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1. B Bene H rr e 

8 pa5oTax [1, .2] 
-~~ 

rray~zanoc~ acHMIITOTHT.JecKoe · none:O.eHHe cpynKuuu f'pnua u Bapn.an-

"M!!'l( T.J8CTefi B KB8HTOBOfi 9li8KTPO.llHH8MHK8 H M830HHOti TeOpHH _ rtyTeM CYMMHpOB8HIH1 OIIpe

neneHHOf'O Knacca nuarpaMM, KOTopbre CT.JHTanrrch npeo5nanaJOLUHMH nan ocTanhHhiMn • 
., ' . ' ·~ ; ' __. ' . . 

CyMMnpoaanrre 5bmo Bhi!JOliHGH~ nyTeM pewenug cncT.eM,bi rrnTerpanoHbiX ypannennii _Dati

cona, .llliS'I 0030HHbiX H clJepMHOHHbiX cpyHKUH,fi f'pHHa, LlOIIOliH8HHbiX ypaBHeHI18M .llliS'I Bep

WI:IHHOll T.J8CTH. npH 9TOM BbiOHp8liOCh T8K08 ypaBH8HH8 . .llliS'I BepWHHbi 1 KOTOpoe BM8CTe C 
"' ' . . . ~· ~ . . , ' 

TOT.JHbiMH ypaBH8HHHMH Uaiicofia nil"si cpyHKUHH f'puHa; YT.JHTbiBaeT liHWb nnarpaMMbi HMeJO-

w:ne cTenenh norapn¢Ma, pa.BHYIO cTenenn KBanpaTa KOHCTaHTbr naanMoneiicTBHH, BMecTo 
, ~ . - -· ' 

TOr.o, 'ITOObl pewaTh .llOBOlihHO f'P()M03.llKH8 
., ' 

ypaBHenrrH ..QaticoHa, ropaano npome ncnonb-

aoBaTi:. ¢aKT cymecTaoaa~liH r'pynnhr · KOHe'IHOii · MynoTrrnnrrKaTHBHoii nepenopMupoBKn. B pa-

5oTax [3 1 4] IIpOBO.lliiliOCb HCC~e.llOB8HIIe 8CHMIITOTH'I8CKOf'O IIOB8.ll e~HH ¢YHKUHH rpiiHa H 

aepwHHHbiX qacTeii KaK B aneKTponrrnaMHKe, TaK· rr. 8 Meoonnolt T~-opnu nyTeM yn)rqweHHH 

cpopMyn Teopnn B03MYLU8HHii, M8TO.llOM penopMannaaurroHHOH rpyiiiibi, Bee :m:e 9TH M8TO.llbl 

HCIIOlib3Y!OT 1 B KaKoM-TO CMbiCli8 1 ciJ8KT M8liOC'f.:H KOHCT8HTI>! B3.8Hl'1d.ll8fiCTBHH, ll eno B TOM 
. . . ~ . : . . " ' . ; . 

'ITO ypaBH8HHH Jlrr i rpyiiiibi peHOpM8liii38UHH1 pewa!OTCH nerKO 1 ecmr "HHB8p1:18HTHbl8 38pH-

.llbi" M8libi, 8 aTOM cnyqae MH. MO:>K8M yqecTb TOlibKO C'lnib)8 HH3KHe CT8I18HH IIX _B ypaane

HI:IHX Jlrr. OnuaKo, KO~.ll8 • P2 I mi B03p~cTae1-, HHB8pHaH,TH~re aapSI.llbi _'I'O:>Ke. pacT~T J CTa

HOBHTCsl IIOpH..llK8 enHHHUbi 1 TaK 'ITO cpopMylihii npenCT8BliHIDLUHe uimapnaHTHbre aap~.llbl, 
nepecTa!OT ObiTb BepHbiMII nprr CliHWKOM OOlibWHX ,3H8'18HHSIX B8liHT.JHH P2

/ rn:t. B. cnyqae 
~ . : - . 

aneKTponnnaMHKH Mbi IIMeeM 6onowoii HHTeprian · rrM:nynocoa, B ·• KoTopoM "HHBapiiaHTHbiii 

3apSI.ll" OCT88TCH M8li 1 B STOM CliyT.Jae CYMMHpOB8HH8 f'li8BHbiX nrrarpaMM IIM88T CMhiCli, 

B Meaonnoii Teopnrr, rne qr,zJLtr. ~ l!i .TaKoro ni!Teps.ana IIMnynocoB neT. -noaToMy Ta-

Koe paCCMOTp8HII8 npo5neMbi B CliY'I88 M830HHOll Teopiiii IIM88T liiiWb M8TO.llli'I8CKHi!: HH-
' . 

Tepee, 

KaK ~aaecTHo, ecTh .llOBOlihHO cnnoHbre yKaaanrrH Ha To, T.JTO KOHcTaHTbi aaauMoneti

CTBHH I{ -M830HOB C 5apHOHaMH 3H8T.JHT8libHO ,M8HbWEl_ KOHCT8HTbl· CBSI3H' Jl -Me30HOB 

c HYKliOH8MII [ 8, 9] 

, q H.:z. 

4Ji .' . 

. M ollieT OK838TbCH, 'ITO rrccnenoaanrre ac'rrMriTOTH'I8CKOf'O noneneHHS'I cpyHKUHII f'piiHa 

n aepwHHHbiX qacTeii B cnyqae BaaHMO.lleiiqTBHH 'I{ -MeaonoB c 6apnonarvm ,. /aTo. nprrng

To H83biB8T.Q. TeOpHefi cpe.llH8CHlihHbiX B38HMO.ll8llCTB!Iit/, HM88T K8KOi!:_;TO cp1I3H'I8CKHI'f 

cMhrcn, no Kpaiineii Mepe, ropaano 6onowrri!:, qeM:' 6 C'nyqae Meaon~oi!: TeopHn. Cyuiecn3y

eT HI:! paayMHhrii cpn3H'IecKHfi rrnTepaan HMIIYlihCOB, B KOTopoM "nnaapnaHTHbie aapH.llbi" 

M8libi? 

-~· ,~. 
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B pa6oTe nonpo6HO paCCMOTpeH 9TOT BOIIpoc. npFI 9TOM rrpHHF!Ma!OTCSI BO BHHMaHHe 

. KOHCTaHThl B38F!MoneitcTBFISI H. - M930HOB CO. BceMH 6apHOH8MFI: npo6neM~ YJibTpaqmone

TOBOH aCHMriTOTHKH H3y'Ia9TCSI BO BCeX B03MO)KHhiX Ba·pnaHTaX OTHOCHT9JibHOfi 'I9THOCTFI 
. . 

6apHOHOB, noKa38H0 1 'ITO acHMIITOTFI'I9CK09 IIOBeneHne Teopnn CYIUC'CTB9HHO 3aBHCHT OT 

Bhl60pa BapUaHTa OTHOCHT~JibHOfi 'I9THOC~FI 6apH6HOB, 

,, 

11. PenopMaJIH3aUHOHHaSI rpyrrrra B TeobHn cpe~~ecnJibHhlX B3aHMoneitcTBnit 

M i:.r 6yneM rrpenrronaraTb 3apSinoByJO H.e3aBncnMoCTb B3anMoneitcTBHSI H, -Me3o~oB 
C. 6apiiOHaM!f, nonaraeM 1 '!.TO nap hi. IIpOTOH 1 HefiTpOHj sO 1 ::::- j j{. + j-{0 

, cocTaBnSI-

JOT ny6neThi B H3oTorru'IecKoM rrpocTpaHCTBe - n~crrlfHOphi, qacTHUa A0 - nGocKanSip, qac

THUbi E- , L 0 
1 L -t- cocTaBJISIJOT n3oBeKTOp L . Torn a caMhiit o6runfi: narpaH)t<nan . 

