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Be,1J,yw,eii opramBau,1-rn cpe,1J,epaJibHoro rocy,1J,apcTBeHHoro 6IO)],)KeTHoro 

o6pa30BaTeJibHOro Y1fpe)K,l],eHM51 BblCWero o6pa30BaHIDI « YpaJibCK1111 

rocy,1J,apCTBeHHbIJ1 YHMBepCMTeT rryTeH coo6w,eHIDI» Ha )],MCCepTaU,M0HHYJO pa6oTy 

He3eBaKa Bna)],MCJiaBa JieOHH,l],OBHlfa «Pa3pa60TKa HaYl.JHhIX 0CH0B Il0CTp0eHIDI 

Cl1CTeM HaK0TIJieHIDl 3JieKTPl11feCKOJ1 ::meprl1l1 B T51T0B0M 3JieKTPOCHa6)KeHl1I1», 

rrpe,1],CTaBJieHHYIO Ha C0l1CKam1e Yl.JeHOH CTerreHl1 )],0KT0pa TeXHHlfeCKHX HayK no 

cneU,MaJibH0CTl1 2.9 .3. flo,1J,Bl1)KHOH C0CTaB )KeJle3HblX ,1],0por, rnra noe3)],08 11 

3JleKTp11cp11Kau,m1 (TeXHW-IeCKHe HayKH). 

1. A1nyaJ1hHOCTh TeMhl AHCcepTaU,HH 

O)].Hl1M l13 Ba)KHeHWMX cpaKTOpOB, 0Ka3bIBaIOW,l1X BJIH51:Hl1e Ha CHH)Kem1.e 

BbI6pocoB napHMK0BbIX ra30B OT TpaHcnopTH0ro CeKTopa vi CHH)KeHHe 3aTpaT Ha 

TTOTpe6Jiem1e 3Heprm1 OT BHeIIIHHX 11CT0lfHl1K0B B C00TBeTCTBHl1 C «TpaHcnopTHOH 

cTpaTer11ei1 Pocc1111cKoi1 <!>e,1J,epau:1111 )],O 2030 ro)],a c nporH030M Ha rrepHo,z::i: ,z::i:o 2035 

ro,z::i:a» 51BJI51:eTC5I HCII0Jib30BaH11e r116pl1,1],HbIX Cl1CTeM aKKYMYJIHpoBaHIDl 3Hepr1111 Ha 

TpaHCTTOpTe, a TaK)Ke BHe,1J,pett11e TeXHOJIOfl1M HaKOTTJieHIDI 3HeprHH. 

TTpr1MeHeHHe HaKOTTHTeJieH 3JieKTP03HeprHl1 B OCHOBHblX TeXHOJIOrw-:1.eCKHX 

rrpou:eccax , B TOM lfHCJie )],Jl51 TIOBbIWeHl15I 3<pq>eKTl1BHOCTH peKynepaTl1BHOro 

T0pMmKemur 0TH0Cl1TC5I «3HepreT111.JeCKOH CTpaTer11ei1 X0Jl)],MHra «P)K)l» Ha nepH0)l 

)],0 2015 l1 ria rrepcneKTI1BY )],O 2030 ro)],a» K KJIJOqeBbIM HHHU,HanrnaM pa3B11TIDI 

OAO «P)K~». Ctt51:Tl1e 6apbepHbIX orpattmeHHM B 3HepreTw:IeCK0M K0MrrJieKce H 

TI0)],fOT0BKa o6oeKTOB HHcppacTpyKTYPhl )],Jl5I o6ecneYeHIDl rrporrycKa T51.)KeJI0BeCHbJX 

noe3,z::i:os 51.BAAeTC5I O,l],HOH 113 Ba)KHei1wHx 3a,z::i:aq «,[(onrocpoqHott nporpaMMbI 

pa3B11TIDl OAO «P)K,[(» )],O 2025 ro,z::i:a». 

Ba)KHOCTb sonpocoB TT0BbIIIIem-ie 3<pq>eKTl1BHOCTH 11 Harpy3oqHOH cnoco6HOCTl1 

cttcTeM T5Irosoro 3JieKTpocHa6)KeHIDl )KeJie3Ho,r:i:opo)KH0ro TpaHcrropTa B ycnomrnx 



pocTa CKOpOCTeH H Mace COCTaBOB, CO3,l],aHHe HOBOH TeXHHKH TpaHCIIOpTHhIX CHCTeM, 

B TOM qlfcJJe B paMKaX HMIIOpT03aMern:emUI, He BhI3bIBaeT COMHeHHH. Ha OCHOBaHJm 

H3J1O)KeHHOro, TeMa ,l],HCcepTaU:HH 5IBJUieTC51 aKTYaJJhHOH. 

2. Hosble Hayl.fHhie pe3yJihTaThI, noJiyl.feHHhie B )luccepTau:uu 

Pacwr1peHa KJiaccmpHKaU:I151 rrpoq:rnneti IIY™ ,l],M ou:eHKH 3HepreTw1ecKHX 

3aTpaT ,l],81-,()KeHlUI noe3,n:a Ha 3J1eKTp11cp11U:HpOBaHHhIX yqaCTKax 3a C4eT yqeTa 

,l],OTIOJ1HJ1TeJ1hHhIX xapaKTepHCTl1K rrpoqrnm1 nyTH. 

