
0T3bIB ocj>HU:H3JlbHOro OililOHeHTa 

Pop;imHoBa ArreKcaH,n:pa ArreKcaH,n:pomiqa 

Ha ,n:11ccepTau.mo KoBan5I K11p11rrrra ArreKceeBucrn Ha TeMy «B3aMMo,n:eH:cTBMe 

ynpyr11x KOHCTpyKu;11H: c noToKOM :arn,n:KOCTM», npe,n:cTaBrreHHOH Ha co11cKaH11e 

yT.IeHOll CTeneHM KaH,n:11,n:aTa TeXHMT.IeCKMX HayK no cneu11an1>HOCTI1 

1.2.2 - MaTeMaT11qecKoe Mo,n:en11poBaH11e, T.I11cneHH1>1e MeTo,n:1>1 11 KOMnneKc1>1 

nporpaMM 

1. AKTyaJibHOCTh H36paHHoii TeMbl uccJieJJ,oBaHHH 

B coBpeMeHHhIX ycnoBl15IX aKTMBHoro ocBoeHl15I M11p0Boro oKeaHa 

Bonpoc1>1 3cpcpeKTl1BHOCTl1 pa60Tbl no,n:BO.Ll:HbIX o6neKTOB Bbl3bIBaIOT 

3Haq11TenhHhIH MHTepec 11ccne,n:oBaTeneli. K no,n:Bo,n:HhIM TexH11T.IecK11M 

cpe,n:cTBaM npe,n:1>5IBJI5IIOTC5I Bee 6onee )J(eCTKMe rpe60BaH115I no o6ecneT.IeHHIO 

Ha,n:e)J(HOCTH, CKpbITHOCTH H aBTOHOMHOCTH, T.ITO npHBO,n:HT K Heo6xo,n:HMOCTI1 

noH11MaH115I npo6neM B3aMMo,n:eH:cTBl15I ynpyr11x KOHCTPYKUMH H noToKa 

)J(l1.Ll:KOCTH. ,D.11ccepTau;110HHa5I pa6oTa KoBan5I K.A. nocB5IIIJ;eHa pa3pa6oTKe 

MaTeMaTHqecKHX MO,n:ene:H: H q11cneHHhIX MeTO,n:OB ,n:n5I perneHH5I 3a,n:aT.I 0 

B3a11Mo,n:elicTBHH c nOTOKOM )J(H.Ll:KOCTH .TaKHX KnaccoB ynpyr11x KOHCTPYKUHH, 

KaK Bhl.Ll:Blil)J(Hble ycTpoikTBa H COCTaBHOll nnaBHMKOBblll .Ll:Bl1)J(l1Tenb. 

B11xpeBa5I B116pau1151 BhI,n:BM)J(HhIX ycTpolicTB 5IBJI5IeTc5I ,n:ocTaToqHo 

HenpI15ITHhIM, a nopo:H: l1 onaCHhIM 5IBJieHMeM np11 3KCnnyaTaUl1l1 no,n:BO.Ll:HhIX 

o6neKTOB. 0Ha MO)J(eT CTaTh npI1T.Il1HOll c6oeB B pa6oTe Cl1CTeM, 

cpyHKUHOHHpOBam1e KOTOpbIX )J(l13HeHHO Ba)J(HO ,n:JI5I . Kopa6JI5I , pa3JIHqHhIX 

MexaHWieCKMX noBpe)J(,n:eHHll Bhl.Ll:BH)J(HhIX ycTpOHCTB, a TaK)J(e noTepH 

CKphITHOCTl1 no,n:BO,n:Horo o6neKTa, qTo, 3aT.IacTyIO, paBHOCl1JihHO cp1>rny 

BhlilOJIH5IeMOll 3a,n:aT.Il1. 

B nocne,n:Hee BpeM5I, oco6eHHO B ycnoBH5IX MHTeHc11cp11Kau1111 pa6oT no 

C03,n:aHHIO ManhIX no,n:BO.Ll:HhIX annapaTOB, ,n:n5I KOTOphIX oqeHh Ba)J(Ha 

3HepreTMT.IeCKa5I 3cpcpeKTl1BHOCTh, 6onhlll0ll HHTepec Bhl3hIBaIOT ,n:Bl1)J(l1TenhHhie 

KOMnneKChl, OCHOBaHHhie Ha 6MOHW-IeCKl1X npMHUHnax. YT.Il1ThIBa5I TaKHe 

,n:ocTOMHCTBa nnaBHMKOBhIX ,n:BH)J(HTeneH:, KaK ManornyMHOCTh, OTCYTCTBHe 

KaBI1TaUHH H B03MO)J(HOCTh COBMeID;eHH5I pone:H: ,n:BH)J(HTeJI5I l1 opraHOB 

ynpaBneHH5I ,n:BH)J(eHHeM, MO)J(HO c,n:enaTh BhIBO,n:, T.ITO pa3pa60TKa TaKHX 

,n:BH)J(HTeJibHblX KOMnneKCOB 5IBJI5IeTC5I nepcneKTHBHhIM ·HanpaBneHHeM. 
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TaKYIM o6pa3oM, pa3pa6oTKa qY1cneHHbIX MeTO)J,OB YI MO)J,eneif )J,JI51 

perneHY151 3a)J,aq 0 BYIXpeBOM BY16paU:YIYI Bbl)J,BmKHbIX ycTpOMCTB YI KOJie6aHYl5IX 

COCTaBHoro rrnaBHYIKOBoro )J,BYl)KYITeJrn B IIOTOKe )Klf)J,KOCT11 51BJI5IeTC51 

BOCTpe6oBaHHOM, a TeMa YICCJie)J,OBaHYl51 rrpe)J,CTaBJI51eTC51 qpe3BblLJ:aMHO 

a1nyaJJhHOH. 

