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OT3bIB
oQnquaJrbHoro onnoHeHra MosaKoBa AHgpen A"nercceeBrrrra

Ha Alrcceprallurc Crenanona MaKcnMa AHgpeeBurra <<Marpnrrnbre rrMrrraropbr yrJroBbrx
IrryMoB pagrroJroKarlnoHHblx o6rerroB), [peAcraBJreHHyro Ha coucKaHr{e yueHofi crerreHrr

AoKTopa rexHrlqecKux HayK rro c[eqrraJrbHocru 05.12.14 <<PaAnoJroKarlrrfl r{
paAHoHaBrrraqrrD)

B cesgu co 3HarrureJrbHbrM rroBbrrrrenpreM KarlecrBa Lr pacuprpeHlreM gJreMeHTHofi 6asrr
coBpeMeHnofi paAlaogneKTpoHlrKrr, yclexaMpr B co3AaHr{r.r MnoroKaHurJrbHbrx rro npocrpancrBy,
qacrore I{ [onflpprgarr4u aHTeHHbrx crdcreM, a raKxe rllrpoKprM paclpocrpaHeHr,reM qu$ponux
MeroAoB o6pa6orKrl crlrHitrroB coBpeMeHHbre paAr{onoKaropbr 6rusrrt rro cBoprM Bo3MoxHocrrM
K [oreHIII{aJIbHo AocrrrxuMbrM npr{ pe[reHr.ru 3aAaq o6uapyNenkrfl,, r,r3Mepenr,rr KoopAr,rHar,
pirperrre:nr4s, u pacrro3HaBanvs. sa6ruoAaeMbrx o6rerros. 3ro noJroxenr,re B nepByro oqepeAb
Kacaercfl curyaryuft, KorAa rIeJrLr, rro KoropbrM pa6oraror paApronoKaropbr, MoryT
paccMarpnBarbcs, KaK ToqerrHbre o6rerrsr. llpu6Jrprlr(eHlre peaJrbHbrx ue.ueft TorrerrHbrMra
PICTOTIHI'IK€IMPI BO3MOX{HO B CI{TyaU[gX, KOrAa paCCTOgHI,Ie AO UenU B9JIITIKO, A OTHOIIICHLIO

cunrar/uryM HacroJlbKo M€uro, rrro He rro3BoJrf,er onpeAeJrr,rrb roHKyro crpyKTypy clruarra rleJrr4,
Koropat coAeplrr{T nHQopnrarlruo o [pocrpaHcrBeHuoM pac[ono]Keuur{ 14 B3ar.rMHoM
rlepeMelrlenkrkr paccer,rBulroq[x gneKTpoMarHlrrHyro BoJrHy cBerflrrluxcr rorreK rlen[. llpu
yMeHbIIIeHkrLr AaJrbHocTr.r Ao qenu u pocre orHorrreHprr curnar/uyu B paAlronoKaTopax
ua6mo.4aercr Bo3HHKHoBeHI,Ie oco6rx oruu6or I,I3MepeHr,Ifl Koop rvr:nar ua6rrcAaeMoro o6rerra,
Koropble nonyqun[ Ha3BaHr,re [ryMoB rlenn. B qacrHocrrr, nHrepQepeurlr{r cr{rHarroB,
pacceflHHbrx cBerrrrll,IMrrcs TorrKaMrlr, npraBoAr{T K LrcKpr'rBneHr{ro Qasonoro Qponra cyunaapuofi
BoJIHII B TotIKe ttpueMa I{, KaK crreAcrBlre, olrlt 6xau orIeHI,IBaHI,It yfnoBblx Koop runar. Boguuraer
TaK Ha3breaerdrrfi yrnonofi ruyM rlenu. Pealzgaqut o6pa6orKpr cprrHaJroB c yrreroM gToro flBrrenvfl,
no3BoJrfleT He ToJrbKo [onyrrLrTb [plreMneMyro TorrHocTb orIeHoK yrnoBbrx KoopAnHaT
ua6ruoAaeuofi qenl4 il peankrcoBarb ee KarrecrBeHHoe co[poBo]KAeHr{e, Ho I{ peruurb raKr,re
Bax(HbIe Ant paAlronoKarlrroHHoro ua6moAeHr.rr gapLa'tn KaK KJraccnQuraqvfr,u pacrro3HaBankre.

Ees peruelaufl, upo6nenabr aAeKBarHoro MoAenrdpoBaHr,rr yrnoBbrx ruyMoB Ha6ruoAaeMbrx
flport]KeuHbrx uerefi HeJrb3.f, [onyqurb uyNHufi ypoBeHb KaqecrBa coBpeMeHHbrx
paAr.ronoKaulroHHbrx KoM[JreKcoB. flosrorray cneAyer npn3Harb, rrro rrpeAcraBJreHHas

