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OT3hIB OCl>lflUIAJlhHOro OTITIOHEHTA 

BaryTHHa Bnat:u1M11pa MMxaiinoswrn 

Ha .n.11ccepTaumo C1m1-rna ,[(eH11ca MRxalinos1-rLJa «Pa3pa6oTKa MaTeManrqecKoif MOD.e1n1 vr 

anropHTMOB .LI.JI51 ycTpaHeHH.s!. B3aHMHbIX noMex B KOMTIJieKce KOMnaKTHO pacrroJIO)l(eHHblX 

pa3HOTHITHbIX paD.H03JieKTpOHHbIX cpe.n.cTB», n peD.cTaBJieHHYIO Ha cowcKaH.He yqeHoi1 

cTeneHH KaH.n.11.naTa Texm-1qec1G1x HayK no cneu,11aJibHOcTH 1.2.2. MaTeManftrecKoe 

Mo.n.enHpOBaHHe, ~uICJieHHbie MeTO)l.bl H KOMllJieKCbl nporpaMM. 

AKTyaJ11>HOCT1> TeMhl uccne)loBaHHH 

B cospeMeHHblX TeXHJ1'CleCKHX KOMITJieKcax cywecTBeHHo nOBh1WaeTC.s!. 

KOHU,eHTpau:11.s1. pa,n.H03JieKTpOHHbIX cpe,n.CTB pa3JIH4HOro Ha3Ha4eHH.s!.: B orpaHI'.P-leHHOM 

npocTpaHCTBe, a TaTOKe tta6mo,n.aeTC.sl TeH,n.eHQH51 HCTIOJlb30Bamrn pa3HOTHnl·IblX 

pa.n110311eKrpoHHbIX cpe.ncTB. ITonoca c.i:acToT, .n.ocryrrHa.si.: pa.n.1103neKTpOHH.bIM c p e.ncTBaM, 

orpaHHlfeHa HX TeXHH1·IeCKHMlf xapaKTepHCTHKaMH H 3aKOHO,UaTeJibHblMH HOpMaMH, tno 

npHBO.LI.HT K npo6neMe ll05IBJiemUI B3aliMHbIX IlOMex Me)l(.n.y pa.n.H03JieKrpOHHblMH 

cpe.n.cTBaM.H. H3-3a l1CflOJib30BaHilll HMH CHTHaJlOB c nepeKpbIBaIOWHMC.si.: cneKTpOM. 

11cnonh30BaHHe cTatt.n.apTHhTX MeTo.n.oe ycTpaHeHH.sl' B3aHMHhrx rroMex, aanpMMep, 

KO.D.OBoro pa3,n.eneHHH, B KOMilJieKcax, HCCJie.n.yeMbfX B .n.11ccepTaum1, 6bIBaeT 

HeB03MO)l(HblM, TaK KaK pa3HOTMilHble pa)ll103JieKrpOHHble cpe.n.cTBa H3JiyqaJOT CMrttaJibI 
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onpe.neneHH oro, CBoero y K3)f()lOro cpe,ncTsa Knacca, HHKaK He cornaco aattHbie Me>K.zzy 

co6oi1. 

T aKMM o6pa30M, 3a.naI.J11 p a3pa60TK11 anropHTMOB ycTpaHeH1ur B3al1MHhIX n oMex s 

KOMnJieKCe KOMnaKTHO pacrroJIO>KeHHbIX pa.3HOTJ1IlHbIX pa)lM03JieKTpOHHhlX cpe)lCTB H 

nocTpOeHIDI MaTeMaTM1.JeCKl1X MO.UeJieH T3KJ1X KOMOJJeKCOB, pewaeMbie B )lMCcepTal.l,HH, 

.SIBJUUOTC.SI aKTyaJibHbIMl1 11 HMeJOT 60JihU10e Hay~rnoe 11 npaKTMt·IeCKOe 3H31.JeHMe 