2. CTpyKrypa H co.z:i;ep~auue .z:i;uccepTaQHouuoii: pa60Thl 

,ll,Y1ccepTaU:Y10HHa5I pa6oTa KoBaJI51 K.A. cocTOYIT Yl3 BBe)J,eHYl51, ocHOBHoif 

qacTYI 113 BOCbMl1 rJiaB, 3aKmoqeHY151, CIIYICKa Jil1TepaTypbl 113 112 YICTOqHYIKOB YI 

rrpY1JIO)KeHYl51. 

Co11cKaTeJib rrpoBO)J,YIT rro,L1,po6HbIM o63op coBpeMeHHoro cocT05IHY151 

l1CCJie)J,yeMbIX rrpo6JieM, rrpYIBO)J,YIT CCbIJIKYI Ha OCHOBHbie pa60Tbl no TeMe 

)J,l1CCepTaU:Yll1, Kp11T11qecKY1 ou:eHl1BaeT .LJ:OCTOl1HCTBa YI He.LJ:OCTaTKl1 pe3yJihTaTOB, 

IIOJiyqeHHbIX ,L1,pyr11MY1 aBTOpaMl1. 

Pa3pa6oTaHHhiif MeTO.LJ: orrpe,L1,eJieH115I B116pau:11Y1 BbI)J,Blf)l(HbIX ycTpoifcTB 

rrpe)J,IIOJiaraeT YICIIOJib30BaHYle qYlcJieHHOro MO.LJ:eJI11poBaHY15I Typ6yneHTHOro 

TeqeHYl51 )J,JI51 Bb1q11cJieHl15I r11,L1,pO.LJ:Y1HaM11qecKl1X xapaKTep11CTYIK o6TeKaTeJI51. 

IlpYI :noM YICIIOJih3yeTC51 IIO)J,XO)J,, ocHoBaHHbIM Ha perneHYIYI ypaBHeHYlif 

PeifHOJib)J,Ca c rrpY1MeHeHY1eM MO)J,eJIYI Typ6yneHTHOCTYI SAS. OcHOBHbIM 

.LJ:OCTOYIHCTBOM YIMeHHO TaKoro IIO)J,XO)J,a 51BJI5IeTC51 B03MO)KH0CTb MO)J,eJIY1pOBaHY151 

OTpbIBa BYIXpeif c IIOBepXHOCTYI o6TeKaTeJI51 - rrpYlqlfHbl B03HYIKHOBeHY151 

KOJie6aHYIM Bbl)J,Blf)KHOro ycTpOMCTBa. B TO )Ke BpeM51, YICIIOJib3YeMblM 

qYlcJieHHbIH MeTO)J, )J,OCTaToqHo 3KOHOMHqeH c Bb1q11cJIY1TeJibHOH ToqKYI 3peHYl51 YI 

Tpe6yeT .LJ:JI51 peanY13aU:Y1l1 ropa.3.LJ:O MeHbrne pecypcoB no cpaBHett1110 c ,L1,pyr11MY1 

BY1xpepa3pellla10rn:11M11 no)J,XO)J,aM11. ABTop npoBO.LJ:l1T BaJIY1)J,au:1110 MeTOJJ.a Ha 

OCHOBe COTIOCTaBJieHYl51 pe3yJibTaTOB pacqeTa c 3Kcnep11MeHTaJibHbIMYI )J,aHHblMl1 

YI nonyqaeT xopolllee cornacoBaHYle, qTO TIO)J,TBep)K)J,aeT B03MO)KHOCTb 

YICTIOJib30BaHY151 TaKoro TIO)J,XO)J,a )J,JI51 onpe)J,eJieHYl51 .LJ:eMCTBYIOW:l1X 

rYIJJ.PO.LJ:l1HaMY1qecKY1X CYIJI. 

B pa6oTe npY1BO)J,l1TC51 IIO)J,po6Hoe on11caH11e MaTeMaTY1qecKOM MO)J,eJIYI 

KOJie6aHYIM Bbl)J,Blf)KHOro ycTpOMCTBa B TIOTOKe )Klf)J,KOCT11. 0Ha OCHOBaHa Ha 

JJ,mpcpepeHU:YlaJibHOM ypaBHeHYll1 KOJie6aHYIM CTep)KH51 rrepeMeHHOro ceqeHYl51, 

KOTOpbIM cxeMaT11311pyeT B nepBoM npY16JIY1)KeHY1Y1 peanbHYIO KOHCTPYKU:YIIO. 

Oco6eHHOCTblO )J,aHHOM MaTeMaT11qecKOM MO)J,eJIYI, BbirO)J,HO OTJI11qa10rn:eif ee OT 

cyrn:ecTBYIOW:l1X, 5IBJI51eTC51 yqeT peaKU:l111 rrpoMe)KyToqHoH onopHOM CB513YI Ha 
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OCHOBe aHa.JIODill KOHCTPYKTllBHbIX cxeM COBpeMeHHbIX BbIJJ:Bll)KHbIX ycrpoi1:CTB 

n Kpbrna c no;:i:KocoM. MeTO.ZJ: onpe;:i:eneHH.sI sn6pau:noHHbIX xapaKTepncTHK, 

OCHOBaHHblll Ha pa3pa6oTaHHbIX aHa.JillTllqecKllX COOTHOIIIeHll.sIX, II03BOn.sieT 

Bb1qncn.s1Th 3HaqeHH.sI co6cTBeHHbIX qacToT TaKnx KOHCTPYKU:Hi1, a TaK)l(e 

MaKCllMa.JibHbie 3HaqeHll.sI nnHeMHbIX ll yrnOBbIX nepeMeiu:eHllll, ll3rn6aIOiu:ero 

MOMeHTa ll nepepe3bIBaIOiu:ei1: CllnbI, HOpMa.JibHbIX ll KacaTenbHbIX HaIIp.sI)l(eHllll. 

