
OT3bIB 
OqJllUHaJlbHOrO OnnOHeHTa )l,OKTOpa TeXHWleCKHX HayK 


ITeTpO'leHI<OSa AHTOHa 130pYlcoBYI'Ia Ha )l,YlCCepTauYII{) C0I1CKaTen51 


,[I,)((aCCYIM XaH)l,ep MaHTaM ,[I,)KaCCYIM «Microgrid-Based Power Supply Control 


System For Stacker Cranes I CI1CTeMa ynp3BneHYl51 3neKTpOCHa6)KeHHeM KpaHOB­


llITa6enepOB Ha OCHOBe MYlKpOrpYl)l,», npe)l,CT3BneHHYIO H3 COYlCKaHYIe YLleHOH 


CTeneHH KaH)l,H)l,aTa TeXHI14eCKHX HaYI( no cneUYlanbHOCT)IM 2.4.2 ­
«3JIeKTpOTexHH4ecKHe KOMnneKCbl H CHCTeMbI» H 2.4.3 - «3neKTp03HepreTHl<a» 


,[I,HccepTaUHOHHa5! pa60Ta ,[I,)!(aCCHMa XaH)l,epa M. ,[1,. nOCB51111eHa sonpocaM 

nOBbIWeHH5! 3HepreTH'IeCKOH 3cjJcpeKTHBHoCTH CHCTeM 3neKTpocHa6)J(eHH~ KpaI-lOB­

wTa6eJIepOB, BXO)l,51UlHX B 60nbwylO rpynny nO)l,beMHO-TpaHcnopTHbIX MexaHH3MOB, 

nOJI)''1HBWI1X B nOCJIe)l,HYle rO)l,bl wlfpol<oe pacnpocTpaHeHlfe. 

B pa60Te B Ka'leCTBe 06beKTa HCCJIe)l,OBaHH51 paccMaTpHBaeTC5! CHCTeMa 

ynpaBJIeHYl5! 3neKTpOCHa6)KeHYIeM CTenna)!<HbIX KpaI-lOB- WTa6eJIepOB, 

MHOrO)l,BYlraTeJIbHble 3JIeKTpOnpHBO)l,bl KOTOPblX xapaKTepI13YI{)TC51 p~)l,OM 

oc06eHHocTeH, TaI<HX KaK pe)((HM peKynepaUHI1 3l-1eprl1Y1 C nH KoBoH HarpY3KoH Ha 

nHTalOlUYIO ceTb. YLlHTbIB3)1 YI<a3aHHble oc06eI-lI-lOCTJ1, )l,n~ nOBblWel-lH5l 

3cjJtjJeKTH BHoCTH CPYHKUJ10HHpOBaHJ15! B )l,HCCepTaUJ101-l1-l0H pa60Te n pen:narae-rc5l 

opraHH30BaTb ynpaBJIeHJ1 e 3JIeKTpocHa6)J(eHHeM CKJIa)l,CKOrO KOMnJIeI<Ca KpaI-lOB ­

llITa6eJIepOB Ha OCHOBe TexHonomH MHKpOrpYl)l, H CJ1CTeMbI «multi-drive». Cnen:yeT 

OTMeTHTb, 'ITO B OTeqeCTBeHHOH HaY'lHOH nYiTepaType Tal<oro I<OMnJleKCI-IOrO 

nO)l,XO)l,a I( pa3pa60TJ(e CHCTeM ynpaBneHH)l 3JIeKTpOCHa6)KeHHeM 

MHoron:BHraTeJIbHbiX :meKTpOnpHBO)l,OB nO)l,beMHO-Tp3HCnOpTI-lblX MeXal-lH3MOB He 

npI1BOllJ1TC5! . 

ABTOPOM LJeTKO J1 01lH03HaLIHO CCPOPMYJIl1pOBaHbl HaY'lHbl e nOJlQ)KeHJ.HI, 

BbIHOCI1Mble Ha 3alUHry: 

1. AnrOpYlTMbI aBTOMaTYlqeCI<Oro perynHpOBam!5! CHCTeMbl ynpaBneHH5! 

3neKTpOCHa6)KeHYIeM YI peKOMeH)l,aUHI1 no YlX npYlMeHeHYlIO B 3neKTpOTexl'lH LleCKoM 

KOMnneKce. 

