
OT3hIB 
Ha aBTOpecpepaT ,n;HccepTaQJ-UI rapMarna IOpIDi Bna.n;HMHpOBWrn 

Ha TeM)': «CoaeprneHCTBOBmrne CHCTeM 3JieKTP006opy.n;oaaHIDi aBTOM06Hne:i1 

Ha OCHOBe a.n;arrTHBH.bIX rrpeo6pa30BaTene:i13JieKTP1ftieCKOH3HeprHH», 

rrpe.n;cTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH .n;oKTopa TeXHl-flleCKHX HayK 

ITO CITeQHan.bHOCTH 05.09.03 - 3neKTPOTeXHWieCKHe KOMITJieKC.bl If CHCTeM.bl 

TeMa ITpe.n;cTaBJieHHOH rapMaIIIeM IOpHeM Bna,n;HMHpOBH"lfeM ,n;HccepTaQH

OHHOH pa60T.bl Ha TeM)': «CoaeprneHCTBOBaHHe CHCTeM 3JieKTP006opy.n;oaaHIDi aa

TOM06Hne:i1 Ha OCHOBe a.n;aITTHBH.bIX ITpeo6pa30BaTene:i1 3JieKTPl-flleCKOH 3HeprHH», 

HeCOMHeHHO, aKTyannHa, TaK KaK HarrpaBJieHa Ha ITOB.bIIIIeHHe rOTOBHOCTH TeXHH

KH K HCITOJI.b30BaHmO ITO ITpjIMOM)' ITpe.n;Ha3Ha"l!eHHIO. 

AaTop aec.bMa apryMeHTHpoaaHo ITo.n;xo,n:HT K Heo6xo.n;HMOCTH H Qenecoo6-

pa3HOCTH ycoaeprneHCTBOBaHIDi CHCTeM 3JieKTP006opy.n;oaaHIDI, pa3pa60TKH HO

BhIX (HeTPa.n;HQHOHH.bIX) peKoMeH.n;aQHH if rrpe.n;no)l(eHHH ITO ITPHMeHeHHIO .HM

rrynhCH.bIX ITpeo6pa30BaTene:i1 3JieKTP1fqecKOH 3HeprHH B 3JieKTpoo6opy.n;oBaHHH 

aaToMo6Hnei1. Han1ft!He 3HaqHTeJihHoro KOJilftieCTBa HayqH.bIX Tpy.n;oa, 38 ·ITaTeH

TOB P<l> Ha H306peTeHH.H If IIOJie3Hbie MO,n;enH CTaB.HT .n;aHH)'IO pa6ory B p.H.n; 3aKOH

qeHHhIX HCCJie.n;oaaHHH, OTaeqaIOIIJ;HX BhICOKHM TPe6oaaHIDIM ITO HOBH3He If Tex

HJiqecKHM perneHlfj{M. 

B aaTopecpepaTe aaTopoM HaH6onee ITOJIHO OTPa)l(eH.bI TeopeT1ftleCKHe He-
. ' 

cne.n;oaaHIDI, HayqHa.H CTOpOHa BOITpoca. ):(ocTOBepHOCT.b If o6ocHOBaHHOCTh Ha-

Y"lfHhIX pe3yJI.bTaTOB, ITonyqeHH.bIX B pa6oTe, rro,n:TBep)l(.n;aIOTC.H BhICOKOH cxo,n;HMO

CThIO TeopeT1ftleCKH rronyqeHH.bIX pe3yJI.bTaTOB c 3KCITepHMeHTanbH.bIMH .n;aHHhIMH. 

B ocHoay ,n;HccepTaQHOHHOH pa6oT.bI ITOJIO)l(eHa HOBa.H KOHQeITQIDi ITOCTPOe

HIDi 3JieKTP006opy.n;oaaHIDi aBTOM06HJI.bHOH TeXHHKH, COCTO.HIIJ;a.H B TOM, qTo: 

- HaITp.H)l(eHHe 6opToao:i1 ceTH paccMaTPHBaeTc.H He KaK yHHBepcanbttoe, paa

HO ITpHro.n;Hoe .n;AA acex ITOTPe6HTene~, a KaK Hcxo.n;Hoe 3HaqeHHe mm rrpeo6pa30-

BaHID1 B 6oJI.brnyIO HJIH MeH.brnyIO BeJilf"l:IHHY rrpaKTJiqecKH 6e3 ITOTep.b 3HeprHH; 

- Ha OCHOBe aHanH3a crreQHcpHKH pa60T.bl Ka)l(,n:Oro ITOTPe6HTeJI.H Bbipa6aTbl

BaIOTC.H TPe6oaaHIDi K aenHqHHe H 3aKOHOMepHOCT.HM H3MeHeHIDi ero ITHTaIOrn;ero 

HaITp.H)l(eHIDi a 3aBHCHMOCTH OT pe)l(HMa 3KcrrnyaTaQHH H ITOTPe6n.HeMoi1 MOIIJ;HO

CTH; 

- HCXO,n;.H H3 Bhl.HBJieHH.bIX TPe6oaaHHH pa3pa6aTbIBaIOTC.H a.n;arrTHBH.bie CHC

TeMhl 3JieKTPOCHa6)1(eHIDi Ha OCHOBe yrrpaan.HeMbIX ITO rrapaMeTPaM o6oeKTa pery

JIHpoBaHIDi HMrryJI.bCH.blX a.n;aITTHBH.bIX rrpeo6pa30BaTerre:i1 HaITp.H)l(eHIDi 6opTOBOH 

ceTH B Heo6xo,n;HMOe ,n;AA Ka)l(,n;oro IIOTPe6HTen.H HJIH HX KOM6HHaQHH. 

):(oKa3aHa ITPHMeHHMOCT.b rrpe,n;JIO)l(eHH.bIX rrpHHQHITOB KO BCeM CHCTeMaM 

6opTOBOro 3JieKTP006opy.n;oBaHIDi aBTOM06Hne:i1 KaK c IIOMOIIJ;.bIO TeopeTJiqecKHX, 

TaK If 3KCrrepHMeHTanhHbIX HCCJie,n;oBaHHH. 

Pa3pa6oTaHHbie MaTeMaT1ftlecKHe Mo.n;errH H YCTPOHCTBa .n;AA cHcTeM 3JieK

TPl-fllecKoro rrycKa, 3a)l(HraHIDI, 3JieKTPOCHa6)1(eHH.H, 3JieKTPOITpHao.n;a acrroMora

TeJihHoro o6opy.n;oaaHIDi IT03BOAAIOT 3HaqJiTeJibHO ITOBbICHTb 3KCITJiyaTaQH.OHHhie 

xapaKTepHCTHKH aBTOM06Hrre:i1, yaerrlf"l:IHTh cpoK crry)l(6h1 pa3JI1fqHhIX y3rroa H ar-



peraTOB, ynyqllIHTb 3KOJIOrWieCKHe xapaKTepHCTHKH H 3proHOMlflIHOCTb aBTOM0-

6HJibHOro rpaHcnopTa. ):(aHHbie )l,OCTH)KeHIDI Ha:H:.n,yT npaKTHqecKoe rrpHMeHeHHe 

np11 rrpoBe.n,eHHH pa6oT, KaK no Mo.n,epHH3aIJ;HH 3JieKrpoo6opy.n,oBaHIDI cyw:ecT

BYJOW:HX rpaHcnopTHbIX cpe.n,CTB, TaK H rrpH pa3pa6oTKe HOBbIX aBTOM0611neH:. 

B KaqecTBe 3aMeqaHHM aBTopecpepaTa cne.n,yeT OTMeTHTb: 

- B co.n,ep)KaHHH aBTOpecpepaTa He OTMeqeH OIIbIT 3apy6e)l(HbIX CTpaH B HCCJie.z;i:ye

MOM BOrrpoce; 

- B aBTOpecpepaTe He YKa3aHO, CKOJibKO CTOHT pa3pa6oTaHHbIM KOMIIJieKT. 

OrMeqeHHbie He)l,OCTaTKH HM B KOeM Mepe He CHH)KaIOT u:eHHOCTH pa60Tbl. 

B I.J,eJIOM pa6oTa BbIIIOJIHeHa Ha )l,OCTaToqHo BbICOKOM ypoBHe, co.n,ep)KHT COBO

KYIIHOCTb HayqHhIX pe3yJibTaTOB H noJIO)KeHHM, Bbl)l,BHraeMbIX aBTOpOM )],JUI 3a

W:HTbl, HMeeT BttyTpeHHee e.n,HHCTBO H CBH)l,eTeJibCTByeT 0 JIWIHOM BKJia.n,e aBTopa 

B HayKy. ):(HccepTaU:IDI cooTBeTCTByeT rpe60BaHID1M BAK, rrpe.n,·MrnJUieMbIM K 

.ll,OKTOpCKHM )l,HCcepTaIJ;IDIM, a ee aBTOp, rapMalll IO.B. )l,OCTOHH rrpHCY)K.ll,eHH~ 

yqeHOM CTerreHH .ll,OKTOpa TeXHHqecKHX HayK no crreu;HaJibHOCTH 05.09.03 - 3JieK

TPOTeXHWleCKHe KOMIIJieKCbl H CHCTeMbl. 

3aB. Kacpe.n,po.H: ABT0MaT113au;1111 

HHcpopMaI.J,HOHHbIX H TeXHOJIOrWieCKHX 

rrpoI.J,eCCOB (AMTII) 

P~13aHcKoro rocy.n,apcTBeHHoro 

Pa.n,110TeXHW1ecKoro yHHBepcHTeTa, 

.n,.T.H., npocpeccop A.K. MycoJIHH 

B.H. IIp)KeropnHHCKHM 



0 T 3 hIB 
ITOMOW:H11Ka reHepanbHOro .n:11peKTOpa ITO 11HHOBau:mrM 11 pa3Bl1Tl1IO 

AO «P513aHCKl1tt 3aBo.n: MeTanJI0KepaMl1l.fecK11x ITp116opoB>>, 

.IJ:OKTopa TexHw:recKYIX HayK ITpocpeccopa KpIOTt.IeHKO Onera H11KonaeB11t.Ia 

Ha aBTOpecpepaT .n:11ccepTau:1111 rapMawa IOp115I Bna.n:11M11poB11qa 

«CoseprneHCTBOB3HHe CHCTeM 3JieKTpoo6opyAOB3HHH 3BTOM06HJieii Ha OCHOBe 

3A3UTHBHblX npeo6pa30BaTeJieii 3JieKTpHl.feCKOH 3HeprHH», 

ITpe.n:cTaBJieHHOM Ha COl1CKaH11e y~ieHOH CTeITeHI1 .IJ:OKTopa TeXHl1t.IeCKl1X HayK ITO 

CITeu:11anoHOCTl1 05.09.03 - 3JieKrpOTeXHl1l.feCKl1e KOMITJieKChl 11 Cl1CTeMhl 

,l],11ccepTaU:l15I rapMawa IO.B. ITOCB5IW:eHa pa3pa60TKe MeTO.IJ:OB I1 cpe.n:CTB 

ITOBhillleH115I TexH11t.IecKoi1 roTOBHOCTl1 aBTOM0611JihHOi1 TexH11K11 (AT) 11 yn)'t.Iwemrn 

ee 3KCITJiyaTaU:110HHhIX xapaKTep11CTl1K. 

PeweH11e ITOCTaBJieHHhIX 3a.z:i:at.I OCHOBaHO Ha C03.IJ:aHl1I1 HOBhIX Cl1CTeM 

3Heproo6ecITeqeH1151 o6oeKTOB AT 11 11x KOMITOHeHTOB. ITp11 3TOM ITpe.n:ycMoTpeHo 

pa3.n:eJibHOe ITl1TaHI1e ITOTpe611TeJiei1: 3JieKrp11t.IeCKOH 3Hepr1111 c )'t.IeTOM 11X pe)l(l1MOB 

pa6oThI 11 xapaKTep11cT11K oKpy)l(aJOrn:e:H cpe.n:h1. B CB51311 c 3Tl1M aKTyanoHOCTh 

.IJ:l1CcepTau:110HHhIX 11ccne.n:oBaHl1H He BhI3hIBaeT COMHeHl1H. 

B .n:11ccepTau:11YI ITpe.n:Jio)l(eHhI HOBhie Ha)'t.IHO o6ocHoBaHHhie TexH11qecKYie 11 

TeXHOJIOfl1t.IeCKl1e pewemrn B 06nacT11 cosepweHCTBOBaH115I Cl1CTeM 

3JieKTpoo6opy.n:oBaHl15I Ha3eMHhIX TpaHCITOpTHbIX cpe.n:CTB, 11CITOJih30BaH11e KOTOpbIX 

BHOCl1T 3Haq11TeJihHhIH BKJia.n: B pa3B11T11e AT. 

ITpopa6oTaHhI TeopeT11qecKYI YI ITO.IJ:TBep)l(.n:eHhI 3Kcrrep11MeHTanhHO pa3n11qHhie 

aHanYITYiqecK11e Mo.n:en11 c11cTeM 3JieKTp11qecKoro ITycKa 11 3a)l(11raHl15I aBTOMo6mrn. 

Ha 11X OCHOBe C03.IJ:aHhI ycTpOHCTBa, Ha.n:e)l(HOCTh KOTOpbIX ITO.IJ:TBep)l(.IJ:eHa B 

rrpou:ecce 3KCITJiyaTaU:110HHhIX l1CIThITaHl1H MaKeTHhlX o6pa3U:OB. 

CYicTeMa yITpaBnemrn KJIYIMaTOM canoHa aBTorpaHCITopTHoro cpe.n:cTsa 

BhIII)'CKanacb cep11HHO. 

Pa3pa6oTaHhI peK0MeH.n:au:YI11 ITO rrp11MeHeH1110 ITpe.n:Jio)l(eHHhIX s 

.n:11ccepTau:1111 MeTo.n:oB, KOTOpbie MoryT cymecTBeHHO CHl1311Th Tpy.n:o3arpaThI 11 

ITOBhICl1Th TexH11qecKy10 roTOBHOCTh AT. 



Hamrg:i1e rry6rr11KaIJJIH B se.nyw:11x Ha~HhIX )l(ypHarrax, MHoroi-mcrreHHhIX 

rraTeHTOB Ha 11306peTeHmr 11 rrorre3Hbie Mo,n:err11 P<I> no,n:TBep)l(.naeT HOB113HY 

BblfIOJIHeHHbIX 11ccrre,n:oBaHl1H. 

B IJ;eJIOM MaTep11arr, co,n:ep)l(aw:11i1:c5f B pa6oTe, COOTBeTCTByeT BCeM 

Tpe6oBaHl15fM, npe,n:'h5fBAAeMbIM K .n11ccepTaIJ;I15£M, KOTOpbie rrpe,n:cTaBrreHbI Ha 

COl1CKaH11e ~eHOH CTerreHl1 ,n:OKTOpa TeXHWieCKI1X HayK. 

