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OEIIWI XAP AK'fEPHCTiiKA P AEafl:l 

ARTyaJII,HOCTh 

Pasmrrne COBpeM8HBOi ]CKOpllT8JIJ,liOtt T8XHRKH o6yCJISBJmBa8T 
BO3paCT~8 Tpe6oBaHIDI K TO'lllOCTR pac~8TOB napaM8TpoB 8JI8KTpll
~ecrou: H MaI'HRTHllX ll0Jl81. 4JiCJI8HHO8 MOJ.t8JIHl)OB8HH8 C IIOMOIIU>ll 3BM 
llO3BOJIII8T HCCJie,noBaTI, -KSPTIIHY llOB8,n8HHJi Mal'HHTBoro IIOJIJI 9Ha'DII

T8JlhHO llOJIHee, 6scTpe8 H ,neweBJie, ~81,l OTHOCHT8JlhliO A1I!IT8JII,Hlllt 
H Tpy,noElMKIDi npo~ecc !pii3H'i8CKOro MO,n8JmpOBalllUI. B TO ll8 Bpeim 
sq$!KTRBH08 npoB8,11;8HR8 'll!CJI8HHOro MO,ll;MHpOBaHHJi Tpe6yeT OO3,na
HHJi HOBWC M8TO,ll;OB H KOMI1Jl8KCOB nporpaw, ll03BOJIJDllllRX C MHHR
MaJII,IWMR 3STp8TaMB pecypcoB 3Hi'l ll~STI, xapaKTepHCTmtR CTSnitO
HapHHX N'.aI'HlITHllX no.ne:tt CJIOlUWX qJH3H'i8CKHX yCTSHOBOK. 

Bll,lt8JIII8TCH TPH OCHOBHWC llO,IOCO,na B pa3pa60TK8 SJirOPRTMOB 
peweHHJI 38,l(S'll! MarHRTOCTSTHKR: ,l(Hqq)8p8HI(R8JIJ,HHl1, HHT8rpaJii>HWl 
H KOM6mmpoBaHHli!. Kru!,mia IlO,IOCO,l( xapaKT8pR3]8TCSI TRllOl4 HCllOJII,-
3]8MWC ypaBHem. U8Jlecoo6pa3HOCTI, B1,16opa O,nBOro RS lllIX np8Jt,ll8 
Boero onpe,n8JISl8TCSI KOHCTp]Knzett MarHHTHOi CHCT8Mli ROHltp8THott 
qlll9li'i8CKOtt YCTSHOBKK. 3Tm.t, B ~CTHOCTH, o6yCJiaBJmB88TCSI BS6op 
HCCJie,nyeuoro B ,naccepTSnitil KOM6HHRpOBaHHOro llO,!0CO,IU3, RCllOJll,3]
ll~ero CHCT8MY H3 ,l(Hqq)8p8HI(R8Jll,HWC H rpaHB~Horo RHT8rpaJihHOro 
]p8BH8ami. B T8Op8TK'J8CKOM llJI8H8 CBOiCTBa 3TOtt CHCT8Ml:l ll3~8Hli 
H8,nOCT8TO~O llOJIHO. Bo3HRRallT BOnpOCli ee O,nBO3HS'IHOi paspe!llll
MOCTH, IIOCTp08HHJi COOTB8TCTBYJJ1t8I p83HOCTHOtt 38,IU3'Dl. Ilp8,ll;CT8B
JISl8T RHTepec nooo,neHRe norpelllHoCTJ:I npH6.1Ill8HHHX pemem rpaHJ:I'l

mnc mrrerpam,ma: ypaBHewrlt, a TaltlKe cneKTpoB rpaHJlt[HWC mtTerpSJII,
Hwc onepaTOpoB H lIX ,IUICK'p8THHX 8HaJIOroB. Heo6xo~ pa3p86OTRa 
H OIITl!MR3~ RT8paIUtOHHWC M8TO,nOB pemeliHSI B03HlitKSJ)llll!lX CHCT8M 
SJire6panecIGIX YP8llH8mdt. Bee 8TO onpe,n8JISl8T SKTyaJII,HOCTI, T8Mli 
,IUICC8pT81UtH. 

Pa6ora, llOJ1Oll8HHl:l8 B OCHOBY ,naccapTanit.11, BWio.nH8Hli B COOT
B8TCTBIIH C npo6~8MHO-T8M8TR~8CKID4 IIJiaHOM H8YllHO-ECQ.n8,l(OB8T8Jll,
CKRX pa6oT 06~8,nRHeHHoro HHCTHT]Ta .IU{8pHHX RCCJie~oBSHd. 
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ileJih pa6OTli 

ll8Jll>D ;uiCC8pT8IJ;llOHHOii pa60TH RBJlll8TCSI paapa6OTK8 3qiJl8KTRBHliX 
M8TO,1tOB 'IRCneHHoro peweWUI H8KOTOpliX 38,ltaq, BO3HRK8il!Ull B M8I'Hli
TOCT8T.IIB8, CO3,1t8HH0 KOMWl0KCOB ·nporpaMM ,lVISI peweHM 3TOro ~cca 
38'Aaq, a T8K:&8 npOB8,1t8HR0 pacqeTOB xapaKTepRCTRK MaI'lillTHllX noneil 
KOmq>8TlllIX g/R3RqecKIDC ycTaHOBOK. Oco68HHOCTR pacCMaTpRB80MOro 
Macca aa.n,aq 38KJW'l8IDTCR B Tpy,IUiOCT.ll annpOKCRMan,IB rpa~oro 
yc.noBIDI,yqHTHBaJlll0rO llOB8,1t8HR8 peweHIDI Ha 6ecKOHequocTR C ,ltOCTa
TO'IHOii TO'IHOCThD, a TaitlKB B TOM, 'l'l'O MarHKTH8SI npommaeMOCTb 
g)eppoMarH0THKa MOJK0T npHHHMaTh 6OJihlllH0 3Haqemm (-::: 10