MeTO.ZJ: 6bIJI pea.rrll30BaH B Bll):J:e nporpaMMHOrO KOMIIneKca, KOTOpbIH 

npe;::i:cTaBn.sieTC.sI BeCbMa y;:i:o6HbIM ;:i:n.sI rrpose;:i:eHll.sI llH)l(eHepHbIX pacqeTOB. 

TaK)l(e aBTopoM no;:i:po6Ho paccMoTpeH MexaHH3M rarneHn.sI sn6pau:ni1: npn 

IIOMOID:ll BHeceHll.sI CTa6nnll3HpyIOiu:ei1: CTpyn B cne;::i: 3a o6TeKaTeneM. 

ITpenMYiu:ecTBO TaKoro cnoco6a 6brno Harn.s1;:i:Ho npo;:i:eMOHCTpnposaHo rrpn 

noMoiu:n cpaBHeHn.s1 xapaKTepncTHK Kone6aHnH: ynpyroro cTep)l(H.sI c racnTeneM 

n 6e3 Hero. KoHCTPYKU:ll.sI racnTen.sI, rrpe;:i:no)l(eHHa.sI concKaTeneM, noKa3a.rra 

3HaqnTenbHYIO 3cpcpeKTllBHOCTb 3a cqeT yMeHbilleHll.sI xapaKTepllCTllK Bll6pau:nn 

npn6nn3HTenbHO B 3 pa3a. 

)l,n.s1 perneHn.sI 3a;:i:aqn 06 onpe;:i:eneHnn rn;:i:po;::i:nHaMnqecKnx n 

rrporrynhCllBHbIX xapaKTepllCTllK COCTaBHOro nnaBHllKOBoro .ZJ:Bll)l(llTen.sI aBTOp 

llCITOnb3YeT qncneHHOe llHTerpnpoBaHne ypaBHeHllH .ZJ:llHaMllKll B5!3KOM 

)l(ll.ZJ:KOCTll c npnMeHeHlleM ll3MeH.sIIOID:llXC5I BO BpeMeHll (.ZJ:llHaMnqecKnx) 

pacqeTHbIX ceTOK. )l,JI.sI Ka)l(;:i:oro speMeHHoro rnara ceTKa nepecrpansaeTc.sI c 

yqeTOM TeKyiu:ero rrono)l(eHll.sI Kone6nIOiu:eroc.sI Tena. c TOqKll 3peHll.sI 

OllIIOHeHTa aBTOp .ZJ:OCTaToqHo y;:i:aqHo o6oCHOBa.JI a;::i:eKBaTHOCTb npnMeHeHll.sI 

no;:i:o6Horo no;:i:xo;:i:a K pacqeTy rn;:i:po;:i:nHaMnqecKnx xapaKTepncTHK 

Kone6nIOiu:eroc.sI Tena, cpaBHHBa.s1 pe3ynhTaTbI q11cneHHoro pacqeTa KaK c 

3KCrrepnMeHTa.JibHbIMll ;::i:aHHbIMll, TaK ll c pe3ynbTaTaMll, nonyqeHHbIMM IIO 

Teopnn KBa3nycTaHOBHBrneroc.s1 o6TeKaHH.sI n Teopnn HecTau:noHapHoro 

o6TeKaHll.sI TOHKoro Kpbrna. 

qncneHHbIM MeTO.ZJ: onpe;::i:eneHH.sI rn;:i:po;:i:nHaMnqecKnx n nponynhCllBHbIX 

xapaKTepllCTllK COCTaBHOro nnaBHllKOBoro .ZJ:Bll)l(llTen.sI, pa3pa6oTaHHbill 

aBTOpOM, rrpe;:i:nonaraeT COBMeCTHOe qncneHHOe llHTerpnpoBaHne ypaBHeHllH 

.ZJ:llHaMllKll B.sI3KOll )l(ll.ZJ:KOCTll ll ypaBHeHllll .ZJ:Bll)l(eHll.sI 3aBllCllMbIX Marnyiu:nx 

3neMeHTOB. ITpn 3TOM ypaBHeHll.sI CB.sI3aHbI ;:i:pyr c ;:i:pyroM qepe3 3HaqeHll.sI 

;:i:ei1:cTBYIOID:llX Ha KpbIJIOBhie nosepxHOCTll rn;:i:po;:i:nHaMnqecKnx cnn. AsTop 

npe;::i:naraeT llCIIOnb30BaTb MrHOBeHHbie 3HaqeHll.sI cnn, nonyqeHHbie npn 

llHTerpnposaHnn ypasHeH11H Peii:Honb;:i:ca, ;::i:n.s1 HHTerp11posaH11.s1 ypaBHeHMH 

;:i:smKeHH.sI 3neMeHTOB n BhiqncneHn.sI nx nepeMeiu:eHni1: Ha cne;:i:yIOiu:eM 
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BpeMeHHOM mare. ,[(JUI )l,aHHOM 3a)l,al.fl1 TaKOM no)l,XO)l, CTOl1T np113HaTb y)l,at.IHbIM. 