Al{ccepralluoHHa"s pa6ora M. A. Crenanosa rocB{rrleHa arryamHofi p.nfr coBpeMesuofi
paAI,IonoKaIII{I{ upo6reue MoAenr{poBaHnfl yrnoBbrx rrryMoB nporflxeHHbrx uerefi.
Oco6esuocrbro Arrcceprarlprpr, BbrAenflrorqefi ee cpeAr.r pa6or B Aansofi o6nacrH, flBJrflerc .
opI{eHTaII[r Ha co3AaHue r{Mr,rraropoB flonyHarypHoro rlrrra. IrlccneAoBanvrfl,, [poBoAlrMbre
aBTopoM B Arrccepraqnonnofi pa6ore, oxBarbrB€lror ruzporzfi cneKTp reoperlrqecKprx u
ilpaKTprqecKr{x 3aplaq, Bo3Hr,rK€troqux rrpu co3AaHvrv noAo6sux LrMprraropoB. Anrop ocyuecrBr4Jr
cr,rnTe3 crpyKTypbr Marpr{rrHbrx r{MzTaropoB yrnoBoro rrryMa rrporsxeHHbrx qerefi, AaJr aHffru3
ux sQQeKTr,rBHocrk\ a raKlre rrpeAnoxun c[oco6u rexHr{rrecrofi peallr3arluu coorBercrByrouvx
ycrpoftcrn. llouprMo reoperrrqecKprx uccneAosanwir aBTop [poBen 3HarrureJrbHoe KoruqecrBo
MaTeMaTprrIecKr,IX u rroJryHaTypHbrx gKcrrepuMeHToB, AoKa3aBrrrux [paBunbHocTb cAenaHHbIX B
pabore reoperurrecKux BbrBoAoB. Ilpnrna4Hoe 3naqeHlre pa6oru qerKo orpalreHo B Ar{ccepralluu
w [oATBepxAeHo coorBercrByroqr,rMpr aKTaru[ BHeApeHur. TeoperzqecKue pe3ynbrarbl kr
peKoMeH 4a\ryrv rro npaKTrrqecKoMy uplrMeHeHr{ro, rroJryrreHHbre n pa6ore, JrerJrr{ B ocnoBy pfltra
Marpr,rrrubrx r,rMr{TaropoB cHrHaJroB or rrporrxeHHbrx paAr,ronoKarlrloHHblx uenefi rlpu ux
co3AaHr4r4 B paMKax xo3AoroBopHbrx pa6or.

Taruu o6pasovr, Ar{cceprarlr4r flocBflrrleHa arryarnnofi u Aocraroquo ruuporofi
npo6nevre, a ee aBTop BHec 3Harrurenrnsrfi BKJTaA B ee perreHr,re rd rrpaKTlrrrecKyro peafiI{3auldro
,f
llolyqeHHbrx pe3ynbTaToB.

llepexo4{ K noApo6Honry aHirJrr,r3y pa6orrr, ueo6xoAt4Mo orMerrdrb cneAyrouee.
Bo BBeAeHr,rr{ aBTop Qopnayn[pyer rlenb Lr 3araqvr, peuaeMbre B pa6ore. 3Aecr xte

o[peAeneHbr ocHoBHbre noJro]KeHrirr, BbrHoclrMbre Ha 3arrlr4Ty, v yKa3aHbI HalpaBneHII{
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LrccneAoBanr4ir B pa3Aenax Arrcceprarlrur. Ha.qo orMerlrrb, rrro B npuBeAeunofi Bo BBeAenrrvr

@opnaynprpoBKe uenu pa6orsl rpprcyTcrByeT He3arvreqeHHar aBTopoM TaBTonorprs, K ToMy )Ke gTa

$opuynprpoBKa orJrr,rqaercr or AaHuofi B nepnofi HraBe. B qenoM BBeAeHrde Harrl{cauo B
COOTBeTCTBI,III C [pPIHtTbIM B HaCTOtIUee BpeMfl IJIaHOM ALICCepTaIIIIOHHrTx pa6Or.

B nepnoM pa3Aene AaH o6rop uccneAonauufi ro peuaeMbrM BonpocaM, cQoprvrynlrpoBaHa
rlenb pa6otu: <o6ocnoBarb MeroAbr r{MLrrarIV[ gneKTpoMarHr,ITnbrx BoJrH, pacceflHHhrx
paALronoKarILroHHbrMLr o6retrranan, pac[peAeJreHubrMpr [o AByM yrnoBblM KoopALIHaraM, Ha
ocHoBe MaTpurIHbIx pIMlrTaTopoB, Lr3lyrrtiloulrdx B3aprMHo KoppenupoBaHHble cLIfH€IrIbD), a TaruKe
ee 3aAaw . flpuneAenHrrfi o6sop uccneAosakruir coorBercrByer cocrotHplro Bollpoca B orKpblTblx

r,rcrorrHprKax. I{enr v3araqkr cQopuynprpoBaubr rrerKo I,I coorBercrByror o6uefi HarIpaBneHHocrLI
pa6orrr. Marepu€rJr pa3Aenalasupyercr B ocHoBHoM Ha MoHorpa[uu P. B. OcrponnrtHoBa z O.

A. EacanoBa Lr nocBsrueH BonpocaM onracaHvr Lr MoAenlrpoBanplfl yrnoBoro IrIyMa nporflxennofi

rIeJIr/t, B cocTaBe roropofi HeT AoMLTHI{pyrcu[x cBeTgIuPIXcfl TolIeK, KOTOpbIe SBJUIIOTCfl

Hcror{Hr.rKaMr cra6Hlrgbrx orpa)KeHprft. IIo Marepr.ranaM pa3AeJra Mo}KHo cAenarb cneAyloul4e

KpUTI,ITIeCKI{ e 3 aMerIaHLIt :

1. Crarucrl,IKa curHaJra uenla on]rcbrBaercr QarruuecKlr rpeMs napaN,Ierp€lMl{: cpe4nefi

MorrlHocrbro orpaxeHnoro cprrHirJra, yrJroBofi roop.uunarofi gHeprerrlqecKoro IIeHTpa

orpax(eHuit u rapaMerporr,r Sopnau (no P. B. OcrponurflHoBy z O. A. EacanoBy),

xoropufi B AeficrenreJrbHocrr,r rBrrerclr seruquHofi o6parHofi e(pSertraeHofi
nporrlreHHocrr,r uenu. 9ru BeJrlrrrrrHbr HerrocpeAcrBeHHo oflpeAenflIorcfl qepe3