K co)l(arreH11IO, B pa6oTe rrpose,n:eHhI 3Kcnep11MeHTaJihHbie 11 TeopeT11"L£ecK11e 

l1Ccrre,n:oBaH115r TOJibKO oT,n:errbHhIX c11cTeM 3JieKTpoo6opy .nosaH115r AT: 

3JieKTponycKa, 3rreKTpocHa6)1(eH115r , 3rreKTporrp11so.na 

BCITOMOraTeJibHOfO o6opy,n:oBaHI15£. fio ,n:pyr11M CHCTeMaM HaMeqeHbl l'OJibKO 

HarrpasrreHI15£ I1X Mo,n:epH113aIJ;1111. 

0TMeqeHHbIH He,n:ocTaTOK He CHl1)1(afOT o6w:ero fIOJIO)l(l1TeJibHOf0 

BITe"l!aTJieHI15£ OT pa60Tbl. )J,11ccepTaIJ;l10HHa5f pa6oTa COOTBeTCTByeT Tpe6oBaHl15fM 

riorro)l(eH115r o nop5r,n:Ke rrp11cy)l(,n:eH115r y"L£eHhIX cTerreHei1, npe,n:'h5rBJI5reMhIM K 

,n:OKTOpCKl1M .n11ccepTaIJ;I15£M, a ee aBTOp fapMaill .IO.B. 3acrry)l(11BaeT 

rrp11cy)l(,n:eHl15f ~eHOH CTerreHl1 .ll:OKTOpa TexH11qecKl1X HayK no cneIJ;l1aJibHOCTH 

05 .09 .03 « 3rreKTpOTeXHl1"LfeCKl1e KOMITJieKCbI 11 Cl1CTeMbD> . 

fIOMOW:Hl1K reHeparrbHOro .n11peKTOpa 

no l1HHOBaIJ;l15rM 11 pa3Bl1Tl1IO AO « P5r3aHcK11i1 

3aso.n MeTarrrroKepaM11"L£eCKI1X np116opos» KpmTqeHKO O.H. 



OT3bIB 

Ha aBTopecpepaT )],I1CCepTaUI1I1 rapMarna IOpI15I Brra)],I1MI1pOBWrn Ha TeMy 

«CoBeprneHCTBOBaHHe CI1CTeM 3JieKTpoo6opy)],oBaHI15I aBTOM0611rre:H Ha 

OCHOBe a)],aI1TI1BHbIX npeo6pa3oBaTerre:H 3JieI<TpW:IeCKOH 3HeprI1I1»' npe)],

CTaBJieHHOH Ha COI1CKaHI1e yLieHOH CTeneHI1 )],OKTopa TeXHI1LieCKI1X HayK 

IToBbirneHHe 3Hepro3cpcpeKTI1BHOCTI1 TpaHcnopTHbIX cpe)],CTB 5IBJrneTc5I o)],

HHM I13 OCHOBHbIX HanpaBJieHHH I1HHOBaUI10HHOfO pa3BI1TI15I nepeB030LIHbIX CI1C

TeM. PaccMaTpHBaeMa5I )],11ccepTau110HHa5I pa6oTa HanpaBrreHa Ha no11cK · M 06oc

HOBaH11e HOBbIX HayLIHO-TeXHI1LieCKI1X perneHHH B o6rraCTI1 COBeprneHCTBOBaHI15I 

cttcTeM ynpaBrreHH5I 3Heproo6ecneLieHHeM 3rreKTpoo6opy,1J,0BaHI15I aBTOM06m1e:H c 

3JieMeHTaMI1 HairnnrreHI15I 3HeprI1I1, I1 C03)],aHI1e HOBbIX CI1CTeM 3HeprocHafoKeHH5I 

I1 I1X KOMnOHeHTOB. TaKOH no)],XO)], onpe)],eJI5IeT aKTyarrbHOCTb I1 BOCTpe6oBaH

HOCTb pe3yJibTaTOB I1CCJie)],OBaHI1H I1 pa3pa60TOK aBTOpa )],I1CCepTaurm. 

ITo uerr11, pernaeMbIM 3a)],aLiaM, norryLieHHbIM HOBbIM HayLIHbIM 11 npaKTMLie

CKHM pe3yJibTaTaM, MeTO)],OJIOfI1I1 I1CCJie)],OBaHI15I I1 CO)],ep)KaHI·UO )],I1CCepTaUI10H

Ha5I pa6oTa COOTBeTCTByeT nacnopTy HayLIHOH cneurmJibHOCTI1 05.09.03 «3rreK

TPOTeXHI1LieCKI1e KOMnrreKCbI 11 c11cTeMbD>. 

B ocHoBy )],I1CcepTau110HHOH pa6oTbI norrmKeHa I1HHOBaUHOHHa5I K0Huenu115I 

nocTpOeHI15I 3JieKTpoo6opy)],oBaHI15I aBTOM06I1JibHOH TeXHI1KI1, corrraCHO KOTOpo:H: 

Hanp5I)KeHI1e 6opTOBOH ceTI1 paccMaTpI1BaeTC5I He KaK paBHO npe)],Ha3Ha

LieHHOe )],JI5I Bcex n0Tpe611Terre:H, a KaK HCXO)],Hoe )],JI5I npeo6pa3oBaHI15I c uerrbfO 

norryLieHI15I 6orrbrnero 11rr11 MeHbrnero 3HaLieHI15I 3TOH BerrwmHbI c MI1HI1MaJibHbI

MI1 noTep5IMI1 3HeprI1I1 npI1 TaKOM npeo6pa30BaHHI1; 

Ha OCHOBe aHaJII13a oco6eHHOCTett pa60TbI Ka)K)],OfO noTpe6ttTeJI5I ycTaHaB

JII1BafOTC5I Tpe6oBaHI15I K pau110HaJibHOMY Hanp5I)KeHI1fO nHTaHI15I I1 3aKOHOMepHO

CT5IM I13MeHeHI15I ero B 3aBI1CI1MOCTI1 OT pe)KI1Ma 3KCnrryaTaUI1I1 I1 noTpe6rnreMOH 

MOIUHOCTI1; 

I1CX0)],5I I13 BbI5IBJieHHbIX Tpe6oBaHI1H, o6ocHOBbIBaeTC5I uerrecoo6pa3HOCTb 

I1CnOJib30BaHI15I a)],anTHBHbIX CI1CTeM 3JieKTpOCHa6)KeHI15I, cpyHI<UI10HI1PYfOIUI1X Ha 

OCHOBe ynpaBJI5IeMbIX no napaMeTpaM o6beKTa peryrr11poBaHI15I MMnyrrbCHbIX 

a)],anTHBHbIX npeo6pa30BaTerre:H Hanp5I)KeHI15I 6opTOBOH ceTI1 B npe)],nOLITMTeJib

HOe )],JI5I Ka)K)],OfO noTpe611TeJI5I I1JII1 I1X KOM6I1HaUI1I1 Hanp5I)KeHI1e nHTaHI15I. 

c I1CnOJib30BaHI1eM npe)],JIO)KeHHblX B )],I1CCepTaUI1I1 Hay-qHo-TeopeTHLieCKMX 

pa3pa60TOK I1 Ha OCHOBe pe3yJibTaTOB npoBe)],eHHbIX aBTOpOM pa60Tbl 3KcnepH

MeHTOB o60CHOBaHa np11MeHI1MOCTb npe)],JIO)KeHHbIX npI1HUI1nOB I1 MeTO)],OB KO 

BCeM 3JieMeHTaM 6opTOBOfO 3JieKTpoo6opy)],oBaHI15I aBTOM0611rrei1. 

Pe3yJibTaTbl, norryLieHHbie B )],I1CCepTaUI1I1 rapMarna IO.B., MoryT HaHTI1 

npHMeHeHHe B I1H)KeHepHOH npaKTHKe rrpI1 pa3pa60TKe 3JieKTpoo6opy)],oBaHI15I 

HOBbIX o6pa3UOB aBTOM06I1JibHOH TeXHI1KI1, a TaK)Ke rrpI1 MO)],epHI13aUMI1 3KCTIJiya

TI1pyeMoro no)],BH)KHOro cocTaBa. Crre)],yeT TaK)Ke YKa3aTb Ha B03MO)KHOCTb 11c

norrb30BaHI15I pa3pa60TOK COI1CKaTeJI5I B ,1J,pyr11x TeXHOJIOfI1LieCKI1X CI1CTeMax co 

CJIO)KHbIM I1 pa3H006pa3HbIM no CBOeMy COCTaBy 3JieKTpoo6opy)],oBaHMeM. 



¥13 aBTOpecpepaTa He5ICHO, HaCKOJibKO CHIDKaIOTC5I 3KCrrnyaTaIJJ10HHbie pac

XOJJ:bl aBTOTpaHCIIOpTHOH opraHH3aU:HH c ytieTOM BHe,IJ,peHH5I pa3pa6oTaHHbIX 

KOHU:eIIU:HH H MeTO,Il,OJIOrHH IIOCTpoeHH5I CHCTeMbI IIHTaHH5I 3Jierupoo6opy.n:oBa

HH5I aBTOTpaHcrropTHbIX cpe,n:CTB. l1cxo,n:5I H3 rrpaKTW-IeCKHX u:eneli, CJie,IJ,OBaJIO 6br 

TaK>Ke o60CHOBaTb HOpMaTHB CHH)KeHH5I TaKHX paCXO,Il,OB (HarrpHMep, Ha O.D:HY 

TOHHY rpy30IIOJJ:beMHOCTH aBTOM06HJI5I B pac11eTe Ha 100 KM rrpo6era c y'leTOM 

BH,n:a HCIIOJib3yeMoro TOIIJIHBa JJ:JI5I pa60Tbl JJ:BHraTeJI5I BHyTpeHHero cropaHH5I, a 

TaIOI<e JJ:JI5I 3JieKTpOM06HJieli). 

B u:eJIOM .[(HCcepTaU:H5I rapMarna IO.B. rrpe.r:i:cTaBJI5IeT co6oli 3aBeprneHI-IYIO 

Ha)''lHO-HCCJie,n:oBaTeJibCKYIO pa6oTy HapO.[(HOX035IHCTBeHHOro 3Ha'1eHH5I. 'Hay'l

Hble pe3yJibTaTbl, rrony11eHHble COHCKaTeJieM, HMeIOT cyiu:ecTBeHHOe 3Ha'1.eHHe 

JJ:JI5I IIOBblllieHH5I Ha,n:e)KHOCTH pa6oTbl 3JieKTpoo6opy.n:oBaHH5I aBTOM06HJieli, 

yny11rneHH5I HX 3KCIIJiyaTaU:HOHHbIX, 3proHOMH'1.eCKHX H 3KOHOMH'1.ec1rnx xapaK

TepHCTHK. C.z::i:enaHHbre aBTopoM ,n:ttccepTaU:HH BbIBOJJ:bI H peKoMeH.z::i:au:irn 06ocHo

BaH1r pa3pa6oTaHHbIMH MO,n:eJI5IMH, BbIIIOJIHeHHbIMH pac11eTaMH, JIOrH'leCKHMH 

.[(OBO,IJ,aMH, CCbIJIKaMH Ha pe3yJihTaTbI, rrony11eHHbie .n:pyrttMH HCCJie.[(OBaTeJI5IMH, a 

TaK)Ke IIOJJ:TBep)K.[(eHbl 3KCIIepttMeHTaJibHO. 

ABTopecpepaT paccMaTpHBaeMOH ,n:ttccepTaU:HH rapMarna IO.B. COOTBeTCT

ByeT BCeM Tpe6oBaHH5IM BAK, ITpe,n:n5IBJI5IeMbIM K .[(OKTopcKHM ,IJ,ttccepTau:rrnM, B 

CB5I3H c 11eM aBTOp JJ:HCCepTaU:HH 3aCJIY)KHBaeT ITpHCY)KJJ:eHH5I eMy y11eHOH CTeITe

HH JJ:OKTopa TeXHHIJ:eCKHX HayK ITO Hay11HOH CITeu:ttaJibHOCTH 05.09.03 - «3JieK

TpOTeXHH11eCKHe KOMITJieKCbI H CHCTeMbI». 
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OT3hIB 

Ha aBTOpecpepaT .z:u1ccepTaUIUi Ha COllCKam1e y11eHOH CTerreHll 

.[{OKTOpa TeXHll"lleCKllX HayK 

f apMarna IOpmi: Bna,n:m.mpoBH11a 

Ha TeMy «CoBeprneHCTBOBaHHe CllCTeM 3JieKTpoo6opy,n:oBaHI·UI aBTOMoforne:H. Ha 

OCHOBe a,n:aIITHBHbIX ITpeo6pa30BaTeJiei1. 3JieKTpll1IeCKOH 3Hepnni» 

ITO CITeIJ,HaJfbHOCTH 05 . 09. 03 « 3JieKTpOTeXHWieCKH e KOMITJieKCbI I1 CHCTeMbI». 

TeMa )JJ1CcepTaIJ,HH aKTyaJibHa, TIOCKOITbKY HaITpaBrreHa Ha perneHtte Ba)KHOH 

Hay11Ho-rrpaKTI11.JeCKOH rrpo6JieMbI 110BbIWeHJUI y poBH5l pa6oTOCl10C06HOCTl1 

OTeLJeCTBeHHOH aBTOM06HJibHOH TeXHl1K l1 (AT). 