4 
R Blillle). 

IlpR RCllOJU,3OBaHRR KOM6mmpo.saHHoro no.roc:o.1ta Heo6XO'ARMO 6Hno: 

I) HCM8AOB8Th Cll8KTpMbH!i8 CBOHCTBa rpaill!l'llfilX RHT8rpMhHHX 

onepaTOpOB R RX )UiCltp0THllX auanoroB; 
2) Ol.\0HRTh norpeWHOCTb npR6JIID!t9HHHX pe111emm rpaHR'IHHX RHTer

panbHHX ypaBH8H~; 
3) o6OCHOB8Th paapeWRMOCTh CJa:CT8Mli H3 .IUJ!lxllepeHIJ;ll8Jll>HHX .II 

rpalllI'!HOro HHT8l'pMhHOrO ypaBHem; 
4) llOCTpOllTh )UiCKp8TR38IJ;llD 3TOii CRCTeMH R accne.1tOB8Th yc.no

BIDI O,ItH03Haquott paapelll.WIIOCTR pa3HOCTHOH 38'Aaq.a. 

tlW'JHM HQBH3Ha 

Paapa60TaH aqilieKTRBHHil aJiropKTM tmc.nemiOro pewemm 38'A8'lll 
Mal'IDITOCTaTRKH Ha Beel nnocKOCTK B nocTaHOBK8, nc~om,aYDJteA 
.IUJlqlepeHrtH8,llhHH8 ypaBH8HWI B KOJ46HH~ C rpalllltJlWM mrrerp8.1IhHHM 
ypaBH8H.ll814, y,mTliB8!llll!M yc.noBl'IJ! Ha 6eCKOH8'1HOCTK. B c.,ryqae nHHeA
HOro ~P8HinIB.nhHOro yp8BH8HM ,1tOK838Ha nOJIOJmT8JlhHOCTh .JUllxlle
peHIJ;llWll,HOro onepaTopa B cooTB8TCTBYJllll8l o6nacTH onpe,1tenemtJI R 
O}U:[O3H8-.:maJI paapelll.llMOCTI, pa3HOCTHOA 3Matm. Paapa6oTaH "IRM8HHHA 
8JII'Op:RTM pemeHM BH8111H81 38,lta"IR HeAllaHa ,lVISI MHOr0CBS13HOI o6naCTH B 
OC8CHMM8Tpl["IHOM CJIY1188, OCHOBBHHHA Ba M8TO.1te·a.nr.TepimpoB8IDtJI • 
IlOCT-p08H8 MaT8MaT.aqecKaSI MO,1t8Jll, ll paapa6OT8H8 M8TO)Uilt8 paC"l8T8 

Wll'HRTHOro nOJlil MHoroceK14HOHHOI MBI'HRTHOI CHCT8Mli .mmeite:oro ~
OHHoro yc:e:op:ia:T8JISI. Hoc.ne.1tOB8Hli cne:e:Tpa.nr.Hli8 CBOIOTBa rpaJll!'lmWC HH
Terp8JihHHX onepaTOPOB H Jill ,ltRCKp8THHX a.Ral[OrOB MS! .14BYM8PHliX aa.naq 
MBI'HllTOCTaTilltl!. YCTaHOBJI8Ha BOSMOJt:HOCTI, np:ia:M8HHMOCTZ M8TO,Ita BltCTpa
nCIJUittWil PR'IB.p,ltCOHa, nOBlml8Jlll8rO TO'IHOCTI, np.116.mutemw:x: pemem rpa

Hll"lma: m1TerpWlI>HBX ypaBHemd. 
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rrpaKT1rJac1tan ueHHocTh 

Ha OCHOB8 paapa6oTammx BKOHOW:t"!HHX aJII'OpRTMOB CO3,1t8Hli KOMIIJI8KCli 
nporpaMM, npe,1U:laaHaqemwe .IVISI pacqeTa cTanaoHapHoro M8I'mlTHoro 
nOJISI MHOrOOe:KnROHHOtt MarH.IITHOtt CRCT8Mli mmeihloro .HH.1tYKin!OHHOro 
ycKOpRT8JIJI, a T8RZ8 ,lVISI pacqeTa xapaKT8pHCTRK nOJISI Wll'HRTOB, 
HM8DJtRX llpJIMOyrOJII,HYJ) 8ll8PTYPY. .llJm pa3JIRlDWX Ha6opu~ '.rOKOB B 
WoJtYCB.pYJ)lltlll JIRHSax BTK nporpBIOOl noaBOJiflll'l' nOJIY'l8TI, pacnpe,1tene
HRR M8I'H.IITHOro nonsi nHH81lioro RH.nYKnROHHOro YCKOpKTenSI Jia6opaTo
pRK HettTpomtott ~3.llltll orurn:. C noMOIIU,D CO3,1t8HHWC KOMWI8KCOB npor
pa!l!M RCCJl8,1tOBMRCI, xapaKT8pl!CTJa:KR Mal'HRTHHX nOJie! B c.ny-qae cwn.:
Horo HaClilll8HRSI qieppoMarHKTHOro alq)aHa ,lVISI H8KOTOPl:IX MBrHRTOB yc
TaHOBKR cmm Jia6opaTopo BliCOKHX 3H8prd OIDIB. 