2. TonoJIom5l YI napaMeTpbl llIJ1pOKO)l,Hana30HHOrO LLC-pe30HaHcHoro 

npe06pa30BaTeJI5! n:n5! 3ap5!)l,HOrO YCTpOHCTBa aKKYMYJI51TOpOB. 

3. CTpYI<Typa nporpaMMHo-annapaTHoro KOMnneKca 3MYJI51UI1H 

aKKYMyJl5!TOPHOH 6aTapeH peaJIbHOrO BpeMeHH. 

4. CHcTeMa 3JIer<TpOCHa6)!(eHH51 3JIeKTpOnpHBO)l,OB aBToMaTH3HpoBaHHoro 

CKJIallCKOro KOMnJIeKCa Kpa1-lOB-llITa6eJIepOB C aKKYMYJIHOPHblM HaKonHTeneM 

3HepmH, 06eCneLJHBafOlUa~ S03MO>KHOCTb HHTerpaUI1H B0306HOBn5!eMbIX 

J1CTO'lHHKOB 3HepmH. 

Hx HOBH3Ha nO)l,TBep)J(llaeTC5l pe3Y.1bTaTaMH pa60TbI, KOTopble OTJII14aIOTC5l 01' 

H3BeCTHbiX TeM, 'ITO: 

- 060CHOBaHbi peKOMeHllaUHH no Bb160py THna H napaMeTpOB perym1TopoB 



MOIl\HOCTI1 aJUI CI1CTeMbI :meI<TpOCHa6)!(eH I111 aBTOMaTl13l1pOBaHHOrO CKnaUCI<orO 

KOMnneKCa, pa60TalOIl\erO B pe)!(l1Me MI1KpOCenI B ycnOBl1l1X aBTOHOM I-IOH Yl 

napannenbHOH pa60Tbl C ceTblO Ha OCHOBe ypOBH51 ,UOCTyn HOCTYl Jl OKanb HbI X 

I1CTO'lHI1KOB :meprYlI1, pa3Mepa Yl KOHq:mrypaUYlI1 CKnaaa, a T3IOKe Tpe60B3J-lYlH 

nMTaJ-0Il\efi ::meKTpOCeTI1; 

pa3pa60TaHa MeTOaHKa paCCfeTa M peanM3aUHiI pe30I-laHCHOro DC-DC ­
npe06pa30BaTeJUI C Cjla30BbIM ynpaBneI-l l1eM C WI1POKYlM ,UYlana30I-lOM p erYJIl1pOBaI-lYl51 

BbIXO,UHoro I-l3npll )KeHI1 51 unil 3apilUHoro YCTpOHCTBa RK](YMy n51TOpOB; 

- pa3pa60TaHa M eTO,UI1Ka CI1I-1Te3a 3neMeHTOB CYlnOBOH CTpyl<TYPbI 11 perYJI51TOpOB 

3M)'nllTopa a/([(YMyn51TOpHOH 63T3peM p eanbHoro BpeMeHH Ha OCHOBe TeXHOnorYl H 

PHiL; 
npe,UnO)!(eHa cTpyKTypa CHCTeMbI 3neInpOCH 36)Kel-ll151 rpynnbl nO,U'beM I-IO­

TpaHcnopTHblX MexaHM3MOB CKJla,UCKoro KOMnneKca C a I(](YMYn51TOpHOH 6aTapeeH, 

06eCne'-IMBaI0Il\a51 3cjl<jJeKTMBHYIO pa60ry B pe)!(MMaX CeTeBOH 11 M30ITYrpOBaHI-IoH 

Mm(poceTI1, 

TeopeTl-l'-leCH:aH 3Ha'-lHMOCTb pa60Tbi 3aKnlO4aeTC51 B pe3ynbTaTax 

MCCJIe,UoBaHMH M pa3pa6oT](11 p erynllTopoB an51 pa3JIYl'-lHbIX p e)!(YlM08 pa60Tbl CYlCTeM 

