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AKTyaJihHOCTh TeMhi 
,[(HCCepTal(HOHHa~ pa6oTa IIOCB~II(eHa pa3BHTHIO 3fleMeHTOB TeOpHH 

rrpoeKTHpOBaHH~ MHOfOIIpHBO,I(HhiX neHTOqHhiX KOHBefiepoB H KOMIIneKCHO 

peiiiaeT p~.IJ: 3a,I(aq, 3aKrriOqaiOII(HXC~ B C03.IJ:aHHH MaTeMaTnqecKHX MO.IJ:eneM: 

pacrrpe.IJ:erreHH~ T~roBhiX ycnnnM: BHYTPH cHcTeM rrpHBO.IJ:OB, yqHThiBaiOII(HX 

cnyqaMHJIO IIpHpO.IJ:Y COIIYTCTBJIOII(HX pa6oqnx IIpOI(eCCOB, HHTerpal(HH 

pa3pa6oTaHHhiX aBTOpOM MO,I(enefi B cyll(eCTBJIOII(He MeTO,I(hl T5lfOBOfO pacqeTa, 

qTo B COBOKYIIHOCTH II03BOfl5leT pa3pa6oTaTb HayqHJIO KOHI(eiii(HIO e,I(HHOfO 

,I(H<jJ<jJepeHI(HaJihHOfO T~fOBOfO pacqeTa JieHTOqHbiX KOHBefiepoB. 

ITpe.IJ:naraeMa~ aBTopoM HayqHa~ KOHI(eiii(H~ o6ne.IJ:HH~eT B ce6e 

cyll(eCTBJIOII(He Ha ,I(aHHhiH MOMeHT ,I(OCTH)KeHH5l B o6naCTH rrpoeKTHpOBaHH~ 

JieHTOqHhiX KOHBefiepoB, a HMeHHO 3HaqHTenhHhiM BKna,I( OTeqecTBeHHhiX H 

3apy6e)KHhiX yqeHhiX B o6rraCTH HCCfle,I(OBaHHH COIIpOTHBneHH~ ,I(BH)KeHHIO neHThl, 

T5lfOBOfO pacqeTa, KOHCTpyKTHBHhiX oco6eHHOCTeH TeX HnH HHhiX THIIOB 

IIpHBO,I(OB, IIpHMeH~eMhiX B CTPYKType KOHBefiepOB. llpH 3TOM CTOHT OTMeTHTh, qTO 

YKa3aHHhie nccne,I(oBaHH~ JIHIIIh qacTHqHo rrpHMeHHMhi rrpH rrpoeKTHpoBaHHH 

MHOfOIIpHBO,I(HhiX KOHBefiepOB, qTO CB~3aHO C OTCYTCTBHeM CHCTeMHhiX 

nccrre,I(OBaHHH B o6nacTH rroBe,I(eHH~ rrpHBO.IJ:OB BHYTPH e,I(HHOH CTPYKTYPhi 

CHCTeMhl IIpHBO,I(OB KOHBefiepa. 061I(eiipHH~ThiM rrpoeKTHhiH IIO,I(XO,I( IIpH C03,I(aHHH 



TaKMX MaiiiMH 3aKmoqaeTC51 B MCnOJib30BaHMM M.JJ:eM BOCnp1151TM5.I Ka)K.JJ:biM M3 

npHBO.JJ:OB KOHBeliepa T5.IrOBOrO YCMJIM5.I, COOTBeTCTB)'IOII(ero ero rpaHJiqHbiM 

ycnOBM51M no cu;enneHMIO C neHTOH. IlpH 3TOM B peanbHOCTM T51rOBbie ycHJIM5.I 

pacnpe.n:en5.IIOTC5.I KaK C yqeTOM BM.D:a MeXaHJiqecKMX xapaKTepHCTMK npHBO.JJ:OB, TaK 

M c yqeTOM npo.n:onbHoro pacT5.I)KeHM5.I rpy3oHecyii(eli M T5.IrOBbiX neHT. 

AKTYMbHOCTb pa60Tbi K.A. roHqapoBa, u;enbiO KOTOpoli 5.IBJI51eTC51 pa3BMTHe 

3JieMeHTOB TeOpHH npoeKTHpOBaHM5.I MHOronpHBO.JJ:HbiX neHTOqHbiX KOHBeliepOB Ha 

OCHOBe Bep05.ITHOCTHOrO nporH03HpOBaHM51 pacqeTHhlX CMTyaiJ;MH, 

.D:H<pcpepeHIJ;MaiJ;HM T51rOBOro pacqeTa B 3aBMCMMOCTM OT YHMKMbHOCTM crpyKTyp 

CMCTeM npHBO.JJ:OB, peanM3aiJ;MM peKOMeH.JJ:aiJ;MH B o6naCTI1 ynpaBneHM51 pa60TOH 

npHBO.JJ:OB, II03BOJI51IOII(MX B COBOKynHOCTM o6ecneqJIBaTb HaMnyqnme nOKa3aTeJIM 

KaqecTBa npoeKTHpyeMOH MaiiiMHbi B COOTBeTCTBMM C npHH51TbiMM KpHTepH5.IMM 

3cpcpeKTMBHOCTM, He Bbi3biBaeT COMHeHMH 

Ou;euKa CTPYKTYPhi H co)l;epJKaHHH pa6oThl. 
,I(MccepTaiJ;M5.I COCTOMT M3 BBe.JJ:eHM51, 6 pa3.JJ:eJIOB, 3aKJIIOqeHM51, cnMCKa 

COKpaii(eHMH M ycnOBHbiX o603HaqeHMH, cnMCKa JIMTepaTypbi M npHJIO)KeHMH. 

06neM pa60Tbi C npHJIO)KeHM5.IMM - 293 CTpaHMIJ;bi. ,I(MccepTaiJ;M5.I CO.D:ep)KHT 119 
pHCJHKOB, 21 Ta6nMIJ;y, 3 npHJIO)KeHM5.I, 314 MCTOqHJIKOB JIMTepaTypbi. 