Paapa6oTamrae WII'OpKTMli RM8DT CaMOCTOSITenr.mnt mrrepec :ia: MOryT 
6irrr. :ia:cnom,so:saHH npR ':ll!CJl8HHOM pewemm: auanorn'!HliX, paccMBTpHBa
eMHM B ,IU1CC8pT8nRK,38'A8~ M8T8MaTH'l8CKOtt g)namw: R ycKOpKT8Jll,HOtt 
T8XH.llMo 

AIIpo6aIDlfl pa6o:m 

0CHOBHH8 peaynr.TaT!l ;uiCC8pTSnRORHOR pa6OTli .ltO~BanRCl, Ha 
Y Mell!,ltyllapo,ItHOM COB81llBIDm no npo6~eMaM MaTeMaT.aqecKOro uo.1t8JIH

poBaHIDI, Ir,PO!'pm.NllpOB8lllll) :e: MaT8MaTHtl8CKRM M8TO,ll,8M pemelil!JI tpK3ll
qecKHX 3Maq (.Uy6Ha, I983r.), Ha X BceCOD3HCl\4 COB8otamm no ycKO
PRT8JJJlM aap.lW3HH!iX qacT~ (.I(y6Ha, I986r.), Ha II pecny6JxmtaHcKo! 
KOHqJ8p0HIOlll "HHT8l'paJI1,HH8 ypaBH8HJ!Jl B npKM8,ItHOM Y0,1t8JIHI)OB8HRZ" 
(KKeB, I986r.), a Tal0!8 Ha Yqema: coBeTax OIDIB :e: cewmapax OT,1te
na Bll"!RCJlllTMl,HO! MaT8M8T.liltH OIDIB. 

IIy6,muw,uw 
Ilo T8M8 )UiCC8pT8nRK Ony6JIJUtOBSHO 6 pa60T, B TOM -rmc.ne B 

"lKypHB.1:8 T8Xlm'l8CKO! g)Kamm", -B TPY.1t8X COB81!lBW K B coo6111eH11JIX 
OHffii.' 

CfPYKTypa I 06:J,011 pa60TH 

,llKccepTamut COCTOllT ll3 BB8,1t8Hl!JI, Tp0X rJiaB, 3ElXJID'\18HltSI, C0-

,1t8p.DT II Ta6.mnt, II PKCYHKOB, cmrcox JtKTepaTypH Jl3 III H81Dl8Ho
B8Hd II .IISJIOX8H8 Ha III CTp~ M811IHHOiiacHOI'O T81tCT8. 
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COlIEfJKAHHE JIDCCEPTAUHH 

Bo BB8'Aemm npRBO.ItHTCs KpaTm o6sop JmT8paTYIJH no BOnpocau, 

paccuaTpimaeMW1 B ;nxccepTamm. <I>opuy.mq,ymcs .1tB8 ocHomme s~,m, 

AlISI KOTOPliX paspa6aTHBaDTCS M8TO,nH 'l.llc.neHHoro pememm. IlepBaS K3 

8TBX s~a-q COCTOIIT B c.neJzy)lll8M: Tp86yeTCS OIIP8'A8JillTl, 2 -YD 
KOMIIOH8HTY A ~ BeltTOpHoro nOTemniana A (Ax=~D) R3 CHCTeMH 

ypaBHeHd AlISI Ha6opa DoTpoIIHHX cpe'A J2. " , ,,: = f, 2 , ... ,..; : 

c¼r-('1_,VAi!)==- -C,,·J2 , XE.52-t, 

cUv(V1<.VA"l:)== 0, xG.slK, K=2,.,./I/, (I) 

(A;i )" = ( A2t1, (v" .i~/2 )k. = (l{tt .aL At l+1 , 
XG ~,k.+-1., K.={,2>"' Al'-1, 

(I+ K1 )A2 + LJ.lr,, A 2 ) = o, x e r, , J ~ ,;,( s = o, c
2

> 
r'Ae r; (3) 

{K, r)(x,,) =1 f 'lr(x)d~x fn./xo-x/Js~ , (L.-f u)(x.)= 1 /v(x}f'h/Xd-x/Js~> 
r, r, 

