B pa)tHBJII>HO-OHMMCTpHqHaH qJyHK!lHH TBKZC 6y

~teT npHqHHHOit H HB OCHOBBHHH (8). BH)tH0 1 qfo (ma YltOBJICT

BOpHeT YOJIOBm> (I2). 

Ha qJOPMYJIH (IO) CJie~tyeT, qfo 

(25) 

H ITOTOMY c~ i'BKllte 6y)teT npHqHHHOH, pa)tHBJII>HO-OHMMeTp.Hq

HOH qJYHKUHeH, YltOBJieTBOPHD~eH yCJIOBHID (I2). 

HTaK, peaJOMHPYH BOe BHmeCKBSBHHOe, )tJIH paCOMBTPHBBCMOro 

TCH3opa t~,vllOJiyqaeM npe)tCTBBJICHHC BH)tB! 

·w/',• = l/'~ o; ..-~ f{" ~ r (~ J'., 1- j>_,.. f._,) 7(; <f" 

+- ~ A z~ ... r;:,.. r, -1/' 1'.-J c;;, (26) 

B KOTOPOM HHBBPHBHTHHe qJYHKUHH ~ np.wqHHHH H YltOllJICTBOPHDT 

YOJIOBHD (!2). llOSTOMY )tJIH HHX MOlltHO BOCITOJII>SOBBTLCH 

HHTerpaJII>HHM npe)tOTaBJICHHCY ~OCTa-~eMaHa-~altCOHB B CITCUHBJII>

HOit JIB6opaTopHOit OHOTeUe OTO~eTa (I3), TBK KBK B STOlt OHO

TCMe l~ oy~tyT pa~tHBJII>Ho-c.wuueTpHqHHMH • 
.J 

Bblme Hll paOOMOTpeJIH CJiyqalt BCKTOPHHX TOKOB j • 9TO 

6HJIO oy~eOTBeHHO TOJII>KO ITOTOMY 1 qTo MH cqHTBJIH 1 qTo ·~,v 

HBJIHCTCH i'CHaopou. EOJIH o6a TOKB ;co> H j tl) HllJIHDTCH 

ITC6ll)tOlleKTOPBMH 1 TO ~~~ TBK!e 6y)teT TeHaOpOM H BCe no

JiyqeHHHe peayJII>TBTH OCTBDTCH cnpaBC)tJIHBHMH. ECJIH O)tHH H3 

TOKOB ./'(Q) , jctJHBJIHCTCH BCKTOPHHM 1 a )tpyrolt llOCll)tOllCKTOp

HHM1 TO·~,.oy)teT nceB)tOTeHaopoM. 9TOT CJiyqalt ITOJiyqaeTCH 

II 



e~e donee. npOCTHY. ne~CTBHTeJIDHO, R3 ~BYX BeKTOPOB r 
R f MOEHO llOCTPOHTD C T01IHOCTDil ~0 CKBJIHpHoro lo!HOlltHTeJIH 

TORDKO O~RH nceB~OTeH30p 

E ~.r< V~jJ t !j /Atl V.l' 
(~,fJ 

IIoaToMy ~JIH nceB~oTeHaopHoro fA?.,., 
IS )' 

~~'" -::.(7:; ~~tVA)> 1;. /r:fJ j;.;. ~f'.P Vc, (27) 

.r~e [~- CKBJIHPHBH WYHKUHH, BBBHCHII!BH OT f TOJlDKO 11epe3 

HHBaPHBHTH ft. H f J' • B na6opaTOPHO~ CHCTeMe OTC'IIGTB {I3): 