Pa3pa6oTaHa MaTeMaTl14eCKa51 MO,l],eJJb 3J1eKTp11cp11u:11poBaHHhIX yqaCTKOB 

)KeJ1e3HhIX ,n:opor, OTJ1114aJOW:a5IC5I OT J13BeCTHhlX yqeTOM T11rra npocjmJ15I nyn1 

yqacTKOB 11 rrpe,n:JJO)KeHHhIX rrapaMeTpOB cpopM11pOBaHJ15I Harpy3KH 

3J1eKTpOIIO,l],B11)KHOro COCTaBa. 

Pa3pa6oTaHhI crroco6b1 orrpe,n:eneH115I pacxo,n:a 11. rroTeph 3JJeKTpO3Hepnm B 

CHCTeMe T5IrOBoro 3J1eKTPOCHa6)KeHI151, 3ap5I,l],HOM xapaKTepI1CTl1KI1 CI1CTeMbI 

HaKOIIJ1eHl151 3J1eKTPO3Hepnm, 11Ml1TaI.J:HOHHOro MO,l],eJ111poBaHl15I 

3Hepro3cpcpeKTl1BHOro rpacp11Ka ,l],Bl1)KeHI151 rroe3,l],OB. 

YcoBepweHCTBOBaH crroco6 orrpe,n:eneHl151 3HepreT11qecKHX rroKa3aTeneti 

CI1CTeMbl T5IrOBOro 3J1eKTpOCHa6)KeHI151 rrp11 rrp11MeHemn1 ycTpOHCTB HaKOIIJ1eHI151 

3J1 e KTpo3 Hep r1111. 

Pa3pa6oTaHb] MaTeMaTl14eCKl1e Mo,n:em-1 CHCTeMbl T5IrOBOro 3J1eKTpocHa6)KeHH5! 

,l],J15I peweHl151 3a,n:aq ITO IIOBhIIIleHl1lO Harpy304HOM crroco6HOCTl1 ee 3J1eMeHTOB, 

OTJ1I14aIOrn:11ec51 OT 113BeCTHhIX yqeTOM pa60Thl B Hett CHCTeM HaKonneHl151 

3neKTpO3Hepnm. 

Pa3pa6oTaHbl 11Ml1TaU:11OHHa51 I1 (p113W-IeCKa51 MO,l],eJ1I1 CI1CTeMbI rnroBoro 

3JieKTpOcHa6)KeHl151 C r116p11,n:HhlMl1 CI1CTeMaMl1 HaKOIIJ1eHl151 3JieKTpO3Hepr1111. , 

TIO3BOJI5IIOW:He orrpe,n:eMTh 3HepreTH4eCKl1e IIOKa3aTeJ1H CHCTeM rnroBoro 

3JieKTpocHa6)KeHI151 H HaKOIIJ1eHl151 3J1eKTPO3HeprHl1. 

y COBepweHCTBOBaHa MeTO,l],HKa orrpe,n:eneHH5I rrapaMeTPOB H MeCT pa3Mern:eHI151 

Cl1CTeM HaKorrneHl151 3J1eKTpO3Hepnm Ha OCHOBe pe3yJ1OTaTOB HMI1TaU:Jil.OHHOro 

MO,l],eJmpoBaHI151 B3aHMO,l],eHCTBl151 CHCTeMbI T5IroBoro 3J1eKTpOCHa6)KeHI15I J,j 

3JieKTpOITO,l],B11)KHOro COCTaBa. 

ITpe,n:JIO)KeHhl HOBbie, HayqHo o6ocHOBaHHhle TeXHl14eCKl1e peweHH5I no 

TIOCTpOeHl1lO T51TOBhIX IIO,l],CTaHU:11H 11 TIOCTOB ceKU:11OHHpOBaHl151 KOHTaKTHOH cen1 

nOCTO5IHHOro H rrepeMeHHOro TOKa, co.n:ep)Kaw:11x Cl1CTeMbI HaKOTIJiemrn 

3JieKTpO3Heprm1. 

3. HayqnaSI u npalCTHl.feCKaSI u:eHHOCTb )lHCCepTaQHH 

HayqijrM 11 rrpaKTl14eCKa5I u,eHHOCTh ,lJ;HCCepTau,1111 3aKJ1l04aeTC51 B pa3pa60TKe 

HayqHo o6ocHOBaHHhIX TeXHl14eCKl1X, TeXHOJIOrH4eCKHX 11 MeTO,l],OJ1or11qeCKl1X 

pewem1tt [1 pa3pa60TOK, np11MeHeH11e KOTOpbIX IIO3BOJ15IeT orrpe,n:eJI51Th rrapaMeTpbl J,j 
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MecTa pa1Mememu1 c11cTeM HaKorrneHJ.151 3JieKTpuqecKoi1 3Hepnm c uenhI-O 

TIOBbIIIIemrn. Harpy30lfHOH cnoco6HOCTI1 T5IrOBOro 3JieKTpOCHafoKeHIUI Ha 

fll1MHTHPYI-OWJ1X Me)KTIO.D:CTaHUHOHHbIX 3OHax 11 3HepreTl1lfeCKOH 3cpcpeKTI1BHOCTI1 

nepeB030lfHioro npouecca. 