Bo BBe.n:eHMM o6ocHoBaHa aKzyanhHOCTb TeMbi Mccne.n:oBaHM51, KpaTKO onMcaHa 

cTeneHb pa3pa6oTaHHOCTM TeMbi, onpe.n:eneH o6neKT Mccne.n:oBaHM51, 

ccpopMYllHpOBaHbi IJ;ellb M 3a.n:aqM MCCJie.D:OBaHM5.I, ccpOpMYllHpOBaHa HayqHa5.I HOBM3Ha, 

TeopeTJiqeCKa5.I M npaKTMqeCKa5.I 3HaqJIMOCTb nonyqeHHbiX pe3yJibTaTOB, KpaTKO 

OnMCaHbi MeTO.JJ:OJIOrM5.I M MeTO.lJ:bl MCCJie.D:OBaHMH, npHBe.JJ:eHbi nOJIO)KeHM5.I, 

BbiHOCMMbie Ha 3aii(MTJ, CTeneHb .JJ:OCTOBepHOCTM M pe3yJibTaTbi anpo6aiJ;MM pa60Tbi, 

peanM3aD;M51, BHe.n:peHMe M ny6nMKaiJ;MM no pe3yJihTaTaM .JJ:MCCepTaiJ;MOHHOrO 

Mccne.n:oBaHM5.I, onMcaHhi CTPYKTYPa M o6neM pa6oTbi. 

B nepBOM pa3)l;eJie npoaHanM3HpoBaHbi cyii(eCTB)'IOII(Me TMnOBbie M 

YHMKanbHbie KoHcrpyKIJ;MM CMCTeM npHBO.JJ:OB neHToqHbiX KOHBeliepoB, 

paCCMOTpeHbi npHMeH5.IeMbie B HMX CMCTeMbi ynpaBJieHM51. IJpe.JJ:JIO)KeHa 

KJiaCCHcpHKaiJ;M51 ycTpOHCTB 6e3onaCHOCTM no CTeneHM B03.JJ:eHCTBM5.I Ha npHBO.lJ:. 

BbinonHeH KpHTMqecKMH aHanM3 cyii(eCTBYIOII(MX oTeqecTBeHHbiX M 3apy6e)l(HbiX 

MeTO.JJ:OB MO.JJ:enHpOBaHM51, T5.IrOBOrO pacqeTa M rrpoeKTHpOBaHM5.I neHTOqHbiX 

KOHBeHepOB. 

BTopoii pa3)l;eJI nOCB5.III(eH C03.JJ:aHMIO Bep05.ITHOCTHOH MaTeMaTMqeCKOH 

Mo.n:enM pacnpe.n:eneHM5.I T51rOBbiX ycMnM:H: BHYTPM cMcTeM rrpHBO.D:OB neHToqHbiX 

KOHBeHepOB, II03BOll5.IIOII(eH aHanM3MpOBaTb B03MO)l(Hbie cnyqaHHbie KOM6MHaiJ;MM 

T51rOBbiX ycMJIMH npH Heonpe.n:eneHHOCTM p51.D:a BXO.JJ:HbiX napaM eTpOB. 

B TpeTheM pa3)l;eJie npe.n:cTaBneHbi pe3ynbTaTbi Mccne.n:oBaHM51 M 

ycTaHOBJieHbi 3aKOHOMepHOCTM COBMeCTHOH pa60Tbl npHBO.JJ:OB neHTOqHbiX 

KOHBeliepoB npM HanMqMM cnyqaHHbiX OTKJIOHeHMH MeXaHMqecKMX xapaKTepMCTMK 

MX 3JieKTpO.JJ:BHraTeJieH. 060CHOBaHa MeTO.lJ:MKa Bbi6opa paD;MOHMbHbiX BapMaHTOB 

CMCTeM IIpHBO.JJ:OB neHTOqHbiX KOHBeliepOB Ha OCHOBe MeTO.D:a aHanM3a MepapXMH. 

Bhlpa6oTaHbi ycnoBM51 KoppeKTHoro npHMeHeHM5.I rrpe.n:n araeMoli MeTO.D:MKM B 

rrpou;ecce Bbi6opa pau;MoHanbHbiX BapHaHTOB TeXHJiqecKMX o6neKTOB. Ilpe.n:no)KeH 

a.n:anTMBHbiH KOMIIJieKC KpHTepHeB 3cpcpeKTMBHOCTM CMCTeM npHBO.JJ:OB neHTOqHbiX 



KOHBeif:epOB. Pa3pa6oTaH KOMIIJieKC rrpoeKTHbiX Mep peaJIH3al(HH pal(HOHaJihHOH 

KOMIIOHOBKH CHCTeM IIpHBO.IJ:OB Ha OCHOBe IIOJiyY:eHHbiX 3aKOHOMepHOCTeH C 

yqeTOM KpHTepHeB HX 3<P<PeKTHBHOCTH. 

B qeTnepToM paJ)J;eJie rrpe.n:cTaBneHhi pe3yJioTaTbi 3KcrrepHMeHTaJihHhiX 

HCCJie.IJ:OBaHHH IIOBe.IJ:eHH.si Cbiiiyqero rpy3a IIpH ocyii(eCTBJieHHH rreperpy30"l!HbiX 

IIpOI(eCCOB IIpHMeHHTeJibHO K rrpoMe)KyTO"l!HbiM 6apa6aHHbiM IIpHBO.IJ:aM THIIa 

«JIO)KHhiH c6poc». Pa3pa6oTaHa rrpHHI(HIIHaJibHa.si cxeMa H C03.IJ:aH HaTypHbiH 

o6pa3el( 3KcrrepHMeHTaJihHoro cTeH.n:a .IJ:JI.si Hccne.n:oBaHH.si BJIH.siHH.si KOHCTPYKI(HH 

rrpoMe)KyTo"l!Horo neHTO"l!Horo rrpHBo.n:a neHTO"l!Horo KOHBeM:epa Ha ero pa6o"l!He 

rrpol(ecchr. Pa3pa6oTaHa MeTO.IJ:HKa H rrpHBe.n:eHbi pe3yJihTaTbi Hccne.n:oBaHHH 

IIOBe.IJ:eHH.si IIpOMe)KyTO"l!HbiX JieHTO"l!HbiX IIpHBO.IJ:OB C IIpHMeHeHHeM CTeH.n:a. 

lipHBe.n:eHbi pe3yJihTaTbi 3KCIIepHMeHTaJibHbiX HCCJie.IJ:OBaHHH oco6eHHOCTeH 

pa60Tbi 3JieKTpH"l!eCKOrO IIpHBO.IJ:a B BH.IJ:e o6o6II(eHHOrO IIpHBO.IJ:HOrO MeXaHH3Ma 

IIO.IJ:beMHO-rpaHCIIOpTHOH MaiiiHHbi B IIpO.IJ:OJI)KHTeJibHbiX pe)KHMaX BKJIIO"l!eHH.si, 

COOTBeTCTBYIOII(HX pe)KHMaM pa60Tbi JieHTO"l!HbiX KOHBeif:epoB, C IIpHMeHeHHeM 

rrpeo6pa30BaTeJieif: "l!aCTOTbi H Ha ecTeCTBeHHbiX MeXaHH"lleCKHX xapaKTepHCTHKaX. 