MOMeHTbT [pOCTpaHCTBeHHOTO CneKTpa IIenI4: CpeAHfls MOIIIHOCTb CUrHana

coorBeTcTByer HyneBoMy MoMeHTy, yrJroBafl KoopAplHara gHepfeTl,IqecKoro

rIeHTpa - nepBoMy MoMeHTy, g$OeKTnBHaJr [portxeHnocrb - BTopoMy MoMeHry. K

coxraireur{ro, aBTop Hr{ pa3y He r{cnoJrb3oB€Irr gTy cBs3r n pa6ore HecMorpt Ha ro, qro,

HarrpprMep, eQSerruBHa.fl rrporfl)KeHHocrb flBJlflercs Qusu.Iecru 6olee rcHbIM

rapaMerpoM, rIeM napaMerp Qoprvru.
2. floloxenze o roM, r{To trnfl MoAenr,rpoBaHl,It [oBepxHocrrl 3eMJIrI rpe6yercr

6ecrone.rnofi KorrqecrBo cBerflrrluxcr rorrer< (pas4. 1.1, c. 20) Heirb3fl npr3Harb

rrpaBnnbHbrM, T.K. 9To KorlrqecrBo 3aBrrclrr or IlrepoxoBarocrrl noBepxHocrl4. B eront

JrerKo y6e4urrct, ua6nroAar orpaxeHlre coJruerrHoro cBera or BoAHofi nosepxHocrl,I.

B panHofi crerreHr{ 9To [oJroxeHlre orHoclrrcs v K Apyn{M paALIonoKaUI,IoHHbIM

o6rerrana, HalpuMep, K caMoJreraM: KorlrqecrBo cBerslquxct rorleK rlpla pa3HbIX

paKypcax AJUI erlrx o6relcroe o6HqHo He BeJrprKo (8 - 12) u coorBercrByer reM

oJreMeHTaM KoHcrpyKrIrM, Koropbre Moryr paccMarpvrBarbcfl. rarc Qaqerbl - oJIeMeHTbI

Kopryca, HopMaJrb K noBepxuocrrr Koropbrx cMorpLIT B HanpaBnenr4pr Qasonoro
rIeHTpa aHTeHHbr paAl{onoKaropa.

3. Henrss npu3Harb xopotunNa srr6opoM repMLrH (cKopocrb rlepeMerlleHut KIIITI) (pasa.

1.2, c. 31) ro orHorrreHrrro K [por.r3BoAHbrM [oJro)KeHI,It Kaxyqerocfl ueHTpa
pr3nyrreHur (KI{I4) no uapaMerpaM z (orHoureHrae aN{rJII{ryA) LI Q @asHocm Qar). 3ru

npor,r3BoAHbre onpeAeJrrror rryBcrBprreJrbHocrb noJIolI(eHLI.f, KIIITI K I{3MeHeHuIo
yKa3aHHbrx [apaMerpoB.

4. B ypanHennvr Ha c. 33 gonyqeHa onu6ra: rpot43BoAHat L no z tron)Kna 6rrrr e

cre[eHrr (-l). 3ro oqeBr,rAHo, T.K. rroA norapnSrraoM AonxHa crottr 6espasMepHafl

BEJIIIqUHA.

Bropax HraBa [ocBflrqeHa BbrBoAy ycronzft, BbrloJrHeHI{e KoropbD( rapaHTl,Ipyer

a4eKBarHocrb reoMerpuqecrofi MoAenr{ p.nn vrMtrrar\LrLr cl{rnarla nportxeusofi qenpl

npor,r3Bonrnofi ronQurypawru. AAernarHocrb MoAenI,I rIoHLIMaerct n pa6ore KaK paBencrBo

oAHoMepHbrx pacrpeAelenufi vr KoppenflrllroHHbrx $yHrlluft yrnoBbx rryMoB MoAenI{ vr

r{Mr,rrr{pyeuoft qenu. EcrecreeHHo, TaKas. TpaKToBKa He flBrsercs crporofi, [ocKonbKy

cyqecrByer 6ecrcone.rHo MHoro coBeprleHHo piBrrirqHbrx cryuafinblx [poqeccoB, rrMeloIrlltx

oAlrHaKoBbre oAHoMepubre pacnpeAeneHlrfl BeporrHocrpr I,I KoppeJIflIII,IoHHrre $ynrquu. OAHaro

rIpI,IMeHLrrenbHo K nporffKeHHbrM IIeJIIM, cocroflIIII{M I,I3 6onsuroro tIt4cJIa cBerflIrluxcfl, ToqeK,
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cr.rrHilJrbr Koropbrx Srnoxryupyror rro aMnJrr4Ty4e u Qase, TaKoe TIoHI,IMaHLIe gKBI4BaJIeHTHocrI{

MoAenr{ u cauofi qeru Aorycrprrvro. B pa6ore uoJryrreHo 3aMKuyroe ycnonue (crra. ypaBHeuue (2.4),

pas4. 2.1, c.49), roropoe rapaHTprpyer yKa3aHHyIo oKBI,IBiIJIeHrHocrb. O4Haxo, 9To ycnoBl4e,