HOBI13Ha nonyqeHHbIX HayqHbIX 11 TeXHl1lfeCKUX pe3ynbTaTOB TIO,UTBep)KnaeTC51 

HaJII1lfJ1eM ,UeB51Tl1 naTeHTOB P<D Ha TIOJie3Hbie MO,UeJIH l1 BOCbMH naTeHTOB P<D Ha 

mo6peTeHl151, Tpex cB11neTeJibCTB o rocynapcTBeHHOH per11cTpau1111 rrporpaMM .UJI5I 

3BM. 
ITpaKTI1lfeCKa51 3Halfl1MOCTb pa60Tbl 3aKnIOlfaeTC51 B HOBbIX MeTonax l1 

Texttonor.1151X, npttMeHeHtte KOTOpbIX HaITpaBJieHo Ha COBepIIIeHCTBOBam1e Cl1CTeM 

rnrosoro 3neKTpOCHa6)KeH.1151 B qaCTM TIOBblllleHl15I Harpy30lfHOH cnoco6HOCT.11 11 

3HepreTttlfeCKOH 3tj}tj)eKTl1BHOCTl1 B ycnomrnx pocTa Mace COCTaBOB 11 CKOpOcTeH 

.UBtt)KeHtt5I rroe3.uos. 

ITpe,UJIO)KeHHbie crroco6br, MeT0.D:l1Kl1 11 TeXHl1lfeCKHe perneHI151 6bJJil1 

l1CTIOJib30BaHbI B 000 «Pyc3Heproc6bIT» ITPM BbIITOJIHeHJ111 pa6oT ITO oueHKe 

ITapaMeTpOB ycTpOHCTB HaKOITJieHJ151 3JieKTµ03HeprI1l1 Ha yqaCTKaX OKT516pbCKOH 11 

CsepnnoBcKoi1 )KeJie3HbIX nopor - cp11n11anos OAO «P)K,lI;», 3aITa,n:Ho-C11611pcKott 

n11peKu11ei1 ITO 3Heproo6ecITelfeHI1lO TpaHC3Hepro - cp11n11ana OAO «P)K)];» ITp11 

BbIITOJIHeHHl1 pacqeTOB ITO OITpeneneHHIO ITapaMeTpOB ycTpOHCTB HaKOITJieHJ151 

3JieKTp03Hepr1111, ITPH oueHKe 3cpcpeKTI1BHOCTl1 pa60TbI ycTpOHCTB HaKOITJieHJ.151 

3JieKTp03He~rl1l1 B Cl1CTeMe T5IfOBOro 3JieKTpOCHa6)KeHJ15I Csep,UJIOBCKOH n11peKUI1I1 

no 3Heproo6ecneqeHMIO TpaHC3Hepro- cp0.n11ana OAO «P)K,lI;», B ITpo0.3soncTBeHHOH 

,Ue51TeJibHOCTl1 KpaCH05IpCKOH n11peKUJ1I1 ITO 3Heproo6ecITelfeHJ1lO TpaHC3Hepro­

cjmn11ana OAO «P)K,lI;», 000 «UITT TMX» 11 000 «3ttepreTMK». 

BbICOKa5I ITpaKTI1lfeCKa51 3Halfl1M0CTb n11ccepTaUHOHHOro HCCJie,UOBaHH51 TaK)Ke 

IT0,UTBep)KnaeTC5I rpaHTaMM PocCHHCKOro q:>OH,Ua cpyH,n:aMeHTaJibHbIX 11ccnenosaHl1H B 

2018 11 20W rr. (rrpoeKT .N°!:! 17-20-01148 ocp11_M_P)K)];) H Pocc110:cKoro ttayqttoro 

cpottna B 2022 11 2023 rr. (rrpoeKT N~ 22-29-00002). 

4. CTeneHb ~OCTOBepHOCTH pe1yJ1hT3TOB HCCJie~OB3HHSI 

,n:ocTqsepHOCTb ITpencTaBJieHHblX HayqHbIX ITOJIO)KeHI1H 11 pe3yJibTaTOB 

06ecITeq11saeTc5I pe3yJibTaTaM11 TeopeT11qecK11x 11ccnenoBaH110: pe)KttMOB pa6oTbI 

Cl1CTeM T5IfOBoro 3JieKTpOCHa6)KeHI15I 11 Cl1CTeM HaKOITJieHl151 3JieKTµ03Hepr1111, 

11CCJie,UOBafffI5IMl1 tj}I1311lfeCKHX MO,UeJieH n16p11,UHbIX CHCTeM HaKOITJieHl151 

3JT e KTp03 Hep r1111 , OCHOBaHHhIX Ha MHOroKpaTHbTX 3KCnepttMeHTaJihHhIX 

11ccnenosamrnx 3HepreT11qecK11x noKa3aTeneH T5Irosoro 3JieKTpocHa6)Kemrn. 

,n:ocTOBepHOCTb OCHOBHbIX HayqHblX IlOJIO)KeHI1H 11 pe3yJihTaTOB 06ecneY.11BaeTC51 

KoppeKTH0CTblO ITp11H5ITbIX ,UOITyr.uett1111 11 MaTeMaTI1lfeCKI1X cpopMyn11pOBOK 3a,Uaq 11 

TI0,UTBep)KnaeTC51 KalfeCTBeHHbIM C0BnaneH11eM 11 ynoBJieTBop11TeJTbHOH CXO,l].l1MOCThlO 
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pe3ynhTaT0B Teopen-1qecKoro 11 cp11311qecKoro Monen11poBaHIDI, pacxo)l(neH11e Me)l(ny 

K0T0pbIMI1 He rrpeBbllIIaeT l O %. 

