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C AHCC8pT~HeR MOlltHO 03HaKOMHTbCff B 6H6JIHOTeKe 0Hffi1 
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OBlljAHXAPAKTEPHC'Til.KA PABOTbl 

AKT,YaJibHOCTb 

ilpH npoeKTHpOBaHHH, C03AaHHH H.3KCI1JlyaT~HH MaPHHTHNX CHCT8M 

YCKOpHTenen aapa~eHHbIX qaCTHQ H ~yrax 3Jl8KTpO!pH3Hqecxax YCTaHO

BOK B HaCTOff~~e epeMR 60JibUJYIO.POJib arpaeT Bb11IBCJIHT8JlbHbIH 3KCne

pHM8HT. OH ,n;aeT B03MOJKHOCTb HCCJI8AOBaTb KapTHHY npoTexaIOID,HX ~H

aaqeCKHX npOQ8CCOB H noee,n;eHHff MarHHTHOPO ITOJIR 3HaqHT8JlbHO IlOJIHee, 

OTHOCHTeJibHO 6NCTpee H ,n;emeene, qeM MHT8JlbHb!H H TPYA08MKHn npo

Q8CC ¢aaaqecxoro MOAenapoeaHaff. B TO ~e epeMR, ajxpeKTHBHOe npoee

AeHae qacneHHOPO MOA8JIHpOBaHHR Tpe6yeT C03AaHHR HOBNX M8TOAOB H 

nporpaMM, Il03B0JlffIOID,HX nonyqaTb XapaKTepHCTHKH MaPHHTHblX IlOJien C 

BhlCOKOH TOqHoCTblO H MHHHMaJ!bHblMH 3aTpaTaMH pecypcoe SBM. 

l13B8CTHbl TpH OCHOBHbIX ITOAXO.n;a K IlOCTp08HHIO MaTeMaTaqeCKHX MOA8-

neti 3aAaq MarHHTOCTaTHKH, KOTOphle xapaKT8pH3YIOTCff THITOM HCilOJib3ye

Mb!X ypaeHeHHM: AHqxpepeHQHaJ!bHb!H, HHT8PPaJibHb!H H KOM6HHHpoeaHHhlH. 

Ha11MeHee 113yqeHHb!M 113 HHX, KaK B nnaHe TeOpeTaqecKOM.TaK H B rinaHe 

paapa6oTKl1 :JeTOAOB pernemm, ffBJiffeTCff KOM611HHp0BaHHhlM IioAXOA, B 

KOTOpOM 11CilOJib3Y8TCff Cl1CT8Ma 113 KBa311Jil1H8MHbIX 3JIJil1IlT11qecKHX ypae

'{8Hf.1M f.1 rpamii:moro HHTerpaJibHOPO ypaBH8Hl1ff (rHJ). KoM611H11pOBaHHafi 

nocTaHOBKa Mff 6onee rn11po1wro Kpyra ¢aa11qecKHX aa,a;atI (Hen11HeMHOH 

Teop11n_ynpyroCTl1, H8Jlf.1HJM;°ti AHqxpya1111, HeKOTOpble 3a.D;at!l1 06TeKaHHff 

H T.,a;.) Aa8TCff B pa6oTe g. Bb160p HCilOJib3Y8MOH MOA8JIH onpe,a;enffeTCff 

KOHCTPYKQHeti MarHHTHoti c11cTeMbl. 3THM o6ycnaenaeaeTcff Bbl6op accne

AJeMoro e AHCCepTaQHH KOM6HHHpOBaHHOPO IlO.Il;XOAa, 

,I\Jlff aAeKBaTHOPO Oill1CaHHff KapTHHbl MaPHHTHOPO IlOJiff BaJKHYIO pOJib 

HrpaeT nepexo,a; OT ,a;eyMepHb!X np116nr.1~eHHb!X MOA8JI8M K peaJibHblM Tpex

MepHb!M. 3TH aa,a;atIH HM8IOT npHHQHilHaJibHoe OTJIHtil1e OT ,n;BYM8PHb!X aHa

noroe. ,I\Jlff TpeXMepHb!X 3aAaq xapaKTepHO He TOJibKO ¢opMaJibHOe B03-

pacTaHHe paaMepHOCTH B03HHKaIO~HX aJire6paHtieCKHX CHCTeM, HOH Ka

tieCTBeHHOe H JIOPHtieCKOe ycnoJKHeHae aJIPOpHTMOB, yxyAllleHHe HX aCHM

IlTOTHqeCKHX BbJlIB·cnaTeJibHbIX xapaKTepHCTHK, 3Hatil1T8JlbHOe ycnoJKHeHae 

reoMeTpHH rpaHHQ pa3pb!Ba KOBqXPHQHeHTOB. GTO npeA'bliBJIReT ~eCTKHe 

Tpe6oBaHHff K BbltIHCJIHTeJibHblM MeTOAaM, oco6eHHO-K aCHMilTOTHtieCKHM' 

CBOMCTBaM aJIPOpHTMOB, B cany 6hlCTporo poCTa pa3M8pHOCTH 3aJJ;atil1 npa 

H3MeJibqeHHH ceTOK. HOBble npo6neMbl CTaBHT paapa60TKa MeTOAOB napaJI

JI8JlbHb!X BbltIHCJI8HHn. Bee 3TO onpeAenffeT He06XOAHMOCTb C03AaHHff H 

0IlTHMH3aQHH aJIPOpHTMOB pelll8HHff BttyTpeHHHX 3JIJIHilTHtI8CKHX 3aAatI H 
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rpaHl'ltfHb!X l'IHTerpa.JibHb!X ypaBHeHai-l, 6e3 pa3pa60TKl'I KOTOphlX HeB03MOJKHO 
aqxfleKTl'IBHOe perueHae 3~aq B KOMOl'IHHpOBaHHOH ITOCTaHOBKe. 

0,IVIHM 1'13 l'IHTeHCl'IBHO pa3B1'1BaeMb!X B ITOCJie,IVIee BpeMR MeT0.0,0B perueHHH 

3JIJil'IITTHqecKHX 3a.o,aq HBMeTca· MeTO.D, .o,eKOMIT03Hql'll'I OoJiaCTl'I. 11crroJib30Ba1rne 

KOHQeITqaH MeTo.o,a .o,eKOMIT031'1ql'll'I (B coqeTaHHH, eCTeCTBeHHO, C .o,pyrHMl'I Me

TO,IJ,B.MH), KaK HaM KaJKeTca, IT03BOJIHeT rrpo.o,BHHYTbca a acc;re.o,oaattaa KOMoa

HapoBaHHOi-l 3a.o,aqa l'I pa3paOOTKe 3ippeKTl1BHbIX a.JirOpl'ITMOB H rrporpaMM MH 
· ei:i perueH11SI. 

Bee Bbillle CKa3aHHoe orrpe.o,e;raeT aKTJa.JihHOCTb TeMhl ,Il,l'ICCepTaqaa. 