Koropoe $arnnuecKr4 Kacaercfl BTopbrx MoMeHToB IlpocrpaHcrBeHHo-BpeMeHnoro crleKTpa u

rapaHTr.rpyer paBeHcrBo e$QerruBHbrx [pors]Kennoctefi qenu vr MoAeJIlt, HeJIb3.a rpn3Harb

noJrHbIM. .{elo B ToM, rrro ero BbInoJrHeHI4e ne o6ecleql,IBaer paBeHcrBa cpeAHI,IX uoulsocreft

cr{rHaJroB (nynenux MoMeHToB [pocrpaHcrBeHHo-BpeMeHHoro cnerrpa) n noloxeHuft

e$SemraBHoro rIeHTpa pacceflHnx (nepnbrx MoMeHToB rlpocrpaHcrBeHHo-BpeMeHHoro cuexrpa)

LrMI,ITI,Ipyeuofi qenu Lr MoAenz. Bolee roro, cwryarln.r 3Aecb 3HaqLITeJIbHo 6olee cJlolKHa.fl, rIeM

npeAcraBJrflerc.fl. @arrH.recKr{ oHa cBr3aua c r.H. npo6nenrofi MoMeHToB: rrpll KaKux ycnoBl'Itx

pacnpeAeJreHlre BeporrHocrrr cnyuafiuoft nenurruHbr r,rJrlr cneKTpaJlbHar [JlorHocrb MoIrIHocrLI

clyuafinoro [poqecca Moxrer 6uru rroJrHocrbro BoccraHoBJreHa no cBoI{M alre6pauqecKl,IM I,UII4

TplrroHoMerpLrqecKrrM MoMeHTarvr. O npo6rerr,re MoMeHToB rlucauo 6onbruoe Korl{qectno pa6or

(cu., Harrpr,rMep, MoHorpa$uro M. f. Kpefina u A. A. HygenbMaHa I,I ccbrJlKu s Heft). B erI'IX

TpyAax AoKa3aHo, rrro B o6ulerr,r cnyqae HeJrb3.rr BoccraHoBI{Tb nJlorHocrb pac[IpeAeJleHl{t

BeporrHocrlr vrru MorrlHocrll rro MoMeHTitM pacflpeAeleunfi, Aa]Ke o6naAas nonnoft

raHsopnaa\ueft o6 ux BerlrquHax) a raKxe yKa3aHbI seo6xoALIMbIe pI AocrarorlHble ycnoBl'It Ans

cyqecrBoBaHr,rff perrreHprr npo6leuu. B 3arrlr,rry rrpeAnolKeHuoro aBTopoM ycnoBlls MolKHo

cK€BaTb, rrTo Ha3BaHHbre nepBble I.Ba MoMeHTa rIpocrpaHcTBeHHOrO CneKTpa, KOTOpbIe

coorBercrByror cpe4uefi Moulnocrr,r orpaxeHHoro cr{rnaJra u rIoJIox(eHI,Iro sQQexruBHoro IIeHTpa

orpaNenufi, B xoAe gKc[epuMenTa MoryT 6utr He3aBrIcI{Mo (rloAcrpoeHbD) perynuponrofi

MorrlHocrpr CBH rcHeparopa B cocraBe uMr{Taropavr B3alrMHofi opuenraquefi aHTeHH HMI{Taropa

r{ aHTeHHbr [eneHraropa [plr ycnoBr{rlr, rrro oH rryBcrBr{TeneH TonbKo K HaKnoHy Qasonoro (pponra

rrpr,rHr,rMaeuofi BoJrHbr. Hanpnuep, [eneHrarop - MoHoritunylscnrrfi. flpu I{crIoJIb3oBaHI'ILI

MHoroKanalruoft uo [pocrpaHcrBy aHreuHofi crrcreMbl Bo3MoxHo LI3MepeHI{e MoMeHToB

rrpocrpaHcrBeHHoro crreKTpa rlenu rperbero 14 6oree BblcoKoro rropflAKoB, qro orKpblBaer

3Harrr{TeJrbHo 6onnuue Bo3Moxruocrr{. flosrouy c0opuynllpoBaHHoe ycnoBple rpr

MHoroKaHaJrbHocrra [pr{eMHofi anteHHrr 6suo 6u seAocraroqHbrM.

Tperufi pa3Aen nocBrrrleH o6ocsonaHr{ro MeroAa cLIHTe3a reoMerpl{qecKnx tuoAelefi

lpopr3Bolrnofi ronsurypa\vpr, u3nyqarcuux B3ar,rMHo KoppenupoBaHHble cI{rHiIJIbI. B rJIaBe

paccMorpeHbr Bonpocbr cLrHTe3a HeKorepeHTHbIx lr qacrlltlHo KOfepeHTHbrx reoMeTpLItIecKI"IX

uoAenefi [por{3Bolsnofi ronQnrypa\uvr. B rnase AoKa3aHo, qro [cnoJIb3oBaHI,Ie HeKorepeHTHbIx

uoAelefi, clrrHurrrbr cBersrrluxcg rorleK Koropblx LrMeror oAI{HaKoBbre cleKTpalbHble

xapaKTepr,rcTprKlr, BS3MOXHO TOJIrKO Ant I,IMI,ITaIIIII yfnoBofo ruyMa IIpoTflXeHHbrx qenefi, Ang

Koropbrx BbrrroJru flercfl, ycnoBr,re (partopu3yeMocrl,I [pocrpaHcrBenHoro c[eKTpa.

flpegloxeHHhre MeroAbr cLrHTe3a HeKorepenrnofi MoAenu npoAonxeHbl Ha cnyqaft 'racrl{rrHo

KorepeHrHofi MoAenr.
llo rrlareplaanaM pa3AeJra MoxrHo cAenarb cneAyroque KpI,ITpIrIecKI{e 3aMetlaHufl:

l. Bsrgrrsaer Bo3palreHr,re yrBepx(AeHlre o roM, tITo B cnyqae HaJrvr'{vrfr MorrlHoro

orpaxarenr c Hynenoft yrlonofi KoopAr{Hanoit, cneKTpaJIbHbIe csoftcrea cI{rHEIna

Koroporo orrr4rrtuorcff or cneKTp€ubHbIX cnoficre Apyr[x cBerflIrluxct rotleK B

cocTaBe rIeJrLr, AorrnepoBcKatr KoMloHeHTa, cooTBeTcTByIouarI gToMy cI'IrHaJIy, H9

6yaer (yqacrBoBarb n QopvrzpoBaur.ru LI3nytIeHI,Is MoAeJIIiI, 3aMeularouefi o6seKT).