C HaKOnI1TeJI51MH 3l-leprYlH, I(OTOpble MoryT 6bITb 

pacnpOCTpal-leHbl Ha WMPOKMH c neKTp TeXHI-I4eCKI-IX npYlno)J(eHI-IH, 

IlpaICTH'-IeCI(aH 3Ha'-lHMOCTb pa60TbI 3a](ITI04 aeTC51 B pa3pa60TKe 

peKOMeH,UaUI-IH no npOe](Tl1pOBaHI-lIO CI1CTeMbI 3neKTpOCI-Ia6)KeHI111 BHOBb 

npoeKTl-lpyeMbIx CKna,UC](l1X KOMnneKCOB an51 KOM n aHl111 000 «Pyxno», 

L EKaTepfIH6ypr C npl-IMeH eHl1eM aJ(KYMyn 5lTOp HbIX CMCTeM, 

Anpo6allHH pa60TbI. P e3ynbTaTbI pa60Tbl aon Q)](eHbI Ha II I<OHcpepeHllM51X 

Pa3JIMCfHOrO ypOBHlI, 

Ily6nHI(allHH. OCHOBl-lOe co,Uep)KaHl1e UI-ICCepTallYlOJ-lI-lOrO YlCCneUOBaHI1)l 

ony6JJMKOBaHO B 17 HaY4HbIx pa6oTax, Yl3 HYl X 6 CTaTeH o n y6JIYl](OBaH bl 

peueH31-1py eMbIx I-IaYCfHbIX )J(ypHanax, onpe,UeneHHblX BAK P<l> Yl AneCTalll10HHbiM 

COBeTOM Yp<l>Y, BKnlO'-Iall I CTaTblO B 113,UaHI1I1, BXO,UlIIl\eM B ME)], Scopus 11 WoS; 

norryCfeH 1 naTeHT P<l> H3 11306peTeHl-le Yl 2 CBI1,UeTenbCTBa 0 roc_ pemcTpalll-l11 

nporpaMM )lJ1i1 3 BM, 

AHanH3 cO)J,ep:llmHHH a HCCepTal\HH 

Pa60Ta BI(JIIO'IaeT B ce611 BBe)J,eHl1e, 5 maB, 3aKnlO4eHl1e, 6 116nl1orpacjm4eCK YlH 

Cnl1COK 1-13 135 HaMMeHOBaHl-llI M 10 npI1JJO)KeHYlH, 1-13JlO)KeI-IHbIX Ha 165 CTpaHI111ax 

TeKCT a, Coaep)J(I-IT 126 PI1CYHKOB 11 8 Ta6JII1U_ 

Bo BBe,UeHI-II-I 060cHoBaHa aKTyanbHocTb TeMbI ,U Yl CCepTaU YlOHHOrO 
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YlCCJle,nOBaHllll, Onl1Cmla CTeneHb ee npOpa60TaHHOCTI1, OTpmKeHa OCHOBHall Ylllell 

pa60TbI, CcjJOPMYJlI1pOB8Ha ueJlb 11 OCHOBHble 3a,naLII1 I1CCJlellOBaHll5l. 

B nepBoi1 maBe npe,nCTaBJleH aHaJJI13 HaY'tJHbIX ny6J1Y1KaUI1i1 YI COBpeMeHHblX 

TeXHOJlOrilH, CB1I3aHHblX C KOMnOHeHTaMll npe,nJlaraeMoi1 8BTOPOM CI1CTeMb! 