PaOOThI, ITOJIOJKeHHbie B OCHOBY .o,11ccepTaq11a, BhlITOJIHeHbI B COOTBeTCTBl'll'I 

c rrpo6JieMHo-TeMaT11qecK11M ITJiaHOM Hayqtto-11cc;re.o,oaaTeJihCKax paooT Oooe.o,a
HeHHoro HHCTHTyTa a.o,epHb!X HCCJie.o,oBaHl'IH. 

yeJiblO paoOThI HBJIHeTCH pa3paOOTKa aqxfleKTl'IBHb!X MeTO,IJ,OB qacJieHHOro pe

rueHl'IH KBa3HJil'IHetiHb!X 3JIJil'IITTJ1qecKHX ypaBHeHai-l, orrpe.o,eJieHHb!X B Heorpatt11-

qeHHOM TpeXMepHOM rrpOCTpaHCTBe, C03.D,aH11e Ha HX OCHOBe rrporpaMM MH pe

rueHl'IH 3a.o,aq MarHl'ITOCTaTHKl'I l'I pacqeT KOHKpeTHb!X MarHHTHhIX Cl'ICTeM. 

KoMOl'IHl'lpOBaHHM ITOCTaHOBKa 3~aqa COCTOl'IT B TOM, qTo OHa CBO,IJ,l'ITCH K 

Kpaeaoi-l 3a.o,aqe B HSKOTOpotl orpaHaqeHHOti OOJiaCTl'I, co.o,eplK8.IIISH OOJiaCTb 

HeJIHHeHHOCTl'I, C rpatta~ l'IHTerpa.JibHJ,JM YCJIOBHeM, KOTopoe TOtfHO yqaThI

aaeT rroae.o,eHae pemeHHSI Ha 6eCKOHStfHOCTl1. IloaTOMY HSOOXO,IJ,l'IMO! 

- HCCJIS,IJ,OBaTb HeJIHHSHHYD Kpaeayn 3a.o,aqy_ C rpaH11tfHJ,JM Y:CJIOBl'leM HHTerpa.Jib
HOro Tarra; 

- pa3pa6oTaTb l'I ,OOOCHOBaTb MSTO,IJ,hI pemeH11a 3~aqa B KOMOl'IHHpOBaHHOH 
ITOCTaHOBKe l'I ei:i ,Il,l'ICKpeTHb!X aHa.Jioroa; 

Ana aqxfleKTl'IBHOti qacJieHHOti pea.Jil'l3aqHl1 3Tl1X MSTO,IJ,OB HSOOXO,IJ,HMO ~OCTpo
l'ITb 3KOHOMl'ltfHbie a.JirOpl'ITMhI pemeHHSI 

- ~l'ICKpeTHb!X amuroroa n1Y BToporo po.o,a a 

- KOHet.Uio-pa3HOCTHOH BttyTp8HHe~ 3JIJil'IITTl'lqecKoA 3~aqa. 

Ha,Ytmast HOBH3Ha 

11cc;re.o,oBaHa K.OMOHHHpoB8.HHM ITOCT8.HOBKa MR KBa3HJil'IH8AHb!X 3JIJIHITTaqec

Kl'IX 3~aq B HeorpattHqeHHOM TpeXMepHOM rrpocTpaHCTBe, YCT8.HOBJI8Hbl CYJ!lSCT
B0B8.Hl'l8 1'1_ 8Al'JHCTB8HHOCTb o6oomeHHoro pemeHl'ISI 3~aqa B KOMOl'IHl'lp0B8.HHOA 

ITOCTaHOBKe. Ha OCHOBe M8TO.o,a .D,8KOMIT031'1ql'll'I 06JiaCTl'I ITOCTp08Hbl l'ITepaqaoH

Hble aJirOpl'ITMbl MR pemeHl'JSI KOMOl'IHHpOBaHHoA 3~aql'J. Ana l'IX qacJieHHOA pe
aJil'l3aqHa 

a) pa3pa6oTa~hI 3KOHOMl'ltfHb18 aJiropHTMJ,J P~ID8Hl'IH ,Il,l'ICKpeTHb!X aHaJioroa I11Y 
Ha ITOBepxHOCTH rrapa.JIJI8JI8ITl'lne.o,a; 
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6) .D,JIH perueHl'IH KOH8tfHO- pa3HOCTHblX 3JIJJl'IITTHqecKl'IX 3a~aq B rrpaMoyrOJJhHblX 

oo;racTax B R\ 1'1:2,3, Ha ocHoBe KJJCTOqHoi-l .o,eKOMIT03Htr.t.,1 06;racT11 rrocTpo

eHhl l'I l'ICCJIS.D,CBaHhl nepeo6ycJiaBJIHBaIO~l'le orrepaTOphl, np11 l'ICITOJib30BaHl'll'I KO

Topux CKOpOCTb CXO.D,l'IMOCTl'I o6o6~eHHOPO'MeTO.D,a corrpkJKeHHblX rpa.o,aeHTOB 

orrpe.o,eJJaeTCH TOJJbKO xapaKT8pl'ICTl1KOi-l ITO.D,OOJiaCTei-l - MaKCl'IMa.JibHh!M pa3M8-

poM ceToqHoi-l rro.o,o6;rac-ra, a He 3aBl'ICHT OT c~aqKOB Koaj¢aq11eHTOB ypaaHe

m-1;:l Ha rpaHaqax no.o,ooJJacTei-l 1-1 OT qac;ra no.o,o6;racTetl. 

npaKTl'lqecKaR geHHOCTh 

Ha OCHOBe rrpe.D,JJOJKeHHblX B ,Il,l'ICCepTaqV.l'I aJJPOpl'ITMOB C03,IJ,aHbl KOMITJieKChl 

cneqaaJil'l31'1pOBaHHblX nporpa.MM MH perueHl'IH H8Jil'IHei-lHhIX rrpocTpaHCTBeHHbIX 

3a.o,aq MaPHl'ITOCTaTl1Kl1. C 11X ITOMO~b!O rrpoae.o,eHO qv1CJI8HHOe MO.D,eJI11poBaH1'1e 

npOCTpaHCTBeHHOro pacnpe.o,eJieHHH ITOJIH .D,l'IITOJibHOPO MaPHl'ITa YCTaHOBKl'I 

Ci111H (JIBS, 011ffi1), BhlITOJIHeHhl pacqeT1,1 xapaKTepacT11K a;reKTpoMarHHTa 

rrpoeKTHpyeMOPO crreKTpOMeTpa Hl'l3KOi-l 3Heprl11'1 MocKOBCKOi-l M830HHOi-l qia6p11Kl'I 

11ffi1 AH CCCP. 
Pa3pa6oTaHHhle a;rropHTMbl 11 npOPpaMMJ,J l'IM8!0T CaMOCTOHTeJibHJ,Jti l'IHTepec 

a·MoryT 01,1Tb l'ICITOJih30BaHhl rrpl'I qacJieHHOM perueH\11'1 aHaJIOrHqHJ,JX, paCCMaTpl'I

BaeMJ,JM B .o,accepTaqa11, 3a.o,aq MaTeMaT11qecKoi-l qJl'l31'1Kl'I.· 

Arrpo6ag11a pa60T1,1 l'I rry6;raKalJHH 
0CHOBHJ,Je pe3yJibTaThi .D,l'ICCepTaqaoHHOti paoOTJ,J .D,OKJia.D,hlBaJil'ICb Ha ceMHHa

pax BI,Jql'JCJJl'ITeJibHOi-l l'I rrp11KJia.D,HOi-l MaTeMaTl'IKl'I ]BTA 011.ffi1, Ha BceCOI03HOi-l 

KOH!pepeHql'll'I "AKTYaJibHJ,Je rrpooJieMJ,J BJ,Jql1CJJl1TeJibHOi-l l'I npHKJia)],l!Otl MaTeMaT11-

Kl1" ( HoBOCl'IOl'lpCK' 1987)' JileJK.D,YHapo.o,Hoi-l KOHqiepeHq'Al1 ITO q11cJieHHJ,JM MeTO.D,aM 

a rrp11;roJKeHHRM(Coqiaa, 1988), XI BcecOI03HOM coae~aHa11 no ycKopaTeJiaM 

3apaJKeHHblX qacTaq(,lly6Ha, 1988), lfoxocJioBaqKoi-l KOHqiepeHq1111 EQUADIF'P-7 
(Ilpara, 1989), XI KOHipepeHqa11 no MeTo.o,y rprurnl.!HblX sJJeMeHTOB BEM-K; 
(KaMopa.D,JK, 1989). ITo TeMe .o,11ccepTaq11a orry6JIHKOBaHO 8 paooT, rrpaae.o,eH

HhIX B CITl'ICKe Jil1TepaTyp1,1. 