-I 
Vi,:=)I,., .)<t. - Mal'Hl!THas npo~8MOCTl, cpe,nH, Ji! - s~amms 
KOM1IOB8HTa lIJlOTHOCTH TOKa, c,, - llOCTOSHHas, SaBJ!C~ OT ClitCT8Yl,I 

e,J.tBJU1It, (fl) 1<. - IIP8'A8JILHoe SHa11eH11e OJ.I.P8'A8.ll8BBOI B J2. 1< WYJll(ItlDI ff 
sa ~ &Toi OO.ll8CTH, t;, 1et1 - OOIIIU rpmmi,a oo.monl J2. 1< 

J2 I(+ 1 , Ix I -= ( x/ + xi) f/z, 11,," -BHelllWlll BO.PMBJII> o6JmcTH J'2. I< • 

Ilpe.ItnOJUll'aeTcs, "<ITO .)<I< - S~HHM B KaZ,Itol CP8Jt8 qiyml:IJ;wl, B 
00111811 CJIYlUl8 ~"- =.)t{(a;,Aa)2.+(<>~2 A.1,)2), .),{N=i. 

06.naCTH J2 ic , 1< = i, 2, ... N-1 - orprum;qeHlnle, r:, - O,ItHOCMSHaS 

SaMKBy'l'M KplU38Ji ~OBa, orpammmaJ>~ H8KOTOpyJ) o6JIBCTl, J2 , 
'l'axyJ>, 11'1'0 J2 J 1t.'f1 .QI< • 

BTopas 8~118 COCTORT B OIIP8Jt8JI8HIIR 0 -ol. XOMlIOH8HTS Belt-.... 
Topaoro noTe~ A xs rpamrcmoro JUl'l'e~oro ypaBBeBHJI, x xo-
TOpouy CBO,ItH'l'CS 3~'UI MarHl![TOCTSTHXH B OC8CJDOl8TplNHOII CJIY1188 

MIi ~PPOMaI'H8'1'Ua C 68CKOH8tmO 6om.mol. Mlll'HHTBOI npo~aeMOCTl,11: 

{I+ k'z)A 0 =-l 2 (.,t{'lAp)) +f-, X
0
6 G., (4) 

l'lt8 

{K2 lf ){><o) == ;i;flf)(J"J!" {'l·G-(x11, ><)).d S,n (L21'}(><,,)=/i /tf )'-{x,,x)Js;P 
G . ~ 

4 

2£ 

Cr{x0 ,X) = J '-'~H',J'I' R(x0 x)=[(l-Z:~J°;. 'l 2-,,2 2-J'l·Z·loS'-f1 112 
o R(x0,x,'f)' ·' c c , 

F(x0 ) =:z~ ./ Tufx)-6{x4,x) c/x, 
T 

3'A8Cl> ½ - 38i.nwyTaS KpHBWI, Y'AOB.n8TBOpmllJlaS ycJIOBW:!M llimyHoBa 

(MO:EOT 6HT1>,r.morocM3BM), T - orpaHB.'18BHas, MOlli.8T 61:lTl>, MHoro

CMSHSS 06.nacn, r; n T npmumnexaT llOJIYIIJIOCKOCTH R ! = l x = ( 2,z), 
Jl, > 0, -oo < ~ < o0] . 

IlepBas r.naBa nOCBSDll8H8 RCCJI8'AOBa.lllUl CBOttCTB rpaHR"IHl:lX RH
Terpam,ma ypaBHeBd B.H,U;a (2) R (4). 

B §I .I ycTaHaBJllll38ll'l'Cs cneXTpaJII,Hl:le cBollCTBa onepaTopoB l 2 , 

k 2 • Cnpane~BH CJI8.DYJlltll8 Jiew.w. 

JieMMa I. . 
OnepaTop l 2 nOJIODTeJil>HO Onp8'A8JI8H B npocTpaHCTB8 l 2 ( '2 ) . 
Jiewa 2, 
CneitTp J(k;JonepaTopa K2 m.teeT CJie.u,ymure cool,icTBa: Ln. (3(K2 ))=0, 

&{K2) E,(-i, i]. 

B § I.2 Ha OCHOB8 M8TO'A8 XOJIJIORa:a;lm R eycotmo-.mmeibl:ott HH
TepnOJUIItl!K llO'AJitHT8rpa.in.HHX ~ CTpORTCJi ,ItHC!tpeTR3a!UlSi AJIS1 
yprumem mma (2) H (4). 

ECJUI r;, h - ceTxa, nocTpoemms Ha 1toHType r;, 9-Ji. ( rK ), K= t, 2, ... n -
SHa11eBHS llO'AJitHT8rpaJWISX ~ B TO11KaX SK E ,~, Ji, 1 3anyM8poB8H

BliX llOCJl8,ItOBaT8JII,HO npll B8KOTOpOM 00XO'A8 !., , TO ypaBH8HIDl (i) 
CTaBRTCJa: B COOTB8TCTBl!8 CJl8.JU'l)D\aS CRCT8M8 ypamiemrlt: 

. (E +· K,,J..) U1,, == - lt,I.. 'lr;,_ , Xo6 r;, 1,_ , (5) 
r'Ae 

{Ki,Ji.t<J,,){x0 )= C. tt1,,(~"-)jfJttn./x0 -x/'f,Jx)-ds10 'K0 6f;,1.,, 
S;c G f't. J.. r; 

{li,J.. lfi.. )(x.) = z ~(s;k.) )c I t,,,,/x.-xl· vii< {K),Jsl( J ><c G r;:1..' 
s/f. E fi:1.. r, 

!fl< {x )- KYCO'IBO-.DH8DH8 6a3HCBH8 ~. X 6 ft. ABa.nor.lt'IBliM 06-

pasow cTporrcs a1I1IpOxc:ntattH11 AlISI ypaBBeH.HS (4): 

{E + kf,J..)li.1,_:: -l2,1.. l!'j.. r Fi._ , Xo ,6 r;,1,_. (6) 

B &TOM ze naparpa~ npRB0,1UlTC.S: Teopellli O CXO'ABMOCTR npx6Jm

lreBBlll pemem.ypaBBeBd (5) z (6) 1t TO1lHlDI pemeBllJDI ypaBBeHd 

(2) • (4). 