Taxofi errsoA, xorr vr flBlrflercr rrpflMblM cneAcrBI,IeM ypaBHenufi (3.1) Ha c. 67, ue

yIII{TbrBaeT, qTO IoMI,IMO CI{rHaIIa B pa3HOcTHOM KaHUtIIe IIeJIeHTaTOP&, roropufi

AeficrnureJrbHo He coAepxr,rr yKa3aHuoft rorrrnoHeHTbl, B [eJreHrarope cyUecrByer

eqe cyMMapHrrfi ranal, cr{rH€ur B KoropoM ory KoM[oHeHTy 6y4er o6ssaterlHo

coAep)Karu. CrasauHoe Jrurunnfipas cBlrAerenbcrByer o6 o[acHocrrl rlpeHe6pexeuux

cneKTpanbHbrMr,r MoMeHTaMr{ [pocTpaHcTBeHHo-BpeMeHHoro crleKTpa HyneBoro vI

nepBoro IIoptAKa rlpu cpIHTe3e MoAenn.

2. B nexoropbrx MareMarr,rqecKlrx BbrBoAax AoflyIqenbl Herotluocrl{. Hanpurraep' ecJILI

rrocMorperb Ha Bbrpaxeuue gnx Ai $asa. 3.1, c. 7l), ro oKa3blBaerct, qro At =
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O,Ssign{i. B gnaueHareJre apo6u repeA prHrerparloM B npeo6pasoBaHur Oypre
(pasa. 3.1.2, yp-Hlre (3.6), c.75) AonxHo crosrb <<2>>, a He (4). flpuvena Aiulee sra
ouu6tca MHoroKparHo rloBTop.uercff B pa3Aerle.

3. Tperre cJraraeMoe B uocleAnefi Soprr,ryre Ha c. 100 (pa:A. 3.3) nnrarofi
((crarr{cru.{ecroft B3auMocBfl3lr) He coorBercrByer. .{eno B ToM, lITo Qyuxqua

F ({r, {2, t1, t)dVLdV, = (e(fr, tt)e. (€r,tz)|, rAe ,({ i , t), i  = !,2

crrrHaJr, pr3nyrraenaufi o6reuou qenu dV1 c KoopAl{Harofi { i " 
MoMeHT npeueun f;,

paBHa ssalrNrHofi KoppensUnr,r cr{rn€LrroB, orpa}KeHHbrx AByMff gJreMeHTapHbIMI'I

o6reuaur4 B cocraBe [porrxeuuofi qenu. 3ro uuraK He cneAyer I,I3 yfloM*ryrofi

Sopvrynu.
B qerBeproM pa3AeJre rrpeAno)KeHbr vr o6ocrosaHbl reoMerprltlecKue xonSurypa\vu

HeKorepeHTHbrx uoAelefi, o6ecuerrrdBaroulrrx 3aAaHHbIe napaMerpu IIPB yrnoBbrx IIIyMOB no

AByM B3aLrMHo oproroHiurbHbrM HanpaBnenrrrM. flocleAoBareJlbHo paccMorpeHbl ABYX, Tpex,
rrerbrpex ) rrflTvr 14 AeBflTr,I TorreqHbre reoMerpllqecKlle MoAenn. florasaHo, tITo MoAeJIII,

coAepxarq[e rrrrb vr AeB.rITb I,I3Jryrrarelefi, pacrronoxeHHblx Ha nJlocKocr[, AolycKalor

He3aBr{cr,rMyro ycraHoBKy rrolro]KeHl{t eSSercruBHoro IIeHTpa pacceflHus, u eQQerrueHofi

rrporr)KeHHocrlr rlenu no o6euM yrnoBbrM KoopAprHaraM. Bce AoKa3areJlbcrBa, rIpI{BeAeHHbIe B

pa3Aene , y6eyureJrbHbr. K KpurlrrrecKr,rM 3aMeqanvrflM tlo pa3AeJry Moxer 6rtrr orHeceno

cneAyrouee: cprcreMbr ypaBneHnfi (a.\ u (4.10) (pasr,. 4.2, c. 128) Ha:|BarIbI eKBI{BtuIeHrHbIMI{,

HecMorps. Ha ro rrro rrocneAHee, fl.flToe ypaBHeHLIe cLIcreMbI (4.9), HI,IKaK He yqllTblBaercs B

cr.rcreMe (4.10).
llsrufi pa3Aen rrocBrrrleH LrccJre.{oBaHr{Io reoMerpuqecKl4x ruoAelefi, HcroqHuru roropofi

Lr3nyqarcT KoppenupoBaHubre cr4rH€urrbr. B paraene y6e4prreJlbHo AoKa3aHo [oJIo)KeHI{e, o roM,
rrro c rroMorrlbro AByxrorrerrHofi rrroAerlt Mo]KHo MoAenl4poBarb ymonoft uryM [portxeHHblx

qelefi c flpolr3BonnHofi npocrpaHcrBeHHofi r<oHQnrypau[efi, n coctaBe Koropbrx ner cra6l4nbHblx

cBersru[xcs rorrer. OrnrerrlM, rrro gro rroJro]KeHLIe HeffBHo csoprnryrlplpoBaHo B MoHorpa(puu P.

