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38mHT8 COCTOHTCR "-" Iffi_ro~ B __ 'tlBCOB H8 3806-

~HRH Cn6UH8nM3HpOB8HHOro COB6T8_ ,ll ~? .01.04 npR ]800p8TOpRR BH'IlRC

nRT6nbHOH T6XHRRR R aBTOM8TR38UHH OHRM no a~ecy: r. Ey6aa, MocRDB

CRO~ OOn8CTR. 

ABTOpe{fepaT pasocnaH " " rse __ r. 

Y'tleHHn ceRpeTapL cneuaanMsnpoBaaaoro 

COB6T8 

R8H~~T ¢H3HRO-M8T6MBTH'tl6CRRX H8YR 

S.M.llliAHlilliKO 

I. OBUAH XAPAIITBPW:::Tl1KA PAEai'I:l 

B ~ccePTBUHH paspa6oTaH o6~ no~o~ R npH6nM~6HHOMy pemeHHD 
o6paTHHX sa~-q (03) cneRTpanbHoro aHanHsa ~ ypaBHeHHR lliTyPMa-]Hy
BRnnR~"+- (.,>.-q_C>e))"J•O, BRJII01lB!OO.tRX OOpBTHYIO 38~'tly RBBHTOBOH T60pHl 
p8CC6RHRR ~ p8~8nLHOrO yp8BH6HRR llipe~repa H 03 H8 ROH6'tlHOM HH
T6pBane C pacna~BI<lliHMRCR rpaHH'tlHHMH ycnOEIDlMH, MeTO~ OCHOB8H HB no
CTpD6HHl/I H6nMH6~aaK 3BOJJlOUHOHHHX ypaBH6HRH (H8Y), ROTOphl6 nPHBO,nRT 1 

RT6p8UHOHHHM npoueccBM , ~nycRBDmRM 3~6RTHBHYIO pe8nM38UHIO HB 8ru~. 

EM6CT6 C T6M nOR838HO, 'lTD M8T6M8TH'tl6CRHH annapaT ROHCTPYHPOBBHKR 
3THX ypaBH6HHH n03BOnR6T 6~H000p83HO R3nO~HTb pR~ OCHOBHHX YTB6P£
~6HH! T60PHH H8Y, HHTerpHpy6MHX M6TO~M o6paTHOH 38~'tlH p8CC6RHHR 
(M03P) ~ onepaTOpa llipe~Hrepa H8 BC6~ OCR, PacCMOTpeH H aaanorH'tl
H~ Rpyr BOnpOCOB ~ CHCT6M ,llHp8R8, 

ARTYBnDHOCTL npooneMH 

Ba~OCTL 'tlRcneHHoro pac'tleTa 03, B oco6eHHOCTR o6pBTHO:i! sa~B'tlR 

p8CC6BHHR (03P), 06ycnoEn6HB npe~~6 BCero noTpeOHOCTBMH T60pRR B~ 
H SHeM6HT8pHHX qacTRU B YCTBHOBneHHH 3aKOHa B38RM0~6HCTBHH qaCTHU no 
Ha6Jriul;aeMHM 3KCll6pRM6HT8Jil>lWM ,naHHlDII.!IOCJie,nHRJl 38,n8'Ia pemaeTCSI,KaK D 

BKnO,~HOM6HOH0~6CKH,HCXO,nB H3 HeKOTOphlX ~3H~6CKH O~BHHHX CO
OOpaJKeHHit o CTPYKTYPe raMHJU,TOHHBHB H .nanee ,noO.HBaJICl> corJiaCOBBHHB c 
3KCll6pHM6HTOM 38 C~eT BHOOpa ero napaMeTpoB B np~oaeHHO~ MO,nanH.Ta 
KOH no,nxo,n Ha&nB,nHBaeT C MaTeMa~eCKO~ TO'qKR 3p6HRH B6CbM8 canDHHe 
O:rpaHl!'l6HIDI Ha HCKOM!iit llOT6HUHaJI,a Truate aaqaCTYJl npHBO)UIT K HCK8&6H 
HOH ~3~6CKOH HHTepnpeTanKR.C ~pyro~ CTOpOHhl,XOpDWO H3B6CTHH ypaBH€ 
HIDI rem4JaH.na-JleBHTBHB,Kpeiaa H Map~eHKO,Ha OCHOBe KOTOphlX OWl llQHY'g 

pn.n r~JOOKHX 8HBnHTH'Il6CRHX pe3ynDT8TOB B 03, HO RX pe8nH38UKR HB 
8BM CBR38HB C onpe~eneHHHMR Tpy~OCTRMH. B 3TOM BCn6RT6 8RTYBnbHOn 
06~80 BBnR6TCB 38~'tl8 0 nOCTp06HHR MBT6MBTR'tl6CRR OOOCHOB8HHHX 'tlRC
ne-HHHX M6TO~B, npRBO,nRIIIKX B ROH6'tlHOM RT0r6 R p8C'tl6THhlM CX6M8M, no-
3BOnB~ BOCCTBHOBHTb C BhlCOROH TO'tlHOCTbiO HCROMHH onepaTOp Henocpe; 
CTB6HHO no MHHHM8nLHon HH¢OPM8UKH 0 ero CP6RTp8nbHHX ~HHaK, 006Cll6-
'llKB8Dme~ 6~HCTB6HHOCTb peill6HRR COOTB6TCTBYDm6A 03. 

B nono~BmeH aa-qano M03P R3B6CTHOH pa6oTe rap~epa, rpRHa, Kpy-
CRana H Meyphl OHnO nOR83BHO, 'lTD 6CnM pem6HH6 tr ( <f • X) ypaBH6HRR 
KoPTeBera-~e ~R3B 

CJ"t <t. 1<) .. - 6 <J< i,x)u;. ti,x) + v-,.,._,. ti:,x)~ o a i, -.-- cw~ .. ~ tr<o,xJ'- :J (I) 

p8CCMBTPHBBDT RBR nOT6HUHan B O~Onap8M6TPR'tl6CROM C6M6HCTB6 ypBBH6-
HHH 
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B Ba6opaTOpRH BuqHCJIRT6Jl:bHOA T6XHHRH H 8BT0M8-

RHCTHTYT8 .R,II.8PfillX HCCJI6.nc>BBHHI. 

HBYR 

B.H.APCEHllli, 

iSHRO-M8T6M8TH'I6CR.IIX H8YR 

A~A.APCEHDEB, 

B.H.3AXAP:bEB. 

OT~6}16HH6 M8T6M8TH~6C~OrO HHCTHTYT8 

(r. JleHRarpa~). 

' ' 
" · . Iffi_ro.u.a .. B __ tlacoB aa sac e-

n Q1?.0I.04 npH na6opa~op~H'BuqHcr-
H a:liTOM8TH38IJ;IIH owm no a.n;pecy: r •• ll;y6aa, MocROB-

" IS8 __ r. 

Y~eHHn ceRpeTap~ cneUHaJIHsHpoBaHHoro 

COB6T8 

RBH~~T ~H3HRO-M8T6M8TH~6CRHX H8YR. 

3.M.HBAli'm!KO 

I. OBUAH XAPAKTEPviCTllliA PAEOIH 

B ~ccePTBUHR paspa6oTaH o6man no~o~ R npH6JIHJKSHHOMY perueHRIO 

06p8THhiX 38,II.8'1J (03) CD6RTp8nDHOrO 8H8RH38 ~ ypaBH6HH.a lliTYp.IB-.J!RY

BHJIJl.R 'JJ"+ ().- 't; C>t))"jaO, lJRJII()'q8JOOIRX o6p8THYIO sa,u.a~y RB8HTOB0ll T60pRH 

pacce.aHH.a ~ pa~anoaoro ypaBHeHRB Illpe~repa H 03 aa ROHS'IHOM RH

TepBa}le C pacna,II.8PlJlHMHCB rPaHR~HI:lMH YCJIOBIDl'MH. MEiTO~ OCHOB8H H8 no

CTpD6HHH H6JIRH6nHllX SBOJIIOUHOHHllX ypaBH6HRil (lffiY), ROTOpue TIJlRBOWJT R 

HT6p8UHOHHI:lM npoU6CC8M, ,nonyCR8IOil!RM s@SRTHBHYIO pe8RH38UHIO H8 3BM. 

BMecTe c ieM noRasaao, ~To MBT6MBT.II'I6CR!rli annapaT ROHCTPYHPOBBHWI 

ST.IIX ypaBHSHRfi TI03BOJJ.R6T 6~H006p83HO H3}10JKHT~ p.a~ OCHOBH!lX YTll6PJK-: . 

· ~eHHtt TSOPRH H3Y, HHTerpHpy6MllX MSTO.nDM o6paTHofi·aa,u.a~H pacce.aaH.a 

(M03P) ~ onepaTopa Illpe~arepa.Ha Bceit ocH. PaccM~TpeH H aHanorH'I

Hllfi Rpyr BOTipOCOB ~ CHCT6M nRpaRBo 

ARryan»HOCT~ npo6neMH 

BaEHOCT~ ~ncneHHoro pac~eTa 03, B Dco6eHHOCTR o6parHofi sa~a~n 

p8CC6BHWI (03P), o6yCJIOEJI6H8 npelK~6 llC6rD D0Tpe6HOCTBMR T60pHH .R,Iijl8 

H 3neM6HT8pHHX ~aCTKU B YCTaHOBn6HHH SaKOHa B3aRM0~6RCTBRff ~C~ no 

Ha~aeMHM, SRCnepEMeHTanDIDIM ~aH!WL!.llOCJie,nHHJi SB,I(a~. pemaeTCJl,Ka.K' npa
B:wiO, I!JeHOM6HOJIOI'H'l:6CRH ,BCXO,IVi BS: HeitOTOpllX <!MSB~eCRH OnpaB.D;aHH!lX C0-

06pa.lltemti1 o. cTpJ'RType ra:MlJJil>TOmlaHa H ~aJiee ~o6I4BWI~ corJiaco:BaH:WI c 

axcnepHMeHTOM sa c'TJeT mt6opa era napaMeTPOB B npe.ItJioxeHiiOil MO~eJIB. Ta

xoit no~o~ HaKJIB,I(HBaeT c MaTeMaTH~ecxofi TO~ speHBH BechMB ~HHe 

O~eHIDI Ha BcKOMHit UOT6Hl.l;l!aJI,a Truate. 38~CTYJ) npHBO,IO(T K HCKillteH

HOfi <!MSB"l6CKOi! HHTepnpeTal.l;I!B.·C ~pyroil CTOpOHH,XOpDWO BSBeCTHH ypaBHe-: 

HIDI r~a-JleBHTaHa,KpeiiHa H Map~eHKO,Ha OCHOBe. KOTOpllX 6WI n~eH 
~ rp60KBX 8H8RHT~~CRHX pesyn»T8TOB B. 03, HO rue p68RHS8mm H8 

3BM 'CBBSaHa c onpe~eneHHI:lMH irpy,u.HDCTBMR. B aTOM acneRTS aRiyan»Hoil 

ce~ac .aBJJ.RSTc.a:aa,u.a-qa o nocTpoeHHH MaTeMaTH~ecRR o6ocHoBaHHHX 'IJHC-: 

Jl6HHHX M6TO.nDB, npHBDWJ!IlliX B ROH6~HOM HTOrB R ,p8C'I6THI:lM CX6M8M, no-

3llOJJ.RiallHM BOCCT8HOBHT~ C B!lCORO~ TO~HOCTDIO HCROM~·onepaTOp H6DOCpe~

CTB6HHO no MHHRMBJil>HO~ RH~Op.18UHR o ere cpeRTpan~HllX ,u.aHHHx, o6ecne

tiHBaromen 6~CTB6HHOCT~ pemeHH.a COOTB6TCTByromefi 03 • 

. B nonoJKHBmen Ha~ano M03P 'R3B6CTHO~ pa6oTa rap,u.Hepa, TpRHa, Kpy-

cRaJia H · MRJipH 6WrO UOR83SHO, ~TO 6CRH pem6HR6 tT ( t • X ) ypaBH6HWI 

KoPTeBera-,u.a ·~sa I · · 

· tTt<~.)C}•- 6tTc!,x)tr,.ti;x)+ tr,.,.,.li.x)~ oa-1:'-,--<>< ... ,.._,vto,xJ~:J (I) 

p8CCM8TpKB810T R8R TIOT6HJ.J;I!8Jl.B O,u.HOD8p8M6TpR~6CROM C6M6ilCTB6 ypaBH6-
Hirli . . '. 