06~aH xapaKTepHCTHKa AHCCepTaQHH H aBTOpe<t>epaTa 

)l,11ccepTaUMOHHa.SI pa6oTa COCTOM.T M.3 BBe.nem-rn, 11eThlpex rJTaB, 33KJIJ01.JeHIDI, CilHCKa 

1111Teparyph1 11 Tpex np11no>KeHHH:. 06beM .n11ccepTaui-m cocTarurneT 143 CTpaH11UhI. Pa6oTa 

co.nep>KMT 56 pucyHKOB, .nes.srTh Ta6n11u, Tpl1 np1rno>KeHIDI, cn11.coK mneparyphI co.nep>KRT 

108 HaHMeHOBaHHH. 

Jlorw-ieCKM CTpyKTypa )lMCcepTau;m1 OTBetJaeT Tpe6osaHI1.SIM, rrpMH5.ITblM npM 

on11caHHH Hay11HbIX 11ccne.nosaH11ii. MaTepwan .n11.ccepTaUHH o6na)laeT u.enocTHOCTbJO 11 

BHyTpeHHI1M e)lHHCTBOM. 

ABTopecpepaT 5.ICHO H IlOJIHO pecpepat11BHO npe)lCTaBJI.SleT OCHOBHbie pe3yJibT3ThJ 

.r1.11ccepTau.11.oHHoro 11ccne.nosaHID1, ccpopMyn11posaHHb1e s TeKcTe .n11ccepTau1111. 

AsTopecpepaT He co.nep>K11T nono>KeHHii, OTCYTCTBYJOill,MX B TeKcTe .llMCcepTau trn. 

,[(11cCeJYfau;m1 l1 aBTOpe<PepaT oqmpMJieHbl B COOTBeTCTBlH1 C rOCT p 7. 0. 11-2011. 

Har1uasr uosu3ua, TeopeTHqectcaH H npaJITHqecKaH JHaqHMOCTb pe3yJJhTaToB 

AHCCepTaQHU 

Co11cKaTenh C11mrn )l,.M. BbIHOCHT Ha JaW:HTY 4 pe3yJibTara, 11MeJOill,He ttayt:IHYIO 

HOBH3Hy, TeopeTMlJeCKYJO 11 npaKT11qecKyJO 3H3l.JHMOCTb: 

- TeopeTHK0-11HcpopMau110HHa.S1 MO)leJib KOMrIJTeKca pa3HOTHilHbIX pa)ll103JieKTpOHHblX 

cpe)lCTB c B33MMHhlM11 IlOMeXaMH, OTJil11.J3l0ll.la.SICH TeM, 1.JTO Kat.IeCTBO pa60TbJ 

pa)lHOJ10K3l.l,MOHHbI X, CB.Sl3HbIX, HaBMrau,110HHhIX pa)lH03JieKTpOHHbIX cpe)lCTB Ol.l,e HMBaeTCH 

Ha OCHOBe e)lMHoro fIO)lXO)la, a HMeHHO nyTeM Bbiq11cneHHH KOJB11.JeCTBa MHcpopMaUHH, 

co.nep>Kameiic.SI B npHHHMaeMOM HMM ClffHane, a T3K>Ke TeM, "4TO n pH Bb11IHCneHHH 



3 

KOJUf.lieCTBa 11tt<!JopMau1111 yt-111TbIBaJOTC5l BH,n MO,nynHUHM npHHHMaeMoro ClffHaJia 11 

BflH5IHHe CMeCH rayccoBCKHX H HerayccoBCKHX rroMex; 

- ~:UlCJleHHhie MeTO.l{DI HaXO)l(,neHH5l 11HTerpana B3aHMHOH HH<lJOp MaUHH, OTJrnqa10m11ec51 OT 

CTaH,napTHhIX 3Ha1.{J1TenbHbIM COKpameHHeM q11cna BbPU1CJIHTeJlbHblX onepaUMH 33 cqeT 

liCKIDOY:eHllil TOl.feK, r.n.e nO,UblHTerpaJibHM <PYHKUfUI 6n113Ka K H)'JllO. c IlOMOlllblO 3TH:X 