3J1eKTpOCHa6)KeHYliI. ABTop OTMeTYlJI He,nOCT8TOK I1CCJlellOBmlYlH no HaKOmrreJliIM B 

aBTOMaTI1311pOBaHHbIX CTeJlJla)KHbIX KpaHax, LITO 060CHOBblB8eT YlX Bbl60p B Ka'leCTBe 

06'beKTa. TIoK83aHo, 'ITO I1HTerpaUHiI B0306HOBJl5leMbIX I1CTO'fHI1KOB Llepe1 06ll(YI-O 

DC-llIYlHY ,nJl5l nl1TaHI15l rpynnbl KpaHOB 11 npHMeHerme cxeMbl :lJIel<Tpoc['Ja6)[(eHYl5I 

OTj\eJlbHOrO KpaH8 C aKKYMYJl51TOPHoi1 6aTapeei1 MorYT nOBblCI1Tb 3cjJcjJeKTI1BHOCTb YI 

CHI13HTb 3aTpaTbl. 

Bo BTOPOi1 rJlaBe I1CCJle,nOB8Hbl aJJrOpl1TMbl 11 perYJl5lTOpbf ynpaBJleHHll 

nOTOKaMM 3Heprl111 ,nJlll 06ecne'leHYl51 6afJaHca aKTI1BHOH 11 peaKTHBHOH MOll(HOCTH, 

cTa611J1bHOCTI1 Hanp5l)l(eHI111 YI 'tJaCTOTbl B 3J1eKTpOTeXHWleC[(I1X KOMnJleKC8X 

CKna,nCKI1X MI1l(pOCeTeH. OCHOBHoe BHYlMaHl1e YlleJleHO ,nBYM KJlI04eBbiM nOllXOllaM, 

Bbl6paHHblM 3a I1X 3cjJcjJeKTYlBHOCTb 11 COOTBeTCTBl1e Tpe60BaHI1l1M CKnallOB. TIepBbli1 ­

peryJlllTOp CTaTI13Ma CeTI1, ynp8BJllIlOll(I1H llBYHanpaBJleHHblM ACIDC 

npe06p830BaTeJleM YI 06ecne'tJI1BalOll(I1H pacnpe,neJleHl1e 3HeprHI1 11 CHI1)KeHl1e nl1KOB 

HarpY3f(l1 lla)Ke npH llYlHaMWleCf(YlX Yl3MeHeHYl5IX. ,ll.JllI HaCTpOHKI1 YI OnTYlMYl3auYIYI 

napaMeTpOB peryJlilTopa npellJlQ)KeHO YlCnOJlb30SaTb MeTOll "pOil 'laCTl1fl'. BTOPOH 

THn peryJliITopa ,UJl1I ynp8BJleHYllI aKKYMYJl5lTOPHOH CHCTeMOH B 1130JlHpOBaHHOM 

pe)KI1Me, ycnelliHo pa60T81Oll(1111 C 3all(YMJleHHbIMI1 ,naHHbIMI1 0 reHepaUl1yl 11 

nOTpe6J1eHHI1, OCHOBaH Ha HetfeTKOH JlOrI1Ke. KpOMe TOro, B rJl8Be paCCMOTpef-lbl 

MeTo,nbI KOMneHCaUI1 YI 3allep)!(el( nl1H 1111 (napaJJJleJlbHble KOHTpOJlJlepbl C 

perYJlHpOBaHl1eM no cnallY Hanp5l)KeHI151) 11 c-ra611J1113aUI1Y1 npe06p830BaTeJl51 

(anropHTM CKOJlb351luerO pe)KHMa), a TafOKe )laHbI peKOMeH,naUHI1 no I1X BHe,apeHYlIO B 

CI1CTeMY ynpasJleHH5I 3JTel<TpOCHa6)KeHl1eM KpaHOB-llITa6eJlepOB B 3aSYlCI1MOCTI1 OT 

KOHcjJHryp8UYll1 HarpY3KH 11 CI1CTeMHblX Tpe60BaH I1H. 3qlgleKTHBHOCTb 

npe,UJlO)f(eHHbIX pellieH I1H nOllTBep)[(,aeHa KOMn blOTepHbIM Mo,nenYl pOBaI-ll1eM. 

