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I. BeKfop:ffiyHKUHH xe~CTBHH 

B KXRCOHqecKOI M6XBHHK8 HMflYJIDC p H KHH6~~qecKHA MOM6Hf 

K paCCUaTpHBamrCH KaK 06~8K!H O~HHaKOBOA npHpO;nH, OTHOCH~HOCH 

K Knaccy o6o6meaawx H»nyn»coB, conpaseaaax, coofBeTCTBeaao, 

o6o6~eaHau KOOp~HHaTaM. B pa6oTe /I/ noKaaaao, qTo aanpaaxeuwe 

HCCJI6~0BBHHH MO&HO HOCKOJILKO H8M8HH!L 1 ecnH paccMaTpHBBTL B8XH-

1DdHlll P H K oraocHTen:&ao O,llHHX 11. Tax ae nepeweaawx,. onpe;nemm 

KHHOTnec<HR YOU6HT qepea HUDYXl>C r; H p~HyC-B6HTOp 't 

K = [ 7: x p] . (I) 

~8 T60pHll ra* H8B6CTH0 1 ~0 B8KTOp Hunyn:&ca MO&HO npe;nCTaBHT:& 

KaK rp~••a• OT cKanHpHoH WYHKUHH 

p = f"a.d s. (2) 

B STOM cnyqae, KBK H6Tpy;nao y6e]lHT:&CH, 

diJJ- K. o, C3l 

OTKy~a cxe~eT, qTo K uoauo npe~c•aa••" KaK poTop OT aeKoTopoH 

BBK•OP-iiYHKUHH 

K"' wt u. (4) 

CpaBH8HH8 BHpa&aHHH (2) B (4) H8TaDKHB88T aa BHCXl> 0 cy-,. 
lii&OUOBaBBI ypaaaea•• ~ :au:Hp-WUliiDl u. , aaanora~oro YPBll-

ueaHII rll IIXH ifiYHKUHK S • iiOKOUOa ypaaaaalla MOUO BHB&OU H8 



aaanuaa ~HWWepeH~anhH~ ~opw H nonDayacD TeopHe" ra, cornacHo 
KOTOpoD 

H - rauHHDTOHHaH CHCT6MH. 

'OS 
H =--at (5) 

3HaHH8 :aenH~H P H H 1 a TaK~e COOTHOmeHH~ we~y HHMH 1 
T ,e, <JiYHK~HH 

H=HCi5> 
:anonHe ~ocTaTot~Ho .n;na ycTaao:aneHHH BH.n;a ypa.BHeHHfl ,IJ,JISI S H on-
pe~eneHH.a ee nonHoro .n;HWWepeHUH~a 

PaccwoTpHM, KaKHe BSJIHl.IHHH Reo6xo.n;Hwo aHaT:o .n;na onpe.n;eneHHH 
BOKTOp-<jiyHK~H i7 , C STOD ~OXbD rrpe~CT8BHM ITOHHHI ~H<li<JiepeH
IU1aJI £i B C118.2(YJOlll8M BH,ll;8: 

dU "{tot U x di}+~ (U d/1;) + ?xf cit ( 7) 

OfKy~a CJ18A]8T 1 l.ITO ,ll;Hff P8W6HHH llOCTaBJ16HHO~ a~a~ H8o6X0.2(HM0 
H ,ll;OCTaTOqao 8HBHH8 B8KTOPOB 

K = zot U. 

f ~- ~~ -~ ( U. "fr J. 
(8) 

a TaKJ<O <jiyHK~H 

(9) 

CornacHo onpe~eneHHHM (I) • (~) ,BeKTop K ecTb BOKTop KHHeTH~
cKoro liOliSHTa. BeKTop T B nHTBpM•ype He HuaeT oooT:ae!l'CTBYDnte
~o Ha3B8HHHi 0 HBM IIH IIOEelf 3,11;80D CKaaaT:O JlHW:& TO, qTO, 6CJIH 
K pacc:uaTpHBaT:o KaK a.Hanor HJmyn:oca, U- KaK 8.H8Jlor S , ro 
T nony~T cooTBBTCTBYD~D HHTepnpeTaUHD KaK BH8Jlor rauen:&TOHH
eHa. ilOHbBYHCb STOA aHBBOrHeA,~OpMynHpyeM npHH~IT C.amiOBaPHO
OTH ,JWI BeHTOp-<jiyln<IljDa: .JJ;OJICTBIIJ!, ROTOpyJl Ollj)8.JJ;IIDII K8lt llliTerpa.l 

u = j [; , diJ - 'f dt. 
(IO) 
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Cornacao npHH~ny c•a~osapaoc••,ypanaeHHH ABHaeaHs onpe~eRH
DT te tpaeKTOpHH, AXR KOTOPWX 

