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OBllAH XAPAKTEPMCTI1KA PA.BOTH 

AKTyaJII,HOCTI, TeMH. IloJm.Jiemre 8JI9KTp0HHO-Bli'iHCJmT9JII,HOit Texmum 
IIPHBeJIO K Ra"i9CTB9HHOMY CRa"iKY B P83Bl!TmI '1'9O,Plm ynpaBJieHM H IIO3BO
JmJIO IIP8KTH'I9CIGI IIO,ItOitTH K OO3,Ita.HHI) 8@,eKTHBHHX WiropHTMOB ynpaBJie:mm 
H, B "i8OTHOCTH, OTllC.KaHlllO OIITHMaJII,HHX ynpaBJieHHit B .zteTepMIDmpoBaHHHX 
,ItHHar,mqecRHX 3Matrax. Bom,lllYX> aKTYWII,HOCTI, B CBII3H C 8THM np11O6peTaeT 
npoe1n:eMB. nocTpoemm H HCmt9,ItOB8HWl: HOBHX 8Jil'OPHTM:>B OIITHMR3anmJ, opa-
9HTHpoBaHHHX Ha pemeime 3Ma"i ynpaBJieHWi C ql83OBw.m H CMemaHHID.m or-
paHH"iemtlIMH. 0.ItHruto, eCJIH o6masr Teopmi Ta.KHX SMa"i paspa6oTSHa .ztoc~ 
T8TO"iHO xopomo, TO KOHKP9THYJO IIPrut'l'HKY 8HaJm3a H IIOJIYtI9HWi "illmt9HHHX 
pemeHHtt, H9OM0Tp!i Ha sHalUITeJII,HH9 ,ltOCTDeHWi B 8TO! oe1n:acTH, eme 
H9JII,8JI C"iHTaT!> saBepmeHHol. Ha 8TOM nyTH lIM99TCJI eme n0JI!:d1 pg.It IIpmi
nHIIHaJII,HHX saTI>m{eHHit, KOTOPH9 C.ztepmmam BH9,lij)9HH9 o6meTeop9TH"i9C
IGDC MeTO,ItOB B paC"i9THYJO IlpaKTHK3'. Oco6!:d1 HHTepec npe.ztOTaB1Ill9T HC
IIOJI1,8Onamte npmn:oma MB.KCHMYMB. iwJ. pemeHRll sa,Ita"i c orp~eimm.m 06-
mero BH,Ita. :3To oMsaHo c TeM, "i'l'O yRasamme sa,na"iH BK1ID"i8J)T B ce6JI 
TaK H83HBaewe HeperyJIJipHHe CHTyamm, KOTOpHe npe.ztCTaBJISIJOT H8B9CTHYJO 
Tpy,ltHOCTI, KaK· B BH"iHOJIHTeJII,HOM Il1I8H9 1 TaK H B M9~.ll;li'l9CKOM. 
B HaCTOJml98 BpeMll'Ha.zt ,ItaHHO! npoe1n:eMott pa6oTaeT 60JU.moe KOIDl'i9OTBO 
HaytrHHX·ROJIJieKTHBOB. 

UM1>l0 pa60TH HBJill9TCJI: 

I. AHWIH8 .o IIpaKTH"i9CKOfl TO"i!GI speHIDI T8OP9TH"i8CKHX M9TO,ItOB on
THMHS8Illm Ha 6ase 9,ItHHOro IIO,ItXO,Ita B .zteTepMIDmpoBaHHOM OJIY'lae. 

2. Pacumq>poBKa IlpRIInlfila MaKCHMYMB. IIPH HaJm"iHH ql88OBHX H CMemaH-
HHX orpaHH"ieHHtt .ztO ypoBRll pemeHWI KOHKP9THHX SM8"i. . 

3. Paspa6oTKa 1m.PJieHHHX MeTo,ztoB, op11eHTHpoBammx Ha pemeHHe He:.. 
JIHHeimwc 3Ma"i OIIT:HMaJII,HOro ynpaBJieHWi Ha 6ase IIp:mn:tHIIa MaKCHMYMB.. 

4 ! Pememre IIpmuta.ztHHX sa.zta"i onnn.msamm. 

MeTO.1lllRa HCmf88OBaHHll COCTOHT B IlpHM9H9Hml IlpHHD;l!Ila MaRCRM,yMa 
lloHTpsirHHa JI.c .• 11 cxew Jry6ommr«>ro-Mz.mo'l'mta ~ aHwmsa .o6mett sMa
,m OIITHM8JI1,HOro ynpaBJielm!I C nMI,D ea IIOmt8.ztYxm8tt p8.ztYKnHH-R KpaeBOtt 
3Ma"ie. 06JzacT1, HCmt8,ItOBaHWI OrPaHHtJHBSeTCJI IIPHHD;l!IIOM MaKCHMYMB. Mmm
MaJ.!I,HOro. ~eRc:EL Ha ero OCHOB8 IIOCTa.BJI8HHasI. SMa"ia. OBO;n;RTCJI .K Tp8M 
ooHoBW™ n~C!JreMSM: : · · . . . · · · · . · · . . . 
I) 3Matie iremeflHoro (mel!Hoi'C>)' Henpepm1Horo H .D;HC.KpeTHOI'O npo~,, 
MHpo:eamm; 2) s~a-qe Konm; 3) no:acey ey.ireii TpSHC~e.tuteHTHHX, ~- · ·. 
B .ztonOJIHeHHe· K nepe"iHCJieHHHM npo6JreMaM npollO.ztHTOJI Hc·CJie,Il;oBa.HHe· lrira
JllfflI'ie cKOro a.KBHBaJieH'i'a' HeperyJilipiiofl ORT~; npe~OJ10HHoro · l(y6ci;.;.• '··; 
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BmumM A.H. H MmnoTmmM A.A. C noMonu,10 Y.RaSB.HHoro no,IOCo.D;a pemeH PfI.D; 
BallHHX ll!)B'.RJia,nHHX Sa,D;atJ: OllTlIMIISBimB'.. 

Ha.ytmM HOBHSHa. P11spaelo~aHa MeTO.D;B'.Ra, opHeHTHpoBaHHaiHa peme
:mte BapH~OHHHX 88,Il;atJ: co CMSWaHHID.m H !pa30BRMK orpa:mtttelmJIMB'. THna 
paBSHCTB H HepaBeHCTB. Y.Ra38.HH8JI MeTO,ll;B'.Ra Bll,il;eJIR:eT CJie~e rpymm 
38,Il;att: l) 38,Il;atJ:H co cMema.HHHMlt orPaHB:tJ:e.Hl!tllMH peryJIR:pHott CTPYKTYPH; 
2) sB,I1;atJ:B: o cpasoBHMB: H c HeperyJIR:pHHMH oMemaHHHMH orprumtreHnlIMB'.; 
3) 38,Il;atJ:B: c ClC>JIJ,IIJB'.M napaMeTpoM. OcHoBy tJ:B:CJieHHoro pememm Bcex nepe
tJ:B:CJiemmx: 38,Il;atJ: COCTaBJIIDOT M8TO.n;ll BB8,ll;9.Hl!tll H B03M,Ylll9.Hl!tll napaMeTpa. 
BnepBue paccMoTpeHH MeTO.D;B'.tteoKB:e ocoeleHHOCTH tJ:HCJieHHoro pememm sa
.D;att o HeperyJ.tffpHIDmcMema.HHHMH orpaHK'leHKflMR, IlpoBO.D;B'.TCJI pacmB:q)poB
Ra np:wmmra MaRCB:MYMa H npe.n;,rar8.IOTca: MeTO.Itll onpe.D;eJiemm tJ:HCJia SR
THBHHX B'.H,ll;8RCOB ~ orpaHB:tJ:eHB'.tt TB'.lla HepaBeHCTB. BapH~omw:e 38,Il;a
tJ:B'. Ha ClHCTpo,D;ettCTBHe lI O ROJm8BHMB'. MHorooelpas:wu.m OBO,n;l!TCJI R noc
JI8,ll;OBaT8JII,HOCTlI RpaeBHX 88,Il;atJ: 0 lpl!KCHpoBa.HHHMB: HatJ:8JibHHMB'. H RpaeBH
MH YCJIOB:wu.m. MeTO.Itll BBe.n;e.Hl!tll napa.MeTpa npm.re:wnoTCJI ~ 88,Il;atJ:H Komn 
ll: npH pemeHRH BJireelpantteCKHX lI TpaHCUSH.D;SHTHHX ypaBHeHB'.tt. Ilpe.n;,roze
Jm M8TO.Itll pememm RpaeBHX Sa,D;atJ: 0 IIJIOXO oelyCJIOB7I8HHHMH Rim BHpoJK,IJ;eH
JillMH MaTP~aMH HKO~H • . ,U,m peme.Hl!tll HemmettHHX CHCTSM npe.n;,raraeTCJI HO
llOJibSOBaTb MeTO.n;ll cpaKTopHoro aH8JIHSa. CcpopM_yJIRpoBaHa lI ,ll;OKaSaHa T80-
peMa CYJ!l80TBOBBJIHII OllTHMalibHOI'O ynpaBJiemm ~ !<aHOHHtJ:8CKOtt 38,Il;atJ:B: 
OllTKMaJII,HOI'O ynpaBJiemm. 

IIpaKTHtJ:80K8JI SHa'llIMOCTb, Ilpe.n;,rollt8HH8JI M8TO,ll;B'.Ka tJ:B'.CJI8HHOI'O peme
HM sB,I1;att onTHMBJIJ,Horo ynpaMemm npH HaJmtnm orPaHB:tJ:eHB'.tt oelmero BH
.n;a Ha OOHOB8 npmmima MaKOmzyMa ll03BOJISl8T B KOHRP8THOtt OHTya.Inm 
OU8HHTb Tpy.n;HOOTH :swm:CJieHB'.tt H BHClpaTb HaHClOJiee ueJiecooelpasJme M8TO
.Itll pememm .D;B.HHoro RJiacca SB,Il;att. 0Ha Truate ,D;aeT BOSMOJKHOOTb cpaBHHTb 
,D;pyrHe M8TO.n;H pemeHH.11 no.n;oelHoro po,D;a Sa,D;atJ: H B lI3B8CTHott ~ape y.RasH
BaeT rpa:mtUH RX npHM8HHMOCTH. 

IIpe.n;,rollteHHHe B paelOTe npHeMH H MeTO.n;H 6wm yonemHo HCll0Jib30BaHH 
npH pememm ROHKpeTHHX 88,Il;atJ: B MHOTHTYT8 npoelJieM ynpaBJiemm H B 
piI.ll;e .D;PyrHX opraHHsaud, B ttacTHOCTH, IIl)H pemeHHH s8,Il;att ;:umaMWm 

nOJieTa H ynpa.BJieHWI TexHOJiornttec.IWMR npoueccaMli, 

KpoMe Toro, paspaeloTB.HHaJI MeTo,znrKa MOllteT ClHTb npm.reHeHa _ npH peme-: 
rum pasHooelpasJmX llpaKTHtJ:80KHX 38,Il;att, BOSHRRaiallHX B 3ROHOMHRe, B 3.KO-

' H ·' • 1,· • ' ' , ' 

JIOrHH, B pa3JIH'DJHX OHCT8M8X 8.BTOMaTHSHpoBaHHOI'O n~eKTHpoBamm, B, yn--, 
paB1IeHHH -_M8:XaHHtJ:8~KHMH OlICTeMaMII lI T. n. ' . . -

PeaJIHS8.IlRll pesyJibTaTOB. paeloTH. PaeloTa BHllOJIHeHa· B · OOOTB8TCTBHH . 
0 lIJiaHOM HaytJ:HHX paeloT HHCTHTYTa npoelJieM ynpaBJiemm. 

TeopeTHtJ:8CKB:8 H llpaKTH'I8CKB:8 pesyJIDTaTH paelOTH no.,ryq:wm Hay1l1108 
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llpHSHaHHe - Ha WIX HMSIOTOJI COWIKB: B OT8tJ:9CTB9HHWC H sapyelelltlWX pa
CloTax, llOCBlillteHHHX .n;B.HHott TSMaTHRe. PaeloTH 8.BTOpa CTHMJ'Jill:POB8JIH HO
BHe lICCJIS,ll;OBaHRR: .D;PyrHX yqeHHX, llOCBlillteHHHe npe.n;,IOllteHHHM MeTO.n;aM. 

PaSJill:tJ:HHe B~ nporpru,!M, ocpopMJieHHHe no MO.D;yJIDHOMY npmntmJY, 
BRJIIOtJ:8Jm B ClH6JIHOT8.KY nporpaMM ymmepC8JIDHOtt MO.D;8JIHPYJ00!8ff OlICTSMH 
B HHCTHTYT8 npoelJieM ynpaBJie:mtJI. JmeH lI M8TO.Itll, npe.n;,rolltemw:e B paelo
Te' mnpoKO lIOllOJIDSYIOT0.11 BO MHOI'HX: opraHHS~ .D;IIJI pemeHHJI llPRMB,Il;
lillX 38,Il;atJ: OllTHMB'.3BimB'. (MocKOBCKl!tt lpB'.3lIKO-TeXIDAecKB:tt HHCTHTYT, HH
CTRTYT ROCMlitJ:8CKHX lICCJie.n;oBaHHtt AH CCCP, HHCTHTYT ll!)B'.RJia.n;HOff MaTeMa
THKB: AH CCCP, Bceco10sHHtt Hay'lHO-RCCJie.D;oBaT8JIMKl!tt HHCTRTYT cHcTeM
HHX RcCJie.D;oBaHHtt,., UeHTPBJIDlilltt as po-:rn;wo.IOlliaMHtte cm HHCTRTYT , HH
CTRTYT aTOMHOff eiieprim, IbCIIJiaH CCCP, IbcelaHK lI BHeIIIToprelaHR CCCP, 
MmiaBTOTpaHO), AKTH R CllpaBKB: 0 BH9,D;p8Hlm pesyJIDTaTOB npwraraIOTOJI . 
K ,ll;B'.CCePTarnm, 

PesyJIDTaTH paelOTH lICll0JID30B8JIHCD TaKllte npR pememm piI.n;a ,D;pyrHX 
npRRJia.n;HHX SB,Il;att. 

Anpoelap.Rf! paeloTH, MaTepR8JIH ,ll;RCCSPTBimB'. ,ll;ORJia.n;HBBJIRCD Ha Bce
COIOSHli!X WROJiaX-CeM.IHapax no 0IlT100!3~ (r.TupaCIIOJII,,1970; r,llleMa
xa, I972), Ha II-III BcecoIOSHHX ROHcpepeHUMX no OllTRM8JIDHOMY ynpaBJie
HlIIO B MeXSHHtJ:8CKHX CRCTSMax (KaSaHD, 1977; KE:eB, I979), Ha Bce
COIOSHOtt ROHcpepeimmr no H8JIRH8ttliOMY nporpaMMB:poBaHRIO (XapbKOB, 1975), 
Ha YlII BcecoJOSHOM COBSlllaHHR no npoelJieMaM ynpaB7I8HRfl (TBJJJIRH, I980), 
a TaIOKe Ha pa,n;e ceMRHapoB B HHCTRTYT8 npoelJieM ynpaB7Ieliro1, MoCKOB
CROM rocy.n;apCTBeHHOM ymmepcHT8Te, BHtJ:RCJIHTSJibHOM neHTpe AH CCCP, 
UeHTPBJibHOM SROHOMHKO-MaTeMaTHtJ:ecRoM HHCTHTJTe AH CCCP, MHCTHTJTe 
ROCMHtJ:ecKRX RCCJie.D;oBaHHtt AH CCCP, HHcTBTYTe npoelJieM MexrumRH AH 
CCCP,Oel'I,8,ll;HH8HHOM RHCTRTYT8 a.n;epHHX RCCJie.n;oBaHHtt, MaT8MaTHtJ:eCKOM HH
CTRTYT8 AH CCCP Ha ceMRHape y ~.c. lIOHTpiirRHa, BcecoJOSHOM HayttHO-HC
CJIS,ll;OBaT8JIDCROM RHCTRTYT8 CRCTSMHHX RCCJie,D;o:Ba.Hlitt, UeHTP8JIDHOM aspo
rR.n;po.n;RHaMHtJ:eCKOM RHCTRTYTe, HHcTirrYTe II!)B'.K7!8,Il;Hott MaTeMaTHKB: AH CCCP, 
MOCKOBCKOM lpll3RKO-T8XHH'I9CKOM RHCTHTYTB, Anpoela.umI .D;B'.CCePTarnm B 
neJIOM IIpoBe,D;eHa Ha M8llt1IaelopaTOpHOM ceMRHape HHCTRTYTa npoelJieM ynpaB
JI8HHJI (cpeBp8JID 1981 r.). 