MeTO.ll,OB paccqHT3HbI 3aBHCHMOCTH KOJIHYeCTBa rrpHHHMaeMOH B e.ll,HHHUY BpeMeHH 

HH<lJopMau,1111 OT OTHOllleHH.sI ClffHan/noMexa .D.JUI p51,n:a peanbHbIX pa,n.1103neKTpOHHbIX 

cpe.uc1H; 

- anropHTMbl rrp.11csoeHID1 qacTOT pa.ll,H03JieKTpOHHbIM cpe.n;cTBaM : reHeT.H\.feCKMH 11 

rrp11opHTeTHbIH. feHeTH"lfeCKHH anrop11TM OTJIW-laeTC5l ynyqweHHb.Uvf onepaTOpOM paHroBO­

TypHHpHOH ceneKI.I,FIB, ycKOpSllOIIJ.HM CXO.lJ.HMOCTb 6onee, qeM B 4 pa3a. Ilp11op11TeTHbIH 

anropHTM rrp11csoemui: qacTOT OTJ111qaeTC5l cpaBHHTeJlbHO MaJIOH BbrYHCJlHTeJlbHOH 

CJIO)l(HOCTblO n o OTHOIIIeHHJO K H3BeCTHblM anropHTMaM, B03MO)l(HOCTblO pery1mposaTb 

o6'beM BbI,n:eJUieMoro pecypca, paccTaan.sr.si np.11op1neThI cpe,n.cTs. ITocTpoeHhI JaBHCHMOCT.11 

IIOKa3aTenei13cpcpeKTHBHOCTH reHeTHY:eCKOro anropHTMa OT ero ttacTpoeqHblX napaMeTpOB 

(sepO.SITHOCTH MyTaI.J;IHl, pa3Mepa norrynHUfUi, K03<lJq:rnI.J.MeHTa paHroBOI'O oroopa). 

D OKa3aJ·JO, qTo COBMeCTHOe npHMeHeHHe feHeT11qecKOfO 11 rrpHOpHTeTHOro anrOpI1TMOB 

rI03BOn5leT rrp11csa11saTh qacTOTbI s pe)l(11Me peanbHOro speMeH11; 

- KOMnneKC rrporpaMM aBTOMaTM3HposaHHOro npHCBOeHH5l qacTOT pa,n:H03JleKTpOHHblM 

cpe,n.CTBaM, B KOTOpOM peanH30B3Hbl CHHTe311poBaHHbie 1..rncneHHbl e MeTO,llbl pacqeTa 

TeopeTHKO-l'IH<lJOpM311.HOHHh£X xapaKTepMCTHK pa,lll10KaHana H CMHTe3HposaHHbi e 

anropHTMbl llpl1CBOeHH5l qacTOT, HCfl0Jlb3YlOIIJ;He 3TH xapaKTepHCTHKH npH BbJq11cneHl1H 

ueneaow <PYHKll.MH.. KoMnneKc nporpaMM MO)l(eT rrp11MeH5lThC5l Ha npaKTHKe np11 

opraHH33I.I,HM ynpasneHl·Ul BhI6opoM pa,n.1103neKTpOHHbIMH cpe.uci;saMH pe)l(HMOB pa60Thl, 

MHH11Ml13HPYJOUJ.HX B3aMMHbie noMeXM. 