B nHTOM pa3,ll;eJie rrpe.n:cTaBJieH pa3pa6oTaHHbiH MeTo.n: 

.IJ:H<P<PepeHI(HaJibHOrO T.sirOBOrO pac"l!eTa MHOrorrpHBO.IJ:HhiX JieHTO"l!HbiX 

KOHBeif:epOB, peaJIH3YI0II(HH KOHI(eiii(HIO rrpe.IJ:CTaBJieHH.si crpyKTypHbiX 3JieMeHTOB 

rrpol(ecca T.siroBoro pac"l!eTa B BH.IJ:e Tpex B3aHMOCB.si3aHHbiX KJiaccH<PHI(Hpyroii(HX 

IIpH3HaKOB «IIpHHI(HII pacrrpe.n:eneHH.si T.sirOBbiX ycHJIHH Me)K.IJ:Y IIpHBO.IJ:aMH -

oco6eHHOCTH KOHCTPYKI(HH rrpHBO.IJ:OB - rrpHHI(HII orrpe.n:eneHH.si corrpoTHBJieHHii 

rrepe.n:BH)KeHHIO neHThD>. MeTO.IJ: II03BOJI.sieT BapoHpoBaTb cTerreHb TO"l!HOCTH 

pe3yJihTaTOB B 3aBHCHMOCTH OT I(eneM: pac"l!eTa H YHHKaJibHOCTH CTPYKTYP CHCTeM 

IIpHBO.IJ:OB. 

B mecTOM paJ)J;eJie rrpe.n:cTaBJieHhi 3arraTeHTOBaHHhie TeXHH"l!eCKHe peiiieHH.si 

ITO COBepiiieHCTBOBaHHIO KOHCTpyKI(HH HaT.si)KHbiX ycTpOHCTB MHOrOIIpHBO.IJ:HbiX 

JieHTO"l!HbiX KOHBeif:epOB, a TaK)Ke c<PopMyJIHpOBaHbi 6a30Bhie IIOJIO)KeHH.si H 

rrpe.IJ:JIO)KeHa II03TaiiHa.si 06II(a.si MeTO.IJ:HKa TeiiJIOBOrO .IJ:HarHOCTHpOBaHH.si 

JieHTO"l!HbiX KOHBeif:epOB. 

B JaKJiroqeHuu ccpopMynHpoBaHbi BbiBO.IJ:hi H oTpa)KeHhi rronyqeHHhie 

pe3yJibTaTbi .IJ:HCCepTal(HOHHOrO HCCJie.IJ:OBaHH.si. 

CTpyKTypa .n:HccepTal(HH o6na.n:aeT norH"l!eCKHM e.n:HHCTBOM, cooTBeTCTByeT 

IIOCTaBJieHHOH I(eJIH H 3a.IJ:a"l!aM HCCJie.IJ:OBaHH.si. Boi.IJ:BHraeMbie COHCKaTeJieM 

IIOJIO)KeHH.si, a TaK)Ke c<PopMHpOBaHHbie B .IJ:HCCepTal(HH BbiBO.IJ:bi H rrpe.IJ:JIO)KeHH.si 

.siBJI.siiOTC.si HOBbiMH. 

CooTBeTcTnue co,ll;epiKaHHH ,ll;uccepTau;uu JaHBJieHHoii: cneu;uaJihHOCTH u 

TeMe )J;HCCepTaQHH. 

Co.n:ep)KaHHe .n:HccepTal(HH cooTBeTCTByeT rracrropTy crrel(HaJihHOCTH 2.5 .2. 
MaiiiHHOBe.n:eHHe (rr. 2 - TeopH.si H MeTO.IJ:hi rrpoeKTHpoBaHH.si MaiiiHH H 

MeXaHH3MOB, CHCTeM IIpHBO.IJ:OB, Y3JIOB H .IJ:eTaJieH MaiiiHH; II. 4 - liOBbiiiieHHe 

TO"l!HOCTH H .IJ:OCTOBepHOCTH pac"l!eTOB 06beKTOB MaiiiHHOCrpOeHH.si, pa3pa60TKa 

HOpMaTHBHOH 6a3bi rrpoeKTHpOBaHH.si, HCIIbiTaHM.si H H3rOTOBJieHH51 06beKTOB 

MaiiiMHOCTpOeHM.si ). 



Co.[(ep)KaHHe pa3.1l:eJIOB pa6oThi cooTBeTCTByeT TeMe ,[(HccepTal(HH, a TaK)Ke 

IIOCTaBJieHHhiM l(eJI5IM H 3a,[(aqaM. 

CooTBeTCTBHe aBTOpeciJepaTa .r:.uccepTal(HH ee CO)J,ep~aHHIO. 

ABTOpe<!JepaT ,[(HCCepTal(HH COOTBeTCTByeT ee CO,[(ep)KaHHIO, OTpa)KaeT 

OCHOBHhie H,[(eH H BhiBO,[(hi, BKJia,[( aBTOpa B rrpoBe,[(eHHOe HCCJie,[(OBaHHe, HOBH3HY 

H rrpaKTHqecKYIO 3HaqHMOCTh rrpoBe,[(eHHhiX Hccne,[(oBaHHit B aBTope<!JepaTe 

IIpHBe,[(eH CIIHCOK rry6JIHKal(HH aBTOpa ,[(HCCepTal(HH, B KOTOphiX OTpa)KeHhi 

OCHOBHhie HayqHhie pe3yJihTaThi ,[(HCCepTal(HOHHOH pa60Thi. 

JluqHhiU BKJia)J, COHCKaTeJIH B DOJiyqeHHH pe3yJihTaTOB HCCJie)J,OBaHHH. 