CTpy:Rzypa n o6I.eM paelOTH, ,!urccepTaIJ;IUI COCTOllT HS BBe.n;eHWI, m_ec
Tll rJiaB' llliBO,ll;OB' crmCRa. JIHT8paTyp11 HS 122 HanMeHO~ ll -'tteTupex ' 
np:wrOJKeHitii. OCHOBHM tJ:aCT!, pa60T11 llSJIOJKeHa Ha 202 CTpalllIIJ,llX, BllpH
JIOi!temm ,ll;aHO 5 pllcyHKOB, 3 Tac5J:anm, 

Ilyelmrnamm, !Io TeMe ,.n;RCCePTaznm ·onyClJIRRoBaHO 8 paeloT ( RX CllR
COR npHBe.n;eH B KOHUS 8.BTO,P,_8diepaTa) • .lIHtJ:HHtt BRJIB,II; aBTOpa,.B .coBMecT
HHX paeloTax CJie.D;.Yillltllll: -rf II_ MeTo.n;H noRcKa II nporpa.MMHM pe8JIRs~ 
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OIITRMWibHOtt Tpae.KTopmi: B c.;ry-qae wroxo o6yCJIOB7I8HHOtt MaTPRUU HK0-

6H IIPR pemeHHH KpaeBott sa.ita'IlI; Pi21- aHrums Heo6xo~ yCJioBRtt 

8KCTpeMYM,a B HeperyJIJipHOM c.nyqae H paspa6oT.Ka MeTO.IJ;IIKR "Il'ICJI8HHOI'O 

pememm rroCTaBJieHHott sa.ita'IlI; p/3/ -· IIPRM9Hemre B .tta"lecTBe nepBOro 

rrpHCSJimtemm HeperyMPHOtt TpaeKTOPHH ~ IIOHC.Ka pememm,dJm:SKOI'O 

K HeperyMpHOlzy"; ;/8/ - M8TO.IJ;RKa rrpRMeHemm ipariopnoro aHaJm:Sa H 

O~8H.Ka napa.MeTpoB B MO,lteJm XOJITa M.11 rrpornosa. 
;. 

CO,llEPJKA!illE PAEOTH 

Bo BBenemm IIOKaSaHa aKTyaJ!bHOCTb T8MH HCCJI8,ltOBa.Hmt, IIplIB8,lt8HU 

~eJill: pa60TU H Iq>aTKO OlllICaHO CO,lt8l)lltalffl8 .IJ;IICC8PT~-

B rrepBott rJiaBe rrpRBe,lteHU pa3Jill:"IHUe IIOCTaHOBKlI 88,Ita"I OIITlIMBJib

HOI'O ynpa:B31eHll/l: ;nnJl CHCTeMH o6WWOB8HHHX Jmippepe~aJiblWX ypaBHemnt. 

CBottcTBa H MeTO~ II01Iy,18HWI Heo6xo~ YCJIOBd 9KCTpeMYM,a 

paccMaTPlIBaJm:Cb JI,C. IloHT!)lU'm!UM, P.B. TuMKp~se, E.<l>. fvfllmeHKO, 

B.r. BoJITHHCI<RM, A.H • .lfy6o~, A.A. M:wmrmwM, B.II. AHopoBUM, 

A.M. Tep-KpRKOpoBUM, 8.P. CMOJWU<OBUM, r.JI. XapaTRmBBJm, H.T. Tu
HIIBCKRM, 8,E. JIR, JI. MapxycoM, H. Hom~oM, K. BnpcaHOM H MHOI'ZMII 

,Iij)yrlIMR, Heo6xo.IJ;IIMUe YCJIOBRII HaR60Jiee IIOJIHO ijCCJI8,ltOBaHU ~ CJI8,ICl»-

mex .MaOCOB 38,Ita"I: 

I. 38,Ita"l:a IlOHTpiirRHa. 

2. 38,lta"ia EJmcca-BOJibim (Mattepa). 

3, KaHOHR'l8CKWI 38,Ita"l:a .lfy6OB~oro-M:wmrRHa. 

3ana"l:a IlOHTJ)flmHa. HattTH l'O ~Vl ;J (?) IIPR HaJilI"llIH OJI8.IJY]alnlX o:r

paHR'lem: 

i ::c f(.x,u.. t) , J{ (P)=- o > P= (x(to),x(t,),t..,t.~, u E. R. (I) 

3.itecb R - rrpons:aom,Hoe MHOJKeCTBO rrpooTpaHCTBa U. ; :C - qiasoBH! 

B8KTOPi 'U. - B8KTOP ynpa:BJiemm; ;) - qzyHKnl'!OHaJI. Ilpa.B8Ji "18CTJ', 

f(:t,t.L,t.) (I) Henpepmmo Jmippepe~pyeMa rro nepeMeHHUM .:X:: H 

t H Henpepmma no ynpa.BJiemm, pasMepHocn f (JC, u,-t.) 
paBHa n , :c t E~ 'U E E -e ; 'J{ ('P) - r.11a.itKBJt qjylirmmi: oT 'P 
pa.HI' ~P. = h1 Ha IIOB8px:HOOTH ~ = 0' r.ite m - pa3MepHOCTb 

~ . :I{ (P); qzyHKnl'IOHM 'J - BHIIYKIIUtt ITO p • Paom.«:>Tpemre 

IIOOTaBJieHHott 38,Itatm B .Maooe HI'OJib"iaTux BaPH~ llplIBO.IJ;IIT K H3B8OT

HO1zy" npmmmry Mal(Cl!MYM,a IlOHTpa;rmra JI.C. MmmMyM IDll8TCSI B .Macce 

Boe:ic orpaHH"leHHUX HBMBPRMUX qjyli~ U.(i:J , l~ 
· 3ana"la EJmcoa-BoJip1ta (Mattepa) • Tpe6yeTCJI HattTH ~"'- J ( P) 
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IIPH HMH"IHH CJI8.n;yI(lllHX orpaHR'leHHii 

X.=-f(.:x:.,u.,-1:.), ~(P)=O) p=- (x(t.,),X(t1),io,i1), 

~(:x:,u.,l)=-o, <P(.x,u,-l) f,o, x EE\ u. E: Ea, c2> 

r.ite 'J / f 1 ':J{' 3, p - rJI8,ItKH8 4lYH~ no COBOeynHOCTH CBORX ap

ryMeHToB; (~, f, ~.~•~/G• r.ite G - HeKOTopoe oTKPUToe MHOJKeOT
BO rrpo CT paHCTBa :x:, u. 

1 
t , p ; SanRCb (f I G osHa"laeT , "ITO G 

HBJIReTCSI o6JracTbIO orrpe.iteJiemm <p , .orpa.HH'leHIDI <J = o , P ~ O 
H83aBHCllM!le; H83aBHCHMOCTb orpaHH"leHRit osHa"laeT, "ITO B .ruumott TO"l:Ke 

X , U. , t , ~ KOTOPUX 8TH orpaHH"leHIDI BUIIOJIHeHU, rpa.ztHeH

TH ~tu. , p;u. , K E:i(x,u,i) - JIIDiefu!o H83aBHCID>!li; j (.x, u,t) 
- MHOJlt8CTBO rutTllllHHX mmeKCOB; a.KTRBHHM 8KCOM TO1IKH :X. , U. , 

t, 1..u:V(x,t), V(x,t)= {u.\~=O,<;P~o HasHBaeTCJI "IHCJio j , · 
lI,1IH. KOTOporo BUIIOJIH8HO OOOTHOmemre <p j =O; Ha IIOB8pxHOCTH ~ = 0 , 

:J{ = o pa.Hr 9 ~ = dlm 9 ~ t , paHr ':J{~ = m. , r.ite m - pasMepHOOTb 

B8KTOp-qzyHK!lHH :1{ ; pasi.tepHOCTb (;P - m:i6as1; MmraMyM IDll8TCJI B 

.Maoce Iey'CO"IHO-HenpepHBHHX qjylim.i;mt. IlOJIY"leHHe OTB8Ta lI,7IH. IIOOTa:B1I8H

Hott 38,Ita"IHB .Maoce HrOIIb"laTUX Bap~ 6asnpyeTCJI Ha OCHOBHHX IIOJIO

llt8HRIIX np~a MaKOHMYMS IloHTprmma. 

KaHoHH"l:ecKM sa,na"la Jly;6oBmysoro-MrnHHa ( sa.ita"la o rJia.ztKOtt 

saBHOlMlOTbJJ OT BP8M8HH) • §a,na"la A, HattTH h\ LVI J (?), 80Jllt BUIIOJIHe-

HU CJie.ItYXmHB orp8.HWlemm: u. · 

oc. == 5(x.,u,t),J{(P)=-O, 'P(P)!:-. o, ::>c E: El'\, 

~(x,u.,t)= 0 ,~={~1, .. ,9i}, Cf>~(:x:,-u.,-1:.)~o, ~!:M, (3) 

tL::.('U.1,tt'l.) 1 u. E E.1<\ ~=-1,2.; u'\. E- R.. 
3.itecb R. - npoHsBOJibHoe MHollt8cTBO rrpooTpaHCTBa E 1<, ; M - JIJ0-

6oe HaTypam,Hoe 'IllCJIO, MmmM,YM IDllBTCSI B .Macoe Bcex orprumlJeHHtt 

HSMepHM!ilC qiy}{m.i;mt :X: (-l) , U. ( t) , t'\ , Y.itOB7I8TBOpm::lllKlC YCJIOBH!O 

(3). BapH~OHHO8 HOCJI8,ltOBaHRe 38,ItS'DI: A rrpoBO.IJ;RTOlI B CJie~ rrpe,1t-

IIOJIOJK8HRIIX: qiyH~ f , j'{ , g H HX "laOTHUe rrpoH8BO,ItHH8 IIO 

X t 'U1 t t HerrpepHBHU ITO BC8M OBORM apryMeHTSM B HeKOTOpott 

OKpeCTHOCTH IIOB8px:HOCTH J{-=O, 8-=0; paHr 8u1 = oli.m~ ~ .1<1, 
paHr V'{~ = oltm :J{ ;nnJl Bcex TO"l8K IIOBepx:HOCTB ~: 0, ;J{: 0 
~ ~ , <f , p - JIOKaJibHO mmyR11He IIO .X t 'U-1 , t 

p ; pasMepHOCTb B8KTOp-qzyH~ 'f' - m:i6an. B pa60Tax A.H • .lfy-

6OBl'lnfCOI'O HA.A. MwnoTmia B Ka"l8CTB8 HeO6XO,ltHMOro yOJIOBBII SKCTpe?JJYMS 

npmmiaeTCJI _1.[ - CTBllHOHapHooTb TpaeKTopmr. AHSJraTH"leoKIDi aKBHBa

JieHT OT~OHapHOCTH 4)0IJMYmIPY8TCJI O IIOMOl!lbil IIOHIITRII q>aSOBOtt TO"IKH, 

{pasoBOro OKa"I.Ka H myI8KCa H3Y"ia8M:>tt 8KOTpeMBJm, 
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CTOY"KTypa cMemammx orpamrqemrll:. IlOJfY'ieIDie oTBeTa B Ba,na'l'.e A 
cymecTBeHHHM o6pasoM Ba:BRORT OT CTPYKTYPH CMemammx orprum'lemrll. 
CMemamme orpa.Hll'l'.emm <J (x, u., t)=O, 'f (x, u,t) -1,0 - perymrpHHe, ec.,m 
,wllI lt8l!t,Il;Oit TO'l'.KR X , U. t f , U f V ( .X: , -t_) BWIOJIH9HO 
O,o{O RB yCJioBd: 

. I. MHollt8CTBO a.KTHBHHJC mmeKCOB j (x, u., t) ]J,]IJI CM9Wa.HHOI'O or
paim'l'.e.HRII Tmia HepaBeHCTBa nycTo; 

2. ECJIH , ,i (x, u, t) _He nycTo, TO cymec'l'.BYeT BeKTOP, 'U1 , _ 

TaKott, '!TO <PKI.J1 (.x, u, t) u. < 0 WU!: Bcex K E J (X, 'U., i)) ~u., (x, u, t)u:O. 
Toi:ma :>C , u , t , u E. V(x, i) - q>aBOBaJI (HeperymrpHrut), 
ec.m cymecTBYD',l' B8KTOpli d.. , j3 ; ol.i. -r O , l\ol\l=io.,=i,TaIGie, 
'!TO ~ 

11\'" < ':t'-u
1 

(x,u,t),ol)-(9:.(x,u,i),J)=o, ~,<P,=o. (
4

) 

B pa6oTax lfY60Bmn«)I'O-MMloTHHa $.PMYJmp0B8H mi:Terpam,mrll: llpmm;ml 

MaKCm.,yMli ]J,JIJI.Ba,n;a'lll AB HeperyJVII)HOM CJIY'!Ele. IlplI STOM OTB6T llOJIY

'l'.aeTCJI He e,mmcTBeHHHM. B YKaBaHHHX pa6oTax npliIB8,neHH TPR YMOBR!t 
B BH.Il;9 TeopeM, npn BHllOJIHemm .I<allr,ItOro RB KOTOP!DC cnpa.Bewnra HHTer-: 
paJil>HHit. npmm:im MaKCm.,yMli f1 o , KOTOpllit 8KBHB8JI9HTeH 'lf~
H!OHapHOCTR. KpoMe Toro, C nOMOUO:,IO BapRan:irlt CKOJIJ,llteHID'I nOJfY'ieH OT
B8T wui: Ba,na'l'.ll Tmra A c Henpepl:.l:BHott aa:eHcID40CTI,IO OT BpeMeim: H yFA
saH ,nocTaTo'l'.Ho nmpom Mace Ba,na'l'., KOTopHtt cpa:eIDITeJII>Ho npocTHMH 
nplieMaMH CBO,nHTCJI K KaHOHH'l'.eCKOil sa,n;a'l'.e. 

B ,nHOC9PT~ HSJiaraIOTCJI peByJir,TaTH MwnoTHHa A.A. R Tep-KpHKO
poBa A.M. 0 BOBMOlltHOM xapaKTepe MePH WU!: aa,n;a'l'. C q>aBOBHMH lI CM8Wa.H

Hm.m orpaimtJeHRIIM,I. 

Cipo.PMYJIHJlOBaHa R ,noKaBa.Ha TeopeMa cymecTBOBaHRlt CJie,IXYl!Illett sa

,na'lll. 

3gga'l'.a B0 • ~R m ~""- ~ 

S
t. 

J= F(:x:,u,t)cLt C5> 
to 

IIpH H8.7DI'llIB Me}]yD]lEX orprum'l'.emrll:: 

I • .i =- a 1 (:x:,t)'U. +b1(:x:,t.), J{(P)=O, <f(P)fO; 
(6) 

2. ~ (:x:,u,l)=Q.2 (x,l)U+f>
2
(x,-l)=O, <p (x,u.,t..)~O. 