5. 3ttaLIHMOCTb noJJyLieHHblX aBTOpOM )].HCCepTaU.HH pe3yJJbT3TOB )].JJH 

pa3BHTHH COOTBeTCTBYIOlll.eii OTpaCJJH ttay1rn 

Hayq~a51 3Halfl1M0CTb rronyqeHHbIX aBT0p0M ,z:i:11.ccepTau,1111 pe3yJlnTaT0B 

6a1v1pyeTC51 Ha TeopeTHqeCKHX rronxonax, IT03B0J151lOWJ1X 33 ClfeT pa1pa60TaHHblX 

crroco6os, MeT0.IJ:HK 11. TeXHttlfeCK11x pewett11if 06ecnelf11Tb ynyqwem1e Harpy30lfHhIX 

ITOKa3aTeJle¥ 11 TIOBbIWeH11e 3HepreTHlfeCKOH 3<p<peKTl1BHOCTl1 Cl1CTeM T51fOBOfO 

3JieKTpOCHa6)1(eHIDI . 

AsTopoM ycosepweHCTB0BaHbI cnoco6hr orrpenenemrn 3HeprenrqecKvix 

ITOKa3aTeJleH Cl1CTeM T5lfOB0fO 3JleKTpOCHa6)1(emrn, onpenenemrn 3ap51,ll,HOH 

xapaKTep11CTHKH, I103BOJil1BWHe orrpeneJil1Tb nyTH TIOBbIWeHl151 Harpy3oqHOH 

crroco6HOCTH l1 3HepreTl1lfeCKOH 3<p~eKTl1BHOCTl1 Cl1CTeM T51f0B0f0 

3JleKTpOCHa6)1(eHl151. 

B paMKax nv1ccepTal.(I10HH0fO v!CCJie)J,0BaHH51 pa1pa60TaHbI l1 

ycosepweHCTB0BaHbl MeT0)J,HKH oueHKH 3JTeKTponoTpe6J1eHI151 l1 noTepb 

3JieKTp03Heprttl1, BbI6opa MeCT pa3Mew:eHIDI 11 orrpeneJieHIDI rrapaMeTp0B Cl1CTeM 

HaK0IIJieHmr 3JieKTp03HeprmI, TeXHHlfeCKHe peweHH51 no rrpHMeHemno YCTPOJ1CTB 

HaKonnemur 3JieKTp03HeprHl1 Ha T51fOBbIX IlO)J,CTaHIJ,IDIX 11 IlOCTax ceKIJ,110Hl1pOBaHIUI, 

IT03B0JTJ1BW~e orrpeneJIHTb rrapaMeTpbI CHCTeM HaK0TIJieHl151 3JieKTp03Hepnrn )J,J151 

CHCTeM rnrosoro 3JTeKrpoctta6)1(ett1151 OKrn6pncKOH, MocKOBCKOH, Csep,z:i:IlOBCKOH vi 

3arra)J,Ho-CJ611pcKoif )l(eJie3HhIX nopor - <pHJIHaJTOB OAO «P)K,z:(». 

6. PeKOMeH)].aU.HH no HCUOJJb30BaHHIO pe3yJJbTaTOB )].HCCepTaU.HOHHOH 

pa60Tbl 

ITpenrrpmITIDIM, BbITT0JlHIDOWJ1M rrpoeKT11p0BaHHe CI1CTeM HaK0TIJieH1151 

3JleKTp03HeRrHI1 11 M:X 3JTeMeHT0B, pa3pa6aTbIBaIOW:I1M MeporrpH51Tl151 ITO yc1rneHHlO, 

MonepHI13a~v11-1, peK0HCTPYKUI1H v1 CTPOvITeJTbCTBY 061>eKTOB cv1cTeM T51rosoro 

3JTeKTpOCHa6)1(eHI151 TT0CT051HH0fO l1 rrepeMeHH0fO T0Ka )l(eJie3H0.IJ:0p0)1(H0fO 

TpaHcrropTa - MeT0.IJ:11KH ou,eHKI1 BJII151HI1JI napaMeTp0B 3JieKTpOT5If0B011 Harpy3KJ1 Ha 

3rreKTporroTpe6J1eH11e vi TI0Tep11 3JieKTp03HeprHH B CHCTeMe T5lf0B0ro 

3JTeKTpOCHa~)l(eHmI, BhI6opa MeCT pa3Mew:emrn H onpeneJ1eHH51 rrapaMeTp0B CHCTeM 

HaK0TTJieHIDI 3JieKTp03Hepr1111, TeXHJ1qecKI1e napaMeTpbI HaKOITHTeJleH 

3JieKTp03Hepr1111 B Cl1CTeMax T5If0B0f0 3JleKrpocHa6)1(eH1151 TI0CT05IHH0f0 H 

nepeMeHH0ro T0Ka C yqeT0M 11X pa3Mell.J,eHl151. 