JlH~hiH BKJia,[( COHCKaTeJI5I COCTOHT B IIOCTaHOBKe l(eneiJ: H 3a,[(aq 

HCCJie,[(OBaHH5l, pa3pa60TKe MaTeMaTHqecKHX MO,[(eneiJ: (Bep05ITHOCTHOH MO,[(eJIH 

pacrrpe.[(eneHH5l T5lfOBhiX ycHJIH:ii: BHYTPH cHcTeM rrpHBO,[(OB H MO,[(enH coBMeCTHoii 

pa60Thi 3JieKTPO.ll:BHfaTeneiJ: H fH,[(pOMyqlT IIpH OTKJIOHeHHH MeXaHHqeCKHX 

XapaKTepHCTHK), C03,[(aHHH KOHI(eiii(HH H MeTO,[(a ,[(H<iJ<!JepeHI(HaJihHOfO UlfOBOfO 

pacqeTa, MeTO,[(HK H TeXHHqeCKHX pemeHHH IIpH rrpOBe,[(eHHH 3KCIIepHMeHTaJihHhiX 

HCCJie,[(OBaHHH, o6o6Il(eHHH H CHCTeMaTH3al(HH IIOJiyqeHHhiX pe3yJihTaTOB, a TaiOKe 

HayqHOM o60CHOBaHHH TeXHHqecKHX pemeHHH, 3aii(HII(eHHhiX IIaTeHTaMH. 

CTeneuh )J,OCTosepuocTH pe3yJihTaTos uccne)J,osauuH. 

TeopeTHqecKHe HCCJie,[(OBaHH5l IIpOBO,[(HJIHCh Ha OCHOBe IIOJIO)KeHHH H MeTO,[(OB 

TeOpHH Bep05ITHOCTeiJ: H cnyqaiJ:HhiX IIpOI(eCCOB, TeopeTHqecKOH MeXaHHKH, TeOpHH 

MeXaHH3MOB H MaillHH, KOMIIhiOTepHOfO HMHTal(HOHHOfO MO,[(eJIHpOBaHH5l, 

3KCIIepHMeHTaJihHOH MeXaHHKH, TepMO,[(HHaMHKH, CTaTHCTHqecKHX HCIIhiTaHHH, 

TeopHH rrpHH5ITH5l pemeHHii. CTerreHh ,[(OCTOBepHOCTH HayqHhiX rrorro)KeHH:ii: H 

BhiBO,[(OB IIO,[(TBep)K,[(aeTC5l KOppeKTHhiM HCIIOJih30BaHHeM MeTO,[(OB HCCJie,[(OBaHH5l, 

pe3yJihTaTaMH IIpOBe,[(eHHhiX HarypHhiX 3KCIIepHMeHTOB, OIIhiTOM IIpOeKTHpOBaHH5l H 

3KCIIJIYaTal(HH JieHTO~hiX KOHBeiJ:epOB pa3JIHqHOfO Ha3HaqeHH5l H KOH<lJHrypal(HH. 

TeopeTuqecKaH u npaKTuqecKaH 3HaqnMOCTh nonyqenHhiX asTopoM 

)J,HCCepTal(HH pe3yJihTaTOB )J,JIH pa3BHTHH COOTBeTCTBYIOII(eU OTpaCJIH uayKH. 

TeopeTHqecKa.H 3HaqHMOCTh pa6oThi 3aKJIIOqaeTc5l B cne,[(YIQII(eM: 

1 Pa3pa6oTaHhi MaTeMaTHqecKHe MO,[(errH, ycTaHoBrreHhi H Hccne,[(oBaHhi 

3aKoHoMepHOCTH pacrrpe.[(eneHH.H T.HrOBhiX ycHnHii BHYTPH cHcTeM rrpHBO,[(OB 

JieHTOqHhlX KOHBeiJ:epoB B ycJIOBH5IX IIpe.[(IIpOeKTHOH Heorrpe,[(eJieHHOCTH p5I,[(a 

KOHCTpyKTHBHhiX rrapaMeTpOB C yqeTOM cnyqaii:HOfO XapaKTepa HX B03,[(eHCTBH5l Ha 

pa60qHe IIpOI(eCChi CHCTeM IIpHBO,[(OB. 

2 060CHOBaHhi 06Il(He ycnOBH5l IIpHMeHeHH5l pa3JIHqHhiX THIIOB CHCTeM 

yrrpaBneHH5l rrpH rrpoeKTHpoBaHHH CTPYKTYP cHcTeM rrpHBO,[(OB neHToqHhiX 

KOHBeiJ:epOB COOTBeTCTBYIQII(eiJ: KOH<lJHrypal(HH. 

3 Pa3pa6oTaHa CHCTeMa BHyTpeHHHX coqeTaHHH OTKJIOHeHHH CKOJib)KeHH5l 

JieHThi OTHOCHTeJihHO Be,[(yll(HX BaJIOB 3JieKTpO,[(BHfaT en eiJ: ,[(JI5I 

MHOfO,[(BHraTeJihHhiX IIpHBO,[(OB JieHTOqHhiX KOHBeiJ:epoB, 065l3aTeJihHhiX ,[(JI5I 

aHaJIH3a IIpH IIpOBe,[(eHHH rrpol(e.[(yphl .[(H<}l<}lepeHI(HaJihHOfO T5lfOBOfO pacqeTa. 

4 CcpopMHpoBaHhi 3aBHCHMOCTH, II03BOJI5IIOII(He Ol(eHHTh TPY.ll:OeMKOCTb 

Bepo.HTHOCTHoro MO,[(enHpoBaHH.H pacrrpe.[(eneHH5l T.HrOBhiX ycHnHii BHYTPH 

cHcTeMhi rrpHBO,[(OB rreHToqHoro KOHBeiiepa c yqeToM ee CTPYKTYPhi, a TaK)Ke 



COCTaBMTb .[(eTanbHbie KaqecTBeHHbie OnMCaHM51 KIDK.[(OrO pacqeTHOrO cnyqa51 np11 

MO.[(enMpOBaHMM. 