B. OcrpoBr,rrsHoBa v O. A. Bacarosa, fAe LI3yrreHIrIo yruIoBoro IrryMa AByxro'reqHofi MoAenI{

rrpr.rAaercfl orreHr 6olrmoe 3narreHr{e. Cne4yer cKa3arb, qro [ocraBJreHHas. B pa3Aene 3a4a'{a

Bbrrrr{cJreHlr.f, Kog$$nqueHTa Koppenffrlr.ru p pr orHorrreHl,Ifl cpeAHux MolrlHocrefi y peuaerct

rrprMbrM anre6pauqecKlrM cnoco6ou, 6eg [pr{MeHeHLIt ucnoJIb3oBaHHbIX B pa6ote

rpprroHoMerplrqecKlrx 3aMeH rrepeMeHnbrx (5.1) (pasa. 5.1, c. 147). 3ru sal\deHbl He roJIbKo

3arpyAHrror perrreHr{e, Ho r4 Moryr rrplrBecrr4 K orrr[6xau, [ocKoJlbry rpe6ylor cfiequaJlsnofi

npoBepKu Ha BbrAenenLre r4crrrHHbrx ropuefi ronyqarcluuxct ypannenufi.

B rrrecroM pa3Aene paccMarpr{Barorcs Boflpocbr, cBfl3aHHble c BlrkrfrrrueM pa3npMHbD(

a[naparypHbrx ouu6or Ha KarrecrBo MarpurrHbrx r,rMr,rraropoB yrnoBoro uryMa nporsxeHHblx

qelefi. Auarns BnvrflHvrfl. afl[aparypHbrx norperrrHocrcfi [poBeAeH Ha ocHoBe npeAnoxeHnoft

aBTopoM yKpyrHeusofi crpyKTypnofi cxeMbr Marplrrrnoro rlMplTaropa. MatepuaJl rJIaBbI HocI'IT

naxnrrfi [pr{KnagHofi xapaKTep, [ocKoJrbKy no3Boirf,er cQopuynllpoBau rpe6onailIi.fl, K TotlHocru

gallaHufl. [apaMeTpoB I,I3nyrIaeMbIx curHilnoB r4 IrAeHTI{IIHOCTH KaHaJIOB MaTpI4rIHOrO I'IMI'ITaTOpa,

Koropbre o6ecueqprBaror 3aAauHyro oruu6xy MoAenupoBaHI,It yrnoBblx IrryMoB. B rJIaBe

rrpeAnox(eHo ABa anroprrrMa Kann6ponru KaHarIoB I,IMLITaropa: rro MLIHLIMyMy cyMMapHoro

cr,rrHaJra 14 no yABoeHr{ro €rMrrnr,rryAbr cyMMapHoro cI,IrHaJIa. Onpe4eJIeHbI AocroLIHcrBa 14

HeAocTaTKI,I npeAJloxreHHbrx €urropI,ITMoB, AaHbI peKoMeH Rar\uvl rto ux [pLIMeHeHI'Iro. OAHaro g

pa3Aene Her aHaJrvrga Brrvrfl:nvrfl. TaKoro napaMerpa KaK orHorueHvrfl. cvrrlflran/ruyrra Ha KarrecrBo

nanu6poBKr,r. B qenoM Marepr.raJr pa3Aena [peAcraBJrfler HecoMHeHHyro UeHHocrb 4lrfl.

pasp a6 oTTILIKo B IIM LITaTop o B cI,IrHaIIo B IIpoTtXeHHbIx Uenefi .

Cels1aofi pa3Aen nocBtIUeH BolpocaM npaKTl,IqecKoro I{cnoJIb3oBaHI,It noJrytIeHHbIX B

pa6ore reoperr,rqecKrlx pe3ynbraroB. B pas4ene npeAJrox{eH aJIropHTM cuHTe3a Marloroqeqnofi

reoMerpu.recrofi MoAen[ [porflxensofi uenIa. B KarlecrBe rIpI,IMepoB plc[oJlb3oBaHus

CI,IHTE3I'IPOBAHHOTO AII|OPI,ITMA PACCMOTPEHbI PIMI4TATOPbI CI'ITHAIIOB ABYX T}IIOBbIX

paAuo;1oKarllroHHbrx o6rerron: [oAcrlrnaroulefi rloBepxHocrl{ rnfl orpa6orru pexl{Ma
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MaJloBblcorHoro [oJlera I{ caMoJreraB-sz. PaccvrorpeHbr Bolpocbr, cBr3aHubre c [paKTr,r.{ecrofi
peanl,I3aUweft annaparHhrx u [porpaMMHbrx cpeAcrB MarpuqHbrx rirMlrraropoB. K rpuruqecKrrM
3aMerraHvflM no pa3Aeny MolKHo oTHecTr{ cneAyroqee:

1. flawrraa n pa6ore MoAenb orpa]KeHufi or rroBepxHocrn orreub rrprrMuTr,rBna. OcHoeHat
npo6leuanpn perreHl{u sara'rtv oueHKn penreQa c rcronb3oBaHr,renr 6oprosofi PJIC
cocrol{T B yrlere cLIrH€L[oB, [prrxoArrrlux no 6oxonsru JrenecrKurM AH. Srpr
rlepeorpalreHll.x tBJlffIorcr cepbe3nofi nolaexofi [pu ouela.vBanun penreQa. Eclu ner
aAeKBaruoft uoAenlr orpaxenufi or floBepxHocrlr co cJro]KHbrM npoQr,rneM pr Her yqera
peamuoft Qoprrau Aprarpar\{Mhr HanpaBneHHocrn pa,AuonoKaropa, To rleHa
lolyrreHHoMy perreHrrro HeBeJrHKa.