B3aliMOneitCTBifSI HM99T BlfD 

- ' 0 .· . ·- ~-'--
a( = qt N1 G A R ... q2 N! r:~. t L. K -r .. 

Ill 
. - _. '.~- ~-_....._' ',_ -

+ q~ N?. r/ A I{ -t- q., NR. r:,or E. I{ T h:c. + h l KKJ1 Kf{J. 

rne 

Ni = (~) (So). (1{ ... ) 
Nz = z- . ·} . K == K. o. :==-· 

no~f,_ts j i=i.~~lt ( 't/ ::- '/5) . :· 

Bhr6op 11 nnn 'Is 3aBHcuT OT OTHOCHT9JibHOfi 'I9THOCTH 6apHOHOB, M hi MO)K9M 

·no6aBHTb K narpaH.*HaHy 11 I qnen 

h' c i{ f KJfi(f RL· 121 

ero MO*HO -cBecTH K rrocnenneMy qneny B Ill icM. [la] I. 

l.J:To6hL Hafi:TH BHD peHOpMaJIH38UllOHHOfi rpyiiiibi 1 Mbl DOJI)KHbl HCCJI9DOBaTb· IIpOH3BOJl 

B orrpenenennH S ·MaTpnubi c ·narpaH)KHanoM /1 I. 8ToT rrpon3Bon 1 KaK H3BecTH0 1 cBo-

DHTCSI. K .z:to6aBJI9HlliO K narpaH)KF!aHy CllCT9Mbi B381fMOneitcTBYIOIUiiX rronefi: OIIpeneneHHbiX 

KOH9'IHbiX Kou-r;p'IJI9HOB r 4] . Pann I<paTKOCTii H.e 6yneM BbiiiHCb!BaTb 9TllX KOHTP'IJI9HOBI 

a cpa3y ,cKa*eJ:-1, 'ITO no6aBneHne nx · K narpaH*H8!IY cBonnTcsi K cneny10ruefi: rrepeaop-

_Miip0BK9 TO'IHhlX ¢yHKrinfi: rpF!~~ 

GNt~2w~. Gw1 

· G-N~ l rvz G w:. 

n BepwnHHbiX. qacTeit. 

1 · 
2

1 f)-~ 
q,~ ! ~f{~ 

qt 'Y ll 'Y-J. 
....,----4~, ,!; tit 

%. 

z~i 

z~~ 

'J.-l. q" 
·" t 

'l~i q; 

Mbr 

HaM 

li C• 

UHIC 

rn 

pa' 

Me· 

I 

l 
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GA 'lA GA .. 2. z1 
q~---+ .3 

z-L 
HZ. 1-1 z·I q'-

A ~ ~ 

Gr lr Gr q%.-:l~ 
" ' 'I 

z-1 
Nt 

z-1. :rt q 1. I: I< I( . 

DK 2,( DK h Zc 'l ~2. h 
/3/ 

rL :t:1 G L L i= i. .. 4 

0 
. 1 
z~ D 

¢opMyDhl /3/ onpenengroT.p9HOpMaDR3aUROHHYID rpynny B pac~MaTpRBaeMOfi TeopRR, 
. • • I 

M bi Bbmrrcanrr TODbKO rpynnf' MYDbTRnnrr:KaTR~Hoii nepeHopMRpOBKR 1 TaK KaK TODbKO oHa 
... 

HaM noHanoorrTcg. 

¢epMROHHbi9 cPYHKURR rprrHa 3aDRW9M B BRne: 

. A , 

G 
- . s!'/f p ·.· ... s',..:. m ~rl# 

tit- . p:- m :c. 
. Ni 

/4a/ 

R COOTB9TCTB9HHO BCS npyrrre ciJepMROHHbie cPYHKURU 3aDRCbiBaeM B TaKOM >«:e BRne, ¢yHK-

urrro ['prrHa /..( -MS30HOB H BSpWRHHbiS '18CTR 3aDRCbiBa9M B BRUS 

/4.B/ 

i = 1.. .. 4 

cKangpHbie '¢yHKURR 1 aaBrrcg.wrre oT KBan-

paTOB '19Tbip9XM9pHbiX RMDYDbCOB 1 a TO'IH99 1 OT RHBapRaHTOB 1 DOCTpOSHHbiX R3 'ISTbipex

M epHbiX RMDYDbCOB, 

Via ./3/ rr /4/ Mbi nerKo HaxonrrM crr.cTeMy HHBaprraHTHbiX aapgnoB · 

;. 

(){ = ~ rlt SA S~: 9t q:·=q: cpi 
6:. s t/i Sr SK C_/ L tcp :: . z. q :z :: q:z . ~. 

/5/ 

63 = SN , 1 SA. Sx. CJ'" 1 tcp 
3 q~ = q3 ' 

6" = SNt Sr s~ (:(· q; = q;c:P". 
,, J - s :z - " 0 h == hf 

. .[lel%CTByg OObi'IHbiM oopaaoM, HaxonrrM ypaBH9HRg Jlrr rpyDDbi· /3/. 0HR RM9IDT BRn 



0 ~ - _!_ (3: 1.f (·..::i.J_ . 'IX tZ . () ) oX vs- X SIs X , VL .. Vlf;y 

a o - 1. . F ( Y i . . ) aX J .-X~· ~j (?f ... 04,~. 
,, 

¥, ex, qf ... q,', h)=:~ ¢, C ~, x.qi ... q~, h>/~_1 /6/ 

J:' (X, q,' ... q:, h)=:~ <f (,,X, qf ... q;, h)'~ •I. 

S=L ... If 

a~ Iff. s c x. y,, q.' .... q.;. n> = +I:r s1 \, ;; , 6, ... 6 •. .1' >]l=J 

X= J?! l:z. 
rm 2 

Yi ::. 11 

1 - IIMnynbC HOpM!IpOBKII, m t - MaCChi 6ap1IOHOB H I{ -Me30HOB 1. S -. 0603HatiaeT 

cPYHKUIIII SN . fl. 0 
.2 7 • • • J L I ' 

CJi = ~1i.Cp 1, q", ( p-q )1 ) ·, i == i ... '-f" 
/6a/. 

o :0 (p'2
, q'1 p1

, q~ cp'-q)~ rp ... q>1
). 

BII.ll cPYHKUIIII llfs II . {:" onpenemteTcSI II3 Teopl!n B03MymeHnil. Y'IHThiBaSI qne-

Hhi H81IHII3IUero nopSI.llKa, nonylJaeM 

.a _ i' · · ~ 
ox 6s --x 6s L 

K=i 

· " ~Yi )· ~· o ( Yi )f ' ]~ (Yi)01 

irs \(x 6/(. -r T Xs T L61G2 G3 61f -t-JL x J 6s 

. 5 = i '·· .. ". 