SiZ:o. 
B~~HCHHU BapHa~D HHTerpana (10), 
s iJ. : f[ OK X d'i]. [K' d(Qi)]- STclt :o, 

r~e 

ST:{totK f x o K ]•{wt,_f' H], 

Sfk, ol{HJ]~ f[SixdK]. 

(II) 

(12) 

(I3) 

ilOACTaBXHH (I2) H (I3) B (II) H npHpaBHHBaR K HYHD BHpazeHHH 
npH O~H88KOBHX BBpHa~HKX, HSXOAHM 

a~ dK -
d~ :- wt-/f , dt • - wt,_ T. (I4) 

ITepBOe HS ypaaBOHHA onpeABnHeT HBH~ BH~ ~YHK~H (9). OtCD~a 
cne;nyeT, qTo 

r-±CR x n. ve£J. (IS) 

C uen•• pacKp~•fi cu~cna BToporo Hs ypaaHeHHA paccuo•p•u ypaa
KeHie ~eaaa ~ KKHSTHqecKoro uouesTa. Cornacao Btopouy aa
KOHY HDilTOHBt 

~ ~ 

~: =['i. X F] (I6) 

nonyCTHll, liTO 

TorAa 
[
~ ~ 

di,_ '!. x fi]: 0 [ i X F] =- UJt v, 

o~ cne~er, ~To ypaaaeBKH (I4) H. (I6) aKBHBaneHTH~. Ypanae
HHH ( I4) aaanor•~" ypanHeBnll ranutoaa. ITonsyact. \l)opuynaJIII 
(8) H (I5),JIO&HO TBRXO BanHC&!L.&Banor yp&BHOHHH rft ~nH BBKTOp
\l)yHK~H U • IICKOJioe 7P&BHeHH8 HIIBB! BQ: 



Tax xe,RaK li B PWIKBX rpa.ztHUHOHHOil T80pHl'l rR, Mill 3)l8Ct. JdM8611 
l8XO C KaHOHH~eCKHUH npeodpaSOBSHBKMH 

i "' i ( "fo, K., , t), 
R ~1< rz., i<.,o, 

(18) 

caxpSHHilll!liMH BHil ypaBHSHHlt ( 14). (i, R J H ( i. , K. J - COBOKyn-
HOCTD HOB~ H CfapHX KOOP~HBST I KOUDOH8HT B8K!Opa KHH9!H~8CKOrO 
UOY6HTQ 1 COOTB8TC!B8HHO. B a~O» cny~e B8KTOP-wYHK~R i[ Hrpaer 
pOnh npOHSBO,ll~Olt ~YHK~H. ITOCKonbKY 

u =(a, d'i 1- frdt • v . . 
'1., •• 

OJIS)lY9T paJ!eJICTBO 

d U ={K x dr;j-{i(,xdto}-Tdt +f,dt. u~V,, (19) 

KO!OpOO H paCKpaBSOT CUWCn ypaBHOHHH (17). 
Ha paBeHcraa (19) cna,llyaT, qro 

K = wt~ fi Ko = wt. U , "• 
... 0 ~ .... 
T=- o~ -~ (V# ). 

B PHilO cnyqaaB YPSBHOHHO (!7) H BOCh HanoaOHH~ BHOO ~opua
nHaU UOEHO DPHM9HHfb )lXH HHtarpHpOB8HHH ypaBHOHHH ,llBH&OHHH (14). 
9TOT U8TO,ll UO&OT OK8S8!hCH 8~9KTHBHWY, KOr)la B s~aqe ~8ICTBH
T8Jlt.HO npHcyrorByDr BaemaHe :sexropahle nons rHna K 1 Koropbte 
)l9it:CTBYDT TOXDKO Ha KHB8TH~CKH~ M0»6HT. ECXH ze BH8MH88 DOJI9 
BBO,n:HTCH Odbi'IIHliW DYT6M 1 H8UPH1r18p, nyrell 11Y.ztJIHH8HHH 11 iiMnyn:&ca H 
asepr•• 