TaKl1M o6pa30M, COl1CKaTeJib pernaeT noJIHOU:eHHYIO Me)K)l,11CU:l1nmrnapHyIO 

3a)l,at.Iy B conp5I)KeHHOM nocTaHOBKe, l.fTO 5IBJI5IeTC5I, 6e3yCJIOBHO, Cl1JlbHOM 

CTOpOHOM pa6oTbl. 

c noMOIIJ:bIO )l,aHHOro MeTO)l,a 6bIJIO npoBe)l,eHO MO)l,en11poBaH11e 

)l,Bl1)KeH115I npocTeifrnero cocTaBHoro rrnasH11Kosoro )l,Bl1)1(11TeJI5I, onpe)l,eJieHbI 

ero r11.ll,pO.ll,l1HaM11t.IeCK11e 11 nponyJibCl1BHbie xapaKTep11CTl1Kl1, BbI6paH HaI16onee 

3cpcpeKTl1BHbIM pe)Kl1M. ,[(JIH )l,aJibHeifrnero ycoseprneHCTBOBaHl15I MeTO)l,a aBTOp 

npe,n:naraeT 11cnoJib30BaTb no)l,xo,n: B11rrett6ypra np11 BbIBO)l,e ypasttett11if 

,n:BmKeHl1H 3JieMeHTOB, KOTOpbIM n03BOJI5IeT no 3apattee 113BeCTHbIM npaBl1JiaM 

onpe,n:eJil1Tb Bl1)l, ypasHeHl1H )l,JI5I JII06oif KOH<}mrypau:1111 Cl1CTeMbl. 

ITpe11Myiu:ecTBO TaKoro cnoco6a no cpastteH11IO c Knacc11t.IecK11M no)l,xo,n:oM 

JiarpaH)Ka 6bIJIO HarJIH):(HO npo,n:eMOHCTp11poBaHO. 

Ha OCHOBe Jil1Heap1130BaHHbIX ypaBHeH11if AB11)KeHl1H Cl1CTeMbI 113 t.IeTbipex 

KpbIJIOBbIX 3JieMeHTOB 6brna nocrpoeHa MaTeMaT11t.IeCKa5I MO)l,eJib, onl1CbIBaIOIIJ:aH 

,n:BmKeH11e )l,aHHOM Kottqrnrypau:1111 COCTaBHoro nnaBHl1KOBOro AB11)1(11TeJI5I . c ee 

noMOIIJ:bIO 6bIJI npoBe)l,eH aHaJil13 ycTOM1ll1BOCTl1 AB11)KeHl15I Cl1CTeMbI. flp11 

sapb11pOBaHl111 3Hat.IeHl1HMl1 CKOpOCTl1 nOTOKa, )KeCTKOCTl1 npy)Kl1H 11 

,n:eMncp11poBaHl1H B rnapH11pax 6bIJil1 nonyt.IeHbl Kp11Tl1l.feCKl1e 3Hat.IeHl1H 3Tl1X 

napaMeTpOB 11 )l,11ana30Hbl ycTOMl.fl1BOCTl1 )l,Bl1)KeHl1H MexaH11t.IeCKOM Cl1CTeMbI. 

Mo,n:en11posatt11e pa3Jil1l.fHbIX pe)Kl1MOB pa6oTbI cocTaBHoro nnasH11Kosoro 

,n:BmKl1TeJIH nOKa3aJIO, l.fTO Ha1160Jibllil1e aMnJil1TY)l,bI 3aBl1Cl1MbIX KpbIJIOBbIX 

nosepXHOCTeif COOTBeTCTBYIOT pe)K11MY' np11 KOTOpOM t.IaCTOTa KOJie6aHl1M 

se.n:yiu:ero 3JieMeHTa COBlla)l,aeT c co6CTBeHHOM t.IaCTOTOM MexaHI·P-IeCKOM 

Cl1CTeMbl. 3TOT cpaKT xoporno cornacyeTCH c 113Hal.faJibHO Bbl)l,Bl1HYTOM 

C011CKaTeJieM r11n0Te3oif 06 3cpcpeKTl1BHOCTl1 pe30HaHCHbIX pe)Kl1MOB pa6oTbl 

COCTaBHOro rrnaBHl1KOBOro )l,Bl1)1(11TeJIH. 

B 3aKJIIOt.Iett1111 asTop rpaMOTHO 11 nor11t.IHO cpopMYn11pyeT BbIBO)l,bI no 

pe3yJibTaTaM csoeif )l,l1CCepTau:110HHOM pa60TbI 11 ,n:eMOHCTp11pyeT 11X 

COOTBeTCTBl1e u:en11 11CCJie,n:osaHl15I. 

3. CTeneHh o6ocuosaHHOCTH u JJ.OCTosepuocTu uayqHhIX noJloiKettuii:, 

BhlBO)J.OB u peKOMeH)J,aQUH 

Co11cKaTeJib KoppeKTHO 11crronI>3yeT 113secTHbie MeTO)l,bI Bbit.I11cn11TeJibHOif 

r11.ll,po,n:11HaM11K11, Teop1111 ynpyrocT11, Teop1111 op11ettT11posaHHbIX rpacpos, Ha 
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KOTopoM: ocHoBaH rro.n:xo.n: BHTTeH6ypra. Bee rro.n:xo,z:i:hI, rrpHMemreMhie aBTopoM, 

rro,z:i:BepraIOTCH KpHTHqecKOM)' aHaJIH3Y H rrpOXOJJ:HT rrponecc BaJIHJJ:aQHH JJ:JlH 

orrpe.n:eneHHH B03MO)l(HOCTH HCIIOJlh30BaHHH JJ:JlH KOHKpeTHOro THIIa 

paccMaTpHBaeMhIX 3a,z:i:aq. HayqHhie BhIBOJJ:hI cTporo ccpopMynHpoBaHhI H qeTKO 

apryMeHTHpoBaHhI. 