2. He scno, nor{eMy B MoAenlr caMoJrera B-52 crarHaJrbr cBerflrrluxcfl TorreK r{Meror
cnyuafiurre Qasu. Cauorer upeAcraBJrrer co6ofi )KecrKyro KoncrpyKrlr{ro,
pacnonox{eHpre orpaxaroru[x 9JreMeHToB ero Kopflyca [paKTEqecKLr He Lr3MeHrercfl Bo
BpeMeHLr, ecJrpr He paccMarpr,rBarb y[pyrue 4e$opMarlwr Kopnyca, Koropbre Moryr
rrpotBn.aercfl, Ho Ha 6omurux r,rHTepBaJrax BpeMeHpr. ZueHHo ]KecrKan cnasr Saa
cHrHaJIoB cBertlqltxc.fl TorreK o6rema flBlrflercfl. racxoAnofi [peArrocrurofi 1rs.
ycleIIIHOrO [pI{MeHeHvs. I4HBepCHOTO cuHTe3LIpOBaHI,Ifl allepTypbl, B pe3ynbTaTe
Koroporo rronyq aercs, paAlronoKarlr{ouHbrx noprper Ha6mo4aeuofi qenu.

3. Ctpaunrnra BbIrntAI4T flepexoA u3 oAnofi rprMoyronruofi cracreMbr KoopAr,rHar K

Apyroft, TaKXe rrprMoyromuofi, npr,rBeAeusrrfi n pagl. 7 .2 sa c. 217, nocxonbKy rrppr
TaKOM rrepexoAe He coxpaHreTc.fl Anr{Ha BeKTopa.

B garmorreHupr [pr{BeAeHbr ocHoBHbre BbrBoAbr no pa6ore.
flonauuo orMeqeHHbrx Bbrrrre [plr rrreuuu pa6orbr Bo3Hr,IKJIrI cneAyroll1lae 3aMerraHlrfl

o6ulero xapaKTepa:
1. B pa6ote rrocrorHHo roBoplrrbcfl o6 kruvrrarlLrkr cr,rHaJra nporrxeusoft qenn c

3aAauHbruu e$$eKrprBnofi nporrx(euHocrbro no yrny r{ KoppenruuoHHofi Qynrrluefi
yrnoBoro [ryMa. Buecre c reM He rcHo, orKyAa r,r KaK [onyqaercfl ora unQoprr,r apfl,.

2. B pa6ote I4ctroJr*yercs repMLrH (pacnpeAeneHH€ur ueJrb) B orJrrrqfivr or BBeAeHHoro B
Mouorpaf^ P. B. OcrponursHoBa u @. A. EacaroBa repMvrHa (rporfl)KeHH€ur qenbD.

flocreAuufi repulrH qarqe Bcrperraercfl B rrlrreparype, rocBrrrleHnofi uryMaM uenr,r H
6omne coorBercrByer aHaJrorlrrrHoMy aHrruficKoMy repMprHy o'extended target",
roroprtfi 6rrr BBeAeH B ynorpe6JreHr,re aHruros3hrrrHbrMpr aBTop€tMLr rrepBbrx
uy6nnraqufi uo erofi reMe. IIoa pacnpeAereunofi paAlronoKarlr4onnofi qemrc qarqe

[oApa3yMeBarorcg o6reKTbr, 3aHprMaroque HecKoJrbKo gJreMeHToB pa3perueHr{fl no

AanbHoctu ulunn yrny.
3. flpe4raraeMble B pa6ore cnoco6u r{Mr{Tarluu crdrH€rJroB rporr}Keuuofi qenpr

npLIMeHLIMbI TOJIbKO K aHTeHHbrM AaTqr,rKaM TTyBCTBI,ITeJIbHbIM K yrny HaKJTOHa

Sasonoro QpoHra BoJrHbr B TotrKe nplreMa. Taruupr Aarqr4KaMrir flBJrflrorcfl, Harrpr,rMep,
MoHorlMnynbcHbre rreJreHraropbr. B AeficrsureJrbnocrr{ $ruoxry ar\krkr HaKJroHa

Qasonoro QpoHra u ero KprrBLr3Ha no3BoJr.r{ror perrrr4Tb He ronbKo 3apraqv Lr3MepeHus
KoopArInar sa6ruoAaeMoro o6rerra, Ho ra raKr,re sapLar4t\ KaK pa3perrreHr{e rpymroBbrx
qerefi, xnaccu$:aKa\r4s. 14 pacno3HaBaHr,re Ha6nroAaeMbrx [pors]KeHHbrx qenefi.

OAnaxo pelreHr,re noAo6Hbrx 3aAaq [peArronaraer prcrroJrb3oBaHpre MHoroKaH€urbHbrx
uo [pocTpaHcTBy aHTeHHbrx cprcTeM - aHTeHHbrx pe[reToK.