Hay11Ha5l HOBI13Ha 11ccrre)J,0BaH115l 3aKrr10LJaeTC5l B pa3pa6oTKe aBTopoM : 

- HOBbIX ITpHHIJ,HITOB ITOCTpOeHml. 3ITeKTpoo6opy.ll,OBaHH5l H TeopeTI11.JeCKI1X 

ITOJIO)KeHMH n o yny11rneHI1lO 3KcrrnyaTaIJ,HOHHbIX xapaKTepI1CTI1K 6opTOBOf'O 

3JieKTpoo6opy )J,OBaHI15l aBTOM06HJI5l , 3aKJil01ialOIUHeC5l B opraHH3aIJ,m1 

.ll,mpcpepeHIJ,I1pOBaHHOf'O III1TaHI1I1 IIOTpefonen eii c IIOMOIUblO peryrrttpyeMbIX no 

rrapaMeTpaM o6neKTa peryrr11poBaHH5l I1MIIYITE.CHbIX a)J,aITTI1BHbIX I1CT01.JHI1KOB 

3Heprtt11; 

- MaTeMaTH"lleCKOH MO)J,eJIH CllCTeMbI 3JleKTpHLieCKOf'O rrycKa ,[{BllraTeJI5l 

BHyTpeHHero cropaHI15l c KOH)J,eHCaTOpHbIM HaKOIIMTen eM 3HeprI1H B WI1pOKOM 

.[{HaIIa30He mmp5I)KeHHH, rrpeBbIWalOIUHX HOMvIHaJibHbie, Ha OCHOBe KOTOpbIX 

pa3pa6oTaHbI 3ITeKTpI11IeCKI1e y cTpOHCTBa, KOHCTpyKTI1BHbJe I1 TeXHOJIOf'l11.JeCKI-ie 

peweHH5l , 06ecrreq11Ba10m11e TIOBbIWeHHe M Oll.l,HOCTl1 CHCTeMbl ITycKa )J,BI1f'aTeIT5l , c 

y-qeToM TeMnepaTypbI 0Kpy)Ka1-0meti cpe.ll,bI ; 

- MaTelVIaTl11ieCKI1X MO)J,eJieH I1 ITpe.ll,JlO)KeHHbIX Ha l1X OCHOBe y cTpOHCT B 

CHCTeMbl 3a)KJffaHH5l , CO.ll,ep)Kam11x )J,Jl5l o6nacni ITYCKOBbIX qacTOT ITOBbi lllalOll.l,l1H 

ITpeo6pa30Ban:rrh, a )J,Jl5l o6JiaCTI1 pa601.Jl1X "9.aCTOT ITOHI1)KalOIUI1H 

ITpeo6pa30BaTeJlb, HaITp5I)KeHH5l KOTOpbIX o6ecITe1.JHBalOT I10CT05IHHY1-0 BeITI11.J l1HY 

K03cpcpHU:HeHTa 3aITaca ITO BTOptt1IHOMY HaITp5I)KeHHI-O; 

- TeXHW ieCKHX perneHHH CHCTeMbI 3ITeKTpOCHa6)KeHH5l Ha OCHOBe lllHpOTHO

HMITYITbCHOf'O pery n5ITopa, 06ecITe11HBa10mHx, c y 11eToM TeMITepaTypHoro pe)KHMa 

ITOBbillleHHe CTeITeHH 3ap5I)KeHHOCTl1 l1 ITpo,n:n eHHe cpoKa CJ1Y)K6 bJ 

aKKYMYJI5ITOpHOH 6aTapeH; 

TeXHI11.JeCKHX peweHHH ITO pa3.ll,eJieHl11-0 ITpHKJia)J,bIBaeMbIX K 

ITOTpe6HTeIT5IM 3ITeKTpl1"9.eCKOH 3HeprHI1 HaITp5I)KeHHH, cpopMHpy eMbIX 

HCT01.JHHKOM BTOpl11.JHOf'O 3JieKTpOITl1TaHl15l , o6ecITe1.Jl1BaJ-Oll.l,ero HaITp5I)KeHI1e Ha 

ypoBHe HOMl1HaJ1bHOf'O, He 3aBHC5lll.l,ee OT HaITp5I:>K:eHI15l aKKYMYJI5ITOpHOH 6aTape11 ; 

- 3JieKTj)OITpI1BO.[{OB BCI10MOf'aTeITbHOf'O o6opy.ll,OBaHl15l , o6ecITe"9.HBal-OIUl1 X 

ITJiaBHOe peryn ttpoBaHHe HaITp5I)KeHI15l Ha )J,BHf'aTeIT5IX ITOCT05IHHOf'O TOKa B 

ITpe.ll,errax OT HYJI5l )J,0 HOMHHaJihHOf'O. 

TeopeTH11ecK11e 11 3KcrrepHMeHTaJihHhie HCCJie)J,oBamrn 6bIJIH ITpoBe)J,eHbI H a 

aBTOM06HJI5IX M apoK KaMA3 (24 B 6opTOBa5l CeTb, )J,I13eJib ), 3HJ1- 4334, r A3 , B A3 

( 6opToBa5l ceTh 12 B, 6eH3HHOBhie ,n:BHraTeJIH BHyTpeHHero c r opaHH5l ) . 

Pa3pa6oTaHHbie Hay11Hbie ITOJIO)KeHH5l, npe,n:JIO)KeHHbie ycTpoifcTBa H TexHH"9.ecKHe 



pernemu1 3Ha ln1TeJihHO ynrrrualOT 3KcrrnyaTaUMOHHhie xapaKTepMCTMKV! 

aBTOTpaHCITOJJTHhIX cpe,.a:CTB I1 MoryT 6hITh I1CITOJih30BaHhI npH C03,.a:aHI1H HOBhIX 

o6pa3UOB aBTOM06I1JihHOH TeXHI1KI1 I1 npI1 l'v10.Ll:epHI13aUI1H 3KCTIJiyani:pyeMbIX 

aBTOM06Mn e:H , a TaK>Ke MCITOJih30BaHbI B y11e6HOM rrpouecce p5I,.a:a BY3oB. 

HaylfHI>Ie pe3yJihTaThI H TeopeTMlfeCKMe ITOJimKeHI15I ,.a:MccepTallI1I1 

ony6nMKOBaHhI B 68 ITeqaTHhIX pa6oTax, B TOM q11cne B I13LI.aHM5IX I13 «Tiepeqmr 

peueH3I1pyeMhIX HaylfHhIX H3,.a:aHI1ll, B KOTOpbIX .Ll:OJI)KHbI 6hITb OITy6JIHKOBaHbl 

pe3yn1TaThI )JlMCcepTaUMH Ha co11cKaH11e yqeHoH cTeITeHH KaH,.a:M)laTa HayK» BAK 

MMHo6pHayKH - 33 pa60ThI, ITonyqeHo 38 ITaTeHTOB P<D. 

Pe3yn 1TaThI 11ccne,.a:osamrn arrpo6MpoBaHhI Ha 18 Me'IK,.a:yHapoJIHhIX, 6 
Bcecot03HhIX M 6 Me)KBY30BCKHX, 8 BHYTPHBY30BCKHX KOHcpepeHUH5IX. 

3aMeqam1e ITO pa6oTe: B TeKcTe asTopecpepaTa o Tc yTCTBYlOT cBe)],eHH5I o 

TeMrrepaTypHlbIX rpaHMUax rrpH ITOJiylfeHMH paUMOHaJibHbIX xapaKTepHCTHK 

CHCTeM 3JieKTpoo6opyLI,oBaHH5I aBTOM06HJieli 3a ClfeT pa3pa60TKH I1 ITPI1MeHeHH5I 

a,.a:arrTHBHbIX npeo6pa30BaTeJiell ITapaMeTpOB 3JieKTPI1lfeCKOH 3HeprI1H. 

C ,.a:enaHHOe 3aMe1.JaHMe He CHM)KaeT ueHHOCTH pa60TbI. 

Cy,.a:5I ITO aBTOpecpepaTy, ,.a:11ccepTaUI10HHa5I pa6oTa rapMarna lOpH5I 

Bna,.a:MMMpOBHlfa 5IBJI5IeTC5I 3aKOHlfeHHOH HaylfHO-KBanmpHKaUMOHHOH pa6oToii , B 

KOTOpoii Ha OCHOBaHHI1 pa3p a6oTaHHhI X rrpI1HUI1I10B ITOCTpoeHI15I I1 p a3BHTI15I 

a ,.a:aITTI1BHOH CMCTeMhI 3JieKTpoo6opy,llOBaHI15I aBTOM06HJI5I, KaK e)lMHOH CHCTeMbl c 

o6paTHhIMI1 CB5I35IMH, ITpe,.a:JimKeHhI HOBhi e HaylfHO o6oCHOBaHHbie TeXHH1feCKI1e YI 

TeXHOJIOrMlfeCKHe perneHI15I , KOMITJieKC I1HHOBaUHOHHhIX ycTpOHCTB YI 

KOHCTPYKTOpCKMX pa3pa6oTOK, 3HaqYJTeJihHO rroB11rnat01ui1x 3KcrrnyaTau110HHhie 

xapaKTepI1CTI1KY! l1 Ha,.a:e'/KHOCTb CY!CTeM 3JieKTpoo 6opy,.a:oBaHH5I aBTOM06Irnei1 , 

o c o6eHHO B 3 KCTpeMaJibHhIX Hl13KOTeMnepaTypHbIX ycnOBI15IX 3KcnnyaTaUHI1 , 

BHe)],peHMe KOTOpbIX BHOCHT 3HalfMTeJihHbIH BKJia ,.a: B pa3Bl1Tl1e aBTOM06HJihHOro 

TpaHCITOpTa Pocc11M. ,[(11ccepTaUHOHHa5I pa6oTa OTBelfaeT ITYHKTY 9 « TionmKemrn o 

ITOp5I,z::i:Ke ITpncy)K,z::i:eHH51 ylfeHbI X CTeITeHeH» , COOTBeTCTByeT CITeuMaJihHOCTH 

05 .09.03 «3JieKTpOTeXHI11feCKI1e KOMITJieKCbI I1 CI1CTeMhI», a ee aBTOp rapMaW 

lOpMli Bna,.a:HMMpOBHlf 3acJiy)KMBaeT ITpI1CY)KJleHH51 ylfeHoii cTerreHH ,.a:oKTopa 

TeXHHlfeCKHX HayK. 

,[(OKTOp TeXH.HlfeCKI1X HayK, ,z::i:oueHT, 

ITpocpeccop Kacpe,.a:p11 yITpaBneHI151 KaqecTBOM, 

MeTponorMH H cepTI1cpI1KaUMH <Dr:EOY BO 

«!Oro-3arra11Hh1i1 rocy 11apcTBeHHhiil ~ 
yH11sepc11TeT» / !/7 ~--;> Kyu B an11M BacHn 1es11q 



OT3hIB 

YTBEP)l(,I(AIO 

ITpopeKTOp 110 Ha~Hoii pa6oTe 11 

HHHosaumrM <1>r:60Y BO 

« 18 » Ma.5! 2017r. 

Ha aBTOpecpepaT .n:11ccepTau1111 rapMarna IOpIDI Brra,n:HMHpOBHqa: 

«CoseprneHCTBOBaHHe CHCTeM 3JieKTP006opy,n:oBaHl15I aBTOM0611rrei1: Ha 

OCHOBe a.n:a11THBHblX 11peo6pa30BaTerrei1: 3JieKTp11qecKOM 3HeprHH», 11pe,n:cTaBJieHHOM 

Ha COHCKaHHe y"t.J:eHOM CTel1eHH .ll:OKTOpa TeXHHqecKMX HayK 110 c11eu11arrbHOCTl1 

05.09.03 - 3rreKTPOTeXHJ1qecKHe KOM11JieKCbl l1 CHCTeMbl 

AKTyaJibHOCTh pa6oThI o6ycrrosrreHa Heo6xo,n:11MocTbIO 110Bb1rneHH5I yposmr 

pa60Toc11oco6HocT11 oTeqecTBeHHOii aBTOM0611rrhHOM TexHHKH (AT). 

IToKa3aTeJI5IMH ypoBH5I pa60Toc11oco6HocT11 5IBJI5IIOTC5l: cpoK H3Hoca ,n;BC, 

BJII15IHI1e Ha 3KOJI0fl1IO OKpy)l(aIOw;eM: cpe,n:bI, BpeM5I 110.n:roTOBKH aBTOM06RJI5I K 

pa6oTe B 3KCTPeMaJibHblX 11p11po,n:HO-KJIHMaTHqecKRX l1 TeM11epaTypHbIX ycrrOBR5IX. 

,[(aHHbie 110Ka3aTeJIH B 011pe,n:err5IIOI.Uei1 CTel1eHH 3aBHC5IT OT KaqecTBa pa60Tbl 

3JieKTpoo6opy.n:osaHH51 aBTOM0611rrhHoi1 TeXHHKR. B HaCT05II.Uee speM51 c11cTeMbI 

3JieKTpoo6opy ,n:oBaHl151 aBTOM0611rrei1: 110CTpoeHhl TaKHM o6pa30M, qTo BCe 

110TPe611Terr11 coe,n:11HeHb1 11aparrrrerrhHO 11 110,n:KJIIOqeHbI K 6opTosoi1: ceTH. ITp11 

110.n:o6HOM 110.ll:KJIIQqeHHH CHCTeMbl 3JieKTpoo6opy,n:oBaHl15I OKa3bIBaIOT B3al1MHOe 

BJII15IHI1e qepe3 06w:11M: l1CToqHJ1K 11l1TaHH5I, qTo He c11oco6cTByeT BblCOKOM 

pa60Toc11oco6HocT11. Y cTpaHeH11e YKa3aHHhIX He,n:ocTaTKOB B pa6oTe 

311eKTpoo6opy.n:osaHH5I 5IBJI5IeTC5I aKTYaJihHOM 3a,n:aqei1: B perneHHH 11po6rreMbI 

11osbrrueHIDI pa60Toc11oco6HocT11 AT B uerroM. 



OcHOBHhie rroJio:>Kemu1 .u11ccepTa1.1,:i.u1 HallIJII1 .uocTaTOY:Ho rroJIHoe OTPa:>KeH11e B 

orry6miKOBaHHhIX ITO ee pe3yJihTaTaM rreY:aTHhIX pa6oTax. ,ll,oCTOBepHOCTh pe3yJihTaTOB 

BhIIIOJIHeHHhIX aBTOpOM aHaJII1Tw-IeCKI1X I1 3KCrrepHMeHTaJihHhIX I1CCJie,ll,OBaHHii 

COMHeHMii He BhI3hIBaIOT. 

,Il,aHHa5I L{HCCepTaUH5I 5IBJI5IeTC5I HayY:HO-KBaJIH~HKaUHOHHOH pa6oTOH, B KOTOpOH Ha 

OCHOBe aHaJIH3a BbIIlOJIHeHHbIX npyrHMH aBTOpaMl1 11ccnenosaHl1H no naHHOH rrpo6neMe 11 

pa3pa60TOK aBTOpa C~OpMym1poBaHbl HOBbie Haytrno o6oCHOBaHHbie TeXHHY:eCKHe 11 

TeXHOJIOfHY:eCKHe peweHH5I B o6naCTl1 COBepweHCTBOBaHl15I Cl1CTeM 3JieKTP006opy L{OBaHl15I 

Ha3eMHbIX TPaHcrropTHbIX cpe,UCTB, BHenpeH11e KOTOpblX BHOCl1T 3Ha411TeJibHbIH BKJiaL{ B 

pa3B11T11e 3KOHOMl1KH CTPaHbI. 

B CBOIO oqepe,ll,b H3 aBTOpecpepaTa He 5ICHO, KaKMe TeXHl1Y:eCKI1e cpe,ll,CTBa 6hIJIH 

pa3pa6oTaHbI B .u11ccepTa1urn .LJ.JI5I rrpose.uemrn I13MepeHHM c11cTeM 3a:>KHraHI15I H rrycKa. 

C.ueJiaHHhie 3aMeY:aHI15I He HOC5IT rrp11H1.1,11rr11aJihHoro xapaKTepa H He CHH:>KaIOT 

HayqHOM H rrpaKTHY:eCKOii: 1.1,eHHOCTI1 pe3yJihTaTOB rroJiyqeHHhIX B paMKax HayqHo

KBaJIHcpI1Kal.l,HOHHOM pa60Thl. 