CTpYKTYpa a o6oeM pa60T1,1 
,naccepTaq11SI COCTOl'IT 1'13 BBe.o,ett11a, qeThlpeX rJiaB l'I 3aKJIIOqeHl'IH, co.o,eplltl1T 

14 TaOJil'IQ, 26 pl'ICyttKOB, CITl'ICOK Jil'ITepaTyphl 1'13 156 HaaMeHOBaHl'JH l'I 1'13JIO

JKetta Ha 155 CTpaHaqax Maml'IHOITl'ICHOPO TeKCTa. 
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GO,D,EPJKAill1C: ,G,v!CCRPTAI..\11M 

Bo BB8,ll,emrn npHBO,ll,I1TCR RpaTRI1H o630p JJ:.1TepaTyphl 110 M8TO,ll,8.M peweHI1fl 

Tpex RpynHhlX 3a,!J,atJ:, ROTOphle paccMaTpI1BaIDTCfl B ,ll,I1CCepTaQI1I1: RBa3HJlI1-

H8HHhl8 ::JRJII1TITl1tJ:8CRile 3a,ll,atJ:I1 B HeorpaHl1tJ:8HHOH o6JiaCTI1, rpaHl1tJ:flh[e 11H

TerpaJibHhl8 ypaBH8HI1fl, BHYTP8HHl18 :3JIJII1TITI1tJ:8CRl1e Rpaes1,1e 3a,ll,a,m. 

0TMetJ:aeTCR, tJ:TO HHT8HCI1BHO pa3B11Ba8MaR B ITOCJle,ll,Hee BpeMR ROHQ8rIQ11fl 

M8TO,ll,a ,ll,8ROMTI03I1QI1I1 o6JiaCTl1 ,ll,Jlfl peweHHfl BHYTP8HHl1X RpaeBblX 3a,lJ,atJ: 

IT03B0Jlfl8T HCCJl8,ll,OBaTb H pa3pa6oTaTb M8TO,ll,hl peweHM 3a,lJ,atJ:11 B Heorpa

Hl1tJ:8HHOH 06JiaCTI1 C 11CTIOJib30BaHI18M I'Mi ,ll,Jlfl 'l'OtJ:HOPO ,YtJ:8Ta TIOB8,ll,8HHR 

pemeHI1fl Ha 6eCKOH8tJ:HOCTl1 (ROM6I1HI1pOBaHHafl TIOCTaHOBRa). 3TaIT8.MH tJ:HC

Jl8HHOH peaJI113aQHH M8T0,ll,OB perneHHR ROM6HH11pOBaHHOH 3a,ll,atJ:H RBJIRIDTCR 

perneHHe. f"J,1/ H BHJTpeHH8H 3a,ll,a,m. 0,!1,HaRO' • COBM8CTHOe 11CTIOJ!b30BaHH8 

rMY ;1 ,ll,HrfxpepeHQWaJibHblX ypaBH8HHH H8B03MOJKHO 6e3 pa3pa6oTRl1 CTI8Ql1aJib

HblX MeT.D,ll,08 p8lll8Hl1fl f'l,1/, T .R ~ v.x tJ:11CJI8HHOe perneH11e B o6uieM c;ryqae 

RBJIR8TCR HaMHOPO 6o;ree TPY,ll,08MKOH 3a,lJ,atJ:eH. 0,ll,11H 113 B03MOJKHhlX BbIXO,ll,OB 

- HCTIOJib30BaHHe CTI8Q11aJibHblX nosepxHOCT8H (map, QHJil1H,!1,p, napa;r;re;renH

TI8,ll, 11 T.,lJ,.). ).\;IR BHYTP8HHHX RpaeBblX 3a,!J,atJ: (HanpHMep, 3a,lJ,atJ: MaPHl1TO

CTaTHRH) xapaRTepHO HaJIHtJ:118 o6JiaCT8H C Cl1JlbHO M8HflIDII1I1Ml1CR(pa3pb!BHhLVIl1) 

R03rppi!QH8HT8.MH, ttaq11q;ie YCJIOBHH COTipR~8Hl1fl Ha PpaHHQaX pa3,!1,8Jla cpe,ll,. 

ajxpeKTHBHOe tJ:HCJI8HHOe pemeHHe TaR11X 3a,lJ,atJ: B03MOJKHO MeTO,ll,OM RJI8TOtJ:HOH 

,!l,8ROMTI03HQI111 o6;racTH(,lJ,eRoMno3HQ11R nepeceRaIDII1J1MI1CR pa3pe3aM11). fu 
,BB8,ll,8Hl1I1 TaR Jit8 OTM8tJ:a8TCR, ,tJ:TO np11 11CCJ!8,ll,OBaHHH M8TD,!l,OB perneH11R 

3a,!1,atJ:11 Ha pa3Jil1tJ:HbIX 3Tanax 3rpp8RTl1BHhlM MaTeMaT11/8CRl1M annapaTOM RBJIR

IDTCR onepaTop1,1 TTyaHRape-CTeKJIOBa, cM. ttanp11Mep II,I2/. 
.B nepaoti PJiaBe paccMaTp11BaeTCR ROM611H11pOBaHHblH MeTD.~ peweHl1fl RBa3M

JIHH8HHblX 3jJJIHTITHtJ:8CRllX ypaBHCHilH B HeorpatmtJ:eHHOH o6JiaCTl1. 

B §I ,!J,a8TCR ROM6HHHpOBaHHM TIOCTaHOBRa 3a,ll,atJ:H ';i ee o6o6uieHHaR 

,popMyJIMpOBRa. fiyCTb 06JiaCTb QF C rpaHHQei-1 r;, 8CTb o6JiaCTb H8JJH

H8HHOCTl1, Dv - o6JJaCTb aaRy,YMa, QF U ~ U Qv= 1? 3
• 3a,!1,atJ:a (,I) B 

orpaHI1tJ:8HHOH o6;ra~TH 01 ::::> Q F flBJifl8TCfl ROM6MHHpOBaHHOH nocTaHOBROH 

,!J,JIR 3a,!1,atJ:I1 so aceM npocTpaHCTBe R3 
np;i ycJIOBHH U(x)-= O(lxt-J1} y,:,2 

) ' rrpa lxl ➔ oo 

<P"'Ll = - fJ. ~x.: ( (x; w) = o 
1 

·LL€. D ( q, *} 

!';.(x,w)- , 
,7 -1·w:, , X6.Q'v =QI\QF 

L ji(t-, IWl)'w .. ' 'XE.. QF 
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D(<r)·=fu~ u.c:c\.QF)uc.tD.'v); 
't' u 1 . 'dU J [u]r:=o., l~Yl r=f j G.i.u+ -an=O) x&r 

~ •o 

3an,aHHM ¢YHRQHR 4" Ee. C (t) , [ • J c6o3HaqaeT cRatJ:OR cpyHRQMM JI1160 

ee KOHOpMaJibHOH r:pOi.13B0,ll,HOH, G1.: u.:1. (iE + {J() 1 . 

