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I • OEIIlAfl XAP AKTEPMC TIIKA P AEOTU 

AKTVaJibHOCTb TBMH. B HaCTORI1188 BpeMJI ROH0'lHO-pa3HOCTHUe 

cxeMH .flBJI.mOTCR 0,I{HllM H3 Hal!60Jiee 8(111)0RTHBHhlX H pacrrpOCTpaHSHHHX 
HHCTIJYM0HTOB 'lHCJIBHHOrO pelIIBHHR _aa,I{atr MaTeMaTH'lBCROll qmaHKH. 
MHorlle MBTO,I{U ITOCTpoeHHR l1 l1CCJI0,I{OBaHl1R pa3HOCTHHX cxeM (p.c.) 

IlpllBO,I{RT R 60JiblIIHM BH'lHCJIBHllRM B CHMBOJII,HOM BH.I{B, 'ITO aaTpy,ItHR
eT pellleHHe npaKTITT:ecRHX aa,Itatr. IlpHMeHeHHe 3BM AAA rrpoBe,IteHHR 
CllMBOJibHHX BURJia.I{OR B 8THX MBTO,Itax MOEBT OCB060.I{HTb MaTeMaTHKa
BU'lllCJIHTBJIR OT BUITOJIH0HHR TPY.ItOBMKOll PYTHHHO.fi pa6oTU ll ITOMO'lb 
B 003,ItaHllll HOBHX CX0M H HCCJIB,I{OBaHHH HX CBOllCTB, B rrepBYJO otre

pe.I{b, ycTotitIHBOCTH 11 arrrrpoKCHMal.Ulll. TeM CaMllM llCITOJib30BaHlle 3BM 
.ItJIR yi<aaaHHOH ueJill, B6-rrepBHX, o6JiertraeT rrpouecc coa,ItaHl!R p.c. 
C 38,I{aHHb!Mll CBO.fiCTBaMH, a BO-BTOPHX, C03,ItaeT rrpe,ItITOCUJIRll ,I{JIR 
6oJiee lllllpOKOro rrpl1M0HBHHR 'lllCJieHHHX MBTO,I{OB rrpH perueHllH pa3Jllltr

HUX CJIOEHUX 38,I{atr MaTeMaTll'lBCKOH qJH3HRH. B CBH3l1 C 8THM paapa-
60TKa MBTO,I{OB aBTOMaTH3al.Ull1 CHMBOJibl_lHX rrpeo6paaoBaHHH ,I{JIH aHaJill

aa H ITOCTpOBHHR p.c. c ITOMOmoID 3B!~ .flBJIRBTCR BaJKHo.fi l1 aRTyaJibHOll 

.38.I{atre.fi. 
lleJib pa6oTu cocTOHT B coa,ItaHllH H peaJIHaaun11 Ha 3BM MBTO.I{OB 

H a;rropHTMOB llCCJIB,I{OBaHHR l1 rrocTpo0HllR ROHBtrHo-pa3HOCTHUX CXBM 
,I{JIH pellleIIBH pa3JIH'IHHX 38,I{atr MaTBMaTH'lBCKOli qll13HKH • 

MeTOAHRa HCCJieµoBaHH.fi. Crroco6 rrocTpoeHHR rpaHHU o6JiacTe.fi 

ycTO.fi'lllBOCTll p.c. OCHOBaH Ha HCITOJib30BaHHll crreKTpaJibHOrO MBTO,Ita 

fypne, a.nre6paHtrBCRHX Rpl1T8plleB aHaJIH3a pacrrpe.I{BJIBHHR ROpHBH 
MHorotrJIBHa H MBTO,Itax Teop1rn OITTHMH38UlJH. A.nropHTM ITOCTpoeHHR 
p.c. OCHOBaH Ha MBT0,1{8 Heorrpe,IteJIBHHHX R08qiqJHUHBHTOB. ,Il,JIR peaJill
aaun:11 MBTO,I{OB l1 a;rropHTMOB ITOCTpOBHHR H attaJIH3a CXBM B CHMBOJII,
HOM BH,I{B Ha 3BM llCITOJib30Bfil!U cpe.ItCTBa ROMITbIDTBpHofi aJire6pu. 

HanHaJI HOBH3Ha H3JIO~BHHUX B pa6oTe peayJibT8TOB 3aKJIIDtraeT
CH B CJIB,ItyIDmeM. a) Paapa6oTaHa MBTO,Itl1Ra HCCJIB,I{OBaHHR Ha 31fl! yc
TO.fi'lllB_OCTll p.c • .n;JIJI CHCTBM JlllHB.fiHHX ypaBHBHHM B qacTHHX rrp0.ll3-
BO,I{HHX C lIOCTORHHHMll R08ql!)HUH_8HTaMH Ha OCHOBB HCITOJib30BaHHR Me

TO,Ita ~ypbe. 6) Ilpl1M0HllTBJibHO R .llCCJI8,I{OB?Hl1ID CXBM ocymecTBJIBHa 
p8aJill38UllR IlpoBepKn B cmmoJibHOM BH,Ite Ha 3Hvl RpHTepneB TeOpE:li 
Payca-I'ypBHUa n lllypa-J<oHa .I{JIR attaJIHaa pacrrpe,IteJieHER RopHe:li MHo
rotJJieHa. B) ~JIR aHaJill3a ycTOti'I.llBOCTE cxeM 1'I MHOrO'lJI0HOB npe,It
JIO~BHO llCITOJib30B8Tb MBTO,I{U TBOpl'.11'1 0IlTHMH38UlJll. r) BrrepBue C no-
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MOil!I>lll 3W 61:lJI IIIJOBe.n;eH TIOJIH~ 8H8Jill8 ycTOH'U'IBOCTH p,ma p.c. c'· 

.n;) PemeHa 88,ll;a'l!a OTIT.l:lMHB~ll 06.nacTeli YCTOll'tfilBOCTH OTHOCRT8JII,HO 

pa~Hlil TiapaMeTpOB cxeM. B 'l!aCTHOCTH, MS! MO,JJ;8JII,HHX ypaBH8lillli 

.n;EHaMHKH JKH,JJ;KOCTH Hail.n;8HH HOBH8 p.c., o6~aJOIIlH8 pacllllip9HHHMH 
no CpaBH9Hlilll C HBB9CTHHMll cxeMaMH o6JiaCT.flMll ycTOiJ:tIHBOCTH.a) PaB

pa60T8HH a.nropHTMH TIOCTp08HM p.c. l1 l1CCJI0,JJ;OB8HHSI HX JIOK~
HOli annpoKCHMaUHll B CHMBOJII,HOM BH,JJ;e Ha 3™ )];Jill Cl1CT9M ,nE@l8p9HIJ;ll

~HHX YJlaBH9Hllil, B TI8pBOM c~ae - Jil'JH8fulHX, BO BTOJlOM - KBaBll

JillHefulHX. 
80CTOB8pHOCTI, CO,JJ;8p.lK8Jlll'IXCSI B ,JJ;l1CC8pTaWJl1 peByJII,TaTOB l1 BH

BO,JJ;OB TIO,JJ;TB8piK.D;8Ha T90p9Tl1'l!8CKHM o6ocHOB8Hll8M pa~lillX BTallOB 
npe.n;.naraeMHX B pa60T9 M8TO,JJ;OB l1 a.nropllTMOB, T9CTOBHMH pac'l!eTaMH, 

cpaBH8lill9M C TO't!HHMH pemeHllSIMH, COTIOCTaBJI8lill9M C l18B9CTHHMll pa
BYJII,TaTaMH .n;pyrux aBTOpoB, BKCTI9Jll1M9HT~HHMll 't!l1CJI9HHHMll pac'l!e

TaMH KOHKp8TlillX IIIJllKJia,JJ;HliX 88)];8'll. 
Ha:y,rnaSI l1 TipaKT~9CKaSI rreHHOCTI,. Cos.n;aHHH8 B ,JJ;l1CC9pTaUHl1 