):(ocTOBepHOCTh rronyqeHHhIX aBTOpOM HayqHhIX pe3yJlhTaTOB 

rro,z:i:TBep)l(.n:aeTcH xoporrmM cornacoBaHHeM c ,z:i:aHHhIMM cpH3MqecKoro 

3KCIIepHMeHTa, c pe3yJlhTaTaMM .n:pyrMx aHaJIHTHqecKMX H qHCJleHHhIX MeTOJJ:OB, 

a TaK)l(e TeM cpaKTOM, qTo pe3yJlhTaThI JJ:HCCepTaQHOHHOM pa60Thl He 

rrpoTHBopeqaT BhIBo,z:i:aM .n:pyrMx Hccne,z:i:oBaTeneM:. B qacTHOCTM, Ha6n10,z:i:aeTCH 

xopolllee cornacoBaHMe 3HaqeHHH K03cpcpHQHeHTa CTaQHOHapHOM CHJlhI 

conpOTMBJleHHH QMJlMH,z:i:pa c COOTBeTCTBYIOIIJ.HMH 3KCIIepHMeHTaJlhHhIMH 

,z:i:aHHhIMM; KpHBaH H3rM6a CTep)l(HH, rronyqeHHaH aBTOpCKHM MeTOJJ:OM, xopOillO 

cornacyeTCH c KpHBOM H3rtt6a, rronyqeHHOM Ha OCHOBe MeTo,z:i:a KOHeLJ:HhIX 

3JleMeHTOB. Pe3ynhTaThI 1IMcneHHoro pacqeTa HecTaQHOHapHhIX Kone6aHHM 

Kphma B IIOTOKe COIIOCTaBJlHIOTCH c pe3ynhTaTaMH JJ:BYX TeopHif KOne6aHMM 

KphmheB ll IIOKa3hIBaIOT cpH3HLJ:eCKYIO o60CHOBaHHOCTh rronyqaeMhI X pacLJ:eTHhIX 

pe3ynhTaTOB. 

4. HoBH3Ha HayqHhIX pe3yJihTaToB 

B pe3ynhTaTe BhmonHeHHH ,z:i:MccepTaQHOHHoif pa6oThI aBTopoM 

pa3pa6oTaHhl HOBbie qHCJleHHhie MeTOJJ:hI ll MaTeMaTHqecKHe Mo,z:i:enM JJ:JlH 

peweHHH 3a,z:i:aq o B3aHMo,z:i:eifcTBMH yrrpyrHx KOHCTPYKQMM c rroTOKOM )l(HJJ:KOCTH. 

bhIJla C03JJ:aHa MaTeMaTHl.£eCKaH MO,z:i:enh KOne6aHMM HerrpOHHKaIOIT(ero 

BhIJJ:BH)l(HOro ycTpoifcTBa, YLIMThIBa10m.air BJlMHHHe rrpoMe)l(yToLIHOM orrophI. KaK 

cne,z:i:CTBHe, rronyqeHhl opHrHHaJibHble Bhipa)l(eHHH, KOTOphie COBMeCTHO c 

qficneHHhIM orrpe.n:eneHMeM rtt,z:i:po,z:i:HHaMHqecKMX xapaKTepMCTHK o6TeKaTeneM: 

HBJlHIOTCH OCHOBOM HOBOro MeTo,z:i:a pacqeTa BHxpeBOM BM6paQllll. Pa3pa6oTaH 

HOBblH crroco6 oneHKll 3cpcpeKTllBHOCTH n1.n:po,z:i:HHaMHqecKoro raCHTeJlH 

BH6paQHM BhlJJ:Bll)l(HOro ycTpOMCTBa, KOTOphlM OCHOBaH COIIOCTaBJleHHll 

pe3yJlhTaTOB pacqeTOB BM6paQHOHHhIX xapaKTepHCTHK BhIJJ:BH)l(HOro ycTpOMCTBa 

c racMTeneM M 6e3 Hero. 

OT JIHqHe pa3pa6oTaHHoro MeTo,z:i:a pacqeTa rH,z:i:po,z:i:MHaMMqecKHX 

xapaKTepHCTllK COCTaBHOro rrnaBHHKOBoro JJ:BH)l(llTeJlH OT cym:ecTBYIOIIJ.HX 

3aKJlJOqaeTCH B rrpMMeHeHHll COBMeCTHOro llHTerpMpOBaHHH ypaBHeHMM 

JJ:BM)l(eHMH KOHCTPYKQMM M ypaBHeHHif JJ:HHaMHKH BH3Koif )l(llJJ:KOCTM. 
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ITpIIMeHHMOCTh ,n:aHHoro MeTo,n:a cy:w:ecTBeHHO pacnrnpHeT HCITOJih30Bamrn 

rro,n:xo.n;a BHTTett6ypra K BblBO.D;Y ypaBHeHIIH .D;BmKeHHH MexaHWieCKOH CHCTeMbI. 