Pa6oTa BhIIIOJIHeHa Ha .uocTaTOY:HO BhICOKOM HayqHo-Texm1qecKoM yposHe 11 

cooTBeTcTsyeT Tpe6osaHIDIM BAK, rrpe,ll,'h5IBJI5IeMhIM K ,ll,OKTopcKMM .u11ccepTa1.1,115IM. 

AsTop, fapMallI IO.B., .uocTOHH rrpHCY:>K.UeHH5I yqeHoii cTerreHH .LJ.OKTopa 

TeXHHY:eCKHX HayK. 

0T3hIB Ha asTopecpepaT o6cy:>K.UeH Ha 3ace_uaHHH Kacpe.uphI 

«3JieKTpoo6opy.uosaHHe H aBTOMaTHKa cy.uos» rrpoTOKOJI M~ 8 OT 17 MM 2017ro.ua 

cpe.uepaJihHoro rocy.uapcTBeHHoro 610.u:>KeTHoro o6pa3oBaTeJihHoro yqpe:>K,ll,eHIDI 

BhIClllero o6pa3oBaHH5I «AcTpaxaHCKMM rocy.uapcTBeHHhiii TeXHHY:eCKMii YHHBepcHTeT», 

414056, r. AcTpaxaHh, yJI. TaTH11.1,esa, 16, TeJI.: (8512) 61-43-00, (8512) 61-41-19, Be6-

caii:T: http://www.astu.org. 

3ase,UYJ011.l,HM Kacpe.upoii «3JieKTpoo6opy.uosaHHe 

H aBTOMaTHKa cy,ll,OB» 

KaH,ll,11,ll,aT TeXHHY:eCKHX HayK (05.13.06), ,ll,Ol.l,eH/ _ ___/ 

~ / H.r. PoMaHeHKO 



OT3bIB 
Ha aBTOpecpepaT )J;HCcepTau;m1 rapMarna IOpIDI Bna.n;HMHpOBWia: 

«CoseprneHCTBOBaHHe CHCTeM :meKTP006opy.n;oBaHIDI aBTOMofomeH: Ha OCHOBe 
a.n;anTHBHbIX rrpeo6pa:30BaTeneH: 3JieKTPH11eCKOM 3HeprHH», rrpe.n;cTaBJieHHOM 

Ha COHCKaHHe yqeHOM CTerreHH )J;OKTOpa TeXHwiecKHX HaYK no cneu;HaJibHOCTH 
05.09.03 - 3rreKTPOTeXHwiecKHe KOMIIJieKCbI H CHCTeMbI 

AKryarroHOCTb .n;wccepTatiwoHHOM pa60TbI rapMarna IOpIDI Bna.n;HMHpOBWia 
o6ycrrosrreHa Heo6xo.n;HMOCThIO coseprneHCTBOBaHIDI cHcTeMbI 3neKTP006opy.n;osa
HID1 aBTOMo6wrroHOM TeXHHKH, HHTeHCHBHO wcnorrb3yeMoli no Ha3HaqeHHIO. CowcKa
Tenh ccpopMYITHpOBarr KOHKpeTttyIO u:errb wccrre.n;oBaHIDI H .n;arr OTBeTbI Ha npOTHBO
peqIDI B HaYKe H npaKTHKe, BbUIBJieHHhie B xo.n;e aHaJIH3a COCTOHHIDI BOIIpoca. 
~ perneHIDI nocTaBJieHHOM HayqHOM u:errH aBTOp: 
- pa3pa6oTarr MeTO)J;hI H cpe,r:i:cTBa .D;HcpcpepeHu;HpoBaHHOro 3JieKTPOCHa6)1(eHIDI 

CHCTeM 3JieKTP006opy.n;oBaHIDI aBTOM06HneH: c npHMeHeHHeM a.n;anTHBHbIX rrpeo6pa-
30BaTerreH: napaMeTPOB 3JieKTPWiecKoli 3Heprww; 

- pa3pa6oTarr MaTeMaTH11eCKYIO Mo.n;enh rrpou;ecca 3JieKTPHqecKoro rrycKa as
TOMo6wnI>Horo )J;BHraTeJUI B llIHpOKOM .n;wana30He nHTaIOI.D;HX HanpH)l(eHHM 3JieKTPO
)J;BHraTeJUI CTapTepa; 

- pa3pa6oTarr qwcrreHttyIO MO)J;eJib cpyma~HOHHpOBaHIDI CHCTeMbI 3a)l(HraHIDI 
6eH3HHOBoro .n;swraTeJUI )];JUI llIHpoKoro ,n;Harra3oHa no.n;asaeMbIX HanpH)l(eHHli, Teo
peTH11ecKH o6ocHoBaTb YCTPOMCTBO asT0MaTH11ecKoro peryrrwposaHIDI cwcTeMbI 3a
)l(HraHID1, o6ecneqwsaIO~ee cTa6wrrhttyIO serrWIHHy K03cpcpwu;HeHTa 3arraca no BTO
pH11HOMY HarrpH)l(eHHIO; 

- nposerr TeopeTWieCKHe HCcrre.n;oBaHHH, BbUIBHJI H ccpopMYITHpOBaJI 3aKOHO
MepHOCTH H3MeHeHIDI 3KcnrryaTau;woHHhIX xapaKTepwcTHK noTPe6wTerreH: 3Heprww B 
3aBHCHMOCTH OT BeJIHqHHhl rro.n;aBaeMhrx HaIIpj{)l(eHHM CHCTeMhl 3JieKTPOCH36)1(eHIDI 
H Ha OCHOBe BbUIBJieHHhIX 3aKOHOMepHOCTeM wccrre.n;oBaTb B03MO)l(HOCTH ysenH11e
HIDI cpoKa crry)l(6bl aKKYMYJUITOpHbIX 6aTapeH:, ycTaHOBJieHHbIX Ha aBTOM06HJie; 

- Hccrre.n;osarr 3aBHCHMOCTH 3KcrrrryaTaD;HOHHbIX xapaKTepHCTHK 3JieKTPOnpH
BO)J;OB BcnoMoraTeJibHOro o6opy.n;oBaHIDI, CHCTeM BeHTHJUID;HH H OTOIIJieHIDI carroHa, 
OXJia)l(,lJ;eHIDI ,n;BC, CTeKJiooqHCTHTerreH:, CTeKJiono.n;oeMHHKOB OT IIHTaIO~ HarrpH
)l(eHHM H TeopeTWieCKH )J;OKa3aTh B03MO)l(HOCTb aBTOMaTH11eCKOro peryrrHpOBaHIDI 
H3MeHeHIDI BeJIWIHHbI rro.n;asaeMbIX HarrpH)l(eHHli; 

- pa3pa6oTarr 3cpcpeKTHBHhie 3JieKTPWiecKHe YCTPOMCTBa )];JUI ocHOBHhIX c11c
TeM 3JieKTP006opy.n;oBaHIDI aBTOM06HJibHOM TeXHHKH c a.n;anTHBHhIMH rrpeo6pa30Ba
TeJUIMH rrapaMeTPOB 3JieKTPWieCKOM 3HeprHH, o6ecrreqHBaIOID;He yrryqrneHHe rrycKO
BbIX csolicTB .n;s11raTeJU1 BttyrpeHHero cropaHIDI, 6ecrrepe6oii:Hoe HCKpoo6pa3oBaHHe 
CHCTeMhI 3a)l(HraHIDI, yrryqrneHHe 3KCrrrryaTaD;HOHHbIX xapaKTepHCTHK CHCTeMbl 
3rreKTPOCHa6)1(eHID1 c yqeTOM pe)l(HMOB pa6oTbI IIOTPe6HTerreH: 3HeprHH, yrryqrneHHe 
3proHOMH1ieCKHX, CKOpOCTHbIX, TeMneparypHbIX H rrpoqHX 3KcrrrryaTaD;HOHHbIX xa
paKTepHCTHK, 06ecrreq11saeMhIX 3JieKTPOIIpHBO)J;OM; 

- rrposerr 3KCrrepHMeHTaJibHbie HCCJie)J;OBaHHH ycoseprneHCTBOBaHHhIX CHCTeM 
rrycKa, 3a)l(HraHIDI, 3JieKTPOCHa6)1(eHHH, 3JieKTPOIIpHBO)J;a BCnoMoraTeJibHOro o6opy-



,ll;OBaHlUI c pa3pa6oTaHHhIMH rrpeo6pa30BaTeJUIMH rrapaMe'I'pOB 3JieK1'pWieCKOH 3Hep

rHH B aBTOM06HJibHOH TeXHH:Ke. 

Pe3yJibTaTbI, IIOJIYtieHHbie aaTopoM, Hali,n:yT rrpH:MeHeHHe rrpH pa3pa6oTKe 

3JieK1'p006opy,n:oBaHIDI HOBblX o6pa3U:OB aBTOM06HJibHOH TeXHHKH, a ycTaHOBJieH

Hbie B pa6oTe aHaJIHTWiecme 3aBH:CH:MOCTH - MeCTO rrpHMeHeHlUI B H:IDKeHepHOH 

rrpaKTH:Ke. 

Ill..H:poKHli Kpyr peaJIH:3aU:HH:, IIOJIYtieHHbIX aBTOpOM pe3yJibTaTOB H:CCJie,n:osa

HIDI B pa3JIW!HbIX opraHH3aU:IDIX, a TaIOKe 60JiblliOH o6oeM 3KCrrepH:MeHTaJibHbIX pa-

6oT H: KoppeKTHruI o6pa60TKa IIOJIYtieHHOH H:H<pOpMaU:H:H: II03BOJIHJIH aBTopy o6ecrre

qaTb Heo6XO,n:HMYJO ,ll;OKa3aTeJibHOCTb H: ,ll;OCTOBepHOCTb OCHOBHblX pe3yJibTaTOB H:C

cne,n:osaHIDI H: IIO,ll;TBep,n:HTb H:X rrpaKTH:qecKyro 3HaqHMOCTb. 

Ilo rrpe,n:cTaBJieHHblM MaTepaanaM MO:>KHO c,n:eJiaTb BbIBO,ll; 0 TOM, qTo COH:CKa

TeJib xoporno sna,n:eeT cospeMeHHbIMH MeTo,n:aMH aHaJIHTHqecKHX a 3KcrrepaMeH

TaJibHbIX HCCJie,n:oBaHHH. 

B KatJ:eCTBe He,n:ocTaTKOB XOTeJIOCb 6bI 01'pa3HTb TO, qTo Ha Harn B3rJUI,n:, B aa

TOpecpepaTe He,n:ocTaTOtJ:HO O'I'pa)KeHbl BbIBO,n:bl no rJiaBaM ,ll;HCCepTaU:H:H. 

YKa3aHHbie He,n:ocTaTKH: He CHH:)KalOT TeopeTJiqeCK)'IO 3HaqH:MoCTb a rrpaKTH

qecK)'IO u:eHHOCTb ,n:HccepTaUHOHHOH pa60Tbl. 

Pa6oTa BbIIIOJIHeHa Ha ,n:ocTaTOtJ:HO BbICOKOM HayqHo-TeXHWieCKOM yposHe H 

cooTBeTcTsyeT Tpe6osaHIDIM BAK, rrpe,n:o~BJUieMhIM K ,n:oKTopcKHM ,n:HccepTaU:IDIM, a 

ee aBTOp, rapMaIII IO.B., ,ll;OCTOHH rrpacy:>K,n:eHlUI yqeHOH CTerreHH ,ll;OKTOpa TeXHWie

CKHX HaYK. 

3ase,n:yrol.Wli1 Kacpe,n:poti 

«ABTOM06HJibHbIH 1'paHcrropn> 

<l>lEOY BO Ep~HCKoro rocy,n:apcTBeHHoro 

TeXHWiecKoro YHHBepcHTeTa, 

,ll;OKTOp TeXHWieCKH:X HaYK IIIeu: c.rr. 
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OT3blB 
3aBe,ny10mero Kacpe.n:poH: «l1mpopMau.110HH0-113MepH:TeJibHa.H 11 6110Me.n:11u.11HCKRH 

TexH11Ka» <l>fEOY BO «P513aHCKI1H rocy.n:apcTBeHHhIH pa.n:110TexHwrncK11H: yH11Bep

c11TeT», ,n:oKTopa TeXHWieCKMX HayK, rrpocpeccopa )l{yJieBa BJia,n:11M11pa l1BaHoBwia 

Ha aBTopecpepaT .n:11ccepTau.1111 rapMarna I0p1151 BJia,n:11M11pOBWia Ha TeMy: «CoBep

rneHCTBOBaH11e CI1CTeM 3JieKTpoo6opy,n:oBamrn aBTOM0611JieH Ha OCHOBe a,n:aIITI1BHblX 

rrpeo6pa30BaTeJieH 3JieKTp11qecKOH 3Hepr1111», rrpe,n:cTaBJieHHOH Ha COI1CKaH11e Ytfe

HOH CTerreHI1 ,n:oKTOpa TeXHI1lfeCKHX HayK ITO crreu.11aJibHOCTI1 05 .09.03 - 3neKTPO

TeXHI1lfeCKI1e KOMIIJieKCbl 11 CI1CTeMbl 

~11ccepTau.110HHa5I pa6oTa COI1CKaTeJI51 HarrpaBneHa Ha COBepIIIeHCTBOBaH11e 

c11cTeM 3JieKTpoo6opy,n:oBaH1151 aBTOM0611neH:. OH11 rrocTpoeHhI TaK11M o6pa3oM, lfTO 

Bee IIOTPe611TeJI11 coe,n:11HeHhI rrapaJIJienhHO 11 rro,n:KJIIOlfeHhI K 6opToBoH: ceT11. ITp11 

rro.n:o6HOM rro,n:KJIIOlfeHI111 CI1CTeMbl 3JieKTpoo6opy,n:oBamrn OKa3bIBaIOT B3al1MHOe 

BJII15IHI1e qepe3 o6mMli 11CTOlfHI1K III1TaH1151, lfTO He crroco6cTByeT BblCOKOH pa60TO

crroco6HOCTI1. TaK, rrp11 rrycKe ,n:B11raTeJI5I BHyTpeHHero cropaH115I (~C) Harrp5I)Ke

H11e 6opToBoH: ceTH MO)KeT cHH)KaThC51 .n:o ypoBH51 5,5 B (rrp11 12 B 6opToBoH: ceT11), 

lfTO He II03BOJI51eT IIOJIYlfl1Th 6ecrrepe6oi1:Horo 11cKpoo6pa30BaH115I, 11 ,n:eJiaeT HeB03-

MO)KHhIM rrycK ~C. Pau.110HaJihHO Bo16paHHhIM HarrpH)KeHHeM ,n:JIH aKKYMYJIHTopHo:H: 