IIpe,nnOJiaraeTM, 'i'l'O u E U (-t.) C Ea ; lJ { t.) - saMKHYTO · 
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,WI.fl JII06HX t, HBMepHMo no t lI co.ne.PlltllTCJI B HeKoTopoM mape; :x: E E ri; 
F ( ::x: 1 'Lt., t) , <P ( .:::X:, 'U., t.) - BHnyroru no ti. ; F - HenpepHBHa 

IIO X , 'U.. H lI3M8l)HMa no t ; a1 , f>1 , a'2. , l!,2., (;P-
HenpepHBHH no COBOK,YIIHOCTH rrepeMeHHIDC; ,WI.fl npaooit 'l'.aCTH (6) BHI!OJIHe
HO HepaB9HCTBO ~OBa A.~.: 

( X, 0.1(x,t)ti ~ r,1 (-:x:,l) 1 ~ C (\x(1-1); (7) 

Q1 (X, t.) y,noBJieTBOpsi8T YCJIOBHJO JTmnrrmta, IIO X ; nx(-t.0)L, 
orpruraqeHa lI Sa.M.KHyTa (mt60 n x ( -1:..,) z - Orprum'!eHa li SaMroIYTa) , 
r,n;e Z - MHOI'006pa3H8, KOTOpoe BHC9Ka!OT B8KTOp-<pyHKI.Um ~ ( p) 
lI q> ( p); [1 - npoe~. 

TeopeMa (I.7.3). IlyCTI, B sa,na'l'.e Bo BHIIOJIH8HH $pNJY.mtpoBaHHHe 
BH!lle rrpe,nnOJIOJKe.HM. Ilpe,nIIOJIOlmM, 'ITO CYJ!leCTByeT XOT./I 6H O,ola napa 
( :X:, ii:) , y,noBJieTBOpm.'lllM YCJIOBUI!M sa,n;a'l'.H. Tor,na CYJ!leCTByeT napa 
(.xo 

1 
'tC'), ,nOCTaBJim<lllM a6COJIBJTHHit MmmMYM B sa,n;a'l'.e Bo. 

BToprui: rJiaBa ,mrccePTru:nm nocBIDQeHa paclllliqlpoBite npmm:ima MaK
CHMYMEl H pe,:rcyRIUm o61I(eit sa,n;aim onTlIMBJil>HOI'O ynpaBJiemm K ItpaeBoit 
sa,na'l'.e. IloKasHBaeTca:, 'ITO sa,na'l'.a IloHTPfil'HHa pe.llYlU!pyeTCSI It pemeHmO 
Tpex OCHOBHHX sa,n;a'l'. (npo6JieMa Ao): 

I. PemeHHe B ruuoi:oit pac'l'.eTHoit TO'l'.Ite t sa,n;a'l'.ll HeJilIHettHoro 
(JIHHettHoro) HenpepHBHoro lI ,nHcRpeTHoro nporpaw.mpoBamm. 

2. PemeHHe sa,n:atm Kolllli. 

3. IloHCK ny~e:li TpaHc~eH,UeHTHIDC qiyHKUIDl. 
3a.ya'l'.a .mmeitHoro rrporp8MMlq>OB8.HruI lI ,JtllC!tp8THO:li OllTllMllSamm 

:6 JmCC8pTaillm He pacCMaTplIBaeTC/1. 

CBe,ne1me (pe,nyronno) sa,n;a'l'.ll onTID&lJ!l>HOI'O ynpa:BJie.HlIII It Kpaeoo:li 
sa,n:a'l'.e paccMaTpHBaJm: MonceeB H.H., ~,n;opeHKo P.II., TiepHoyc1,KO ~.JI., 
lllwroB A.A., CMOJIMROB 3.P., lKeJIJmH 10.H., IIIKa,n;oB JI.M., lliIJiapnoHoB B.~., 
Comm B.B., IleTpoB A.A. H ,npynte. 

B peryJlfipHOM CJIY'Iae ]J,JIJI cMemaHHHX orprum'l'.emrll: xaprutTep npo6Jie
MH Ao He _MeHfieTCJI. 0,TUiaKO B 8TOM CJIY'Iae BOSHlIKaeT HOBaJI npo6JieMa Ar 

I. Onpe,n;e~e1me reoMeTpmt onTZMaJtl>HO:li TPaeKTopmr. OrrTlIMBJII,HaR: 
TpaeKTOPRII MmteT HM8TI, co CM6WaHHHM orpaimtJeIDieM TlIIIa H8Pa.J38HCTBa 
Toqe'l'.Hlltt llJIH IIpoTJilKeHHHii KOHTa.EtT. B'aTOM ~e COCTOJIHH9 ClICT8MH B 
~ pac'l'.eTHHil MoMeHT BpeMeIDI -t onpe,neJZR:eTCJI HS pemeHRll sa,n:a'l'.lI 
HeJIIIHettHoro nporpaMMHpoBaHRII c y'l'.9TOM peryJIJipHHic cMemamwx orpal{H'le
HH:li. TeM CaMHM aBTOMaTlI'l'.60.Kli onpe,neJZR:eTCSI MOMeHT cxo,na O orp8HH'l'.elid 
Tlina HepaBeHCTB. Heo6XO,rcllMO 3aMeTHTI,, 'ITO. ,nHqxl,epeHI.GIMI,HHe ypa.BHeHH!t 
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~ aorrpmitemrnx rrepeMeHHIDC TSPIIIIT paspim rrepBOro PO'Aa B MOMSHT BHX:O
'A8 H cxo'Aa a orprumtremnt. 

2. Orrpe.n:eJieHHe MHOll!HTSJieit Jiarpruma 

HaCJI9'AOB8lilI9 HeperyJIJipHHX c;zyqaeB WIJ! aMema.HHHX: orpaJm<IeHJttt 
BKlI!OllaeT (rrpo6Jrem A2): 

I) Orrpe'AeJieHHe MHOJJteaTBa qi830BHX (HeperyJmp!WX) TO'l9K. 
2) IlpoBepey YCJIOBHit aYI11eaTBOB8.HRfI rr~a MaKamzyMa ITO. 
3) PaC!llliqlpOBey np~a MB.KamzyMa B HeperyJIJipHott TOtrKe. 
4) Orrpe'ASJieHHe .MHOll!HTSJiett Jiarpamm. 
5) AHaJIH3 oaoCSeHHOaTefi B ~pe~I,HHX ypa:sHeHWIX ~ aorrPJI

llt8HHlllC rrepeMeHHlllC. 
6) IIpe,ItBapnT8JII,H08 OITP9'A8JISHH8 reoMSTpm! OITTHMBJII,HOtt TpaSKTOPHH, 

H8Jllf'IRe HeperyJISipmoc aMemaHHWC orpaHHtJeHHfi YBSJIH'IHBaeT pasMep
HOCTI, KpaeBOfi SaJ{atJH Ha BSJIH'llniy, rrporro~OH8JII,!fYIO llHCJIY BIDCO'AOB B 
HeperyMpHYJO TOllKY, H, KpoMe Toro, ,JtHqXpepeHiti!8JII,lill9 ypaBHemm aO'ASP
JKa.T 0606111emme 41.YHKUHH mma d)A-/d:t, r'Ae )1 -Mapa, aoape'AOTolleH
HM Ha MHOlltSaTBe qi830BHX: TO'l8K. MHoJKRTeJIH Jiarpa.HJRa B HeperyMpHoil Totr
Ke, Boo6111e rOBOPJI, H8 OIIpe'A9JI8HU, O'AHaKO Ha 1llIX HaR.718,Il;lmaeTCR: YCJIO
BR8 HHTerpnpyeMOCTR. 

C q>OPMa7II,HOtt TO'l.KR spelmll qi830Bll9 orpaimt1e1m11 TRITa H8paBeHaTB 
mwmraJI qaaTHllM CJIY'l88M CMelllaiiHHX: orpalllI'lemrll. O'AHaKO MSJ!,ey" lmMiI 

RMSIOTCJI paSJI:wnm. Bo-nepBUX, ~ qiasoBHX: orpruut'ieHHfi HST rrpo6JreM, 
a:Msamrux a BllllHCJI8Im9M ITOJIHOtt npo:n:sBO'AHOtt ITO t B awry ypaIDielillfi 
,ItBmitemm. BTopott MOM8HT aM3aH a H8lJYBaTBllT8JII,HOaTiiIO OJI:n:30CTH pemeimf! 
K qJaSOBOMY orpaimtieHRIO. }JJrR. CMeWaHHHX orpalllI'lemrll np:n: :n:TepaT:HBHOM 
llOHaKe OllTHMBJII,HOfi TpaeKTopmi: aKa3UBa8TCII OJillSOaTI, HeperymrpHofi TO'l
KR, llTO npo.flllJIJ18TCII B poaTe MHOJKRTSJie:li Jiarpa.FOKa. RpoMe Toro, BH'llia
JI8HH8 llOJIHOfi npoHSBO'AHOfi no "G ~ CMemaHHHX OrpalllI'lelillfi TpeCSyeT 'AO
ITOJIHRTSJII,HOro HaCJie'AoBamm B awry HwnrtmlI yrrpa.BJim(lllIDC qjyHI<nd (u(t)E lJ. 

OaHOBHofi npo6JreMOfi ~ qiasoBwc orpalllI'lemtil BlJ'Aa Q ( X., i) ~ 0 
JillJI.lt8TCJI Bonpoa 06 oITpe'A8JI9ImR reoMeTPHH OITTHMaztl,HOfi TpaSKTopmi:. 8TOT 
BOIIpoa pemaeTCJI opaBHHT8JII,HO I!poCTO ~ orpamrqeHRfi, y KOTOpHX:.IIep
BM Jll!OO BTOpaJI rrpoR3BO'AHWI IIO t B awry ypaBHemtlt ,ItBRllt8HHll oo
'A8J)XaT JIBHo yrrpaB.7!JDIIIlRe 41.YHKUHH, YKasaHlille c;zyqan .ztaIOT BOsMrumooT1i 
orrpe.zteJraTii :x:apaKTep oIITHMBJIIiHofi Tpaemopo, T.e. MOJKHO orrpe.zteJIKTii 
TlIII KOHTaKTa ( TOtr8llHUil: lJJIH rrpoTJIJKeHH!ltt). Bo Baex .IUJYI'RX c;zyqrui:x arr
pHOPH H8JIOHO, KaKOtt :x:apamep KOHTaKTa CSy.zteT HM8TI, OIITl™aJII,Hrul TpaaK
TOpm! 0 qJaSOBHM orpalllI'leHHeM. 

" B c;zyqae rrpoTJilltSHHOI'O KOHTaKTa B TO'Ute BHX:O.zta t* HeoCS:x:o,nHMO 
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BUIIOJIHRTI, H80KOJIJ,KO H8ll8JII,HHX YOJIOmtli: 

Q(k)( \ - Q(1<.+1) 1) \ _ L ( )\-X(-1:.*), "4(,. o, K=-1, \(o; (.x, i:. t=t* - n. x, u.,l t:t0<'s> 
\11-

r.zte ( l<o-+ 1) 03HallaeT HOMep rrpoH3BO'AHOil: IIO t . Kor.zta BII8pBUe 
IIOJIBJil{8TOJI yrrpaBJieHHe. IIpH O'AHOTO'l8llHOM BlDCO.zte H800:X:0.1tl!MO BUIIOJIIDITI,. 
O'AHO YCJIOBHe: 

~1) ) Q (:x: (t.*), tit = 0. 
(9) 

}JJrR. rrpe,ItBapRTeJII,Horo onpe.ztSJiemm reoMeTPHH oITTHMBJIIiHoit Tpaemopmt 
npe,wraraeTo.ir HeaKOJIIiKO M8TO.ItOB. 

I. MeTOJ.t paspima diasoma: riepeMemm.x B TO'lKe m:o.n;a. CyT1, Me

To.zta OBO,ltRTOJI K BB8.lt8Hml paspllllOB qJaSONDC rrepeMeHHHX.TaKRM oCSpasoM, 
llTOCSl:l anpaBa OT T01iKR BX:O,Ita. mmomwma1, YCJIOBKlt (8) ' ( 9). JloCJie a To
ro BUCSHpaeM BeJmtrHHU OKallKOB aonpltiremwx.rrepeMeHHWC TaKRM·ocspasoM, 
'lTOOH B OOBOeynHOOTH co CB06o.zumr,.m rrapaMeTpaMII 88,I{atJH Y.ztOBJI8TBOpHTI, 
88J{a.HHUM KpaeBUM yCJIOmmM H BHYTP8mmM YCJIOBmtM (8), (9) B TO'lR8 
BX:O.zta, T. e. ~ qJaSOBl:lX rre peMemmx: .ItOJIEHO 6UTI, BWOJIH8HO yCJIOBRS 
HerrpepHBHOaTH B TO'lK8 t * • 

2. MeTo.n: BBe.n:eHHll dll'rKTHBHoro YIIpaBJiemm. · ~soBoMY orpalllI'leHHIO 
Q (x.J t) ~ 0 CTaBHM B OOOTB8TOTBR8 aMelllaHH08 orpalllI'leHHe 

Cv1 (.:X:, 'U.,t) = 0, KOTOpoe IIPH 'U. = 0 nepe:X:O,ltRT B orpalllI'l8HH8 
Q (x, -l)~ 0. 3aTeM IIO)tell!paeM BeJm'mHH OKallKOB aorrpruiteHHWC 41.YH~ 

H HlC Ha'l8JII,HU8 sHati:eHWI TaKl!CM oCSpasOM, 'lTOOU y,D;OBJ!8TBOpnTI, YCJIO- . 
Bm!M (8), (9) H 88Jta.HHW4 Kpa8BI,!M YCJIOBRIIM, Ilpn 8TOM aBTOMaTH'l80Ka 
U.-> 0 • 

3. MeTO.ll npe.llMPRT8JII,HOro paapUBa oorrpsµteHHWC rrepeMeHHNX. IlyaTii 
TO'lKa t. - TO.llK8 mco.na Ha qi8SOB08 orpamrqeHHe • B TO'llte tit - e , 

· t., - c ::r t 0 , c > O HoeyoaTBeHHo BBO.ltRM OKa"llm oonPJlllt9HHWC rre-
peMeHHHX: TEU<HM oCSpasoM, ti:To6u y.ztoBJieTBOPHTii yOJioBMM (8), (9) B TO'l
Ka BXO.zta· t* . , T.e. Iq)OM8 06111att KpaeBOil: 38,I{allH pemaeM JIOKMii!IYIO 
Kpa8BYJ) saztaqy H~ OTP9SK8 [ 1:lf -€, 1 t *] , TaKOil: ITO.ItXO.lt .Ita8T BOSMOZHOOTI, 
otteHHTii tJHOJio BUXoitoB Ha qiasoBOe orpalllI'le1me. IloCJie yKasaHHol otteH
KR BBO)tHM OKallKR oonpaxeHHHX: ipyHKIXRil: Henoope,naTB8HHO B T01iK8 BXO.Ita 

t 11- • OlleBH.ItHo, tJTo eOJIH BeJIJ11mHa · c .ztoOTaTO'lHO MaJia, TO TB.KaJI 
rrpe,ItBapHT8JII,Hrul Olt8HKa 6y.It8T 13801,Ma.TO'll!Oit. B rrpoTHBHOM CJIY"ia8 KaPTH
Ha CSy,n;eT .I(8JI8Ka OT HOTBHHOil:. 