B TpeTbell maBe npe,nCTaSJleHbl pe3YJlbTaTbl I1CCJle,aOB8HI151 11 pa3pa6oTKI1 

3apll,nHbIX YCTpollcTB ,nm! aKKYMYJlllTOPHblX 6aTapeH. TIpe,nJlOlKeHa TOnOJlOrl151 

1lI11POI(0,nHan830HHoro LLC-pe30HaHCHoro npe06p830B8TeJl51 (60 Krll), COLleT81Oll(851 

npeHMYll(eCTBa «M5lrJ(orO» nepeKJlIOLleHYlll LLC-TOnOJlOrill1 YI p8CllII1peHHblH 

,nll8na30H peryJlHpOSaHl1i1 HanpmKeHHiI. 118paMeTpbl npe06p830BaTeJlll pacc411T8Hbl 

MeTo,aOM nepsoH rapMOHlltleCKoH 8nnpOKCYlMaUHI1 (FHA), 06eCne411B81-Oll(I1M 

Tpe6yeMoe BbIXOllHoe H8np5l)J(eHYllI. TIpHBe,neHbl pe3YJlbT8Tbl KOMnblOTepHoro 

MO)leJll1pOB8HH5I pa60Tbl 3apll,aHoro YCTpoHcTBa C 8KI(YMYJlllTOPOM 11 
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3KcnepHMeHTaJlbHble HCn blTaHI151 OnblTHOrO 06paJua, KOTOpbJe n OL\TBep)ll1n Yl 

KOppeKTHOCTb MO)leJll1p013aHI151 H a)leKB8THOCTb MeTO)la FHA 136J1I1JI1 pe30HaHcH o i1 

l.IaCTOTbI. YCneWHa51 BepHCllHKauHH napaMcTpoB npe06paJOBaTen51 B CpC)lC MATLAB 

H Ha npaKTI1Ke nO)lTBep)K)laCT npHMCl-lHMOCTb paJpa60Tal-lHOH TonOnOrHI1 11 

MCTO)lHKH pac'leTa. 

B QCTBepToH rnaBe On l1CblB8eTCH paJpa60TK8 11 pCaJJHJaUH51 HcnblTaTenbHoro 

CTel-l)la )ln51 3ap51)lHbIX YCTPOH CTB al(l(YMYJl51TOPHbIX OICTeM l-la OCHOBe TeXHononlH 

Power-Ha.rdware-in-thc-Loop. B COCTaBe CTCH)la HCnOnbJycTcH MO)lenb Wenep)l3­

TeBeHHHa JlI1THH-HOHHOro aKKYMYniITOpa )ln51 3Myn5lUHYI peaKUHI1 6aTapel1 B 

peaJJbHoM BpcMeHH. CneUHaJJH3HpOBal-lHble peryJl5lTOpbl HanpmKeHH}1 H TOI(a 

l<OMneHcHpYIOT OTKJlOHeHH5I, CTeH)l peaJlH30133H Ha 6a3e 3nnapaTHoH nJlaTCp OpMbl NI­
DAQ PXI-6025e 11 MI1KPOKOl-lTpOJlnepOB STM32, a T310Ke nporpaMMHoro 

06eCne'leHH51 LabVIEW H MATLAB C YHHI(8JlbHbIMI1 CpYHKL(H51MI1 OrpaHI1'leHH51 11 

06pa60TKI1 C'lI1TblBaeMbrx Cl1rHaJlOB. ITpI1Be)leHO cpaBHeHH e 3MY,lHpyeMblx 

Xapal<Tepl1CTI1K Hanpm](eHI151 H COCT051HH51 3ap51)l8 C peaJlbHOH nI1THH-YlOHHOH 

6aTapeeH, nO)lTBeplK)lalOll(ee BblCOKYlO TO'lHOCTb 3MYJl51UI1Y1 peaK1U1H aKKYMyn5lTOpa 

H BocrrpoH3Be.ueHHe KJlIQ'leBbIX 30H PaJP5l)lHOH KpHBOH. 