.3 

~~~ ::: t-1 E. Eot£Jr 1r ~·. ) =I I ,J . 

TBK liTO 

·~ J ::: - 1tt~ :L ~ f-1 t1 o;6. 
I ~ fr 

·wJ, =-- -rtt~3 = 1-r a r;; 
.I I I~ c:> 

·w,,J. -=- ·~,, = !"If,~ ~. 

0TCIJ~B 

rJo; ~:;; (r,(Ylz,3-W;,2)-r ~(lA{,-'U~1)+

T" (W:2- ··~-~u = 
I .2: Eg,Pb' ~ ~~ 

let,;.,: t,l,J) 
-::<H 

12 

~ 
~ 

{ 

H 

(j.l ·tttr 
I ~,,~ 

Ha BTHX COOTHOmeHH 

I 1 rr ·-- -
(/&.. ;.... r~ :.2./'l 

DpKtiHHHOlt pa~HBJlDHO· 

TenepD o6111Hlt cny'la 

ll8KTOPHHX H BKCHBJI: 

HYeeT uecTo npH pa1 

:BaaHuo~elcT:BHHM. B 

[
. ·.(cU J j 

C5y~eT COCTOHTD H3 I 

TOR8MH, MeE~ :ABYMJ 

~pyrHM nce:B;ttOBeRTO] 

uoryT C5LtTD :BHpazeHJ 

rJ. ( B0061Jle 88:BHCJ 
J 

BOPHillllHX YCJIO:BHil (: 

·or - q TT .;-c 
vy.,~- ;/"" v1 ~ 

+- rt. ,, .; z~ ~J lis 



: BilK'l'OPOB 'J 
iPHOI'O 14HOEH'1'8JIH 

f .TOJI:&Ko tJepes 

reue o'l'Clle'l'a (I3): 

~3 S'l'HX COO'l'HO~SHHl JI8I'KO BHA6'1':&, lJ'l'O 

oJI~~:ercJ! 

(28) 

DpHliHHHOR P8AH8JI:&HO-CHMM6'l'PHliHOH WYHK~Hel r . PaccMO'l'PHM 

'l'enep:& o6~l CJiylJal, KOI'A8 'l'OKH ~ COC'l'OH'l' HS cynepnoaH~HH 

B6K'l'OpHHX H 8KCH8JI:&HHX (DC8BAOB8K'l'OpHWX) 'l'OKOB. TaKOl CJiylJall 

HY88'1' Y8C'l'O npH paCCMO'l'peHHH 'l'OKOB, COOTB8'l'C'l'BYJllllHX C.ir86bU4 

B38HUO~elC'l'BHHY. B S'l'OM cnytJae KOMYY'l'8'l'OP 

[ 
'(4 )(v) •t/J 1 7 

j " I J (OJ_j 

6y~e'l' COC'l'OH'l':& HS CyYYW KOMMY'l'8'l'OPOB M8ZAY ABYYH BSK'l'OPHWYH 

'l'OK8MH, M8EAY ~BYMH nceB~OB8K'l'OpHNMH H O~HHM B8K'l'OpHWM, a 

~pyrHu nceBAOBeKTOPHLlM 'l'OKauH. TaxHu o6paaou, BeJIH'lHHH 1)9.,, 
YOI'Y'l' 6H'l':& BHpazeHH lJepes meeT:& CK8JIHpHHX npHliHUHHX ~YHK~HU 

7J. (B006Jile 88BHCHI!IHX 8JIIe 0'1' HH~eKCOB ti , ~ ) , YAOBJie'l'
J 

BOPHilJIIHX YCJIOBHil (I2): 

·vy.,,::: J;-" v; ·t- 0 r, ~ "r1/~ 4-? f.,)~.,.;:.. 1.. c~ 1" 

+- (~. r~..: y_..~J u. ~- E e-/"".t.t ~jJ~). ~ ~ c~ (29) 
~ . f/J,/.) • . 
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llepe~~CM K paCCMOTP6HRD cne~H8BDHOrO cnyqag, KOr~a TOKM 

./'(a) 
1
jtl) coxpaHHKlTCH· KaK Cl1mo noKaaaHo, B aToM cnyqae 

rz- .:::o, 
(30) 

a IPYHK~~~ c~ ' r:;; I C5 ' ~ MOllHO BHPSSHTD c noMO!IIDKl 

aaKOHOB coxpaHeHHH qepea ~~e cKaJIHPHHe IPYHK~HM. S~ecD 

MOEHO S8M6THTD 1 qTQ ~OPMYJIH (22-25) cnpaBe~JIHBH H npa 

H8JIHq~~ Y ·~,~ nceB~OT6HSOPHO~ qaCTH 1 B6S~e B HHX MOJ:HO 

S8M6HHTD ~~~~ Ha 'lit-~,ll 1 T8K K8K B HHX Cly~yT BXO~HTD 
TOJIDKO CHMMeTpHqHHe KOMClHHS~HH 1A{. BBe~eM HHB8PH8HTHH6 

npaqaHHHe ~yHK~HR: 

H'i-: -; E t~ Jv~? A u;,i. 
'/''"' / 

;f :: ,f - )= !//' ~/I 
f/') 

B CHCTeMe OTcqeTa (I3) 

.J 

1:-= Wu ,r: ::.1: lVo.-,oc 
I t.. J .t o< : 1 