3a,natJH Ha 6HoTpo.zteffaTBRe :11 o KO.Hlt8BllMII woroo6paswn.m BH'A8 
1{(p) :0 , <p (P) ~ o IIPH tJHOJieHHol pea.ms~ B J)8MKaX npmeM-
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eMIDC B ~cce,PTamm MeTO'AOB npe'ACTaBJim'.lT ll8BeCTH'YJO TPY.ItHOCTb. l];1IJl 
npenapme~»Hott o~eH.IW HaqaJI»IWX n KO~BHX BHaqeHltl! cBo6o,nmrx 1pa-
80B!DC lI conpmtemrux nepeMeHHHX ncnOJil>Bym'CJI r~eHTH118 MeTO,!Ol nep
BOI'O H BToporo nop!l.ltKa • .nam.Hei!J:lmtt noncK To~oro pememm coo~CJI K 
8aMeHe lICXO.ItHOii 8~a~ Ha noMe'AOBaTMbHOCTI, 8~aq C @IKCHpoBaHHllMR 
Haqa.,r1,mu.m: lI KpaeBw.m YMOBRl!MR. IIo XO~ pemeHM noMe'AOBaTemHOCTR 
8~aq Ha.KaIJJmBaeTCJI RHqx>PMaIO!!JI, KOTOpaJI 'AaeT B08MOlKHOCTb MeTO'AaMR 
(paKTOPHOI'O aHaJra8a nocTpoRTI, .mmeilHHe 8aBRClIMOCTll ~a t1= ~{1 (P). 
B pesy~»TaTe npHXo~ K s~aqe HMRHeiiHoro nporprum.mpoBaHHJI. 

Sa,na'ia A1• HaiiTn m~n t 1 , eCJIR 

t-1<R,(P), J{(p)=o, 'f(P)~O, p-::.(:x:(-l;o),x(•q). (IO) 

YxasaHHHit npo~ecc MOlKHO npO'AOJVmTI, no Mepe noCTYWI8HWI HOBOii HHq)Op
Mfil(lm :wm TOI'O, 'iT061:l YTOtzHJITI, BCJIKHit pas 8aBHCRMOCTb THna t1='J{~ (p). 

IIpH pememm s~a-q co cMemaHHID.m n 1pasomn.m: orpa!m'le:imm.m oco6oe 
BHRMa.HHe Me~eT o6prunaT» Ha Hopr.mpcrney. ,lJ.ruI peryJL1Jpmnc cMemaHIWX 
s~aq C p8MlI8Y8Ml:lMII r~l:lMH YMOBMMil K08qxpm:018HT npn cpy'HKURO
HaJie 06~0 nOJiaraJOT paBHllM e~e. YxasaHHUii <flaKT crrpane,wnm n 
;wm MHOI'006pasllii B~a ';/{ (f') = 0 , 'f(p) ~ 0 • IIpn H8Hy~eBOM pac
CTOJIHHR 'AO KO~eBHX MHOroo6pasnii (rpaHlI'iHUX YMOBnii) nepBoHaqa.,rI,HaJI 
nOCTaHOBKa s~a~ A T8PfI8T CMllM, nocKOJib!ty OT~OHapHOCTI, Tpa8KTO
PHR y,ite 6y'AeT onpe'A8.7LIIT»CJI He cpy'HKUROHMOM 'J (f.) .!/ orp~emw.m, 
KOTOpl:le 8~8JOT MHOroo6pasmr {rpamrnw:e YMOBRR:/I- • B 8TOM OJIY'Ia.8 
MOlltHO, HarrpRMep, paccMaTp:imaT» s~a-qy o Bl:l6ope yrrpaMeHIDi, MIDIHMlr

BRPYJ(llleropaccTomme 'AO MHoroo6pasllii {~ YMOBHii). BTOpaJI 
oco6eHHocT» Hopr.mpoB.!W cBJisaHa o ~oitaJI»HllMll or~e:imm.m Tnna 
paB8HCTB lI HepaBeHCTB ~ (x, u, t)=o, q> (x, u, t) "-0. B peryJDipHOM 
~ae HOPMl:l MHOJmTMeii Jiarpa.HJKa MMl:l no CpaBHeHmO O OOTaJII,HUMlI tJJie
HaMR HOPMHP0BKH. no Mepe 6~80CTH peryJLIJpHoii Tpa8KTOPHR K Hepery
MPHO! yxasaHHl:le HOPMl:l Ha~am pacTn. HacTyrraeT MoMeHT, xor'Aa oTa- .. 
~oHapHOCTI, TpaeKTOpmI OIIP8'A8M8TCJI He cpy'HKUROHMOM 'J (p) , a.~o
KaJil,HliMR CMell!aHHNMR orprumqemw.m. B 8';1'0M ~ae K08@}mlR8HT nPlI 
cpy'HKUROHSJie B YMOmmx: HOpMHpoBKH paBeH-HyJm. Ilpn yxasamm:x o6CTOJI
TMI,OTBaX MOJICHO, HarrpHMep, pacOMaTpm3aTI> 8~a-qy O ~e MB.KCZM8JU,
HOI'O 8Haqemm .mmeiiHo! ROM6RHatnm HOPM CJ= 0 . lI q_> ~ 0 • 

TpeTM I'JiaBa ~cce,PTamm noc~eHa nPH6.7ImteHHl:lM MeTO.ztaM peme
mm He.mntelnwx OlICTeM ypaBHemni. K TaKHM 8~aqaM CBO,W!TCJI 3~~ He
npepl:lBHOI'O He.mmeiiHoro nporp8.MM1:IpOBaHRR:, s~aqa noHcKa HY~ett TpaHc
~e~eHTlWX cpy11• H s~aqa pememm: wrre6pawiecRHX ypaBHelid nPH np:e:
MeHemm HeJIBlWX cxeM B s~aqe Komn. 
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B pa6oTe :wm pememm ypaBHeHIDi 

f ( ~) = 0 , Y = \ X ~ 1 ... 1 X._} 
{II) 

HcnomsyeTCJI nOM8'AOBaT~Wl .mmeapnsamm B~a 

f ( ~IC) ~ f' ( ~ .:) ( y - ~ ~) : 0 
(I2) 

B npe'AITOJIOlteHHll, ~o COOTB8TOTBYlOOIH8 IIpolI8BO'Alil:l8 OY!It8CTBym'. B MY:. 
qae oco6ott MaT~ .fIK06:e: f' (!:loc) cHaqana o orrpe'AM8HHoii cTeneH»JO 
TO~OOTH onpe'AeJIR:eM ee PaHr. IlOM8 8TOI'O B Ka'i8CTB8 nepBoro ITPH6Jmllte
mm :wm pemeHRR: ypaBHeHRR: (I2) HcnOJII>ByeM np:e:6mmeHHoe pemeHHe ypaB
HelmlI (II), rr~eHl!oe MeTO~ cpaKTOpHoro aHSJm8a. l];1IJl 8TOii ~e.,m 

COCTaBJ.UieM MaTP~ Ha6mo.Itelid. IlyOTI, HMeeTCJI Hy~eBoe np:e:6.mmeHHe 
!:J10 ,. tx:.10, X-io, , ", Xno} • PaOCMOTPlIM 'AB8 Toli.lW: ~H: \.X10., h.,, X10," •, X-110} 

lI !:l,'l.={X,oth.2,X10,••·,.:lC\'\o}• IIo 8~aHHBMnPHPrunelmJiM h.1 H hi, BU:.. 
liHOJI.aJOTCJI cooTl3eTOTBj'IOIItHe sHaqe:mm f (!:11,) = l f1 (~11), ••• , f,. ( .':l«)} , 
f (!1,t): { f, (~1'1.)1 · · •, fv.{~u)J, 

II~eHHUtt MaTep:e:a,r npe'ACTaBMeT oo6ott MaTP~ Ha6Jno'AeHHii 

,=a ( k, f 1 ( ~ 1•) ' ' ' f II ( !l, I) \ 

y \h, f1 (S.,) · · f, (s.,) J {I3) 

IIpHMeHeHHe MeTO'AOB (paRTOpHoro aHaJm8a K MaTp~e H~emrtt (I3) 
npHBo~ It CJie,eymer,zy peme:mno: 

X-11 = :X10 + 0 ,, f1 (!:110) -t • 1 • -t o(1\'W\ eh'! (!1,o) I WI~ V\. J {I4) 

r'Ae f 1,,. • 1 P..,.. cpaKTOPl:l, KOTOpl:le Bl:lp8lltEWTCJI B B~e ~eiiHott KOM6RH~ 
qepes sHaqeHH/1 npaBHX qacTett B TolJRe !j,o :e: -qepes .:X:10 • AHwrornq
HWI npo~eJzypa npoBO~CJI :wm OCT8JII,Hlllt KOOP'AHHaT. 11:e:MO cpaKTOpoB onpe
'AeJlJI8T O 8~8lllloii OTeneHI>lO TO~OCTH paHr MaT~ .fIKocin, eCJm noMe'A
lllOlO paccMaTpHBaTI> B Ka'i8CTB8 MaT~ Ha.6.mo'AeHHii. 

IlycTI> paHr MaTP~ .fixo6:e: paBeH ? • Tor'Aa n - i xoop~aT 
OI1P8'A8JLIJ8M no MeTO~ (paRTOpHoro aHWIH8a (I4), H RX 8HaqeHHe nO'ACT~ 
JI.118M B ypaBHeHHe (I2). IlOM8 nO'AOTaHOB.IW COOTBeTOTBYJ(lllHX ROOp~aT 
Bl:l'A8JIR:8M Heey~eBott MHHOp nop.ll')tK8. i" H pemaeM CHOT8MY { I2). IIOJIY- , 
qemme 8Haqe:mm nO'ACTaBlIJI8M B.HCXO~ OHCT81.\V' (II) lI rrpoBel)fieM YMO
BHe OROH'i8.HWI RTepaTHBHOI'O npo~ecca. Ilo Mepe HaKOil7I81001 HHqx>p~ 
YTO'iHIDOTCJI 8aBHCRMOOTH B~a (I4) sa oqeT pacm:e:peim.sr MaT~ Ha6JJ:io'Ae-
Hd (I3). . . 

~aKTOpHl:le M8TO'Al:l npHMeHJIIOTCJI H WU£ HenpeplmHl:lX cpy11KURii f ( !:1) • IIPH 
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BTOM ypruuremre (I2) He HCilOJII,3yeTCJI, a HTepaTHBHHil npoD;ecc CTpo.R:T 
no qiopMy-JiaM TIDia (I4). B .IIHCCePTB.D;lm npewrara.IOTCJI pa3JIH"llWe cnoco6u 
IlOCTpoeHHH MaTPHD;U Hac:5.mo,ne:mtil (I3) H TeM CaM!lM pa3JIWilille MSTO,ll;!l 
IlOCTpoemm HTSpaTIIBHUX IIpoD;SCCOB THIIa (I4). 

06wmo npoD;ecc IlOCTpoemm: IlOCJie,noBaTeJII,HUX npH6JIUEHmtt c llCilOJII,-
30BaHHSM qiop~ (I2) Ha3ImaIOT o6o6meHHHM MeTO,ll;OM HI,moHa. Eo;rr,mott 
BK/18,It B pa3BHTHe MSTo,na HI,moHa BHeCJIH Ra.HTOPOBWI JI .B, , <ro,nopeHitO 
P.II •• ilfll.IutoB E.II., EBTymeHitO Kl.r., Jie6e,neB B.H., CoKOJIOB C.H •• CH
mm H.H., IJysmnm H.B., TuBypHH M.K., HcaeB B.K. ,CoHHH B.B., .!IaBH
,neHKo ,II.B •• IIme~ B.H •• Ba:lrnaJroB H.C •• By,naK B.M •• lil!mJIOBC.rtasr 
H.A., .!IrummnI Hl.M., Ma!tapeHKO r.H., IllawmcKHtt B.E., lieTpoB A.A., 
BeJLJIMB.H P., I{a:,ra6a P., Xm.!Me;rr,6Jray P., OPTera .IT.lit., PettH6o;r~ B. 
H ,IU>. 

MeTo,n HI,moHa oqeHI, -qyBCTBHTeJieH K BH6opy nepooro npn6Jmlltemm. 
OH YOTOtt,m]3 no OTHOmeHmO K onm6RBM B BH'mCJISHRIDC npoHSBO,ItHl,IX npn 
xopomo o6yCJIOBJI8HHOit MaTpHD;e .ffRo6H }' (!:11(). II.PH IlOHCKe nepBOro npn6-
JlIDKeHH.ll B ,IIHCCePTB.D;lm npHMeHHX>TCJI rpa.ztHeHTmze MeTO'A!i, ,Ulm: BTOro 
pememm CHCTeMli HeJIHHe:ltfwx ypaBHe:mtil CBO,IIHTCJI K ea,naqe OllTHMH88.D;lm, 

COCTa.BJ.UieTCJI CltMSfPHB.SI qiyH~ · 

9 (!:f) = t.; C;. (Y) f/O~J), Ci (!:J) > o, 
(I5) 

r.ne C, ( !1) - BeCOBli8 qiyHKIJ;W{, Clre,n:yeT OTMOTHTI, TOT ~, ~o nmpoKO 
HSBeCTHli8 mme:lbme M8TO'A!i (noKOOp,ll;HHaTHU8, ~eHTHli8 H me m~
RaD;HH) MHHHMH88.D;lm qiyHKD;HOH8Jia 'iJ ( Y) ( I5) qacTO CXO,ll;HTCH CJim!IKOM 
MeWI8HHO H He IlOSBOJIRJlT JIOKa1IH30BaTI, o6JracTI, CXO,!IHMOCTH MeTO,na HI,:ro
TOHa ea n,PHeM7!eMOe BpeMlI. BosHHitanltR8 TPY.ll:HOCTlI B II8PBYD oqepe.D:I, 
CBfl8aHil C OBpalKHOit CTpyKTypo! qiyHKD;HOH8Jia. ~OH8JIIl OBpwmoro TH
na xapaKTe,PHSYX>TCJI wroxo o6yon:oBJieHHUMR Ma.TpHD;aMH Tucce. C miyroa 
CTopomz, MeTO'A!i KBa.Iij)aTE:qHOro Tmta H8 Il,PHBO,ll;HT K yonexy Hs-sa IlOTe
PH CTporott BlillyKIIOCTH 'a CY) B OBprumott CHTYB.D;lm, 

B ,IIHCCePTB.D;lm BBe.neHHe llapaMBTpa B <pyHKD;HOHWI (I5½r"ClllHPJieT 
KBa,nPaT:irnme MSTO'A!l Ha on:yqrut HeBmry.K1WX <pyHKD;HOHWIOB 7. PacCMaT
pHBaeTCH cKWIJipHasr WHKl!Wt 

!!. 2. 
'f(Y) = <J('d)+}f.; (x,-x,0), J> 0, (IS) 

r.ne X,o - HCKOMile KOpHR; J - cita.ru!pHllff napaMeTP, B BTOM CJIY
,me MeTO,I{ Klla,Iij)8.~0H annpoK~, B llpEl,IUIOJIOJKeHIDI oymeCTBOBaHWl 
BTOPlllC llpoHSBO,ItHl,IX y WHKUHH 'J (Y) (I5), llplIBO.I{HT K CJieJ:tYDlletl HTe-;-
paTHBHOti npoD;e;Jzy"pe: -1 1 

Y1e+1 -'::11<- d..[<p
11
(y,.)] Cf (Y,.), ol>O. (I'7) 
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3,necI, cf.. - napaMeTP peJiaKcaD;HH. lIOJIOJKHTeJII,HBJI onpe.I{eJieHHOCTI, MaTPH
D;ll recce 'f" (Y,,) n~aeTCH, no itpattHett Mepe JioKWir,Ho, sa cqeT BH-
6opa napaMeTpa fl • 

IIo aHaJIOI'HH c o6o6meHHHM MeTO.Il;OM HI,moHa II.PH IIOHCKe M!IHID.1YMa 
cKSJUipHott {pyHronm 'i]C!:I) (I5) c HCIIOJir,soBaHHeM KBa,IU>aTR'!HllX MeTo.n;oB 
B on:yqae oco6ott MaTpHD;ll recce IIpHMeHmOTCJi: MeTO'A!i ~OPHOro aHWIHSa. 