M9TO.n;H H aJII'OpllTMH 8H8Jll'!Ba l1 TIOCTp09HllH p.c •. peaJillBOBaHH B.Bl1,JJ;8 

KOMIIJI9KC8 IIIJOrpaMM. 3TO TIOBBOAA9T IIIJOBO,JJ;llTI, C TIOMOil!I>lll 3BM paB~ 

~He llCCJI8,JJ;OBaHHH p.c. ll TIOJIY'l:8Th HOBH0 'l!HCJI9HHH0 aJII'OpHTMH 
pemeIIBH p,ma sa.n;a'l! MaTeMaT~ecKoil (!)HBHKll. Ilpe.n;;raraeMHfi B ,JJ;Eccep
TaWJll annapaT aHMllBa ycTOiJ:tll1BOCTl1 CX9M Ha 3W TIOBBOAA9T TaroK8 
CTaBHTI, l1 pemaTI, HOBH9, Ka'l!8CTB9HHO 6o;ree CJIOJKHH9 88,JJ;a'l!H, T8RE8 
KaK OTITHMllBaW!H o6JI8CT9H ycTOR'l!l1BOCTl1 OTHOCHT9JII,HO rrapaMeTpOB 

CX9MH. Ilpl1 BTOM MOryT 6HTI, ~T8HH l1 .n;pyrHe CBOHCTBa p.c. Ilo~
'l!8HHH9 B .n;ECC9pTaUHl1 p.c. C paCIDHp9HHHMH TIO cpaBH9Hlllll C l18B9CT

HHMH CX9M8Mll o6;racTSIMH ycTOiJ:tll1BOCTl1 TI08BOJISIIOT B H9KOTOpHX·c~a
roccsKOHOMl1TI, B I,5-2 pasa Bp9MSI pa60TH SBM. Paapa60T8HHH8 M8TO
.n;H l1 aJII'OJlllTMbl MOryT 6HTI, o6o6meHH Ha c~aft KpHBOJillHefurux C8TOK 

l1 H9JillH9liHHX .n;H@lepeHIJ;ll~HHX ypaBH9lillH. Peay~T8TH aHMEBa MHO

ronapaM8Tpll'l!8CIUIX C8M8liCTB' p.c. C TIOMOil!I>lll yKaBaHHHX TIO~O,JJ;OB 
MOryT 6HTI, l1CTIOJII,80BaHH npl1 COB,JJ;aHl1l1 TiaK8TOB IIIJHKJia.n;HllX npo-

. ' 

rpaMM, opHeHTHpoBaHHHX Ha 'l!l1CJI8HH08 MO,JJ;8Jil'lpDBaHl18 pa~ sa-

.n;a'l! M8T8MaTM9CKOli (!)l18l1Kl1. C ne~lll IIIJaKTMeCKOro IIIJHM8H8lillSI TIO
~eHHHX IIIJH TIOMOmH OTIHCaHHHX aHaJil'JTHKO-'l!l1CJI8HHHX TIO~O,JJ;OB Ta6-

JillU SHa'l!elllli!: rpaHHU o6JiaCT8H ycTOH'l!l1BOCTl1 p.c. np9MOX8H l1 pea

JillBOBa.B Ha 3W aJII'OpHTM OIIIJ8,JJ;8JI8HllSI MaKCHM~HO BOBMOXHOro Bpe

MeHHoro mara Ha OCHOB8 BTHX Ta6Jmn. B CH~ 061IlHOCTl1 MO,JJ;yJI8ll KOM
M0Kca, peaJll'!BYIIJmero M8TO.n;H pameHllSI sa.n;a'l!H O JIOKaJil'JBaUHH KOpHeli 

2 

II 

:r 

~ 

' 
" 

MHoro~JieHa, ero MOXHO l1CTIOJ!I,30BaTI, l1 )];Jill aHaJillBa TIOJIRHOMOB, B03-

Hl1K811JIJlRX B paBJill'l!HHX o6JiaCTSIX MaTeMaTl1Kl1 l1 (1lH3llKl1. 
Anpo6aID1SI pa60TH. OcHOBHl:le pesyJII,TaTH .n;nccepTanHll ,JJ;OKJia.n;H

B8Jll'lCI, Ha KOH(1)8p8HUl1SIX MOJIO,JJ;HX ~eHHX liTITI.'1 co AH CCCP (HOBOCll-

6HpcK, 1983-!987 rr.)' Ha Ylll Bcec~IOBHOM ce11nrnape TIO KOMTIJI8KCaM 
nporpaMM MaTeMaT~eCKOli ciil1Bl1Kl1 (TamKeHT, 1983 r.), Ha MelK,I\yHa
po.n;HHX COBemaHHSIX TIO CllCT8MaM ll MeTo.n;aM aHaJillTH'IeCKllX BH~llCJI8HllH 
Ha 3BM ll llX npHM8H8Hl111J B TeopeTH~eCKOH (1JH3llKe (.Il,y6Ha' 1982 r. , 
1985 r.), Ha YI CoB8TCK0-(1lpaHKO-llTaJII,SIHCKOM Cl1MTI03l1yM8 no 
'l!llCJI8HHOMY pemeHl111J H8JillH8HlillX sa.n;a~ (wpaHUHH, IlapH~, 1983 r.), 
Ha BcecoJOBlillX KOHqJepeHUHSIX no Cl1CTeMaM )];Jill aHaJIHTH~eCKHX Tipeo<l

pasoBaHHil: B M9XaHHKe (ropI,KHH, 1984 r.; MOCKBa, · 1987 r.), Ha 

YI 11 YI1 BceCOIIJBHHX mK
0

0Jiax TIO TeopeTH~ecKHM OCHOBaM H IWHCTpy-

llpOBaHllJO ~l1CJI8HHIDC aJirOpl1TMOB pememm sa.n;a~ MaTeMan1~eCKOH (!)HBH

Kl1 (ropI,KI'IH, 1986 r.; KeMepoBO, 1988 r.), Ha M0lK,1\yHapo.n;HHX KOH
ciiepeHU,!SIX no KOMTII,JOTepHOH a;rre6pe ( EUROCAL: ABcTpl1SI, .llirnu, 

1985 r. ; rJ(P, JlefinuHr, 1987 r.), Ha Me~apo.n;nofi KoHciiepeHnnn nr 
~CJI8HHHM M8TO,JJ;aM B IlpOMbllllJI8HHOCTl1: TeopllSI l1 TIJ)l1M8H8HllSI (NUMETA: 
AF!rJillSI, CyoHCH, 1987 r.), Ha COB8TCKO-SIIIOHCKOM Cl1MTI03llyM8 no BH

~l1CJIHT8JII,HOH asporH.n;pO,ll;l1HaMl1Ke (Xa<lapOBCK, 1988 r.), Ha C8MllHape 
~llCJI8HHHX M8TO,JJ;OB MexaHHKll CTIJIOlliHOli cpe,IU,I HrY, Ha COBM8CTHHX ce

Ml1Hapax liTIIM n BU CO AH CCCP TIO aHaJIHTll'l!ecKllM BH'fllCJieHHHM Ha 

3BM, Ha C8MllHape OT,JJ;9JI8 BH'l!l1CJillT8JII,HOii asporaBO.n;HHaMlllill liTIIM co 
AH CCCP, Ha ceMHHape oT.n;e;ra BWIHCJIHT8JII,HOH MaTeMaTHKH Jla6opaTo
p1111 BH'l!l1CJillT8JII,HOH T8XHl1Kl1 l1 aBTOM8Tl13aUHl1 owrn. 