.B CHJIY S8KOHOB COXp8H6HHH 

:1 rr· W)v :: E 1.< -~v ~ 'I~ W.,v J 

( vJ. fJ" :: '1o 'W~~·,c I 

J 

T-'. ·u{~~ 1, = M{c · 'f._ 
v ::., J 

__.. ·1 17 ....,. ~ T.l f r . VV .' 7 .:= 'fo Vl;c,& 

14 

(3I) 

(32) 

"/ 

I 
I 

' l 

· llOSTOIIJ' 1 HCllOJIDS; 

I . . 

Yz =;..,~ £: 

rJ,~f!fJ 

= c;<lf ~ (} 
H!J:::-f.0-r: 

·. j 
I 

/Yzl/; := 1:- (/. -,. I I 

= f r fzq --(r,' 
;:; f2~ r J; ((-

KaK Clwro noKaaaHI 

fo . r·r: 
HBJIH6TCH npaqHHHI 

~YBK~HH _!., .· L:" r .. r, 
~ 

(,,. f; )J( :: 

H 1 TSK K8K /; 

pHqBol 1 ' 



1ail, xor,l{a TOKR 

>, B BTOM C~yqae 

(30) 

iP88HT~ C llOMO~~D 

fHR~HRo 3;~~ec~ 

66,l{JIRBL1 R -npR 

33;lle B HHX MOZHO 

:t·6y,l{yT BXO;!IHT~ 

14 HHB8PH8HTHH6 

(3I) 

(32) 

u..r·~~-
, J 

_f_o_;:: -
fA I 

(34) 

HB~H6TCH npHqHHHOl. 0TCD;ll8, O;!IHSRO, He C~e~eT, qTO H 

~YHK~HH ~ ~ , 6y;~~eT npHqHHHoD. B X - npe,ltcraJJeHRK r&. r, ........., 

(p Jx ~ .~n-;q;:jf) dj 
H, TSR KSK ~HBJIH6TCH_npHqHHHOl H pa;~~HaJI~HO-CHUYeT-

pHqHol, ' 
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r-----' 

tf. r;)J( -
I 

r: .! f; (XoJ JI t!J--
--··---- iMp Jx}> /Xo). 

I xJ 
(35) 

TaK KBK (34) npH~HHBa, I!H;D;HO, ~TO 

'i1 j ~ .... ') J·-ix: .r 1 {Xo)J cJ ;: 0 

T.e. 

j g (Kt~ 1jJ ot;- = C'~. (36) 

9Ta KOHCTBHTB (' uozeT aaBHCeT:L OT HH;zt6KCOB a t G : 
/'I _ c(q,1; · 
1.. - • Ha OCHOBBH14H ( 6) 

Ftq,IJ . ~ ·t 1(Q} f) . (I)'( ~ill " 
r rxJ = L- < ~ CJ/ J., (-;: ,J6 • £jj!l,u>_, 

( (]'") 

OTKy;zta BH;D;BO, ~TO 

Ftq,IJ ~ r"ttJ 
r (-x) =- r rx) 

Ho, TBK KBK (36) He SBBHCHT OT )(0 

C ({/,/~ ft'(t~,l(-l.,j)rlj:: j ftq,IJ(-Xo,-jJtfo-::: 
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[ 
l 

t 
~ 

= - j Fri;· 

T.e. 
(' (((,/l 

BBe;zteM I! paccuo~ 

frr!= 
KOTOpaH 6y;zteT llJ 

I(HOHBJI8B £ ( )( 

/rr.,iJ 
nol'fOMY 

:271 

=J {rx 
a,TBK KBK 

:27' i 

OTCil;ztB UOJIYUM, 

Jlt 
C.ne;u;oBaTeJI:&Ho, 



IMp /xl> lx.). 

(35) 

(36) 

IB (;? 1 · # : 

(37) 

T.e. 

BBe~eM B paccuoTpeHHe WYHKUHD 

I rrJ = ,2 7J e tr~,d'; € fj-J rf ry/·- fV, 
(38) 

KOTopaH 6y~eT npH~HHHo~, TaK xax ee wyp~e-o6paa nponop
UHOHaJieH € ()(OJ f (J('l_j. lloJiy~HM: . 

a,TSK KSK 

OTCil~a nonyuw, liTO 

Cne~oBaTeJI~Ho, 
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j { ~ (Xo,jJ -./o'-- jJ} ~--- ::o, 

H llOTOMY ~YHKUHH 

;:;, ryJ F, rf) • /cyJ /i(j'J-217 rrq,/~ff.)~ ltf9 ---:-.-- = ; ~·· .. :z--· 
f2. r2 r (39) 

Cly,tteT npHllHHHOH. TaK K8K /tfJ HCtJeaaeT npH f 1< () , TO r:rf) 
T81t ze,KaK H /;tj') Y.ItOBJICTBOpHeT YCJIOBldll (!2) •. 

BBe,tteM Oel08H8'l6HHH 

~ _j_ { Jr:J. V, - 21fz -==-7.- F, - F:z. j , 