ITpenrrpmITI151M, np0H3B0.IJ:51W:11M CHCTeMbl HaK0ITJieHIDI 3JieKTp03Heprn11 J1 HX 

3JTeMeHTb] ll!JUI CHCTeM rnrosoro 3JieKrpocHa6)1(eHIDI II0CT051HH0ro H rrepeMeHH0ro 

T0Ka TeXHJ1qecKI1e pewemrn no rrpHMeHeHHlO YCTPOHCTB HaK0TTJTemrn 

3JTeKTp03Hepnrn )J,J151 TT0BbIWemrn Harpy30lfHOH cnoco6HOCTI1 CHCTeM T5lfOB0ro 
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3JieKTpOCHafoKemur ITOCTOHHHOro H rrepeMeHHOro TOKa, TeXHWieCKHe aapaMeTpbl 

HaKOITHTeJiett 3JieKTpO3Hepnm C yqeTOM HX p33Mew:emrn. 

HaYLJ:HhIM opraHH3al.lJ151M, HarrpaBJieHHe ,n:eHTeJibHOCTH KOTOpbIX CB513aHO C 

COBeprneHCTBOBaHHeM CHCTeM T51roBoro 3JieKTpocHafoKeHH51 I1OCTO51HHOro H 

rrepeMeHHOro TOKa H MeTO,[(aMH pacqeTa HX rrapaMeTpOB H orrpe,n:eJieHH51 I10K33aTeJieH 

pa6oTbI - f rroco6b1 orrpe.n:eneHHH 3Hepren1qecKHX rroK33aTeneH cHcTeM rnrosoro 

3JieKTpocHa6)KeHH51, 3ap51.[(HOM xapaKTepHCTHKH CHCTeM HaKonneHH51 3JieKTµ03HeprHH, 

TexHH4ecK~e H TeXHonorw:1ecK11e perneHHH no orrpe.n:eneHHI-O rnroBoro 

3JieKTponoTpe6neHH51 H ITOTepb 3JieKTp03HeprHH B CHCTeMe THrosoro 

3JieKTpocHa6)KeHmI, MeTO,[(OJIOr11qecKHe OCHOBhl p33BHTI-UI CHCTeM THrOBOro 

3JieKTpOCHa6)KeHH51 C HCITOJ1b30BaHHeM TeXHOJIOrHH xpaHemrn 3JieKTp03Hepnrn 

BhICIIIHM YLJ:e6HhIM 3aBe,n:eHH51M, ocyw:ecTBJ151I-OW:HM ITO)],roTOBKY l'.lH)KeHepos 

no CITeUHaJibHOCTH 23.05.05 - «CHcTeMbl o6ecneqeHH51 )],BH)Kemrn noe3)],0B» -

MeTOJ],OJIOrHI-O p33BHTH51 CHCTeM T51rosoro 3JieKTpOCHa6)KeHl151 C rrpHMeHeHHeM 

TeXHOJ1orm1 xpaHeHH51 3JieKTpO3HeprHH )],JI51 HCI1OJib3OBaHH51 B YLJ:e6HOM rrpouecce. 

7. Ily6J1UKaQUS1, anpo6aQUSI " BHe.r:.penue pe3yJ1bTaTOB .z:.uccepTaQUOHHOH 

pa60Thl 

no MaTep11anaM )],l1CCepTaI.J,HH orry6JIHKOBaHO 77 HaYLJ:HbIX pa6oT, B TOM ql'.lcJie 

31 CTaTb51 ~ peueH3HpyeMhIX HaYLJ:HbIX H3J.J,aHl151X, peKOMeH)],OBaHHbIX BAK rrpH 

MHH06pHaynr Poccm1., 12 pa6oT B H3)],aHl151X, HHJ.J,eKCI1pyeMhIX Me)K)],yHapOJ.J,HblMl1 

pecpepanrnHjhIMH 633aMH .n:aHHhIX H cHcTeMaMH UHTHposaHl151 Scopus H Web of 

Science, BOCeMb rraTeHTOB Ha H3o6peTeHH51, .n:eBHTb naTeHTOB Ha ITOJle3Hbie MOJ.J,eJlH, 

TPH cs11.n:eTeJ1hCTBa o rocy.n:apcTBeHHOH perHcrpa1.1,1111 rrporpaMM .n:nH 3BM. 

OcHOBHbie pe3yJlbTaTI,I )],HCCepTaUHOHHOH pa60Tbl )],OKJia)],bIBaJIHCh, 

o6cy)l<)],aJIHCh 11 6blJlH OJ.J,06peHhl Ha 24 Me)KJ.J,yHapoJ.J,HhIX l1 25 scepOCCl111CKl1X 

KOHcpepeHUI-jHX, TeMaTHKa KOTOpbIX COOTBeTCTBOBaJia HarrpaBJleHH51M HCCJle)],OBaHH5I. 

MeTOAHKa orrpe.n:eneHH51 rrapaMerpos JlHTHH-HOHHOro HaKOnl1TeJ151 

3JleKTp03Hepnm, orrpe.n:eneHH51 3HeprenrqecKHX rroK33aTeJieii cncTeMhI rnrosoro 

3JieKTpOCHa6)KeHH51 rrpH pa6oTe HaKOITHTeJieH 3JieKTp03HeprHH C 3a)],aHHbIMH 

orpaHw-urnaI-OIUHMH aapaMeTpaMH, cnoco6 oapeJ.J,eneHH51 3apH.n:Ho11 xapaKTepHCTHKM B 

3aBHCHMOCTH OT noTepb Harrp51)KeHH51 B KOHTaKTHOH ceTH l-1CIIOJib30BaJIHCb B 

000 «Pyc3Heproc6bIT» rrpH BblIIOJIHeHHH pa6oT no 01.1,eHKe rrapaMeTpOB ycTpOHCTB 

HaKOnJleHH51 3JieKTp03HeprI1H Ha yqacTKax OKrn6pbCKOM 1-1 Csep,ll,JIOBCKOH )KeJie3HhIX 

J.J,opor. 