5 YToqneH M o6ocnoBaH KOMnneKc KpMTepMeB OI1eHKM 3cpcpeKTMBHOCTM 

CMCTeM npMBO.[(OB neHTOqHbiX KOHBeifepoB; onpe.n:eneHbi ycnOBM51, 

o6ecneqMBaiOIIIMe KOppeKTHOe npMMeHeHMe .[(aHHOrO KOMnneKCa B KOHTeKCTe 

pa3nMqHbiX MeTO.[(OB npMH51TM51 npoeKTHbiX perneHMH. 

6 3KcnepMMeHTMbHO Bbi51BneHa HeCTa6MllbHOCTb npOIIeCCa MCTeqeHM51 rpy3a 

qepe3 KaCKa.[( BbiiiYCKHbiX OTBepCTMH B 3arpy30qHbiX M neperpy3oqHbiX nyHKTaX 

Tpacc KOHBe:ifepOB B qacTM 3HaqeHMH K03cpcpMIIMeHTa MCTeqeHM51 rpy3a, BllM51IOIIIa51 

na .[(McpcpepeHI1Ma1IMIO BenMqMH pacnpe.n:eneHHbiX narpy3oK npM npoBe.n:eHMM 

T51roBoro pacqeTa; ycTaHoBnena neo6xo.n:MMOCTb o6513aTenBHoro 

3KCnepMMeHTMbHOrO yToqHeHM51 .[(aHHOrO napaMeTpa B Ka:>K.[(OM KOHKpeTHOM 

cnyqae npMMeHeHM513arpy3oqHbiX ycTpOHCTB C KaCKa.[(OM BbiiiYCKHbiX OTBepCTMH. 

7 3KcnepMMeHTMbHO ycTaHOBlleHbi 3aKOHOMepHOCTM B3aMMO.[(eHCTBM51 

rpy30HeCyiiieH M T51rOBOH neHT npoMe)l{yToqnoro npMBO.[(a KOHBeifepa, B qacTHOCTH 

HepaBHOMepHOCTb HX CI1enneHM51 B 30He KOHTaKTa no IIIMpMHe, qTo Bbipa)l{aeTC51 B 

np051BlleHMM p51.[(a npeiiMYIIIeCTBeHHbiX npO.[(OflbHO OpMeHTMpOBaHHbiX 30H, 

pacnOflO)l{eHMe KOTOpbiX B nonepeqHOH OpMeHTaiiMM COOTBeTCTByeT TOqKaM 

KOHTaKTa ceqeHMH neHT C pe6paMM ponMKOB no.n:.n:ep)l{MBaiOIIIIIX ponMKOOnop. 

I1paKTMqecKa51 3HaqMMOCTb pa60Tbi 3aKniOqaeTC51 B cne.[(JIOIIIeM. 

1 Ha ocnoBe co3.n:aHHbiX MaTeMaTMqecKIIX Mo.n:eneii pa3pa6oTaH MeTo.n: 

.[(McpcpepeHIIMMbHOrO T51rOBOrO pacqeTa MHOronpMBO.[(HbiX neHTOqHbiX 

KOHBeifepoB, n03BOfl51IOIIIMH BapbMpOBaTb CTeneHb TOqHOCTM ero npoBe.[(eHM51 B 

3aBMCMMOCTM OT IIeneif pacqeTa M YHMKMbHOCTM crpyKTyp CMCTeM npMBO.[(OB. 

2 Pa3pa6oTaH KOMnneKc npoeKTHbiX Mep, peanM3JIOIIIMX pa1IMOHanBHYIO 

KOMnOHOBKY CMCTeM npMBO.[(OB neHTOqHbiX KOHBeifepOB C yqeTOM KpMTepMeB 

3cpcpeKTMBHOCTM Ha OCHOBe nonyqeHHbiX 3aKOHOMepHOCTeH MX COBMeCTHOH pa60Tbi 

npM cnyqaHHbiX OTKflOHeHM51X MeXaHMqecKMX xapaKTepiiCTMK 3neKTpO.[(BMraTeneif. 

3 Pa3pa6oTaHa npMHI1MnManbHa51 cxeMa M C03.[(aH HaTypHbiH o6pa3eii 

3KcnepMMeHTMBHoro cTen.n:a .n:n51 Mccne.n:oBaHM51 BflM51HM51 KOHCTPYKI1MII 

npoMe)l{yToqnoro neHToqnoro npMBO.[(a neHToqnoro KOHBeiiepa Ha ero pa6oq11e 

npo1IeCcbi, 3aiiiMIIIeHHbiH naTeHTOM P<!>; npe.n:no)l{eHbi MeTO.[(MKM BbiiiOnHeHM51 p51.n:a 

3KCnepMMeHTMbHbiX MCCne.[(OBaHMH C MCnOflb30BaHMeM pa3pa6oTaHHOro CTeH.[(a. 

4 Pa3pa6oTaH, TeopeTMqecKM o6ocHoBaH M 3aiiiMIIIeH n aTeHTaMM P<!> p51.[( 

TeXHMqecKMX perneHMH .[(McpcpepeHIIMMbHbiX HaT51)l{HbiX ycTpOHCTB neHTOqHbiX 

KOHBeifepoB, n03BOAAIOIIIMX peanM30BbiBaTb .[(OnOnHMTenbHbie B03MO)l{HOCTM no 

ynpaBneHMIO pa60TOH npMBO.[(OB neHTOqHbiX KOHBeifepOB 6e3 ycnO)l{HeHM51 M 

npMHIIMnMMbHOrO M3MeHeHM51 CMCTeM ynpaBneHM51 .[(BMraTefl51MM. 

5 Pa3pa6oTaHbi 6a30Bbi e nono)l{eHM51 M npe.n:no)l{eHa no3TanHa51 o6IIIa51 

MeTO.[(MKa TennOBOrO .[(MarHOCTMpOBaHM51 neHTOqHbiX KOHBeifepOB. 

KouKpeTHbie peKOMeu)l,aQnn no ucnoJih30Bauuro pe3yJihTaToB u 

BbiBO)l,OB, UpUBe)l,eHHbiX B )l,UCCepTaQUU. 