0~ J = {ro(~i·)[~:z.·-~-30t6z +96}~6t6:s +3£[6!0:63 .611]
1
12 -i' 171 

+ 9 6z 6'1 -i'Gf .-1' .3 6~ 64 -t--·~ .6{] ;-

+ ~. F!( ~i )[61 +36% ~6~ ... 3 611] 9 ... t /='2( Y) ') J2 
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T aK KaK Hac IIHTepecyeT ynbTpaqmoneToBaH acHMIITOTIIKa, Mbi He OY.ll eM BbiniiCbiBaTb 

SIBHOI"O BII.lla ¢YHKUIIH de: ( Yxi,)) ... x; ( y~ ) ; 'JC! J Po I r:'!, F~ C'~) 
a rrimBe.lleM nlilllb 3Ha'leHIIst !IX B Hyne, KOI".lla, X» Yi • B 9TOM cny'lae OHII o6pl'\Ula!OT

cst' B IIOCTOSIHHbie, 3Ha'l9HliSI KOTOp~IX rrpnBe,lleHbi B IlplinO)K eHIIII K pa6oTe, n apaMeTp ~ 

. \ IIpiiHIIMaeT 3Ha'l9HIISI ±. 11 IIpii 9TOM BbiOOp 3HaKa + Hnli - 3aBIICHT OT TOI"0 1 KaKOU Bap!I-

aaT oTHOCHTenbHOfi 'leTHOCTII 6ap1IOHOB rrpiiHstT, 06o3Ha'IHM 'lepe3 Ift& 

Ha · .f/ · OTHOCIITenbH? }/) , Tor,lla 

lin II I ANt 
= I!Nt -- I~N =- I t~1 ~ ± i. z. ' ' 

unH - IAN1 = I tNt'=- IAN1:::::. ItN& =:!: i. 

'leTHOCTb oap!Io-

/8a/ 

/8B/ 

· HafiTH TO'IHOe pemeH!Ie cHcTeMbi /7 I, .lla*e B cny'lae ynb:paqmoneToBoil: acHMIITOTH

KII - .llOBOnbHP cnO)KHaH 3a.lla'la. B ,llanbHeiillJeM Mbi rrony'IHM pellleH!Ie B 'laCTHOM cny'lae, 

n orryCTIIM, 'ITO B n~rpaH)KHaHe /1 I qt.= q~ ·, ·, q 1 = q;,' . TaKIIM narpaH)KllaHOM 

rron,b30Bancst nonKIIHXOPH [ 6] . Tor.lla rrpeae6peraSI pa3HOCTbiO MSCC M9iK.llY 6ap!IOHOM, 

'IT6 ,llOIIYCTIIMO Ilp!I nccne,llOBaHIIII ynLTpa¢1IoneTOBOil: aCHMIITOTIIKll 1 IIOny'laeM 

.M cHcTeMa /7 I CBO.lliiTCH K CIICTeMe Tpex ypa BH9HHil:: 

_L 
ax 6; = ~; 1;, fo"t (yx' , E) G. +Xt ('i_f )<hJ\ 

a0x f - ! F; ( y/J [6: + 0"1 6:z ( 2 ..-E) -r 9 G~.L] -t-

+ ~· F!({e)[6't+36t]9+ ~F,_(Y:)J: 
. is; t ='iJ 

/9/ 

/10/ 
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ntH.- M8CC8 I{ - M930Ha; rn tl-. M8CCbi 6apHOHOB, paBHbie Macce HYKJIOHa. 

111, -:-vJccne;nOB8HH9 ynbTpagmoneTOBOfi 8CHMIITOTHKH 

2 :L 2. 
PewHM cHcTeMy ypaBHeHHfi /10/ B cnyttae >< >> Ye I HnH p >-> n1." , n'l. tl I. 

BHa ypanHeHH:it /10/, a- cnyttae ynbTpaqmoneToBofi acHMIITOTHKH, 

Hac H-HT-epeC':yeT-K8})-T.liH8 HHTerpanbHbiX KpHBbiX B npocTpaHCTBe 

IIpHBe'aeH B IlpHJIO:>KeiUIH, 

I 6! , 6z. , ~ /, npea-
~- -----·--- --- . 

BapiiTeJibHO pacCMOTpHM HHTerpaJibH~KpH-BbieBlliiOCK-OCTH·-j- 0i-, 6t_ -/,- nonaraSI g ::0, 

Mbi-Ilp.9ll~§peraeM KOHT8KTHbiM Ba8HMO.I:l9:itCTBH9M . I{ -Me30HOB, -·-- . 

B IIlxOCKOCTH ( 6 f., . 6 2. ) -M-~-~e~--cHcTeMy-ypal3IiefiiiiE --

. olit :: ~! 0: -rj: (f-) fh Gz. - pt 
dx r __ -·. . ~<==e~}f 

' 
/11/ 

. Q. 62.· =jf-(-t,f-<?t-G~:-&f-

-BH.I:l M8TpHUbi 1 COCT8BJISHHOfi H3 K09cpcpHUHeHTOB ~~ , npHneaeM. B .npitno:>KeHHH, 

P!!cG..M9.'mHM cnyqan E "' 1 H f, "'-1 • 
.... ~-·------~-------

A/ £ =-1. .[lenSI ypaBHeHHSI /11/, nonyttaeM 

d. Gt _ 56/ .... Z't61 6t 
d (5 z. - g 61 6z. + 'f 6 i 

P-&UteHH-e--ypaBHSHHSI- /12/ HMeeT -BH.i:t 

[.-fu:.} '1/:w 
~.t. [/5 -. ~_,11_-_.~ 13f,; 

· ' 5 L J c &'t 

C =j_[3f-J'~Izo [/5 q!I]-I?IJJ 
q.t q2. . - -q, 

.t. ' .t. 

l1HTerpanhHbie KpHBI>Ie /13/, npeacTanneHHbie ~a:p~c.1, HMeiOT ana 

. . G't / 6"i=S'5,t 

C5t 
PHc. 1 

/12/ 

/13/ 

-c..: ,, 
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B aTOM cny'!ae '!aCT Hoe pew emre ypaBHeHIHI I 12 I 1 KoTopoe siBnSieTcSI ycTofi'IHBhiM 1 

COOTBeTCTByeT IlpSIMOii! 

1141' 

-
noaTOMY LIOCT8TO'IHO HaiiTH peweHIIe .LinSI npSIMOii 1141, noncTaBnSISI 1141 B 1121 1 

H8XOLIHM 

. - "[.- Ji q2.x]-i 6:z. -:-: qz. f If!'"_. t 1151 

C IlOMOWhlO 115/ 1 nerKO H8XOLIHM BHLI CKanSipHhiX cPYHI(UHfi 1 onpenenSIIOWHX cPYHKUHH 

1pHH8 H BepWHHHbie, '18CTH 14al H 1461 

S · =[· 1 ;.... .ll_q z.xJ- ~; 
L l . 8fi" L . 

KoHcTaHThi eli npnBeneHhi B· Ta6nnue 1. 

Ta6nnua 1 

s, cl;, 
. 

s ,, 2 

' Sr·a 2 

SA 5 S N! 

-st 1 s~~~,_ 

s-J( 16 S.i\ 
~ i = {13 -5 St: 
(_f z. ·= 9 If -3 

Bl E = 1, .0. enSI ypaBHeHHSI /11 I 1 nonyqaeM 

5'6l' + 3 6t 6z 
6t Gz. + 'f g,_z. 

npn 

= 

== 

= 
-=: 

1161 

, . 

aTOM 

I 

5 NL 

S'N7. /171 
S'A 
S' . 

I: 

1181 

' 
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Pewag /18/
1 

nonyqaeM ceMeiicTBO liHTerpanbHbiX KpliBhiX 

l-2.L. G ]-t rl_§_- 1\]
2 

= C 6 · C=..l...... 
6:, l (5,_ 2. J ·q~ 

8TH Kpl1Bbl9 li300pa:>K 9Hbl Ha pliC,2, 

G't. 