Ily<lJillKan;Hl1. OcHOBHHe peByJII,TaTH ,JJ;HccepTaWJl1 ony6Jil1KOBaHH B 

CTaTI,SIX [1-18] . 
CTpyKTypa l1 o<l~eM pa60TH. ,IlliccepTauHH COCTOllT l13 BBe.n;eHHH, 

'l!8THpex rJiaB, 3aKJIKl'I8HllH, 'l!8Tlipex npHY.0~8Hllli ll CTil1CKa UHTHpye
MOli JIHTepaTypH. 06MM co.n;epiKaTeJII,HOll '!aCTl1 .n;EccepTau:Ill1 - 143 
CTp., TIJ)l1JIOJ!t8Hl1.H - 56 CTp., C!Il1CKa JlllTepaTypH - 23 CTp. Pa<loTa 
co.n;epiKHT 25 Ta6JIHU l1 75 J)llCYHKOB, CTIHCOK JIHTepaTypH COCTOHT l13 

207 Hal1M8HOBaHl1H. 

IT. CO,UEPJWlliE PAEOTJ:1 

Bo BBeneHHll o6oCHOBaHa aKTYaJII,HOCTI, TeMH l1CCJI8,JJ;OBaIIBSI, ,JJ;aH 

068op OCHOBHHX OTe~eCTB8HHHX l1 BapyOeXHHX pa6oT TIO BTOll TeMe, 

CWOPMYJIHPOBaHH sa.n;a~n ncc;re~oBaHHH, KpaTKO HBJiol!teHH co.n;eplllaHHe 
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l'I OCHOBHHe pe3yJII,TaTH pa60TH, OTMe'IeHa H~HM HOBl'l3Ha no.nyireH

HHX peay.m.TaTOB. 

f.JiaBa I IlOCBSillleHa aBTOMaTH3~ C IlOMO~ID CHMBOJibHHX npeo6-

pa30BaHl'lll Ha 3BM npouecca l'ICCJie,D;OBaHl'IH MeTO,D;OM ~be ycTO~l'IBOC

Tl'I p.c. ~ Cl'ICTeM ,D;l'l~peH~aJibHHX ypaBHeHHil B 'l:aCTHhIX npol'l8-

BO~hIX C ITOCTORHHHMH ROS@lHUHeHTaMH. B §I l'IMOateHH OCHOBHHe no

JIOJKeHHH STOro MeTO,D;a. }meH MeTO,D;a COCTOl'IT B l'ICCJie,D;OBaHllll IlOBe,D;e

HHH pemeHl'lll, ROTOplle l'IIeyTCH B Macce (furmtr:orn BMa 

U.(:x:,t) =·u.0 exp{t(K:x:-wt)J , (I) 

r,D;e X = (Xp .•. , XL}, L .i!' J., - BBKTOp npocTpaHCTBeHllliX KOOI>,nl'IHaT, 

t - BpeMR, K = ( K~, •.• , Kt,) . - B9U19CTB81-llillli BO~OBOll B8KTOp, 

w - 'IacToTa Bo~u, 'Llo - BeKTOP KOHCTaHT , L==-R. MeTo,D; ~be 
CBO,D;l'ITCH K llpoBepRe Heo6XO,D;l'IMOro KpHTepHH qioH He:l!:MaHa: MO~Jll, 

~6oro KOpHH xapaKTepncTmecKoro MHoro~eHa cxeMH He ,D;oJDKeH npe

BHillaTb BeJil'l'Il'IHH ! + o ( ~) , r,D;e t - mar cxew no t . Bu6op 
,IVIH peaJIJIJ3~l'IH Ha 3BM l'IMeHHO MBTO,D;a ~pbe CBH3aH, npelK,ll;e BCero, 

C TeM, ,'ITO OH npl'IM9Hl'IM ,D;M mnpoKoro Macca cxeM, aJII'Opl'IT~eCKl'I 

npOCT l'I Il03BOJIHeT B HBKOTOpHX CJiy'IaJDC IlOJiy'IaTb 60.Jiee TO'IHHe, Ra

'IeCTBeHHue peay.m.TBTU no CpaBHeHmo C PMOM ,D;pyrl'IX MeTO,D;OB. B §2 
IlpHBe,D;eHU 8.1II'Opl'ITM peaJIJIJ381.{l1l'I MBTO,D;a ~ypbe B Cl'IMBOJibHOM Bl'l,D;e Ha 

8BM, BXO~Ue n BUXO,D;HHe ,IJ;aI!HUe SToro aJII'OpHTMa, oco6eHHOCTl'I ero 

aBTOMaTl'JSa~n C IlOMO~IO HSHKa PmAJI. B COOTBeTCTBl'll'I C ,D;aHHh!M M

ropl'ITMOM Sa,D;a'Ia aHMl'ISa YCTOH"ll'IBOCTl'I p.c. CBe,D;eHa R l'ICCJie,D;OBa-' 

HHID pacno.JioateHHH Ha ROMITJIBKCHOR ITJIOCROCTH KOpHeil xapaKT9Jll'ICTH

'I9CROro MHoro'l:JieHa p.c. B §3 ~ pemeHnH noc.Jie,D;Heil sa,D;a'In npe,D;

JioateHo HCITOJII,30BaTb a~e6pa~eCRl'le MBTOAl,! T90pl'IH Payca-fypBHI.{a 

l'I lllypa-KoHa. 3,necb npnBe,D;eHU onpe,D;e.JieHl'JH IlOJil'IHOMOB B SaBl'ICl'IMOC

Tl'J OT pacnpe,D;eJieHl'IH l'IX KOpHeil OTHOCl'IT8JibHO eJU1H~HOro Kpyra l'I 

JI8BOil IlOJiyilJIOCKOCTl'I KOMITJI8KCHOil IIJIOCKOCTl'I l'I l'IMOlK8HU pa~Hue 

,D;8T8pMl'IHaHTHUe l'I peKyppeHTHHe Kpl'!Tepl'IH BU,D;8JI9Hl'IH Toro l'IJil'I l'IHOro 

Macc"a IlOJil'IHOMOB. ,Ii,eT8pMl'IHaHTHU8 Rpl'ITBpl'll'I - STO Te, B KO'l'OIJUX 

H3 K08<lqJHUl'l8HTOB MHOrO'IJIBHa no onpe,D;e.JieHHHM npaBl'IJiaM CTpOl'ITCH 

cne~a.m.HaH MaTpnua n BmncMIDTCH onpe,D;eJil'ITeJil'I HeKOTopux ee Ml'I

HopoB. PeityppeHTHUe Kpl'IT9pl'll'I - 3TO Te Kpl'IT8pl'll'I, ROTOJ)Ue l'ICilOJib

syroT HeKOTOpblll peRyppeHTHHe M8XaHl'l3M, Il03BOMIDII1l'IR nepeilTl'I OT 

pacCMOTpeHl'IH MHOrO'IJieHa CT8Il9Hl'I VI, K MHOrO'IJieHy CTE1Il9Hl'I ~ - i 
(TeM caMUM aHMl'IS l'ICXO,D;Horo IlO~OMa CBO,D;HTCH R aHaJIJIJSY IlOJIJIJHO-
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r,;a 1-li CT9Il9Hl'I, npOBBCTl'I ROTopuli ropas.n.o npome). B ,D;aHHOH pa6oTe 

HCilOJibSOBBHU ,D;eTepMl'IHBHTHUe Kpl'ITepl'll'I Payca-fypBl'II.{a l'I .lli,eHapa-llll'J

napa ,IJ;M pememm 3a,D;a'Il'J JIOKaJIJIJ3aul'll'I KOpHeil IlOJil'IIIOMa OTHOCl'JTeJibHO 

JieBOH IlO~OCROCTl'I (CM. llocTHl'IROB :vi.ril. YcTo:w-nrnue MHOro~eHJl.

ivl.: HayKa, 1981). C I.{0Jlb!O npl'IMeH~Hl'IH 3Tl'IX Kpl'IT0Jll'l8B B CJiy'Iae pe

rnemm Sa,D;a'Il'I JIOKaJIJIJSaul'll'I OTHOCl'IT9JibHO e,ll.l'IHl'l'IHOro 1,pyra l'ICIIOJlli30-