F'-"P+~A, 
H-H-e<f, 

(20) 

TO paapa60T8HHbl~ BNmB ~OpUBRHSII HOJIHOCT:&D 3KBHBSH8HT8H TeopHH 
rH. neltCTBHr9HhHO, B aTOM cnyqao BUOCTO (15) UH UO&OU HaDHCSfh 
CHOAY~OJD CHOTeuy ypaBHOHH": 
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T +2"', {CP +fA )x K} :O, 

{ (P • fA) x 7'}- ( H- e <fJ R "o, (2I) 

((p • ~A)K)=O, 

~. CHCT8Uii ( 2I) cne~yeT. q•o BOKTOphl r' K • p + t: A B88l!Y-

HO nepn8H,liHKYHHPHii. *CKn~qHM H3 CHCTOM!i BOHTOp 'f , TOr,lla ~HH 
BeKropa K nony~• ypaBHeHHe 

-Jm[(P + t if)x [(P •e:4)x K]}- ( H + e<f) K" 0. 

PaCKp!iBaH KBQ,llpiiTH!iO CKOOKH ITO H3BOCTHOa WOPYYHO BOKTOpHOrO HC

~UCH6HHH1 nony~M 
.... e -.I> z 

~...,.. e+ -- -(Pf--A) -
-z;;:,(P+-z;A)((P•fA!K)+K 2m -(H+e>f)K-o. 

t CJI6,Zi0BBT61I:&HO ,. 

[ 1 - er' J-:tm(P+0A) -(H+e<f') K"O (22) 

Hllil 

T&KHM o6paaou 1 MU nonyqunH H3B80!H06 COOTHOW6HH6 M8X~Y aHeprHe~ 

H MMITYJI~COU B H6P8llH!HBHCTCKOK KJIBCCHqecKO~ U6XBHHKe. B ~BHHOU 
cnyqao BHP8&6HH6 B KBaAPBTHYX CKo6Kax paBHO onpe~eJIHT8llD CHCTS-

Uii (2I), H paBOHCTBO era Bynn npe,llnonaraeT cy~OCTBOB81!H6 HO-

rpHBHaxDHHX pemeHHR ~aHHO~ CHC!8UU. 

2. KB8Kf0B08 YpaBH8HH8 ABHa&HHS AJIH B8KTOpa 

KHH8!HqeoKoro IOM8H!8 

~3liOaOBHWI Bblll8 <I!OPU8l!H3U, paBHO KIIK H UOTO,ll rH, XOTR H 

uaryT OK&Ba!» HOKO!Opyn HOMO~· npH p8B8HHH aanaq U8X8HHKH 1 O~Ha

KO 0 COBPOM8BHOI TOqKH apeHHH KX rnaBHBR ~8HHOC~D OOOTOH! B TOUt 

~!0 OHH Hrp~ oy~6CfB8HHYD ponh B flOC!p06HHH HOBHX !60pH~. 
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B ~CTBOCTH, HM8BHO KOH~9DUHH KnaCOMqeoxoA USX8HMKH THDa rft dKnH 
HCXO~HNUH ITyHKTQWH B ITOCTpOSRHH KBaH.OBOI MOX8BHKH. Ba6eras Brre
pe~,DTMOTHU, q•o ecnH c6D6~eHHe YPaBHOHHA ra B ~yxe ·~·a !. ~· 
BpoHnH rrpHBO~·· K YPaBH6HH~ mpe~•arepa, TO rrpHMOHOHHe rro~o6HOI 
rrpoqe~ypw K ypaaae•••• (2I) npHBD~HT K ypaaHeHHD llaynH ~n• cnHHa 
"e,n:mmna 11

• T8.KID4 o6paSOM,MOJKHO CKa88T:D, qTQ HaJIH'IffiS CmtH8 yze co
A9PSHTCH B xnaccH~eCKHX ypaBHSHHHX (21), HO aneKTPOMarHKTHOe 
B88HUO~eUCTBHe He o6HapyEHB89T era. KaK H8BSCTHO, CITHHOBHS awwex
T~ npOHBHffiDTCH TOH:DKO B KBaHTOBOA MSXSHHKe. 