B n51TOH rnaBe omlCblBaeTC51 peaJJI13aL(l151 CHCTeMbl 3neKTpOCHa6)KeHYlH 

nO)lbeMHO-TpaHcnopTHbIX MeXaHI13MOB CKna)lCKOrO KOMnneKca C I1HTerpaL(I1 Cii 

aKKYMyn5lTOpHOH 68TapcI1 H BOJo6HOBn51eMbIX HCTO'lHI1J(OB 3HCprl1l1. PaJpa60TaHHOe 

peweHHe 06CCne'lI1BaeT 3HCpreTH'ICcKYIO aBTOHOMHOCTb KpaHOB-WTa6enepOB 38 C4eT 

pel<ynepaL(HI1 3HeprHH TopMQ)l<eHH51 H rH6KOrO y npaBneHH5I nOTOKaMH 3Heprf1l1 

nOCpeJlCTBOM .uBYHanpaBJleHHbIX rrpe06paJOBaTe,lel1 . CI1CTeMa )leMOHC1'pYipYeT 

YC1'OH'lHBYIO pa60TY B PaJJlWIHbIX CL(eHapH5IX: npH OTKJl101.leHHI1 OT CeTH, nl1KOBblX 

HarpY3Kax 11 B38.11MO)lei1C1'BI111 C conHe'IHbIMYI naHen51MI1. KmO'leBbIM 

npeHMYll(eC1'BOM 51 BJl 51 eTC5I coxpaHeHHe pa60'lHX xapaK1'epl1CTHK KpaHa 6e3 

rrepeHaCTpol1KH npH JlIQ6bIX H3MeHeHI15IX B CHCTeMe nl11'aHH5I. Pe3YJlbTaTbl 

3l(CnepHMeHTOB Ha peaJlbHOM MeXaHYl3Me nOJlTBep)lHJlH 3 q)cpeKTHBHOCTb 

npeJlnaraeMol1 aB1'opOM apXI1TeKrypbl. IToKaJaHO, 'ITO npl1MeHeHYIe He'le1'KOrO 

aJlrOpH1'Ma Jln51 ynpaBneHI151 JlBYHanpaBneHHblM DCIDC npe06paJOBaTeIleM 

n03BOn51eT On1'HMI13HpOBaTb paCnpeJleIleHl1e :meprl1l1 MelKJlY KpaHaMYI, yny'llil YlB 

COCT05lHHe 6aTapel1, a BHeJlpeHHe CHCTeMbl B peaJJbHbli1 npoeKT 000 «Pyxno» (r. 

EKaTepl1H6ypr) n03BOJll1T CHH3HTb 3HepronOTpe6J1eflYle Ha 15-20% Ja C'IeT 

YCTpaHeHH5I pacCeHBaHI151 3Hepnm Ha pe3Y1cTopax H Yl CnOnb30BaHI151 

peKynepHpoBaHHoH 3HeprHYi. 

B 3aKJlIQqeHI1H npHBOJl5lTCii 06WHe BbIBO)lbJ no pa60Te 11 npYlBOJl5lTC5I 
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peKOMeH,[(aUvlH no Pa3BIlTIlI{) TeMbl. 

B rrpIlJlO}!(eHIliIX co,[(ep)!(aTC5! )lOnOJlHIlTeJlbHble pe3YJlbTaTbl rr 0 rJJaBaM 

,[(IlCCepTaUVlVI, BI(JllO'la51 aKT 0 BHe)lpeHIlIl Il Korrllll pervlCTpaUVlOHHblX )lOKY Mel-ITOB lia 

rrporpaMMbl )lJl51 3BM Il naTeHT Ha Vl306peTeHlle. 

ABTopec\lepaT COOTBeTcTByeT CO)lep))(aHIlIO )lVlCCepTaUIlVl , ony6J1HKoBaHHbce 

CTaTbll B rrOJlHOH Mepe OTpa)!(alOT OCHOBHble rrOJlO)!(eHVl51 Il pe3YJlbTaTbl 

,[(IlCCepTaUIl0 H HO ro IlCCJI e,[(OBaH 1l5!. 