BaHO KOHqioJµHoe OT06paateHne Me6Hyca. PaSJIJIJ'IHUe peKyppeHTHUe Kpl'I

T9Jll'll'I perneHl'IH Sa,D;a'Il'I aHaJIJIJsa pacnpe,D;e.JieHl'IH I<OpHEiH IIOJIJIJHOMa OTHO

Cl'ITBJibHO 9,ll.l'IHl'l'IHOro Kpyra, l'ICilOJib30B8HHUe B ,D;aHHOH pa6oTe, OCHO

B8HU Ha 'IOOIBMBX lvll'IJIJiepa (Miller J.J.H.//J.Inst.Maths.Applics.-
1971.-V.B.-NJ. -P.397-406). B rrpl'IJIOJK9Hlll'I Ia l'ISJIOJKGHH HBROTOpue npn

Mepu IIOCTpOeHl'IH 8.1II'Opl'ITMOB ,D;M rrepeHeceHl'JH npHB8,D;9HHUX B §3 Rpl'I

Tepl'leB Ha 3Bfvl. Onncru1ri oco6eHHOCTl'I nx peaJIJ1Js~nn B cl'JMBOJibHOM 

Bn,D;e Ha 3BM c noMo~ro Hmma PE~AJI. 

}lcno.m.soBaI!l'IB CllMBOJibHUX npeo6pasoBaHim IIOSBOJIJIJJIO rrepeHeCTl'I 

B aHaJIHTmeCKOM Bl'l,D;e OCHOBHUe Tpy.n;oeMKtte rrpoueccu MeTO,D;a \Pypbe -
IIOCTpOGHl'le MaTpl'IU]:,I rrepexo.n;a l1 xapaKT0pl'ICTl'l'I8CKOro MHOrO'IJieHa -

"1 Ha 3BM. 3To o6CTOHT8Jll,CTBO ,D;aeT BOSMOlKHOCTb ns6eataTb npnMeHGHl'IH 
PY'J:HOro Tpy.n.a ,ll;JIH rrpoBe,ILBHIIH yKasaHHh!X rrpoueccoB l'I YM8libllll1Tb Be

poHTHOCTb IIpl1BH9C9Hl'IH Ollll160K. AflTOMaTl'l381.{l1H IIOJIY'l:8Hl'IH B CttMBOJII,

HOM Bl'l,D;e (Ha OCHOBe l1CIIOJib30BaHHH BbllllGyKaSaHHUX KpnrepneB aHaJIJIJ

sa pacnpe,D;eJieHl'IH KOpHeH IIOJil'IHOMa) Cl'ICTeM HepaBeHCTB l'IS Tpe6oBa

Hl'IH YCTOH'IttBOCTl'I p.c. !I03BOJIH0T, Bo-rrepBUX, l'l369at8Tb rrpl'IM8H8Hl'lfl 

npl'l6JIJIJJK8HHOro l1 Tpy.n.oeMKOro rrpouecca HaxOJK,ll;8Hl1fl KOpHeii IIOJil'IHOMa, 

8 BO-BTOph!X, pacllll1pJieT B03MOlKHOCTb IIOJIY'I8Hl1H pesy.m.TaTa B aHa

Jil'ITI1~8CKOM Bl1,ll.8. B §4 paccMOTp8H!1 BOITpocu IIJll'IM8H8Hl1H COS,D;aHHOH 

B ,D;llCCepTal{l'lll CllCT8MU aH8JIJIJTI1'I0CKl'IX Bbl'IllCJI8Hl'IH ( CAB) STADIS ,D;JIH 

llCCJI0,D;OBa_Hl'IJI H8KOTOpUX CBOHCTB p.c. il npllJIOJK8Hl'll'I 16 l'l3.JIOat8HU 

npOBe,D;eHHhle B ,D;aHHOii pa6oTe llCCJI8,ll.OBaHI1H YCTOH'Il'IBOCTI1 p.c. ,D;M 

proi;a -rrpaI,Ttt'IeCKllX 3a,D;8'I, B3JITUX 113 pa3Jll'fl{HllX l1CTO'IHl'IKOB. OcHOB

HOe BHI1M8Hl'l8 y.n.eJieHo CJIY'IaIO ITOJIY'I8Hl'IJ1 JI! pasperneHl'IH liTOrOBUX He

paBeHCTB B 8HaJIJIJTI1'I8CKOM BY',,D;e. EoJiee CJIO)!(H!18 rrpnMepu paCCMOTpe

Hll B rJiaBe 2. 
McIIOJII,30B8Hl18 3B!J! Il03BOJII1.JIO CB0CTI1 perneHne 3a,D;a'Il'I 8H8.1Il'l3a 

ycTOll'Il1BOCTi! p.c. B ana.1Il'ITI1'l:8CKOM Bl1,ll.8 I{ perneHl'JJO Cl1CT8MH "6YK

B8HHUX" HepaBeHCTB. "9:eTKOro a.nropl'ITM8 perneHl'JH IIOCJI9,D;Heil 3a,D;8'Il'I 

B o6meM CJIY'Iae ~M CllMBOJibHllX HepaBeHCTB HeT. PemeHne ,D;aHHOH 

npo6JI8Mhl yc.JI01KHJ18TCH eme ll IIOTOMy, 'ITO IlOJIY'IaeMh!e HepaB8HCTBa 
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qacTo 61:IBaroT HSJil'lHSllHHMli OTHOCliTSJil,HO l!CKOMHX rrapaM8TpOB li rpo

MO 8,nKliMl'I' qTo 8HaqHTSJib1tO aaTpy.n:m:reT l!X o6pa60TKY BP~HYID- B 
8TOll CBH8li B r.rraBe 2 rrpeMaraeTCH aH~THKO-~CJISHHaH MSTO)];HKa 

aH~aa ycTOfi't!liBOCTli p.c. Ha 8B~. 3Ta M8TO.n;HKa l!CllOJib8yeT CliM

BOJil,HQ-qHcJieHHllll liHTep!Jettc, paapa6OTaHHHll aBTOpoM 1! rrpe.n;HaaHaqeH

Hblli ~ rrocTpoSHHH rpaHHU 06.nacTett ycTott~BOCTl! CXSM Ha 3.BM. B 
§I H8JIO~8Ha o6maH CTPYKTypa TaKOro HHTep!Jettca. Pa8HOCTHH8 

· CX9MH OOH'IHO MOJ!tHO . aaIIHCaTI, B Bli.ll:8, B I(OTOPOM KO~li-· 

nneHTR paaHocTHRX ypaBHeHnfi aaBHCHT oT HeKoTopax 6eapaaMepHbIX 

BeJil'lqliH (qnc.rra KypaHTa, BSCOBRX napaM8TpOB H T.n.).Bi• ••• ,ce_M. 
IIoc.rre IlO.lJ:CTaHOBRli rrpaBott qacTH (I) B CXSMY ITOJIY'I8DTCH 4JOPMYJIH, 
B KOTOpae ,KpOM8 ~i , • .. , aeM., BXO.n;HT eme li BeJmqnHH K4. R,i , •.. 
••• ,Kt."-1.,r.n:eA..4., .. ,,Ft-i. - lIIfil'H paBHOM8pHOil: CSTKH COOTB9TCTB9HHO 

B)];OJil, oc e:it X4 , ... , OOt • C.rre.n;OB8T8JII,HO, KO ~HUH8HTR ITOJJy'IaeMoro 

xapaKTSpHCTHqecKOro MHOroqJieHa 6y.n:yT 8aBl!C8T1> OT ae!, ... , ae.M. 1! 