----

·, 

qf 1f qf [ j-1 r l :t 
q; L\qr,_- i\ 

.~ 

0i:;G2 l 

Pile, 2. G2. 

B aToM cny'!ae qacTHoe peweHHe 

6! = 6.z. 

/19/ 

do/ 

He SIB1JSI9TCSI ycTOii'lliBbiM, 
. . !i 3/1 

VI HTerpanhHbie KpliBi>re yxo.!J.SIT nHoo Ha acHMnTOTIIKY 6 1 = 6 .z 1 nnoo na 61 = f5g. 

n 09TOM~ peWIIM CIICT9MY ypaBH9Hllii /11/, (C f : -r{) 1 liMeHHO .!J.liSl 9TIIX aCIIMllTOTIIK, 
- ' . ' . ' 

TaKoe peweHll9 SIB1JSl9TCSI TO'IHblMI TOllbKO .!J.liSI 001JbWIIX 0i e II. 6: 0 B pesynhTaTe 

:llOliY'IliM C1I9.!J.Yl0lll He· perueHHSI; 

a I acHMnTOTIIKa 61 := 6/ 

6t:; qt [f- 3~1. q~ xri 
6. - 1 [ 5 . 1 '] _i 
· .t - qt 1 - 3211'- q 1 X '5 

6/ acHMllTOTIIKa . (5! ::. 6/f1· 

6 - q 1 [ . '1- q 2 J- 3[; 
t - t 1 - 311i1 : X 

6' - q2.[J _'L q.t J-i 
:). - :L. l - .?ili.t . t .X. 

/21/ 

/22/ 

I 
i 

l 
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C. IIOMOIUbiO /21 I R /22 I HaxoauM BRA cKamipHbiX · <PYHKURif, orrpe,oemiiOIURX ¢YHKURlf 

. rpHH8 H BepWRHHbie 'I8CTR 

. a/ /23/ 

'IHCJ18 d..~ R ~~ rrprrBe,o eHbl B TaOJlRUe 11. 

. Ta6nuua 11 

. . • . 

Si eli )i 

s fr't 1/5 3/4 
- . 

SN% 1/5 3/4 
\ 

Stt 4/5 0 

' Sg 0 1 

SK 8/5 . 6. 

9i =9; . ' -4/5 -3 

9:. <= 9~t -4/5 -3 
. 

' 

6/ 

/24/ 

'IHcna oL'i , j'i rrpuBeaeHbi B Taonuue 111. 

Ta6nuua .111· 

Sc d..\ Ji 
SNi 317 1/4 

SN1 3/7 114 

SA 0 1 

SE 4/7 
J 

0 

SK 2417 2 . 

9t = 9, -1217. -1 

-l.h = lj4 -1217. -1 
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3aM9TliM 1 'ITO 'aepWHHHbl9 ttaeTH 38BHeSIT OT Tpex apryMeHTOB 1 H Mbl '6yneM HM9Tb pa3-

Hbie ynbTpaqmoneToBbie acHMnToTHKH ( 7] . 

9i :: ql { P~1 q.t, 1{'- J; p -1- q i- J{_ =0, 

HanpHMep ,_ 

. g:t' cptJ = ~It ( m~., m~., p:z > 

9t·' cp'-> =CJi c p~ p~ tn 1 > 7 
p1 >>miL /251 

9/~' ( p~) ::: 9 i ( P1
• p~ P2

) 

OnHaKo, nerKo BHneTb, 'ITO 3neeb 1 TaK:me KaK H B M930HHOfi TeOplili Bee Tpli aeHM~ 

nTOTHKli. eoBnanaiOT, nosToMy HSM 6e3p831Ili'lH0 1 KSKYIO li3 aeHMnTOTliK paeeMaTpHB8Tb, 

R 6,t 1 63. ~ 0 ~ Meeneny-PaeeMoTpHM o6m:ait enyttait, Korna J, 6.1 1 6,.. :f' 0 

eM .. KaK 6yneT na:araTbeSI 3anaHHaSI TottKa J j 61·, OJ. , Korna X eTpeM:aTeSI K o0 • 

.QnSI STOI'O HY*HO 3H8Tb B:lill RH-x:erpaltbHbiX KpHBblX B TpeXMepHOM npoeTpaHeTBe 

( f I Gs. I 6:~. ) . n poaen eM KatteeTB9HHOe paeeMOTpeHHe • ..Q enSI TpeTbe ypaBHeHRe I D 3 I 
Ha nepeoe H BTopoe, n·onyttaeM 

d y -
d6t 

dJ 
d6i 

5Fo[Gf +6t6"~ (:Z.+E)+96z.t.J..-2f?t[6t..-36;]J+F.t5'1 

pf 61
1 

_,_ p: (f,} 6151. + ~J. 6t J~ 

3F'o [ 6/ -t- 616.2( 2 -r~) +- 9&2 ]+ 2 F'1 [61 -r36.t] 9 i"' f:'.tJ2. 
Pi (£)GtG:z +f:L1 5/-r~l.r5tJ'). 

Bee q:aerreHHbie Koscf:Jcp:auHeHTbi 3necb nono:mHTenbHbiP- 1 38 HeKnrotteHHeM 

/26/ 

r-1 .c 0 
3H8Kli npOli3BOllHblX. d J , d 5> onpenenSIIOTeSI 06UlliM 'lliCIIRTeneM npaBOit eTopo-

Hbl ypaBH9Hlifi /26/, oTOT ttlienHT91tb Mbl 38nHW9M B BHne 

_a(J-Jt ){Y-J.t) /27/. 

0 0 - .KOpHli ypaBH9H.HS1 1 nonytteHHOI'O npH paBeHeTBe HYIIIO 'llie1IHT91IS1, 5IBHblH Blill Jil J%. . ' . . . . . 
Jt R g1 qepe3 G't, 6:. 1{ £ npHBeneH B npHno:meHHH, BHnHo, _<iTo_ a"'~ ; J1 ~0; 
J,. ~ 0 . TpeXMepHoe npo'eTpaHeTBO TOtteK .<J I 6! ,0.,t) pacnanaeTCSI Ha TpH o6naeTR, 

p83I'p8HR'leHHble noeepXHOeTSIMH, 

J=J~. C6t,611 £) ~ _?:::_92 (6t,0:.,£). 

I .Y "?:- Jt 
1I 5'.t ~ 9 :$.Jl. 
m J ~ Y.t 

1281 ., 

,j 
j 
! 
l 
l 

I 
l 
' 

11 

MO 

113 

Ha 

K1 

o6 

HH 

t.I1 

H 

'll 
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B o6nacTSIX 1 H 111 12 81 npouaBOJ4Hbie · oTpuuaTenhH~I ( ~ &1. . ; -~ ~.t <0) 
1 

B o6nacTH 

11 /28/ nono:muTenhHbi, Ha noaepxaoCTSIX /281 npoHaB0./4Hbre o6pamai6TcSI B aynu, M bi . . . 