HeJIOKWII,HUe M8TO,ll;!l OIITHMll88.D;lm pacCMaTplIBWIHCI, MHOI'llMH aBTOpa.MII: 
3HeeBilM T .M., re;rr,qJal{.Il;oM H.M •• UeTJIHHUM M.JI., JIIocTepHHKOM M.JI., 
IIOJIHKOM E.T •• PoeeH6poKOM r •• IlayaJIJIOM M •• ~3TtJepoM P. H ,IU>. 

CHmm H.H. peWIH30BaJI nporpaMMHO MeTO,I{Il IIOHCKa O oco6w.m MaTpRD;aMII 
recce. PaKHTcKHtt HJ.B., YcTHHOB C,M., TiepHopyium:11 H.r. paccmTp.ma
JIR CHCTeMH!le MeTO'Ali OIITHMH8a.Inm KBa,IU>aTH'moro THIIa. 

,Ulm: eqxlieKTHBHOro llOHCKa IIepBOro IIpH6.7rl:meHR8'. IlPHMeHll!OTCJi: H .npy
r:ire MeTO.I{Il napaMeTPH38.IJ;lm,· C eToil D;eJir,:ro BBO.I{HTCJI CKaJISIPHM WH.ICUM, 
8aBHCJim8JI OT napaMeTpa t . 3aTeM pacCMaTPHBaeTCJi: CJI8.IlYl{llld <pyHK
rntOHWI: 

h.(~,t.)~ \~C~)-o1.(t.)}2. (IS) 

~~ c/.. ( t)~ 0 IIPH t = t 1 • IIpH y = 'd I< 3Haqe:ime IIapaMeTpa 
to BH6HpaeTCJi: H3 YCJIOBW! 'J ( !:/1<) =rJ..(-to} B .n;wrr,HetlmeM BU6op <pyHK

D;HH SaBHCHT OT KOHKpeTHOtl sa,naqn, B tJacTHOCTR, MOlKHO BH6paTI, npsIMyX>, 
Be.ztYIIIYl(l B Haqwro KOOp,ItHHaT. KpoMe Toro, xapaKTep WHKUHH o((i) MOJJt
Ho sa,naTr, sa cqeT rrporHosa eHaqemtlt CJ ( '.:I) • BoSMYI!lafI sHaqeHHe IIa

paMeTpa lo , MOJltHO n~l'> pemeHHe sa,naqn MmmM;yMa h (!:I, t) IIpH 
t = to -t e, C > 0 • YitasaHHUtt llpoD;ecc npo.n;OJI.lUleTCH ,ItO t = t.1 , IIpH
qeM Ha Ka.lK,ItOM mare HTepaTHBHOro IIpoD;ecca HCIIOJII,SyeTCJi:·HHqJOPMa.D;HlI, 
II~eHHafI Ha IIpe~ HTepammx, T.e. ~ pas npornosnpyeTCJi: 
IIepBoe n,PH6JmliteHRe. 

PaCCMaTpmlaSTCH Taroite MeT08 IIOCJienoBaTeJibHOro COCTommR: dzyHK-
In!OHWia (I5). IIOJIODM Ci (!:I)= 0 II.PH L = 2, , , , , VI. ; Tor.zta , 
94 (~)=~(!1) j

1

2 (!:J). • Pemaer sa,naqy MmJHMY?,1a 'J 1 (!1) • 3aTeM IIOJiaraeM 
91.(!j)=C,.CY)f~(Y)+Czf2.C~),c'i;.O. B xaqecTBe nepBoro npH6Jrmite~ 

ncnOJir,syeM peineJne, IIo;ryqeHHoe ·WIH 81 C !:t) • IIoon:e eToro -BOSMymaeM 
€,_ .n;o Be.mrtmH!l · Ca C !:f) O"Yxaeamiml npoD;ecc· npo.ztOJilltaeTCH .n;o 

Tex nop, noxa· Ste (!j) He cTaHeT paBHUM S ( !:1) (I5). IlpeWIOJlteH-
HUe MeTO'A!i ll08BOJ.IBJIH peumTI, MHoro pa8JIH'mliX m.n;e;rr,imx npm.repoB C 
WIOXO o6yCJIOBJI8HHllMH MaTpHD;aMR recce. 

MeTO'A!i HI,moHa H KBa,nPllTRi:m:Oti'OllTHMHSarntH B o.n:yqae BHtmOJIJIMLIX 
{pyH.Krntl Tpe6ym paccMOTpeIDm'MeTO.Il;OB qnCJieHHoro .Itl$lleP8HrntP01Wllm 
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IPYll~ f ( ':!) H zl ( !:J) Bl1JIOT1, ,I(O BTOpmt IIpOH3BO,ItliIDC, IlpR pac'!e-

Tax 0Ka3MOC1>, llTO mm6o.,ree npHeM/IeMW,UI MeTO,I(aMH B 3TOM IlJiaHe BHC

TYII8.IOT M8TO,Itli BOCCTaHOB7IeH11fl 8aBHCHMOCTet1, B llUCTHOCTH, M6TO;Itl:l tpa.KTOp

HOro rui:wmaa / 7 /. C 0.I(HO.tt CTOPOHU, OHR Ha.MHOro COKpa!llaR)T Bpe!&I BHllllC

Jiemm Iij)OH8BO.I(HIDC, a C .ztpyrOit - mltmCJieHHe IIpoll8BO,I(HIDC rrpaKTITT6CKH 

He 8aBHCRT OT BH6opa mara .I(IICKpeTH8av;Im. 

IIpe,wroJKemru:e MeTo;Itl:l, no CYJileCTBY, rrpe.ztcTa.nmnoT co6ott o60611!etme 

MeTO,Ita rrpoCTOit HTepanmr aa ClleT CJiomtoro qiopr.mpooomm 3KBmiaJieHTHOft 

cxew Y = <f., (Y) ,1J)IH HCXO.I(HOit CIIOT6MU f (Y}= 0 • 0611!lie TeopeMli 

0 CXO.I(HMOCTH HTepa.rmommx npo~eccOB Y.Ka8HB8.IOT ,I(OCTaTO'!Hlle YCJIOBJm, 

IIPH KOTopmc CYJileCTByeT pememre Yo CHCTeMU f (!I)= 0 , a Ta.Klli8 yc

JIOBM, nplt KOTOpIDC rapaHTRpyeTM CXO.I(HMOCTI, HTep~. 3TH TeopeMU 

YCTEUla:Bmm8.IOT, 'ITO CKOpoCTI, CXO.I(HMOCTII MeTO,Ita IIpOCTHX 1lT8pa.rmit He 

HIDlte mmei!Hoit. TeopeMU O CXO,ItllMOCTR YTBep,lU(aIOT, '!TO eCJm 'f1 ( Y) 
,n;mpI,epeHU11pyeMU B HeKoTopo.tt mtnyliJIOit OKpecTHOCTH pemeHJm '1o lt IDC 

rrepmze npoH3BO,ItID.le HenpepUBHU B TOllKe .Yo , TO .n:ocTaTO'iHOe yCJI.o-

BHe CXO.I(HMOCTlI MeTo.zta npocTott lITepav;im, Ha'<!IDlru<llleroCJI H3 MIISKO.tt OK

pecTHOCTH pememm, cocTOHT B mmOJIHemm HepaBeHCTBa Ao (W(!I,,)} < 1. , 
r.n:e Ao - MaKc1IMBJI1>Hoe rro MO.IlYJIIO co6cTBeHHoe sHatzeIDie MaTJ>llltU .flxo-

6n W B TO'!Ke Y,, • KpoMe Toro, CYJileCTBj'X)'l' eme H .ztpyrne 60Jiee 
CJia6ue .n:ocTaTO"llme YCJIOBWI CXO,I(IIMOCTH. ECJm paCCMaTPl!BaTI, npe,WIOJKeH

HHe RTepaTRBHile MeTO;Itl:l B npocTpaHCTB8 cpaKTO.[JOB H BDeCTlI IIapaMBTP pe

JISKCru:tmI cJ.. > 0 ' TO Y.Ka38HHile ,llOCTaTotnrae YCJIOBM Bcer.zta 6Y}J,YT ll!I

IIOJIHeHH • .lvm Kal!(,IJ;Oro ROHKJ)eTHOro Bz;na sKmmaJieHTH0.8 cxeMU o~eHm CKO

poCTH CXO.I(HMOCTH MOryT 6HTI> .nyqme. CRopocTI, CXO,ItHMOCTlI MeTO,Ita HJ,moHa 

B npocTpaHCTBe q,aRTOpoB He HIDlt8 KB8JU)S.Tll'llIOit. 

IIpru4ene1me .rrepaTmmux npo~e,eyp cBO,nKTCH K pememm mmei!Hoil cnc

TeM!i. Y1msamme oonpocu paccMaTplIB8Jillc1> MHOl'lIMII aBTopru.m: TmconoBHM 

A.H.' Ca.Mapc.KKM A.A.' MaptryROM r .H.' ro,n;yHOBliM C.R. I ApceHIDIOM B • .fI •• 
3amm:milM II.H., KrumT.KmillM H.H., ApymymmoM O.B., ~a.zmeeBofi B.H., ~a,n;
,neeBHM ,ll.K.. MoposolUlM B.A.' BoeBo~ B.B.' MOJI"l8HOBW4 H.H.' HK
.KMaeBliM E.C., IIonoBHM IO.II., I{ysHe~oBHM IO.A.,~pcaitToM r. ,· Mo.irepoM K., 
YZJIKHHOOM D., Pa.2HmeM K., I'oJiy6oM r., KaxalioM Y. H ;IU>, .lvm pemelm.'l 

CHCT8M C oco6w.m .MaTpxmaJ,m,a Truate npoHSBOJII,HllX .mmeimllx OHOTeM npx

M8Mm0Jl MeTo,nu pe:cyJilil)HSav;Im (TmcoHoB A.H., ApceHHH B.H., 3a:arom II.H., 

TB.Halla B.II.), mepaTHmW8 MeTO,Itll (GaMapc!td A.A. 1 MapllJR r.H., HK
KOJiaeB E.C., lIOIIOB D.II.) H M8TO,Itll cmrrymipHoro pasJIOJltel:llUl (Boe:BO,Itmi . 

B.B., I'o1ly6 r., Pru!Hm K., RaxaH. Y.). 

B pccemarpm nr:m pememm mmelma cy:cTeM xcnom,soBaJiac1, Hop.m

poBRa1 npm.maaeMarl B <palt'l'OpHOM 8.H8JIH38 ~~ 
B ~tzei:EiepTOtt rJia.Be ]l;RCC8piraIJ,mt pac~TpmiamcJi: M8TO;Itl:l HHT8rpHpoBa-
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IDL'I o6HKHOBemrnx ,ItHqxilepemm;aJII>HWC YPaBHemrli. KpHTep:ueM ITPHM8lmMOC

TH SIBHl:lX MeTO,I(OB, KaK npa.B:wro, SUlJ!IieTM xopolllM o6yCJIOBlI8HHOCTI, MaT
Pnml .fIRo6H. K '!HCJIY ymmepcaJII,HIDC JmlWX MeTO,I(OB OTHOCJITCJI: SKCTpa

lTOJI.fI~Omrue MBTO;Itl:l A,ItaMca, MeTo;Itl:l npornosa H KO.PJ)ElJ1J!I:tlm, MeTO;Itl:l PyH

re-l{yTTa. C TOllKII speHRJI Teopmt yrrpaBJieHRII OCHOBHHMII yrrpaBJiltl(IIt 

napaMeTpaMH IIPH BH6ope MeTO,Ita JIBJ!HJOTCJI: BeJmlmHa mara HHTerpHpOBa

™· TmI M8TOna H IIOJllP!OK M8TOita. IlpelllIOJiaraeTCJI 1 llTO lt1I.lt llpaBOtt 

ll8CTH ,IIR@Jepemp!a.lil>H!,OC ypamremifi B HOpMa7II,HO:tt ipop,re BlIDOJIHeHO YOJIO

mi:e Jimmrmta. PasHOCTHUe MeTO;Itl:l xaprutTepnsymC.11 TOttHOCTI,IO' ycToiitm

~ H s@leKTHBHOCTI,10. To'iHOCTI, MeTo,Ita orursaHa C .ItBYMfi HCTOllHHKa

MR onnt60K: norpenJHOCTI,IQ M8TO,Ita; onnt6Kott oKpyrJieHIDI. 

B ,1];3CCe1)'ranmt paocMoTpeHU paSJm'!Hlle acrreRTH llpm.u3IDIMOOTH JIBHHX 

H IIOJIYJIBHilX w.eTo.ztoB. Illar RHTerpnpoBaHWI BH6HpaeTCJI ns yCJioBHil: ye-. 
TO~CTH H TOllHOOTll MeTO,zta. Cyn\8CTByeT Jm.1itHJijI I'PEUn1Wi B ,Iij)06J:!e

mm mara, .KOTopaa: orrpe.zteJIJieTCJI pocToM omH6oK oKpyrJieHRI! H s@le.KTHD

HOoTI>JO MeTO,Ita. Bu6op MeTO,Ita H mara HHT8rpHp()BB.HmI pacc?.laTpRBaeTC.11 

.KaR sa.ztaqa oIITm.~woro ynpaBJiemm no MHHKMHsav;im JIOKM1>Hott onm6im 

M8TO,Ita. IlpH aTOM K ynpaBJiemno Ui OTHOCHM TmI MeTO,Ita H ero no-

pii.,IJ;OK, a K U1 - BHYTPemme rrapaMeTpu MeTO,Ita. Ha BeJIHTmHY mara 

HHTerpnpo:Ba.HWI HaMa,n;lma8M orprutwiemm: h1 ~ n ~ Vt.a • K . U.1 OTHO

CHM Truote BU6op BeJIHtmHH mara HHTerpHpoB8.Hlll!. Ilo'!TH Rrult,ItaJI rpynna 

SIBHIDC, ITOJrYSiBHUX H HeJIBHWC MeTO.ItOB lIM8eT CB060;nHlle mzyTpemme napa

MeTpil. 

Bu6op mara HHTerpllpoBSHWI cHatzWia nponsBo,nKTest no rrpmmmry 
PyHre I a saTeM MeTO,Ita.Mli cpaKTOPHOI'O aHaJmsa CTpoliM SaBHCl!MOCTH BeJIR

'ill'.H!,l mara OT SHatzemnl npaBllX llSCTe:tt .I(IIqxliepeHU11am.HIDC yprumemnl. Ta

KOfi ITO,ItlCO,I( Ylf.8HI,nla8T KOJIR'I6CTBO npo6 II.PH BH6ope mara. 

CynieCTBYJOT sa.ztatm, ;rI,1IR ROTO.PJ:IX HeJil',SJI no.,ryrnrr1, pememm 38,I(atm 

Konm: HBHmm H IIOJIYStBliliMit MeTO,llaMliI B COOTB8TCTBm/I C Sa.rtaHHOff TOll

HOCTI>JO, DSPI>RpyJi JilllIII, M8TO.It, ero BHYTP8HHH8 IIapa.MeTp!l, JIO}llmOR M8TO

,Ita ·H BeJm'mHY mara. n • Y.RaSB.Hmie 3Em8,"m OTHOCllT I< 3Em8,l!aM O 60JIDIImM 

napa.MeTpoM. IIepe'Il!OJ!llM OCHomme fiPlt'mHl:,I, KOTOpHe llpn:BOMT .K 9KOTpe

l/18JII,HOil CKTY8lllm B 88,ll;Slle Kollll!: I) TOllHOOTli pememm 88,I(all:Z KollM; 
2) 60Jll,ll!Ott lipCMB.l!YTOR BHT8rpnpc>BamW; 3) 6onmo:tt IIOpsJ.ll;OR OHCT8WJ 

4) "OJIOZHOOTI>" lm'm0JI8Hlm npaBOit 'laCTHJ 5) HMK'll'l:8 ODI,HO OCUWlJIHPY'

DltiDC pemem!fl:; 6) OYll!80TBOBaim8 ,l!;OCTaTO'IHO 6om,moro 'ClltOJia pa3pm30B B 

npa:BOtt tzacTH; 7) OYJileCTl30Balme.paspimoB 2-ro po,Ita; 8) llt8CTKZ8 CHC

TBMil. 