11crroJib30BaHHe TaKHX ypaBHeHHH H yqeT rH.n;po.n;m-IaMHqecKHX CHJI OT JIHqa10T 

C03)J;aHHYIO aBTOpOM MaTeMaTHqecKyIO MO)J;eJib )J;HHaMHKH COCTaBHOro 

IIJiaBHHKOBOro ,lJ;BH)l(HTeJIH OT npuMeHReMblX B HaCTORI.Qee BpeMR. 

5. TeopeTHqec1rnR u npaKTuqecKaR 3HaquMOCTh HayqHhIX pe1yJihTaToB 

AHCCepTaI.J,HH 

TeopeTHqecKaR 31iaquMOCTh pe3yJII>TaTOB .n;11ccepTau;110HHOH pa6oThI 

3aKJIJOqaeTCH B pa.3pa6oTaHHbIX aHaJIHTHqeCKl1X COOTHOIIIeHHHX, OIIIICbIBaIO:W:HX 

KOJie6aHl1H B IlOTOKe )l(lf,1J;KOCTl1 Bbl)J;Bl1)1(HbIX ycTpOHCTB HerrpOHHKaIO:w:ero THrra 

c rrpoMe)l(yToqHoii orropoii; B orrpe.n;eneHHH .n;Harra.JoHa pa6oqIJx CKopocTeii 

CTpyii, rrp11 KOTOpbIX pa6oTa rH.n;po.n;11HaMHqecKoro raCHTeJIH 3cpcpeKTIIBHa; B 

rronyqeHl111 o60CHOBaHHblX ou;eHOK rH.n;po.n;11HaM11qecKIIX xapaKTepHCTl1K 

KOJie61110:w:erocH B IlOTOKe Kpbrna, a TaK)l(e 3aBHCHMOCTeii rH.n;po.n;IIHaMHqecKHX 

H rrporryJihCl1BHbIX xapaKTepIICTHK TaKoro )J;BH)l(HTeJibHOro KOMIIJieKca OT 

qacTOTbI KOJie6aHl1H Be.n;y:w:ero 3JieMeHTa; B rronyqeHl111 Kp11T11qeCKl1X 3HaqeHl1H 

rrapaMeTpOB 3a.n;aqH 0 KOJie6aHl1HX COCTaBHOro rrnaBHl1KOBOro )J;Bli)l(HTeJIH, B TOM 

qIJcne xapaKTep11cT11K )l(eCTKOCTH 11 .n;e:MrrqrnpoBaHHH B rnapH11pax. YKa.JaHHhre 

pe3yJihTaThI HMeJOT cy:w:ecTBeHHOe 3HaqeHHe .D;JIH pa.3BHTHH MeTO)J;OB qifCJieHHOro 

MO)J;eJIHpOBaHHH r11.n;poyrrpyr11x HBJieHHH. 

IlpaKTuqecKaR 3HaquMOCTh rronyqeHHbIX HayqHbIX pe3yJibTaTOB 

3aKJIJOqaeTCH B pa.3pa6oTKe HHCTpyMeHTOB B BH.n;e MaTeMaTHqeCKHX Mo.n;eneii, 

qifcJieHHbIX MeTO)J;OB 11 KOMIIJieKca rrporpaMM, KOTOpbre 1103BOJIHIOT orrpe.n;eJIHTb 

xapaKTep11CTl1Kl1 B116paQHl1 Bbl)J;BH)l(HbIX ycTpOHCTB, rII.n;po.n;11HaM11qecK11e 11 

rrporrynocl1BHI>Ie xapaKTepHCTHKH cocTaBHoro rrnaBHHKOBoro .D;Bl1)1(11TeJIH. TaK)l(e 

aBTOpOM rrpe.n;JIO)l(eHa KOHCTPYKTl1BHaH cxeMa HCI10JIHeHl1H rac11TeJIH BH6paQHH 

rH.n;po.n;HHaMHqecKoro THrra, rrpHMeHeHHe KOToporo crroco6Ho 3HaqHTeJibHO 

ynyqrnIJTh 3KcrrnyaTaQHOHHbie KaqecTBa BhI.D;BH)l(HbIX ycrpoiicTB. Co3.n;aHHaH 

MaTeMaTHqecKaH MO)J;eJib )J;HHaMl1Kl1 COCTaBHOro rrnaBHl1KOBOro )J;Bl1)1(11TeJIH 

1103BOJIHeT Ha OCHOBe aHaJIH3a pe3yJibTaTOB pacqeTOB Bh1611paTb Ha116011ee 

rrepcrreKTHBHbie c TOqK11 3peHl1H 3HepreTHqecKOH 3cpcpeKTl1BHOCTH pe)l(IJMbl 

)J;BH)l(eHl1H H KOHCTPYKTHBHbie cxeMbl HCITOJIHeHHH TaKoro )J;BH)l(HTeJibHOro 

KOMIIJieKca. Pe3yJibTaTbl pa60Tbl BHe.n;peHbl B rrpoeKTHYIO .n;eHTeJibHOCTb 

Be.n;y:w:ero rrpe.n;rrpHHTHH B o6nacTH cy.n;ocTpoeHIIH - AO «I(KE MT «Py6HH», H 
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MOryT 6oITb HCITOJ1b30BaHbl B p51JJ:e .n:pyr11x rrpe.n:rrpH51TllH cy.n:ocTpOHTeJ1bHOH 

0Tpac1111 (AO «CTIMEM «ManaxHT», AO «U:K5 «Jla3yp11T» 11 T.JJ:.). 