Me):!{ eM npocne.14HTh noae.14eaue ·_naTerpanhHbiX xpHBbrx;·aauras£ch no: aanpaaneauro ocu J 
H3 .._ ~ B - oo • B o6nacTH 1 HHTerpanbHbre xpHBbre npuxoastT Ha -r · co, 

. Ill 
H8 IIOB9pXHOCTH J;:aJI. HMe!O:r MHHHM;YMbi n~pecexa_SI. STY fiOJ39PXHOCTb 1 ~Ofi8,/48!0T B 'n /281, 

KaK B9./4YT ce6SI HHTerpanhHbie KpHBbie B o6naCTH 11 ? l.JaCTb HHTerpanbHbiX KpHBbiX Jia 

o6nacTH 111, nepecexast n~aepx~oc~~-· j>~ J1 ·, n~n_aa~eT_.a.o6~-~~Tb 1_1. 0HH H~e!OT MH

HHMYMb! aa sToti noaepxaocTH, OcTanhHbre KpHBbre a o6nacTH 111 ./281 yxoastT a - oC 

tfT06bi HaATH 8CHMUTOTH'J:9CKHA BH,/4 HHTerpanbHbiX KpHBbiX 1 ' T_ex, KOTOpbi9 npHXOJ4SIT H3 .... 00 1 

H T9X 1 KOTOpbre YXOJ4SIT B - 00 

'{89 1 KOI"./48 /J> />). 61 6,. 
Mbi aon:mai.r · pewHTb. c~cTeMy ypaaaeaHA l'j) 3 I B cny ... 

• · 3To peweaue HMeeT BRa 

0= h 
J i -.h F:t X 

129/ 

1 
KaK Mbi BHJ4HM 1 STH HHTerpanhHbie KpHBbie ne:maT B nnOCKC?CTH 1 npOX0./4SIIUeA 'l:epea . 

aaqano xoopaHaaT H ctocTaa'nstroweA c nnocxocTSIMH (61 _, 5') nnH (62. ,fj) yron, paaabr1t 

45°, 

PaccMoTpHM Tenepb noaeaeaHe HHTerpanhHbiX .KPHBbiX a6nuau aa'l:ana xoopaHHaT 

( 6, = 6z. = 5' = 0) C•IHTaSI <?t' 6 .. , J ·~)4HOI"O nopSI,/4Ka ManocTH, B 1261 

MO):!{ eM rrpeae6peqb qneHaMH · · (5 t ~1, <?~ J2 . By~ eM ucxa;b pew eane cHcTeMbi ypaa-

aeaHA /261 B auae 'ceMeticTBa npSIMbiX, npoxoastwux qepea aaqano xoopauaaT · 

C1t=~i~ 
•' 1301 

6, = il:t.9 

PeweaHe _B BH./49 /30/ npHB9}49HO B npHno:meHHH, :nnSI OTHOW9HRH A.t ll:L : :t 
Mbi HMeeM TpH aaaqeaust I D 51 •. PacMoTpHM caaqana cnyqan ,it = 0 H .it = 00 

1. B cny"Jae it. ~ 00 , pew eaR~ ypaaaeaHA I.]) 3 /npe./4CTaBnstroT xapTHHy HHTe-

I"panbHbiX KpHBfliX B nnOCKOCTH ( 6t, j> ) 
. ' 01 = O. M bi rrony'l:aeM B aToM cnyqae 

CHCTeMy ypaBH9HHA, 



jil:! 
'If' 

iii' 
'i!i 
Iii 

,1\l)j 

i 

., 
i 

li' 
ill 
J! 

•. 

',l. 

Q.Q.j 
d.)(: 

ciJ 
dx 

p: 6f 

3'Po 6f ... ,"Z~t61j ... _J='1j1"" 

-· 
3TH.' ypaBHeHIHI 6~1'iJH "peweHbi B _P~OOTe [ B] i I".Ll~ 'paccMaTpHBanacb 

TC>BaSl a~~MnTOTHKa . B M~~O~HO~: Te~pliH:; n e~~ ypaBHeHHSl /31 I. rionyqaeM 
' ' ' ~ "' 

/31/ 

,_ 

yni:Tpa¢Hone- · 

ypal3ue"u~e·; 

onpe.uenstromee aai3:Hi::"iiMo_c~~ ;'J'_=J~·c·i1 ) · By.ueM HcKaTb pewe1me sToro ypa!3uenHst 

B Bli.Ll e 
.· 

6t. ==,I{ i J. /32/ '. . • l'. ~ • 

'. 

Dnst /{1 nonyqaeM .LlB8 peweHliSl J]J 6/. Ka'leCTBeHHO. nonyqaeTcSl KapTHHa. TaKaS! .:me, 

Ka~ .B pa6oTe [ 5] . H HTerpanhHbie KpHBbie, Ha nnocKOCTH ( J 1 6 1 } , HMeiOT Bn.u, npe.u-

cTaBneHHbiit Ha pHc,3 g 
. .;;.· 1 .. ; . 
~- IHtllZ) G1 (Gz) 

'61 (Gz) 

;,·, 

\, ' .. ·. 

-~ = Kf'c~1> 61·i6.z) 
' l . ~". 

~ ~ . ' 

PaccMoTpeHHOe peweHne cooTBeTcTByeT cnyqaro 1 .. Kor.ua B. narpaH:mHaHe /1/ Mbi 
• . '- '!- - ': 

npelie6peraeM. B3aHMO.LleitcTBlleM · c E - qacTH~aMH. 

2. B cnyqae it = 0 ~bi nonyqaeM ·Kap1-nuy HH~-erpanbHhiX KpHBbiX B nnocKocTn 
. i. 

(61 1 S') ; 61. _:=0. M HTerpanhHbie KpllB~Ie HMeiOT npe:muHil: Bll.Ll, npe.uc;:TaBneHHbiit H~ 
. , I' ' .. - ~~ ~·' ' - . :. •.. . , ·:-: . , ., . . . , . . , 

pnc.3,_r.ue cne.uyeT aaMeHHTb 6t'.:...-(5z. I a KOpHH (])6)- Ha 'tD11. 3TOT cnyqai\ 

COOTBeTCTByeT npeH~6pe:meHHro" B, /1 /';naaHM.oneil:cTBHe·M c L\.' 'laCTHilaMH. 

·3-. PaccMoTpHM pewe-~He c d.: A.. 2' ex) :.· noncTaBiiSISl /SO/ :~~· /26/, HaXO.LlHM 

.UB8 peweHHSl B. BH.Lle i:i'pstM~ix ,' • 
,:l 

;.<·. 

n 

T 

T 

J. 

IJ 

1 

(I 

-c 

1..,_ 
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I 61 = ;t cfJ 1{<&>9 
'c; ~' = ~ f ( ~) .9 

II. 61 =·.1 ££) ~i <&>J 
B.t = il i c f.> J 

/33/ 

npHTOM Af {£) > 0 J..it£ )<. 0 /cM.npnno>K eHlie/, VIccne,llyeM no:ee.ll eHne HH-

Teq:iaJlbHbiX KpHBbiX B. llJlOCKPCTH; .B KOTOpol\ ne>KaT IlpSlMbie 1 H 11 /33/,_nonyttaeTCSl Kap-
. ". ' . ' . ' : . .· . 