~OCTOBepHOCTb H o60CHOBa HHOCT b p e3yJibT aTOB, noJir -1 e HHblX B .uuccepTaUHH 

,ZJ;ocTOBepHOCTh 11 o60CHOBaHHOCTh rronyqeHHhIX B ,n.11ccepTaI.J.Hl1 p e3yJibTaTOB 

6a3ttpyIOTCH Ha KOppeKTHOM npHMeHeHHH MaTeMan1~eCKOfO annapaTa, KOMilbl-OTepHOM 

MO.D,em1poBaHHI1, I1 IlO,llTBep)l(,llaJOTC5l cosna.ueHHeM c H3BeCTHbIMH. H3~blMJ1 
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pe3yJihTaTaMH B qacTHhIX c~a.srx, HaXO)l(.LJ.eHHeM IlOCTpoeHHhIX 3aBHC11MOCTei1 B npe.n.enax 

aCHMilTOTHY.eCKHX rpaHMU. 

C ooTBCT CTBHe JlHCcepTau.uu nacnopry cneu.uaJJbHOCTH 

.[(11ccepTa1.uUI CHmrna .L(.M. cooTseTCTsyeT n yHicraM 2, 5, 8 nacnopTa 

crreu,11anhHOcT11 I .2.2. MaTeMan1YecKoe Mo.n.em1posatt11e, t.tHcnettm.1e MeTO.D.hI H 

KOMTIJieKCbl nporpaMM H co.n.ep)l(11T p e3ynbTaTbl, OTHOC.Slll{HeC.H K TpeM OCHOBHhIM o6JiaCT.SIM, 

COOTBeTCTBYJOlllH.M YKa3aHHOH cneu,HaJibHOCTl1, a HMeHHO MaTeMaT11~eCKOMY 

MO)leJI11posaHmo KOMnneKca pa,IJ.I103JieKTpOHHhIX cpe11CTB c B3aHMHhIMH TIOMexaMH, 

pa3pa60TKe HOBhIX 1il1CJieHHhIX MeTO.D.OB HaXO)l(.LJ.eHIUI KOJUlt.teCTBa HHCpopMaum1 11 

anropHTMOB n p11csoeH11.H MHO)f(eCTB t.faCTOT pa.nH03JieKipOHHhJM cpe.D.CTBaM, a TalOKe 

pa3pa6oTKe KOMnneKca rrporpaMM aBTOMaTH311pOBaHHOro rrpHCBOeHM.SI l.faCTOT 

pa.n.1103neKTpOHHhlM cpe.D.CTBaM cy,IJ.Ha. 

IloJJHOTa OTpa~eHHSI pe3yJJbT3TOB JlHCcepT aU.HH B H3Y11HblX n y 6JJHK31.(HHX 

no TeMe .n.11ccepTau,:i·m COMCKaTeneM C irnHHhIM ,ZJ;.M. ony6m1KoBaHO 16 HayYHhlX 

Tpy.n.os, B TOM qwcne 5 CTaTei1s113,IJ.amrnx, sxo.n..srm11x s n epe11eHb BAK P<l>, 3 naTettTa H 7 

csu.n.eTeJibCTB o pen1cTpau11H nporpaMM .n.mr 3BM, 1 pa6oTa s .[(pyn1x 113.namuix. 

Pe3ynhTaThI pa6oThI npe.n.cTasneHbI Ha pocc11iicK11x 11 Me)l(.uyttapO.D.HhIX K0Hcpepettu1-u1x. 

Pa3pa60TaHHb1e anrop HTMhI stte.npeHbI s KOMrmeKc nporpaMM aBToMaTH3HposaHHoro 

n pHCBOeHH.H -ciaCTOT pa.n1103neKTpOHHhIM cpe.D.CTBaM cy.ntta, \.fTO TIO.D.TBep)l(.naeTCSI aKTOM 0 

BHe.n.pemrn. 