"S"+C.~~- v<.i:.~>)"j=O~ - -<x"'--,. (2) 

;.:Hcntnv 



TO ,n8HHh18 p8CC6.fJHIDi (2) y,IJ;DBJlSTBOPfiiOT CliCTeMe JlliH6HHIDC ;Ini~q:epeHUR8Jli>
HllX ypaBHSHRit IISPBOI'O ll0Pfi,Il;K8 0 ROTOpli6 pemaiOTc.H TPRBR8Jli>HO, llpR STOM 

· ypaBH8HR8 (I) IIM68T 68.CROH8'IH06 'lliCJlO COXp8H.HIOOtRXCSJ BSJlR'lRH 

-I [IJ"t.t>J= jOz,.,tLCVH>;x)<>lJ(. ,,.'I 101 f1J"0 ] osi·- '"•Dt. (3) 
.... -110 ~ ~ # ., ••• " 

r.n;e 6':zw.'::'{><> ':"'" IIOJlliHOMU OT lfyHRIJ,RR If II ee npOR3BO,UJIH8 no X • B 
H8CTO.fJll{86 BpeMR M03P .fJBJl.fJSTC.H 8RTRBHO p83BHB8IDmnMCSJ H8llp8BJ18HH8M M8-

T6M8TH'i8CROH q:H3RRH, C ero IIOMO~ID IIOJIY'l8Hli R8'18CTB6HHO H0Bh18 peayJII>

T8Tli ,Il;Jl.fJ_ MH0~8CTB8 q:n3H'l6CRII B8KHhlX H9Y, ROTOphle B a6cTpa~THOH qopMe 

MOXHO 38nHC8Tb B BH,IJ;8 • 

iJi:=KCv>, o~t4 oo,.tTcoJ .. u;,, (4) 

r.ns SJBHOe · BNPaJKeHHe ,Il;Jl.fJ K<v > onpe.n;eJl.fJeTc.H ROHRPSTHOH aa.n;a'leit. 

O.n;aoit_II3 8RTY8Jli>HllX sa.n;a'l B aToit npoelneMaTtrne SJBJl.fJeTcSJ onncaH1Ie 

RnaccoB H9Y, accoURnpoBaHHllX c .n;aHHb!M J1RHefuruM onspaTopoM, 3.n;ecb 

JlteJUlTeJil>HO IIOCTpOeHHe TaiUDC IIO,IJ;XO,IJ;OB,KOTOplie 06'I.e.n;IIH&IIH Cllil BOe.n;IIHO 

II3B6CTHJile KOHCTpyrul;m H9Y K BMeCTe C TeM 0Tpa.llt8Jm Cllil IIOJIHee KX CBOit-

CTB8, . 

HanoMHHM, 'ITO M03P CTSHOBIITCSJ peaJlllayeMI:lM, Ror,na IISBecTHO peme.,. 

RIIS COOTB8TCTBYIDm6ii 03, 3.n;SCb OelH'iHO IIM88TCSJ B BII,IJ;Y M8TO;In1R8 ren~aH
.n;a-HeBIIT8H8-M8p'l8HRO, B CBSJ3II C 3THM B8JKHliM BOIIpOCOM .fJBJl.fJSTCSJ, Ha

CROJlbRO CBOHCTBB. H9Y, bemaeMRX M03P, Moxao KCIIDJli>SOBBTb npii caMoM pe

meaillr 03 II, B 'l8CTHOCTII,_,Il;Jl.fJ nOBliill6HIDi TO'IHOCTII paC'lSTHllX aJirOpiiTMOB, 

PaelOThl,' nOJIOK8HHh18 B OCHDBY peq:epiipySMOH ;In{CC6PT8URH, BliiiiOnaSHli 

• B CDOTB~TCTBIIII C npo6JISMHO-T6M8TII'l8CRIIM IIJI8HOM H8Y'lHO-IICCJI8,IJ;OB8T6Jli>
CRHX. paelOT mUH1:, 

UeJlR II sana'ln IIccne~BaHRit 

0CHOBHOit ~eJibiD.ITpe,IJ;PT8BJ18HHllX B .n;RCC8PT8IJ.RII IICCJI8,Il;OB8HRH no 06-
p8THHM 38,n8'iaM .HBJl.fJSTC.H IIOCTpOSHRS 3BOJIIDIJ,ROHHllX ypaBHSIUrlt TIIII8 (4), 

. . . 
pemeHRe IJ"C i, I.To) · ROTDPhlX npii t ... - ,n88T IICROMYID Rp88BYIO 38,IJ;8'ly, 

B HX OCHOBY nonoJKeaa oelmaSJ n.n;eSJ M.K.raBYPRHa. o pemeann onepaT~paoro 
YP8BH8HIDi 

feci>:: "lf~t- . (5) 
nocpe.n;oTBOM aenpepliiBHDro .aaanora MeTo.n;a HE.moaa (HAMH) :· 

v..,=-Ci'(IJ">rLcfcv>-"j,.J, os ~ .. -. vco>•vo, (6) 
r.n;e f·: X .. Y - HeJlRHeitamt onepaTop, X,'[- f> - npocTpaacTBa, 

f 'CIJ" > .:_ npoii3BO,UJl8.fJ !lipeme, I1J * - . 38,nEJHHiilti 3JI8M8HT II3 Y 
IfCROM06 p8ill8HR8 V* . ypaBHSHIDi (5) IIOJIY'l88TCSJ RSR npe.n;eJI 

!~~ uvc t, v-.,, ;_ v., "x ~ o c F cc.r,.J ~ "/11> (?) 

pemeHIDJ lrtt, t.T0 ) sa.n;a'IH KomR (6). XapaRTepHliM CBOitcTBDM YP8BHSHIDi 

. (6) .fJBJI.HSTCSJ TOT qSRT, 'ITO lJ'U, U".,) SCTb npoo6pa3 OTP83R8 

fccrC.iJ)= fur.,)expc-t)+-"'J*U-ex.pc-t>J, o,.i:,-.· (8) 
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0TM8TIIM, 'ITO C. llOMOll{b!O ypaBH6HIDi. (6) ,Il;Jl.fJ·pa.n;a H8Jnrn8MHh1X 38,Il;8'l 

T80p6TH'l6CRDH ~II3RRR.6llJ1R IIOJiy'lSHU B8lKHU6. 8H8JlRTH'l6CRR6 peaJJibT8TU 

R paspa6DT8HU 3U~6RTHBHU8 MSTO,Il;li .n;JI.fJ HX 'lRCJISHROrO pemeHH.HX , . 

,lJ,nSJ npmileaeaHSJ HAMH B RSJK.n;ofi ROI!RpeTHOit sa,na'le Tpe6yeTcSJ npeJK- • 

.n;e Bcero c!IopayJ1RpOB8Tb ee B BH.n;e onepaTopaoro ypaBHSHIDi (5) c aa.n;

JISJKamiiM oelpaaoM BlielpaHHblMR npocTpaHCTBBMH X H Y , ncxo;rr.R H3 

CJie.n;yntt!DC OCHOBHliX Tpeelo:Ba!IKit: . . : . 

I. OnepaTop fc111 c oelnacTbiO onpe.n;eJieHIDJ c1J€c. X oelpaTHM B 

HSROTOpOfi 0Hp6CTHDCTR HCRDMOrO pemeHIDJ Cf,.. , 

TI, 06JI8CTb 3H8'16HRH Jt€ C Y .n;onyCK88T nePEilli IIHTerpaJI (8), 
T.e, IIPR 38,n8HHOM "d+~ 6 'Rf cymecTBYST XOTSJ Clu O.UJIO U'o fo Ob~,(Vj,{c 
v,.= f-J.'"J•>) ~ ,Il;Jl.fJ ROToporo va,v;,>• f"J.(fclf.,H.-1: +- ,, <L- e.-t:J) c- Of>t 
npHt>St'-,· . 

Xopomo H3B8CTHO, 'ITO CT8IJ,ROH8pH8.R 38,n8'18 paccSSJHIDi ;IJ;BYX CleccnR_. 

HOBUX 'l8CTHU H8 ~epll'leCKR-CHMMeTpH'lHOM DOT6HUH8JI6 OIIHCUB86TCSJ. 

BOJIHOBOH cEYHRIJ,RSH 'f t C J<, 1<: >I y.n;oBJI6TBOPfiiDm8H pa.n;naJibHOMY ypaBHSHIID 

lllpe,IJ;RRrepa 

"/"+- <.1< 2- f(.(!+OX_z._ VC><J)IIf•O, o ~·x c.-, lfe. Co,lc)-0, (9) 
EcJIH .n;JISJ BSll!SCTBSHHDro noTeauuana vex> 

II VUX '!:!: Tx IIJ"(J(.)f ol.x < - • (IO) 
0 . ... . . . 

TO'npnx ........ llM86T MSCTO acm.inTOTHR8 lfeCx,l<)~ Ae<.I<Hi11(fcJC-..ten-
- '7 t C If; I<>) • CyTb RJI8CCH'l8CROil 03 3,IJ;8Cb COCT8BJl.fJ6T onpe.n;eJISHHS OIIS-

paTOpa (9) no qase pacce.HHIDI "'lt. cu; k>, o ~ 1< '""' • npii <I:nRciipo-

BaaaoM e .. 0, 1, 2, ••• UeHTp8Jli>H08 MSCTO 38HRM88T CJiy'!ait e = 0' T .a. 
03P .n;JI.fJ RP86BDH.38,Il;8'IH 

~"+-ck~-U"CXJ)"t•O, ()'><""-• "/CO)•O, t.r 6 X. , (II) 

llyCTb 'fCV:;x,I<J: lfiV; o,kJaO,lf''Cv~o,k>.•i, o/!cv;x,tcJ.: e.·,.,...pcv;",lc>X 
xexpc-ikx)z.L,<.><-->-pemeHIDJ (II), .fcv; lc>=.fcu;o,l<>.· R··· 

5cv;)::'J .. e;oepC-2i"1cu; kJ),("'lccr;l<>:r. ~0 cv;k>) - COOTB8TCTB6HHO 

ifYHRURSJ IlocTa H ffYHRIJ,RSJ pacce.RHIDi. c Y'ISTOM YCJ10f!ltii I R n B .n;nccep

T8UHII 03P p8CCM8TpHB86TC.fJ B CJIS,IJ;y~~ OCHOBHUX nOCT8HOBR8X: 

(a) EcJIH no RnaeBofi aa,na'le (II) nocTpoea onepaTop . · 
~ · ~kx · 

f(vJ= i!.U£-.Sccr; ~<>Je. "k(o~x< _,, U*-~2(o)-fuf=X l.fcrJ; kJ'!i o, I"'k~oJ, 
TO TpeelySTC.fJ pemRTh ypaBH8Hll8. . (I2) 

~ ' ~kx · 
-f(IJ;xJ ... .(,. ,,.J. :k ~ ) .. f L- S,. c.I<Jj e .t k • co c.>«.->. (13) 

npn aa.n;aHHOM .,.,. f: X. s .. (. lc:) = 1- _[ r~ .. '"'H~·ikxcl.ic('z 3""Ckl) ... rona 

B8ll{8CTB8HHSSJ tfYHRIJ,RSJ F.s,. (>C) f: L,c- -. ooJ, e.. 5., (fo)- .e.. s .. c+-)- o. 

x) Jirn,IJJWB E .II.' MaRapeHRO r .ll.' lly3UHRH ll.B. HenpePJilBHuH 8H8JIOr M6TO

.n;a HbiOTOHa B H6JlRHeillillX aa.na'lax [uaRRR, 9ti!ill, T. 4, Bun. I (I9?3), 
I2?-166. 
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( 6) HmeTcSI IJ6J!ISHR6 u,. ex> ypaBHeHRSI 

d.tl yc•> Q (tT) = "'/ CU; K)::: "'/I<' c.l~) Eo. L ~ v E .2cowx~.. (I4) 

~ ~ w ~· 
utruxrf:i J u.,.x>wex>ld.>< .. o:o ~ YL = 1 nz c"'>""J "lcx>""'"'.z".c«Jci.,Z ex>, i't .. >eX,d,(I5) 

• l. 0 

,nruJ ROTOpDI'O . "'{ (tT,.; k.J = 'Y/tt Ck), (o ~ k"' oo}. 'lipD,IW1IllrnM CHci'J 

:S o6JracT:& 

QUV)=fcrr:-Xll fca;~jJ=o,J=-I.,z, ... ,N., fca;oJ.,t:o} (I6) 

no [oiJ.lY Jie 

(Qcu)= { "1cv; kHZNarcf-jS/Ic, o~ Jcc -; >-i<c.r>, CJ.CVJ, j=l, ... ,IV}., (I?) 

r~ . )<. j ( c.r): It: .f .:: 0 - C06CTB6HHH6 3H8'16HRSI ( "'J .: ). e npR j < e ), 
C7L(U)= j U>

2 (1f;><,k,;Jo{x - HOp.m OTB6'18JOOlillC RM C06CTE6HHIDC 
J ~~ . . 