6aTape11 51BJI51eTc51 ypoBeHh 13,9 ± O,lB , rrp11 3TOM peryJIHTOp HarrpH)Kemrn HacTpoeH 

Ha .n:11arra30H 13,2-14,4 B, a HOMMHaJihHoe Harrp5I)KeH11e JiaMrr HaKaJIHBaH1151 - 12 B, 

113MeHeH11e HaIIp51)KeHI151 Ha JiaMrrax HaKaJII1BaHH51 CI1CTeM OCBemeHI151 11 c11rHaJII13a

I.J.I1I1 Ha 10 - 15 % 113MeH51eT MX cpoK cJiy)K6b1 B HeCKOJihKO pa3. ITp11 rr11TaH1111 IIOTPe-

611TeneH: 3Hepr1111 HHKaK He YlfMTbIBaIOTC51 HX oco6eHHOCTI1, pe)KI1M pa60Tbl ,n:B11ra

TeJI5I BHyTpeHHero cropaH1151 11 BHeIIIHHe rrapaMeTPhI 0Kpy)Ka10meH: cpe.n:o1. TaK, c11-

CTeMa rrycKa orrpe.n:en51eT He TOJibKO ero Ha,n:e)KHOCTh, HO I1 BJil15IeT Ha 113HOC ,n:B11ra

TeJI5I; c11cTeMa 3a)K11raHI15I orrpe,n:eJI51eT Kal.feCTBO rro.n:)K11ra pa6oqeH: cMec11, BJII151eT Ha 

.ll:HHaMHKY aBTOM0611mi:, IIOJIHOTY cropaH1151 TOIIJIHBa, TOIIJII1BHYIO 3KOHOMI1lfHOCTb, 

11, cJie,n:oBaTeJihHO, 3KonorHIO 0Kpy)Ka10me:H: cpe.n:o1. C11cTeMa oxJia)K,n:emrn ~C 



.n:omirna rro.n:.n:ep)KirnaTh TeMrrepaTypy ):(BHraTem1 B cTporo orrpe.n:erreHHhIX rrpe.n:errax; 

OTKJIOHeHHe TeMrrepaTypoI BJimleT KaK Ha TOKCWIHOCTh OTPa60TaBI1rnx fa30B, TaK H 

Ha pecypc pa60Thl ):(BHraTeJUI, ero TOIIJIHBHYJO 3KOHOMWIHOCTh H T5lTOBO

CKOpOCTHhie CBOHCTBa. HacTpOHKYI CHCTeMhl 3JieKTpOCHa6)KeHIDI OKa3hIBaIOT BJIIDl

HHe Ha cpoK cJiy)K6hI aKKYMYJUITOpHOH 6aTapeH, .n:pyrHX IIOTpe6HTerre:H: 3JieKTP0-

3HeprHH, a TaK)Ke Ha rrycKOBhie KaqecTBa ,1U3C. CHCTeMhl OTOIIJieHml H BeHTHJI51U:HH 

CaJIOHa, CTeKJIO- H cpapooqHCTKH, KaK IIOKa3hIBaIOT rrocrre.n:HHe HCCJie):(OBaHH51, BJIH51-

IOT Ha yTOMJUieMOCTh BOLI:HTeJI51 A TC H rracca)l(HpOB, H, crre.n:oBaTeJihHO, Ha 6e3orrac

HOCTh ):(BH)KeHirn. 

Y cTpaHeHHe YKa3aHHhIX He,lJ.OCTaTKOB B pa6oTe 3JieKTpoo6opy.n:oBamrn 51BJI51-

eTc51 aKTYaJihHOif 3a,n:aqefi: B perneHHH rrpo6rreMhl I10BhIIIIeHH51 pa60TOCIIOC06HOCTH 

AT B u:erroM. He.n:ocTaTKaMH H3BeCTHhIX pa6oT 51BJI51IOTC51 pa3p03HeHHOCTh H rrpoTH

BopeqHBOCTh rrorryqeHHhIX pe3yJioTaTOB, a TaK)Ke HeB03MO)KHOCTh rrpHBe,n:eHH51 HX K 

e.n;HHOH MeTO):(HKe cpopMHpOBaHH51 H ou:eHKH HOBhIX rrpHHU:HIIOB 3cpcpeKTHBHOro 

3Hepropacrrpe.n:erreHIDI B 3JieKTpoo6opy.n:oBaHHH AT. 

3a.n;aqa cpopMHpOBaHH51 H ou:eHKH HOBhIX rrpHHU:HIIOB 3cpcpeKTHBHOro 3Hepro

pacrrpe.n:erreHIDI B 3JieKTpoo6opy.n:oBaHHH AT HOCHT KOMrrrreKCHhIH xapaKTep, T.K. 

rrpH 3TOM ):(OJI)l(Hhl 6oITh yqTeHhl oco6eHHOCTH pa60Thl He TOJihKO 3JieKTpoTeXHHqe

CKOro KOMIIJieKca, HO H o6cJiy)KHBaeMoro HM 6oJihIIIOro pa3H006pa3H51 CHJIOBhIX H 

BCIIOMOraTeJihHhIX arrrrapaTOB H Y3JIOB B IIIHpOKOM ):(HaIIa30He pe)KHMOB HX pa60Thl. 

PerneHHeM TaKOH 3a.z::i:aqH MO)KeT 6oITh pa3pa60TKa KOMIIJieKCHOH CHCTeMhl 

pa3.n:errI>Horo (.n:HcpcpepeHU:HposaHHoro) 3HeprocHa6)KeHH51 arrrrapaTOB H y3rroB AT c 

rrpHMeHeHHeM a.n:arrTHBHhIX rrpeo6pa3oBaTerreM: rrapaMeTPOB 3JieKTpHqecKoif 3Hep

rHH. 

ABTopoM B pa6oTe .n:ocTHrttyThI crre.n:y10rn:He HOBhie TeopeTHqecKHe H rrpaKTH

qecKHe pe3yrroTaT01: 

1) rrpoBe):(eH aHaJIH3 COCT051HIDI rrpo6rreM 3JieKTpocHa6)KeHH51 6opTOBhIX rro

TPe6HTerreH: 3JieKTP03HeprHH aBTOM06HJihHoif TeXHHKH; 

2) pa3pa6oTaHa TeopeTHqecKa51 Mo.n:errh rrpou:ecca 3JieKTP~ecKoro rrycKa aB

TOMo6HJihHoro ):(BHraTeJI51 B IIIHpOKOM ):(HaIIa30He ITHTaIOmHx Harrp51)KeHHif 3JieKTPO

):(BHraTeJUI cTapTepa; 

3) pa3pa6oTaHa qHcJieHHa51 MO,ll;eJih cpyHKU:HOHHpOBaHIDI CHCTeMhI 3a)KJffaHIDI 

6eH3HHOBOfO ,ll;BHraTeJI51 ):(JI51 IIIHpOKoro ):(HaIIa30Ha rro.n:aBaeMhIX Harrp51)KeHHH, Teo

peTHLJ:eCKH o6ocHOBaHa cxeMa aBTOMaT~eCKOro peryrrHpoBaHH51 CHCTeMhl 3a)l(Hra-
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Hl1.H, 06ecrre1111Ba10ru;a51 cTa6mihH)'lO BeJI1111mry K03cpcpm.i;11eHTa 3arraca rro BTop1111-

HOMY Harrp.H)l(eH1110; 

4) rrpoBe,n:eHbI TeopeTl1lfeCKl1e 11CCJie,n:oBaHml, Bbl.HBJieHhI 11 ccpopMyII11poBaHhI 

3aKOHOMepHOCTl1 113MeHeHH.H 3KCITJiyaTaU:110HHbIX xapaKTep11CTl1K ITOTpe611TeJieH 

3Hepr1111 B 3aBl1Cl1MOCTl1 OT BeJil1lfl1HbI rro,n:aBaeMbIX HarrpmKeHl1H Cl1CTeMbI 3JieKTpo

CHa6)1(eHH.H 11 Ha OCHOBe Bbl.HBJieHHbIX 3aKOHOMepHOCTeH 11CCJie,n:oBaHhl B03MO)l(H0-

CTl1 yBeJI11lfeH11.H cpoKa CJiy)l(6bI aKKYMYJI.HTOpHblX 6aTapeli, ycTaHOBJieHHhIX Ha aB

TOM0611Jie; 

5) 11CCJie,n:oBaHbl 3aB11Cl1MOCTl1 3KCITJiyaTaQ110HHhIX xapaKTep11CTl1K 3JieKTPO

rrp11BO.ll:OB BCITOMoraTeJibHOfO o6opy,n:oBaHl1~ Cl1CTeM BeHTl1JI.HU:1111 If OTOITJieHH.H ca

JIOHa, OXJia)l(,n:eHH.H ,I(BC, CTeKJIOOlflfCTHTeJieH, CTeKJIOITO,n:'beMHHKOB OT ITHTaIOIIJ;IfX 

Harrp.H)l(eHHH H TeopeTttlfeCKl1 ,n:OKa3aHa B03MO)l(H0CTb aBTOMaTHlfeCKOro peryIIHpo

BaHH.H 113MeHeHH.H BeJIIflflfHhI HX ITHTaIOID;IfX Harrp.H)l(eH11H; 

6) Ha OCHOBe rrpe,n:JIO)l(eHHblX TeopeTl1lfeCKl1X IIOJIO)l(eHl1H, MaTeMaTttlfeCKl1:X 

Mo,n:eJieH, ITOJIYlfeHHhIX 3KCrrepHMeHTaJibHbIX 3aBHCHMOCTeH, pa3pa6oTaHhl rrpHHU:H

ITbl rrocTPoeHH.H 6opToBoro 3JieKTPoo6opy,n:oBaHH.H aBTOMo6ttJieli, rrpe.n:ycMaTpHBa

IOIIJ;a.H ,n:ttcpcpepeHU:HpOBaHHOe ITHTaHtte ITOTpe6ttTeJieH H ITJiaBHOe If3MeHeHtte rro.n:a

BaeMbIX Harrp.H)l(eHHH rrepB11lfHblX HCTOlfHHKOB Ha OCHOBe BbICOKOlfaCTOTHOfO HM

rryJihCHOfO aBTOMaTiflfeCKOfO peryIIttpoBaHH.H c ITOMOIIJ;blO a.n:arrTHBHbIX rrpeo6pa30-

BaTeJieH rrapaMeTpOB 3JieKTplflfeCKOH 3Heprttlf rrptt Harrp.H)l(eHH.HX 60JiblIIHX H MeHh

IIIl1X Harrp.H)l(eHl1H OCHOBHbIX IfCTOlfHHKOB ITHTaHl1.H c u;eJihlO ITOJIYlfeHH.H 3KOHOMiflf

HbIX H pau:110HaJibHbIX xapaKTep11CTl1K 3JieKTpoo6opy.n:oBaHH.H; 

7) pa3pa6oTaHbl rrp11HU:11IIHaJibHO HOBbie 3cpcpeKTHBHbie 3JieKTplflfeCKHe 

ycTpOHCTBa If TeXHiflfeCKife peIIIeHH.H .ll:Jl.H OCHOBHbIX CHCTeM 3JieKTpoo6opy,n:oBaHH.H 

aBTOM0611JibHOH TeXHHK.11 c a.n:arrTHBHbIMH rrpeo6pa30BaTeJI.HMif rrapaMeTPOB 3JieK

TplflfeCKOH 3Heprtttt, o6ecrrelfttBaIOru;He yIIy-qIIIeHtte rrycKOBhIX CBOHCTB ,n:BttraTeJI.H 

BHyTpeHHero cropaHtt.H, 6ecrrepe6oiiHoe HCKpoo6pa3oBaHtte CHCTeMhI 3a)l(ttraHmI, 

YIIYlfIIIeHHe 3KCrrIIyaTau;110HHhIX xapaKTepttcTHK c11cTeMbI 3JieKTpocHa6)1(eHHR c yqe

TOM pe)l(HMOB pa60Tbl ITOTpe611TeJieH 3Hepr11tt, YIIY1fIIIeH11e 3prOHOMiflfeCKI1X, CKO

poCTHbIX, TeMrrepaTypHbIX 11 rrpotIHX 3KCITJiyaTaU:110HHbIX xapaKTepHCTl1K, 06ecrre1111-

BaeMbIX 3JieKTPOITpHBO.ll:OM; 

8) rrpoBe,n:eHbl 3KcrrepHMeHTaJibHhie HCCJie,n:oBaHH.H ycoBepIIIeHCTBOBaHHbIX 

Cl1CTeM rrycKa, 3a)l(HfaHH.H, 3JieKTpOCHa6)1(eHH.H, 3JieKTporrpHBO,n:a BCITOMoraTeJibHOfO 

o6opy.n;oBaHI1.H c pa3pa6oTaHHhIMI1 a,n:arrTHBHhIMH rrpeo6pa30BaTenRMH rrapaMeTpOB 

3JieKTpHtieCKOH 3HeprHH B aBTOM06HJibHOH TeXHHKe. 
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Ha.JI11t:J11e 3Hat:J11TeJII>Horo KOJI11t:JecTBa HaYt:JHI>IX TPY.ll:OB (Bcero 6onee 220, 113 

HMX 33 cTaTbl1 113 nepet:JH,q: BAK, oKono 50 naTeHTOB P<I> Ha 11306peTeH115I), ,n:11nn0Ma 

Me:>K,n:yHapo,n:HOH BbICTaBKl1 CTaBl1T ,n:aHHYIO pa6oTy B p5I,n: 3aKOHt:JeHHbIX 11CCJie,n:oBa

Hl1H, OTBet:JaIOW:I1X BblCOKl1M T}Je6oBaHJ1,q:M, KaK no HOBl13He, TaK 11 no TeXHI1t:JeCKl1M 

perneHJ1,q:M. ITo HarneMy MHeH1110 pa6oTa co,n:ep:>K11T Bee 3JieMeHTI>I, np11cyw:11e ,n:11c

cepTaU:J1,q:M, npe,n:cTaBJI5IeMbIM Ha COl1CKaH11e )'t:JeHOH CTeneHl1 ,ll;OKTOpa TexH11qecKl1X 

HayK. 

B CBOIO ot:Iepe,n:I> 113 aBTopecpepaTa He 5ICHO, KaK11e TeXHI1t:IecK11e cpe,n:cTBa 601-

n11 11CTIOJib30BaHbl B ,n:11ccepTau:1111 ,ll;Jl5I ,ll;I1afHOCT11pOBaHl15I annapaTOB Cl1CTeMbl 3a

)Kl1faHJ1,q:. 