Caoco6 orrpe.n:eneHH51 3HepreTH4eCKMX IIOK33aTeneti Cl1CTeMhl Tsirosoro 

3JieKTpoctta6)KeHH51 )KeJie3HOH J.J,oporn HCIIOJih30BaJICH 3arra.n:Ho-C1-16HpCKOH 

,ll,HpeKUHeH ITO 3Heproo6ecneqeHHI-O TpaHC3Hepro npH BbIIIOJlHeHHH pac9eTOB no 

orrpeJ.J,enemrI-O rrapaMeTpOB ycTpOHCTB HaKOTIJleHH51 3JleKTp03HeprHH Ha YLJ:aCTKe 
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OMCK - I1pTblllICKOe 3ana,n:HO-CHfoipCKOH )l(eJie3HOH. ,n:oporH (pHJIHaJia 

0 AO « P)K,D.». 

Cnoco6 cpopMHpOBaHmI 3ap5I,[(HOH xapaKTepHCTHKH H onpe,n:eJieHH5I 

:mepren,yqecKMX IIOKa3aTeJiett CHCTeMb] nrrosoro 3JieKTpocHa6)1(eHH5I HCTT0Jib30BaJIC5I 

rrpH ou:eHKe 3cpcpeKTHBHOCTH pa60TbI ycTpOHCTB HaK0TTJieHH5I 3JieKTP03Heprm, B 

CHCTeMe T5IfOB0ro 3JieKTpOCHa6)1(eHH5I Csep,n:JIOBCKOH. ,n:upeKU:HH no 

3Heproo6ecrre1IeHHIO TpaHC3Hepro - cpttnHana OAO «P)K,D.». 

TexHH1IeCKHe perneHmr s qacTH npHMeHeHmr ru6pH,n:HbIX CHCTeM HaKOTTJieHH5I 

Ha IIOCTax ceKU:HOHHpoBaHH5I rrepeMeHHoro TOKa BHe,n:peHbI B rrpOH3BO,[(CTBeHHYIO 

,n:e.HTeJibH0CTb KpaCH05IpCKOH ,n:11peKU:HH TIO 3Heproo6ecrre1IeHHIO TpaHC3Hepro -

cp11n11ana OAO «P)K,D.»; 

MeTO,[(HKa orrpe,n:eJieHmr rrapaMeTpOB HaKOIIHTeJiett 3JieKTpHYeCKOH 3Hepr1111, 

npoeKTHpyeMbIX ,[(JI5I Cl1CTeM T5IrOBOro 3JieKTpOCHa6)1(eHH5I, conep)l(aw:a51 OTIHC3HHe 

cnoco6a onpeneneHH5I 3HeprenrqecKHX noKa3aTeJieH c11cTeMhJ n1rosoro 

3JieKTpocHa6)1(eHH5I )l(eJie3HOH noporn:, BHenpeHa B rrpOH3B0,[(CTBeHttyIO ,n:e.HTeJTbHOCTb 

000 «QITll TMX»; 

Cnoco6bI orrpe,n:eJieHH5I 3HepreTHYeCKHX TIOKa3aTeJTeH CHCTeMbT rnrosoro 

3JieKTpOCHa6)1(eHmr C yqeT0M pa60TbI Cl1CTeM HaKOTIJiemrn 3JieKTp03HeprnH vi 

onpe,n:enemrn 3ap5l,n:Hott xapaKTep11cTHKH BHe,n:peHbI B 3JieKTpoceTesyl{) 

npOI13B0,[(CTBeHHYIO ,n:e.HTeJibHOCTb 000 «3HepreTHK». 

Pe3yJI~TaTbl n11ccepTaU:HOHHOH. pa60TbI rroJiyqeHbI B paMKax BbITI0JIHeHl15I 

rrpoeKTOB Poccl1HCKOro cpoH,n:a cpyH,n:aMeHTaJibHbIX HCCJie,n:osaHHH s 2018 11 2019 rr. 

(npoeKT N2 l 7-20-01148 ocp11_M_P)K,D.) 11 Pocc11t:icKoro Harrnoro cpoH,n:a s 2022 v1 

2023 rr. (npoeKT N2 22-29-00002). 

8. Ilo )].HCCepTaQHOHHOH pa6oTe HMCIOTCH CJie)].yIOI.QHe JaMeqauHH 

1. B cpopMyne 2.3 ( cTp. 62) omicaHbI n0Tep11 3JieKTp03Heprn11 s CT3 

ITOCT05IHHOro TOKa, BX0,[(51.I..UHe B 3JieKTponoTpe6JieHHe Ha T5lry. OcTaJIOCb He51CHblM 

YYTeHbl mr IIOTepH B peryn11pyIOI..UHX ycTpOttCTBax rrpeo6pa30BaTeJibHbIX 

rpaHcq:>opMfopax, rrp11MeH.HeMhIX Ha TIT. 