[yHRU!ffi. B 3TOM CJIY'186 08P COCTORT B IJ6lli6HRR OTHOCRT6Jl:&HO V'tt f:o..Q(N) 

yp8BH6HRSI : 
, -..rC•I Ill 1 

(;l(U') ... i"'/.ttCkH2Na.rcf.~t/k.f:- LL .. ~1.~< ... <:>-,v,,"o~ffJ,•>oJ.s.L .(IS) 
0TM6TRM, '1TO C llOMOmPID CT8H~8PTHOfi T60PRR B03MYflt6HRSI HeTpy~o llOJiy

'1RTI> ,nruJ aaM"!ll Kornn (6), arumcaHHoi1 B Bll~6 f~u>lf-~; ==- ( fcv) :- "', ) , 
r~6 · f? = Q(CJ) (I4), BllpBJleHRe 
. . .. 
G'cu>~ a 1< 1 .feu; k>(z Jvtei.,><>clcucf>; .... ,lcJt/J< • y,ci:J-"?Ccr£fJ; lc),o•.~·~. V,E:S2Co) .(I9) 

0 ' 

PaccMOTPRM T6n6pi> ;n;B6 caMoconpSJJK6HHHe aaM"!R IIITyp.~a-Jill:yBH}l}lSJf'j.jc"J,~,II.J: 

il.l 11 f l >--q.. t>d).-it = o, 0 "';c"';;;, q.J. (X)E L2 (O,:iL) 
q . J I . ' (20) 

"#'to>:.. t.rvco>=o, ~'c'i<.J+ UJ1fc~>=o lj•l,z). (21) 

0603H8'1RM "!6p63 . ;>o.'~', )t • o, £,... . rue C06CTB6HHH6 3H8'16HRSI H "!6-

:pea (3),J' .... t ! ...J.]'c><, ;>.~'>oC.c i- J. - HOpMhl C06CTB6HHwC cf.yHRU!ffi, 

r~6 fj CX, .>->: L, --f f Ot, )..) =- U j • 8~60!:> H3Y'16HH CJl6,IJ;yJOOlH6 p6paTHh16 

.aaM"!H: 08I o BOCCTBHOBJI6HRR on6paTopa l q. l><>. It, H j no 6ro 

cn6RTPY l ). ;, j ,;; t> n HOpMnpoB0'1HHM '1RCJIBM f t5"' j ,..':, ;. 08TI o6 

on:pe~6JISHRR Rpa6BHX aaM~ \ q. C>t>, St, Uj j, 1·1,. '..,l u~ no cn6RTp8M 

t )t. ~~ J,.";., U f ,>.~"f::.,H 08Dl 0 BOCCT8HOB}!6HRH Rp86BOfi 38~8"lll . , 

{ !j.£1<1..: q.cA:-x>. ~. H,. 4 j no Cn6RTPY i .>. 10 j ":" ·• 
OeaoBHHMH s~a~,KOTOphle· cne~eT pemHT:& ~ nocTpoeHKff ypaBHe

HRSI (6) B R8JK~Ofi H3 ll6p6"lllCJl6HHHX BHrn6 08,RB}!RIDTCSI: 

A. HafiTH. T6 o6JiacTn, B ROTopwc on6p:lTOP I . ~@6IJ6HIUIPY6M. 
I . · I -L 

E.' ilOCTpOHTD B RBHOM Bll~6 o6p8THHfi On6p8TOp ( f (V)] • 

B. YR838T:& MHOJK6CTB8 H8"!8Jl:&HIDC 3H8'16Hllfi .IJ o , Wm ROTOphlX :p6ID6Hll6 

vtt, V'o) · aa)IFI"!R Kornn (6) cxo~TCR B CMHCJI6 (?) R IJ6lli6HRID ypaB

HBHRSI (5) • 
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~ aq~eRTnBHOro npRM6H6HRSI HMAH B 08 ocodo6 aHa"!eHH6 HM66T pe

meHHe aaM"H (E), "!To· En~o YJK6 fia npRM6IJ6 ypaBHeHRSI (I9). · Ero ~c-. 
RIJ6TH8SI annpORCRM8UlfSI npnBO~T R CJIOIKHOfi ,rr.mi :p68Jlll38rUrn aa' 9BM aa;u,8- . 

tie o '1rmn6HHOM p6rn6HRH RSITerpa.ri:&aoro ypaBHemrn n6·JlBoro pOPFI c npn6M

JK6HHO aa,naHHofi npaBofi "!8CTI>ro: Cn6UlfttRRa :peaJI:&HHX 08, r.ne Rcxo~6 
cneRTpa,m:;Hh16 MHHHe co~eplltaT Mano anpRopaon na(j;op.muirn o6 RCROMofi 

RpaeBofi 38M"l6, aaRna~aeT 6CT6CTB6HHOe Tpe6oBam1e cna6ofi 38BRCR

MOCTU CXO.n;HMOCTll (?) OT H8"!8}!l:>HOro' 3H8"!6HRSI IJo • B CBSI3H C 3TRM 

npn :pern6HR>I aaM"lR (B) cymecTB6HHHM SIBJISieTcSI BOnpoc o H6noRanawc 

ycJIOBRSIX CXO,niD.lOCTR. 

~Jl66 ,nruJ npaRTR"!6CROrO nocTp06llilSI "!HC}!6HHh1X M6TO,IWB p6lli6HHR 08 

H606XO;D;I'IMO: , , 

r. 060CHOB8TI> B03MOIKHOCT:& npn6JIHJKeHHoro perneHRSI 38M"lll Korn.~r (6) 
M6TO,IWM 8fin6p8 1 "!TO npREO,ll.HT R RT6p8UlfOHROit nocne,IWBBTBJI:&HOCTH 

I -i .. . 
V' .... =lf..,-1:.,1:f(U".,>]. Cfccr..,)- "J!"), "-o,t~··; t:.,E:co.i] •. ,(22) 

Ji~ Ha ;ocHOB6 (22) npe~OMT:& npocTH6 aJII'OpllTMH, nosBOJISIIOOUr6 a(j;

(j;6RTHBHO npoBO,ll.HTI> pac~BTH H8 8BM ,nruJ MO~enefi, 6MaRrue R p68Jl:&HHM. 

0CHO'l3H8R Tpy)J.HOCT:& npz "!HCJI6HROM pemeRRR 08'0 ROTOpaSI RM66T 

npnHU!fllU8JI:&HHfi X8p8RT6p, · CBSI38H8 C ·rue H6R0pp6RTHOCTI>ID. TioaTOMY 3~60!:> 

CYIJ1BCTB6HHOfi RB}lfl6TCR 38)1F1"!8 . 

E •. ~T:&; a@6RTRBHH6 M6TO,JJ,l1 :peryJISipll38UlfR B 08, ROTOpHe 066Cn6-

'qHB8IDT YCTOfi"lllBOC~ COOTE6TCTB~lOlll6rO llT6p8UlfOHHOrO npouecca. . ... · 

HaR HSB6CTHOx , o6l!liDl BH~ HaY, p6ma6MHX noc:pe~cTBOM ~ M08P ,nruJ 

ypaBH6HM (2), )IFI6TC? {j;OJ:MYJIOfi , 

V't- t!,>C),. o.Q. ((.~(UlfJ)tJ(!,)C)1 0 .s /: c -~ (J'(O,>l)aCJ;, ()1.) (:o ::f', (23) 

r~6 .Q C.>.) - p8UlfOH8Jl:&HBSI (j;yHRU!fSI, On6p8TOp 

L+ =7fDa.+-at">+i].tyCJyc>') CD·fx). (24) 

B '18CTHOcTH, npi .Q. (>) .. - 'f ). ypaBH6HR6 (23) CBO.U.UTCSI ·R 

(I).· fJI8BHH6 U6Jlll n:pe~OJK6HHOfi Tp8RTOBRH H9Y (23) COCTOSIT B CJie'lii/ro

U16M: , (A) HafiTn B H6 o6xo.n;HMoit n .IWCTBTO"!Hofi {j;OIJA6 ycJioBID!, aaRJia.mi- . 

B86MH6 H8 ~8HHH6-p8CC6SIHRSI on6p8TOpa (2), ,nruJ TOro ~TOOhl ltYHRU!fSI 

aci,>l) y~oBJI6TBOpSJJia (23). (E) C~top.~yMpoBaTI> rue TBRi1M o6paaoM, 

"!T06hl. B TEip.~naax on6paTopa , L+ nOJIY"!HTI> OCHOBHH6 YTBBPJK~6HRSI H3B6-

CTHOI'O rBMRJI:&TOHOB8 (j;OpM8nll3M8 8axapoB8 ll W8~6SB8o 

x) Ablowit~ M~J.~ Kaup D.J., Newel A.C., ~~gar N. The inverse 
scattering tra~form - Fourier analysis for nonlinear problems, 
Stadies 1n Appl. Math., v. 52 1 N,4 (1974) 1 249-325. 
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. . . 
. 3~601> T8RlK6 pacCMOTpsHa_ B03HHR8J00ta.R B npsoc5pa30B8HIDI EEIIWYH~ 

.wm (23) aa~>Ia o ixocTpoaHIDJ cnaRTpaJli>aoro paaJioJKarum onepaTopa 
1/10 ,., . ~ 

At=* 1- v_z. + z sex)+ J «ys,.cy)- j«yAt)'J;«t.4c~Jj, 

.&(~) = U'L l><Jf CJi {Jt), .6-Cx),. U'1 lxJ- (.T.._ lx.)., · U'..,CxJ E- :J, (25) 

;IWI ROTOporo, R8R ll3B6CTHO, 

A, .. F , .... , 1::) z k.z F c,., ~<>, f t.r, ~<:J_"" f cr.;~.; x, t=Jjca .. ;x, k>. (26) 

RpoMa TOTO, USJli>ID ~ccapraunn RBJlffSTCR o6oc5meana.c~oPMyRHpoBaHHux 
BWJJS OCHOBHUX: 38~'! ~ onapaTopa lilTyPM8-.1IeyBRJlJlff B TSOpnn 06p8THHX 
38~'I ;IWI ypaBHSHRH lWpaRa ll CBR38HHHX o. HHMR H8Y • 

HaytiH8R HOBH3H8 H 3H8'JHMOOTI> pa60TU 

IJpe~CT8BJlff6M8R pac50T8 RBJlff6TOR O.IJilO:ti H3 nepBHX, B ROTOpoft paspa-

60T8H e,nHHuii no.nxo~ R pemeann 03 u·H8Y,pemaeMHX MOSP. 06:&e~IOUta:ti oc

HOBOii 3THX npo6JISM RBJIRSTCR P83BHTa.R B ~CCePT8Ulln Op~TllH8Jli>H8R Teo

PHR paanoJKenn:ii no nponaBa~aHHRM pamennii ·.IJ1lYX ypaBnaHI!:H IIITYPMa-~ny:ann
Jlff H CBR3aHHM C .Heft CllSKTpanbHM TSOpiDI llHTerpo-.ImtMepeHUH8Jli>HHX . 

onepaTopo:a, a T8RJK8 HX o6oc5meHne Ha OJiytia:ti .ItBYX O.IJ110M6pHUX: CllCT6M JlH
paRa. 

IIpaMOJKaHHuii MeTo~ npnc5JIHJK6HHoro pemamm 03 o noMomnn HAMH ~aeT 
B03MOJWOCTI> noJiy'JHTl> a@eRTHBHtl6 anropwrMH ~ 'JHCRBHHOrO paotJaTa 03, 

ROTOpRa m~anr npeD:MymaoT:aa nape~ oymaoTBYJOOtnMH. Hapa~ c STEM TeOpHR 

ypa:auauHR (6) :a 03 npe~cTa:aJIRaT n oaMOCTORTSJli>Hhtil HHTapec, rna:autiM 

oc5paaoM na-aa npo:ae~eHHoii auaJiornn o HaY; HHTerpnpyaMux M03P. Texnn

Ka,paa:anTaSJ ~ auaJIHTHtJacRoro oc5ocHo:aa!IHR HAMH B 03, noa:aoJIRaT .noRa

san PSI~ YTB6pJK~6Hmi B CM6lKHUX: R 03 06JI8CTRX M8T6M8Tli'I8CROii ~ll3ID\K H 

MOlK6T 6HTI> HCnOJI1>30B8Ha npn DOCTpOSHRH OXO.IJilHX M6TO.zioB ll aJiropnTMOB 

~ 6~JI66 OJIOlltHHX 03. H3JIOJK6HH~.fJ B ~006PT8UHR T80pHR MOSP H 0BR38H

Horo C HEM T8MllJ1I>TOHHOrO qOPM8Jin3M8 noope~CTBOM On8RTp8JII>Hb!X P83JIOJK6-

HH:fi ~ onepaTopa L.._ n aMy no~oc5aivc 1mn~ ee opaBHI4T6Jli>Hoii He-

. OJIOlltHOOTll ll 06mHOOTH JierRO napeHOCHTO.fJ Ha HHUe H8Y, R ROTOpHM npnMe
HHM M03P. 

IlpaRTH'I6CR8fl nOJie3HOCT:b pa60TH 

MeTo~a npn:6JIHJKaHHoro pemaHHR 03 noopa~OTBOM HTepann:oauux npo

necooB Hl>IDTOHOBCROro THD8 ~6T npaRTH'JSORnii onooo6 pactJeTa 0 Tpe6ye-

MOH T?TIHOOTl>ID nepetJHOJISHHHX BHme 03 no Ta6JIH'Jao ·. 38~HHOii HH~Op-
M8UHH 0 On8RTP8J1I>HHX X8paRT6PHOTHRax HCROMOrO onep:tTOpa. B OTHOCHT6JU,

HO H660Jll>IDOM ROJIH'ISOTBe TO'ISR. Ilpn: 3TOM H8'J8Jll>H06 npH6JIHJK6H1!8 .fJBJISJeT

OH nOtiTH He 38BHCRmnM OT 3THX ~8HHHX. 8TO ~8JI86T B03MOlltHHM HX npHMe-
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aeane B paaJli>HHX 03 , B tJ80THOCTR. .nn.R pac:qaTa noTSHU~IaJia no nMSJOOIITh!

oH aKonepHMeHTanbHHM aHatJeHRHM ~au paooeHHHfi. 