.lvm HHTerpHpoBSHmt CHCTeM B 8RCTpeMMl>mDC OHTY~ npmeHH

m'CSl Henmme cxew. Ilpll pememm a.nre6paxqeoimx ypa.BRem!fl: BOSHHKB.m 
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I:, 

IIpo6JreM!l, CBR:38HHlle C ruroxott 06yCJioB1IeHHOCTl>Xl MaTP~ ffKOOH. IlpH 
pememm .mmeilHmc ClICTeM HCIIOJII,3YJ)TCH MeTO,Iµl, npewrOJJtemrue B TpeTI>eil 
rJIEme. B PH,Ite CJIY'laeB 'lacT1> IIepeMeHHHX BH'llICJIJieTc.a: snmw,m H IIOJIYHBHH
MR M8TO.ItaMR, a OCTMl>HM 'laCTl>-C npm.reHeHHeM HeHBHHlC MeTO,ItOB, IIpll'leM 
IIepeMemwe paso:imamc.a: Ha ,ItBe rpymm Ta.KHM oopasoM, 'ITO II.PH npI!:MeHe
mm Hesrmw:x MeTO,ItOB MaTI)lma ffROOH JmJISI8TCff xopomo 00YCJIOB7IeHHott. Ilo
JIY'l8HHOe pemeHHe 3aTeM HCIIOJIL3Y8TCH B Ra'leCTBe nepBoro npRci.nmKemm 
llpH pememm CHCT8Mll C wroxo o6yCJIOB7!8HHOtl MaTp~ett. B ,ItllCCePTamm 
npHMeRIDYl'CH ll .ztpyl'H8 MeTO,Iµl napaMeTPH3artmt, HanpaBJiemrue Ha BHOop 
nepBOI'O npHOJimteHIDI. HcIIOJI1,3YJ)TCH Truate MeTO,Iµl HOpMRpoBKH lI 3aMeHH 
nepeMemmx: ~ "YJIY'IW8HR!l11 CBOfl:OTB HeJIHHeil:Hott OHCTeM!l. 

HH,ItllKaTOpoM ROHTpoJIJ! BWllICJIHT8JI1,HOI'O rrpon;eoca CJIYDT wry~ 
IlOHTPllI'IDta. Ha aTO OOCTOJIT8JILCTBO BII8pBHe y-Ka38JI mwioB A.A. r-3 • 
OH JB:8 rrpewroim,r ~ pacmHpemm ~ llpHMeHHMOCTll SIBHHX M8TO,ItOB Ha 
~OM mare M8HHT1, nopst,ItOR MeTO,Ita PyHre-l{yTTa no orrpe.zte.ii:eHHOMy- 3aRO
HY· ~ronm IlOHTPfll'HHa 'IJBCTBRTeJI:E.Ha R BHOOpy MeTO,Ita, ero IIOp!I.It.Ka 
ll BeJllllmlll:l mara h_ • OHa JmJIHeTCff HHTerpan:oM OCHOBHOfl: ll COIIpru!teHH0:11 
CHCT8Mll. KpoMe Toro, <liYHmnm IlOHTPfII'HHa O'leH:E, tzyBCTBRTeJI:E.Ha R TO'IHOC
TR IIORCRa pa3pHBa npaBHX 'lacTett ,Itll@.iepeHD;HMLHHX ypaBHeHHtt ll MeTO.ztY 
IlORCRa. Ilpll 3TOM 0Ra38JIOC1,, 'ITO HeoOXO,ItllMO IIpoBO,ItllTL O.I(HOCTopoHHHtt 
IIOHCK TO'l8R pa3pHBa npaoott 'laOTB ll O'l8H1, TO'IHO CJie,ItyeT onpe.zteJIR:Tl, 
3Ha'leHHe <liYH~ cnpaBa. TotmOCTL IlOHCRa paspHBoB oepeTCH Ha Hec
ROJILKO IIOpst,ItROB OOJILme, 'leM TO'lHOCTL pememm KpaeBott 3Ma'llt. 

Ilo aHMOI'lm C BBe,It8Hll'.8M IIpoMexyTO'lHHX ce'leHHtt npH pemeHHH Rpae
BHX 3~'1 lICIIOJI1,30BaHRe BHYTP8HIDIX IqJaeBHX YCJIOBm! II.PH IIpI!:MeHemm 
HeSIBHHlC cxeM TaroKe II03BOJLR:eT YJIY'lmlITl> CBOil:CTBa MaT~ ffKOOH, XOTJI 
pa3M8pHOCT1, IqJaeBOfl: 3~tm II.PH 3TOM B03pacTaeT • 

MeTO,Iµl pemeHRH Rpaema 3MatI B aRCTpeMaJILHHX Cl!Tya,umrx paccMaT
PRBMH MHorne aBTOpH. Eom,myio pOJI1, B pememm IIO.I(OOHOI'O po.zta 3~'1 
curp8JDI MeTo,Iµl nepeHoca rpaHR'lHHX yCJiomtll. CymecTBeHHH:11 BKIIM B pa3-
pa60Tey ll Pa3BRTH8 M8TO.I(OB nepeHoca rprumtlllllX YCJIOBm!~ .mmefumx: 
3Ma'l BHeCJIH: B.7J:a.nm,mpoB B.C., ro,ItYHOB C.K. '· I'eJII4?aH.It H.M., Jioey
~eBO.Klill O.B., MpaMoB A.A., EaxBaJioB H.C., ~.ztopeHRO P.II., T~p H. 
lI .zu>. MeTO,Iµl rrepeHoca Ta.RlKe HCIIOJI!>3YJ)Tc.rr npH paccMOTpeHHH .KBa.It.PaTll'l
HHX.M8TO,ItOB OIIT:m.m3amm. C .ztpyrotl CTOpoHH, IIpe,ItCT8.BlISI8Tc.r! n;eJiecooo
pasHHM llOIIOJII,30BaTL MeTO,Iµl IIepeHoca B RatieCTBe nepBOro llpHOJm:atemm 
IIPH IIJ)l!MeHemm Hesrmw:x'cxeM HHTerpllpoBBJmlI • .llJIJI aTOI'O HeOOXO,ItllMO pac
CMaTPllBaT:E, IqJaeBHe YCJIOBM IIO HenpepHBHOCTll rrepeMeHHHX BO BHYTP8HH8il 
TO'lK8 OTpe3Ra lIHT8rpllPOBaHWI. . 

IIIITM rJiaBa ,It0:CC8PTrutmI IIOCBml!eHa OIIpe.zteJiemno MaHeBpemru:x: B03-
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MOlKHOCTeii JieTaTBJILHHlC annapaTOB. 3Matia.MH lllDlteHepHoil u MaTeMaTH'I8C
KOti OIITIIMII3atnm B ,ItlIHa!,!lIKe IIOJieTa 3lllmMaJIHCL: KpacoBcKHil H.H., Mou
ceeB H.H., Oxo~cKllilJ.E., 3HeeB T.M., HBa!IUGIH B.B., ffpomeBcKHil 
B.A., lliwroB A.A. /I-3 , IIIKMOB JI.M., EBTymeHKO 10.r., IleTpoB A.A., 
HJIJrapuoHoB B.~., KpacHomeKoB rr.c., HBaHoB IO.H., ToRapeB B.B., ~T

KHH JO.M., I'po.ztsoBcKHil r.JI., HcaeB B.K., CoHHH B.B., EapoKltil: H.JI., 
CMOJIMROB 3.P., lilrLHH B.A., CRplDJHII'ieHKO C.JO., KpoToB B.~., lypMaH 
B.H., Illroxux B.II., rOJIYOeB JO.~., CmcapyJm,Itse JO.r., AJieKceeB K.E., 
EeoeHHH r.r.' liieJnmH JO.H. ,IIammmeB B.T.' I{ypMHoB A.H.' EpOIIIKllH M.~.' 
I!hrJroB Kl.A., lilHpoR0110Jic B.C., MueJie A., Epa.il:coH, Xo JO II!n:, ,Llo.wpmca,MT 
II .ItP• 

0CHOBH MeTO,ItllKII pemeHRH 3Ma'l ,ItllHB.MruGI IIOJieTa B peryJIR:pHrr fff'
'lae Ha 6a3e IIPHHltlDI8 MaKcmzyMa owm paspadoTaHH IllwroBHM A.A. r-3 , 
IIIK!moBHM JI.M., :lKeJnmHHM JO.H., CMOJI:MKOBHM 3.P., HJI.Jra.PHOHOBHM B.c». n 
JU). IlJwrOB A.A. IIpeMOJKWI llCIIOJI1,30BaT:E. }J,1UI IlOHCRa IIOCJie,IJYD!tKX llpH6ml:

llteHHil: B HTepaTHBHl:lX rrpon;e.nypax M8TO,Iµl RBMPaTH'lHOtt 3KCTpanomnnm. 

B ,ItllCCePT~ pacCMaTpHBaeTCH 'laCTHW! ~ .I(Bltllt8.HHR: M8.T8PRM1>
HOil TO'IKH B CROpoCTHOtt CllCTeMe KOOp,Itlma'l' • .LlBmteHR8 n;eHTpa Ma.CC O'l'HO
ClIT8JI1,HO CHcTeM!l OtPl cooTBeTcT:syeT rrOJieTy HM wrooKOtt HeBP811!8.ll>-
mettCSI 3eimeil. · 

Sa.na,ia A50 • Ha.il:TH mi.I/\ t.1 , eCJm 

~::: \ P-Q-v-n~ 5iM.8}m~1
, t. E [t.o,t,1, 

e ::: l PC~cos1 + c;Ycosr-mc;cacos9}(c{m"J1 

. ' 
tf ~ {- s.iM4' (P<¾ + c;y)} (m tr cose c; r: i =lfcosecoscp, 

. 
~:: \TSVll.9 1 ~ =- - ,r cos es tn. <..y , m = ol p . 

_n,m CllCTeMH ypaBHeHHtt ,ItBHllte.IDm Sa,,ItaHil H2'laJil,HH8 II rpaHll'lH!le YCJIOBmt: 

\f (i.o) = \f o , 0 (to) :: 8 o , tp (l,.) = ~ 0 , 

'f ( lo) = t O , ? (-t.) = 10 , z ( to) = ?- , m (to)= m
0 

, 

1f(-t1) = u, > e cq = e" , 'f c-1:.,) "'~1' 

f ( ~):: f 1 ~ (t.):: i1 r (-f1)=f1 I m(t◄):m,f • 

17 



~. mco~e B ypaBHeHRll, onpe;neJimOTcsr cooTHomeimm.m 

Q =-C.:ic:f'lf2.Se.·'-, Y=C~f'\f1 S2"', ~=~0 
1 

C C i -.H 
;)( ::. :Ce 'f- ~ Ca + C:x: 1. J f : ? 0 e 

OI't)8.lffi8HRII Ha yrrpaBJIJtICIIJ;l!e <pyHifilmt: 
Mi-. L C cma.:ic . L 

h,=C'j -C~~o, V\.'l.," y- ~ ~o, n.3 =?,-P~o, 

~'1::.P-P,.~o, hs::lf .. -¥!.O, hG=o-6'2 !::O, 

n;-: c,-t-C:ic:, ~a, Ylg;::: Cx-t-C,1.60. 

~as9~e oI't)8.lffieHl'l:IJ: 

9" : ~, - tr ~ a ' 1f11 = U' e lf/2. 
10 ) 

1.f,'I.::. u'. D n;z. 
2.o \.. 

9'L=1f-lf.n.f0, ~?."~11 -?!:0, ~~::~-711!..o. 

CMemamme Orprumtiemm: 

' 

hs ::. n~ - N, ~ a I h,o :: Na. - Vl.~ ~ 0 , V\':1 aqf9 f1+ cos 9' 

h.11 =\(Pc~ -t cty) !)\,V\0stV\9 (mucos1.e½J1l-N1 !::O. 

CMliCJI o6osHatzemtil JmJUieTcsr O6111enpmvtTHM B ,Itmia.MIIRe nOJieTa. ,D;7m peme
™ sa;natm A50 B KatI8CTB8 nepBoro npH6JmlKeHRll pacCMaTpHBaeTC/I Pim 
'laCTHliX Sa,wl'I C qnIKCHpOBamtl:lM BpeM8H8M H paSJllitlllll:MK xpaeBHMll YCJIO
BHIIMII, ltOTopue HMelOT H CaMOCTO.l!TeJIJ,1{08 sHatzeHRe. C .JUlY]."Otl CTOpoHU, 
80Jm SHa'leHRe BU6paHHOI'O ®11!.KlmOHaJia CTporo MOHOTOHHO Ha OllTRMBJ!I,HOtl 
TpaeKTOPHH, TO qIK.KCHpoBaHHoe BpeMfl t'\ 6y;n;eT MmllIM8JiliHUM llplI if!m:'Y
JmpyxlllBX B sa;natze KO~8BWC SHatzeHWDC qiasoBIDC nepeMeHHWC. 

-Sa.Italia A53 . • HaiiTH m cu:· tz Ci:1) sa qntKCHpoBWIHoe BpeM!I ti npu 
orpamrqemmx sa;natm.A5O •,JVIJt.CJIY'iM HeqnIKCRpoBa.liHHX rpamitIHHlC yCJioBHil. 

3a.na'la A54• HaiiTR l'Y\(lX t (t,) sa qllIKCHl)OBalllIOe BpeM!I i1 , ec-
JIH BUnOJIHeHH orpamrqemm sa;natm A5O H rpamrome yCJioBM He qIK.KCRpoBa

HH. 

3an:a'la A55• Tpe6yeTC.ll. onpe,I(eJIHTl, MaKCm,wM z ( t,) llplI Ha.mrnm 
Orprumt{eHd sa;natIH A50 sa qllIKCRpoBaHHOe BpeM!I. t .. 'nPR'l:eM I'paHH'mll8 
YO.'IOBRII He qllll(CHpO:Brum. . 
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AHMol'H'IHHM o6pasoM pacm&aTpnamcsr sa;natIH A56 , A57 o max\ 0 (i1) I 
H m a::x: \ lf (-l,)I sa qnIKCRpoBaHHoe BpeM!I t 1 • 

Sa;natIH :SU• B~, B13, B14, B15 npe;ncTa:BJ!Jll71' .oo6ott sa;natIH A~~. 
i = 3, 7 COOTB8TCTB8HHO, qIK.KOHpOBaHHHMH rprumtlHUMR YCJIOBHllMH 1 

llpH'l8M SHa'l:eHlle KOOp,ItmiaTbt, no KOTopott Hlll8TC/I 8KOTP81»\YM, He qllIKCH
pyeTCJI • 

3an:atIH o KOHUemn.m MHoroo6pasrun.m 

Sa;natza Cn· HattT:e: MaRCmzyM ~ ( -t.) sa qllIKCHpoBaHHOe BP8M!I t1 
np11 orpaHRtzeHRRX sa;natIH A5O , eCJIH 

a.11 ~ if ( i:. .. ) ~ 0.1-i. , Q'2." ~ 9 ( 11.) ~ Ua..,. , Q.3., ~ tf (t1) ~ C\.12. , 

Q"1 f ! (t.i) f Cl"2. , a6" .!: r Ci,)~ a,-z., a.,1 ~ m(-1:..)~ Qn; 

r;ne Cl~ - ltOHCTaHTH, nPRtzeM tzaCTli KOOp,I(mlaTu B KO~e MOllt8T 6IitT1i 
qIK.KCHpoBaHal HanpHMep, QE,\ = QE,?.. , 

Ilo aHaJIOl'lim O sa;na'lett eu.paccMaTPID3atoTC/I ~a;natIH C1~_._ i = 2,5, 
KOTopue no nocTaHOBKe coBna;nam o sa;natza.MH B 1,1 , ~ = 2,5, r;ne 
qllIKCHpoBaHHbte .KpaeBRe yCJiomm SaM8H8Hl,l COOTB8TCTJ3Y]OOtHMH MHoroo6pasH
.l!MH. 