B ypaBHOHHBX (2I) OCY~OCTBHM nepexo~ B KBaHTOBY~ NOXaHHKy 
cornaCHO HSBSCTHOMY pe~enTy, npa SQMeHe 

HS onepaTOP . + " - ~n. tJx" ' 

H Ha oneparop 

CHCTOYQ (2I) TpaHCWOP»HpyeTCH npH STOY B cne~y~D CHCTONY ~·w
WOPSH~HaB>HHX ypaBHOHHA: 

'0 e -r -] r•/m [(-th0 't + c~<) • K ·o, 

[(-ih~ + fif )x r ]- (ih;c H'f )K •0, 

CHIL~ • tA) i<) ·o, (r-it..~ •% ii;fl ~o. 
(23) 

Kaa m ~onXHo 6wt», B KBaaHKnaccHqecaoM npH6nzaeHHH ypHBHeHHH (23) 
rrepexo~•• B c•c•e•y (2I). Pewea•e B KBaaHKnaccHqecao• rrpH6nHae
HHH 6y~eU HCKaT:D B BH~S 

iS(/;.{- + - ) K.=e Ko+!t.K1 + ...• 

- iS/~[~ + - ] T=e To+n.T,+ .... (24) 

llO~O~aBHB .(2,_) B (Z3) H DpMpaBHHBaH H)'XIl K09~H~6HrH opB paa
nHqaJ<X CTOITOHSX. f,. , DOliY~U 

• 



/('OS g_ ~ - ) 
t' -o;;: + c A ) K, = o, (i( 'dS e - -

'0 ~ + c A ) 7',) " 0, 

T.e. ypaBHeHHH (21). 
4 B OTCyTCTBRe BHem.Hei'O IIOJIJi Klm,Ilasi KOIIJIGHeH'r& BeKTOpoB 

K 11 Ff y)IOBl!eTBopaeT ypaBHOJIDJ Wp~epa. Jll<.m.1'<0lllle 

BHaJllliOI'O HO.lll! IlpDO,IJ;IIT K UOJnllleDI> B yp&Bli6BIIll Wp<>

~HHrepa ~06aBoqaax qneHOB. ITORBH6HH6 AOllOHHHTen~HHX cnaraeMHK 

CBH3aHO C H6KDYYYTBTHBHOCTDD KOMnOH6HT orrepaTopa 

A ·t,_ 'iY e A 
:x, =- c u, + c '. (25) 

PacCNoTpHM ~ nooToaHHoro MBrBITHOro noxa. Onepa

TOP (25) Y~OBX8TBOpHeT CXSAY~U KOUUyTa~OBHHY COOTHOmBHHHU: 

[:I, ,:.r~J~-Lft fJt.._ 

[ Ji~ ,.:£ l ] : - i. ~ t "jf_X 

{x, Ttx]=-i1z f;Jt, 
' . , 

r~e ';!(, , ~~, Jl, - COCTaBllBil!UI8 UarHHTHOrc ITOXH • 

(26) 

HcHxll~Hu Hs ypasaeaa~ (23) ~eKTOP 1' . Tor~a c yqeTou coOTao

meHH~ (26) nonyqHu cne~yllD~ee ypasHeHHe ,IVIH R: 
i./i.1J~ K = if.i( + ;di xK] (27) 

3A6CD ~ 
)' • 2mc 

A / [ Z 2 '] H. • z,;; .t, + :r~ + :!i, - e '{' 

ITpe~c•as•u aeKTOP-1/JHK~Il K B BIIA& CTOild!la 

' 
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Tor~a ypasueuue (27) MOKHo rreperrucaTb Tax: 
+~_ ...... ..... --in.'i!t K •HoK +)'(7: 1{) K, 

(28) 
r;n;e i - onepaTOp C K0:UIIOH6HT8.Yit 

't= 00-1 1:· 000 (
000) (001) 

X 0 1 0 ' d -1 0 0 
?::'oil:;::. 1 0 0 (0 -1 0) 

' 0 0 0 . (29) 

Kax aaBeCTHO, onepaTop i HBJIHBTCH reaepaTopou rpynrrhl J!HPBXeiiHJi. PaaMepHOCTb aToll rpymm 3 ; a.n:re6pa .lli! B llpllCOI!IIWieKuoM npl!,llCTaBJiemm al!,llaeTC!! auTII<llDIIIeT]lll'<lllDIII JlaTpmlllllll 3x3 Bll
~a (29), MaTpH~ (29) Y~OBR6TBOpRDT KOMMyTa~OHH"" YCROBKRY 

[-ci. > '[':d· J =£i.jK't"~, 
Ci.J"K - llOJlHOCT:&Jl 8.HTHCHYM6TpHtnlid T6H30Pt E._,.z~ =:1. -z;_..? + z;.e + ~..e= -z . 