H3-,.38 ROHOTpyRTHBHOTO pememm B .u,HccapTannn Cc!OPMYJIHPOB8HHHX 

BWJJ6 38~'I A-~ 8JITOpllTMU CBO~T 'JHCJISHH06 pamaane 03 R paCtiSTY Ha 

R8lKoWJM HTSpBUKOHHOM mare npHMOil sa~TIH paccenrum ;IWI ypaBHSHRH Illpe:

~Hrepa (II) llJin CXO.IJilOii 38~'Ill Ha C060TB6HHU6 3H8'JSHIUJ ~ Rpa6BOii 

38~'JH (20), (2!) • rJI8BHhlM o6p830M . 6JI8TO~pil \[:yH~M6HT8JII>HI:iM HCOJI6-

.1WB8HRHM A.A.CaMapoROro no T60pnH pa3HOOTHHX CXSM, 3TH 38~'JH RBJlffiDT

OR JISrRO paaJinayeMHMH 0 BHOOROil TO'JHOOTI>.ID Ha 8BM. HaJintiHS OOXpaHRn

mHXOR BSJIH'JHH Bll~a (3) (r~S HHT6rpllp0B8HH6 BS~STOR.Ha UOJIYOOH) B 
npSMOlKSHHOM llTSpaUI!OHHOM nponecoe ;IWI 03P CBOP.iiT 38~tJY £ R BOn

pocy o6 YOTOil'JnBOM cyw.mpoBaHM HHT&rpana ~pie. Ilocne,llllliii, B paMRax 

OCHOBOllOJiara~ H,neii A.H.THXOHOBa B o6JI8CTH HSKOppeKTHHX a~atJ, 
pemaeTOH DJTSM BB8~8HHH COOTBSTCTBYJOOtSrO CTa6HJIH3~ero napaMeTpa. 

Anpoc5aUMB pa6oTu 

PasyJli>TaTu, Bome~a B ~cceprann:n, ~oRJia.zo,maJinol> Ha TpeTMM . 

' ROHrpeooe 6aJIR8HORHX M8T8M8TRROB (Bapaa, !9?6), !;~8JK~HapO.IJ110M OOBema

HM no nporp8MMHpOB8HHID H M8T6MBTH'I80RHM M6TO~aM pemaHHR c!H3D:'I60RHX 

aa~TI (,U;y6ua, I9??), X cecon:n: YtJeHoro coBaTa no TaopeTitJeoRoii ~IIaHRe. 
(,U;y6aa, 19?6), aa aaytJuux: oaMn:aapax Jia6opaTopn:H BWIHCJIHTeJI~>Hoii Taxnn

RI! H 8BTOM8TH38UHH H T60paTH'JeOROH ~HSHRH .OilHH, YlHOTHTyTa M8TSM8THRH. 

n: MexaHHRH (Co!fHR ;, HPE), HHoTn:TyTa · n~epaux: Hccne~oBaruirii H SJ~apHoil 
aHepraTHRH (Co~HR, HPE). 

0CHOBHOe OO~ep~8H1!8 ~C08PT8UM 0Tpallt6HO B !5 nyc5JIHR8~X B BH~6 

CT8T8fi B ~HaJI8X nY,•MaTeMaTHTJSCKHS 38M8TKH: BtCH6HpCKOM M8T8M8TH'JSC

KOM ~HanS~ 3~,uEoJirapCKOM Wll3H'J8CKOM ~HaJIS~ npenpHHTOB H C006-

meHHii OIDlli. 

CTpyRTYP8 nnccepTagnn 

JlHCOePTSUHSJ OOCTOHT H3 BBe~erum, nHTH rJiaB, npMOJKSHHH H 

38RJIID'IeHHSJ, OO~SpJKHT 322 CTp8HI!U M8illHHOnHCHOTO TeROTa,. 20 T86JIHU H 

CDHOOR·JIHT8P8TYPH H3 II4. H8HM6HOB8HHf.l:. 

CorJIBOHO O~OpdyJIHpOB8HHHM BUlliS 38~'J8M npa~CT8BJIR8MHX HCCJI8~B8-
HHf.l: M8T6pH8JI nepBHX TpeX rJiaB BRJIID'I88T 8H8JIHTD:'IeCR06 060CHOB8HHe. 

HAMH n 03 ·.wm onapaTopa IIITypMa~JIHyBRJIJlff n: ODHOaHHe pactieTHHX aJiropn:T~ 
MOB. B rJI8B8 IY H3JiaraeTO.fJ T60pD:R H8Y, HHT8rpHpyeMNX M03P .wm·ypaBH6-

. HI!.fi Illpe,nHHrepa, a B rnaBe Y oonoBaue yTBSPlK~SHI!.fJ npe~mn:x·rna:a o6o6-
manrcSJ ;IWI OOOTBeTCTBYEmKX onapaTOpOB JlHpaRa. 
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.futtiHlli!: BR1l8,ll 8BTOpa 

ABTOP .n;HccepTarnm, pa6oTa.H B RO}l}l6RTHBe coaBTopoB, oc5'be.IJ:HHRI<XI!SM 

COTpy.n;HHR.OB Jiac50p8TOpHH Bl:lt)HCJIHT61ll>HOH T6XHHRH H 8BTOM8TH38Urur H T60-

peTHtJ6CROH <fn3HRH OVlHll,c5wr HHHIWSTopoM .rr.aHHI:lX nccJla.n;oBaHHit. ifM· caMo

CTOIITSRDHO paspac5oTaHI:l Bee npHHUHnHaJli>HHe Bonpocu, OTHOC.HmRBCJI R n3-

1lO~aHHoit npoc51l6M8THR6, ABTOp Henocpe,llCTB9HHO yqaCTBOBaiT B MaTeMaTH

~eCKOH ITOCT8HOBK9 R tJRcnSHHOH p9a1lR3~ npe~o~eHHHX anropRTMOB. 

II. KPATKOE CO.II:RP.IKA.H11E .lUlCCEPI'AUillf 

BB6,ll6HH6 R pe<fap.HpySMOH .n;HCC6PT8UHH co,nep~T Rp8TRRii Oc530p 

R~8CCHli6CRHX MSTO,nOB P9ill6HHJI 03 Cn6RTp8RbHOrO 8H8JlH38 .n;11R onepaTOpa 

IIITypMa-JlHyBHJlJlJI n HSROTopua YTBap~.rr.aHHII o HSY, R ROTOpHM npHMaHHM 

MOSP • .D:rurn · ooocaHHe CTPYRTYPH .n;HccePTaUHH H nape'laHI> ocaoBawe pe-
3Y}ll)T8TOB no r~8B8M. 

· B rJlaBe I "TeoPHJI pa3JlOJKeHHJI no npon3Be.n;aHHJIM pemeHHii ]Iljyx ca

MoconpmiiaHHI:lX 38,nB'l IIITyp.la":"J!HyBHJl11JJ H8 llOJlYOCH'' ri;6HTp8RDH06 M6.CTO 

38HHM86T ROHCTPYRURH <fopMy~·oop~eHHJI .n;1lR P83Jl0JK6HHH <fYHRD;aR 

bc~CJ & X~ (I5) no npOH3Ba.n;aiumM cl>c><,lcJ,.lftu;;x,kJlfC~ .. ~x. lc) 

pemeHHit RpaeBI:lX 3a,nali (II) c a= a.,, r~ = I,2. IIpH a,. t-.Q(o) 
UOR838HO, liTO .HM66T MSCTO p83Jl0JK6HH6 

~ . ~ ·-
- jhcyJDI.y.:.- J€.} ~<:Ltmi Fc.ll',kJF-tci::Jj ~c/o~lc:J«I<, ~(lt;k>= Jltc .. >~Gt,k)DC><~ (

2
?) 

r~ F Cic, 1:)= f.cV',~.>f,I<J#-CcJi~>~,~<>, fO:.J: ,jcu,_;kJ#tCT~; ~<::)~ ROTopoe 

.. npH U,.. ~ Q (AI) 0CT86TCJI cnpaBe.n;mmHM, 6CJIH B ero npaByiO 'l8CT:& 
,noc5aBHTI> cyMMI:l 

~ 'f ... (lC)'r:.c4;k,·)~ L. iF;·t()C)~,,~lcj>t-f,~ctt>~<.4~~:J.,J. < > L •J ~ •J . 1<· t:a' ' ' · 28 
Jc: ... j~IS"'' ' . ') . 

3.n;eci> MH~6CTB8 0"':: O",fiO"a., 5 1'= (6"'-UO'a)'\6":,6".,•~ "•.jll<cr.;k
11
,;J•o,)al, • .N,.J 

l::c • L ' - J 

<fYHR!Wii '"•i"c, .. 'tJ: ... j F" Ci::i.:JJfc","'•.jJ.FJ·'-C.cJ=8·(F(.c,lc·)+-d· Fcx,lc:·>) 
·::: II I ""L'J .) J J' t-;.~c~<J• tj Fc.c, ~<;), (" .. bte>k.), r.n;e ~>j .. tliej F- c lc;J, olj, ~<J' _ 

-· i="ckp(~F<.kpft. 0TM6THM, 'ITO TIPH v, = V'z. .1!3 (27) no.nyliaeM cpa-

3Y onepaTop ( u 1
(tTJ rt. ilPH cr E,- .Q ( 0) • STO il03B011R6T 38nH-

08Tl) Yp8BH6HH6 (I9) B BH.n;e (6), T.e. 
• .L ... ~ 

trt.(~,><): ~ iic J ['>(CITL4-J~ lt:J-"'J,.CkJ)fm t 5CuttJ;kJf! LIT'CtJ;A',ICJjo(k, 

0 s i- <- c-,. (.1'(0. >< 1 = V'0 (>CJ 6- Q (0). 
(29) 

B oc511taM CJlyliaa CJ, -,J V' a. 
::kJFc~<Jr"~cu;-lT'&~ ~<> 

c Y'l6TOM TOJK.IJ;6CTB8 ·s-illl("l(lr,~I<J-'"lCV'&;IcJ) = 
KaK npJ!MOe CJI9.IJ;CTBH9 (27) no.eyqaeM .1!3-

8 

~ 

BeCTHYJO TeopeMY JiaBHHcoaa o B.n;HHCTBBHHOCTH pemaHHII ypaBHeHHII (I4) • 
AH81lOrHliHO R3 (27). H (28) Bl:lBO.n;HTCJI, liTO . «lC~) (I7) onpa,nBJlJIST 

O,llll03H8liHO onepaTOp (ii) np.H lJ f: .Q (AI) • Ilycu . 

(j (11', Y. ICJ- 't 1c: f -t <. kJ f F c)(, I<J q;cY. "' &()t->'H [ Z:. tpccr,.~J(,Jc~ /ctr,. ,.; )(,~<>x. 
• . M•~& . 

X fc~.,;'Y. k'J tpCV'3_,; Y.I<'J- g? c ... , lo:J F (Y. kJ] &Cy-xJj (osx,yc .... I 111 k>.:.o).(30) 

K <f0p&j'Jl8M (27), (28) npHXO.n;HM, cp~8BHHB 3H8'l6HH6, UOJ1Y'l6HH06 ITO T60_: · 

p6MS 0 Bl:lt)6T8X•.n;llR ROHTypaoro HHT6rp8Jl8 ICe;x):(Z.N.l)"'~r,tf~:Jc .. ,Y,IrJX 
' ~C) 

x /.ty)d.y J d. k , r.ne OR"' [-R E Jcs RlUk= R e.x.pCi'f>, cos te".li:J~ 
c aenocpa,upTBBHHo no,ncliHTBHHNM no 'f' R ~·- rc R; xJ npn R .. oo • Ha-

Tpy.n;ao n:PoBapHTI>, 'ITO acJIH v, = rJz , TO C. BCTI> WHRU!ffi rPmta 

38,nBliH - . · 

L y,. DlfoY~ i- ~ 0 3 
t- t (IJCJCJDt- DucxJ)J'[~DY, o< x ... - .. 'fcoJco, (ai) ·. 

r~ L ~ onpe.n;a1!ReTc.H . (24), TaR RBR npOH3Ba.n;eHHa Y c)(, k > Jll06iu: 
]Iljyx pemaHHii (II) y.n;oBJlBTBOpJieT ypaBHBHHIO t 'I • K" DY . • C ylia

TOM (26) B .n;HCC6PT81UIH ll0R838HO, Ha OCHOB9 liHTerpam.Horo rrpe.n;

CTa.IJJie.imJI .n;1lR (J (IC,Y,.kJ , liTO p83Jl0JK6HH6 (27), (28) 6CTI> pa3-

Jl0JKSHH6 6,ll,HH.1Un.I .n;1lR RP86BOH 38,nB'lR BH,nB (3I) c L f- ::. A-+- (25). 
KaR H3B6CTHO, no,n;Ko~ ra~8H,IJ,8-JI6BHT8H8 H Mapli6HRO R pameHHD 03P 

B3BHMOCBJI3aas. S.neci> R aToMy npl!XoiHM, paccMoTpeB pa31lOJKBHHII; nopoJK

,naeMua coripJIJK6HHOii R cl l}:yH~UHeii c,•c,,y, lc)::-- (.l{Y,.II', k) • IIPH 

a,. ~ .Q (0) IDII99M i'fJ<YPMYJI:Y 

... w 

n (IC)= ~ ~ h p lx, kJ F <.A; k)cl k. F (h ~ k )• J h (xJI•wd fcJf;k,f"'ci<Jj ell(, 
, ... ..,.0 . 0 ' 

B .'18CTHOCTH, OTCIO,nB CJl6,IJ;y6T,, 'ITO onepaTOp (II) onpe,ne11JJ6TCJI. O.n;H03H8li-

HO npH a ~ ~ (O) no cnaRTp8}ll)HOit n1lOTHOCTH K.ll fell'; JcJf~ o s 1c. .. _. 