IJonyqeHHbie npM npoBe.[(eHMM .[(MCCepTaiiMOHHOrO MCCn e.[(OBaHM51 

pe3ynBTaTbi MMeiOT Ba)l{HOe npaKTMqecKoe 3HaqeHMe 11 peKOMeH.[(JIOTC51 .[(fl51 



MCITOJib30BaHIUI npH llpOeKTHpOBaHMM CMCTeM npHBO.[(OB JieHTOl:!HbiX KOHBeiiepoB, 

liTO ll03BOJIMT yBeJIMliMBaTb TOliHOCTb pe3yJibTaTOB npOBO,[(MMbiX pacl:leTOB, a TaK)I(e 

C03,[(aBaTh pal(MOHaJibHbie CMCTeMbi npHBO,[(OB ,[(JUI Ka)I(,[(OfO KOHKpeTHOfO 

rrpoeKTHOfO c_rryqa51 C y-qeTOM COOTBeTCTBYJOIII;MX KpHTepHeB 3<P<PeKTMBHOCTM. 

Pa3pa6oTaHHhie MaTeMaTMl:leCKMe Mo,n:enM, MeTo,n: M MeTO.D:MKM, a TaK)I(e 

rrpaKTMl:leCKMe peKOMeH.[(al(MM MCITOJib3YIOTC51: 000 «Hay-qHO 

MCCJie,[(OBaTeJibCKMH MHCTHTYT aBTOMaTMKM, TeJieMeXaHMKH M MeTpOJIOfHM» (r. 

Ep51HCK); OAO «Ky36accrH-rrpornaxT» (r. KeMepoBo) - rrpH rrpoBe,n:eHMM Hay-qHo­

Mccne,n:oBaTeJibCKMX pa6oT; <l>f'EOY BO «Ep51HCKMH rocy,n:apcTBeHHhiH 

TeXHMl:lecKMH yHMBepcHTeT>> B y-qe6HoM rrpou:ecce rrpH rro.n:roTOBKe MH)I(eHepoB no 

CIT el(MaJibH OCTM 23.0 5. 0 1 «Ha3eMHbl e TpaH CIT OpTH 0-TeXHOJIOfMl:leCKM e cpe,n:CTBa». 

HoBU3Ha noJiyqeuuhiX pe3yJILTaTOB uccJie,a:oBauuH. 
Hay-qHa51 HOBM3Ha rrony-qeHHhiX pe3yJihTaTOB 3aKJIIOqaeTc51 B cne.n:)'IO:rn:eM: 

1 C<PopMynHpoBaHa KOHl(enl(M51 .n:M<P<PepeHl(MaJibHoro T51roBoro pacl:leTa 

JieHTOqHbiX KOHBeHepOB pa3JIMqHOH KOH<l>Mrypal(MM, OCHOBaHHa51 Ha 

rrpe,n:cTaBneHMM cTpyKTYPHhiX 3JieMeHTOB npouecca T51roBoro pacqeTa B BM,n:e Tpex 

B3aMMOCB513aHHbiX KJiaCCM<l>Ml(HpYJOIII;MX IIpH3HaKOB «IIpHHl(MII pacrrpe,n:eJieHM51 

T51fOBhlX ycMJIMH Me)l(.n:y rrpHBo,n:aMM - oco6eHHOCTM KOHCTPYKUMM rrpHBo,n:oB -

IIpMHl(MII orrpe,n:eJieHM51 COIIpOTMBJieHMH nepe,n:BM)I(eHMIO JieHTbi» C 

COOTBeTCTB)'IOIIJ;MM MaTeMaTMqeCKMM OIIMCaHMeM, Ha6op KOTOpbiX ,[(JI51 Ka)I(,[(OfO 

YHMKaJibHOfO rrpoeKTHOfO cny-qa51 <PopMHpyeT COOTBeTCTB)'IOIIJ;Me CIIel(H<pHqecKMe 

CMCTeMbl ypaBHeHMH T51fOBOfO pacqeTa. 

2 Pa3pa6oTaHa Bepo51THOCTHa51 MaTeMaTMqecKa51 Mo,n:enh pacnpe,n:en eHM51 

T51fOBhiX ycMJIMH BHYTPM CMCTeM rrpHBO.[(OB JieHTOqHbiX KOHBeiiepoB, II03BOJI51IOIIJ;a51 

aHaJIM3HpOBaTh B03MO)I(Hble cny-qaHHbie KOM6MHal(MM T51f0BbiX ycMJIMH IIpH 

Heorrpe,n:eJieHHOCTM p51,n:a BXO,[(HbiX rrapaMeTpOB (THIIOB IIpHMeH51eMbiX JieHT, TMIIOB 

IIpHMeH51eMbiX CMCTeM yrrpaBJieHM51 IIpHBO,[(aMM, ,n:eHCTBMTeJibHhiX MeXaHMl:leCKMX 

xapaKTepHCTMK, peaJIM3yeMbiX IIOCTaBJI51eMbiMM 3JieKTpO.[(BMraTeJI51MM ) , 

rrporH03HpOBaTh TeXHMqecKMe IIOCJie,[(CTBM51 OTKa3a CMCTeMbi IIpHBO,[(OB IIpH 

He6narorrpH51THOM cny-qaHHOM coqeTaHMM rrapaMeTpOB MO,[(eJIHpOBaHM51, 

orrpe,n:eJI51Tb Ha CTa,[(MH rrpoeKTHpOBaHM51 TeXHMqecKMe Mepbl B03,[(eHCTBH51, 

o6ecrreqHBaiOIIJ;Me KaqecTBeHHYJO pa6oTy KOHBeiiepa. 

3 Pa3pa6oTaHa MaTeMaTMqecKa51 MO,[(eJib COBMeCTHOH pa60Tbi 

3JieKTpO.[(BMraTeJieH M rH,n:pOMY<l>T, II03BOJUIIOIIJ;a51 aHaJIH3HpOBaTh B03MO)I(Hbie 

HeraTMBHhie coqeTaHH51 MX MeXaHMqeCKMX xapaKTepHCTMK rrpH OTKJIOHeHMM 

IIOKa3aTeJieH CKOJib)l(eHM51 JieHTbi OT HOMMHaJibHbiX 3HaqeHMH, CMHTe3HpOBaTb 

aHaJIMTMqecKOe OITHCaHMe <l>YHKl(MM MeXaHMl:leCKOH xapaKTepHCTMKH COBMeCTHOH 

pa60Tbi 3JieKTpO.[(BMraTeJI51 M rH,n:pOMY<l>Thi. 