Cll8KTpaJII,HRX KOOp.IJ;HHaT j!, .. ,,)1,, r.n;e ~t = Kt'1..t , t=!, ... , L • 
06.naCTI, ycTOfi't!HBOCTli p.c. rrpe.n;JiaraeTCJI CTpOHTI, B M -MepHOM eB

KJIH.n:OBOM npocTpaHCTBS EM TOqeK (ae{ , ... , :le.14) ; l!CITOJII,8YJI Y8JIOBR8 

TQqKH H8KOTOpoH C9TK1! B o6JiaCTH rrpocTpaHCTBa &L KOOp.n;HHaT 

( !1, ···'ii.) · 
3TanaMH rrpeMaraeMoro HHTep!Jeilca SIBJIJmTcJI: I) nocTpoeH:ee 

xapaKT8pHCTHqecKoro MHoroqJieHa CX9Mll, 2) CB8)];9HHe KpHT9pHSI Heba

Ha K 8KBHBaJI8HTHOtt CHCT8M9 H8paBeHCTB, 3) BH~CJ19HHe rpaHHIJ)l o6-
JI8CTH ycTofi't!:eBocTH cxeMH B i;:M Ha ocHoBe tmcJieHHoit npoBepKH rro

JIY'ISHHott Cl!CTSMll aHaJmTnqecKHX H8paB9HCTB. 

IIepBae .n;Ba CHMBOJibHRX 8Tana l!HTep!Jeitca liICITOJII,SYJ)T ruinapaT, 

paccMOTp9HHRil B rJiaB8 I. Ha Tp8T1>8M, qncJieHHOM 8Tane HHTep!Jettca 

~ pelII8HliIJI IlOJIY'IBHHOfi H8JIHH8llHOit Cl!CT8MH H8paBSHCTB liICITOJII,SOBa

HH M8TO.n;H T9OpliIH OllTHMESaUHliI. C STOit U8J.ll,D B §2 Olll!CaHa MaTeMa

TnqecKaJI IlOCTaHOBKa COOTB8TCTBYJ)llt8:11 OllTHMHSaUHOHHOli aa.n;aq:u. B 
peayJII,T8T8 BHITOJIH8HliSI BTOporo STana liIHT8plJeff6a IlOJIY'IaBTCSI Cl!CT8-
M8. H8paB9HCTB j . J . . .. . ,. , 

·3t(ae1, •··• aewi> ;,o, i.=1, ••. ,K ,, (2) 
r;i;e. j= ( ~! , ~~ ::-1 Ll'pB.M8TRM, qTO R0~~8HTH X8paKT8pI:IOTl1'18OKOro· 

MHoroueHa JiBJIJIDTOJI nepHO,IJ;H'i8CKRMH c})yHKUJiim.m no g i , , .· ..• ~ L o ' 

nepno;i;aMH, cooTBeTCTBeHHo, Ti, ••• , TL • B G L paooMoTi,mM napaJI

JieJiellliine.n: n: { o ,5. ~t ~ Ti , t-1, •.. ;r.J . BH6epeM B0JIH'IJiIHY cBj B 1ta-

11·ecTBe napaMeTpa :a rrpe.n;noJIOJKl'lM, 'ITO ypaBHBHliIJI ~ = ae.!, ae.j = 
~ 'f j (.e~), j = i, ... , M. orrp9,Il;9JISDOT napaMeTpliI'leCKH H8KOTOPYJl rJia.n:-
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KYJO Rp1rnyio .f.. B EM , rrepeceRaiorey10 rpaHnuy I'.n. oo;racTn ycTofi

qnBocTn .0. liCCJie.n:yeMO:U CX8MI1. Ec.rrn BBSCTU B paccMOTpeHHe a.runi

THBHYJO lIITP8WHYJO qlyHKWITO 
K 

J(~i.'j) = ~~L[lit(cei1>1-~t(~i'j)] , (3) 

r.ne Si.(001 ,j) = Si. ( oor 'P.e (ae!), .... lf.M. cae!),j),6'i, ~ 0, L = i, ... ,K, -
KO8~HUH8HTH lIITpawa, TO, B COOTBSTCTBilU C MSTO.l{aMli TSOpUU OllTU

Mli8aUHH, neJieByio WYHKnmo G MO~Ho orrpe.ne~nTb KaK 

G(aei.°j)=-ce1+J(cei.j). (4) 

IloliCK liCROMOll BeJiliqHHR ~!max ocymecTBJIJISTCSI CJIS,IJ;yll)mHM o6paaoM. 

I. )1.,m KaJimOrO W.liKClipOBaHHOrO j €il pernaeM aa.n;aqy 

ntLn, G(ced.j) 
~mi.a<~ < ,..,m..1.:c • (5a) 

~ i ~! 
2. MR KaJimOrO j E fi CTpOHM MHO~SCTBa 

B(j) = Ai"~wi.i,11, G(~.j) , 
c (-) { -ae4 - ,, - - , - ( 56) 5 = 8ei€ B("g)\G(-ae1,,a>~G(~1•S),\f.B1€E>('a)} 

3. Haxo.n;HM HCKOMOe perneHne Kill{ 

cStm.a.:e = ~11... { aed I ~1 € C (i)} . ( 5B) ~en 
)J.JIJI TeopeTilqecKoro OOOCHOBaHHH liCl1OJlli3OBaHHH MSTO,l{a lIITpaWH11X 

qJyHKUHH B paccMaTpliB88MOll aa.n;aqe B8JKHHM HBJIHSTCH o60CHOBaHne BH-

6opa ot , t =!, ... ,K B (3). IIpn rrpe,nrroJIOJKSHlili, qTo ypaBH0Hli8 rro-

BepxHOCTli r .n. HM88T Bli)]; cE1, = Q_ (00,e, ... ,OOM) li B ...Q. JISJK.BT BCS Toq-

Rli (001,···•~M)€E!M1o~ae,1~Q.(82,e,••·•aeM)' .l{OKaaaHO 

YTB8J)ll9l8Hlie. Ee.rm ROa@mnueHThl lIITpawa 6t, L=!, ... ,K ' B 

(3) Ba6npaIOTCJI B Bli,Il;S 

t:'. { > ~7.-_{i/[2, ni,anx 1asi,(001,J)/a2ei111 , ~i. ;I,¢ • 
Ot, d 'NL ~E 

= 0 , (J:)i, = ¢ ' 
Ii\ ... r, M"' - } . K r.n:e "'L(001,J)=1Caei, ... ,'<B.K)EE l~tlll¾•~l<O ,L=f, ••• , , TO ncrroJibSOBaHHe 

ne.rreBOH qlyHKUUH BH.n:a (4). (3) .l{JIH perneHUH sa.n;a'lli (5) l1O8BOJIJi8T 

HaliTli TOqRY RpliBOH -.f_ , IIpUHaM8JK8Iey!O rpaHHUS r .,n. 06JiaCTil yc-

TOHqllBOCTil .0. . 
Pernemie sa.n;aqn (5) IlO8BOJIH8T HaliTil JIUIIII, O,IJ;Hy TO'IBY rpaHHIJ)i 

r.o. , KOTOpM HBJIJiSTCH TQqROH rrepeceqeHHH KpliBRX cl, li f,n.. )1.,m 

Toro, qTOOR HallTil MHO~SCTBO ToqeK r.o. , HSOOXO,IJ.HMO IlOCTpOUTI, 

MHOJKSCTBO KpllBl!X £. (M..) 1 qac'I·I, na ROTOpax, rrpe,Il;IlOJIOJKllT0Jil,HO, MO-
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X0T nepeceKaTbr.Q., ll peWHTb B.D;OJII, KaJK,l{OH TaKOll KpllBOli COOTB0T

CTBYICJlcylO 8a,natJy BMa (5). B H0KOTOp!DC CJIY'IMX Tpe6yeTC.H HaHTH 

orpaHH'l0HH0 CHH8Y Ha rrapaMeTp c81• .Jvm peweHH.H 8TOli 3a,natJH .n;o

CTaTOtJHO sa.naTb qiyHKUHIO G, B BM0 G (aei. i> =-004 +J"(80i,i> • IlpH 
STOM qiopMYJJY (5B) Heo6xo~o 8aMeHHTb Ha ~Jma:e"" !f;lf{ae.41~i€C(i>l 