.YpaBH6HK6 (28) 6CTb ypaBH6HH6 llayRH ~RH CJD[!W."OJIKHJI!~" .Ero IID.ItHO 6HRO nonyqHTD uenocpe~cTBBHH0 1 n~cTaBJIHH B ypaBHeaHH ITaynH BMeOTo onepa,opa ~ (YaTpH~ llaynu) oneparop ~ • He npuue
~euu~l! B.me u~o~ ypaaueaaa (28) npe~cTaBRSeT MefOAHqecKal HHTepec, nocKon:&Ky noKaaWBaeT BaazuocBaa~ KBaBfOBoro YPBBHBHKH ••rra llaynu c KnaccuqecKHM• ypaaaeHHRMH (2!). YpaBHeHHR (2!) 
OIIHCWBaiDT AEH~6Hi16 KHH6THqecKOro :UOM6HTa BO BH6mH6M IIOJI6. ~HT6-
pec llpe;n;CT8BJIH6T TOT WaKT 1 qTQ D6p6XO,:n; K KBBHTOBHM YPBBHBHHHM Ha (2!) npHBBJI K IT08BJI6HHD B CHCT6M6 CflMHB !, T.e. KBBHTOBaHHD KHHBTMqecKoro MOMeHTa. BoXHOBaa WYHKUHB B cnyqae cB06o~aoro ~BH&8HMH HM66T BH~! 

- t (Pi- Et) K~Koe . 
TaKHM o6pa30M, aMDXHTy~a BOXHOBOI ~,j'HK~H B B6pORTHOCTHOM TpaK
TOBKS COOTBB!CTBYBT B6KTOpy KHHOTH~CKOrO MOM8HT8. 

B Ka~6CTB6 rrpHMepa pacCMOtpHM ~a&Ie ~ DOC~OHHHOM uarHHfHOM none /2/. EcnM MarHHtHoe no~e ~ocraroqao cnaGoe, ro ~e-A HaMH B onepaTope Ho , CO~ep~B KBI!,llpaT BOK!OPHDrO U0f8H~a-na, »a Moae» npaHedpeqD. B aTOM cByqae ~·B rBMun•roauasa nony
quy c~e~y~ee rrpHO~uaeaHoe BwpaaeHHe: 

A ( ( z < z e [ A +A ,'h) H ~ 2m Px +P~ + P, )-e<f+zmc. CM+o.7:),;r , 
(30) 

• 



M - onepa!op opOH!aaDsoro uouea~a Koaa~eCTBa ~BHXeHHR. 
B a~a~e CO cwepH~6CKO~ CHYY6TpHe~ 38BHCR~SH 0! YBrHHTHOVO 

nona nonpaBoqaaa ~acTD onepaTopa aaeprHH KoYYYTHpyeT c rna:.uaol 
qaC~hD. lloa~ouy nonpaBKa K ypoBHD aaeprHH sa MarHHTHoe none co
croKr npocTo B ;noOaBneHHH K aeuy coOCTB6HHoro aua~eHHH rronpaDo~
HOI'O 1Dl8Ha. ECJIH H8ITP8lH1T:b OCD l B}lOJlh YarHHTHOrO fiOJIH, TO }l0-

08J3Ka Oy~er paBHa 

(3I) 

M -
1 

oo6cTBeHHoe aHa'IeHlile onepa.Topa 
A 

N._ 
a AM=±i,O- co6cTBeHHO& aHa'lelllle onepaTopa A 

'C. 