6. IloJIHOTa ny6JIHK3QHH 11ayq11hIX pe3yJihT3TOB uuccepTaQHH 

Bee HaylJ:HI>Ie pe3y111>TaT1>1, rronyqeHHI>Ie KoBaneM K.A. B paMKax 

JJ:llCCepTaQHOHHOH pa60Tbl, JJ:OCTaToqHo rro.n:po6Ho orry6nHKOBaHbl B 12 HayqHblX 

pa6oTax, 5 113 KOTop1>1x orry61111KoBaH1>1 B H3JJ:aHH51X, peKoMeHJJ:OBaHHhIX BAK. 

I1onyqeH1>1 2 cB11.n:e1'e111>cTBa o rocy,n:apcTBeHHOH per11crpau,1111 rrporpaMMI>I JJ:l151 

3BM, 1 rraTeHT Ha 11306peTeH11e. Pe3ynI>TaT1>1 .n:11ccepTau;1111 rrponrn11 arrpo6au:mo 

Ha rrpe.n:cTaBHTeJ1bHblX BcepoCCHHCKHX ll Me)l(JJ:yHapo.n:HoIX KOHcpepeHQH51X. 

7. JluqffhIH BKJI3U 3BTOpa 

OcHOBHbie HayqHbie pe3y111>TaTI>I, B1>rnoc11M1>1e Ha 3am11zy, rronyqeHI>I 

aBTOpOM JJ:HCcepTaQHOHHOro 11ccne.n:oBaHH5I caMOCT051TeJ1bHO. 

8. 06IQaH OIJ,eHKa uuccepTaQHOHHOH pa60Thl 

IJo MHeHHIO OflfIOHeHTa, JJ:llCCepTaQHOHHa51 pa6oTa BblfIOJ1HeHa Ha 

BI>ICOKOM HayqHoM ypoBHe, CTPYKTypa ,n:11ccepTau;1111 rrpo,n:yMaHa 11 nor11qHa, 

11ccne.n:oBaHl15I 0611a.n:a10T BHyTpeHHl1M e.n:11HCTBOM. ,ZJ:11ccepTaQH5I 11 aBTOpecpepaT 

KaqecTBeHHO ocpopMneHI>I, co.n:ep)l(aHue aBTopecpepaTa KoppeKTHO oTpa)l(aeT 

OCHOBHbie 11.n:e11 11 pe3y111>TaTbl JJ:llCCepTaQHOHHOfO 11ccne.n:oBaHl15I. 

9. 3aMeqa11uH no uuccepTauuo1111oii pa6oTe 

Cne.n:yeT OTMeTH:Tb cne.n:y10m11e 3aMeqaHH51 K .n:11ccepTau;110HHOH pa6oTe: 

1. lfa TeKcTa .n:11ccepTai:J;1111 TPYJJ:HO ou;eHHTh, KaKoli pe)l(HM o6TeKaHH51 

paccMaTpHBaeTC51 JJ:l151 o6TeKaTeJ151113MeHeHHOH cpopMI>I ( rraparpacp 2 .4 ), 

110CKOJ1bKY xapaKTepHbie pa3Mep1>1 ceqeHH51 He rrpe.n:cTaBJJeHbl Hll Ha 

p11cyHKe 8, HH B TeKcTe pa6oThI. Ee3 3TOH 11HcpopMau;1111 CJJO)l(HO 

c.n:enaTb BblBOJJ:, HaCKOJ1bKO ITOJJ:XOJJ:I1T rrp11MeH5IeMblH qH:cneHHbIH 



8 

MeTO)l,, ornICaHHblll B rJiaBe 2, )],JUI orrpeneneHM51 rtt.1l,p0.1l,MHaMMqecKMX 

xapaKTepMCTMK o6TeKaTeJI51 M3MeHeHHOll cpopMbI. 

2. ITptt ou:eHKe 3cpcpeKTMBHOCTM pa6oTbI racttTeJI51 Btt6pau:ttH: BbI)l,BmKHbIX 

ycTpOHCTB He o6ocHOBaH BbI6op CKOpOCTM CTa6ttJIM3ttpy10iu:eH: CTpytt. 

ITone3HO 6brno 6b1 rrpoBecnI rrono6Hbie pacqeTbI nn.si: pa3JIW:IHbIX 

CKOpOCTeii CTpyif M BbI51BMTb 3aBMCMMOCTb 3HaqeHMH MaKCMMaJibHOH 

aMIIJIMTY.1J.bI KOJie6aHMH OT CKOpOCTM CTpytt. 

3. Cy.zx51 no rpacpttKaM, rrpencTaBneHHbIM Ha pttcyHKax 53 - 55, Benyiu:ttif 

3JieMeHT rrpM KOJie6aHM51X He C03)l,aeT T51rM, a JIMIIIb BHOCMT BKJia)l, B 

o6iu:ee corrpOTMBJieHMe MexamfqecKOH CMCTeMbI. ITo BCeH BM)l,MMOCTM, 

3TO CB513aHO c BbI6opoM 3aKOHa .1l,BmKeHM51 Benyiu:er o 3JieMeHTa. 

He.si:cHo, rroqeMY aBTop He MCIIOJib30BaJI .1l,JI51 MonenttpoBaHI151 pe)l(MM, 

rrptt KOTOpOM Benyiu:ttif 3JieMeHT TaK)l(e BHOCI1T BKJia)l, B C03.1l,aHI1M T51rl1. 