B §3 paccMoTpeHa pea.,m:8~H.H rrpe,IVIaraeMoro llHTeppei1ca Ha 
3BM. C ueJII,10 6oJII,ruei1 aBTOMaTH8anHH Boero rrpouecca aHaJill8a cxeM 
.Ha BTOpoM 8Tane IJHTeJ:qiei1ca pe8yJII,TaTOM pa60TH PE~AJI-rrporpaMMU 
.HBJI.fISTC.H reHep~H.H ~OPTPAH-rro.n;rrporpaMMH, B KOTopoi1 B BMe OOPr
PAH-onepaTopoB BHITHCaHH JI0BH0 tJaCTH IlOJIYtia0MOi1 aHaJillTli'I0CKH CllC
TeMH HepaBeHCTB. 3Ta rro.n;rrporpaMMa HCITOJII,8Y8TC.H Ha Tp0Tb8M 8Tane 

IJHTeJ:qiettca. 3a,n;atJY ( 5) MOlKHO pewan OTHocIJTeJII,HO Ji, ... , J L pa8-
~HHMH crroco6aMH: D6O 88.nBBaTb ceTKY, Il0Kpb1B810lcyl0 o6JiaCTb 
fi c: Gt , H HCK8Tb p0lll0HH0 B KaJK,l{OM YM0 C0TKH, JIH60 peIJiaTb 

L-M~pHy10 B~atJY BMa.ei.1114:e= ~nH(i>,r.n;e H(~>=~,a!4eC(j)loo,~ 
~ ce~,'dcl\'eC(~. IIpH peaJll8anHH aToro npouecca Ha 3BM B rrepBoM 

OJIYtiae 6~ HOITOJII,80BaH M0TO,n; ~H60HatJtJH, BO BTOpoM - M0TO.n; IlOKO

op~HaTHoro orryoKa. 
B §4 rrpHBe,n;eHH rrpHMepH rrpaKTH'I00KOro HCITOJib80BaHH.H 008.D;aH

HOtt M9TO~Kll 8HaJill88 YCTOtt'IHBOOTll p.o. Ha rrpHMepax, B8.HTHX H8 

paMHtJHHX o6JiacTei1 M0XaHIJKll OMOIDHHX ope.n;. MccJie.n;oBaHlle p.c. 
.D;JI.H PMa rrpHMepoB 6HJIO rro~OCTh!O npoBe.n;eHO BrrepBHe B ,n;aHHOtt pa-
6oT~ C USJII,10 Har~OOTH H BepHqillKan,lH pa60TH rrpe.n;~aeMoro rro.n;
xo.n;a B rrpHJIOX0HHH II ,IVI.H o~oro ll8 rpOM08~llX rrpHMepoB rrpnBe.n;eHH' 

DOTIJHr BUAatJll 3BJ ll B~ll ,IVI.H tJaCTHOro O.nytJM. 
. Ilpe,IVIaraeMHi1 aHaJIHTIJKO-tJHCJI0HHHi1 ITO,IOCO,ll; aHaJll8a p.c. IT08BO

DJI YM0HhWllTb o6~eM Tpe6yeMHX BH'IHOJI0Hlltt H IlOBHOHTb TO'IHOOTb rro
.nytJaeMHX pe8yJII,TaTOB. McnOJib80BaHll0eI'O .n;aeT B08MO~HOCTb OTaBllTh 
H pemaTb KatJ0CTB8HHO 6oJiee OJIOl!Uili0 88.na'IH (TaKHe, Kilt OITTHMll88-
UH.H o6JiaCTei1 yoTOtt'IllBOCTH OTHOCllTSJII,HO napaMeTpoB cxeMH), pellle
Hll0 KOTOPHX 8aTpy.n;HHT0JII,HO npll npllM0H0HHH TOJII,KO JIHillb 'IHCJI0HHHX' 
M0TO,ll;OB. B 8TOi1 OB.H8ll B rJiaB0 3 paooMaTpllBaeTC.H o,n;Ha H8 T8KHX 

sa,natJ - npo6JieMa BH6opa napaMeTpoB OX0M ll8 Tpe6oBaHH.H yoTOtt'IH
BOOTH. Ha OCHOB0 HOnOJII,80B8HH.H O!lHOaHHoro B rJiaBe 2 llHT0J:qiei1ca 
rrpe.n;JJaraeTO.H M0TO.n; aBTOMaTHtJeoKoro•nOHOKa Ha 3™ p.o. 0 HaH60JII,
mett no o6~0MY o6JiaOThlO YOTOH'IHBOCTH ope.n;H cxeM 3a,naHHoro MHOro
napaMeTpli'I0CKoro ceMefiCTBa. B §I ,n;aHO noH.HTHe O "MaKGllMaJibHO 
ycTOtt'IHBHX" p.o. (B OMHCJI0 HaH60Jibill0li no o6~0MY o6JJBOTH ycTott-
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'IHBOCTH) H OITllCaHH0 M0TO.n;a HX ITOHCKa. C 8TOH U0JII,IO HS MHOlK00TBa 

B0~'IHH 121, .... ~M BUA0JI0HH B0COBH0 oxeMHHe rrapaMeTpH, KOTOpHe 

o6o8HatJeHH tiepe8 o(.i., •.. ,olN • Tor.n;a HCXO.llHM 8a,natJa eon Ba,natJa o 
noHOKe OTHOOHT0JibHO ;:;l ... (°'-4, ..• , OCN)ER.N (r.n;e .R.N - N -MepHoe 
eB~OBO IlpoCTpaHCTBO) B oeMei1oTBe ~(.;z) oxeM O HaH60JII,IJiett no 

o6~0MY o6JiaCTh!O yoTOtt'IllBOOTH. BBe.n;eM B R,N nap~eJienHne.n; P = 
={~e.RNIAt=!aioi.t:::~i, .~=:I. ..... N},Ai,<Bt, r.n;e At,Bi. - aa

,n;aHH. Ilo aHaJIOr:irn O rrpe.n;u.n;yillllM ITyOTb ypaBH0HH8 a3i=Q(-aea,, ... 
._ .. , ~M, ;;t) , r.n;e ;;z ~ P - HeioToputt 88.naHHHi1 BBKTop,M=M.-N, 
onpe.n;eMeT rpaHHJJY o6JiaOTH ..0. B E:M • IIpe.n;noJIOJKl!M, 'ITO B .0. Jie

JKaT Bee TO'lKH (aei' ... , aeM), TaKHe, tJTo O ~ aei ~ Q.( -ae.a., ... 
... , cleii, ~) . BBe.n;eM cpymtUHOHaJI f'(~) = ~ Q.(~2.• ... ,<RM•°')cl V , r.n;e 
V - H0KOTOpa.H 88.naHHM o6JiaCTb H8MeH8HH.H B0ll'IHH 8ez • .... ae.14 . 

Onpe,neJieHne. Pa8HOOTHYICJ oxeMYS(~•).me 2~ ~o{f, ... ,ol~)e.P , 
6y.n;eM Ha8HB8Tb "MaKOllMaJibHO yoTOli'IllBOtt" B o6JiaCTH V . GOD TO'I
Ka ol* .HBMeTo.H TO'IKOi1 rJio6aJibHoro MaKOHM;YMa qiyHKUHOHaJiaF(cl) Ha 
p. 