3aMeqaHHfl H BonpOCbl no )lHCCepTaIJ,HH: 

1. B LleM CMblCJI IlCrrOJlb30BaHVl51 He4eTKoro JlOrH'leCI<oro peryJl5JTop a BMecco 

KJlaCCH'leCKOrO peryJl5lTopa B fJlaBe 2, Vl Ha [(aKOM OCHOBaHIlVl Bbl6llpalOTC51 He'leTI<H e 

rrpaBIlJla, rrpe)lCTaBJleHHble B Ta6mll..(e 2.3. 

2. .!1cxo,[(!! H3 rpaq)llKOB B fJlaBe 2, IlMnYJlbCHa51 HarpY3Ka aKKyMyJlHTopa 

COCTaBJI5leT +1- 20 A. YLIVlTbfBa5l, LITO 3a 2 ceKyH)lbJ B03HIlKHeT MHO))(eCTBO UHKJlOB 

3apH)la/pa3p5l)la, 31(KYMYJllITOP He CMO)l(eT pa60TaTb C TaKOH HarpY3f(oi1 )lOJlro 11 

6blCTPO BbIH)leT 113 CTp05l. 06bHCHI1Te, rrO'leMY )lJl51 nHTaHH5I :mef<TpOTeXHIl'leCKOrO 

KOMllJle[(Ca 6b1J1 Bbl6paH aKl(YMYJl5lTOP, a He cyrrepKOH)leHCaTOp? 

3 . .!1MerOTC5I He6pe)I<HOCTH B oqlOpMJleHHH 6J10K-CXeMbl aJlropHTMa Ha pl1c.2.3. 

4. K3I<OBbl OrpaHH'leHVl51 no MOLUHOCTIl npe)lJlaraeMOro IlCrrblTaTeJlbHOrO CTeH,[(a 

3ap!!)lHblX YCTPOHCTB? KaK MO)KHO rrOBblCHTb ero MOlUHOCTb? 

5. Ha [(aKOM OCHOBaHIlVl Bbl6paHbi JlIlTI1H-110IiHbl e aKKYMYJl5lTopHbl e 6aTapel1 

BMeCTO cynep l<OH)leHCaTOpoB B :meKTpOCHa6)KeHIlVl Cl(Jla)lCJ(l1x KpaHOB') B 
,[(IlCCepTaUIlIl rrpe)lJlOlKeHbl p5lnI>1 eMKocTeH aKI(YMYJl5lTOPHbIX 6aTapeH. Ha l<aKOM 

OCHOBaHVlIl OHIl Bbl61lpalOTCll Ha npaJ(TIlKe? 

6. YTOLIHHTe npaBIlJla c\lopMHpOBaHIl51 rrpo(pIlJl51 CKopocTeH B CIlCTeM e 

peryJlllpOBaHllll 3J1eIITpOnpvII30,[(oB l(paHa-WTa6eJlepa? 

7. B pa3)leJle 4.3.4 6blJlO 6bl YMecTHo rrpllBeCTI1 CTpyl<TypHylO cxeMY HIL-TeCTa. 

8. B rr5lTOH rJJaBe )lVlCCepTaUIlH Ha )lHarpaMMax KpYT5ILUero MOMeHTa 

3J1el<TpOnpIlBO)lOB KpaHa rrpH CYTCTBYlOT 3 Ha'lIlTeJlbHble nepeperymlpOBaHllll. 

06bllCHIlTe, rrOLJeMY OHH n05lBJl5I1OTC5I B BaWvlX pe3YJlbTaTax? 

C'[(eJlaHHble 3aMeqaHH5I IlMelOT peKOMeH,[(aTeJlbHbIH xapaKTep 11 He BJlH5!lOT Ha 

nOJlO)l(HTeJlbH)'lO oueHKY ,[(IlCCepTaUIlOHHbIH pa60Tbi ,[(lKaCCVlMa X. M. ,[(. 