O..\f"=Jir. ~r--.1.(P,s)u(s)d s _, {Ku= J"ri jucsJJnfJ.(P,s)c:lS; l'='dOx 
,Il;rrR 0606rr1eHHOH cpopMyJI11pOBRM 3a,ll,atJ:H (I) BBO,ll,RTCR rrpOCTpaHCTBa <pyttRQHH 

y~{ue H\Qr ): (tu) ~u )~;er{ 01 J X :{ UG. H½(r) : (u, ~~t,2(r/" 0], 

3o - fIJIOTHOCTb I10T8HQMaJia Po6eHa, M CTp011TCfl 3HepreTMtJ:8CR08 pacW11pe-

HM8 A11.. 1=. (V ➔ V*) orrepaTopa <P +' : · 

A1:u.=o ) Ut:..,V • <2> 
3a,ll,atJ:a ( 2) paccMaTp;iaaeTcR B rrpe,!1,ITOJIOJKeHMl1, tJ:To rrp11 x 6 Q F 7 

t,,t:i;;:[o c:0): tt(x-t.)t - l-l(x,1c:.)'t. -~ m(t-~). t"?,,·"t. VYJ
7 0 ./ 1- / } .,.. I I 

lfl.C)(,-t:)t.-flC><,~)'2'.I ~ M/t·-"i,I 

cpyttRQi!R f.➔ f-l(x,t:)t Herrpeph!BHO ,!J,MrppepeHQMpyeMa ;i np;i 

rroq•r;i acex xeQF l;/fl(x,-t:)-t) \ '-t K , · 
11 onepaTop G;1.E;f(X ➔ X") RBJIReTCR caMocorr~eHHblM, noJIOJKMTeJibHO 

orrpe,!1,eJJeHHhIM 11 orpaHi.1tJ:8HHhlM onepaTopoM. YcTattaBJIMBaeTCR CJII1eCTBOBaHMe 

8,!l,MHCTB8HHOPO o6o6meHHOPO perneHMfl 3a,!l,a,m (2). AHaJIOI'Mt.IHO paccMaTplrna

IDTCR 3a,n;atJ:M )J.HpMXJie. M HetiMaHa B o6JiaCTl1 Q~ . 
B §2 paccMaTpMBaIDTCR OTTepaTOphl IlyattRape-CTeRJIOBa ,!l,Jlfl 3a,ll,atJ:M B 

HeorpaHHtJ:eHHO~ o6JiaCTM. , Jc-

TeopeMa I OnepaTop IlyaHRape-CTeRiiosa S t::.(X ~ X) CMJibHO MOHOTOHeH, 

HerrpephIB8H M o6Jia,lJ,aeT o6paTHhlM s-.!l=. (X- X)!)' ROTOphlti RBJIR8TCR 

JIVITIIIII1Q-H8I1pepbIBHhlM M CMJibHO MOHOTOHHh!M. 

YcTaHaBJIMBaeTCfl TaR ~e I10T8HQl1aJibHOCTb 11 ,!J,Mrppep8HQHPY8MOCTb no I'aTO 

onepaTopa s-..i. . CsoticTBa onepaTopa G; G-~i.:. (IE~ lK )/ti ycTaHaBJIMBaeT 

TeopeMa 2 HopMa l\lfil~ = (Gi,, o) , 11<=-Xjf- , G 6:.-£ (X"- X) 
3RBMBaJI8HTHa HOpM8 rrpoCTpaHCTI)a . x.,.. ' HOpMa 11u..11:J..,:. (G-3.U, u..) 
LL €. X 3RBMBaJieHTHa HOpMe rrpocTpaHCTBa X . 

B §3 paCCMaTpMBaeTCfl ypaBHeHMe MeTo,n;a ,ll,8ROMU0311Ql1M o6JiaCTl1 ,ll,Jlfl 

ROM6HHMpOBaHHDA ITOCTaHOBRH 11 M8TO,!l,bl ero pemeHHR. C ITOMO~bID orrepaTopoB 

IlyaHRape-CTeRJIOBa S 11 G 3aITHCh!BaeTCR orrepaTopttoe ypasHeHMe B 

npocTpattcTse X aRBMBaJieHTHoe o6o6~eHHoA <popMJJIMposRe (2) : 
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-1 -.1. 

IR~=S~+G~"'o ~c:X ~ ~ LL/r 
TeopeMa 3 MeTo,11, ITpocToA HTepaQHH 

J ( ~hH - ~ .. ) ::: - lR -
"l. ~ l'1 ) t') - o, .i. J ••• 

CX0,11,HTCH ITPH 't <=-(O, l M:) K 8,ll,HHCTB8HHOMY perneHHIO ypaBH8HHH 

(3) 

(4) 

(3) 

co CKOpOCThfO 11~11-fall-x: ~ (1tf1/(1-9)) )/fR'jcllxj!-
,1],JIH JIJ06oro ~o ' r,11,e 1j '= G-.i. :J 9 = mo.x (-l -1:mJ2, i- i MR), 
mlR) M II< eCTb KOHCTaHTbl CHJibHOH MOHOTOHHOCTH H JIHITf!IHQ-HeITpepbIBHOCTH 

oITepaTopa \R • ';) . . 
TeopeMa 4 IlyCTb qJJHK[(HH t ~ 7!t. (/t(JI., i::) t) HeITpepbIBHO ,1],HqxpepeH[(HpyeMa 

no i. ripH ITOqTH acex )( c. QF H t e.. [ o, cP). Tor,11,a M8TO,ll, Hb!OTOHa 

~~ = - [ [R' ( ~(-r:)) rj_ ~( ~(-t)) J ~(o) c= ~ C) 

cxo,11,HTCH K pernemuo ~ E. X ypaaHeHHH (3) OT ITpOM3BOJJbHOro HaqaJJbHoro 

ITpH6JIHJK8HHH. - i l. 

0TMeqaeTCH TaK JKe, qTo ITOCKOJibKY OITepaTop S ITOTeHQMaJJeH, a G
cxMMeTpHqeH H ITOJIOJKHT8JihHO OITpe,11,eJJeH, TO ,l],JJH perneHHH ypaBH8HHH (3) 

ITpHMeHHMhl rp~H8HTHb18 M8TO,l],bl. 