5 



B §I.3 pacCMaTpHBa0TCSI M0TO,It 8KCTpan~ pz-qap,ncoaa, nO3BO
~ noBHWaTb TO'lliOCTb IIpH6.nm!teHHWC pememnt rpamr<mWC RHTerpam,
Hlil ypa.Baead. PacCMaTpRBaeTca aa,na-qa Jl.Rp.1rIXJie ~ ypa.BH0HRJI Jiannaca, 
KOr,na Ha rpamme r; O6.naCTH Q 38,It8H ruxe,n rapMOHR"10CKOil: <PYHIW,RJI t{ Jf- • 

Sa,naqa coo,naTca It rpaHIDWOMY wrrerpaJibHOMY ypaBHewm nepooro po,na: 

l10-=(I-k1)u .. , Xo6'1. (7) 

Ilp.a6J!Wl0HHO0 pemeHRe ypaBHeHWI (7) HaxO,ItRTCJI H3 CHCT0Mli: 

l1.,1. ~ == ( E - K1,J...)uf , Xo 6 r;,;.. (8) 

Iloruxe onpe,neJieHRJI zr;._ , BO BHYTP8HHRX TO"IItax X0 G .Q np.acl.nwiteHHoe 
pemeHRe BH"lllCJIJieTcJI no cpopMYJie: 

{ I Alf- J /} I f f A I u,._ (x,) = 'VC . t/1,_ {x)a/'l.x UI, Ix.-)(/« >x + 2 r l!f.. (x Jti../x.-x/()f r.., 
A ~ ', 

r.ne 9-1.. (x) - JtYCO"IHO-JIRHeflHoe BOCnOJIHeHRe C8TO"IHOit qiyHitt:Um ff I,_ • 
IlyCTb h- - ,I{J1Hll8 ,eyrR M0llt,l1y JIDCSIOOI }.WfMJI COC0,Itm!Mll TO'lltaMR C0T-
KR r,_, h • 

YMOBRJI pa3JIOlK0HIDI norpemHOCTll pemem ypaBH8HllJI (8) no 
CTeneRRM mara ,ltRCKpeTH3a~ OTJllI'!8D'l'CSI OT H3B8CTHHX B CRJrY Toro, 
"ITO onepaTop L 1 ae RMeeT orpalUI"lemtoro B C ( r, ) oCSpaTaoro, a 
~ .IIHTerpam,aoro onepaTopa RMeeT Jiorapait,m"lec:ityll ocoCSeHHocTb. 
CnpaB8AZUU38 • 

TeopQM8. 
JlyCTb Ha KOHType r; C Henpep.HBHO! Kp.HBHSHOI pemeHRe ypaBH0HWI 

(7) o-(x) =,i)i ti(><) G C l.f ( r;). IlycTb: a) MaTp.ima l 1,1.. IIOJio-
DT8Jil,Ha [. t, J... ~ fl Ji..£ , r,ne .fl > 0 H0 38BHCHT OT J., , a coCSCTB8H-
HH8 ~ Lt, 1.. pa.BHOM8pHO IIO J,_ OrpaHH"leHH; CS) CRHryMpmdt 
oIIepaTop THIIa OIIepaTopa KomH: 

( f o{i(><,s) 
~ u,- )(x) = ;-. w(,) Ix- s I 

f f 
.l!!M88T orpaaneHH.Hlt oCSpaTmdt S - B KaZ,ItOM .aa npocrpaHcTB L 2 ( '1 ) , 
H"' ( ~ J, o < ol. < 1 . 

Tor,na CIIpaBe,ItJIHBH oueHKH: 
2- G Jh - cf 

II 7ff.. - ~ II L z( 'i. I I...) ~ C. h. , I lfi - 0-I ~ C • I,. ' X €' r;, h. , 

a ~ cpymtl\Hl! UJ..., X 6 £ BWIOJIH8HO 

,, • 1 3 - f / !ti S/2 - G I, u1.,-u I/Li{-2..) ~ C· IL , u.1.. -u ~ c-1.. , x £.fl. 
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)lJlJI pemeHRJI ypaBHemm (8) cnpaBe,ItJIHBO npe,ncTaBJiemte 

7f'J... = a- + C ( >< ) • h., 2 + d J. + 0 ( I,_ 
3

) , X G r;_, J.. ; 

lt,J... J1., = "l (x,k), X€ r;,,._ ; /l~IIL
2

[i1,J.) .{C-1.. 3
, It/~ c,!//KG{J..., 

BO BC8X c.nyqamc tf > 0 - CKOJll, yro,Il,HO MaJioe "IHMO • 
B 8TOM Jlt0 IIaparpacpe IIpl!BOJtfl'l'CSI pe3yJibTaTH "lllCJI8HH!il 8KCII8pH

M0HTOB, IIOKa31:ll38JJllll!8 aqxpE!KTHBHOCTb Y'l'O"1H8HHJI IIpHCSJIJ!Jt8HH!il pemeHd 
rpaHR"IHUX mrrerpam,HHX ypaBH0W M0TO,ItO14 PH"l8p,ItCOHa. 