3aKJIIOt:JeH11e. ITpe,n:cTaBneHHa,q: ,n:11ccepTau:115I 5IBJI5IeTC5I HayqHo-

KBa.JI11cp11Kau:110HHOH pa60TOH, KOTOpM BbIIIOJIHeHa Ha BblCOKOM Hayt:JHO-

TeXHl1t:JeCKOM ypoBHe, cooTBeTCTByeT Tpe60BaH115IM BAK, npe,n:o5IBJI5IeMI>IM K ,n:oK

TopcK11M ,n:11ccepTaU:J1,q:M, a ee aBTOp, rapMalII IO. B., ,ll;OCTOl1H np11cy:>K,n:eHl15I )'t:JeHOH 

CTeneHl1 ,ll;OKTOpa TeXHI1t:JeCKl1X HayK no cneU:11a.JibHOCTl1 05 .09 .03 «3JieKTpoTeXHl1-

t:JeCKl1e KOMTIJieKCbl 11 Cl1CTeMbD>. 

3acny:>KeHHI>IH pa6oTHl1K Bill P<I> 

3aBe,n:y10w:11:H: Kacpe,n:po:H: 

11HcpopMau:110HH0- 113Mep11TeJibHOH 

11 6110Me,n:11u:11HCKOH TeXHl1Kl1 (illffiMT), 

,n:.T.H., npocpeccop 

)KyneB Bna,n:11M11p l1BaHoB11t:J 

«28» MapTa 2017 r. 

<l>fBOY BO «P.s13aHCKHH rocy.n:apcTBeHHhIH pa.n;HoTexttwiecKHti: yHHBepcHTern 

390005, r. P.sI3aHh, yrr. farap1rna, 59/1 

Terr.: (4912) 46-03-03 , <l>aKc: (4912) 92-22-15, E-mail: rgiiu@rsreu.ru 

Kacpe.npa HHcpopMaUHOHHO-H3MepHTeJibHOti: H 6HoMe.n:HUHHCKOH TeXHHKH 

390005, r. P5!3aHh, yrr. farap1rna 59/1, r rr . ~e6HhIH KOprryc 

TerrecpoH : (4912) 46-03-65, E-mail : i ibmt@rsreu.ru 
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0T3blB 

Ha asTopecpepaT .n;wccepTau;iu1 fapMarna IOpIDI Brra,n;HMHposwrn Ha TeM)': 

«CoseprneHCTBOBaHHe CHCTeM 3JieKTP006opy.n;osaHml aBTOM06wrreii Ha 

OCHOBe a.n;anTHBHbIX npeo6pa30BaTerreii 3JieKTPH11eCKOH 3HeprHm>, npe.n;

CTaBJieHHOH Ha COHCKaHHe y-qeHOH CTeneHH J1,0KTopa TeXHH11eCKHX HayK. 

PaccMaTPHBaeMaH .n;wccepTauwoHH~ pa6oTa nocBHI.UeHa o.n;HoMy H3 Hanpas-

rreHHH npo6rreMbl TIOBbilIIeHHH ypOBHj{ pa60Tocnoco6HOCTH aBTOM06HJibHOH TeXHH

KH. 

B o6r.ueii xapaKTepHCTHKe pa6oTbI paccMoTpeHa aKTYaJihHOCTb TeMbI, 3aKrrro

qaror.uaHCH B Heo6XOJ1,HMOCTH HCIIOJib30BaHml rrpHHUHIIa a.n;arrTHBHOCTH B IIHTaHHH 

cwcTeM aBTOMo6wrrI>Horo 3JieKTPoo6opy.n;osaHIDI. ITpw 3TOM orrpe.n;erreHhI uerrh w 3a

.z:i;aqw HCCJie,n;oBaHHH, BbIJ1,eJieHbl 3JieMeHTbl Haylrnoii HOBH3Hbl, ccpopM)'JIHpoBaHbl 

BbIHOCHMbie Ha 3aI.UHTY pe3yJihTaTbl HCCJieJ1,0BaHHH. 

B pa3.n;erre co.n;ep)KaHIDI pa60Tbl paCCMOTPeHbl COCTOHHHe H3Y1:JeHHOCTH rrpo-

6rreMbI, B03MO)KHbie rryTH w crroco6I>I ee perneHIDI. 3acrry)KHBaeT BHHMaHIDI rrpe.n;rro

)KeHHH aBTopa 06 a.n;arrTaUHH CHCTeM 3JieKTpocHa6)KeHml H 3a)KHfaHID1 K coxpaHe

HHIO pa60TOCIIOC06HOCTH B lIIHpOKOM J1,Halla30He TeMrrepaTypHbIX ycJIOBHH 3Kcrrrrya

TaUHH. ITpwse.n;eHHhiii aHarrH3 pe3yrrI>TaTOB wccrre.n;oBaHwii cBw,n;eTeJibCTByeT o .n;oc

TaToqHoM coBeprneHCTBe npHHHTbIX pacqeTHbIX Mo.n;errHx. Pe3yrrI>TaTbI pa6oTbI MO

ryT 6oITh wcrrorrh30BaHhI rrpoH3BOJ1,HTeAAMH 3JieKTPoo6opy.n;oBaHIDI .n;AA TPaHcrropT

HhIX w TPaHcrropTHO-TexttorrorwqecKHX MarnwH. 

Ha.-.crrn1 c OT"··pueHHT 11\r B "".'.luec"'0 e up.rroc"''-'"'''"'° ~ ... o'J"T" 'QT 1rr13 rru'!'b' .... 1-' ll,t-t,.., - J.V.1_.. "':"J:> l... l"\.t..-i LU .LJ.-~ .... .1. ................ ..., .. # 4~.& rr • . i:iv ~LI"'""'_. ................. • 

1. YrroTpe6rrettwe TepMHHa «aKKYMYJIHTOp», TaM, r.n;e peqb w.n;eT 06 aKKYMY

JIHTopttoii 6aTapee. 

2. He COBCeM HCHbl .n;orryr.ueHHH, rrpHHHMaeMbie rrpH COCTaBJieHHH pacqeTHbIX 

Mo.n;erreii. 

B uerroM pa6oTa BbIIlOJIHeHa Ha Heo6xo.n;HMOM ypoBHe H COOTBeTCTByeT 

rrpe.n;oHBAAeMbIM Tpe6osaHHHM, a ee aBTop, IO.B. fapMarn 3acrry)KHBaeT 

rrpwcy)K,n;eHIDI y-qettoii cTerreHH .n;oKTopa TeXHwqecKHx ttayK rro crreuwarrottocTH 

05.09.03 - 3rreKTPOTeXHlfqecKHe KOMIIJieKCbl H CHCTeMbl. 

):(-p TexH. ttayK, npocpeccop !}-op <;) -
BorrKoB Brra.n;HMHp CepreeBwq 

394087, r. Bopotte)K, yrr. THMHpH3eBa, 8; Terr. +79056568624; 
wl.volkov@yandex.ru; <l>fEOY BO «Bopotte)KCKHH rocy.n;apcTBeHHhIH 

rrecoTeXHH11eCKHH YHHBepCHTeT HMeHH r.<t>. Mop030Ba»; rrpocpeccop Kacpe.n;pbl 

aBTOMo6wrreii w cepBwca 



OT3hlB 
Ha aBTOpecpepaT imccepTaui-rn rapMaW IOpm1 8JTa)JJ1M11pOBl14a «CoeeprneHCTBOBaHHe 

CHCTeM :rne1npoo6opynoeaHHSI aBTOM06HJleH Ha OCHOBe ananTHBHblX npeo6pa30BaTeJleH 
:rne1npHl.fec1rnu 3HeprHH». npe.n:cTaBJTeHHOH Ha COHCKaH11e yYeHOH CTeneHl1 JJ.OKTOpa 

TeXHl14eCKl1X HayK no cneu,l1aJTbHOCTl1 05.09.03 -3nel<TpOTeXHl1l.!eCKl1e KOMn eKCbl l1 

Cl1CTeMbl 

B HacTo5Iw:ee BpeM5I peweHbI oT.n:enhHbie Borrpocb1 coBepweHCTBOBamu1 KOHCTPYKUHH 

pa.3JTHYHhIX rro.n:cHcTeM :rneKTPOo6opy .n:osamrn AT, c enaHhl norrbITKl1 C031WH115l 

KOM611H11pOBaHHbIX c KOHL{eHCaTOpHblMl1 HaKOfll1Te 51Ml1 3Hepnrn 11CT04Hl1KOB 

3JTeKTPOf111Tamrn, npoBen eHbl 11ccnenoBaH115I c11cTeM JanrnraH115I c perym1pyeMbIM speMeHeM 

HaKorrnemu1 3ap51na, rrpenno)f(eHbI sapHaHThI MHKponpoueccopHbIX c11cTeM ynpasn Hl151 

3a)f(11raH11eM LLBC. He.n:ocTaTKaM11 113secTHbJX pa6oT 51B.1511-0TC51 pa3po3H HHOCTb H 

rrpOTJ1BOpe4l1BOCTb nonyYeHHblX pe3) JlbTaTOB H HeB03M0)KH0 Tb npv1Be,!leHl151 HX K e,'.IJIHOH 

MeTO.UHKe cpopM11poBamrn 11 oueHKM HOBbIX np11Hu11nos 3cpcpeKTl1BHoro 3HepropacnpeneneH11 5! 

B 3.rie1<Tpoo6opyJJ.0Ba H1111 AT. 3a.n:aYa cpopM11posaH115! 11 ou,eHKl1 HOBhIX npHHu11n os 

3cpcpeKTl1BHOro 3HepropacnpeneneHJ151 B 3Jiel<Tp006op Ll,OBaHl111 AT HOCHT KOMfl eKCHblH 

xapaKTep, TaK KaK np11 3TOM .LJ:OJI)f(Hbl 6bITb YYTeHbl oco6eHHOCTl1 pa60Tbl He TO bKO 

3JieKTPOTexm1qecKoro KOMnneKca. HO 11 06cny)f(11BaeMoro 11M 60.fJbworo pa1ttoo6pa31151 

Cl1JIOBbIX Ji! BCflOMOraTeJibHblX annapaTOB vi )'3.'108 B WHpOK0:-.1 .wana30He pe)KH'.\IOB llX 

pa60Tbl .. 

BoT rrotieMy meMa HacmOJlUf-eu ouccepma4uoHHou pa6ombz, u,eJThl-0 KOTopoii 

o603Hal.!eHa pa.3pa60TKa MeTO.LJ:OB 11 cpe.n:cTB n11¢¢epeHU,11pOBaHHOro 3Jiel<TpOCHa6)f(eHl151 

Cl1CTeM 3 eKTP006opy )J,OBaHIUI aBTOM0611 eiil c np11MeHeH11eM anarrnlBHbIX npeo6pa.30BaTeJieH 

napaMeTPOB 3JieKTpI1tieCKOH 3Hepr1111, Jl6JlJlemcJl aKmyQJlbHOU. 
LJ:11ccepTau,1151 o6nanaeT KaK Hay4HOH HOBl13HOH. TaK YI npaKTf1LfeCKOi1 ueHHOCTbl-0. 

Hay1maJl H06U3Ha 3aKJil-04aeTC51 B pa.3pa6oTKe: 

- HOBbIX rrp11Hu11noB flOCTPOemrn 3JieKTpoo6opynosaHJ151 11 Teopen14eCKl1X f10JIO/KeHJ1H 

no yny4weH11t0 3KcnnyaTau110HHbIX xapaKTep11cT11K 6opTosoro 3JJeKTpoo6opynosaH115! aBTo

Mo611n5l , 3aKJIID4aIOW,11eC51 B oprattl13aU11H .n:11cpcpepeHUl1pOBaHHOro n11TaH1111 noTPe611TeJieH c 

noMOW.bl-0 per. n11p eMbIX no napaMeTpaM o6beKTa per n11posatt115! mm. ilhCHhIX anarrTHBHhIX 

11CT04Hl1KOB 3Heprn11; 

- MaTeMaTHY.eCKOH Monen11 Cl1CTeMbI 3JieKTpH4eCKOro nycKa .ilBHraTe ;ui BH)T peHHero 

cropamrn c KOHnettcaTOpHbIM HaKOflHTeJieM 3H pr1111 B WHpOKOM 1111ana.30He Hanp5DKett11!1 , 

npeBbIWaIOW,11X HOMHHaJTbHbie, Ha OCHOBe KOTOpbIX pa.3pa6oTaHb1 3 eKTp114eCKl1e yCTpOH 

CTBa, KOHCTpyKTl1BHbie 11 TeXHOJIOr11qecK11e peweH1151, 06ecnetI11BaIOw,11e nOBbIWeH11e 

MOW.HOCTl1 Cl1CTeMhI nycKa nB11raTem1 c ytieTOM TeMnepaTypbl OKpy)f(aIOw.eii cpenb1 ; 

- MaTeMaT11tieCKl1X Moneneii H npea Q)KeHHbIX Ha HX OCHOBe YCTPOH TB CHCTe .\1bl 

3a)f(HraHH51, conep)Kaw.11x Lf.JI51 06nacT11 nycKOBbIX YaCTOT n0Bb1wa1-0w,111\ 11peo6pa3osa·r.e:1b. a 

.n:m1 o6naCTl1 pa60LIHX l.!aCTOT - ITOHH)f(aK>w11i1: npeo6pa30BaTe.'1b, Hanp51)f( Hl151 KOTOpb!X o6ec

netIHBaIOT fl0CT05IHH YID BeJil-JLIHH)' K03cpcpHUHeHTa 3anaca no BTOpH4HOM)' Hanp51)KeHl11-0. 

llpaKmW·ieCKQJl 4eHHOCmb 3aKJII04aeTC51 B TOM. 4TO pa.3pa6oTaHHbie HaytIHbie 

noJio)f(eH115I , npenilmKeHHhie YCTPOHCTBa YI TeXHH4eCKHe peweHH51 3Ha4HTeJJbHO y yi.1waIOT 

3KCrrnyaT8U110HHble xapaKT p11CTI1Kl1 aBTOTpaHcnopTHblX cpe,:i:CT B YI MOr)'T 6hITb 

11CDOJlb30BaHbl rrp11 co3naHHl1 HOBblX o6pa3UOB 8BTO:v!06H.16HOH TeXHJ.lKl1 11 npH 



MOJJ.epH113amrn 3KCrrnyan1pyeMbIX aBTOM06l1 eH, a TaJOKe l1CnOnb30BaHbl B yt-1e6HOM 

npouecce p5I.ua BY3os. 