B §4 paCCMaTpHBaeTCH ,l],HCKpeTH3a[(HH 3a,11,aqH (3) H M8TO,ll,bl perneHMH 

,l],HCKpeTHb!X aHaJJOPOB. ,/J,JIH (3) CTOHTCH arrITpOKCHMa[(HH ITO ranepKHHy: 

IR u = o 1R -= rlf !R I e. ( X -- X * ) C5 > lldn > h n n 11 n 

xn C. X JIHH8HH08 IT0,1],ITpOCTpaHCTBO B X , C HOpMoH, HH,11,Y[(HpoBaHHOH 

H3 X , I11 E: (X 
11 

.... X) oITepaTop BJIOJKeHHH. ,[La.Jree ITPHB0,11,HTCH 0611.\aH 

JJeMMa 06 0[(8HKe ITorpelliHOCTH M8T0,1],a ranepKHHa H ,11,aIOTCH KOHKp8THbl8 

0[(8HKH ,11,JIH PJia,11,KHX ITOBepXHOCTeH H KYCOqtt0-JIHH8HHb!X 3JI,8M8HTOB. }J,JIIl 
perneHHH 3a,11,aqH (5) ycTaHaBJIHBaeTCH aHaJJOP TeopeMbl 3 •. 

B KOHQe rJia_Bbl ITpHBO,l],HTCH pe3yJibTaTbl qHCJJ8HHblX 3KIT8pHM8HTOB, 

,11,eMOHCTpHpy!OU\HX H83aBHCHMOCTb CKOpOCTH CX0,11,HMOCTH HTepa[(HOHHOPO ripo

qecca ( 4) o.T rnara ,ll,HCKpeTH3a[(HH 3a,11,aqH H xapaKTepa H8JIHH8HHOCTH 

(Ha ITpHMepe 3a,11,aq MarHHTOCTaTHKH), a TaK lite pe3yJibTaTbl MO,ll,8JibHblX 

pacqeTOB ,ll,8MOHCTPHPY!Oll1HX aITITPOKCHMa[(H~ perneHHH. 

PeaJJH3aQHH HT8pa[(HOHHoro ITPOQecca ( 4) c 'j = G-J. BKroqaeT ,11,sa ocHOB-

Hble Tpy,11,oeMKHe 3TaITa: -J. 

l. B~CJl8HHe 3Jl8M8HTa lf= s ~ 1-1 , qTo 3KBHBaJJ8HTHO perneHHIO 3a,11,aqH 

,L(HpHXJie s o6JiaCTH .Q :i: 

6 

} 

~ 

II .Bb1qHcJJeH11e sJJeMeHTa ~ 11 • 1/2.; Gtr . Ha sTOM sTarre pernaeTCH I'l1.f 

(IE +ik)~i1•1/2."' il.,I) Ha rpaHH[(e H HaX0,11,HTCH ~n•'/2 = (tEt-lKJ-.iflv_ 
B CBH3H C 3THM ,11,B8 CJI8,IJ,YIOU1H8 rJiaBbl ITOCBHIU8Hbl pa3pa60TK8 M8TO,ll,OB 

perneHHH 3a,11,aq Ha 3Tanax I, II. 

BTopaa PJJaBa ITOCBHU\8Ha pa3pa60TK8 sqxfleKTHBHblX M8TO,ll,OB perneHHH 

r~Y BToporo po,11,a Ha ITOBepxHOCTH napanJJeJJeITHITe,11,a. 

B §I ITpHB0,1],HTCH KpaTKHH o63op ITO I'l1Y' o6CYJK,1],alOTCfl H3B8CTHbl8 CBOH

CTBa HHT8PpaJJbHb!X onepaTop:lB /J<. H /1 H M8TO,l],bl perneHHfl I'l1i. 

B §2 paccMaTpHBaeTCfl ,ll,HCKp8TH3a[(Hfl HHTerpaJJbHblX OITepaTOpOB 1K. H 

IL, oITpe,11,eJieHHblX Ha rpaHHQe ITapanJJeJienHrre,11,a c KBa,11,paToM s ocHoBaHHM, 

OHa OCYll18CTBJJH8TCH Ha OCHOBe KycoqHO-ITOCTOHHHOH HHTeprrOJJfl[(HH H KOJIJIO

Ka[(HH Ha paBHOMepHOH C8TKe:rrosepXHOCTb napaJJJI8JI8ITHIT8,l],a pa36HBaeTCfl 

Ha 3Ji8M8HTapHb18 HOCHT8JJH - ITpHMOYf'JibHHKH Ha 60K0Bb!X CTOpoHaX, KBa,11,

paTbl Ha OCHOBaHMHX. Y3JJaMH KOJIJJOKa[(HM flBJifl!OTCfl Q8HTpbl HOCHT8JJ8H. B 

pe3yJJbTaTe MM88M anre6pa11qecKyJO CHCTeMy 

( lE t- 11< h) ll = /Lr. (6) 

0TMeqaeTCfl, qTQ BOITpOC 06 0[(8HKe ITOrpeIIL~OCTM ypaBH8HHH (6) ue HBJJfl

eTCH TpHBMaJJbHb!M: CX0,11,HMOCTb M8TO,l],a KOJJJJOKa[(~H ,11,0CTaTOqttO ITO,ll,p06HO 

a3yqeHa ,l],JIH I'l1Y Ha KpHBhlX H3 R2 
, ,11,JJH ITOBepxHocTeA KJiacca C 00 

H3 R3 HieJOTCH JIHllib HeKOTOpble pe3YJJbTaTbl ,11,JIH CITeQHaJJbHoro KJiacca 
OITepaTopoB IO/• ,ll,na paccMaTpHBa8MblX TpexMepHb!X 3a,11,aq· qHCJI8HHhl8 3KCne

pHM8HTbl ITOKa3blsaroT, qTo norpernHOCTb pe111eHHH ( 6) s C - H L.;-HopMe 

eCTb O( h) . Harna ocHOBHaH 3a,11,aqa - H3yqeuHe CTPYKTYPbl MaTpHQ /K.h, fL1-,. 
B §3 paCCMaTpHBaeTCfl CTPYKTypa MaTpHQ ll<.h a 11,, H aJJPOpHTMbl JMHO

lK8HHfl HX Ha B8KTOp. I10,11,po6Ho paccMaTpaaaeTCfl MaTpHQa n:h. Cyll.\eCTByeT 

TaKoe pa36HeHHe {K h Ha 6JIOKH' qTO KaJK,11,blH 6JJOK COCTOHT H3 CHMMeTpaq

HblX T8TIJIM[(8Bb!X MaTpMQ JJH6o ITPHB0,11,HTCH K. TaKOMY BH,IJ,Y C TIOMOU\b!O MaTpHQ 

ITepecTaHOBOK. Ha 3TOM OCHOBaHO sqxpeKTHBHoe JMHO~eHHe MaTpHQhl fK1, 
Ha B8KTOp/I3/_ PaccMaTpHBa!OTCfl 0611.\HA CJiyqaA H CJJyqaA, Kor,11,a y perneHHH 

eCTb KaKH8-JIH60 CHMMeTpHH •. Bce CKa3aHHOe O MaTpH[(e !Kh CITpaB8,1],JIHBO 

H ,l],JIH Ma TPHQbI 11 h • 
§4 TIOCBHU18H HTepa[(HOHHh!M M8TO,ll,8.M perneHHH CHCT8Mhl (6), annpoKCHMH

PYIOU18A r~Y BToporo po~a. ,/J,JIH 3TOPO YCTaHaBRHBaIOTCH CBOHCTBa /kh 
JleMMa I MaTpm:~a l)(h H80Tp1-![(aTeJibHa, 11<1, ~ 0 ' H HM88T co6CTBeHHhlA 

seKTop ui."(i., ... ,i?, IKhuJ.=U1., 
JleMMa 2 MaTpHqa lK h Hepa3JIOJKHMa. 
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JieMMa 3 ITp11 JIID6OM 

syeT Li> o TaKoe, 

t1 ~ G , ;J - pa3MepttocT h 

l!TO' 

· Re ~(/f r/J(h) ~ 6 

3a,rr,aq11 (6), cymecT-

,1],na pemeHHH 3a,rr,al!l1 (6) l1CTIO.Jlb3Y8TCH nonepeMeHHO-Tpeyro~hHbID M8TO,Il,, 

YcTaHaBJil1BaeTCH 

JieMMa 4 a) l1Tepa1.111ottttblti npo1.1ecc np11 [KJ, =- fl< i + 0( 2. 