BTopaa rJiaBa IIOCBHIIl0Ha KOMclmmpoBaHHOI IIOCT8HOBK8 38,lt8"1H 
MaI'HHTOCT8THKH, KCIIOJib3YJl:q0a .ItH®ep8HUHSJibHH0 ypaBH0HHJI B H0KOTO
poit OrpaHll"leHHolt oCSJiaCT:H R RHT8rpaJibHO8 ypa.BH8W!8 Ha rp8HJ!U8 STO! 
oCSJiacu. 

B § 2.I IIp8,It,1IaraeTCJI an:ropllTM tmCJI8HHOro pememm CKCT0M!i {I)
( 2) .ECJIH IIp8,ItIIOlIOJltHTb, "ITO . 

))1:: ~ V(x)€- Cf-![1<),K=i,2, .. ,Al-i, V~){ >O, (9) 

H BB8CTJ! oclO3Ha"l0HH0 
Xu= dltr-{'))(x)r;ru), XGJ2., 

"18p03 . _ t( 
[i)(;t:)=[tt/!Ae. C 2(.Jl..)/JC 1(Sl), (I+K1 )1,(+l,(vf1-t-)=-O, 

Xo Er;, J ))::: is=o]oesoaHa"IHTb oCSJiaCTb OIIp8,It8JI0HRJI OII8paTopa X , TO 
r; 

cnpaB0A/llU38 

JieMMa 3. . Ii 

llycTb BWIOJIWleTca yCJioBHe l 1 f/1 :f: O, 9-, = k, i 1- , ( fl-1. - nno-r-
HOCTb IIOT8HIUtana PocleHa) H /A {; $ ( ~) , Tor,na OIIepaTop :,;e CKM-

M0Tpll't8H, (~u,u).sz. :;a,. o, (:-£ti.,'¾_=0TOr]JIJ. .a: TOJibKO TOr,IJ;a, Itor,na U-=-0. 
l'pamt"IHoe mrrerpam,aoe ypaBH8Hll8 (2) Hll8'118 MOXHO IIp8,ItCT8BllTb .m1CSO 
B BB,It8 

IA+M1 (Y;1:._)=-0,xtf7t, (IO) 

r.ne t1 f = (rt k 1 r, l -( • JIR60, llpe,ItIIOJiaraa C~0CTBOB8HK8 l; f 
B BB,It8 

( 
c}t{ . 

V.rii:') + /'1 2 tC = 0, X Gr_,, (II) 

r,ne ff 2. = C/ (I+ K1 ) • B COOTBeTCTBHll C IIp0,ItCTa.BJ18HllJDIII (IO), 
(II) BOSMODO IIOCTpoemte .ItBY'X pa3HOCTHHX cxeM, aIIIIpOKCHMllpYIIIIBX 

CJ!CT01q ( I)-(2) • BHCS.11pa11 B Ka"l0CTB8 oCSJiaCTH J2. llpJDloyro.m,mm H 

IIp8,ItIIO.ll8I'SJI BHIIOJIH0Hll8 YCJIOmdt (9), 3aIIlllll8M COOTB8TCT~ pa3-
HOCTHH8 cxew B BB'Jle A 1. I.. u 1,. == <f,_ 1., ,.H A 2· , u, =- ,P,2 , • 

I J I It. II. • J fl. 
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CnpaBe.IJ,IWBH CJI8,llYlOl!IRe yrBepll!,IteHRR: 

JieMMa 4. 
IlyCTb BWIOJIHJI8TCH YCJIOB.118: 

{M1., 1.. llf., z,-;,_ )r, ~ 0, 
1,1,_ 

r,Ite M1,I.. ={£1-K-t,1..r
1L1.,/.. , Tor,Ita CliICT8Ma A1.,1...'lri_ c:. 1>1.,J.. 

ID488T 8,ItW!CTB8HHO8 peweIDie. 

Jlet.Wa 5. 
ECJll! Bl:lllOJIIIJI8Tc_~ yCJiom,:e ( M 2, 1.. "lfi., lff.. ) ri, J.. ? C, ~ 
r,tte 1'12,1.. = l,.1 1.. (£+Ki,/..) , TO ( A2,J.. ?r;._, lr1,,.)Ii.k :;>- O., 

( A 2 h "Zrf._. , ZJ-;._ )- = {} TOr,Ita IiI TOJll,KO TOr,Ita, KOr,Ita 'lr1.. ::: O, 
>_ '..Q.1,. 