3. Knaccu~ecKHe H KBSH!OBHe YpaBHeHHa nBHaesaa nna ~eHaopa 

KHH8THqeCKOrO UOUOHTa B CTQ*) 

B pauK'SX CTO c nouoUU>Il 4-io.epl!liX BeKropoB •unym.ca p, H 

KOop;ltHHar Xi. MOXHO COCT8Bif'r:b CJI6:ltYlllll.66 :.Ublp8&8HH8 ;ltJIR. aH'fHCHM

V6'fpHqaoro T8H80pa KHH6TH~6CKOrO UOY6HT8 

M,i = x,~.- x1 P, , (32) 

KO!Op08 o0o0~aOT BapaKOHHO (I) Ha penHTHBHCTCKHA cnyqaA / 3/. 
Pacapoeu TOHBOP (32) B YaTpH'lHO~ ~opue 

" ( 0 K, N = -K, o 
-K,-K, 
- 'f'1 ~Ta 

K, 1', ) 
K, r, 
0 T> 

-'1', 0 . 

(33) 

Tanu oOpasoli, BOKTOpa R H if' B CTO oOM~HHHilTCH B o~HH aHTH

oHuuerpH~~ TeHaop, npu.qev 

i c - i>t . (34) 
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B reopHH rR, r~e 

BNPaEOHHO (32) UOEKO rrpe~CTaBHTb B BHAO 

M - d v, 'd (/1 
i.K- 'OXK- 'OX ' (35) 

o6o6ll!9.1lllleM lj)opuynll (8). llony'll!u ypasaeHHH aa 4-BeKTop-lj)yHKIUID • 
1Ji B pauKax TOOpHH rR. C STO~ ~OBbll YMHOUU (32) oneBa Ba f'' 
H ITpOCYIIMHpyeu ITO ~ • YllMTblBQH OCHOBH06 COOTHODI6HH8 KJIQCCHTUI
CKO" peJIHTHBHCTCKO~ 116X8HHKM 

ITOJiyllHII 

m! X"' -PK & = p ... MI(i 
i 

~ =P Xi 

(36) 

(37) 

EcnH npHHffTb BO BHHMHHHO (35), TO CHCTOM6 (37) ITP0Dpalll60TCff B 
CBOAYilll!OO ypasHOHHe THITa rR •• 4-BOKTOp-lj)yHK~HJ) U; • o6D6ll!a
"~·· ypaBHOHHe (I7) Ha cnyq~ CTO 

(38) 

COOTHOID8HH8 (35) HaTSXKHB86T H8 IIHCJID 0 cy~8CTB0BaBHM BOJIHOBHX 
ypaBHeJmil TilUI ypaBI!OIIllli lla:!tCBenmi ,![,lUI <jlyllli:Itilll 1J. •• J(eJ!OTBUe.IWIO, 
8DJDI 113 (35) IIOZHO ITOJIY"'!Tlo nepBYJl napy ypaBI!OI!II:fi Ma!tCBOJIJia, TO B 
KaqeCTBO 8HaBora BTOpoa napb! (B aaKOHaBbHOU rrpH6BHZ8HHH) MH BU0-
811 ypB.BHeHHH (37). HHTepecao, 'llTO B aTOM cnyt~ae pony, 11TOKa 11 BY
DOJIHHBT BI:ipa&8HH8 

z 
:;~< = m. x"' - P~ 8 , 

npHt~eu, KaK HOTPY~Ho npoBeper:&, 
< p:J.=O. 

KBaHTOBOM9XaHH1l8CKHe BOJIHOBYe YPaBHOHHH, ecTeCTBOHBo, IIY nony-
1lHM TQK ae, K8K H B H8P8JIHTHBHCTCKOII cnyqae, nyTOII SaM8HH 

A ·-1-d <! P~-Jii:::-~n..~+cAi. (39) 
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TBK»M oOpaaou, ypaaHeHRH (35) • (37) np••Y• ••~ 

( 40) 

B OTcyTCTBIIO B3aJII40.llOJ!CTBWI ICID,llaH KOMllOROHTa BOJIIIOBOJ! <I!Ym<IID 

Y.IIOBlteTBOps:eT ypamieJIIDl K.liel!Ha-I'oAAoaa. ECJlll no.HODTh4/3 <- 0 , TO 

ypamiBBlll! (40) Jiep8XOJIHT B 113B8CTMHO ypaBIIORIIR I!poxs/ , OJIHaKO, 

B OTJIJl'<Ke OT llOC.HEl.IIHIIX, BHemHee llOJIO B (40) BI!JlD'lB.OTCli KOppeKTilO. 