THHa T8K8S1 >Ke 1 Ka~ B IIJ10CKOCTS1X . ( 01. 
1 
J) HJlli ((5,_; g) ,,/CM,plic,3/, Vf HTEH'p8JlbHbie 

KpHBbte, ne>KaiUHe B IIJ10CKO'CTS1X 1 oripe,lleJleHHblX IlpSlMbiMH 1,11 /33/ BGJ1li3H H8ttana Koop-
- v ' ' ~' • • • . . ' . . ' . ' ,, 

.UilHaT _S1BJ1S1IOTCS1 peweHHeM ypaBHeHHit /26/, 3.To 3H8'tllT 1 'ITO TO'tKH 1 J19>K8IUHe Ha 9THX 

llJlOCKOCTS1X 1 MOI"YT ,llBHI"8TbCS1 JlllWb B.zlOJlb KpliBbiX 1 .ne>K8IllllX B 9THX IIJ10CKOCTS1X, By .llYT 

Jlll 9TH llJlOCKOCTH yc~Oll'tliBblMHi .· 0Ka3biB89TCS1 1 'ITO. TO'tKH 1 C,llBHHYTbie U3 IIJlOCKOCTeil: 

<61 ,9hnn (6,.. ,j) MO:YT .llBM~8TbCS1 B,[lOJl~ ~pHBbiX, Y.ll8JlS1SlCb OT 9THX IIJlOCKOCTeil:, nnoc

KOCTH ·( Eh, g) · H · ( (§p,
1 
J) He S1BJ1S1IOTCS1 ycToil:ttn:e·hiMH, l..JTo KacaeTcs:t ?'cToil:ttn:eocTH nno-

CKOCTH onpe.a.eneHHOH IlpS1MbiMH /33/ ·. 1 TO cne.a.yeT paCCMOTpeTb OT,Il9JlbHO ,llB8 cnyttaS1 

E=J. ·. 
I E =-1 .. nnSl HCCJ19.1l0B8HHS1 ycToil:ttHBOCTU 9TOit IIJlOCKOCTU HCIIOJlb3YeM 

ciienyrownil: cpaKT: ypa:eHeHnSl /26/ nMeiOT 

nopSl.r:J.Ka ManocTn, np·eHe6pe*eM ~neHaMn, 

OT J 

/34/ 

Vi HTei'panbHbie KpHBbie ypa:e~eHH~ /34/ onpe,lleJ1S1IOT TOttKH nepecetteHH'fi RHTerpanbHbiX 

KpllBbiX. CHCT9Mbl /26/ C IIJlOCKOCTbiO J = . c0t1._gt 
pnc, 1 Hnn 2, 

H HMeiOT BH,Il 1 npettcTaBJ19HHblit Ha 

A/ E =- 1. TottKH nepecetteHns:t HH'rerpanhHbiX KpHBhlX cncTeMbl /26/ c nnocKoCTbiO 
) 

:;-::. CD(l..JJt. ne>KaT Ha KPHBbiX npe.ncTaB.TleHHbiX pnc.l. l..JacTHO e peweHHe 61 =J..(-1.)6,.::: 

:5 6~ , SlBJls:teTCSl 3.lleCb ycTOil:'tllBbiM, 0TCIO.ll8 cnei:J.yeT, 'ITO IIJ10CKOCTb 1 onpe,lle.JleH-

H8S1 IlpS1MbiMH /33/ C f, =-1 SlB.JlS19TCS1 YCTOflttHBOit, 8TO 3H8'tHT 1 'ITO Bee HHTerpa.JlbHbie 

KPRBhle B6nRsn Hattana Koop,llRHaT cTpeMSl;cs:r'i aToit nnocKocTH, Tor.lla poweHne 

6t:: jt(-t)A.i {-1).9. 

02. = Ai (-i)J 

/35/· . 
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SIBmteTcSI ycTOH'IRBbiM. noaTOMY nocTaTO'lHO pewRTb ypaBI!eHRSI I D 31 c g = - '1 

,anSI cny'laSI npSIMoii /35/. Ho,n6Ta!!nStsi Tyna /35/ HaxonnM aaBHCRMOCTb 6t, 6:. 

H J OT X no cpopMynaM /15/ R 1351. Oocne 9TOI'O H8XO.llHM aCHMnTOTH'IeCKOe no-

Be,neHHe cpyHKUHH l'pRHa H BepWHHHbiX '18CTeii,. 0Ha onpe,nensteTCSI cpopMynaMH 1161, K KO-

, TOpbiM cne,nyeT ,ll o6aBHTb cpOpMyny ,anSI B.epWHHbi ,, 

D =[f- 1~ q2
- x] ~a 

. SJ• :z. .t 
. 1361 

3aMeTRM 1 'ITO B OTnR'IRe OT BepWHHbl fi. 
8CRMnTOTRKH, 

cJ._ ~- 38BHCHT OT THna ynbTpacpn:oneTOBOii 

B/ E = + 1. l1 HTerpanbHbie xpHBbie cn:<;:TeMbi f261 nepecexaroT ·nnocxocTb S'=con-t/. 
'B TO'IKax, xoTopbie o6paayroT KpHBbie 1 npe,ncTaaneH!lbie Ha pn:c.2. LJ:acTHoe peweHne 

(51. = jl.{+ 1) 6,. = 6:. . He SIBnSI~eTCSl YCTOH'IHBbiM, 0TCIO.ll8 Mbl 3aKniO'I8eM, 'ITO nnOCKOCTb 

onpe,n eneHH8SI npSIMbiMH /33/ c_ f, = + 1, He SIBnSieTCSI YCTOH'IHBOii B oKpecTHOCTH H8'1ana 
. ' . ' 

xoop,nHHaT, OosToMy pe_weHHe ypaBHeHRii: 1261 B Bn:,ne np~MbiX /301 He npe,ncTaBnsteT HH-

xaxoro npaKTRqecxoro aHa'leHn:si. O,nHaxo, TO'IK_R nepece'leHRSI RHTerpanbHbiX xpHBbiX c 

nnOCKOCTbiO J' : Const- C8,llSlTCSI H8 KpRBbie1 KOTOpble 8CRMnTOTH'IeCKll Be,nyT. ceoSI 1 nR60 

K8K 0-.t = 6/ ' ecnR <51>> 6.t.' I nn6o fh == eJ:J.'11 _ I ecnR 6J. ~-<:. 6:~.. • 

B CBSI3R c 9THM Mbi ,nomKHbl H8HTR, peweHRSl ypaBHeHRii: /261 ~ cnyqae a) IJI- 6t>><5, 

6) l.f I"' fit :>)> 6.t . 
a/ B ·c~yqae I J /1\,. Gt ~- 6,. 1 peweHRe ypasHeHnfi /26/ ,naeTcSI ¢opM)rnofi 

[ 
8 J 1, [ g 1- ~1 

-
61 -a~ 51 : -a1r _- c 61 

-" 

. r 
G! = @z ~ J > 0 

/ 6/ B cnyqae / g / "' 6!L :>~ f5 { 1 nonyqaeM pew eRne 

[ 
g I ] ~; [ g l~'- ~ I --01. -- D.t =- C 62 6t o,_ -

- -f5. ::: G 3/~ . - o·)>'Q 
,! .t, J) 

lcMoTpn npnnomeRne/. 

:1 Y. B hi a o n hi 
.> 

M hi R3yqnnn 1 KaK ,ns.nraeTcst aa,naHHaSI TO'IKa fh 1• 6t 1 J 
00 , -nonyqaeTCSl cnenyiOIU8Sl KapTHHa, 

131 I 

/38/ 

ecnn X cTpeMHTCSI K 
I' 

A/ Cnyqaii: £ =-1, CymecTByeT noaepx_HoCTb f::: 'f ( 61 1 (?),;, ~ l.) 1 KoTopaSI o6na7" 

,naeT caoiicTBaMR; D sToii noaepxHocTH n'ema~ npSIM~Ie ID 6 I 'c Ri ~ 0 ; /D 7 / c 

Kf < 0 R 133/ 11 c E. =-1; sTa noaepXHOCTb pacnonomeHa HRme noaepxHocTR 

. J = f'J. (51 ' 61. i - i ) lcM.npnnomeHne ID 41 

o6nac 

Ha n 

,ll BRT 
.-, 

B KC 

Mbi 

137 

138 

me 

Bn5 

o6r 

Tbi 

cn1 

en:; 

Cy 

DR. 