Xopomo miB.BCTHa po}ll) onepaTopoB npeo6pa30B8HHII 

. )( . "k ~ ' ikJ. 
'flv;,.,lc): 7c ~ kK ... ~J K cv;.ll', !.Htittks ols, /cu;.II',~J·.e.1 x+ jLcll';lt,5Je. tis (32) 

' . . 
B OSP H cneRTPB}ll)HOlt T.a opHH RpaBBI:lX 3B,na'l IIITyp.la-J!HyBM11R. B a Toil 

r1l8B6 H3Yli6HI:l CBOHCTB8 onepaTOpOB ., 
Pfc><>=- J H"c$,>t>jwols. c cJ'"' if: X); (33) 

"' ~ 
61 ,,., = Jf Nt.,,><J- J N,. '"·f>dff fc~>ds (IJ'w, / ~x )~ (34) 

. ... 
ifft1<)= J rcs-x)f,Cs>ds 

J( 
( u-, ~ ..Q.coJ .. I f:-X). · 

(35) 
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S,neci> ciYHI<IUIH M { ){, ~). N (If, S.) H r~ .1.) onpe,neJUIJOTCJJ nocpe,JJ,CT-
BOM g,nep K (tT.,. i 1<, s) H L (tT., ; 1(, s.) H3 BllT9I<8Ia!!HX BC1l6,JJ,CTBH6 
(32)npe,JJ,CT8B1l6HHft ~ 

>< F !l.t'lcx' J 0 :UicJ. 
<}c~,I<J=-k JMC><,S)·~·i-1f2kSdS,.. (K,k)""e 1-><-IV{.I(,S.J.e. cls, (36) 

~ 'lc ~ 

f-tcJ<.J= i.,. Jfl~>e:t. s.~.s. ( Jlrcs.>jd.s,- .. ir.,E:-.QCoJ). (37) 

~ onepaTOpOB (33)-(35) ,ll;OI<838Hll COOTHOIDeHHJJ 

.IP, & e-!! CX), ( u,., £,X), lr t- £ fX J (if., f S2(oJ), (38) 

r.ne J;t (X) - npocTpaHCTBO. mmeftHwc orpaHn-qeHHwc onepaTopoB A :X-X 
c ll.op.ioft 11 A 11- ¥up u A I H x / u -1 u x ... X - npocTpaHCTBO (IO). OT
cD,ne B CH1IY (36), (37) cne.nyeT, ~To ~opMyna o6pa~eHHJJ (27) cnpaBe.n-
1IHBa .n1LR nrooft · h & X • C noMo~ro aToro YTBepJK,neHHJJ nony~aeTcJJ, ' 
'iTO ~YHI<IWil -f cu; xJ E:- X n onpe,neJUieT O,D;H03H8"1HO onepaToP.· (II) 
npH IF ~ 2 Co} • S,neci> TBI<JKe. DOI<838HO, "'TO 6CJli!. v, •V& • 11' E-X~ 

TO yi<asaHHh!e Bh!IDe onepaTopH RBI< ~YHI<ruur OT tr RBJUIJOTCJJ .mmliiH
UOBHMH B npOCTpaHCTB6 Je (X ) • TOliHe.e_. llMSIOT M6CTO OUSHI<H 

11 ~ ccr.>- ~c<~&>ll fO K ll"i- lf.a.nx (39) 

H T.,n., r,ne nOCTOJJHH8SJ K 38BHCHT JUfml> OT IIV,~ 1114~ ,· 

.B 06~eM C1lYli8e·.nayx C8MOCODpSJlK6HHilX I<p86BllX 38,1l;9li 

"J~
1 

+ ( k &,.: V,. CxJ)1f., • 0, o • x' oo, "/:.Co)-"'~ 1.,.<oJ=- o, IT.,. t-X L 01• .1,2) (40) 

8H81lOrOM pa3iiOlK6HHJJ (27) SJBJUI6TCSJ 

.,. ' " . otl ....... - OC' ' 

~ 1 ~<yJ«y;.- ~ J lc:T.tt~i Fl~.kJE'h,J--f c4; 1<;)~1< .. -f { h; K)= j hcxJ('-f~.kJ-f)«K (41) 
}C .,...0 . ' 0 # ~ 

r.ne · "1' ... ,,.., lcJ - pemeHHJJ (40), ,Il)lH I<OTopwc --1-..,co,I<J= !., --f,.,to, lc:J ... «..., 
E c lc.J •• eL (kJ.e,~ c 1< J , e.., c kJ == 1:. co, I<J- o~...,j,., <o. kJ; F c x, 1< > onpe,neJUieTCR 
l<8I< B (27) .ECT6CTB.6HHM nOCT8HOBI<8 BOnpoca 0 DOCTpoemrn CODpSJXt6HHO
ro It (41) pasnoJKeHHJJ npHBO,D;HT n paccMoTpeHHro sa.,nelin o pasnol!teHHn . 

~YHI<~.H B.H,ne ·I= ( fcxH- X 1.. 0(, (: () • IIpn e,.:c.kJ-,lo,I,..ho, 111•.1,2. 
OHO HM66T BH,D; . ~ 

·hc~<J=!:!.J. jk--Jc.ck>C; Fc~<>'ol.k oc.-~ J,..ci~F<kJ)1 ol.k. itilX 0 • .,., ~.t " "'-0 • 

(~~ FctcJ)1 -=-Jhcx>I-mf fc,..,kJf-1<"-'Jol.x'.,. oL Itm~ fco,k>E"1<"->J. (42) ,, 
~0PMY1Ill (4I)' H (42)-BHBO~TCSJ YI<838HHilM Bllille MSTO,D;OM I<OHTYPHOro HHT6-
11'HPOB8HWJ nyTeM 3BMeHII B q (30) lfr. Ha --1-... H Fe"-> Ha fCJ,). 
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I, 

··~ 

Y~e H8 STOM npnMepe BH~a 8~~6I<T.HBHOCTI> npe,ll;]lOl!t6HROH B ~CC6pT8UHH 
H6CT8H,Il;8PTHOH CXeMU: p8CCM8Tp.HB8TI> Bonpoc 0 PaSno~eHHH no n~H3-
B6,D;eHHJJM pemeHHft JIJ!YX 38,1l;9li lliTYPM8-JleyBH1lJUI, He CBSJSHBM. ero anpno
pn c·nOCTpD6HH6M peS01Il>B6HTil ,ll;J1R H6I<OTOpoft I<paSBOft 38,1l;9liH, T8I< RBI< 
,ll;9l!t6 6C1IH (/'1 = 11'2.. , TO ,Il)lH ~ (.c,lc:) HM66M B (3I) C1IOJKHU6 H61IOI<81Il>-
Hll6 rpaH.IfqHIIe ycnoBHR. 

HaROHeU, Ha OCHOBe yl!te ,ll;OI<838HHOft llPH f = 0 ~OPMYJIU (27) noRa-, 
38HO HH,D;yl<THBHO no { , ~TO 8H81lOiWIH06 p831IOJK6HH6. HM66T MSCTO nPH . 
nOOOM { = I,2, ••• • 

B rnaBe II "HenpepHBH!lft aHanor MeTo.ne. HI>JOTOHa B o6paTHoft sa,nalie 
pacdeRHHJJ H8 nonyocn" nePBOHBli81Il>HO pa3BHT8 TSOPim .YP8BH6HHR (6) 
,ll;J1R pemeHHJJ B npOCTp8HCTB6 ){ (IOl ypaBH6mrR (I3). Ha OCHOBe pe-
3Y1Il>T8TOB rnBBil I nOI<83llHO, liTO nPH BCSJI<OM I.Tf: Q(O) cy~SCTBY6T no 
HOPMe X nponsBo,D;HaSJ ~me "i'CIF) • IIpH aToM , 
-f'CIFJ.,.(I-tlf'cvJ)(It-i>CIJ'J)E:- :;((X)~ [--}'tu>J"1 =[i- (7<<~JE:-l;((X), 
r.ne onepaTOPil ·.ifcv>,· {.1<.v> .n .fca> onpe,neJUimcn ~op.iynBMn 
(33)-(35) np.Ha, = I.T~ •. OTcro.ne BHTei<aeT, liTO ".l<IJ'J y,noBneTBOpReT 
Tpe6oBaHHRM I. n II B oi<peCTHOCTH iuoooro a,. E: Q lo) , a sa,na~a Ro- . · 
rnH (6) UMeeT cne.ny~Cl!liDt Bli.It: 

~- - l ~ ( i,>():& l u _Lf 51f (l:;j- 5 (<IC~J; k)j I (Clef.); X, k)dk 111. 

= -rr -r IL1 c<~cMJ( --llvcf>)- f,.J, ~ • t: 4 
...;., (.]'to,><>'= ifo ~n (o). 

(43) 

~ STOrO ypaBHSHHSJ nOI<838HO, R8I<·C nOMO~ID o6mnx T60peM faBypHHa· 
MOJKHO nonyliHTI> He1IOI<81Il>Hlle ycnoBHJJ cxo,D;HMOCTH HAMH B 03P. B.li8CT
HOCTH, nycTI> C:r - orpaH.IfqeHHBSJ o6nacn ns .Q (0), o C1 - ee rpa
HHUB .II 1/¥ ~ ...f-.t (/"') ~ J?lo) • Tor,ne ,,Il)lH TOro, liT06b! li'K ~'q, H60~ 
XO,D;HMO -· H ,ll;OCT8TOliHO CY!ll6CTBOB8HH6 XOTSJ 6u O,D;Horo I.T o : ll ":i (IJ'

0
)- f* l!x~ 

~ ol= l'lltl\ u-f<v>-f.nx, r.ne d..>o np.H aM & ~ r~ Uf.CJC, . . . ~ . q \.,;'. 

IIpn aTOM· ec1IH u,._ e C;, > TO. ,ll;J1R Be ex I.T~ e S2 ( Gr) "" t CJ
0 

E:- (:{I 
llrf£1T0 J-f,ux·'d..j sa,nalia Roli!H (43) HMeeT e,D;HHCTBeHHoe pemeHHe. 

(Jd,ao>e C-1. o s t"' - > . ,Il)lH ROToporo ~~"!! Uifti,v-.>- a,.llx'"o 
(a,.,. r.J'L(/,.J). l(anee, C Y~6TOM OUSHI<H (39) H 8H81lOrHliHOil: ,Il)lH 

U --f CIT,)- •-JtciT•>/Ix ,ll;OI<838HO, liTO np.H ll' ~ '(: ..Q ( q) . ypaBHSHHe 
(43) ,nonyci<aeT npn61IHl!teHHoe HHTerpnpoBaHHe MeTo,noM·snnepa (22). B 
npe,nnonoJKeHHn o6 anpnopHoft 61IHsocTn Ha~aniHoro npn61IHJKerum tTo I< 
HCI<OMOMY tr* 060CHOB8H MO~~HUHPOB8HH!lfi MSTO,D; Hl>DTOH8-R8HTOPOBHtJ8 

' ., .. ' ~ 

, _, f . . 
I.Tto•r = lTn - T to [ j? CI.To)] ( (tT.,)- 'lf*)• 11 = O, L, ... _, ~ .. (, ( o, !) . (44) 
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II MSTO.It npocTWC RTepamrii ,lVlll pemenruJ ypannenruJ (I3) •. YcJIOBruJ, o6ecne
"'RBBIOO!H6 CXO,nm.IDCTI> . !-t:.~ tJ-.. = c.T* : "':f leT,.)"' ~ * , c!I;oj:MyJ!IIIpOB8Hbl 
nenocpe.n;cTnenno B TSJMRHax 11 v-.. u x · n II t. ''x 

,IJ;m pemeH.ID! ypaBHeHHR (IB) c noMO!IlbiD HAMH cna'IJaJia noiiaaano, 'ITO 
onepaTOP Q _cv> (I?) .nrr<MepeHUIIPY6M B o6JI8CTSJX n CN) (I6). Ero 

ooc]:epennaaJI .. 
G'cu)h• ,1( a cr~ft.lo>/t.":, { ch, ~cklJ·jhlJc)e '"'·"J« .. ,o~~<· ... ;c4. W> ,(4, j{_jJ,j=J •...• NJ, 
r.n;e · 
'bi~tloCJCJr,k>= kl.fcr~;lcJ[ztfzCri;>',JcJ. ~)..j/~UCx>= CjcriJlfzCv;)C,I:JJ (kj .. J;;cv>), 

... 
- c:J((}') 0 C;IOUlx)= :l- J kZ!flCU;K',Ic)(I/CcJ;t=>ll(kz- )..·CUJ')·-I.dk.,. 

J u . A 0 J ~ 
N . 