)( '= ..QJ... • 

B § 2.2 CTpO.liTCH aJll'O!)RTM 'D!CJI8HHOro pewaHWI BH8WH81 3a,Ita'D! 
HehcaHa ,ItJISl MHOrOCBHSHott o6JiaCTliI B OC8Cl!MM8TpJ!l!HOM CJiy'lae, OCHO
BaHHHtt Ha M8TO,It8 pa3,It8Jl8HliIH 06:11aCT.li. HTep~oHHHI npoqecc CBO,ItllTCH 
K lIOII8p0M8HHOMY pemewm KpaeBHX 3a,It8'1 co CMemaJIHHMR rpalllllDll:D,UI 
YCJIOBJIHMII B OrpaHliI'leHHWC o6.naCTHX (M8TO,ItOM C8TOK) K rpaHlltmoro 
HHT8rpaJll,HOro ypaBHeIDIH. 

B § 2.3 npiiIBO.IUITCSI pe3yJU,T8TH 'D!CJI8HHHX 3KClI8pID48HTOB, 
KJIJillCTPliIPYlll!IRX aqxlleKTKBHOCTb npe.n;.noxemmx B ,ItByx Ilp8.Ill:mYlltll napar
pa\Pax a.nropllTMOB. 3,It8Cb lt8 npllBO,ItHTCH pesyJlbTaTH Bli'IKCJI8mtlt xapaK
T8pKCTKK Mal"Hl!THWC Il0Jl81 H8KOTOPHX MaI'HKTOB yCTaHOBKl'I CilHH Ja6opa
Top:u BliCOltllX 3Heprd OIDill. Pac118TH lIOJIY'l8HH C lIOMOl!tbll paspa6oTamna:' 
KOWIJl8KCOB nporpaMM. 

B Tp0Tbel rJiaBe llp8MaraeTCSI M8TO,ItRKa paC'l8Ta MarHKTHoro lIOJlH 
MBoroceKD;KoHHol CKCT8Mbl Jll!Hefl:Horo .IIB,Iij'ltitl[OHHOro YCKOpKT8JlH. 

B § 3.I C'l'pO.liTCH WlT8Ma'l'K'l8CXBH MO,IteJlD MHoroceKD;KOHBOI Mal'

HllTHOI CICT8M1:,1, ,ItJISl 3TOro BCIIOJU,SyeTCH rpaHrmoe HHT8rp8Jll,H08 
ypaBHeue (4). 06cYJQJ;amca cnoco6u ,ltllCltp8Tll3aDlUl BToro Jl>aBHeH.llH. 

B § 3.2 l!pBBO,It!ITCH a.Jll'Oprl'II -qJ[0..8HBOro pememm BH6paHHol 
MaT8MaTllll8CKOI MO,It8Jm. A.llropJrN. OCHOBSH Ha CBOICT:aax MaTl)JID;l:1 K2, 1,.,, 

KOTopaa B ,ItaHHOM OJiy'lae 8BJ1Jl8TO.a: 118Tiipexyp0BH8BOI YaTp:aqel TJIIIS 
T8IIJIJIIl;8BOI, a 'l'WW3 Ha OBOlcTBSX B8XTOpa npaBol 'laCTJt COOTB8TCT
Byl)llt81 CllCT8MH JilUl8fbwx aJir86pall1180ltla: Jl)aHe:ul. 3XOH0Mll:'IH08 BH'IJIO
Jl8HJ18 8.ll81118HTOB KaT!)Hil)[ BO3MOZHO dJJ:arO,Jtapa 6.nO'IHO)q Dpe,ItCTaBlI8HIII): 

2 t { ) . 
K = Z:: Z £. 2 © 8,. · 2 ,I... l.=1 J=1 t./ '< ' 

r.ne B t J - ltBS.t{PaTHHe Ka'l'pim;H paSMepnoCTH (m. 1 ·,.,. 2 ) x { 1n~ • 1>t-
2 

) , 

El~> - ltBS.t{PSTmte MaTPim;H paSKepnocu k " K , B KOTopia na 

8 

nepece11erum: i. -oit CTl)OIU! H j. -ro cToJl6qa OTO.liT e~, a 
OCT8Jll,Hll8 3Jl8M8HTll paBHH HyJill, @ -npl!MO8 npOllB8,It8HH8 M8Tp.zq. 
Kw!,ItaH R3 MaTp.zq 8 lJ IIpe,ItCTaBHMS B 6JlO'IHOM BK,It8 

"'-1 i>l-1 (tot,) /J 
Bi.J- = E. E E e © o :.1 . "'e , 

I<= 1 e.1 K q > 

r,Ite .c<'i-; i<:e - KBa,ItPSTHH8 MaTp~ pasMepHOOTR /rt. z_ " /11.. 2. • Y11eT 
Toro, 'ITO B 11 : Bn, a HepaBHHe TOJJ,ll;8CTB8HHO MaTp~ it.;,; Ke z 
-8 J i. ; e ~ · COCTOJIT 1!3 O,ItWiaKOBWC , 3JI8M8HTPB, l!pOBO,It.liTCH BB8,It8Hlit8M 
cneni:taJil>HHX KH,It8KCHllX \P~, KOTOpHe IIO3BOJIJD>'l' no Mm!ZMaJil>HClq 
'lltCJIY BWmCJIHeMUX aJ1eMeHTOB MaTp.zq ooccTaHaBJIJmaTh BCD MaTPIDJY K2,I,_. 
AliaJIOI'R"!HHM o6pa30M oIITm.ms:e:pyeTC.S: Bli"ll!CJl8Hll8 B8RTOpa npaBOI 'ISC