Bit(LLnd.-un)=-2r{(il:i-/Kh)uh-5); B1:.=-(fE+-'tlk1.)(lf+tif<2) 

ocymecTBHM no Kpatitteti Mepe MR O < 'Z'. ~ i 
6 )cymecTsyeT 'tc > O , l!TO ,II,JIH scex o < ·-r. 1 "!. 0, 

Sup _p ( IE - 1 rr B~ ( if 1" 11< h)) < i 
"t:'.1=.(D, 're] 

flpl1 HaRl1l!l1l1 y peweHHH Cl1MM8Tp11ti ,Il,JIH peweHHH (6) l1CITOJ!b3Y8TCH 6JIOl!

HblM M8TO,Il, 3ei-i,rr,ena' ycTaHaBJil1Ba8TCH JI8MMa O ero CXO.ll,HMOCTl1. 

B§b npABr>_,~;n,:R oqettKa .TPY.:\O8MKOCT11 pemett11a 3aJ:ial!H (6) npeJ:i.JIOJKeH

Hb~'.H M8TOil,aMVi l1 ,I(a!QTCH H8KOTOpble Bbll!l1CJ!l1T8JibHbl8 xapaKTepl1CTl1Kl1 

nporpw.M BIEGM3 (06m11ti cJJyllll.if) llI BIE SM3 (HaRwrne cv.MMeTp11ti), 

B KOTOpb!X mm peaRl13OBaH!,!. 

B TpeTb'3ti rnase pa3pa6an,1aaroTCH 11Tepa1.111OHH,,re MBTO.I(bI pemeH11a 

KOH8tJHO-pa3HOOTi-fblx 8JIJI!,!:1Tl1l!8CKl1X 3a,I(al! B llpHMOJPOJibHb!X OOJiaCT.flX B 

Rn I n~ 2,3 , octtosaHHbie Ha KJieTOtJ"Hoif .I(8KOM!l'.)3l1!1l1l1 o6JiaCTl1. 

3 § I rr,aeTC.fl nocTaHOBKa KOH8lJ"HO-pa3:-WCT'i•'.)tt ::3'1.ili1llTllt.!8CKOti 3a,rr,atJ"ill 

B npaMOYPOJibHOti o6JiaCTl1 n B R ", l'l ~ 2, !> ' pa3611TOi'i Ha ITO)J,06JiaCTill 

Q e sepTv!Ka.JibH!,L\rn l1 ropl120HTa,1bi-!b!M~ Jlllnl1HMV( nJIOCKOCTHMl1) , KO TO pore 

o6pa3Y!O':' BHYTP8HHl18 llO OTHJJ:8Hv!!Q K 17 rpaHl1I.1blfno_rr,o6nac;_Teti .De 
i1crrOJib'.3YIDTC.fl C8TKl1 co CII,Bllf'OM Ha h/2 OTHOCHT8.JlbHO rpaHaq ITO,I(06JraCTeti: 

-J-leL:11-,w'::Q > HC\ u)e j 12=-l-=P (7) 

[ l W] =- 0 1 ~t~ ~] = 'r tt Q f j t i,J = 0 t14 'all 

f-le = Co11ste 
1 

[ = {-; p, qepe3 t W 0603Hal!8H CJI8,I\ ce•rol!HOH cpyHKI.1l1l1 W 
Ha rpaHl1Qax llO,I(O6JJaCT8M, oW/6 'rl BH8WHRH HOpMaRbHaR npOH3BO,I(HaR. 

PaccMaTpirnaroTca ceTOl!Hb1e aHaRorn onepaTopoB Ilyammpe-CTeKJJOBa Se_ 
E,JllI llO,J,O'.JJJaCTl1 Qe v1 C l1X TIOMOillb!O ,rr,aeTCH qJOpMyJii-1pOBKa 3a,IJ,al!v1 

OTHOCl1T8JlbHO CJJ8,IJ,a f = tw C8TOl!HOti cpyHKI.11111 Ha BHYTP8HH8M rpattv11.1e 

r , KOTOpaR 3KBllIBM8HTHa (7) : 

Atr='fl (8) 

8 

.( 
!1 
I 

·1 
( 

l 

.i 
l t 

Ha npOCTpaHCTBe CJJ8,I(OB X ( ,., ) h - rapMOHl1l!8CKl1X qJJHKQv1M B Qe , e = { 7 f ~ 
A HsnaeTC.fl cv.MMeTpHl!Hh!M v1 noJIO*l1T8JJbHO orrpe.I(cneHHhlM orrepaTopoM. 

B §2 np11BOµ,;1Tca o6maR cxeMa nocTpoeHHH nepeo6ycJias;rnsaTeJieti B . 
II,JJH MaTp11QhI A . 0,-m octtosatta Ha npe,IJ,CTasnemm rrpocTpattCTBa X (r) 
B Bl1Il,8 CYM",IE,J II,BYX ITO,I(ITpOCTpB.HCTB XO er J l1 X J. ( r) ' v1 B Bbl6l1-

paeTC.fl TaK, l!TO ,I(JIH lf = lf!o+ tPi.£ X(r)' !fo I=.. X.,C~) I <ft c!=: XJ. (r) 

(B..p,u) ~ (l?>o!.f0 JU0) -t- (A<P1.,Ut..) J 

e, 0 eCTh 6JIOl!HaR rr,11arOHMb MaTpt1I.1bJ A , M.fl 06pa.rriett11H Bo l1CITOJJb-

3yeTCH 6b!CTpOe npeo6pa30Battv1e illypbe, a Ha TIO,I(TipOCTpa.HCTBe X.{. (f) 
MaTpv11.1a A nerKo o6paTHMa. ,1],na q11cna o6ycJIOBJJ8HHOCTl1 j( MaTpl1Qbl 

13-iA cnpase.I(JJHBa 

TeopeMa 5 flyCTb l13B8CTHbl C0 11 C1.. 113 ttepasettCTB 

CL.(Alfi.) L/J,.) ~ (A({\ if) j co(Bo<t'o,fo){ (A<Po,lflc) (9) 

TOP,~a 7X { C[C.i,·m~n(Co, i.)r1 . 
B §3 il!CCJI8,II,Y!OTCR nepeo6ycnaBJiv1BaT8Jll1. 13 CBH38.HHbl8 C KOHKp8THblM 