3aKJ1IO'leHHe 

AHaJJVl3 co,[(ep)[(aHH5! )lHCCepTaUIlI1 ,[(lKaCCVlMa X. M. ,[(. nOKa3bIBaeT, 4TO 

pa60Ta HanHcaHa JlOrH'leCIU1 nOCJle,[(OBaTeJlbHO, KoppeKTHblM C HayqHOH H 

TeXHIl'leCKOH TO'lKIl 3peHH5I 513bIKOM, 06J1a)laeT BHyTpeHf-II1M e)lHHCTBOM, CO)lep lKI1T 

HOBbie Ha)"lHble pe3YJlbTaTbi 11 rrOJlO)!(eHI151, Bbl)lBl1raeMble )lJlll n y6J1HLIHol1 3alUl1Tbl, 
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LITO CBH,UeTeflbcTByeT 0 flHLIHOM BKfla,Ue aBTOpa B HaYICY H COOT BeTcTByeT 

Tpe6oBaHH5IM «TIofl Q)ICeH H51 0 rrpI1cY)IC,UeHH H Y'leHbIX CTerreHel1 B cDrAOY BO 

«YpcDY» , B TOM 'IHCfle n. 9,10 H 14. 

OueHH Ba51 ypoBeHb pa60ThI B ueflOM, C4HT3Kl , LITO ,UH CCepTaUYIiI 

,lJ.)lCaCCHMa X. M .,lJ.. «Microgrid-Based Power S upply Control System For Stacker 

Cranes / CHcTeMa y npaBfleHH5I 3flelcTpOCHa611ceHHeM KpaHoB-wTa6eflepOB Ha OC HOBe 

MHKporpH'u», n pe,UcTaBfleHHa51 Ha COHCKaHHe YLJeHOH CTeneHH J{a HAH,UaTa 

TeXBHLJeCKI1X Baylc, 51Bfl5leTC5I 3aKOH'IeHH0I1 HaY'lHo-KBaJ1HqlHKaUI10HH0I1 pa6oToH 11 

BHOCHT cyweCTBeHHbl11 BKfla,U B peWeHI1e BaliCHOH HaY4Ho-TeXHHLJeCKOH 3a,UaLIH 

nOBbIWeHI151 3cjlqle lCTHBHoCTH ejlYHlCUHOH H pOBaHHlI J JJ e lCTpOTexHH LleCKH x 

KOMrrfle!(COB, co,Uep)!CaHI1e pa60Thl COOTBeTcTByeT Tpe6oB3HI151M nacnopToB HaYLJHblX 

CneUI1aJ1bHOCTefi 2.4.2. 3fleKTpOTeXHH4ecKHe KOMrrfleKCbI H t.:HCTeMbJ H 2.4.3 

3fleI<Tp 03HepreTHK3 (TeXH!1LleCKI1e HaYKH), a ee aBTOp - ,lJ.)!(3CCHM XaM,Uep MaHTaM 

,lJ.)KaCCI1M, 3acn Y)f(HBaeT npI1CY)K,UeHH5I eMY Y 'le HOI1 CTerreHH KaH,UHAaTa TeXHI1LJeCKHX 

HaYIC n o cneUHanbHOCT5IM 2.4.2 - «3n eKTpoTexHWleCI<I1e KOMnneKCbl H CI1CTeMbf» H 

2.4.3 - «3neKTpo3HepreTHl(3» . 

OcpHUHanbHblM onnOHe~lT: 

PeKTop, cDe,UepaflbHoe rocy,UapCTBeH Hoe 

aBTOHOMHoe 06pmOB3TeJlbHOe YLlpe)K,UeHHe 

BbICllle r o 06pmOBaHH5I « TIepMCKI111 

H3UI10 HaJ1bHbIM HCCJle,UOB3Tefl bCKHM 

IIOnI1TeXHH LleCKI1H YH H Be pc I1TeT» , ,UOKTOP 

TeXHI14eCKHX HayK, ,noueHT 

TIeTpo LleHlCOB AIHOH DOPHCOBHLJ 

«02» , .(h)",, -£L-._ _ _ 2025 r. 

614990, r. TIepMb, KOMCO MOflbCKI1H n p., 29, K.225 

Tefl . +7 (342) 2-198-068 

Email : p etrochenkov@ p stu .ru. 

[Jo,UrrHCb A. E. TIeTp OLJe HKOB 33Bep51Kl: 