TH CKCT8MH (6) • 
B § 3.3 !IpHBO,ItHTCH pesynTaTH paC'l8TOB MBrHKTHOro IIOJIJl 

HeCROJil,KllX ce~ JlKHefl:Horo ~oHHoro ycKopHT8JIH Jia6opaTopu 
HeiTl)OHHOit \PB3KIW: OIDill. _IlpllBO,Itli{TCH cpaBH8H.li8 paCC"ll!TaHHOrO R R3M8-
peHlioro pacnpe,1te.neHJ1H MarmrrHoro noJIH .ItBYX CMellWHX noJIYcexnd ,ItJISl 

pa3Jl.li1:IHlllC Ha6opOB TOKOB B /POKYCHPY'JOIIIRX Jll'IH3ax. PesyJU,TaTH cpaBHe
W!it IIOKa8W3aJJT xopomee corJiacoBaHHe. ,llaHo KpaTKoe Omicamie cne~
JlllS:e:poBSHHoro KOMWI8KCa nporpaMM H npW38,It8HH H8KOTOpH8 xapaitTeplitC
TlitK.li ero pa6oTe. 

B 38KJill'l8lillll np.liBO,ItHTCH OCHOBHH8 p03YJIDT8Tli ,ItllCC8p'l'an;Hll: 

I. HcCJie,ItoBaHH cne1tTpWI1,H11e cBOICTBa rpaHlil'IHHX mrrerpWll>HHX 
oIIepaTopoB lit n ,ItRCKpeTHHX ananoroB ,ItJIJI ,ItByl,lepmiX sa,tta11 r.tarHKTO
cTaTmm. 

2. JJ.aHo o6ocHOB8Hlit8 l!p.lil48RID(OCTlit M8TO,Ita BKCTpaIIC>JlHnHR P.lillap,It
COHa, IIOBHlllaJ>llt8ro TO'IHOOTb np116.nuemmx: pemem rpaHKi:mwt llHT8rpaJil,
HWC ypaBHemtlt. IlpaKT.li'18CXBH ~KT.liBHOCTD BKCTl)aIIOJliIIUDl l!pOlJJIJlllCT
p:e:pOBaH8 "ll!CJ18HHHMil BRCII8pliD48HT8Mll. 

3. Paspa6OTaH a~KTlitBHW1 aJirop.liTM 'l.liCJleHHoro pemellWl sa,tta,m 
MarHRTOCT8Tmtlit Ha Bceit WIOCKOCTK B IIOCTaHOBlt8, litCIIOJlD3YJl!t8ft B O611t8M 
c.nyqae KBa3wnmelmte .ItK4lP8P8HIOUlllbHH8 ypaBH8IDIH B KOM611HanruI C 
rpaHll1llillll mrrerpaJIDmD& ypaBHeHliteM, yqRTW3aD!lllitM yCJiomte Ha 6ecKO
H811HOCT.li. B c.nyqae JlllHe!Horo ~p81lni:taJll,HOro ypaBH8IDIH )4OKa3aHa 
no.nootllT8Jll>HOCTb .ltBlqlepemomm,noro OII8paTopa H 0.ltHOSHatmaa paspe
llllWOCT~ pa3HOCTHOit sa.naim. 

4. Paspa60Tan Wll'opllTK -q:ac.neHHoro pemeHIDI BHe111Heit sa,tta'!K Heit
KaHa ,ItJISl IIHOrOCBHSHOI od.llacu B OC8CJDlll8Tpll11HOM wiy-qae, OCHOBSHmtl 
Ha 1118'1'_0,Ite pa3,It8JI8HKJI o6Jr.aCTK. 
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5. Ha OCHOBe npe.rr,n:Ollt8HHllX anropHTMOB C03,n8Hll KOMllJI8KC!i npo~ 
paMM, C IlOMO~bD KOTOpllX npooo.u;eH!i paC'IOTli xapaKT8pHCTmt MaI'HllTH!iX 
IlOJiell H8KOTOpllX "OTKpliT!iX" MaI'Hl!THliX CHCT8MYCKOpwre.nett. . 

6. IIocTpoeHa MaTeMaTH'leC&aH Mo,u;em, n pa3pa6oTaHa ncnQJIJ,3YJO~H 
rpaHH~e rurrerpam,HHe ypanaeHWI MeTO.JUIKa pac-qeTa Marmrraoro IlOJI.fl 
MHoroceKIJ;HOHHOil MarHHTHOH CHCT8Mll JIHIIeilHoro ~OHHoro ycKopn
T8JI.fl (Jll1Y) • 

7. Co3,u;aH Cll81.Ul8JIH3HpOBaHH!lit KOMIJJI8KC nporpaMM H IIpOB8,D;8lW 
paC'l8Tli MarHHTHOro IlOJI.II Jll1Y-30 JIH~ OIDill. 
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l'IHCTHTYT aJieKTpo~KH AH YCCP, 'I.I, c.55-56, 1986. 
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