Bb160pOM rrpOCTpaHCTB X/rJ l1 x/. (r J . 0CHOBHOH npv1HQl1IT l1X Bb!6Opa COCTOHT 

s TOM , qT06bl. OQ8HKH .I(JJH CL. 11 C0 113 (9) noJiyqMTb trepe3 attaRo

Pl1ti:H1,1e KOHCTaHTbl MR onepaTopoB, KOTOpb!e COOTB8TCTBY!QT 3JJ8M8HTapHb!M 

ITO,J:\06JiaCTRM l1.Jll1 He60JibWOH rpynne TIO,IJ,06JiaCTeti. PaccMaTpHBaIOTCH ,IJ,Ba 

nepeo6ycnasn11saTeJI.fl B ,IJ,BJMepttOM CJiyqae PC !l 11 PL. 2 11 O.I(HH B Tpex-

MepHOM pc. 3 . ,[(oKa3bJBaeTCH 

TeopeMa 6 ,1],na l!l1CJia o6ycJJOBJJ8HHOCTt1 X ce.-j A) cnpaB8Ml1BO 

x ~ c. c1+ e"' ,;) )-i A"'} r1.·2, pc.2 

j(_ ~ C (i'" evitJ)•fl· yi f1,ASI PC.:, e 
JJ - M~KCHMMbHaR 113 pa3MepttocTeti ceTOl!Hb!X no.I(O6JiaCTet! ~ A t=7.J ~ n Am Zn J 

')m;tt - Ml1Hl1MaRbHOe co6CTB8HHOe 3HatreHHe_ o6o6~eHHOM 3a,I(atm 

S-i R. d. Cf.-J. e (I :: ~ ~a.~ De_ . V (IO) 

s;i- C8TOl!HblM 8.HMOP onepaTOpa, o6paTHOPO orrepaTopy IlyattKape-CT8KJJO

Ba B ITO.IJ,06Jia TH . .5:2 l ' d; a~ st - ero 6JIOl!HaR ,I(HaroHMb. 

e 
r11nOTe3a ,1],na Arn,·., 3a,IJ,aq11 (IO) Bb!ITOJIHReTcR 

['At:,, ri ~ C (d.. +- evi ,J) 
r11nOT83a l1JIJI!OCTp11pyeTCH tmCJI8HHb!Ml1 rrpl1M8paMl1. 
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B §4 ,11,aeTCfl OQeHKa BbNIWJIV.TeJibHQV, pa60Tbl ,11,Jlfl pernemifl 3a.n,at1v. (8) 11.eTo

,Il,OM conpmKeHHblX rpa,11,1-rnHTOB c nepeo6ycJiaamrnaTeJiflMH PL. 2, PC. 2 , PC. 3 . 
)],nfl 3TOrO MeTo,n;a npHBO.IVITCfl pe3yJibTaTbl til1CJieHHblX 3KCnepnMeHTOB, ,n;eMOH

CTPl1PYIOll\l1X CBOHCTBa noJiytieHHblX aJiropl1TMOB. )],nfl TpexMepHorocJiytia.H 

'3TH aJiropHTMbl peaJIH30BaHbl B KOMnJieKce, nporpaMM CD D 3 • 

B tI8TBepTOH rJiaBe paccMaTpl1BaeTCfl np11MeHeH11e pa3pa6oTaHHblX aJiro

pl1TMOB l1 nporpaMM .ll,Jlfl perneHl1fl p,1,n;a KOHKpeTHb!X 3a,n;at1 MarHl1TOCTaTl1Kl1. 

B §I ,11,aeTCfl MaTeMaTHtieC~af! noCTaHOBKa MarHl1TOCTaTl1tieCKl1X 3a,n;at1 

OTHOCHTeJibHO ,11,ayx CKaJiflpHblX noTeHQl1aJIOB, CBO,Il,f!Illaf!Cfl K Cl1CTeMe (I). 
B §2 np11ao,11,11TCfl on11caH11e cneQHaJil13HpoBaHHoro KOMnJieKca nporpa.MM. 

,!l,a.IOTCfl cxeMbl MO,Il,YJ!bHOro KOMmieKCa nporpaMM ,Il,Jlfl perneHHfl 3a,n;atI MarHl1TO

CTaTl1Kl1 c l1CTTOJ!b3QBaHl1eM KOM6l1Hl1pOBaHHQV, TTOCTaHOBKl1 11 cxeMa 6JIOKa .ll,Jlfl 

pemeHHfl BHyTpeHHeH H8Jll1HeHHOV, 3a,n;at111 C l1CilOJ!b30BaHl1eM HeilOJIHO-HeJIHHeH

HOH nocTaHOBKII /r4/. ' 
B §3 ,IJ,Jifl ,11,11rroJibHoro MarH11Ta ycTaHOBKH CITMH(JIB3,0llili1) 113yt1aJiacb 

KapTHHa MarHHTHOro TTOJ!fl npl1 pa3Jil1tIHbIX TOKaX B o6MOTKe' C y-qeTOM HaCbl

ll\eHHfl cpeppoMarHeTHKa. OcHOBHOe BHHMaHl1e y,n;eJieHO am:Urn:iy 3cpcp8KTOB 

(HapymeH11e O,IJ,HOp0,IJ,HOCTl1 TTOJifl), BO~Hl1KaIOll\l1X Ha TOpQaX MarH11Ta. ITpl1B0-

,IJ,l1TCfl cpaBHeH11e 3KC,nep11MeHTaJibHb!X ,IJ,aHHbIX C paCtieTHb!Ml1. 

lfucJieHHOe MO,IJ,eJil1pOBaHl18 noJifl MarHHTa cneKTpoMeTpa Hl13KOH 3Heprl1l1 

MocKOBCKOH Me30HHOH cpa6p11K11 IDill AH CCCP npoao,11,11JIOCb c QeJibIO 113y-qemrn: 

era OCHOBHblX npoeKTHpyeMblX xapaKTep11CTl1K - MarHl1THOro IlOJ!fl B QeHTpe 

Cl1CTeMbl, era OTKJIOHeHHfl OT 0,11,HOpO,IJ,HOrO B pa60tICH 30He, ocpcpeKTl1BHOH 

,Il,Jll1Hbl. ITpl1BO,IJ,l1TCfl cpaaHeHHe npoeKTHpyeMblX napaMeTpOB C napaMeTpaMl1, 

KOTOpble nonytiaIOTCfl B pe3yJibTaTe til1CJieHHoro MO,IJ,eJIHpOBaHHfl. 

B,3aKJIIOtieHl1l1 ccpopMyJI11poBaHbl OCHOBHble! p8'3JJlbTaTbl ! 

I. IToKa3aHO, tITO pemeHHe KBa3l1Jll1H8HHOro ypaBHeHllfl B TpexMepHOM npocT

paHCTB8 C 38.,IJ,aHHOM ac11MnTOTl1KOH noBe,11,eHl1JI liCKOMOH !pYHKQlil1 Ha 6eCl".OHetI

HOCTH 3KBHBaJieHTHO pememno HeJIHHeHHOro rpaH11tIHOro onepaTOpHoro ypiaHe

Hl1fl OTHOCl1TeJibHO CJie,11,a l!C,KOMOH cpyHKQl1l1 Ha TTOBepXHOCTl1 r , HeKOTOpOH 

BCTTOMOraTeJibHOH o6naCTl1, co,11,epJK8.ll1ett orpaHl1tieHHYIO o6JiaCTb HeJI11HeHHOCTl1. 