2. Cornactto fOCT 32895-2014 c11cTeMa (T.Hrosoro )l(eJie3Ho,n:opo)l(HOro) 

3JTeKTpOCHa6)1(eHmI TI0CT05IHHOro T0Ka (Hanp5I)l(eHHeM) paBHa 3 KB. Ha pHCYHKe 2.1 

(a) (cTp. 60) B HaHMeH0BaHHH yKa3aHO «,[(JI5I CHCTeM rnrosoro 3JieKTpocHa6)1(eHH5l 

IIOCT05IHHOro TOKa HaTip5I)l(eHHeM 3,3 KB». TaKoe )Ke OIIHCaHHe H Ha CTp. 61, 107. 

3. HeKOTOpbie p11cyHKH B rnasax 2, 4, 5, 6 l1 7 rJiaB HMeIOT HH3KOe Ka1IeCTBO, 113 

crero B03HHKaIOT 3aTpy,n:HeHl15l C ero rrpOY.TeH11eM. 

4. ITp* BbITIOJIHeHHl1 cpaBHHTeJibHOM ou:eHKH no TeXHJ11-IeCKOMY pe3yJibTaTy ,[(J151 

6a30BOro sap11aHTa ( CTp. 407 II. 8.7) OCTaJIOCb He5ICHbIM rrpl1 KaKOM yposHe 

CTa6HJTH3aU:Hl1 Harrp5I)l(eHH5I CHCTeMOH. EAPH BbIIIOJIH5IJil1Cb pacYeTbI Harpy30YHOH 
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crroco6Hoc'n1 CT3. I13MeHem1e ypoBH5l cTafouunau.1111 Harrp5I)KeHH5l c11cTeMOM EAPH 

Ha unrnax T5lrOBOM IIOLJ:CTaHU,1111 TaK)Ke He yqHTbIBaJIOCb rrpH cpaBHeHHl1 pacl.feTOB 

rrponycKHOM cnoco6HocT11. 

5. B YeM He,z::i:ocTaT0K pery1mpoBaH115l Hanp5l)KeHH5l cHcTeMott EAPH, pa3 

peKOMeH,z::i:yeTC5l npHMeHeHHe HaKOTIHTenei1 Ha CBep,z::i:nOBCKOH )KeJie3HOH ,z::i:opore? 

npHBe,r:i:eHHhie 3aMeYaHH5l He CHM)KalOT o6mei1 IIOJIO)KHTeJibHOH ou,eHKl1 

,z::i:11ccepTau,11f HHoro 11ccne,z::i:0BaHJ15l. 

no pe3yJibTaTaM 06cy)K,r:i:eH11JI LJ:HCcepTall,1111 «Pa3pa6oTKa HayqHhIX 0CH0B 

ITOCTpoeHH~ CHCTeM HaKOITJieHH5l 3JieKTp11YeCKOH 3Hepr1111 8 T5lrOBOM 

3JieKTpOCHa6)KeHHH» rrpHH5IT0 cne,z::i:YIOmee 3aKJIIOl.feHHe. 

9. 3aKJ1101.1eHue 

npe,z::i:cTaBJieHHa5I ,z::i:11ccepTau,110HHa5l pa6oTa HaITHCaHa aBT0p0M 

caM0CT05lTeJibH0, o6na,z::i:aeT BHyTpeHHHM e,r:i:HHCTB0M, co,z::i:ep)KHT H0Bbie HayqHbie 

pe3yJibTaTbl, 0TJIHl.faeTC5l LJ:0CTaT0YH0 xoponmM ypoBHeM, a BbI,z::i:BHraeMbie Ll:JI5l 

rry6n111..J:HOM 3alll,HTbJ TI0JI0)KeHH5I HMelOT Ba)KH0e HayqHoe 11 rrpaKTJ11.feCK0e 3HaYeHHe. 

TionyYeHHble pe3ynoTaTbl LJ:0CT0BepHbl J1 Ha LJ:0JI)KH0M ypoBHe npornn11 arrpo6au,11IO. 

OcHOBHbJe HaYl..J:Hbie pe3ynhTaTbl LJ:HCCepTau,1111 orry6JIHKOBaHbl B peu,eH311pyeMbIX 

HaYl..J:HbIX H3,r:i:aHH5lX. Co,z::i:ep)KaHHe aBTOpecpepaTa 0Tpa)KaeT co,z::i:ep)KaHHe 

,z::i:ttccepTaU,MOHHOM pa60TbI. CTpyKTypa M ocpopMJJeHHe ,z::i:v1ccepTaU,J1H l1 aBTOpecpepaTa 

BhmonHeHbI cornacHo Tpe6oBaHH5IM fOCT P 7.0.11-2011. ,lJ,11ccepTau,1151 

C00TBeTCTByeT Hayl.fHOM crreu,HaJibH0CTH 2.9.3. I1o,D.BH)KHOM C0CTaB )KeJie3HbIX ,z::i:opor, 

T5lra noe3,r:i:0B 11 3JieKTpH<pHKaU,H5l. 