3aMC1f3HHH no JlHCCCpT3U.HOHHOH pa6oTe 

1. B cpopMYnax (1.5) 11 (1.7), B3SIThIX 113 pa6oThI [29], 11cnonb30BaHhI Heo6menpHH.HTbie 

attrno.sr3b~H1>1e o6o3Ha-cieHIUI, 3Ha"ieH11e nepeMeHHhlX du, D, ti, N tte pacKpbITO s 

TeKCTe HH.)l(e cpopMyJJhI; 
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2. P11.cyHoK 2.1 He.n.ocTaToqJ{o Harru1.n.Ho npe.n.cTasru1eT CTPYKTYPY TeopeT11Ko-

11HcpopMau.11.oHHOH MO.D.eJIH KOMnneKca pa,D.1103JieKTpOHHblX cpe.D.CTB c B3aHMHblMH 

noMexaMM; 

3. 06o3HaqeHH.H s rnase 2 He e.n.1-rnoo6pa3HbI: npHH.HTbIH c11rttan r.n.e-To o6o3Ha1..feH KaK 

y, a r.n.e-To KaK Z; coo6memrn, 6oJTbwei1: YaCTblO o6o3HaYeHHoe KaK x, Ha CTp. 40, 41 

o603HaqeHO KaK 9. 

4. Ha CTp. 28 Han11caHo, qTo «pa60Y11e xapaKTep11cTHK11 pa.n.110KaHana . . . s 

60J1hlllHHCTBe cnytrnes .HBJ1511-0TC.Sl MOHOTOHHOH cpyHKU,HeH OT OTHOWelIH.Sl 

«CMTHan/(rroMexa nn10c IIJYM)»». ohrno 6h1 HHTepecHo ysH.n.eTb np11Mep 

xapaKTepHCTHKH pa.D.HOKaHana, Bhipa)f(aeMoi1 HeMOHOTOHHOH cpym<I.UfeH :noro 

OTHOilleHIDI. 

5. ~e rrpose.n.eHa cTaTHCTHYeCKa.H o6pa6oTKa pe3ynbTaToB Hccne.n.osattH.H 

CHHTe3HpOBaHHOfO reHeTH"l!eCKOfO a11rop11TMa, rrpe.n.cTasneHHbIX Ha pHCYHKax 

3.3-3.8. IIo:noMy, HanpHMep, OCTaJIOCb He.HCHhIM KaK 6brna BbI6paHa ToqKa OCTattosa 

reHeTHqecKoro arrropHTMa np.11 onpe,D.eneH1111 Ko3cpcpm..(HeHTa pattrosoro oT6opa u 

sepo.HTHOCTH MYTaui-r11; 

6. TeKcT ,n:i1ccepTau.m1 co.n.ep)f(HT CTHJIHCT11qecK11e norpewHOCTH, Hanp11Mep Ha 

CTpaHl-IUe 81 HCl10J1b30BaHhl cppa3bl «CKpem11saHHe ocyw,eCTBJ1.HeTC51 onepaTOpOM 

CKpeI..UHBaHIUI» 11 «MyTaU,H.Sl ocymecTBmleTC.Sl onepaTopoM MyTaUHH», HX MO)f(HO 

6bIJIO 6hI HCKJilOt.{.HTb HJIH cq>0pMyn11posaTh 110-.n:pyroMy. 

0TMeqeHHhle 3aMeqaHH.H He CHH)f(al-OT o6w,ei1 OOJIO)f(HTeJibHOH° ou,eHKH pa60Tbl. 

3aKJuoqeuue 

.[(11ccepTau,11.s:i C11n11Ha )l..M. Ha coHcKaHHe y1.fettoi1 cTeneH11 KaH.n:H.naTa TeXHHliecKvrx 

HayK npe.n.cTaBJI.SleT co6o:H: caMOCT051TeJ1bttylO 3asepmeHHYJO HaY"IHO- KBanmpHKaUHOHHYlO 

pa6ory, B KOTOpoi1 Ha BhICOKOM TeopeTHqeCKOM ypOBHe paCCMOTpeHhI 11 pemeHbl 

aKTYaJibHbie Ha~bJe 11 npaTCTJ..P·leCKHe 3a,[(alfH pa3pa60TKH MaTeMaTW-leCKOH MO,[(eJIH 

KOMllJleKCa pa3HOTHOHblX CB.H.3HhIX, Has11raUHOHHbIX, pa,D.HOJTOKaU,HOHHhlX CHCTeM np11 