4 Y CTaHOBJieHbi 3aKOHOMepHOCTM COBMeCTHOH pa60Tbi npHBO.[(OB JieHTOqHbiX 

KOHBeiiepoB IIpH HaJIMqHH CJiy-qaHHbiX OTKJIOHeHMH MeXaHHqecKMX xapaKTepHCTMK 

MX 3JieKTpO,n:BMfaTeJieH M pa3pa6oTaH KOMIIJieKC rrpoeKTHbiX Mep, II03BOJI51IOIIJ;HH 

<PopMHpOBaTb 3<P<PeKTMBHbie CMCTeMbi IIpHBO,[(OB Ha OCHOBe MMHMMM3al(MH 

BJIM51HM51 He6narorrpH51THbiX c.rryqaHHhiX <PaKTOpOB IIpOH3BO,[(CTBa M 3KCIIJiy aTal(HM 

Ha MX pa6oTy. 



5 IlOJTylleHhi H o6o6:r_u:eHhi pe3yJinTaThi 3KCITepHMeHTaJihHhiX HCCJie,I(OBaHHH, 

IT03BOJI5.UO:II(He ITOBhiCHTh TOqHOCTh ITpOIJ;e,I(ypni ITpOeKTHpOBaHH.H ITpOMe)KyToqHhiX 

6apa6aHHhiX ITpHBOJJ:OB JieHTOqHhiX KOHBefiepOB THITa «JIO)KHhiH c6poc» B qacTH 

yqeTa OC06eHHOCTeH <i_lopMHpOBaHH.H ITOTOKa rpy3a ITpH ITpOXO)KJJ:eHHH 

ITeperpy3oqHhiX ITYHKTOB C HeperynHpyeMhiMH KaCKaJJ:aMH BhiiiYCKHhiX OTBepCTHH 

C IJ;eJihiO MHHHMH3aiJ;HH B03JJ:eHCTBH.H IJ;HKJIHqeCKHX y.n:apHhiX Harpy30K Ha 

rpy30Hecy:r_u:YIQ JieHTY ITpH TpaHCITOpTHpOBaHHH MeJIKOKYCKOBhiX, 3epHHCThiX, 

ITOpOlliK006pa3HhiX H IThiJieBHJJ:HhiX rpy30B. 

6 IIonyqeHhi H o6o6:r_u:eHhi pe3yJinTaThi 3KCITepHMeHTaJihHhiX Hccne.n:oBaHHH, 

IT03BOJI.HIO:II(He ITOBhiCHTh TOqHOCTh ITpou;e.n:ypni ITpOeKTHpOBaHH.H ITpOMe)KyToqHhiX 

JieHTOqHhiX ITpHBOJJ:OB JieHTOqHhiX KOHBefiepOB B qacTH yqeTa HepaBHOMepHOCTH 

CIJ;eiTJieHH.H rpy30HeCy:r_u:eH H T.HrOBOH JieHT ITO lliHpHHe, <i_lopMHpYIQ:r_u:eii ycJIOBH.H 

orpaHHqeHH.H 6yKCOBaHH.H ITpHBOJJ:OB JJ:aHHOrO THITa. 

Cne.n:yeT OTMeTHTh Hey.n:aqHoe, Ha Ham B3rJI.HJJ:, o6oeJJ:HHe.aHe pe3yJinTaToB, 

BhiBOJJ:OB H peKOMeHJJ:aiJ;HH B pa3JJ:eJie 3aKJIIOqeHHe, qTo OCJIO)KHHJIO BOCITpH.HTHe 

pa6oThi. B u;enoM ITO co.n:ep)KaHHIO pe3yJinTaThi H BhiBOJJ:hi oTpa)KaiOT perneHHe 

OCHOBHhiX 3a.IJ:aq HCCJieJJ:OBaHH.H, c<i_lopMyJIHpOBaHHhiX B pa3JJ:eJie 1. Pe3yJinTaThi H 

BhiBOJJ:hi .HBJI.HIOTC.H HaChi:II(eHHhiMH, KOMITJieKCHhiMH, IJ;eJieHaiTpaBJieHHhiMH Ha 

JJ:OKa3aTeJihCTBO 3aBeprneHH.H pa60Thi, ITOJJ:TBep)KJJ:eHHe HayqHOH HOBH3Hhl H 

ITpaKTHqecKOH IJ;eHHOCTH. 

3aMe'laHUH DO AUCCepTaQUOHHOH pa6oTe. 

1 BnirJI.HJJ:HT Hey.n:aqHhiM TepMHH «cnyqaiiHoe coqeTaHHe ... » 

ITpHMeHHTeJibHO K ITpOeKTHpOBaHHIO CHCTeM ITpHBOJJ:a JieHTOqHhiX KOHBefiepOB. 

2 B TeKcTe HCITOJin3yeTC.H TepMHH «CKOJih)KeHHe 3JieKTPOJJ:BHraTenefi». IIo­

BHJJ:HMoMy, HMeeTC.H B BHJJ:Y CKOJib)KeHHe JieHThi OTHOCHTeJihHO ITpHBOJJ:HOrO BaJia 

3JieKTpOJJ:BHraTeJI.H. IlpH 3TOM He OTMeqeHO HaiTpaBJieHHe CKOJib)KeHH.H JieHThi: 

ITpo,I(OJihHoe (ITo HaiTpaBJieHHIO JJ:BH)KeHH.H rpy3a) HJIH ITOITepeqHoe. 

3 B TeKcTe rnaBhi 4 H B ITYHKTe 6 3aKJIIOqeHH.H 3HaqeHH.H TeMITepaTypni 

ITpHBe.n:eHhi c ToqHoCThiO 0,01° C. O.n:HaKo ITPH orrHcaHHH rrpHMeH.HeMoro 

o6opy.n:oBaHH.H OTMeqeHo, qTo ToqHOCTh TerrnoBH3opa Fluke Ti40 cocTaBn.HeT 0,08° 
c. 

4 B pa3.n:ene 2 rrpH oiTHcaHHH rrpe.n:Jio)KeHHhiX aBTopoM MaTeMaTHqecKHX 

MOJJ:eJieH He rrpHBeJJ:eHhi HaqaJihHhie H rpaHHqHhie ycJIOBH.H HX cy:r_u:eCTBOBaHH.H. 