2. YcTaHOBJieHO, tITO HeJil1HeHHhlH onepaTop ITyaHKape-CTeKJIOBa ,IJ,Jifl BHyTpeH

HeH 3a,IJ,atil1 1 onpe,n;eJieHHbD1 Ha r 1 flBJifleTCJI Jll1TTilll1Q-HenpepblBHblM, Cl1JlbHO 

MOHOTOHHblM l1 noTeHQl1aJibHblM C Cl1MMeTp11tIHOH l1 TTOJIOJKHTeJibHO onpe~eJieHHOH 

npol13BO,IJ,HOH I'aTo B npocTpaHCTBax H~(r). ITocTpOeH aHaJIOr onepaTopa 

ITyaHKape-CTeKJIOBa ,IJ,JIJI BHemHeH KpaeBOH 3a,11,at111, ycTaHOBJieHa era CBJl3b 

C Jll1He'1Hb!M onepaTopoM ,11,J!JI BHyTpeHHeR 3a,IJ,atil1. Ha OCHOBaHl1l1 CBOHCTB 
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3TIIX Or!epaTCpOB noJiy4eHbI YCJIOBl1JI cymeCTBOBaHlm l1 e,n;l1HCTBeHHOCTl1 0606-

[!leflHOI'O peme•1l1JI 3a,IJ,atil'l B KOM611HV.pOBaHHOH noCTaHOBKe. 

3. flocn:oeHbl l1Tepau110HHHe MeTO,Il,bl pet:18Hl1JI rpa!mtIHoro onepaTOpHOI'O 

ypaBHeH;lJI Ha r .IJ.O ,l!,MCKp8TV.3aW!l1• 3a.D,a4l1 (M8TO,Il, npOCTOH l1TepaQ1ll1 C 

nepeo6ycJiaBJil1BaH11eM, M8TO.ll,bl Hb!OTOHOBCKOro Tvma) • rro,m3aHO, 4TO Ha 

K81¥'JJ,OM ware TaKl1X npoueccoa He06XO,Il,11MO pemaTb BHyTpeHH!OIJ P.8JIV.Hei1HyIO 

3a.c,atty ,[\1-1p;1xJie l1 rpaHl1'4HOe HHTerpaJibHOe ypaBHe,rne BTOporo pO,TI.~ Ha r , 
11, TaKv.M o6pa3oM, 3a,n,al!a onT11M113au1111 Boero HTepaQl!OHHro npouecca pa3-

61maeTCJ1 Ha .ll,B8 He3aBl1CV.Mb!e npo6JJeMbI, ,,Il,JIH pemeHV.H KOTOpbIX pa3pa-

60TaHbl 3q:qieKTl1BHble MeTO.ll,bl, YtIHTb!BaIOU1l18 cneuYJ(pl1KY 3Tl1X ITO,IJ,3a,n;atI. 

4. )],nJI ,Il,l1CKpeTl13aU11l1 3a.n,aGl1 nOCTp08Hbl annpoKC11M8Ql1V: no ranepKllHY. 

B CJIY,,Jae rJia,IJ,KOH TTOBepXHOCTl1 f , ,11,JJJI KYCOtIHO-JJ11HeHHblX 3Jie~eHTOB fJOJIY

l!8Hbl oueHKl1 norpe111HOCTl1 ~nnpOKCl1M8UIIV. OTHOCl1T8JibHO wara ,Il,l1CKpeTH3aQ,ll1. 

5: },\JIJI tIUCJieHHoro pewem-m 11'1.Y Ha noBepxHOCTY. napaJIJieJiemme,o,a pa3pa6o

TaHhI 3KOHOMl1l!Hb18 aJII'OpHTMbl YMHOlK8Hl1JI MaTpnr_z, annpOKCl1M11py10m11x 11HTerpa

JibHble onepaTOpbl, Ha B8KTOp, KOTOpble Ytil1TblBalO'I'. BCe ynpomalO[l\118 oco6eH

HOCTll noaepXHOCTl1 H JI.n,ep l1HTerpa.nbHblX onepaTOpOB. :-la !IIX OCHOBe nOCTpO

eHbl l1TepaQl10HHhl8 npoueccbl perneHl1JI COOTB8TCTBY!O!Ul1X Cl1CTeM ypaBHe1mf,j, 

KOTOpble Tpe6yIOT ,IJ,JIJI perneHl1JI O fo~£1n) apwpMeT11ii:eCKl1X onepaQHV. l1 0( i1 3
) 

JltieeK Mal!ll1HHOH naMJlTl1 ( V) - tIHCJIO nepeMeHHbIX no O.ll,HOMY HanpaBJieHHIO). 

ITpl!BO.IVITCJI pe3yJibTaTbl 4l1CJieHHblX 3KCnep11M8HTCB, .n,eMOHCTp11pyIOLu11e 3<fxpeK

Tl1BHOCTb npe.n,JIOlKeHHblX aJJPOpl1TMOB. 

6.' )],nJI pemeHl1JI KOHetIHO-pa3HOCTHbIX 3JIJil1TTTl1tieCKHX 3a,n;at1 B ITpHMOyrOJibHbIX 

o6JiaCTJIX B R~ \ll ~ 2 2 , pa3pa6oTaH MeTC,Il, KJieTOtIHOH ,n;eKOMIT0311Ql1l1 o6JJaCTl1. 
) I J 

nocTpOeHbl nepeo6ycJiaBJil1BaIOll\l1e onepaTOpbl, np11 l1CTTOJJb30BaHl111 KOTOpblX 

CKOpOCTb CXO,Il,l1MOCTl1 o606ll\eHHOf'O MeTo,n;a COflpHlKeHHhlX rpa,Il,l1eHTOB peweHl1JI 

3a,n;at111 onpe,11,eJIJieTCJI TOJibKO xapaKTepl1CTl1KOH OT.D,eJibHOH r:o,11,06JiaCTl1 -

MaKCl-1MaJibHblM pa3M8pOM ceTQl!HOA no.n.o6JiaCTl1, l1 He 3aBl1Cl1T OT CKatIKOB 

K03!PPl1Ul18HTOB ypaaHeHl1H Ha rpaHHQax ITO,IJ,06JiaCTeH 11 OT til1CJia no,n;o6JJaCTeVi. 

ITp11BO.IVITCJI pe3JJib'I'aTbl l!l1CJieHHbJX 3KCnepl1M8"HTOB, ,n;eMOHCTp11pyrou1ne 31PfleK

'I·l1BHOCTb npe,n;JIOlKeHHbIX anropHTMOB. 

7. Ha OCHOBe pa3pa60TaHHbIX anropl1TMOB peweHHJI fHY 11 KOHe4HO-pa3HOCT

HbIX KpaeBbJX 3a,n;at1 C03,Il,aHbl KOMfJJieKCbl cneQHaJil13l1pOBaHHbIX nporpaMM ,Il,JlJI 

perneHHf! HeJil1HeHHblX npoCTpaHCTBeHHbIX 3a,IJ,atI Maf'Hl1TOCT8Tl1Kl1 B KOM6llH11pO

BaHHOH fJOCTaHOBKe. 

8. ITpoae,n;eHbl pactieTbl TIOJIJI B TpexMepHOM npOCTp8HC'l'Be ,Il,l1ITOJibHOro Maf'Hl1-

Ta ycTaHOBKl1 CI111H(JIB3' 0Mffi1); BblITOJIHeHhl pactieTbl xapaKTep11CTl1K npoeKTl1-

pyeMOI'O MaI'HHTa cneKTpOMeTpa Hl13KOfi 3Hepr1m N]ocKOBCKOH Me30HHOtl 

qia6pttKl1 Mffi1 AH CCCP. 
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