4. Ha pttcyHKe 85 rrpencTaBneHa 3aBttCMMOCTb MaKCMMaJibHhIX aMIIJIMTY.ZX 

MaIIIyIIJ:MX 3JieMeHTOB OT qacTOTbI KOJie6aHI1H Benyiu:ero Kpbrna. 

HeKoTopbre qacTM rrpencTaBneHHbIX KpttBbIX BbIX0.1J.51T 3a paMKM 

JIMHeHHOH o6naCTI1 (III1KOBbie 3HaqeHM51 35 rpanycoB, aMIIJIMTy)l,a 

3JieMeHTa 3 IIOCJie qacTOTbl 1 ru: rrpeBbIIIIaeT 3HaqeHMe 10 rpa.zxycoB ), 

XOT.sl MO)l,eJittpoBaHtte rrpOB0.1l,MTC51 Ha OCHOBe JII1HeapI130BaHHbIX 

ypaBHeHMH .1l,BI1)1(eHM51. 

ITpttBe)l,eHHbie 3aMeqaHM51 He HOC51T rrpttHU:MIIttaJibHoro xapaKTepa, 06iu:a51 

ou:eHKa pa60TbI IIOJIO)l(I1TeJibHa51, a pe3yJibTaTbI MMeIOT 3HaqttTeJibHYIO u:eHHOCTb 

)l,JI51 HayKM M rrpaKTMKM. 

10. JaKJllO''ICHHC 

)l,ttccepTaU:tt51 KoBaJI51 Kttpttnna AneKceeBttqa «B3attMoneif c TBMe yrrpyrHX 

KOHCTPYKU:MH c IIOTOKOM )l(M.1J.KOCTM» 51BJI51eTc51 3aKoHqeHHOH Hayqtto­

KBanttcpttKaU:MOHHOH pa6oTOH, B KOTopoif conep)l(I1TC51 peIIIeH tte HayqHoH 

3a.zxaql1, HarrpaBJieHHOH Ha pa3pa60TKY I1 pa3BI1TI1e qttcneHHbIX MeTO)l,OB I1 

MO)l,eJieH, II03BOJI51l01IJ:MX rrpou:ecchI 

B3aMM0.1l,eHCTBM.sl yrrpyrttx KOHCTPYKU:MH, BXO)l,51IIJ:I1X B COCTaB IIO)l,BO)l,HOro 

o6neKTa, c IIOTOKOM )l(M)l,KOCTI.f I1 MMeIOiu:eif cyiu:ecTBeHHOe 3HaqeHMe )l,JI.sl 

pa3BMTI151 pacqeTHbIX MeTO)l,OB M3yqeHI151 51BJieHMH I1 rrpou:eccoB, OTHOC511IJ:I1XC51 K 

o6nacTM rttnpoyrrpyrocTM. ITonyqeHHbie ttayqHbie pe3yJibTaTbI 06nana10T 

HOBI13HOH, TeopeTMqecKOH M rrpaKTI.fqecKOH 3HaqJ1MOCTbIO, a conep)l(aHMe 

n11ccepTau:1111 cooTBeTCTByeT crreu:11anhHOCTI1 1.2.2 MaTeMaT11qecKoe 

MO)l,eJI11poBaH11e, qttcJieHHbie MeTO)l,bI I1 KOMIIJieKCbl rrporpaMM. 0cHOBbIBa51Cb Ha 
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BbIIIIeCKa'.3aHHOM, MO)l(HO c,n:eJiaTb BbIBO.ll:, qTo LJ:l1CCepTaIJJiOHHa51 pa6oTa 

«B3al1MO,n:ei1:CTBI1e yrrpyrMX KOHCTpyKIJ,l1H c IIOTOKOM )l(l1LJ:KOCTI1» OTBeqaeT 

Tpe6oBaHl151M BAK MMtto6pttayKM PC!>, rrpe,n:b51BJI51eMbIM K KaH,n:M,n:aTCKMM 

LJ:l1CCepTaIJ,l151M (rryHKT 9 I1oJIO)l(eHl151 0 rrop51,n:Ke rrpI1CY)l(LJ:eHl151 yqeHhIX 

cTerretteM:, yTBep)l(,n:eHHoro rrocTaHOBJieHMeM ITpaBMTeJibCTBa PC!> OT 24. 09.2013 

NQ 842), a ee aBTop KoBanb KMpMIIJI AneKceeBH:q ,n:ocTOMH rrpMcy)l(,n:eHl151 yqettoM: 

CTerreHM KaH,n:M,n:aTa TeXHl1qecKl1X HayK IIO cneIJ,l1aJibHOCTl1 1.2.2 

MaTeMaTH:qecKoe Mo,n:en11poBaHMe, qH:cJieHHbie MeTOLJ:bI l1 KOMIIJieKChI 

nporpaMM. 

0cpHI.l,l1aJibHbIH OIIIIOHeHT, 

,[(.T.H., npocpeccop Kacpe,n:pbI 

«CTpOH:TeJibHOH MexaHl1Kl1 Kopa6JI51)) 

cI>fEOY BO «CaHKT-I1eTep6yprcKMtt rocy,n:apcTBeHHhitt MopcKott TeXHH:qecKHtt 

YHMBepcMTeT» 

190121, CaHKT-I1eTep6ypr, yn. JloIJ,MaHcKa51, 3 

Ten. (812) 714-07-61; 

e-mail: office@smtu.ru 

Po,n:MOHOB A.A. 

ITo,n:rrMcb Po,n:MoHoBa AneKcatt,n:pa AneKcaH,n:poBHqa y,n:ocToBep51IO 
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