5 MeTOJJ:HKa TerrnoBoro JJ:HarHOCTHpoBaHH.H B pa3.n:ene 6.3 rrpe,I(cTaBJieHa B 

o6o6:r_u:eHHOM BHJJ:e, HMeeT OIIHCaTeJihHhiH xapaKTep. 

6 B ITpou;ecce MaTeMaTHqecKoro Mo.n:enHpoBaHH.H, pacqeToB H 

3KCIIepHMeHTaJihHhiX HCCJieJJ:OBaHHH He yqHThiBaJIOCh BJIH.HHHe TeMrrepaTypni, 

BJia)KHOCTH, CTPYKTypni TPaHcrropTHpyeMhiX MaTepH a.rroB H 3arrnm eHHOCTH 

oKpy)KaiO:r_u:eii cpeJJ:hi. 

YKa3aHHhie 3aMeqaHH.H HOC.HT <l_lopMa.TihHhiH H yToqH.HIO:II(HH xapaKTep, He 

CHH)KaiOT HayqHYIQ H rrpaKTHqeCKYIQ 3HaqHMOCTh H IJ;eHHOCTh pa60Thi. 



3aKJnoqeuue DO ,IJ;UCCepTaiJ,UU 0 COOTBCTCTBUU ee Tpe60B3HUSIM 
«lloJimKenuH o nopH,IJ;Ke npucy~,IJ;euuH yqenhiX cTeneueii» 

,ll;HccepTaiJJI5I roHLiapoBa KHpHJIJia AneKCaH,I(pOBHLJa «Pa3BHTHe 3JieMeHTOB 

TeOpHH rrpoeKTHpOBaHH5I MHOrorrpHBO,I(HbiX JieHTOLJHbiX KOHBeifepOB» Ha 

COHCKaHHe yqeHOH CTeiieHH ,I(OKTOpa TeXHHLJeCKHX HayK 5IBJI5IeTC5I HaytiHO­

KBanmlmKai(HOHHOH pa60TOH, B KOTOpOH Ha OCHOBaHHH BbiiiOJIHeHHbiX aBTOpOM 

HCCJie,I(OBaHHH H3JIO)KeHbl HOBbie HaytiHO o60CHOBaHHble TeXHHLJeCKHe 

(rrpHHI(HIIHaJibHa5I CXeMa H HaTypHbiH o6pa3ei( 3KCIIepHMeHTaJibHOrO CTeH,I(a ,I(JI5I 

HCCJie,I(oBaHH5I BJIH5IHH5I KOHCTPYKI(HH rrpoMe)KyToLJHoro n eHTOLJHoro rrpHBO,I(a 

JieHTOLJHOrO KOHBeifepa Ha ero pa60LJHe IIpOI(eCCbl, p5I,I( TeXHHLJeCKHX perneHHH 

,I(H<l><l>epeHI(HaJibHbiX HaT5I)KHbiX ycTpOHCTB JieHTOLJHbiX KOHBeifepOB ), 

TeXHOJIOrHLJeCKHe ( 06Il(a5I MeTO,I(HKa TeiiJIOBOrO ,I(HarHOCTHpOBaHH5I JieHTOLJHbiX 

KOHBeifepOB) H rrpoeKTHbie perneHH5I (MeTO,I( ,I(M<P<!JepeHI(HaJibHOrO T5IrOBOrO 

pacLJeTa MHOrOIIpHBO,I(HbiX JieHTOLJHbiX KOHBeifepoB, KOMIIJieKC IIpOeKTHbiX Mep, 

peaJIH3YJOII(HX pai(HOHaJibHYJO KOMIIOHOBKY IIpHBO,I(OB JieHTOLJHbiX KOHBeHepoB C 

yqeTOM KpHTepHeB 3<lJ<!JeKTHBHOCTH ), BHe,I(peHHe KOTOpbiX BHOCHT 3HaLJHTeJibHbiH 

BKJia,I( B pa3BHTHe rrpOH3BO,I(CTBa KOHBeliepHbiX TPaHCIIOpTHbiX CHCTeM. 

,[(HccepTai(H5I COOTBeTCTByeT Tpe6oBaHH5IM II. 9, 10, 14 «I10JIO)KeHH5I 0 

rrop5I,I(Ke rrpHCY)K,I(eHH5I yqeHbiX CTerreHeH», a ee aBTOp rowmpoB KHpHJIJI 

AneKcaH.I(pOBHLI, 3acny)KHBaeT rrpHcy)K.I(eHH5I yqeHo:H: cTerreHH .I(OKTopa 

TeXHHLJecKHx HayK rro crrei(HaJibHOCTH 2.5.2. MarnHHOBe,I(eHHe. 

3aKJIIOLJeHHe paCCMOTpeHO Ha 3aCe,I(aHHH Ka<Pe,I(pbl «I1pOH3BO,I(CTBO H peMOHT 

aBTOM06HJieH H ,I(OpO)KHbiX MaiiiHH» <l>e.I(epaJibHOrO rocy.I(apCTBeHHOrO 

6IO,I()KeTHOrO o6pa30BaTeJibHOrO yqpe)K,I(eHH5I BbiCIIIero o6pa30BaHH5I 

«MOCKOBCKHH aBTOM06HJibHO-,I(Op0)KHbiH rocy.I(apCTBeHHbiH TeXHHLJeCKHH 

YHHBepcHTeT>> (MA,z:::u1), 29 aBrycTa 2022 r., rrpoTOKOJI NQ 13. I1pHcyTCTBOBaJIH Ha 

3ace,I(aHHH 11 Lien. 

Pe3yJibTaTbi ronocoBaHH5I «3a>>- 11, «rrpoTHB»- 0, «B03.L1:ep)Kanocb» - 0. 

0T3biB COCTaBHJIH: 

3aBe,I(YJOII(HH Ka<!>e,I(pOH 

«I1pOH3BO,I(CTBO H peMOHT aBTOM06HJieH H ,I(OpO)KHbiX MaiiiHH» 

,I(.T.H., rrpo<Peccop ( CIIei(HaJibHOCTb ITO ,I(HCCepTai(HH 05.05.04 - ,I(OpO)KHbie, 

CTpOHTeJibHbie H IIO,I('beMHO-TpaHCIIOpTHbie MaiiiH~H~b,!!..l ____ _ 

,I(.T.H., rrpo<!Jeccop 

(50 'J B.A. 3opHH 
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B MaiiiHHOCTPOeHHH) 
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