+ (:zl<jfLCjcr~J{k lfzCri;)C,kJ/Ic•l<~ ~ 2 Ce'~~'J'f 1CU;K',k(J(..).!cuJ.-.).jCcJJ)-~ 
. . J e~· 

OnepaTop 
- r\1 ]-! J L 10t <r.n nony"'en Ra lfop.~yJlb! o6pamenM (2?), (28) np.rr 

1.1, .. 1.1.1. = l1" •· .naJiee, c noMO!IlbiO na·pnoro ilHTerpana 

"'((cfCfJ;ICJ ... ·"/CII'o;lc)~xpc-t:H "'• ck.)(t-i!><-pC-tJ), o·s -1;4 -· (45) 
, ~~ ~ru) 

ycTaHOBJieno, 'ITO ,lVlll JII06oro tJ o E= QX ( .1. L aa;rr,a'la Komn· (29) 
HM66T 6,1l;llliCTB6HH06 pemeHRe lT (. t, ()".,) ~ n (0) (}X 1.. , ,lVlll IIOTOporo no 

HOpde X 1 ft..~ cr(t;,LT,.)=tf*: "'JCI.ftt;lc>•'YJ~Cfc),To6o pemeHHe 38.IJ;8-
"'ll (B) 6CT6CTB9HHNM o6p830M COrJI8COBb!B86TCSJ C O,IJ;H03H8'1JHOfi pa3p6illllMOCTniD 
ypaBH6Hru! (14) B .Q (0) • 8IIBHB8JI6HTHOCTI> p8B6HCTB8 (45) ypanaefrn:ro 
(29) n03BOJISJ6T B CllJIY 8CHMUTOT.rrqeoROrO p83JI0~6Hllfl ~ 

ttzccJ; ICJ .... ,i,}·!),., (.Z#<.)-cz•t.tJ I.,.CU'J, (k:. .-) • I,..C:riJ•~G'.z.~'{;xJrAJ.~ (46) 

r.n;e 5'.l.Mfl t.'u; X) - T8 11!.6,. 'ITO ll B (3), nOJiy"'HTn, 'ITO 60JIH 

r ... [(J,.J•I ... :CU'If] ,TO Ii.trua.<To>J• f"'[(J.J,o•t<t>O~Iol-:o,l, .. :IM~oo .. (4?) 

T .e •. BeJill1llilibl I 111 C V' H. !To) J . 1lBJISJIDT01l ooxpaHSJI<IIlHMHCSJ ,lVlll aa.n;a-
"'K Komlt (29). 0TMSTHM, 'ITO na (4?) u paannTofi n rnane I oneRTpaJ!bnofi 

TeOpHR onepaTopa At (25) cJie;eyM pansnoTna 

! Q"'CS>olS:: -l Tl<l"'H["1CVCfJ;kJ-"lllf•;J::.J]olk,o~i~-~IIP•O, .. ,tt, 
0 . Q 

III·L j" . I G. ... (-f:)- DL: + (rl'ti-J) (- .. Utlt,)')Ay) X•O .. 

.(r.n;e onepaTop L .... onpe.n;eJISJeTOSJ (24) n.nony'IJaeToSJ na /\.._ npHIJi•UZ), 
KOTOp~e HBJISJIDTCH HHOR 3anHOniD TOX.II;9CTB CJI9.IJ;OB ~ I<Pa9BOR a~a"'R (II). 
S~a'IJa KolllH (6) ~ ypaBHeHWI (I8) B o6~qeM CJ!Y"'EW N > 0 UOOTP09Ha no 
HBMe"'eHHoii Bwne oxeMe ,lVlll N = o • Ee Hll!lblii nz.n; neTpy.n;ao Bb!BSOTH n on
ny,:nPHBe.n:ennb!X YTB6pP.t.IJ;6Hllfi ,H a.n;ec:r, MH ero onyCita9M.0TM9THM JIIDIII,, 'ITO 
Ilo.r;rr.a lT o y.n;onneTnopSJeT yoJionwM "Z < uo; t:J- "1 ... c~<>. o ... k ... - > · 

>-.> (tr.,): ). ;,,. • )' l, ... > "'' 
3~a~a OBO.II;KT01l R 3BOJIIDIJ,l1:0HHOMY 
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Yp8BH8Hl!ID "' ' ; . l . ; ' 

t.Ttlt,xJ-a P.s. 2 ((.j((}'CtJJ- Cj,,.)f;,lf {tf'UJ,Jf,~j(rl.)); o• ~ .... ..-, 
pemeHHe IIOTOporo BHOll0b!B86TCSJ B SJBHOH qOPM6 0 ROllOHb30B8HR9M ~OPMY~ 
HocTa H KoHa. 

llpz~epll!.HnaSJon npe.IJ;Jioll!.eHnoro n rnaEe I MeTo~ nooTpoeHruJ paaRoll!.a~ 
HRit llH;rr.a (2?) ,lVlll (. = 1,2, ••• , ypaBHemie (29) o6o6l!lMM Ha 
ony"'aft 03P ,lVlll onepaTopa (9) npR JII06oM!-.si,2, ••. wuE-QCo). 

'tfuoJISHHbl6 M6TO,Il;l1 .IJ;JISJ pemenruJ 03P nOOTp06Hbl 0 npHMeHemieM ~OK
ci!Marimr ( 44) K a~a"'e KomH ( 29) • To"'HooT:r:. B npe.IJ;JioJJteHHblX aJII'OpiiTMax .n;o
CTHraeToff rJI8BHhlM 06p830M 38 O'i6T TOro, 'ITO B6J!III"'llHbl (4?) _OCT8IDTOSJ 
ooxpaHSJIOO!HMHOSJ ,lVlll ,Il.liOIIpeTaoro npoueoca. llpn m =- o a To ;rr.aeT j lTn O<Jh. 

. . 0 
= fvo <xJol)(., M = .f, 2, ••• , eomi ,lVlll H8"18J!bHOro npn6J!IIIHt6Hru! c.T

0 
ex) 

ti"·~ 2. k '7 .. CJ<J= Iru,.]:; 'T CT0 Cx)olx. • • 0Toro.n;a BOJI6.IIPTBH6 (46) 
·- " . 3 HM66M ,lVlll p83HOOTH "7 ((}'" ~ lcJ- "7 11 (lc:), (h:!,z, .... ) llOpSJ.IJ;OR y6Im8HM 0 ( k- ~ 

Upi! k _,. ~ , 'ITO n03BOJISJ6T BH80TH .n:Kq:<fepenmrpoEaHRe no X. llO.IJ;_ 3H8.K 
. KHTerpana. TaM CBMhlM neiioppeRTHOOTn 03P a.n;eo:r, CBO.n;KTOSJ no oymeoT-

ny II 38.IJ;8'i6 06 YOTOii"'HBOM OYMMHpOB8Hllll HHTSrpaJia ~pbS o Eme O,ll;llliM. (taii-
TOPOM1CUOC060TBYlO!IIHM .HX a®eiiTHBHOR p68J!III38IJ,l1:H H8 8BM, SJJlJISJ6TOSJ npHMe:... 

H6Hl!6 ,: \1;830BOro ypan'neHruJ ,lVlll p80"16T8 nO,IJ;b!HT9rpalll>HOrO Bblpa~6Hl!H B._ 
(29)'. 03P Upll H8J!III'IJHH OM3aHHhiX COCTO.flHI!fi, a T8I1~6 npH Bb!OmHX yrim
Bb!X MOM6HT8X.. ! =!, 2, .. . • OBO.n;KTOSJ II paotieTy BCnOMOr8T6JinHOro no:-
T9HuH8Jl8 Vi> t- ..Q ( 0) ~ OTIIY .IJ;8 HOIIOMblii V,. H8XO,IJ;KTOSJ 0 UOMOmnro 
~.n;o6nb!X .ItJISJ peaJIHsaUHH na'aHn n~o6paaonanzn THna KpaMMa-Kpefina. 
llpHB6.IJ;6Hbl peayJlbT8TH "'HOJI6HHOrO pemeHru! pa.n;a MO.IJ;6JlnHb!X 03P, HJIJIIDCTpH
PYI<IllHX narJISJ.n;ao .IJ;OOTRlltllMyro TO"'HOOTn, ona6yro aannoRMocTn cxo,~JJIMOOTH 
OT H8"18JlbHOrO npH6JIHIK6HM, CROpOOT:b H YOTOH"'llBOOT:b pa3p860T8HHb!X HT6-
p8IJ,l1:0HHb!X M6TO.IJ;0Bo 

B llpzno~eHHH I "YcTOii"'HBble M6TO.IJ;11 cyMMHponaHruJ HHTerpana ~PM" 
8.BTOp .n;aeT aHaJIRTH'IJ90K09 0600HOB8HR9 llpHM9HH9MOH npH pac~eTax 03P pe
ryJIJipR3- HHT9rp8Jia <])ypbe, CJI9,D;yH II3B90THOMY MSTO,D;y A. H. 'I'HxoHOBa H 
B.H.ApoenHHa n anaJIOrR"'non aa.n;atie .IJ;nSJ pSJ,n;on.~pne. 

B rnane III "06paTnble aa.n;a"'H • ,lVlll onepaTopa IIITYJMa-JfuyBnJIJISJ na RO
He'IJHOM HHTepBaJie" H3Y'IJ9H. cxo.n;mm c paccMaTpHBaeMbiM . B npe.ItllAVJill!X .ItBYX 
rJiaBaX Kpyr BOllpOCOB ~ peryJIJipHHX ltp8.9BWC 3~a~ (20), (2I). 

llyou f(L ,. L.~ Co, X.)$ C · :- rHJ!b6BPTOBO npooTpancTBO o ane-
MSHT8MH 7-= ( .f ClO, ol.) , H OII8JISJpHhlM npOI!3B6.IJ;6HH6M ( l. ,f&)f.: 

= j .f.s. l><J j;<;cJ dx i- c! 1 ~ • BB6.IJ;6M B fC J.. ~ 
0 ' """" , 

~C>-)• ( ~C>t,>-J-11£1 ~cA:,>-J-J.)~ .-f (>-)= (z--!- l.r;;>.), -J.)~ (48)_ 

- r.n;e ~(>1',>->= 1.1, c.r,>->1./z. Clf,>-J~ ,.Pc,,>-h= 4. c.r,>-J--#>.lc.r,;>.); tf; c.r,;>.J: 

l{jCO,)..)t:J.,lf/Co,>Ja,; 1 +jell,>): +jcX,>J•1, "'-1-jcA..>)•-fl.j-

- pemeHruJ ypaEnenllii (ZO). IIo oneiiTp8M Oj•i >-~'•>-z~ef.jj,':0 >j"'1.,2, 

13 



Rp8SEWC98)J,8'l {q.jC~<>,h;,lfjJ,. r;u,a II•M , ecmt>~lll+l~.>at-:z., 
nocTpOIIM MHOJK6CTE8 fS'= tr,_n (;:t ~ 0""•(6j,V6'.,.)'\ ~~ • Onpe,mlmtM E rei 
cncTeMy ·H1.,. = ( u., c;cJ, u<:: > J ; .. to = f _Q·J. c> .. > ~ ,,.~..,.>, >- t- 15"'"; 

•• ! - .... •• -.1. ;;.. •. 

U- .. 2.0: C>-> !ic>-.>, Uz"u"' 2 1l C»'£C>>,.).=>H,.,-..>.zuzt-6"'j, 
• liiH . 

r;n;e ...(2 (>-) = W'- (>->Wz C>>, W;C>->. - xapaRTepncTn-qecRa.a <fYHRUIDI sa- . 

;u,a'ln l q.L cxJ, It j, u j .r ( · .. o / i> >-) • B ,IJ;Hcce pramm ;n;oRasaHo, 'ITO ,ll1lR 

JID6o:i1 .f: £: f(!. HM66T M6CTO p8SJIOlK6Hll6 X · · 
' ~~-~ - - ..... -- J~ (p) ,, . II 7- .I: V" (/., U., )1.11rc = o, (,t,U..,JL= r-l><JU,cxJt-otU,. (49) 

1,111)\1. '1- ... , I. .;.. 0 ' M•... r, ( V 111 j,. j _T. ( .). ) · , " •. 
r;n;e cncTeMa { vh• .•"'J, V,.) ... L"' 1 ·x "·' >-!.. E- 6" • >-z.,+ .. E: 6" , 

""v ,. :f(>-- tL>- Jic>uuH3iic>~"u>f1 -fC>-u+.&.), ;>..& .. ,_t-o'}· 
ZJHI A.JI ""' """'"' . 