IlOllOK "MaKOllMaJ!bHO ·yoTOH'IHBHX" oxeM S(d.*) ooymeoTBM0TO.H 

OJI0.n;yl)IllllM o6pa80M. CHatJaJia pellla0TO.H 3a_natJa 6esyoJIOBHOtt onTHMH8a

UHH ~, .F(~) • 06osHatJRM tJepesX=Ai-1).~XF'(~) OOBOKynHOCTb 
BOSX TO'I0K ol e. f> , TaKHX, 'ITO qiyHKUHOHaJI F ( ol) ,ll;OOTHraeT B 
8THX TO'IKWC OBOHX JIOKaJibHHX MaKOHMYMOB. BBe.n;eM T~e MHO~eOTBO 
Y-{cZ1::XIF(ol).;:.F(ol') ,V2'e.X1 . TotIKH MHOllteoTBa Y n 
6y.n;yT HCKOMHMll. 

B §2 ll8JIOllt0HH aJirOpHTM nolloKa "MaKOllMaJibHO YOTOlltJllBHX" oxeM 

Hero peaD8BUH.H Ha SBM. IlpH pea.,m:sanHH ,n;aHHoro a;rropHTMa Ha am, 
H8M0H.H8TO.H TOJII,KO TpeTHH, 'IHOJIGHHHil STan OITHCaHHoro B rJiaBG 2 
no,IOCo,n;a, IlOOKOJ!bKY nepBH0 ,n;Ba ero 8Tana pe~SOBaHH CllMBOJII,HO 

Ha 81N H pa6oTaJJT ,IVI.H .1m6oro BMa KOajq)HUH0HTOB p.o. 3TO JIBJIJIST-
0.H oymeOTB0HHHM MOM0HTOM ,n;JI.H pemeHHH noOTW3JieHHOtt 3a_naqu, no
CKOJII,KY n08BOMeT He BH'IHOMTb KruK,l(Htt pas ,IVI.H orrpe~0JI0HHOi1 oxe
Ml:l H8. oeMeffoTBa xapaKT0pHOTH'I00KHtt MHOrOtJJI0H H OOOTB0TOTByrolcylO 

CHCTeMY HepaB0HOTB. 0Hll BH'IHOJIIDJTO.H H 8aimOHBaIOTO.H Ha MarHETHOM 
HOOHT0JI0 B BH.n;8 OOPTPAH-no.n;nporpaMMH TOJII,KO O.n;HH pas ,IVI.H Boero 
00M0llOTBa. Il08TOMY 8HatJET0JII,HO 8KOHOMllTO.H BpeM.H l3BM E MaTeMaTE
Ka-BHtJHCJIHT0M. Ha Tp0Tb0M 8Tane HOKOMM TOtJKa ~* H8XO~HTO.H B 
pe8yJibTaTe pemeHH.H nooJie.n;oBaTeJII,HOOTH sa,natJ (5) rrpH KOHKP0THHX 
8H8'I0Hll.HX ol.tK~ .... ol 'NW!). Jvm pemeHH.H 88.na'IH O noEOK0 211- 6HJI 
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HCITOJTh30BaH M8TO,Il; IlOROOp,Il;HHaTHOrO crrycRa. B §3 rrpHBe.n;eHhl npHMe

pu rrpaRTlf':!8CROrO ncnom,3oBaHH.fl cos.n;aHHOro MeTq.n;a ,Il;JUI ITOJIY'l8Hll.fl 
HOBhIX cxeM C pacurnpeHHhIMll (rro cpa:BH8Hll!O C ll3B8CTHHMll) 06.JraCT.HMll 
ycTOWillBOCTll B H8CROJThRHX lvlHOronapaMeTpll'I0CRHX ceMeiiCTBax p.c. 

~ pemeHll.fl o.n;HO- ll MyM8PHHX MO,Il;8JThHHX s~aq .n;HHaMllRll B.fl3ROli 
Xll,Il;ROCTll (Ilefipe P., TeHJ.!Op T.~. BH'IllCJillTeJll,HhI0 M0TO,Il;U B s~aqax 
MexaHllRll XMROCTH.-].: fMpOM8T80ll3.n;aT, 1986). Bo ncex ceMeficT

Bax OUJill Haii.u;eHH 'iaaRCllMaJThHO ycTOli'IllBhie" p.c. Ha pa~'IHllX Im

TepnaJiax nu6paHHHX ne~'IllH~i••··•~M· C u;eJThIO nepnqmRau;nn no~'IeH
HHX BO Bcex rrpnMepax rpaHnu; o6JiaCTe:li ycTOli'IllBOCTll 6UJIH rrpe5Be.n;e
Hhl pacqeTu s~aqn O pacnpocTpaH8Hllll CTyIT8HbRll ITO CX8MaM ll3 pas-· 
Jill'IHHX C eMe:licTB, IWTOphle ITO,Il;TBepll(,ll;aIOT, 'ITO 3Ha'IeHll.fl cl.* Haim0HhI 
rrpa:BllJibHO' nocROJThI,y C'I8T ,IJ;JI.fl cxeM s (cl*) 6h!JI ycTOli'IllB rrpn yc

JIOBllll (aGi, .•. • aeM.)i.U. 1IacTb STHX pacqeToB B BMe rpaqJHKOB np1rne
.n;eHa B npllJIOX0Hllll lli. CJie~eT OTM0TllTb, 'ITO C'I8T no CX0MaM S(;;z*) 
B H0KOTOphIX CJiy'IaHX noTpe6oBaJI npHMepHO B I,5-2 pasa M0Hbill8 rua

roB no Bp0M0Hll, 'ISM C'I8T no ll3B0CTH!,JM cxeMaM. 
C u;eJThIO npaKTll'I8CKOrO llCITOJTh30BaHll.fl noJIY'IaeMHX rrpn nOMOIJ1ll 

onHCaHHHX aHaJillTHKO-'IllCJI8HHhIX no~o.n;oB Ta6JIHu; 3Ha'IeHnii rpaHllll; 
OOJiacTe:li YCTOli'IllBOCTll p.c. B §4 npeMOX0H aJirOpllTM onpe.n;eJieHHH 

MaRcnMaJibHO B03MO~Horo BpeMeHHoro rnara Ha OCHOBe 3THX Ta6~u;. 
A.rrropllTM OCHOBaH Ha npnMeHeHHll CITJialiH-q)YHKIJ;llll, llHTepnOJillpyIOme:li 

IlO~'I8HHhl8 3Ha'Iemrn TaOJilf':!HOli ®'HKIJ;llll. OH TaroKe pea~30BaH Ha 
SBM ll anpo6npoBaH Ha O,Il;HOM ll3 ceMeiiCTB, paccMOTp8HHHX B §3. 

fJiana 4 nocB~eHa nocTpOeHll!O ll llCCJI8,Il;OBaHHIO JIOKaJThHOli an
IlpORCHMau;nn p.c. C noMO~IO CHMBOJThHHX rrpeo6pa30BaHllli Ha SBM. B 
§I npnBe.n;eHH OCHOBHhle noHHTHH, Heo6xo.n;HMHe ,Il;JUI H3JIOX8Hll.fl MaTe
pnaJia, B §2 n §3 paCCMOTpeHH BOilp0Chl aBTOMaTll3all;llll, COOTB8T

CTB0HHO npou;ecca nocTpoeHn.fl cxeM n rrpou;ecca Haxo~eHHH norpern
HOCTH arrrrpORCHMall;llll cxeM. B §2 C u;eJThIO pemeHll.fl YKa3aHHOli s~aqn 
paspa6oTaH aJirOpllTM, B OCHOBe KOTOporo JI8XllT M8TO,Il; Heorrpe.n;eJieH
HhIX ROSqxllnu;neHTOB. ~aHHhili aJirOpllTM HBJUI8TC.fl o6o6meHll8M npe.n;Jio
xeHHOrO B pa6oTe (BaJiny~H A.H. n .n;p.§IlpenpHHT HTill1l CO AH CCCP. 