Bbl600bl OuccepmaZ{UU COMHeHHH He Bbl3bJBaI-OT. 

flo coJJ.ep)KaH11lD asTopecpeparn HMeeTC5I c:1e..'J,yI-OI.Uee 3aMeYaH11e: 

- B asTopecpepaTe HeT 1rncpopMau11H o TOM. KaK nosn115IeT WMM peryn5ITop Ha 

Ka4eCTBO Hanp5I)KeHl15I B 6opTOBOH cen1 aBTOM0611n5I ( ny.fJbcau1111, rapMOHl1Kl1 pa3ml4HOro 

poJJ.a 11 T.JJ..). A BeJJ.b l1MeHHO KaYeCTBO Hanp5I)KeHl15! B ceTl1, He MeHee YeM se,111Y11Ha 

Hanp5I)KeHl15!, BJil15IeT Ha KaYeCTBO pa60Tbl MH0fl1X Cl1CTeM COBpeMeHHOro aBTO'.'v10611n5I. 

oco6eHHO c11cTeM c 3JieMCHTaYJ:11 l1HTeJIJieKTa(c11cTeMbI ESP. ESC, YDC, YSC. D C 11 T.:t.). 

3aqacTy1-0 np11BOJJ.5I K cpaKTaM l1X J10)KH0f0 cpa6aTbIBaHl15I . 

B ueJioM, cymi: no asTopecpepaTy, pa6oTa npeJJ.CTaB,15IeT co6o?i 3aKoHI.JeHHoe HayYHoe 

l1CCJieJJ.OBaH11e. OTBetrneT rpe6osaHl15IM. npeJJ.b5IB.15IeMbIM K ,'lOKTOpCKl1M JJ.l1CCepTaUH5IM, a ee 

aBTOp f apMaw IOp11H: BnaJJ.11M11pos114 3ac.11y:J1Cueaem npucy:J1CoeHu.J1 YlieHOu cmeneHu 
ooKmopa mexHul./ecA:ux HayK no cneu11anhHOCT11 05.09.03 -3neKTpoTeXHl1YecK11e KOl\In;1 eKChI 

11 Cl1CTeMbl. 

E-mail: \ \ iRrnDLrtural.r:.u 
,noKTOpCKa5I Jl.11CCepTaill'l5I no cneuvia.1 bHOCT11 

aBTOM0611JibHOro rpaHcnopTa . 

BEPHO 
3as. KaH~en~p~e~ Af 
Ko3nosa M.A {/'-" 
« IP » (llf 20 4'1- r. 
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OT3blB 
Ha aBTopetj:>epaT ,1:i:i1ccepTamn1 fapMawa IOpIDI B naJJ:I1MHpoBI·Prn 

Ha TeMy «CoBepweHCTBOBaI-me CHCTeM 3JieKTpoo6opyJlOBaHmI aBTOM06Hnei1: Ha 

OCHOBe a):(aIITHBHbIX rrpeo6pa30BaTenei1: 3JieKTpwieCKOH 3HeprHH», 

rrpeJlCTaBJieHHOH Ha COHCKaHHe ~eHOH CTerreHH JlOKTOpa TeXHWieCKHX HayK no 

crreuHaJibHOCTH 05.09.03 - 3neKTpoTeXHWieCKHe KOMIIJieKCbI I1 CHCTeMbI 

AKTyaJlbHOCTh TeMbI JlHCcepTaUHH. 0JlHI1M H3 HarrpaBrreHHi1:, 

IT03BOJI5Il0Il(HX ITOBbICHTb ypoBeHb pa60TOCITOC06HOCTl1 aBTOM06HJibHOH TeXHHKH, 

5IBJI5IeTC5I COBepweIICTBOBaJ-me CHCTeM 3JieKTpoo6opy JlOBaIIl15I aBTOM06Hnei1:. 

3anaqa tj:>opMYipOBaHI15l YI ou:eHKYI HOBbIX rrpHHU:HITOB 3cpcpeKTHBHOfO 

3HepropacrrpeneneHH5l B 3JieKTpoo6opynoBaHHI1 aBTOM06l1JihHOH TeXHHKH 

Tpe6yeT rrpoBe):(eHH5I TeopeTHl.JeCKHX l1 3KCrrepHMeHTaJibHbIX HCCJie):(OBaHHM, 

yrny6neHHhIX MaTeMaTHl.JeCKHX pacqeToB rrpennaraeMbIX KOHCTPYKTYIBHbIX 

peweHYIM. 

OT 3Toro 3aBHCYIT Kal.JeCTBO pa3pa6aTbmaeMbIX cHcTeM 

3JieKTpoo6opyJlOBaIIH5l aBTOM061rnei1: c rrpHMeHeHHeM a):(aITTHBHhIX 

rrpeo6pa30BaTerre'H rrapaMeTpOB 3JieKTpHl.JeCKOH 3HeprI1H, CIIH:>KeHHe 3aTpaT Ha I1X 

rrocne):(yrow:ee rrpOI13BOJlCTBO, 6oJiblllHe TeXHOJIOfHl.JeCKHe B03MO:>KHOCTI1. 

TeopeTH'leCKaSI H npaKTH'-leCKaSI 311a'-IHMOCTb COCTOHT B TOM, l.JTO 

aBTOpOM pa3pa6oTaHbI HOBbie rrpHHU:HITbI ITOCTpoeHI15l 3JieKTpoo6opy JlOBaHI15l I1 

TeopeTHl.JeCKHe TIOJIO:>KeHI15I no yrryqrneHHlO 3KCrrrryaTaU:I10HHbIX xapaKTepI1CTHK 

6opTosoro 3JieKTpoo6opy noBamrn asToMo6mrn, 3aKmoqa10w:11ec51 B opram13au:m1 

JlHcpcpepeHIJJ1poBamroro m1TaHH5I n0Tpe611Te 1ei1 c 110~10wb10 pery rnpye 1b1x rro 

rrapaMeTpaM o6oeKTa HMIIYJihCHbIX ananTHBHbIX HCTO'-IHHKOB 3IIeprHH . 

Pa3pa6oTaHIIbre MaTeMaT111.JecK11e Monen11 no3BOJIHJIH co3naTb 

3neKTpHqecK11e ycTpoi1:cTBa, KOHCTPYKTHBI-Ihie 11 TexHonorHl.JeCKHe perneHI15I , 

o6ecnel.JHBaIOW:I1e ITOBbIWerme MOW:HOCTH CHCTeMbI rrycKa JlBHfaTeJI5l. 

Oc11os11b1e BhlBOJl.bl pa6oTbl Jl, OCT oscp11b1 , TaK KaK Hap5IJlY c 

TeopeTwieCKHMI1 HCCJie):(OBaHH5IMI1 B pa6oTe npeJlCTaBJieHbl pe3yJibTaTbl 

3KCrrepHMeI-ITaJibIIbIX HCCJTenosarmi1: '.)KCTIJiyaTaUHOIIIIbIX xapaKTepHCTI1K 

aBTOM06HJI5I c a):(arrnrpyeMbIMH Cl1CTeMaMI1 3JieKTpoo6opyJlOBaHI15l. 

Ily 6JlHKauuu. Pe3y bTaTbI pa6oTbI JlOCTaTOl.JHO rromro oTpa:>KeHbI B 6onee 

l.JeM 70 ny6 HKaU:H5IX (B TOM l.JHCJie, 33 CTaTb5IX B :>KypI-Ianax, peKOMeHJlyeMbIX 

BAK). OcHOBHhie rrono:>KeHH5l H pe3ynhTaThI nHccepTaU:HH ocBeru:eHbI Ha Haytrno-

11ccnenoBaTenbcK11x KOHcpepeHU:l15IX (B TOM l.JHCJie, Me:>KJlyIIapOJlHbIX) . 

Ilo aBTOpcclJCpaTy HMelOTCSI CJlCJl.Y IOlllHC BOllpOCbl H JaMC'-tallHH: 

1. Ll,n5I ynyqwemrn rrycKOBhIX csoi1:cTB nm1raTen5I rrpennaraeTC5l 

11cnonr,3osaTb HMrry bCHhii1 rrpeo6pa3oBaTe h Harrp5I:>Kc1m51 naKOTIHTeJib '.)IIeprm1 

11 npenrrycKOBOH TIOJlOrpeBaTeJib ( CTp. 25) . l13BeCTIIO l.JTO aBTOHOMHbIH 

ITOJlOrpcBaTeJib, He Tpe6y10w:11i1: BI-IernI-Iero I1CTOl.JHHKa 3JTeKTpOITHTaHI15I, rrpH 

qacTbIX nycKax JlBHraTeJI5I MO:>KeT 3Hal.JI1TeJibHO pa3p5!Jll1Tb aKKYMYJI5ITOp. He5ICHO, 

rrpenrrycKoBoi1: rro):(orpeBaTeJih KaKoro THrra rrpe.D. araeTC5f 11cnoJih30BaTb, H 



HaCKOJlbKO rrpHMeHeHHe COBOKYITHOCTH L{OITOJ1HHTeJ1hHbIX ycTpOHCTB yBe1111q11T 

CTOHMOCTbaBTOM06HJIH7 

2. :Vb aBTOpecpepaTa HeHCHO, KaK ITOBJimieT HCITOJlb30BaHHe rrpenJIO:>KeHHbIX 

ycTpOHCTB Ha B03HHKaIOlll,He MaKCHMaJibHbie TOKH B 6opTOBOH 3JieKTpoceTH 

aBTOM06HJI5I H He rrpHBeneT JIH B03MO:>KHOe ITOBbillleHHe MaKCHMaJibHbIX TOKOB K 

CHH:>KeHmo Hane:>KHOCTH pa60TbI y:>Ke HMeIOlllJ1XC5I 3JieKTpOHHbIX ycTpOHCTB ceTH? 

Conep:>KaHHe H ypoBeHb BhIITOJIHeHH5I pa6oThI cooTBeTCTBYIOT 

Tpe6oBaHH5IM, rrpenbHBJIHeMbIM K L{OKTOpCKHM L{HCCepTaU:H5IM no crreu:HaJibHOCTH 

05.09 .03 - «3JieKTpoTexm1qecK.He KOMITJieKCbI H CHCTeMbI». 

HecMoTpH Ha rrpHBeneHHhie 3aMeqaHH5I, rrpencTaBne1-rnaH pa6oTa 5IBJI5IeTCH 

3aBepllleHHOH HayqHO-KBaJIHtj:>HKaU:HOHHOH pa60TOM, COOTBeTCTByeT Tpe6oBaHH5IM 

ITono:>Kemrn o rropHnKe rrpHcy:>Knemrn yqeHhIX cTerreHeli, a ee aBTop, fapMalll 

IOp11H: BnanHMHposHq, 3acny:>KHBaeT rrp11cy:>KneHH5I eMy yqeHoH: cTerreHH noKTopa 

TeXHHqecKHX HayK. 

,l.l,oKTOp TeXHWieCKHX uayK, rrpocpeccop, 

3aseny10lll,HH Kacpenpo:H: «ABTOMaTH3aU:HH 

rrpOH3BOL{CTBeHHhlX npou:eccoB H 

3JieKTpoTeXHMKa» <DfEOY BO «CH6MpCKMi1 

rocy napcTBeHHblH aBTOM06HJlbHO-L{OpO:>KHbl ~ 

YHHBepcHTeT (CM6A,l.l,I1)» lllep6aKOB BMTanMi1 CepreesHq 

Ten .: 8-962-058-40-38 
E-mail: sherbakov vs@sibadi.org 

,l.l,oKTop TexH11qecKHx 1-rnyK, noueHT, npocpeccop 

KacpenphI «ABT0Mo611n11, KOHCTPYKU:HOHHhle 

«C116HpCKMM rocy napCTBeHHbIH aBTOM06HJibHO- /1 / 
MaTep11a bl 11 Texnononrn» ct>fEOY BO~ 

nopO:>KHbIH yrmBepCHTeT (CH6A,l.l,l1)» '/ 

Ten.: 8-923 -672-50-92 KopbITOB M11xaMJI CepreesHq 

E-mail : kmsl42@mai l. ru 

rocy napcTBeHHhIM aBTOM0611nhHo-nopo:>KHhri1 YHMB 



OT3blB 

Ha aBTOpecpepaT .ru1ccepTaI.1,1111 rapMaw IOpmI Bna.n:11M11pOBl1"lla 

«CosepweHCTBOBaH11e Cl1CTeM 3JieKTpoo6opy.z:i:osaHl15I aBTOM0611neI1: Ha 

OCHOBe a.z:i:anTl1BHbIX npeo6pa30BaTeJiei1: 3JieKTp11"l!eCKOH 3Hepr1111», 

npe.n:cTaBJieHHYIO Ha COl1CKaH11e y"lleHOH CTeneHl1 LJ:OKTOpa TeXH11qecKHX 

HayK no cneI.I,11aJibHOCTl1 05.09.03 - «3JieKTpOTeXH11qecK11e KOMTIJieKCbI 11 

C11CTeMbI». 

AKmyaJZbHOCmb meMbZ onpe.z:i:en5IeTc5I TeM, qTo 3a nocne.n:H11e .z:i:ec5ITHJienrn B 

aBTOM06HJibHOH npOMbIIIIJieHHOCTH I1p01130IIIeJI KaqecTBeHHbIH npopbIB B 

pa3BYITHH 3JieKTpOHHblX Cl1CTeM ynpaBJieHH5I, KOTOpbie TI03BOJI5IIOT BHeLJ:p5ITb 

HOBbie TeXHOJIOr1111, CB5I3aHHhie c yrrpaBJieHHeM I1 KOHTponeM pa60Thl aBTOM06HJI5I 

11 ero c11cTeM. OcHOBHhIM ttarrpasnett11eM pa3BHTH5I 5IBJI5IeTC5I cosepweHCTBOBaH11e 

3JieKTpOHHOH CHCTeMbl yrrpaBJieHl15I .z:i:s11raTeJieM l1 .z:i:pyrHMl1 Cl1CTeMaMl1 

aBTOM0611JI51 c I.I,eJibIO l10BbIIIIeHl151 ero 3KcrrnyaTaI.I,HOHHOH Ha.n:e)KHOCTl1 11 

3KOJIOrH"lleCKOH 6e30ITaCHOCTl1 ycTpOHCTB. 

l13JIO)KeHHOe BbIIlle ITOLJ:TBep)K.z:i:aeT, qTo TeMa LJ:HCCepTaI.I,HOHHOro 

11ccne.z:i:osaH115I 51BJI51eTc51 aKTyanbHOH H HarrpaBJ1eHa Ha pe1IIeH11e ttayqHo

rrpaKTl1"l!ecKoif 3a.z:i:aq11, HMeIOw.eif Ba)KHOe HapOLJ:HOX0351HCTBeHHOe 3HaqeH11e. 

)J,n51 LJ:OCTH)KeHl151 ITOCTaBJieHHOH B .z:i:11ccepTa[(HOHHOH pa6oTe u:enH I1 

peweHl15I ccpopMynHpoBaHHhIX 3a.z:i:aq aBTOpOM pa3pa6oTaHbl CTaTHCTHKO

MaTeMaT11qecK11e MOLJ:eJIH cpyHKU:HOH11pOBaHI15I 3JieKTpHqecKHX CHCTeM 

aBTOM0611JibHbIX LJ:Bl1raTeneI1: H .z:i:pyrHX arperaTOB. 