0TM6TIIM, 'ITO (U 11 ,V ... ),=On,I'II,(H,I'It•1.,2, .•• ). 

li,IJ;eR paCCM8TPHE8Tb H8 ROH6'1HOM llHT6PB8JI6 p89JI0~6HHR (49) no 

"npons:ee;n;eHHRM" (48) :e pacmHpeHHOM npocTpaHcT:ee DC 1. nrpaeT B 3To:i1 

rJIB.Be BaJKHY10 po,m,. 
ConocTa:eHM :Kpae:Bo:i1 sa.n;a'le l q. (J(), II, H J 

. 1t. 
)J;J.H ROTOpO:i1 

h + H. -1- i J lj. C>< J .C .IC ,... Gt,.. , Gt lt - !j}mtcnpOBa.HHOe, 9JI6M6HT 

(i = cq. bJ, HJ t- fC t • Tor;u,a ,ll1lR co6cT:eeHHWC sHa'leHn:i1 ;>;" = -"" c ~) 
B .mo6o:i1 TO'llte~E 't'(i ( ~i - BellleCTEeHHOe) CYIIleCTEyeT ~pe~a.rr 

- ;._. - ().>- .... -f£ )." < q H l >/E~o, j£-fC/"' U, ~)i. = ct .. C. :f' Yl C>"))1 1 

L. .lt Z . . .T, z 
r.n;e o!.~ ... J tp C>f, >- .. > ol~t, ~ C~t,>) = lf (11',.>-). 

v 

(50) 

Ilycn sa,n;llHH ,n;:ee nepeM61K8KXqH6CR DOCJI6,ll;OE8T6JIDHOCTH l ).:ll;j } 11':0 1 

j ,. ! , 2. , r.n;e np:a ec J ::f:: ~ : EHIIOJIHRIOTCR ycJIOBHR: . 

oo ,. z .1.. "t ~ L('-.tl ",. L( ,. ,.,,z L:. (.;)'Zitt. - H - ]t. Q.J ) ~ co> L- " -"ZIIt-z- .... 2M+I- Jt: ""- Q, )J "'bo. (51) 
ll:o ) , 1\RL 

IlocTporu.i no RpaeBhlM sa,n;a'lBM ~ q. C><J, h, H j ~, H1 ;1. 1-f z , ,ll1lR ROTopwc 

11 ... »j .... :1 ]lj.<,.Jotx .. ec.J • aJieMeHT «i ... c ~ <><J, u1 > ·~ rr1 
H 0603H8'lflM 'l6p63 ).ZM+j (~), {ll=o,t, ... ; j=!,2) llX C06CTE6HHH6 3H8'16-

HIDJ. Tor;u,a npn mo60M Ci .. = ( q. .. (.ocJ, llt,ol f: rrL CfYHRUIU1 

).ziH j ({J .,_). U+ j ( ii 6) exp (-f) 1- )..l:-1-j(t.- ex p£-t))
1 

O' t<. 001 II•D,l, .• ; j~J,Z,( 52) 

Onpe,n;SJIRIOT O.n;H03H8'1HO C6M6:i1CTEO Rp86Bl1X sa,na'l ' 

1a t!,xJ htl-J ll·l{Jj (J"=J zJ rAe htf.a 1/.:<fHi f<J.C(,x)oC.IC=C<J!'' o•·i: c: ...,., 
\I' I, , I ) I I 1 . "' 0 

,ll1lR ROTOPlllC >-Uot-j lfJ= ).zlltj l qtfJ), q CfJ• Cql-i,,cJ, U,ciJ). 0T~IO;n;a, ,IJ;H~
~6I;(HlntPYR no t pa:eeHcT:ea (52), c y'leTOM (50) noJiy'laeM cncTeMy' 

YP8BH6HH:Il • . . . . 

(0' U .ci3'lfJJ) =t-1J'cq:-Gl~J"1 [>- 2 :,.J.- >-u+-i<~t+J>L II•O,L, •• ;j•1,2. -•t• ZllfJ -, . L "' 

BocnoJIDsyeMcR Tenepb ~opv~yJioil (49) npn ~,C>'J=q. ... cxJ,k,=hz, U,,LHz. 
B.pesyJIDTaTe npnxo,IJ;HM R ·cJie;n;ymmeil sa.n;a'le Homn .n;JIR 03II: 
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' 
.., .. .. - ,.., 

'itctJ• crt:- Cl:>"' Zi .. "f. .... c-~J' f>-uo~;- >-za,.j c ~,•,>l Vu .. ; ciw>, u tc-~ q.,t- rr,~. '(
53

) 

'ITO SCTb (6) of=f"z~•~ciiJ,>z~uC~J!:: .. R 'll~=~>.z".; .. J., >-z:+z.J.O:o. 
,ll1!.H BToro ypa:eHSHHR .I40RasaHo, 'ITO ,ll1lR mo6oro q

0 
(; ..!2 11 (Nc -> = 

= ~ q: Eo rri I ). ZMfo j ( iiJ = >-z:tj I M. N+J.,... ; j"' 1 • 2. !r I maeeTCH'6,IJ;I1RCT

E6HR06 pemeHHe Ci tiJ ~ ...!2, <NJ • 0 " i: .c: oo, npz'leM CYIIl6CT:eyeT· 

.(..•M\ ~ ltJ .. 4• :a ( ~,. (I<J, U{,,.): .h.!t j =- >-zlt+j C ~ .. ). 
*~ .. 

fl:eHufi ER,ll; 38,ll;a'lR ROmH (6)·:e 031, ROTOpufi 9,IJ;6C:& onyCR86M
1 

H6T~,IJ;-
HO nOJIY'lllTD, 6Cmt YCTp6MHTb. ctf ... ctt E (53) npn ~llRCllpoB8HHO:i1 
nOCJ16.140E8T6JIDHOCTll ). z,t._, • >-.': ,· h .. o,.~-,... • T8R R8R ())"/~., 
= (3'". 

AH8JIOrOM .(53) E 03ill REJIR6TCR ypa:eH6HH6 . 

~ U:,:xJ::r: f. (S,<q.<fJ)[>:- ).., c q.~tJ>jf".f 'c.,c~J;..-,>-)-.f'c,.cf.);.i,>'->j, 
. "= , lt:o _ . · (54) 
os ~'-• ~c.o,x)= q.o•J• q.,.u,-><Jl:Lzto,it). 

3.n;ecb >-: ·y;n;o:eJISTEOPRIOT nep:eoMy ycJio:enro :e· (5I). · ~~~~ • a£""· onpe-

;u,aJIRIOTCR ll3E6CTHHM o6pasoM no ~ .). ,. }..':0 > .)." c q) - co6CTE6H-. . ~ 

HHe 3H8'16HUR sa;u.a'lR ~ q. lx)= q.cJ<:-xJ, "· H• h j • r.n;e 2h,.i J~ucJIIl••tt,, 
~ ( .... >- .. ) ... ":F ( 1L-l< .. ). .. ) • . . . (> 

P8C'l6THH6 8JirOpMTMH E 03 H8 ROH6'1HOM llHT6pB8JI6 EllBO,lJ.RTCR, R8R R 

:e 03P,·na ocHo:ee (44). 0TM6TnM,o.n;HaRo, 'ITO :e OTJin-qze OT 03P, r;u,a c 

nO'lTH O,ll;aH8ROEHM ycneXOM MOIKHO nOJib30B8TbCR llT6p8UllOHHHMll np0~6CC8MR 

(22) n (44)~ npM'leM EHpallteHHe ;IJ.l1!f ll'o ·He nrpaeT oco6o BBJKiio:ii pomr • . ' 

npH nx 'lHCJieHHoit peamtsall!iH, npz 031-ill :eH6op I.T ~ R:e.lli!eTcR cyllle-

cT:eeHnHM :e nocTpoeHHn peaJIDHo .rtonycRalOIIlHX peamtsamuo H.a 3BM a1iropnT

MOB. 3TO Ell.n;HOJJK6 R8 npMMepe YP8EH6HllR'(54), r,n;e annpoRCHM8Uiffi (22) 
npHEO,IJ;HT R E6C:&Ma CJIOIKHOti EWJHCmtT6JIDHOH 38)J,8'16. C ;n;pyro:i1 CTOpOHll,· 

T8R H8R 669 orpaHH'16HI1R 06IIlHOCTU .MOlltllO C'lllT8TD Gt-11 • 0 
1 

TO npiiM6H6-

Hll6 .IJicRp6Tll38Ulll'! .(44) R ypa:BH6Hlll0 (54} npM q.,CKJ'"O, fo., ... o ~6T CJI6.:. 

,Il;YIOOIYIO npocTyiO p8C'l6THYIO C~MY! 

q. I< to (IC) ... '}. k (IC) -t 2 'i:' 1C' ~: [.).: - . .). M ( q kJ] ~ l.rl X 
1 

0 $X 6i J:: _, 

" .. o,L, .•• , q,.-cx)=o, lt.=o_, ~~~ = _:·-Jt [41< l,;Jol!C. 

BHCOR8R TO~HOCTb 9TOrO H CXO.n;HUx 6My aJirOpHTMOE B 031 ll II npO,IJ;6MOH

CTpllpoE8H8 H8 HeKOTOpmC MO,ll;eJThH!lX 03. 

B rJiaBe IY "0 H6JIHHe:i1HlllC a:eOJl!OUHOHHlllC ypaBHSHHRX, CBRsaRHwc c 
onepaTopoM illpe,mmrepa Ha Been ocH", aHaJIOI'R'IHoii no ROHCT~ ·rJia:.. .. 

Be I, CHa'iana nOJIY'ieH!l ~OPMYJIH p83JI~eHRH no npoHSBe,IJ;eHRBM 

Ft C.~<,l<J = .j.t{Uj_;>f,ICJ/f<crz;>f, I<> pemeHHfi .j!.:tccr..~x.l<J: !!.~.i~Ccr.,j ... ,k)X 
· x ~x pc-; i iclCJ .. i. ypaBHeHIDJ (2) c a= u-.., "") t: ';!.. ., "' 1, 2, . . · 

a T8RIK6 pas:ezTa . cneHTP8JIDH8R T60piDJ onepaTOpa A .... (25) H COnPflllt6H- . 

Horo ornoczTe,m,Ho · xococKa.li.ffPHoro npoHsBe.rtemm r /, ~ 1 = 
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=j-¥c><>Df;c.c)cl" onepaTopa 

.... A~= ~t- oa. ... .~:,ex>-.l r:£y.s>-cy) -_fty4'>'~[.ti6ce'J~ 
,wm ROToporo /\_ F- c 1(, k:J,. k.z. F-ex. 1e) • llocTpoeunoa s.neci> :mepa-

wronnoe .IIC"'HCllSHHS ]J)IR onapaTopoB ./\ .r IT03EOllHllO a,i:r,Hnoo6pasno usJio

. lKJlTb TSOpmo HSY. (23) H CBR3aHHRX. C HHMH npeo6pa30E8HHH EeRJIYH,Ir,8, 

npH"'SM B OTHOCHTSJlbHO 38MRHYTOH ~OpMS. 

Bal!lliOS M6CTO B STOH rJiaBe saH.IIM8!0T CHMllll6RTH"'6CRH6 <);OIX,IYJIH pas-
. ± . . 

· JIOlKSHIDI, aCCOil;lmpOBaHHb!S C RBa.npaTaM.II f Ctr; 1(, k.).., ( t J:(CF;J<,kJ)~ 
BcJIH cnaRTP onapaTopa (2) HctiepnHBaaTcH noJIYOCf>io 1<:. ~ ~ o ~ 'ITO .nJIR · 

RpaTROCTH npe,nnOJiai'aeTCJI BllllOJIH9HHM B ,I4aJI:bH9Hm9M, llOCJie,nHBe CBO,nJITCR 

K pa3JIOJI:BHm0 
~ c . 

fc,.,= i... H Pel(, t::.>( /, Qc 1c,J ~ Q c>e,k>[.f. Pc,.,,"tua.,g,_,.,r:z~c. (/E: ~). (55> 
'fA. 0 . . ' . ' 

S,neci 8c. t:>= Czi k)·'wC rct.riJf, kJ, .pc.r;Jf,-I:J) !£ .t+ J;- .£: J; 

Pc~t; t:J=r>-ckJ f•cu;x,lcJ-r"'"C-kJf"cc.r; ,..,-lcJ, Gi c .... kJ= r+cJcJf (17;)(, kH r·c~r.>f•cc.r; It, I<J, 

·. 'r.ne ric~<oJ=6c:tJc>Q.""'(~t>, _ aclrJ=C.zikJ".L W( .rc~J;x,lr:.J, f;ctJ;x, kJ). 

.. ilO,JJ.HHT6rpaJII>H06 BupaJKSHH6 B (55) HM66T CMb!CJI H B TO"'Rax, r,ne, 

t (:!: k:) = 0, llpH"'SM BCsr,u,a HBJIRSTCH H6llP6PHBHOH CfyHRUIDI OT k 

ROT0p8H p8BHOM6pHO llO - - < >< " ..,.. y6HBa6T npK k .. oo 6!1CTp66 

m06oi.i cTerraHH t::- ,. , ,. = t, z, .. . • Ha ocnoBa <55) .asytienu cneRTpaJlb-

Him-.cBoitcTBa onepaTDPOB L+ (2."i)H L_ .. --tc.o" -t-UCX)- :t_!.;c)'t.T)'C)'). 
· . Ha llHH6llHOM MHOroo6pa3KH 

m = I -i E- J \ [ P<k.>, .f 1 =-o, -o·"" ~<- ... ... -~. 
0TM6THM,. 'ITO B OTIDmis OT ¢YHRUHit ' f + (x, lo H f- l~. k )', 

ROTOp!le y,noBJisTBOJlRIOT CODTESTCTBSHHO ypaBHsHKRM A~ F.,."' k. ~ F.,.. 
H /\_f- .. lcL f"- J ¢YHRUIDI. Pc. .... j<;. > HBJIRSTCH O;rr.H0Bp6~6HHO 
pemeHHaM ypaBnaHHii · L± Pc>C, k> = k.z Pc,... 1<. > • TaR RaR Pc:o.-,1«> ... 
= r+c-k> F-cv;x, -k> --r+ct:, F·cv;x, k). _ 

JlnR )1'(_ . llOR83aHO, 'ITO SCTI> JiarpaHJ!tSBaH ll}!OCROCTI> B J , T~s. 
[.f. ~] = o .nJIR JII06wc .f" ~E.- '51t 1-t ecllH f. Em:, TO L -.. -f:. 