4. B npeAnaraeMbrx r,rMr{Taropax Her pa3nuqus rto BpeMeHn 3a.uep]KKr.r pr3flyqaeMbrx

orAeJIbHbIMpr r4crorrHlrKaMu cr{rHaJros. BMecre c reM aH€IJn43 [oKil3brBaer, qro pas6poc
BpeMeH 3aAepxffir,r cprrH€rJroB cBerrrquxcr rorreK rlenu Moxer cyrqecrBeHHbrM o6pasorr,r
noBrr,I.srb Ha pac[peAeJreHr,re BeporrHocrlr yrnoBoro [ryMa. fhornocrb BeporrHocrr,r
yrnoBoro ruyMa Moxer MeHflTbcr or paBHoMepuofi, KorAa MelKAy crrrHaJraMlr
troJrHocTbro orcyrcrByer rrepeKpbrrr,re IIo BpeMeHr4, Ao rrJroTHocrrr paclpeAeneHr,rs
CtrroAeHTa, KorAa 9To [epeKpbrrLre rroJrHoe.
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5. Bu6op orerrecrBeHublx I,IcrotIHt4KoB tro reMe Arrccepra\r4rHaAo flpl,r3Harb He[oJIHbrM.
VIz pa6or P. B. OcrponurtHoBa - rlroHepa r4ccneAonauufi n o6racru parvo.rroKarlupr
nporDKeHHbIx qenefi, qr.rrprpyercfl. u rrcnoJrb3yercr MoHorpaf^s 1982 roAa. OAuarco
pa6ora P. B. OcrponurtHoBa HaA reopuefi paAraonoKarlnu rpornKeHHbrx qenefi
flpoAonxaJlacb B[Jrorb Ao ero yxoAa s 1993 roAy. 3a roAu, rrpolreArure nocJre BbrxoAa
B cBer MoHorpa[un,MHoroe pI3 Toro, qro 6rno e Hefi ouy6luxoBaHHbrM, no.qBeprurocb
peBrl3plu. To xte caMoe Mo)KHo cKa3arb Lr o qprrprpyeMbrx pa6orax onnoHeHTa: oHH
oTHOCtTCt K A€UIbHOMepHOMy rrryMy Lr KpprTepr,rrc upoTflxeHHocTrr rlenu no AarrbHocTlr.

6. Heroropue p$ynbrarbl, BbIBeAeHHbre B pa6ore AoBonbHo cJro)KHhrM cnoco6ou,
MoxtHo ronyqrlTb 6oree rpocro. 9ro He roJrbKo coKparprno 6sr 3anprcb
MareMarI,IqecKI,IX ypaBHeHufi, no Lr Ailno 6onee ocMbrc[eHHbre pe3ynbrarbr. llouervry-
To aBTop npeHe6per KoMnrercuofi 3arrr{cbro MHorLrx ypaBHeHufi, roropbre He ronbKo

AOTIyCKIIJII{ KOMrrJreKCHyrO HOTarIruO, HO r.r rpe6Onann ee BBeAeHLrr.
lloAnoAfl I,ITor Kplrrr,rqecKoMy paccMorpeHzro pa6orrr, MoxHo cKa:iarb, rrro Ar4cceprarllrfl

sBJIteTCf COIUAHbIM I.ICCI€AOBaHI{€M, [OCBflIII9HHbIM Kpyry B3aI{MOCBS3aHHbIX BOIIpOCOB,

npeAcraBJl.urctr1ux HecoMHeHnsrfi Teoperlr.recxufi u lpaKTuqecxufi riHTepec. Pa6ora pr3Jro]KeHa

rlerKo, AoKa3areJIbcTBa ocHoBHbrx noroxenufi, BbrBoAoB kr peKoMeH aauuit .flBJltlorcfl
y6e4nreJrbHbIMI,I. Bce 9To cBrl.{ereJrbcrByer o AocroBepHocrpr r,r HoBr,r3He pe3ynbraroB pa6oru,
Koropble Moryr 6srrr [crroJrb3oBaHbr rrprt paspa6orre BbrcoKoKarrecrBeHHbrx LrMr,rraropoB
cl{rHaJro B rrp orsxeHHbrx paAu onoKarl}roH H rrx qelefi .

AeropeQepat [oJrHo orpaxaer coAep]Kanr,re Ar{cceprarluvr. Ocuonurre pe3ynbrarbr

ALI c cepr arlLrkr o ny 6.itzxo BaHbr B perleH3rapy eMbrx HayrrHbrx r{3AaHlrfl x.
BsrrueugnolKeHHoe rro3Bontrer cAenarb BbrBoA o roM, rrro [peAcraBJreuniur pa6ora

coorBercrByer rpe6onanvrflv', ycraHoBJreHHbrM s llonoxenkrkr o rropsAKe npncyxAeHr,rs yrreubrx
creneuefi, yrBep)KAeHHoM [ocrauoBJreHr{eM flpanureJrbcrBa Poccuficrofi (De4epaquu or
24 celrrslpr. 2013 roAa, l\b 842, a ee aBrop, Crenanos Marcuu AH4peenuu, 3acrryxt4Baer
npucyxr4eHpr.s yueHofi crereHpr AoKTopa rexHlrqecKlrx HayK no c[erlr{anbuocrr,r 05.12.14
< P aAuoroKarl?r.fl 14 paAlronaBrirrau prfl>> .

.{orrop rexHr{qecKprx HayK,
upo$eccop raSeApbr < PaAuorexHr{qecKpre cprcreMhr),
I4ucruryT p aA I,I orexH pr Kpr, 9 Jr e KTp o H t4 Krir vr cB fl3kr,
OfAOy BO <Casrr-llerep6yprcxHfi rocyAapcrBeHnufi
yHprBepcr4TeT aspoKocMlrrrecKofo /A. A. MoHaxoe/
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