E 
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'f ( 6! I (3 z. ~ ~ f) ~S:t {61. 1 G:~. j- 1). 
. ' . 

noeepXHOCTb ~ = ~ pasrpaHH'I.HBae~ npOCTpaac:eo TO'IeK .(6~, (7,_ 1 j) 
ooziaCTH . . . , ;. ;-_ ;· .; 

I. J, ~ .. tf (~j. I 6,~~ ~f) 

9' ~:·tf ( (j i 7 6:1. ~ - J. ).· 

Ka:m.aasr · TO~Ka us o6nacTu· ·1 l 4 0 "I 'npu ycTpeMZieauH X K 00 · 

Ha npSIMyiO. /35/,. f<~':>Kaasr ·T~q1Ka 'us :OOII~CTH. 11 /40/ npH. ycTpel'vfneHHH i( 

,llBHraeTCSI B.riOIIb -~pRBbiX; ~C-HMil~~TH'I~~imtt BH.L( KOTOpbi~ aaeTCSI ¢'op~y~oil: 

J' ~ 0. 

. /39): 

aa .cine·· 

;: • /40/. 

' ,· 
nonaaaeT 

K .. 00 

/29/ c . 

B/ Cnyqail: £ =+ 1. Cyru.ecTeyeT noeepxaocTb f = lf (6i 1 6, 1 .;. i.) 
B KOTOpoil: ne:m.aT npSIMbie I D 6/ c • . Kr< 0 ;. :'CJ>.:f); '6·. ~~.--4 0 H /33/ 11; c 

f=+ 1. 8Ta noeepxHocTb pacnono:m.eria He::m.e noeepxlioc.fe: 

M hi HMeeM Tpu o6naqTH 

-I·.J ~ 'f £61 ,6.t~ ... i)j 0t.~ 6: ~ o 
If.: J ~ lf C0t·, 6:1. ;-t-1 );'. 0 \('. "01. ~ 62 

• :, -·.'.;! > •• 

III. y ~ v c0.1, lf:J.jt-1):, 01·, ~!:::,. o· 
'. ,' - ' ·:. - '• . . . . ' .· '" " 

To'IKH us oonacTM. i /42/ npH ycTpeMneHHH X._ .. K 00 
' ' . - " .. " . ·-:.\. 

/37 I. To'IKM us oonacTM 1 L /42/ npu ycTpeMneHHH ~ J{ ·OO 
' '" ' . ' 

/38/, 

,_, .. 

/41/" 

·
1/42/ 

nonaaaroT Ha KpHBbre 

nonaaaroT Ha KpHBbr.e 

To'IKH ·us oonacTM 111 /42/, nonaaaro:r Ha KpHBbre /29/ c 8 ...:.o. 

4Toobr Hail:TH TO'IHbiil: ee:.zinoeepxHocT~;· ~' ·, Hy:m.Ho ~e~H~b ypaeHeHe::a /26/ B oo..:. 

meM BM·ae, VIHTerpallbHbie KpHBbi9 He SIBIJSIIOTCSI SaMKHYTbiMH, 8To SHa•UiT 1 . 'ITO ocymecT

BIJHeTCH Bhrxoa sa npea enbr. cnaooil:. censu. M anoeepoHTHa BOSMO:>KHOCTb cyruecTao·BaHHH 

oorracTeil: npocTpaHc:rea ( 6 t·, 6:1.·, 'g) .·, rae HHTe~~~llb~bre Kp~~~re, ObiiiH: obi ~~Mimy
TbiMH, EcnH aTo epsMo:m.ao, To B aTHX oonacTHx_ He; OCYI}l7CT~nsreTc-H BbiXoo sa npeaenhr 

crraooil: CBHSH, 

nonqepKHeM TO OOCTOSITenbc:reo, 'ITO. Y1lbTpa¢e:oneToBaSI acHMnTOTHKa Teopuu cpeaHe

CH1lbHbiX BSa~~on"eficTBHil: aaBHCHT .O_T BbiOOpa :eapHaHTa OTHOCHTenbHOA 'I9THOCTM oapltOHOB, 

CymecTByiOT eap~aHTbi OTHOCHTeiJbHOA '19THOCTH 1 • B KOTOpbiX H9T YCTOil:'IHBOr'O peweHHH B 

BH.ll e npSIMOfi B TpexMepHOM npocTpaHGTBe ((51., 6i, J r /eM. /8/ I. 
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nos_TOMY B 9THX BSpRaHT-BX tPYHKURH rpHHS H BepWHHbi Be,nyT ce6SJ .CO.B9pW9HHO no· 

.npyroMy 38KOHy, '19M ToT, KOTOphiA HMeeTcSJ .B M930HHOfi TeOpMH n:nH B sneKTpo.nHHSMHKe. 

HaKOH9U, Mhi ,UOn)KHhi' OCTSHOB~T,bCSI Ha BOnpoce, HM9IOT nH peanbHhifi tPH3lP:I9CKRfi 

CMhiCn nony<IeHHhie B pa6oTe 4JopMynhi, M hi ,UOn)KHhi 3H8Tb 0 'l9MY paBHbi. KOHCTSHThl l33an:-
. . 

MO,U eficTBHSJ K. -M930HOB c 6apHOH8MH, XOTSJ 6hi no nopst.nKy. nenH'IRHhl. B nocne,o:Hee 
;, 

BpeMSJ 6hinH npoBe,neH.hl .OU9HK.H 9THX KOHCTSHT., 113 OnbiTOB no tP0TOpO)K,U9HHIO 1-{. 

~OB HS HyKnOHSX. n6nH3R nopora [ 8] c~e,nyeT , 'ITO 9f: · <_ q'f?.Ji :~~-·npn 3TOM 

"'!M€30-

Teope-

TH'l9CK8SI OU9HK8 OTHOWeHHSJ nonHhiX C9'19HRR cpOTOpO)K,U 9HHSI f.{.. -Me30HOB R fl -M930-
. L . . ·. , . 

HOB · cornacyeTcSJ. c 9KcnepHMeHTOM, ecnH q"_A-/qjl'l_·"' 1/15. KoHe'IHO TO'IHOCTb Ta-

Kofi OU9HKH H9BenHK8, B. pa6oTe.J 9] SBTOphi, OU9HHBaSJ. BenR'IHHy. KOHCTSHThl, B38HMO,Uei!:

CTBHSI H -Me3oHoB c A n: 't; 'ISCTHUSMH C nOMOUlbiO ,UHCnepCHOHHhiX COOTHOWeHHfi 

IIDny'IHnH pe3ynbT8Thi 

~I ~ ...!_ ( qf K) + J._{ 9ll.) 
It i 0 ~ 1i . ~ \ 111i /43/ 

· .nns:x nceB.q.ocKans:xpHbiX u -Me30HOB . 

1)~. ~_2_( q,/"~)-+ 2.(q.t1K') 
IT 2 \41i. lfr/ /44/ 

.U ns:x CKanSipHhiX J.l -Me30HOB, 

EcnH npe.nnono*HTb opHeHTHpOBO'IHO qAK = qtK , Tor.na nony<IaeTcs:x 
q l q .4 tl( 
'~~2,6 B cny<Iae /43/;, -&fT.~ 01 t . B cny<Iae /44/, npe,nnonO)K9HHe 'ITO, ,, ..9a . . .. ' . 