= L _ .f t l'f( , T. e. UL , HBJIRe TCH HIIBap.aaHTH!lM MHoroo6pasHsM .nJIR 
onapaTopoB L+.Hcxo.nR Hs aTHX-cBoftcTB aBTop .narree ,noKasHBaeT,~To eCJIH 

. C C6M6liCTBOM ypaBHSHHH (2) CBR3aTI> llJIOCRDCTb lJ"( (. i;) , ~0 HMSIOT 

MSCTO CJI6.IJYlOIIlH6 YTB6p!t,I46HIDI: -

. I • JlnR : JII060:li p8UHOHaJlbHOit ¢y HKlUIH n ().. ) '.a .Q. (>-) , >. t::- _R, 
H6 HM6IDm6ii TIOJIDCOB H8 B6~6CTBGHHOit OCR, ¢YHRUIDI 

f' (10. 

.Q. ( l±)U<f.~>= h. j k..Q o:::~) p(IJ(fJ;><', k>dk €: 1T( lf), ~ d:c ~ ... 
H63aBHCHMO OT TOro, Y.nDBJISTBOPf!ST llH llOT6HUllaJI U"C (;, ><) H9Y BH,Ir,8 
(23). 
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n. YcJioB.IIa 
I( ' 

1 vt:cf,yJ..C)' ~ 'ffrlf>. "'"f._-~ , (56) _., 
HBJIR6TCH H606XO,nKM!1M H .nDCTaT~"'H!lM .nJifl TOro, "'T06!1 

~ -~ ~ ( .l~~ 
J. j IT.; c-£.,. > L :t ut.l.,,c>oCx • = · J k. pcc.rt·tJ; k,Jak •o o:& t-• ... ...,. 1 z "1 ' ~ ~ _.,.. ~ ~ , ..... ~ 

rP.; f>C#oJ= -C.I</X) ~('J.- r+-U:Jr+c-i::J),T.e. llHTerpaJIII l,[uL~JJ 
(3). SCTI> coxpaHRromuacH no e BSRH"'HHH. 

III. JJ;iR Toro ~To6u BbliiOJIHR)!OCI> ypaBHSHHe (23), C}!S.IJYST HaPfl.IJY 
C (56) ll0Tp660BaTI>, "'T06II 

q.t<i,lcJ"'-zk.Qck~). o,.,t- ...... , tj.Co,J:)=:q,eu;.;k>
1 

(j,<kJ•ct"Y3 Co:). 
0TM6THM, 'ITO CfyHRUHH p ( kJ .II lJ, C j.;) 6blllH .BB6,I46HH B CBSJ-

3H c ynoMRHyToii pause raMHJll>TOHOBOit TpaRTOBROfi ypaBnBHHR (I). 

B rJiaBe Y "06paTHble sa,natiH .nJIR o):uioMepnofi CHCT6M!1 .ILlrpaRa li:'cBR-· 

aaRHus c HHM H6JIHH6llnbl6 3BOJIIOUHOH;flll6 ypaBHBHHR" llDRasaao, RaR PR.n 

TeopaM, ,noRasannux B npe~mnx ~ST!1PSX rJiaBax .nJIR onapaTopoB IIITypMa

RllyBHJIJIR, MO~O 0606mHTI> ·~ COOTBBTCTBYIDmHX onapaTOPOB .JijrpaRa. UBHT

p8Jll>H06 MSCTO 3aHHMa6T.BOnpoc 0 llOCTp06HKHtfOpMyJI pa3JIOJK6HKR BSRTOp

tfYHRrum ~ ()(J"' ( t) no "npOH3E6,I46HHRM11 pSlliSHHfi .nBYX CHCTSM )ijr
paRa. 3,naci> .113JIOJKKM _BRP8TIJ;6 H,nEliD BTOfi ROHCTPYRIJ;lm B CJiytja6 .nBYX CaMO
COllPf!JKSHHHx RpaSBb!X sa,naq 

[ tl.. (j) (') ( ., 
BilK + Qj l><J] "'/ : >- "/ :J ; . 0 ~ x_" o., "J1 CoJ=o, )"' l, z (57) 

r.ne 

f> .,._ ( o t) Q. l><J = ( Pj ()C.J 'i-jCxJ) 'LI Cj1 = (. 'Y1' )- ~ ...... ;,., 
-1. o • _, 11-iC"J -p·c,.1 ' o _

41
CJ, '!'J~ 

• ' ' ) ' . 11.£ 1 ' 

Pjl><J, 'ijC~<J, P/cxJ, 9/C><' '"L,co; t>O). llpoHsBe.nenHe pemanKit. 

"d (i' ( "· ,._) ol:Ipe.IJ:eJISieTcir no· lfloPMYJie rt1 ,,_, w c~.1 ) . · . . y (II (~I ( "J .l "i L - ":J Z. '!Ia. 
c~. ).) - 11 0 "! (It,.).)'= 'lolw "'(Z.) (JJ (£/ • 

• q£ oz + 'lfz "'s. 
Tor,na, SCllH 'f(j1

()(,).) H .:f:CII (li",.>.)-PSIDSHKR (57), .nJIR ROTOpwc 

f.(CJ1co,>J= {I. O) T ~·-. l'j'c,.,>H>Cp<·i>"J•(I,·i.)~TO pOJll> CfyHRUHH q (30) 
' I ~4 ~ . 

Hrp86T M8TpHIJ;8 . -; 01 . t&l -- . . 

q (If, Y, ).) ,. ( ft ().).fa.().))- ~ ~ • ~ (l<,.).) l.fCtJ.; Cf (U (Y,).) {)(x-y) T 

[ Z .f(j'• l.fH-jl CJt,>> tp"'CF;"'.f u-jJCY. >) - lf0'·'P'"c., >> ;a:r-.f '"ex.>' 1 &Cy-xJj. 
)•I z . , I ,_' ' 'J 

r.ne I j <>-> =:= I~· co,:>.) - ¢YHRUIDI itocTa RpaeBoii sa,JJ;atiK (57), 
y.::. ( 'f2 , - "'fL). AnaJioroM (2?) HEJIRSTCH ¢opMyJia o6pameHIDI 

- "" t-o• .gcu · . 
4c~J= ~ 5 l~tt~{ ./• c..-.>JjC.f.~u)J<l.>., o<x< -~ (58) 

-- 'l>-J/ .. 0.) . ' ' •" 

r.na j C><J- a6COJ!IlTHO HenpepHBHWI BBRTOp-¢yHRUIDJ Hs L,. co. o-), [f, ~C>JJ• · 
.. J;t/,<><) q;z.c",.>.>- lz.C>CJ!hcJt',>-Jjrlx, ~cx.>-J• tf'o'.Cf<~'cit-,.>.). -
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~ ' . ' 

B "'8CTHOCTH, H3 (58) Bb!T6}{86T, "'TO ~as a 'J?8CC6.HHIDI "1 j ().).:: 

== av-~ f j C>>, ,_ ...... ,. .... ) onpe.u;eMeT O;n;Hosaa-qao :KpaeByJO sa.u;a-qy (5?). 
B 3TDTI r~8B6 no~"'6Hbl TaR~e CODTB6TCTBYJOmH6 aaa~DrH YTB6p8.u;6~ 

r~aBbl ill ~ Rp86BJ1X sa.u;a-q, Dnp6,ll;6M6MJ1X CHCT6M8M.II (5?) 1 o S X li 5<: , 
I1 rpaHH"'HblMH YC~OBIDIMH "JJ'co)=O, 1f~·1Cl:J~ol_;+ fld~'CA.J·ti/llf ol.j=O (j=l,2). 

~~ee no:Kasaao, "'TO-OcHOBHHS ROHCTPYRuaH H YTBep~eHim r~aBH IY 
MOMO 06061!lHTl> aa C~"'8H JJJ3YX H6C8MOCOnp!l'K6HHJ1X CHCTSM .furpaRa 

-J. {) 6. . 0 q.J {>C) ~1 • "it. . ~ . ·. • . ](~') .(j} 

[(o J.),l}C + (-rj'"' o) t2' .. ,~( 1~;r--<x·-. (59> 

r.u;e ROMn~SRCH03H8"'Hb16 ciYHRUIUl 'J-j CxJ, rjC><J E.(,_ c--, oo) • 3.u;ec:&, 
npii ~ H6liOTOpbiX : 06bi"'HO HaR~a.u;HB86MbiX orpaHH"'SHIDIX !18 CITSRTp one p8TOpa 
(59), no~y"'SHbl pa3~0~6Hll.H no npoH3B6,ll;6HRRM . 

Y ~ 0 , <.•1 ( fl./ (o> 11 CLJ iU mIll c•') T 
(.C, "S) s "if " 'tl , ... , ~)... 11 l , t ' q ~ , ~ 

I 
H p83BHTa CB.HSaHHa.H C HHMH cnSRTpaR:&Ha.H T60pll.H Oll6p8TOpOB 

- J. 0 r1. " ( - q,. (>CJ ,. • 

A.t = 1z H ~ l) IX. + {:;,z r~j'",) j e£y(r_; Cy), q.J-j C>->) j · 
Ha HX OCHOBS H3~0~6Ha CXSMa ITOCTp06Hll.H H9Y 1 . HHT6rpRpy6MbiX M03P ~ 
CHCT6MII (b~) •. 

B saFJID"<Iemm .u;HccePTamiR cfoplly~pymc.H pesyR:&TBTH npe.u;cTaB~SHHbiX 
HCC~6,ll;OB8Hffiio 

ill. OOHOBHHE PE3Y~TATH 11 BllBO,IUl 

I. Paspa6oTan aoBblfi MeTo.u; npH6~~eaaoro pernemm o6paTHHX sa.u;a-q 
cneRTpa~:&aoro aaaRHsa c noMom:&JO ne~aefiabiX SBo~rounoaaHX ypaBHSHHfi. B 
ero OCHOBY . no.irollt6HO H3B6CTH06 ypa.BHeHHe ;IJ,7lSI Henpepb!BHOrD a.Ha
~ora. MeTo.u;a H:&!OToHa; Teopn.H ROToporo BnBPBHe B ,ll;llccepTa~ aaa~
TH"'SCRH o6ocaoBaaa .nM nepe"<IRc~eHHHX BHWe o6paTHb!X sa.u;a-q n npe.n~ 
CT8BM6T C8MOCTO.HTS~l>HblH T60p6TH'l6CRHH IIHT6p6C, 

2. C ITOMOm:&JO ,ll;HCRp6TH38Ullll 3THX ypaBHSHHH no~tJ6Hbl YCTOfi'IHBbl6 
HT6p8UllOHHb16 a~ropHTMbl ·~ 'lllC~6!1HOrO p8C'l6T8 o6paTHb!X 38,IJ;atJ H8 9BM. 

. JJ;m ,ll;OCTI1~6HRR H606XO,ll;HMOi!: TO"'HOCTH scfcfeRTHBHO HCnOR:&30B8HH CBO~CTB8 
H6~H6i!:Hb!X 3BO~IOUllOHHb!X ypaBHSHHH, HHT6rpllpy6Mb!X MSTO,ll;OM o6paTHOH 
sa.u;a"<IH pacce.HHI!.H. 

3~ Pa3BHTa T60pll.H pa3~0JK6HII.H no npoH3B6,IJ;SrurnM p6lli6HHH JJJ3YX Rpae
BbiX 38,ll;8"' illTYIJA8-.linyBMM H CBSI3a.HHWI C -HHMII cneKTpaJI:&HaJI Teopii.H 11H~ 
TSI'J?D;n;~icf¢;epenunaR:&Hb!X orrepaTopoB, ROTopa.H o6o6•rtena Ha · c~y"<Iaii JJJ3YX o.u;
HOMepaHX OII6p8TOpOB ~paRa, 

4. llpe~0~6H8 OpHrllHaR:&Ha.H ROHCTPYRUII.H o6mero Bll,IJ;a H6~H6HHb!X 
3BO~OHHb!X ypaBHSHHH, pernaeMb!X MSTO,Il;OM o6paTHOH 38,ll;8'IH, OCHOBilHH8.H 
Ha CHMll~6RTH"'6CKmX_cfopMy~ax pa3~0~6Hll.H H 8CCOUlll1POB8HHb!X C HHMH ~a-
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R8rpaH~6BbiX MHOroo6pa3H.HX. 

5, llp6~0~6HH8.H M6TO,Il;I1Ra HBMSTC.H OCHOBOfi ~ paspa60TRl1 HOBb!X 
"'l10~6HHb!X MSTO,ll;OB pememm OOpaTHb!X 38,ll;8"' RB8HTOBOH M6X8HH}{l1, a TaR~6 
MO~ST ObiT:& Il:CIIORI>30B8H8 ,IJ;M ,Il;8Rl>H6Hlll6rO OOOOmemm M6.TO,ll;8 OOpBTHOH 
38,ll;8"'l1. 
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