803,[(eHCTBHH Ha HHX CMeCH rayccOBCKHX 11 HeraycCOBCKHX noMex, CHHTe3a reHeTHl..feCKOfO 

H rrp11op11TeTHOro anropHTMOB npHCBOeHIUI qacTOT, CHHTe3a 3cpcpeKTH:BHblX qHcneHHbl X 

MeTO,[(OB, TI03BOJUfIOll.(MX rrposomnh onepanrnttyIO ouettey 3cpcpeTCTH:BHOCTl1 n pHCBOeHlli! 
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qacTOT B COOTBeTCTBHH c nocTpoeHHOH MaTeManrqecKOH MO.UeJlblO, pa.3pa6oTKH KOMTIJleKca 

nporpaMM aBTOMaTH3HpOB3HHOro npHCBOeHH.R l.faCTOT. 

,D,nccepTau.110HHa.R pa6oTa MMeeT BhlCOKOe npaKntt.feCKOe 3HalfeH11e, YTO 

110.UTBep)l(.naeTC.R. ycneWHhlM l1CITOJlh30Batt11eM pa.3pa6oTaHHbIX anropHTMOB H KOMITJleKca 

nporpaMM B pa6oTe KOMIIJleKca cy)l,OBhlX pa.AH03JleKTpOHHbIX cpe,ncTB. 

0CHOBHbie pe3yJThT3Tbl .n11ccepTau1,rn ITOJT)'t.fHJTH OTpa)l(eHHe B rnITH H3ycIHhIX 

rry6n11KauIDIX e peuettJ11pyeMhIX HJ.AaH11.Rx, o.no6peHHhIX BAK P<l>. HoBHJHa 

pGWpaGO'raHHhlX .n:11ccepraHTOM penreHH:A rro.n:TBep)l(.naeTcH TpeMSI naTeHTaMH Pel> Ha 

HJ06peTemu1. 

C yt.JeToM Bhillle113no)l(eHHoro, ctrnTalO, qTo .n:11ccepTaUID1 C111111Ha .l(.M. oTseqaeT 

aceM Tpe6osaH11srM, npe.AMIBJUieMDrM BAK P<D K KaHJlli,Ll,aTCKHM .rmccepTaUHHM, nyHKTaM 

9-14 Ilono)l(eHirn o np11c~.nemrn yqeHbIX cTeneHeH, yTsep)l(.LJ.eHHoro IlocTattoBlleHHeM 

11paBHTeJihCTBa P<l> OT 24.09.2013 N 842 (pe.n. OT 26.09.2022) «0 nop.S1.n:Ke rrp11c~.neHHH 

yqeHhIX cTenetteii», a ee asTop, Cmum .l(eH11c M11xfilinomr4:, 3acny)l(i.rnaeT np11cy)l(.LJ.eHM.SI 

yt.fettoii cTeneHH KaH.n.11.naTa TeXHH'ieCKHX HayK no crreu11aJihHOCTH l .2.2. MaTeMaTH'-lecKoe 

MO.nen11poBaH11e, l.JHCJieHHbie MeTO.Uhl H KOMITJleKChI nporpaMM. 

0<1>HUH3JlbHhlH onnoHeHT 

fnaBHhIH KOHCTPYKTop npoeKTa AO «Pocc11i1cK11e KOCMH'ieCKHe c11cTeMhI», 

/ 

,n.T.H., npocpeccop B.M. BaTynrn 

I10.n:n11ch B .M. Barynrna 3asepID:O 
Yt.JeHhIH ceKpeTapb, K.T.H., c 
HayqHblH COTPY.UHHK 

C.A. <l>e.noTos 

OpraHH3aUH.H: AO « PoccuucKue 111250, 2. MocKea, 

AeuQMomopHaJL yn. , o. 53, (495) 673-94-30, https:llrussianspacesystems.rul. 

contact@spacecorp.ru 