HoeU3Ha ucc.neooeaHU5{, cocT011T B pa3BHT1111 TeopeT11Ko-MeTo.z:i:HqecK11x 

l10JIO)KeHl1If, pa3pa60TKe HayqHhIX I1 rrpaKTHqecKHX MeTOLJ:OB, MaTeMaT11qecKHX 

Mo.n:eneif ynyqrneHl151 3KCrrnyaTa[(HOHHhIX xapaKTep11CTl1K LJ:Bl1raTeJiei1: 

aBTOM0611nei1:. 3Hal/,UMOCmb Ofl5{, HayKu pe3y.nbmamoe ucc.neooeaHuu 3aKn10qaeTc5I 

B TOM, qTo 11CI10Jih30BaHl1e pa3pa6oTaHHhIX ycTpOHCTB H MeTOLJ:OB yrrpaBJieHI15I 

3JieKTpOCHa6)KeHl15I TI03BOJil1T: a) l10BbICI1Th ypoBeHh KaqecTBa pa60TbI Bcex 

3JieKTpOCI1CTeM aBTOM0611neI1:; 6) 3Haq11TeJibHO yMeHblliHTh Tpy.z:i:oeMKOCTh, 

CTOHMOCTh .z:i:11arHOCTH"l!eCKI1X pa6oT 11 Tpe6oBaHl15I K ypoBHIO KBaJII1cp11Ka[(HI1 

pa6oTHl1KOB. 

TeopeT11qecK11e 11 rrpaKTHqecKHe pe3yJihTaThI .z:i:11ccepTau:110HHOH pa6oThI 

rapMaw IO.B. MoryT 6bITh TaK)Ke pacw11peHhl H 11Cl10Jlb30BaHhI B 

rrpoeKTHpOBaHHe HOBhIX 6onee 3cpcpeKTI1BHhIX CHCTeM I1 KOMITJieKCOB 

3JieKTpoo6opy.z:i:oBaHl151 OTeqeCTBeHHbIX aBTOM0611neI1:, pa3pa6oTKe TeXHOJIOr1111 

o6cny)Kl1BaHl151 11 .z:i:11arHOCTl1pOBaHl15I Cl1CTeM LJ:Bl1raTeJI5I, a TaK)Ke rrp11 pa3pa6oTKe 

11 MO.n:epHI13a[(I111 anropHTMOB pa60ThI 3JieKTpOHHhIX CHCTeM yrrpaBJieHH5I 

LJ:BHraTeJI51 rrp11 pacqeTe yrna orrepe)KeHH5I 3a)KHraHH5I, BpeMeH11 srrphICKa 

TOIIJIHBa, a.z:i:arrTl1BHbIX 3HaqeHl1If I1 .z:i:pyr11x Ba)KHhIX rrapaMeTpOB. 



BMecTe c TeM, OTMeqa51 aKTYaribHOCTb .ru1ccepTaUimHHoro IIcc11e.n:osamrn, 

ero HOBII3HY II 3HaqIIMOCTb .ll:J151 ttayKII II ITpaKTIIKII, c11e.n:yeT OTMeTI1Tb 

c11e.n:y10ru:IIe 3aMeqaHII51: 

1. He paccMoTpetthI Macca-ra6ap11THb1e ITOKa3aTeJIII ITpe.n:110JKeHHhIX 

ycTpoH:cTB ITO cpasHeHMIO c 3apy6eJKHhIMII. B qacTHOCTII, eMKOCTHhie c11cTeMhI 

3aJKIIraHI151 He ITpI1MeH51IOTC51 Ha COBpeMeHHbIX aBTOM06l1JI51X I13-3a 6oJiblllIIX 

ra6apI1TOB HaKOITIITeJibHbIX KOH.ll:eHCaTopoB. 

2. Ilpe.n:110JKeHHhie aBTOpOM ycTpOHCTBa IIMITYJibCHOro ITIITaHII51 C03.ll:aIOT 

CIIJibHbie ITOMeXII, BJIII51IOW:IIe Ha pa6oTy MIIKpoITpou:eccopHblX CIICTeM 

aBTOM06IIJI51. 

YKa3aHHhie 3aMeqaHI151 He CHIIJKaIOT HayqHoH: II ITpaKT11qecKoH: 

3Haql1MOCTI1 BbIIIOJIHeHHOH aBTOpOM pa60Thl, ITpaBOMepHo cq11TaTh, 1.JTO 

ITpose.n:eHHbie HaytIHbie IICCJie.n:osaHII5I B .n:11ccepTaU:HOHHOH pa6oTe MOJKHO 

xapaKTepII30BaTb KaK Harrno o6ocHOBaHHbie TeXHIIqecKIIe pa3pa60TKII, 

06ecITeqIIsa10ru:IIe peI11eH11e BaJKHhIX rrp11K11a.n:HhIX 3a.z::i:aq B 0611acT11 

3JieKTpoo6opy .ll:OBaH.I15I aBTOM061111eH:. 
3aKJZJO!.[eJ-Jue. 

CqIITaIO, qTo paccMaTpIIsaeMa5I .n:11ccepTau;115I 5IBJI5IeTC5I 3aKoHqeHHOH 

HaytrHOH pa6oTOH, aKTYarihHa, IIMeeT HOBII3HY II rrpaKTI11.JeCKYJO 3Haql1MOCTb, 

IIOJIHOCTblO COOTBeTCTByeT KBarII1CpIIKaUIIOHHblM Tpe6oBaHI151M « IlorroJKeHI151 0 

ITp11cyJK.n:eHIII1 yqeHhIX cTeneHeih> (s T.q, rr.9), yTBepJK.n:ettHoro IlocTaHoBrreHIIeM 

IlpaBIITeJihCTBa PoccIIHCKOH <Pe.n:epau:1111 OT 24 ceHT516p.H 20 l 3r. N!~ 842, a ee 

aBTOp, rapMalll IOpIIH Brra.n:I1MIIpOBI1q, 3ac11yJKIIBaeT rrpIICYJK.ll:eHII51 yqeHOH 

CTeneHI1 .ll:OKTOpa TeXHIIqecKIIX HayK ITO cneu:11arrbHOCTII 05.09.03 

3rreKTpOTeXHIIt.JeCKI1e KOMilJieKCbl II CIICTeMbl. 

Ilpocpeccop Kacpe.n:poI « ABTOM06IIJIII 11 

TpaHCIIOpTHO-TeXHOJIOr11qecK11e KOMilJieKCbI» 

lOJKHo-Pocc11H:cKoro rocy .n:apcTBeHHoro 

norrIITeXHIIqecKoro YHIIBepc11TeTa (HIIl1) 

IIMeH11 M. I1. IlJiaTosa, .n:oKTop TexH11qecK11x 

HayK, npocpeccop 6U?~ ~ Ea.n:py.n:IIH racaHOBIIq racaHOB 

A.n:pec: 346428, r . HosoqepKaccK, yrr . IlpocBeru:eHI151, 132, IOPfITY(HIIl1); 

Te11ecpoH: (863 5) 25-56-54; E-mail: kafmlsik@gmail.com. 

H.H. Xo110.n:Kosa 



OT3bIB 

Ha aBTOpecpepaT .lJ:HCCepTaIJ;HH rapMaII.Ia IOpIDI Bna,n:HMHposwrn: 

«CoBeprneHCTBOBaHHe CHCTeM 3JieKTP006opy,n:oBaHH51 aBTOM06HJieii Ha OCHOBe 

a.n:anTHBHbIX npeo6pa:30BaTeneii 3JieKTp11qecKOH 3HeprHH», npe,n:cTaBJieHHOH Ha 

COHCKaHHe yqeHOH CTeneHH .lJ:OKTOpa TeXHHqecKHX HayK no cneu;HaJibHOCTH 

05.09.03 - 3neKTPOTeXHHqecKHe KOMnJieKCbl H CHCTeMbl 

.lJ:11ccepTaQHOHHa5I pa6oTa rapMarna IO.B. noCBHII(eHa HCCJie,n:oBaHHIO CHC

TeM 3JieKTP006opy.n:osaHIDI aBTOM06Hneii, Ha .lJ:OJIIO KOTOpbIX npHXO.lJ:HTC51 60Jib

rnoe KOJIHqecTBO OTKa.30B. B 3TOH CB513H TeMa .lJ:HCCepTaQHH aKryaJibHa. 

AsTopoM ycTaHOBJieHbI 

- aHaJIHTHqecKHe 3aBHCHMOCTH H MeTO.lJ:bl .n:11cpcpepeHu;HpoBaHHOro 3JleKTPO

CHa6)1(eHH51 CHCTeM 3JieKTpoo6opy.n:osaHH51 aBTOM06Hneii c npHMeHeHHeM a.n:an

THBHbIX npeo6pa.30BaTeJieii napaMeTpOB 3JieKTPHqecKOH 3HeprHH; 

- pa.3pa6oTaHa MaTeMaT11qecKyIO Mo,n:enb npou;ecca JJieKTp11qecKoro nycKa 

aBTOM06HJibHOro .lJ:BHraTeJI5I; 

- pa.3pa6oTaHa MO,n:enb cpyHKIJ;HOHHpOBaHH51 CHCTeMbl 3a)l(HraHH51 6eH3HHO

Boro .n:s11raTem1 .ll:JI51 IIIHpoKoro .n:11ana.30Ha no.n:asaeMbIX HanpH)l(eHHii, TeopeT11qe

CKH o6ocHOBaTb ycTpOHCTBO aBTOMaT11qecKoro perynHpOBaHIDI CHCTeMbl 3a:>KHra

HH51, 06ecneqHBa10m:ee cTa6HJibHyIO sen11q11Hy K03cpcpHu;HeHTa 3anaca no BTop11q-

HOMY HanpH)l(eHHIO. 

HayqHaH HOBH3Ha pa6oTbI 3aKJIJOqaeTcH B pa.3pa6oTKe MeTo,n:oB H cpe,n:cTB 

.n:mpcpepeH1(HpOBaHHOro 3JieKTpocHa6)1(eHH51 CHCTeM 3JieKTpoo6opy,n:oBaHH51 aBTO

M06HJieii c npHMeHeHHeM a.n:anTHBHbIX rrpeo6pa.30BaTeJieii 3JleKTpHqecKOH 3Hep-

rHH. 

Pe3yJibTaTbl, rronyqeHHbie B .n:11ccepTaQHH rapMaIIIa IO.B., MOryT HaHTH 

npHMeHeHHe B HH)l(eHepHOH rrpaKTHKe rrpH pa.3pa60TKe cpe,n:CTB ,n:HarHOCTHposa

HIDI 3JieKTpoo6opy,n:oBaHM51 aBTOTPaHcrropTHblX cpe,n:CTB rrpH caMblX pa.3JIHqHblX 

pe)l(HMax 3KCIIJiyaTaIJ;MH. 

Eonee qeM COJIH.lJ:HbIM 51BJI51eTC51 CIIHCOK orry6nHKOBaHHblX no TeMe HCCJie

.lJ:OBaHH51 HayqHbIX pa6oT, KOJIHqeCTBO arrpo6a1(HH IIOJIO)l(eHHH ,n:HccepTaIJ;HH Ha 

KOHcpepeHIJ;HXX caMoro pa.3HOro ypoBHX. 
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Cyrn:ecTBeHHbIX 3aMeqaHRH TIO TIOJIHOTe :a KaqecTBY Tipe,lI,CTasneHIDI pa6o

TbI B aBTOpetjlepaTe HeT. ¥fa otjlopMRTeJibCKRX MOMeHTOB CJie,nyeT OTMeTRTb TOJib

KO 3aBbIIIIeHHbIH, B cpaBHeHRR c o6rn:eTipRID1TbIM, o6beM aBTOpetjlepaTa R CTRJIH

CTRqecKRe OTIJIOIIIHOCTR: TipaKTRqeCKR BO BCeX p:acyHKaX UR<}lpbl R CRMBOJibl 

«TIO)l,pe3aHhI»; B TeKCTe R Ha pHCYHKax HaKJIOHbl pyccKRX, JiaTRHCKRX Ii rpeqe

CKRX 6yKB He Be3)l,e BbI)l,ep)KaHbl R pa3ID1TC.sI Ha pa3HbIX crpaH:an;ax; RHOr)l,a yKa-

3bIBaIOTC.sI BHeCRCTeMHbie e)l,RHRUbl R3MepeHIDI BeJI:aq:aH, HaTipRMep, Ha CTp. 34 

«06/MRH». 

B n;eJIOM, )l,RCcepTan;:a.sI rapMaIIIa IO.B. Tipe,lI,CTaBJI.sieT co6oii 3aBepIIIeHHYJO 

HayqHo-:accne.n;osaTeJibCKYJO pa6oTy. HoBbie HayqHhie pe3ynhTaThI, TionyqeHHbie 

)l,RCcepTaHTOM, RMeIOT cymecTBeHHOe 3HaqeHRe TIPR pa3pa6oTKe HOBbIX o6pa3UOB 

asToMo6:anhHoii TexHRKR. BhIBO)l,hI :a peKoMeH,n;au;:a:a pa6oTbI )l,OCTaToqtto o6oc-

HOBaHbl. 

ABTOpetjlepaT )l,RCcepTan;:a:a rapMaIIIa IO.B .. COOTBeTCTByeT BCeM Tpe6osa

HIDIM BAK, Tipe,lI,b.sIBAAeMhIM K )l,OKTopcKRM .n;:accepTan;:a.siM, a asTop ,n;HccepTan;:a:a 

3aCny)KRBaeT TipRCY)K)l,eHIDI eMY yqeHOH CTeTieHR )l,OKTopa TexH:aqecKRX HayK TIO 

CTieU:RaJibHOCTR 05.09.03 - 3neKrpOTeXHRqecKRe KOMTIJieKCbl R CHCTeMbl. 

.D:oKTop Textt:aqecK:ax ttayK, Tipotjl~cop, 
3ase)l,)'10rn::a:H: Ka<}le.n;po:H: \~- ~ 
«ABTOM06RJibHbIH rpaHcTiopn> ~HHKOJiaii AneKcaH,lI,pos:aq Ky3hMRH 

MecTo pa6oThI: <l>e.n;epaJibHoe rocy,lI,apcTBeHHoe o6pa3oBaTeJibHOe yqpe)K,n;ett:ae 

BbICIIIero o6pa3oBaHIDI «HR)Keropo,n;cKRH rocy.n;apcTBeHHbIH TexH:aqecKHH ytt:a

sepc:aTeT RM. P .E. AneKceesa» 

A.n;pec: 603950, r. HR)KHRH Hosropo.n;, yn. M:aH:aHa, 24, 
Katjl. «ABTOM06RJibHbIH rpaHCTIOpT>>. 

Tene<}lott: 8 (831) 436-43-83 
e-mail: kafedraat@gmail.com 
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