,ll;7m nocTaBJI8HHWC sa;natz aHMRSHPYIOTCSI H8O6XO,I(HMH8 YCJIOBWI 8KCT
per.fj7Ma H paccMaTpuBaJOTCJI aJII'OpuTMli onpe;neJieHWI OllTHMaJII,HOI'O ynpaB
JI8HRll B KaJK,Itott pactzeTHOtl TOtIRe t . ll:OKaSHB8.8TC/I CYlll8OTBOBaHR8 
HeperyJIJipHHX TotzeK ,JVIJt orpaHRtzeHHtl Bll'.,I(a U-i1 ~ '5 C:t) ~ ¼2. . 

B mecTotl rJiaBe ,I(HCCePTartmI pacCMaTpHBaeTC.ll sa;natza ynpaBJieHRll 
OOHOBmlMH MeT8JIJIOnOTOK8MR KOMII.1I8KCa. 

IlyCT:E, ,I(Blilllt8Hll8 noTOKOB M8T8JIJia OimcHBaeTC.ll CHCT8MOtl ,I(HqX1)8peH-
IOIMliHUX ypamteHHtl: 

X;. =t,.i (l)-::X:t'\.lto(t(l), i E [t.o,t.J; 

:X ,i =- :X l Ut d.t ( 4-) - .f-t (-t) X2.( J ~ ( t) ; 

X3~ : Jt .. (-l) X2.i}t (-t.), i.:: ~ . 

(I9) .· 

3.I(e 01, ~ t (l) , J, t ( l) , .f\i. ( l) , ').. t l -l) - sa;naHHHe ®1Htmm! BP8?e
HR t . Ha qiasoBRe nepeMeHBbte sa;nmm orpaHRtzeHWI no eMKOCTH oKJia;ztOB 
H no arperaTBM: 
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I: 

I( I< 

I..:x. ~ qi 
L>1 

2... X2 i: !::: Q2. X.:, X2,, X..ii ~ 0, i,::: µ; . ' ,.,,1 

orpaHWie.HWI Ha ynpallJillllllle ~ mrem BH.It 

~ U,: {, ~ ( i) , itL· ~ 0, 1L. ~ 1 , i =- i;k , 
L 

r.zte P ( t) - 3a.zta,HH8/I qiyH.Kimli BpeMBHH t 
Ha1l8.111,HHe YCJIOBWI: 

(20) 

(2I) 

x, (to) ::.X, 
0

' X1., C-to)=X2i ' .X3i, ( t.o)= :t3i) L =1, I< ; (22) 

rpamrome yCJiomm:: 
I< . 

a) JC''li. (·l.)~ Qll' i = ~ ; CS) 2... .X3~ (-q ~ Q~ j 
i.=-1 

(23) 

X;. (-l:1), .Xat (i.), L=~ _ He qimto:apc>BaHll. (24) 

3Maqa Asr. TpeCSyeTOJI BliIIOJIHHTl> YCJIOBRe (23) sa MmmMWil>H08 
Bpem t 1 np:a Ha.7.lltlllm orpaa::aqemut (!9)-(22), (24). 

. 3Maqa As2 • Sa qimto:apoBaHHOe BpeMSI 't1 TpeCSyeTOJI ,llOOTlm, MaR

OXMBJil,HOit npoRSBO)Ull'eJ!l,HOOTK B CJIYTIQ8 Orpa.HH1ieHKit (!9)-(22),(24) 
B OM!lan:e OJie~ero qiyH~oHSJia: 

.K. . JS. 
J = ?- /3,X.1i ( t1), d"!.i ~ O, ? 4'ai = 1 , (25) 

4:1 1•1 

r.zte (li. - B8OOBll8 R08qqnm;II8HTH. 

* 3a.Ita'lll A6r :a A62 oooCSunma B.BTopy l{ysHeitoBa C.B. Yxasamm:e 
sa.zta'lll He CSwm pemeHU ,llO RO~, K, R.POMB Toro, B HHX H8 pacoMaT.PH
BSJiao1, BOSMOXHOCTl> CYlll8CTBO:BaHlm Hepery.MpH!DC o:aoryainut. 

.1vzSI paooMOTpeHHllX 3a,llaTI npoB8,ll8H aHwm:s H80CSXO.ItKMUX YOJIOBd 
8ROTIJ8!.ij'Ma K ,llOKaSaHa BOSMOllll'.OCTI, CYll!8CTBO:Bamm HeperyJmPH!lX Tpa-
8KTO:pml. Ilp:a S'fOM O.Ka3aJIOCl>, TITO B H8ROTOplllC TIQCTHlDC lt Bammx ,W!JI 

npaKTmm OJIY'lMX BOSM038H CmtTeS OllTHMalll,HOit nporpaMM!l. 

B KaTI8CTBe npm.mpa ,llOI<8llt8M CYll!8OTBOBamt8 HeperyJISq)HHX Tpa.eR
TOpd ,WIJI orpamrurnmt 

3E KysHel.{OBa C.B. M~eJmpO:aaime .ItRCKP8THO-H8IIJ)8pliBHHX llpOR8BO,IJ;CTB8H
HHX OCS7>8KTOB. ll8B8CTRR J3Y3OB, 1I8pHaJI M8TaJLJ'lYPI'Wt, !980, J& 7. 
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I( 

~ 10 = i (.x, c:,l, U,: - jtiXzi}i)= 0, ~ii= U. -1 ~ O, 
,. 1 

K 

920"',?-uc: -pct) 1::0, ~1~=-U,.!::o, ,=1,,(. 
,:11 

,ll,lH Y.Ka88HHHJC CRCT8M aHwm:TH1Iecrotli 8KBRBaJI8HT HeperyJI.1IpHOCTK HMeeT 
BH.It 

V2.i +,>1.Xtd.t+va-\l1t=O, \l1l~O, V2t ~ o, 

V11. ~,i. =a, -Vii. ~2.t =o, t ... 1, \(, 

V1~0, Vi~o, V1~1o=O,Y2.~2.o=o, 

+ ( 'V1t -t~2.L) T V1 -tV1. =i . 

(26) 

C:acoreua (26) ltMEl8T H8T.PRBRaJil>HO8 peme1me OTHOCKTeJll,HO 'J 1 I ~ t. I 

V1L , ~1.~ , i.:: .f';T<. • OTcm.zta CJie.ItYeT BOSMOlltHOCTl> CYll!8CTBOB8llltll: Hepe-
rymrpma TOTI8R. . 

B nprutOJKeHRK I npmie'A8HO 'AO.KaSaTeJU,CTBO T8OpeMU CYll!8CTBOBaHml: , 
OIITHMaJU,Horo ynpaBJieHWI ,W!JI sa.naTIR Bo (rJiaBa I) • .I{OMSaTeJil>CTBO. T80-
peMU npoBO)Ull'OJI no C.X8Me JieCSera-TOH8JIJIR H COOTOKT B npoBepRe mmy
HenpepUBHOCTH CHHSY MWmMK3R.PY8MOro qiyH.Kr(l!OHSJia K KOMIIaKTHOCTR MHO..: 
EeOTBa .ItOilYCTHMl:lX !<pRBHlC B COOTB8TCTBYDq8tt TOnOJIOI'lm. 

CYll!eCTB8HHldt BKlia.zt B pemeH:e:e npcCSJrew CYlll8CTBO:BaHml OIITRMaJll,lijDC 
ynpa.PJiemrli BHeCJIR: H.H. Eoro.moCSoB, H.H. KpacoBcKd, A.~. WJmIIIIoB, 
B.M.TuxOMllJlOB, JI.fllir, .IvK,Bapra, K.OJiex, JI.TiesapH n .n;p. , 

B npmroxemm II npmie.n;eHH peme.lmll paccua!rpmiaeM!lX B rJiaBe Y 
aa.ztaTI no onpe.n;eJiemno MBHeBpemw:x: BOSMOZHOOTett naoca,mpcKll'.X, ono.P
THBHWC lt yg:e6HO-T.P8Jm.POBOi:nru:x: C8M01I8TOB. 

PaccMOTpm.t: n,PRMep BBe.n;eHM nap8M8Tpa B sa.naqy C 3aRIJ8It7l8HHHM 
BpeMeHel'4. B sa.naTie A53 nOJIODM _f(t)::.J0 , El(-l)=- 0o , 'f(i):<p

0
, 

t(t): t0 , f Ci):7 0 , m (t.):! mo , TOr.zta sa.naTia A53 c .KpaeBm.m yo
JIOBRl!MII ~ COIIPffl[8HHllX nepeMemmx: 

'f1 C-c1)=0, 'f1 (t.1)=0
1 

Y'-1 Ct1)=0, 
(27) 

4''< (-q=o, lp5 (t.1)=0, ~, (t.,)=o, % (-l,)=o, 
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CBO,IOITCJI K BU6opy qi, Clo) Ta.KRM o6paSOM, 'lTO6ll Y.ItOBJI8TBOPllTl> yc
JIOBmo \f, ( -l:.)::. O, npn BTOM oc1an:l,l1He YCJIOBII1I (2?) BHIIOJIMIOTCJI aB
TOMaTll'l8CIW. )J.aJiee n~OJJtHM 8 = 'U1. f i. ' r.ne 'U.i. - napa.MeTP' f 2. 

- npa.Brut 'laCTl> }J,JI.Jl e . IIOJiarrut BHa'laJie U.i.:;:: C ' nOJIY'll™ peme-
HH8 ,ItByxnapa.MeTpll'leCKOil .KpaeBott sMa'lll'. no mr6opy I.I; C to), 'f 1. ( -t.o) 
'lTO6!l Y.ItOBJI8TBOpl!Tl> YCJIOBWIM 4', (_ t.~):: 0 , lfz ( -t1 ) = 0 , npii'leM B 
Ka'lBCTBe nepBOro npn6.Jm:!te.HIDI ncnOJil>syeM pemeHHe npe)tll.ltYl!leil o,ItHo-
napaMeTpH'!ecKOtt sMa'lll'.. BosMYmrut Ui. .no sHa'leHR!I Ui. = 1 
no.ny,nm pemeHHe 'ABYTO'le'!Hott KpaeBOtt sMa'llI. YKasalIHllil nponecc MOJK
HO npo,nOJIJKliTl> .no pemelm!l llCXO.ItHOil SMa'llI A53 C Kpa8BllMli YCJIOBlllIMH 
(2?). 

IIpn pemeHmI SMa'lll'. A53 (nom,eM Ha Ma.KCID/l8JII,llYJO BllCOTY) MeTO)tOM 
Hl>ilTOHa OKaSBJIOCl>, 'ITO MaTPHUa HKo6n JIB7IJI8TCJI ITJIOXO o6yCJIOBJI8HHOi1. 

YKaSaHHrut SMa'la 6wra pemeHa HeCKOJil>KHMH M8TO)taMH. 

I. BBenemre npoMelKY'l'o'lHoro ce'leHM n rrporoHKa no napa.MeTpy • 

Ha OTpesKe . [ -lo It,,] mr6npaeM TO'l.lcy' i.,, ' npll'l8M CllCT8f.W 
.IOI®le~JLUl!:Ml>HHX ypaBHeHHil Ha [-lo ,l,, 1 HHTerpnpyeM CJI8Ba HarrpaBO' 
a H_e L -l1, , -l::.,.)-cnpru3a HBJieBo .• B Ka'lBCTBe KpaeBHX yCJIOBIIH B TO'lKe 

t.1, <PllI'YPHPYJOT YCJIOBII1I HenpepHBHOCTll COOTBBTCTBynllIDC nepeMeH
ma:. IIpn BTOM C'lll'.TaeM, 'ITO B TO'lK8 -l11 Bl:ll10JIH8Hll YCJIOBII1I (2?). 
3aTeM noCJie pememm sMa'lll A53 °Ha [ to , l 11l nOJiaraeM l,,t t,;-- 61 
lI paccMaTpRBaeM s~a'!y A53 Ha OTpesKe [ "t O , t,'2.1 C BHYTP8HHHMll yc-
JIOBRf!MK B TO'lKe -t..,'1. • )VrJI pememm noCJie,ItHett SMa'lll HCnOJil>SyeM 
HHqx>PMatlml o pememm Ha OTpesKe [ -l: .. , t .. ] . IIpo,nOJ!lltM y1<asa.mntll rrpo
uecc, nOJIY'laeM pemeHHe SMa'lll'. A5~ Ha [to, t..11• 1, -l:11<. = t. 1 

c BJIYTpeIIHID.m yCJiomw.m: B TO'lKe l,"' :::. i -l1 • )VrJI nOJIY'leHM noCJie
,DylClllIDC npn6JmxeHHtt B lIT8paTlIBHHX nponeccax HCnOJILSyioTCJI MeTO.ItH 
npornosa c noMOlltLD ~opHoro aH8Jllisa. 

2. MeTOJtll (prut'ropHOI'O aHaJIRSa. Ha OTpesKe [ -1:o , t ,, ] pemaeM 
SMa'!y A53 c KpaeBw.m yCJiomw.m: (2?) o ncnOJil>SOBaHHeM B Ka'iBCTBe 
nepBoro npn6JmllteHllJI q>aKTopHoro pememm. IIoCJie eToro pemeHHe YTO'l
HJieTCJI MeTo,noM Hl>DToHa }J,JI.Jl KpaeBott Sa,Ita'lll MeHl>maa pasMepHOCTH. 3a
T8M BOSM,ylllaeM t,, B CTopoey BOSpaCTaHKII .no BeJilI'mH!l t,K =- t1 , 
IIpn noHcKe nOCJI8,eyDIIRX npn6Jlmle:imtt ~ pas npoBO,IOITCJI o6pa60TKa 
HaROWI8HHOit HHqx>J)Malnm MeTO.ItOM qiaKTOpHOI'O aHBJIHSa, 

Sa,rta'la A53 peman:acL TaroKe Henocpe,ncTBeHHO Ha oTpesKe [i. ,-I:.] 
c Kpaell!lMR yCJiommMR (2?), npH'leM nepBoe rrpn6mmeHHe B .mmeapnsoBaH
Hott CHCT8M8 o6o6meHHoro MeTo,na Hl>JOTOHa HaxO,ll;wIOCl> q>aKTOPHHMll MeTo,na
Mll. PemeHRe SMa'lll 6wro ,noBe,neHo .no KoHUa, o,ItHaKo BpeM!I pememm 
YBeJllf'IlIJIOCI, B I2 pas no cpalllie.HmO C pemeHHeM no M8TO,Izy noCJie,nOBaTeJII,
HOI'O pacmnpeHIIJl OTp83Ka lIHT8rpllpOBaHHJI, 
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3. MeTo,n: pary.pnmsamm TmcOHOBa A.H. MeTO.It IIPHMBHHJICJI }J,JI.Jl nOJIY
'lemm: nePBoro npH6JmllteHim rrpll pememm JilIHeapnsoBaHHOff CHCTBM!l O llJIO

xo o6yCJIOBJI0HHOii MaTPHUBit HK06H B SMa'le A53• IIpn BTOM OKaSBJIOCl>, 
'ITO MBTO.It '!yBCTBRT8JI8H K BH6opy napa.MeTpa pery.MpHS~ s , TO'lHOC
TH BU'IHCJI8HWI IIpoHSBO.n;HI:rlC H TO'iHOCTH nepeMHOlK8HW1 MaTpHU. IlpH ,ItBOf!
HOf! TO'lHOCTH MallllIHHOI'O CJIOBa MBTO.It.npH 0,00I ~ $ ~ O,0I llPaKTH'lBC
IW He npnBO,IOIT K lISMBHeHRD M8lIIHHHOI'O pemeHRII. TiacTHHe rrpoHSBO,ItHHe 
BU'IHCJUWICL no <I>oPII\VJIB 

'd ~ lf (:x:. 1c h~ )- If (:ic.- h.;.) -- -::.. 
dXt 2 h.i. 