1981, M 7-BI) aJiropHTMa IlOCTpoeHH.fl cxeM ,Il;JUI CJiy'Ia.fl CKaJIHpHoro 
JIHHe:liHoro ypaBH8HllH C nocTOHHHhIMll KOSqxllnu;neHTaMll. Ero peaJIH3a
ll;ll.fl Ha .fl3HK8 PE\I>AJI B BM8 CAB GENEDIS ocymecTBJieHa ,Il;JUI CJIY'la.fl 

npOH3BOJThHOli CHCT8Mhl JillH8liHHX .n;nqqiepeHWlaJThHhIX ypaBH8Hllli B qacT
Hill( IlpOH3BO,Il;HhIX KaK C nocTOHHHhIMll, TaK ll C nepeM8HHUMll K03qxlln-

IO 

il)Jl 

,,I\ 

u;neHTaMll. ,IlorrycKaeTC.fl•llCilOJTh30BaH!18 peryJIHpHllX ll HeperyJI.fl!)HHX 

ma6JIOHOB. IIpeMaraeMM B §3 CAB INLADIS ,IJ;JI.fl aHaJill3a arrrrpoKCHMa
u;nn cxeM B Cm.IBOJThHOM BM0 Ha 3BM pa6oTaeT KaK ,Il;JI.fl o.n;Horo, TaK 

ll ~ CllCT0Mhl ,Il;llqqJ0p0Hll;llaJibHilX ypaBH0Hllii (co MHOrllMH H03a:BllCllMhl

Mll nepeM0HHHMH). 3TH ypaBH0Hll.fl MoryT 6h1Tb H00,IJ;Hopo.n;Hh1Mll, C nepe
M0HHmm KosqxIJnu;neHTaMH ll KBasnJIHHeiiHh!Mn. 

B §4 rrpne.n;eHH npHM0phI llCnOJTh80BaHll.fl cos.n;aHHhIX B ,Il;llCC8pTa

ll;llOHHOfl pa6oTe CAB GENEDIS n INLADIS ,Il;JI.fl paMH'IHhIX .n;nqqiepeHu;n
aJThHllX ypaBH8Hnfl' ma6JIOHOB ll cxeM. CAB INLADIS llCITOJTh 3.0BaHa' B 
qacTHOCTH, ,Il;JI.fl llCCJI8,Il;OBaH!l.fl TO'IHOCTll H0KOTOphIX CX8M, nOJiy'I0HHhIX 

B rJia:ae 3. EoJiee rpoM03,Il;Kl18 ll Har;umHhl8 rrpHMephl ITpllB8,Il;8Hhl B npn

JI0~8Hllll lY. Ilpn peMll3all;llll M8To.n;a Heonpe.n;eJieHHHX K03qlpllu;n8HTOB 

3a'!aCTYIO IlOJiy'IaIOTC.fl p. C. , 8aBllC~ll8 OT H8ROTOphIX napaM8Tp0B. B 
,Il;aHHOii pa60T8 Bhl60p 3THX napaMeTpoB ITp8MaraeTC.fl.OCY1118CTBJ.UITb 
ll3 Tpe60BaHU.fl ycTOH'IUBOCTll CX8M (HJIH "MaKCllMaJibHOH YCTOWIHBOCTll 11 

B YKaSaHHOM Bl:llll8 CMhICJie). Pem8Hll8 ITOCJI8,IJ;Heii s~aqn npo.n;eMOHCTpn
poBaHO B §4 Ha H8CKOJThKIDC ITpOCThIX rrpHMepax. IlpH 3TOM llCITOJThSOBa
JiaCb OnHCaHHM B nepBhIX rJiaBax CAB STADIS. 

PeaJIHSall;ll.fl BC8X C03,Il;aHlillX B .n;nccepTau;nn CAB TaKOBa, 'ITO 
Cll8ll;llaJillCT-Bl:l'IHCJillT0JTh MO.llt8T CaMOCTO.flT8JThHO Ha 3mi llCCJI8,Il;OBaTb 

ll CTIJOHTb npeMara8Mh!Mll no~O,Il;aMll p.c. 
B 3aKJJD'I8HllH CWOP14YJmp0BaHhl OCHOBHhl8 peSyJThTaTH pa60Thl C 

KpaTKUMll xapaKT8PllCTHKaMH. 

ID. OCHOBiillE PE3YJibTATfl PAEOTfl 

I. Paspa6oTaHa aHWIHTHKO-'IllCJI8HHa.fl M8TO.n;HKa aBTOMaTll'I8CKO

ro nocTp08Hll.fl Ha 3BM rprumn o6JiacTeii YCTOH'IHBOCTll paSHOCTHhIX 

CX8M ~ CllCT8M .n;nqxpepeHu;naJibHhIX ypaBH8Hllil: Ha OCHOB8 M8TO.n;a ~
pLe, KOTOpM peaJIHBOBaHa B BB,Ite KOMITJI8KCa nporpaMM C Heo6xo.n;H

MhIM ~ BToro Cl!MBOJThHO-'IllCJI8HHHM llHTePiielcOM, 
2. IlpHM8HHT8JThHO K MCCJI8,Il;OBaHmo paBHOCTHHX CX8M OCY1118CTBJIS

Ha p8aJill8all;ll.fl npoB8IJKll B CllMBOJThHOM BB,It8 Ha S13M KpHT8pM8B T80-

pRI Payca-I'yJlBllll;a M illyJJa-Koua ~ aHwmsa pacnpe.n;eJieHHH Ha KOMII
JieRcHott ITJIOCKOCTll KOpiiel MHOro'IJieHa npOHSBOJThHoro THJia. 

3. IIpe.n;JioaeH M8TO~ aBTOMaTll'I8CKOro llOllCKa Ha S13M paBHOCT
HUX cxeM c HaH6oJThmel no o6~eMy o6JiaCTLID ycTol'Il!BoCTH cp8,Il;ll 
cxeM sa.n;aHHoro MHoronapaMeTpll'IecKoro ceMettcTna. 

4. C noMODtblD .SBM. noJiytieHH Honue pesyJibTaTH no .. 111ccJie.n;onaHH1D 
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YCTOWHIBOCTll pa3HOCTHHX CXeM, B TOM '!11CJie Ha.li,n;eH!l HOB!le cxeM11 

,JJ;JIH peweHl1H 0,ll;HO- H ,ll;ByMepHhIX MO,ll;0JI1,H!1X sa,JJ;a'! ,ll;l1HaMHKll BJI3KOH 

.)!(11,ll;KOCTl1 C pacw11peHHblMl1 ITO cpaBHeHmo C ll3B0CTHJ,IMIIJ CXeMaMl1 o6JiaC-· 

TBMl1 ycTOH'lllBOCTl1. 

5. ;;,mi CJly'!aJI C:PlCTeM ,ll;l1qxpepeHizyJaJI1,HIDC ypaBH8Hl1:H c -qacTH!1Ml1 

rrp0113BO,ll;Hl1M1-I 11 rrepeM8HHl1Ml1 K03<W/llWJ0HTaMH oclocl1qe1-1 arrropHTM IIO

CTpoeHl1fl B CllMBOJlliHOM Bll,JJ;e Ha 3BM pa3HOCTHIDC cxeM Ha OCHOBe MeTO

,JJ;a Heorrpe,D;eJieHHPX rto3<Ix.lJ:PlWJ8HTOB. PaspaOoTaH aJirOpllTM npoBepKll B 

CllMBOJlliHOM Bll,ll,8 Ha 3Ili,1 IIOP.fI.ll:R8 JIOK8Jif,HOti anrrp0KCIIJM~l1ll pa3HOCT

HillC cxeM ,ILJilI Cl1CT8M rrna311JlllH8:HH1[X ,ll;H@lepeHizyJaJlliHHX ypaBHeHllil co 

MHOrl1Mll H83aB!1CllMLIMll nepeMeHHb!Mll. 

6. Co 3,I(3HH crreUll8Jill311poBaHHbl8 CAB ,n;JIJI IIpOB8,D;8HlllI BC ex yKa

saHHHX BU!ll8 llCCJI8,i.\OB8Hlli1 Ha 3BM. 
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