~; "'f , nO-BH.UHMOMy, COOTB9TCTByeT HCTHHe, 

Te~epb, XOT~ 6b! opHeHT~pOBO'IH~, oue!m~ nenH'IHHY HM~ynbcoB; Bh!W9 KOTOphiX HSWR 

peaynbTSThl 38B9,UOMO , He BepHhl·, cl>yHK~~H, onpene~StiOUlH e HHB~pHaHTHble aapSJ.U hi, . R M9IOT 

nonroca, KOTOphxe, rpy6o ronop·s:x, _onpe.nenstroT sTH HMnynbchi~ PaccM~TpH~ ¢opMyny /15/, · 
. it 

3,necb q/.· ~.sqll . nonroc HaXO.URM H3 ypaBH9HHSI 

13 ( ····q,1 ·)· P 1 .; r:, · ' E2. 1\J. ! \ E 11 

J~ 10 1i ~'li -~ m: - W1i ~: m,: -v_ Tfta rnrl 
oTcro.na . E ~ 2,1- mN "'2; 5 PJev . " . . . · .. 

/45/ 

' PaccMOTpHM ¢opMyny /211. n onioc HSXO.URM H3 ypaB!I9HHSI. ' 

OTcro.na E "-- ... 
9

1 = 8~ {~a;)~ J~ 
. rn"' "' 9 &e .. "' "· 

/46/' 

npe,nenbHble HMnynbChl CiiHWKOM MSnhi, noaTOMY HeT TaKOI'O RHTepnana HMnynbCOB, 

. r .ne UHBapHaHTHbie :ilaps:x.nhi <5 L H 6~ ~an hi. ((51. 7 0:z. ~£f) 1 ,ecnH ~i "'·i 
AnTop Bh!pa*aeT rny6oKyiO Gnaro.napHOCTb O.B. ulHpKoBy aa MHOI'O'IHcneHHhie aaMe-

,. . • ·-.. ~~ ' i ~ .. ' ' ' ' ' ' 

'ISHHSI H llOCTOSIHHh!:lt HHTepec K pa6oTe, 

Pa6oTa nocTynHna B Ha.naTenbCKHi!: .oT.nen 30 .neKa6ps:x 1958 rona. 
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1. YpaBHeHHH na B cnyqae yn~Tpa¢aoneTOBOft 8CHMIITOTHKH HMeiOT BRA 

A - HMIIynbCbl 
' . . .. . : s · .. · 

Koa¢¢nuaeHTbi Xi ( 0) aanHCbiBaeM B BRae MaTpHUhi A 

8· • 3· 
' 

2; 12 
A 1· 5 ; . 4; 2 _ll-· ( s) I • = Xi = 321i:. 2; 12; 3; 3 

4; 2; 1; 5 

J. . 
= .,.. 81i:t 

F' 3 "" ··o -- • 01. > 
. ; 2 - f:JI:L j I. . • 

B BapaaHTe'nonKHHxopHa nonyqaeM cacTeMi 

d6· . 2. p,l<. ·. ·. 1 0 
~ = 6i F:.t _ r i _<£J 6" .,.;c1 6i J . 7 · L =1,1., 

~ ~ = H', [6f 1- ~' 6, <z ·El + 96i] 1- Z F. [6, •J6.]J+F'S 
5 . 3.,. 12.(1-E) 

IJ)2 I 

/D31 
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2. KatiecTBeHHoe paccMoTpem~e -~nc~TeMbi ypaBHeHnii /26/.~Pa-ccMoTpHM ypaBHeHMe 

a s'J..,. "J ~ c = 0 

r.lle: a= F~ -; 6 -~ 2 F't [6t.,. 3 6z.] 
,, 

Clt> ~ 3Po[6[-i-.6tG~C2~f)+96f]. 

Kopllll ypam!~HlHI l!MeiDT Bll.ll 

Ys ( G, , G,, E ) = - •g .:[-_ .f,,. _ c (£.) J 1/z 
· "' a 4 a~ - a . 

/047 

Jz (61 ; 0z, f.>=-- ,!J• .;.. [~ _ c (€).] 
1

/2 · n..a . 4 a' a 
3, PeweHl!e cncTeMbi /26/ a oKpecTHOCTll .Hatiana KOOp.lll!HaT MllleM B BH.lle ceMeG:

CTBa npSIMbiX /30/, 

. . '] A.t 
Unst oTHoweHMSI /\. = Tt: nonyqaeM TpH .aHatieHHSI 

a) ll = ...., oo 

g) . .:t = 0 . . -

- , /J~.'"-§:co 
C) . A =·pf - J;l (£) 

B cnyqae a/ peweHne IIMeeT Bll.ll 

6t = 1{1,2 0-, .) 6~ = 0 

K.~,z ==- 2Pt - p: + .. c2Pt - ft~ _ _.EL . 
[ 

· a ·. ] 1/z 

6 Po - _ ( 6 ro ) _ J 17a -
- .'. ~ ' . ~. 

B cnyqae B/ peweHl!e l!Mee,T Blloll 

6:t = 1<. '[j } 6't =0 
. . . - . . . . : . . . l/. . 

. P,:t [ . t 2. ] /2 I~ l,l = - 6 P,- Y.t + . ( 6 Pt- /;2 ) - _fL 
1 · 51fP

0 
- (5'4F0 )1 21~0 . , 

B cnyqae c/ peweHHe HMeeT Bll.ll 

6'1 =;i(E.)il;'2 (E)_f 

62. = ft.i1 (t)j 

IPBI 

'/06/ 

- /07 I 

!DB/ 

I 
l 
I 

\ 
t 

t 
I 
\ 

L 
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)5/ 

)6/ 

07/ 

'DB/ 

4, AcHMnToTHqecKoe pewe11He cHcTeMhi I D 3/ _c E.=..- i 
' ' 

B aTOM cnyqae cHcTeMa I ]) 3/ HMeeT eu.a 

ID91 

neml TpeTbe ypaBHeime H8 nepeoe, noJiyqaeM ypaBHeHHe, KOTOpOe pewaeTCSI pa3-

,aeJieHHeM nepeMeHH1rx. PeilleHHe HMeeT BH.a 

[, l ~L [ .]~£, 
g

1 
...,. a1 . ~1 -a~ . = c 61 ; J > o 

6 -= t-;: 5" = q ~ _( i - _ff_ q 1 X)-L 
J. V;t I 321il. I 

' l. [. h - ]fl.' [ h: ] -1,. . c = ~ 1 - a.1. cl.:. 2 - a.1 ' q, q,. q, 

a ~--- <it +[(sH.)1- do]'/:L. _·fl=[~~ -4!o/:]1jp, 
i,:t - 2(J.. !L - 2.d,. d.: J u..,. . (A.,.. 

oL• _.?Po I _ 2Pi. -i . .J _ P: 
0 - ftl ) Ot- i - fol J ~, - p~ 

6) I J /"-V:z.» 61. B aTOM cnyqae nonyqaeM cne,ay!Omee peweHHe 

. i . 
61. == 62 '17 j 5.: = q; U.- JiJi,_· q: x]-

JI J . Jl 

I D 101 

[f--a~] tli [ 6 -ai]- c1.1 =c'B:t 
:z. 1 :# 1 I D 11/ 

( i [ h ']it' [h •.1--; c = q; q; -a1 ot~ q:- Ozj <~-: 
a:,1.H Jtl HMeiOT TaKy!O :>Ke CTpyKTypy K8K a.f.,%. H .it He CJie,ayeT 38MeHHTb 

I ~ '' _ 2~Po , 
0-- 0 C/v 0 - fti ) 

.I I I 6 Pt _I I , P.t 
<A-t~Oli :::.~-1· [)f...J_-+OL.t=/f?' r: 7 r').. 
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