7 ' 

TaK KaK 

1{ - T / _6!.!) 
2.- v,- yz. 

1,2 (!P: .27J c cq,IJ e ftj.J 

~ (tt, f) . 
::: ~ 7J c e {f'o) ro ; ( f'} J 

~3~(~%- "f/_ 
-· 7f2 -

r;~ I rrJ :: 2 J) r rq,/) t ty.J 1D 11 t rr;2
) ~ ".~ 

TO H8 (33) llOJIY'lHM: 

18 



11 f 2< 0 t TO r:rp 
o (I2). 

J 

U·::: v; / 
v; -= - f2 '&{ .,.. tt,2. Vz 1-- .i ;7 c('l/,1~ (j?) fu f tj'2J, 

If f"1 ::. ~ ~ v; -J ll t (Q, I) e c fo) / ( f2j , 

112 q = f2 ~ ( 40) 

8TH WoPMY~~ nonyqeH~ B' ~a6opaTOpHo~·cHCTeue (I3). 
lJT06~ nepeitTH K npOHBBOnl>HOit CHC!'eJle OTCqf:iTa, ;ltOCTSTOqHo 

npoHaBeCTH TPHBHa~l>HyD aaueHy 

?o-1:.!.' 
1-/ 

-z f ; fo 2 - f:z ---:;, 
('f'l')t 
--9:2. 
17~ 

BH;~tHo, qro nceB;~to!'eHaopHaH qac!l':& B (29): 

y;~toBJienopHeT aaKoHau coxpaHeHH.H 

IJOJIO:IHB 

(4I) 

(42) 



" 

H no~cTaBHB B (29) ~pwyn~ (30),(40),(4!), ~nH cnyqafl 

COXpaHHD~HXCfl TOKOB,nonyqHM OKOHqaTenLHO! 

· tA: ... ~ -:=.: (~ ,1.,.-. Jl.,. f .. 'f.,) I{ r· 
, '-'·· . 

+ [ ~~;; ~~- (/.MA ... ?f~J(/ fJ~jh r'j'~f~~~· ~ t-

tJ .(a(. 1 ; 1 :, ron;-(?_!. 1J t? i i '")~ tf (43) 
.,. / 7J ( (( (fr) d( 11://i ~ l r· ;,--•' f '1/1' 1"-l if '/ f ".N;, 0(/M(~P z P, r 

(.,c,,,, 'A I ..s 

3~ecL v; , ~ , ~ - HHBapHaHTH~~ npHtiHHH~e il>YHKilHH, 

.Y~OllJiflTBOpHIOIIU18 YCJIOBHHM ( !2) • EcnH TOKH j 'IIHCTO B8KTOPH~e~ 

nceE~ooreHaopH~~ ti1IeH B ( 43) c5y~eT OTCYTCTBOllaTL ( r;.- c:) . 
Kpowe TOrO,, ecnH Q:: {j' , T.e. W~ paCC!ai8TPHll88M KOML.JT8-

·• {(1/QJ 
TOP W8XAY O~HHM TOKOM,· TO , B CHJIY (38) ( : 0 

l1 noJ!yqaeTCH peay1ILT8T paOOT~/I/. CJ!e~yeT OTM8Tl1TL, qTo 

npH HCCJI8~0B8HHH 8CHMITTOTHt!8CKOrO nOBe~eHHH npH 
2 

<l.z-- oo ·-f -r r .. J-
1 I .. --- .-) := ~~ 

(Q.~' ){f')J} . J 

qneH c C Kaa nponopiU40HaJIDH~l . f ( 1 2_; za wopuyJI~ 
(43) ~na~aeT. 

.Anop dnaro,napeH B.A.MatleeJy H A.H.TaJXeJIH,nse sa odcyJ:,IJ;e

HHe pesyJILTaTOJ padOTH. 

RHTepatypa 

I. H.H.Boro~m6oB, B.C.BJI~MHpOI, A.H.TaBxe~H,nse. 
npenpHBT OKHK E2-6490, ~y6aa 1972. 

PyxonHcL noctynHJia 1 Hs,nate~acXKI ot,ne~ 
3! HDJI! 1972 r. 
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IlpenpHHThi H coo6u 

. HMltoro o6MeHa, YHHBepc 
H8Y'IHhiM rpynnaM H OTI 

IlonyttaTenRM H3naa 

RBHTb HHHUH8THBy B oec 

o6MeHa npHHHM810TCR · fi, 
ny6nHK8UHH no TeMaTHK 

EnHHCTBeHuhla ~Hn 
9TO penpHHTbl lOTTHCKll 

~· p.11ne cnyttaes M~ 
6onee KpynHbiM nonyttaT 
CnBTb H8M K8KHe-nH60 ~ 

mypuanhi, H3naromHecSJ B 

l131l8TenbCKHfi DTneJ 

COB H8 Bb!CbinKY H3naHH 

YK83biB8Tb HuneKe 3anp. 

JlHCbMa no BCeM BC 

oTnenbHbie HanaHHSJ cnen~ 

Anpec anSI nocbinKH 

6ecnnaTHofi nonnHCKH ua 