TaKHM o6pa30M, Ha 0CH0BaHM:11 BbillleM3JI0)KeHH0ro Cl.fl1TaeM, 4T0 

,z::i:11ccepTau:110HHM pa6oTa He3eBaKa Bna,z::i:ttcnaBa J1eoH11,r:i:oB111..J:a Ha TeMy «Pa3pa6oTKa 

H3Yl..J:HbIX 0CH0B I10CTpoeHH5l CMCTeM HaKorrneH115l 3JieK'TpMl.feCKOM 3Heprmi: 8 T5lr0B0M 

3JieKTpOCHaQ)KeHHH» 5lBJI5leTC5I Hay1..J:HO-KBaJIHq_)HKaU,HOHHOH pa6oTOM, B KOTOpOM 

113JI0)KeHbl H0Bbie HayqHo o6ocHOB3HHbie TeXHHl.feCKHe 11 TeXH0JI0rHl.feCKMe perneHH5I 

11 pa3pa60TKl1, IT03B0JI5Il0Ill,He o6ecrreYl1Tb IT0BbIWeH11e Harpy30YHOH cnoco6HOCTl1 11 

3 Heprentt-1eOKOH 3cptj_)eKTJ18HOCTI1 Cl1CTeM rnrosoro 3JieKTpocHa6)KeHJ15l, a T3K)Ke 

3HepreTJ1YeCKOH 3cpcpeKTl1BHOCTH, BHe,z::i:peH11e K0T0pblX BH0CHT 3H3YHTeJibHbJM BKJia,D. 

8 pa3811Tl1e qTpaHbl. 

no CTerreHH HayqHOM H0BH3Hbl, o6oeMy BblII0JIHeHHblX :11ccne,z::i:0BaHl1H 11 11X 

rrpaKTl1YeCKOM u:eHH0CTl1 pa6oTa C00TBeTCTByeT KpI1Tep115IM, K0T0pblM ,D.0JI)KH3 

0TBeLJaTb ,D.HCCepTaU,115l Ha C0HCKaHHe yqeHOM CTerremi: LJ:0KT0pa HayK, ycTaH0BJieHHbIM 

«I10JIO)KeH11eM 0 rrp:11cy)K,D.eHHH yqeHbIX CTerreHeih>, YTBep)K,D_eHHblM IT0CTaH0BJieHJ1eM 
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ITpamnenhCTBa Pocc11iicKoi1 <l>e,ll,epau:1111 OT 24.09.2013 N2 842, a ee aBTOp 

3acJ1y)l(I1BaeT rrp11cy)l()],eHM.SI yqeHOH CTerreHH )],OKTOpa TeXHwieCKHX HayK TIO 

crreu11anbHOCTI1 2.9.3. Ilo)],BH)l(HOH COCTaB )l(eJ1e3HbIX ,nopor, n1ra rroe3)],OB l1 

3J1eK1]Jmj:mKaum1 (TeXHI11IeCKMe HayKM). 

3aKmo1-1ett11e rrpmuno Ha 3ace)],aH1111 Kacpe,ll,pbI «3neK1])0Ctta6)1(ett11e 

TpaHcnopTa» cpe,nepanbHoro rocy,napcTBeHHoro foo,n)l(eTHoro o6pa3osaTenhHOro 

y4pe)l(,neHM.S1 BhICIIIero o6pa3oBaHM.SI «YpanbCKHH rocy,napcTBeHHhIH ytt11Bepc11TeT 

nyTeH coo6llJ,eHJur», npOTOKOJ1 N2 j_ OT « cJJ» c/ t( t;111 2024 r. 

3ase,nyt0IIU1H Kacpe,npoti 

«3JieKTpOCHa6)1(eHHe TPaHcrropTa» 

cpe,nepanbHOro rocy,napCTBeHHOro 6JO,n)l(eTHOro 

o6pa30BaTeJibHOro yqpe)l(,neH:1151 BbICUiero 

o6pa3oBaHM.SI «YpanbCKHH rocy,ll,apcTBeHHhIH 

ymrnepc11TeT rryTei1 coo6llJ,eHH51», 

KaH,n:11,naT TeXHHl.{eCKHX HaYK, ,noueHT 

TTpocpeccop Kacpe,nphI 

«3neKTpoctta6)1(eHHe TpattcrropTa» 

cpe,nepanbHOro rocy,ll,apCTBeHHOro 6JO)],)l(eTHOro 

o6pa30BaTeJibHOro yqpe)l(.ll:eHM.SI BbICUiero 

o6pa3osaHM.SI « YpanbCKHH rocy ,napcTBeHHhIH 

ytt11Bepc11TeT rryTei1 coo6ruett1151», 

.D:OKTOP TeXHHl.{eCKHX HayK, rrpocpeccop 

t 

AneKceti AttaTOJibeBH4 Kosanes 

Eop11c AneKceeBHY. Ap)l(aHHHKOB 

<l>e,ll,epanbHoe rocy,napcTBeHHOe 6JO)],)l(eTHOe o6pa3oBaTeJihHOe y4pe)l(,neH11e 

BhTCUiero o6pa3oBaHH51 «YpanbCKHH rocy,napcTBeHHhIH yHHBepcHTeT nyTei1 

coo6meHM.SI», 620034, r. EKaTep:im6ypr, yn. KonMoropoBa, 66. 
TenecpoH: (343) 221-24-44. E-mail: rector@usurt.ru. 

51, EyUiyes Cepreti BaneHTMHOBM4, yrnep,nHBIIIMH OT3hIB se,nyrueti opraH113au:1111, ,naIO 

cornac11e Ha BKJIIOl.JeHMe CBOHX rrepcoHaJJbHbIX )],aHHbIX B )],OKyMeHTbI, CB513aHHbie 

C 3alll.HTOH )],HCCepTau:1111 
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