HHTepOCHO, ~0 OAHO Ra 0606~0HH~ ypaBHOHR~ ilpoKa (WOPMaRRSY 

WTJ'KOllhOepra)/5/ ••eeT wopuy (40). 00o6~eHHH ypaaHeHRH ilpoKa 

npe~npuuuuanuc~ c uenhiD ycTpaaeHHH npoTHBopeQMR B npoue~ype BKnn

~eHHH BS8HM0~6~CTBHH. ilo~po6H08 06Cy~eHH8 8TUX BOITPOCOB MOEHO 

Hal!!H B paOoTe /5/. 
CHCT6MY ypaBH6HR~ nepBOrO llOPHAKa (40) YO&HO SanRCRTh B BR-

A6 YPaBH6HH~ BTOpOro llOPHAKa AllH (U i , ~) • 0HH HMOIDT BHA 

( ., ' [- '] 0 3l -mo)U~t:.+ Jt.I(.,J[ Ui =- , 

( 
2 2 di. _g_ ,., Ke 

'X -m.)J + 2 c."Keu ~o 

F _'OAe oA •. 
Ke -fYX" - 'OXe 

(4I) 

-PaccuoTpHu cnyqaM nocTOHHHOro uaruHTHoro nons ~ B aTOM 
cnyqae )liTH npOCTpaRCTBOHH03 qaCTR B6KTOpa U, =(U, llo) nony~y 

ypasH6HHH 
112: "'Z -+- • .t -o- -] Z -

(E -P )u-dc:{:lt <'11 ~tn.Zl, 
(42) 

Bblpa&SHHD B KB~pai'HWC CK06Kax, KaK yz.e Chmo fiOK83a.HO BliiD.e, co

OTBBTCTBYST BaaHYO~B~CTBHB CDHH8 I C uarHHTHHY noneu. 

llpe~nonaraeTCH, qTQ CHCTBYQ BOHHOB~ YPaBHBHHK (40) COOTBBT

CTBYBT SJI6116HTapHblM liQC.TH~rul (HanpHMep, B6KTOpHblll ueaoHaU) CO 

CDHHOU,paBHHY enHHHUe. 0~H8KO ~8HH06 COOTB6TCTBH6, KaK H3B6CTHO, 

HBJIH8'l'CH H6 CTOJI:& 8,1{6KBaTHbiU,KaK, HanpmAep, COOTB8TCTlH16 YPaBH8-

a•a n•paKa aneKTpOHy, ilp•D6A6HHHi B~e BUBOA ypaBHOHH3 (40) no

SBOJIH8! TpaKTOBaT:& HX KaK BOJIHOBbl6 peJIHTHBHCTCKHe ypaBH6HHH ~JIH 

T6HSOpa KHH6THli8CKOrO 110W6HTa. 06biliH~ITOJiaraJIOC:&, ~TO TOJI:DKO 

II 



Y.Pa.BHBHHH Knek\ua-rop,11;0H8 HlleJJT OOOTB6fOTBYIO.IlUfi1 KJI8CCJ.tqecKM~ aHa
nor B BH~e BHpaEeHHH (36) HHH PBHHTHBHCTCKOrO ypaBHBHHH rH, ITpH 
aTOll CHOTella ypaBH6HHa THlla nHpaKa, ITpOKa H ~p. BHBO~HnaCD nyreM 
~aKTopHaa~•• onepaTopa Kne~Ha-rop~oaa. B HaCTOH~eM paGoTe MH ~ 
B6JIH ypaBH6HHH THll8 ITpoKa ~JIH CITHHa I H8 OCHOBB npHH~na COOTB~T
CTBHH Ha KJI8COH'l6CKOA li6X8.HHKH. ECTD OCHOB8.HH6 llOJIBr8TD, liTO no
~oGHy~ npoqe~ypy, UpH COOTBBTCTBy~eM UO~H~HKa~HH YBTO~a, UOEBO 
JipJIIIeJO!Tlo 11 ,11M yplllllleJO[H bpalta, O,II!IIIKO OTO B>IXO~T 3B. paiiKII 
H&CTOJIIIlelt paGOTH. 

B aaKn~~eHHe aBTop Gnaro~ap•• np~eccopa E.IT.IH~Koaa aa 
no~epzKy H HHTepec K paGore, A,B,ileCTOBS - aa CTHYynHpyD~m 
)!HCKYCCHX>, 
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