(28) 
MeTO.It peryJI!IPHS~ HCnOJi:1>30BMCJI B ,ItByx BaPliaHTax: npn noCJie-, 

.ltOBaTBJil>HOM pacnmpemm OTpeSRa mrrerplJPOBaHKII H rrpn Henocpe,nOTBBHHOM 
pemeHHH_ SMa'lll A53 Ha [ lo , l11 . BpeMR: pememm npaKTlI'iecKH ooBna.zta
eT C BPBMBHBM pememm no MBTO.ItY qiaKTopHoro aHaJIHsa. 

4. MeTo,n: cmrry.MpHoro pasJioJKemm, .lvrJI SMa'lH A53 IJpRMeHJl:JICJI MBTO.It 
CHHryJIIIPHOI'O pasJIOJKe:Emf[ MaTPHUH HK06H, CHliry.MpHoe PasJIOJ!temre TaKlKe 
OKaSBJIOCI, 'iYBCTBRT8Jil>HO K wzmre MBllmHHOI'O CJIOBa. C nOMOlltLll rrpe~OJlt8H
HWC cpe,ncTB pemeHHe 3Matm6wro .ltOB8.It0HO .no KOHUQ. BpeMR: peme:EmR: SMa
'lll YBeJD!'lHBaBTOJl rrpHM8pHO Ha 50% no OpaBH8HmO C npmnmnoM pery.MpHsa
UHH TmcOHOBa A.H. H MeTO,naMR qiaKTopHoro aHBJIHSa. 

5. IIporpaMMa I= UM I LI • .1wI pemeHl'l:ll Sa)ta'IH nom,eMa ,Ha. MaKCH-
MSJU,Hyio BHOOTY (sMa'la A53) HCnOJI1,SOBWiac1, nporpaMMa. \= U f\/\ IL I CH-
JIHHa II.H.*. IIporpaMMa npm.reHJ1Jiac1, npH naPaM0TPlISaUHH npaooro KOHUa 
Tpae.KTopm t~ H Henocpe,ncTBeHHo Ha OTpesKe [ to , -l,] . BpeM!i noHo
Ka pememm YB8Jill'mBaeTCJI npm.repHo Ha 20% no cpaBHeH11IO c MeTO.Ita.MH ipaK
TOpHoro aHa.imsa. 

6. MeTo,n: HVJIBBOI'O llOJl!WKa, Henocpe,ItCTBeHHoe npnMBHeHHe qiaKTOpHOI'O 
B.HaJIHsa nosBOJIJieT nOJIY1iHT1> pememre SMatm A53 , O.ItHaKO BpeM!i pememtli 
YB8JIHllHBaeTCJI B 4-5 pas no CpaBHeHHD O KOM6HHHpoB8lilWMH MeTO,naMH, yno
MIIHYTHMH Bmne. 

n,m · U (-\:.): UH Toima P = P2. , C:, =- o JIB7IJieTCJI Hepery-
JilrpHOi1 H83aBHCm.,:> OT paoCMaTl)l!Ba8MliX Sa)ta"i. IIpn U (.l): u'1'2. Hepery-

. "'"X. JIJipHOf! 6y,IteT TO'lKa p = P1 'c'j = C::, • 

B np:wroxemm III npHBe,neHH 'laOTHHe pememtli ea,na'l A61 , ¼2-
B nmmoxemmJ:1 ,na.HH,KOmm MaTepnwroB o BHe.npemm. 

* EH6JmoTeKa·IIPQI'PBMM Ha qx>JlTP8.H8 ,U-520 (l!.H.Cwnm),T.I,EI-II-5I44,,Ily6-
Ha, I9?0 o, I8Cf. .UenoimpoBSHHWI ny~ OIDIH. 
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OCHOBHHE PE3.YJII,TATH l1 BIIBO,ll;U 

Ilpe,wrollt8Ha MeTO,nl!Ra 'll1CJI8HHOI'O pememm sa,n:a'l OllTliMBJU,HOI'O yn
paBJI8ImlI Ha 6ase npmn:nma MaKcm.iym IIpH Ha.1rwnnniia.soBHX n CMemammx 
orpaHntJemtlt TmI8. pa.BeHCTB n Hepa.BeHCTB. OHa BK1mtJaeT B ce6a: 
l) pac~Bey npmm;mra MrutC:m,iyMa .ItO ypoBHH pemelmlt ROH.KpeTH!:lX sa
.n:atJ; 2) paspa6oTey 'lltCJiemmx MeTo.ItOB .wra me pemelmlt. CqlopMYmrpoBa
Ha lI ,ItORa3aHa TeopeMa cymecTBOBaJmR'. ,Ma KaHOHHtJ8CROtt sa,n:a'lll: OIITH
MBJIJ,HOI'O ynpaBJieimlt. 

Paspa6oTrumrur MeTO,IUIRa opneHTIIpoBaHa Ha pemeHBe CJie.ztYl(lllHlC rpynn 
sa,n:atJ: l) sa.n:atin c pecyJmpmn.m CMelll8llllliMH orpalml{eHHf!tm H sa.n:a'llt c 
orpa.HH'leHHeM Ha o6JracTl> ynpaBJiemm; 2) sa.n:a'lll: c qiasoBHMII 11 Hepery
JVIPHliMH CMelll8.HlIHMl! Orpa.HH'lemmm: 3) sa.n:a'lll: c 60J!l:,WHM IIapaMBTpoM, RO

TOpl:le BK1IIO'l8m B ce6a Sa,Ita'lll: c IIJIOXO o6yCJioBJiemmMB: MaTJJHn8MI! Hxo6H. , 

ABTopoM, O,IUIHM H3 nepma, 6wm tJHCJI8HHO pemeHH C HCIIOJII,SOBEUm-
8M Heo6XO,ItID,niX YCJIOmtlt 3KCTpeM.YJ,la sa.n:atJH C Heperymipmn.m CMelllaHHUMllt 
Orpa.HH'l8HRIIMII. Han60JII,lll;yl0 Tpy,ItllOCTI, IlpH tJHCJI8HHOtt pea.,msarnm B pa.M

KBX IIPHM8HJI8MWC M8TO,ItOB IIp8,ItOTa.BJIJllOT TpaeKTOPlIH, 6Jm3KH8 K Hepery
JIJlPHl,IM. 

B OCHOBY npe,wraraeMWC 'lll:CJI8HHl:DC M8TO,ItOB IIOJIOJ!8Hll M8TO,Itll BBe,Ite
ImlI n BOSMYI!leHRII napSMeTpa, a Trutlll8 o6pa6oTmr llOJ!Y'leHHott B npo~ecoe 
pememm mI\I>opM.a.IUm. -

Ilpn pemeHHH ROHiq>eTHUX Kpaema HeJraHefumx Sa;ItatJ (IIOHOK Hy.7!8:l! 
TpaHo~eH,IteHTHIDC q,yHRitm1) B pa6oTe npe,wraraeTCJI MeTO.It nepeHoca rpa
HlJlIHWC YCJIOW BO BHYTP8HlIPJIO TO'ley, B ROTopott MaTp~ HK06H .lm1LII-

8TCJI xopomo o6yOJioBJieHHott. 

B. pa6oTe npe,wraraeTM HCIIOJII,SOBaTI, M8TO,Itll CTaTHCTH'l80ROft o6pa-
6oTKR HHq>op~. B tJaCTHOCTH, MeTO,Itll qiaKTOPHOl'O aHMHsa IlplIM8Hlm'l'CH 
,Ma BOOOTaHOB1I8HWI 3aBHORMOCT8:l!, IIPH IlpoI'HOSlIP()BaHlm IIOCJI8.zzytllllIX I!pH6-
.mmemtlt ;Ito HaKOIIJieHHott HHq>op?,!Bllml. wm BH'lltCJieHHlt 'laOTHHX IIpoHSBO.It
HHX npn IIOKCRe HYJI8ft TpaHC~eH,IteHTHUX ~. a Tamte CJfYXaT nepB!iM 
IIpH6JnllteHHeM IIPH pemeHHH Iq>aeBl:lX Sa,Ita'lO ooo6HMB: MaTJJHn8MI! HKo6:e:. Kpo
Me TOI'O, Olm IIPHM8HJml'CJI 08MOOTOHTeJIJ,liO B Ra'l80TB8 HTepaTlIBJlllX M9TO,I(OB 
HY,7!8B01'0 nop.,I.ItKa IIPH pemeHHH Hemmettma: ypmmemtlt. 

BBe,IteHHe napaMeTpoB IIOSBOJI.fi9T p8111HTI, BOI!pOO O IIOHCKe nepooro 
npH6.lnDEeHWI HpacnpoOTPS,Wl8T IIpmleH8HH8 rpa.n:E:8HTHIDC M8TO,It0B Ha~ 
H8Bm:tyR1llllC qlyHRitHOH8JIOB. 

A7!ll HHTerpnpoBaHl111I sa.n:a1m Koo o 60JII,ImIM napaMeTpoM npmrewmrC.11 
HesIBHHe oxer.m. 

IlPH pemeHHH Iq>ae:B!a Sa,Ita'l BHOOROtt paSM8PHOCTH npe,wraraeTOR: B Ka

'l80TB8 nepBoro npn6.7IHllt8mm HCIIOJII,SOBaTl> pememm:.sa,n:atJ MeHl>mett pas~ 
MBJ)HOCTH sa O'l8T BBe,n:emm IIapaM9Tpa lI 81'0 IIOCJI8,DJ10!lt9I'O B03MYlll9HmI. 
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C IIOMOI!tI,B) npe.wrootemrux M9TO,I(OB pemeH pa:,n: BallWl:lX IlpaKTK'i8CKMX 
Sa,Ita'l no onpe,n:eJieHHB> MaH8Bpemmx: B03MOJICHOCT8tt C8.MOJI8TOB, a Truoite 
sa,n:a'la 06 ynpaBJiemm: OCHOBHUMH M8TWIJIOIIOTOK8.Mll: KOMIIJieKca. PesyJil>Ta
TU pa6oTU rure,n:peHH B pJI,Ite oprrumsrumtt. 

OcHOBHHe npmminm, rrpe,wroxeHHUe Wifl 'lltCJI9HHl:DC M9TO,ItOB, IIOSBO
Jrmr:rr pacmnpKTl> YKaaaHHUe MeTo.ItH B paSJm1IHUX HarrpaBJiemmx 11 a,n:rurrn
poBaTl> me .wra pememur MHOI'OtIHCJieHHl:lX sa,n:a'l. 

IlpoBe,n:eHHUe pactJ8TU npnrora,rumx H MO,I(8JII,HUX sa,n:atJ IIOSBOJIRJO'l' 
C,IteJiaTI, mrao,n: 06 sqxileKTHBHOCTlI paspa60TaHHOtt MeTO,Itlilill. 

OCHOBHOe co,n:e!)lltaHRe ,Itl{CC8PTB.Itim OTpallteHO B CJI8.z:tYDllllX ny6.7IHKa
~: 
I. ,luntycap B.B., IIJwroB A:A. OnT:m.msaitWI ;It8Jll,HOCTH IIPH BXo.n:e annapa

Ta B aTMOcqiepy O y'ieTOM Orpa.HH'lemttt Ha BeJIHtJHHY IIOJIHott rreperpys
KR. "YtJeHUe saxmcmr llAill" , J; 2 , M. , 1970, 75-83. 

2. Jb:mycap B.B., IIJwroB A.A. HeperyJLSIJ)HUe OllTHMMl>HUe TpaeKTopmr 
annapaTa np11 IIOJieTe B aTMoopepe. "Y'l:eHUe saIIHcmr UAIW', Ni 4, 
M., 1970, 73-83. 

3. ,llReycap B.B., IIJwroB A.A. 0IITHMH3artWI ,I(8JII,HOCTH IIOJieTa annapaTa 
B aTMocqiepe o yq:eToM orpamt'lemtlt Ha IIOJIHYB> neperpysey. B c6.: 
"Tpy,n:u 'l8TBepTUX 'lTemtil:, IlOCBfilll8HHUX paspa6oTKe Hay'l:HOI'O Hac
JI8.Will n paSBlITHIO H,Iteit K.3. UilOJIKOBCROI'O". Ce~ "Mexrum:Ra ROO
MH'l8CKOI'O llOJieTa". ''Ha;vlta", M., 1970, 28-40. 

4. ,llReycap B.B. 1:JRCJieHHoe onpe,11;eJieHBe OII'l'HM8JII,Hllx: TpaeKTopHtt IIPH Ha
mr'lHK CMemaruwx OrpaHH'lemtil:. "1:JRCJieHHUe MeTO.Itll HeJimiettHoro npor
paw.mpo:samm". Tes:e:cH Ilepooro BcecoooHoro ceMaHapa. ''Hayxooo 
.nyMita", KlreB, 1975, 176-180. 

5 • .lbleycap B.B. 3a,n:atJH IIO OIIpe,IteJiemm Ilpo0Tp8HOTB8HHHX MBHeBpeHHUX· 
BOSMOl!HOCTett JieTaTeJII,HOI'O annapaTa. Tesnou BTopo:l! BcecODSHOit 
KOHqJepe~ IIO OllTHMaJIJ,HOMY ynpaBJI8HHB> B M8Xa.HHtJ8CKHX Cl!CT8Ma.X. 
HS.It-BO Ka.sa.H~oro aBIIall;l10HHOI'O HHOTlITyTa, Ka.sam,, 1978, 54. 

6. ,llReycap B.B. MeTO,Itll BB8,It8HHl'I IIapaMeTpa .B 8a;Ita'lax OI!Tl!M8JII,H01'0 
ynpaBJiemm:. Tes11ou TpeTl>ett BcecoDSHOtt .KOH![Jepe~ 1IO OIITlIMSJII,HO- ·, 
MY ynpaBJreHlDO B MexaHHtJeoKHX OHC'l'eMaX;Ms.n:-oo KI'Y, KneB,1979,180-lBI. 

7. ,luntycap B.B. HTepaTHBHH8 MeTO.Itll pememm H8JiltH8blix ClICT8M. B 
06.: "Mo.n:emrpoBaHHe nponeooo:e aROJiol'lI'iecROro pa5Bl!'rml". Bun.· 2, M., 
lfs,n:-BO BHIDJ:Clf, 1981, 120-25. 

8. ,luleyoap B.B., .ltpaHeB·H.H., MapKOB B.B., CMo.7IMKOB A.~. MO,ll;eJDI 
IIpoI'Hosa I.{8Hll SOJIOTa Ha Melr,lJ;yHapo,ItEIOM pMHKe.B 06.t'HMK'rartWI IlpOD;80-

COB ynpaBJiemm". Bun. 18, M. , Hs.n:-Bo HI1Y, I978, 14-21. 

Pyxomroi, nooTYIW,Jia B HS;ItaTeJII,Oimii, OT.IteJI 
2 Ma.pra 1982 ro.n:a. 
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Pe,qaKTOP T; .H. JKa6m.1;Kaa. MaKeT H.A •. KuceneBou. 

no,qm1caHo e ne4aTb · 15. 03. 82. 
<l>opMaT 60x90/ 16 ,' 0<1>ceTHaR ne4aTb.' Y4, -H3,q .11Hc.Toe I , 94 ~ 

· THpa)I( 140: 3aKa3 30937. 

H3,qaTeJlbCKHH 0T,qe11 06oe,q~HeHHoro HHCTHTyTa R,qepH~x Hcc11e,qoeaHHH,· 

I 
AY6Ha MocKOBCKOH 0611acrn. . 


