
0T3hlB 

oclrnuuaJihHoro onnoueuTa 

HQ ouccepmQljUOHHYlO pa6omy 3uzaHWUHOU CeemJzaHbl KaMWl08Hf<l 

HQ meMy: « 3Hep2oc6epe:>1CeHue e KomeJZbHblX ycmQHOBKax men.rzoeblX '3JZeKmpul/eCKUX 

cmaHZJUU 3Q cl/em ucnoJZb3oeaHU5l emopul/HblX '3Hep2opecypcoe», npeocmQBJZeHHYlO Ha 

coucKaHue yl/eHou cmeneHu ooKmopQ mexHul/eCKUX HayK no cne4uaJZbHocmu 

05.14.14 - Ten.rzoebze '3JZeKmpul/ecKue cmQHljUU, ux '3Hep2emul/ecKue 

cucmeMbl u Q2pe2Qmb1 

I1pe.r:i:cTaBJieHHa51 Ha paCCMOTpem1e .IJ:I1CCepTaIJ,I151 co.r:i:ep)l<I1T BBe.r:i:eHI1e, BO

ceMb rrraB, rrpe.r:i:cTaBJieHHhIX B Tpex qaCT51X, BhIBO.IJ:OB, CIII1CKa JII1TepaTyphI I1 

rrpI1JIO)KeHI1H. ,[(11ccepTau1rn I13JIO)KeHa Ha 368 CTpaHHIJ,ax OCHOBHOro TeKCTa, 

BKJIIoqa51 67 Ta6rr11u, 131 p11cyHOK I1 6116rr11orpaqmqecKHH CIIHCOK JII1TepaTyphI 

( 417 I1CTOqHHKOB OTeqecTBeHHhIX l1 3apy6e)l(HhIX aBTOpoB). 

AKTYaJihHOCTh pa60ThI 

Oco6eHHOCThlO 3HepreTHKI1 PocCI1I1 51BJI51eTC51 BhICOKa51 .IJ:OJI51 ueHTpaJIH3a

UHI1 ee reHep11pyIOll(I1X MOll(HOCTei1. OcHOBHOH BKJia.IJ: B reHepau11JO BHOC51T Terr

JIOBbie 3JieKTpHqecKHe CTaHIJ,I1I1 Ha OCHOBe opraH11qecKoro TOIIJIHBa. KrrJOqeBbIM 

qmKTOpOM pa60ThI TaKHX 3JieKTpOCTaHUI1H 51BJI51eTC51 HX 3cpcpeKTI1BHOCTh, Bbipa

)KaeMa51 rroKa3aTemrMH pacxo.r:i:oB TOIIJII1Ba, KTI,[( cTaHUHH 11rr11 ee arperaTOB. B To 

)Ke BpeM51 TeIIJIOBa51 3JieKTpocTaHIJ,I151 51BJI51eTC5l CJIO)l(HeHWI1M TeXHHqecKI1M o6n

eKTOM, Ha KOTOpOM 06ecrreq11BaeTC5I rrpOI13BO.IJ:CTBO 3JieKTp03HeprI1H I1 TeIIJIOThI. 

Ha TaKOM rrpoH3BO.IJ:CTBe O.IJ:HOBpeMeHHO 3a.r:i:eI1cTBOBaHo 6orrhwoe Korr11qecTBO 

B3aHMOCB513aHHhIX TeXHOJior11qecKHX uerroqeK, Ka)K.IJ:a51 113 KOTOpbIX BJIH51eT Ha 

o6myJO 3cpcpeKTHBHOCTh, a ee arperaTbI xapaKTepH3YJOTC51 co6CTBeHHhIMI1 IIOKa-

3aTeJI51MI1 3cpcpeKTHBHOCTH. TipouecchI rrpeo6pa3oBaHmr 3Hepr1111, ocymecTBJI51e

Mbie Ha CTaHUI1I1, corrpOB0)1(.IJ:aJOTC51 ee IIOTep51MI1 Ha pa3HhIX yqaCTKax rrpeo6pa-

30BaHHll. f rraBHbIM o6pa30M 3TI1 IIOTep11 CB5I3aHbI c TeMI1 uerroqKaMH rrpeo6pa-



30BaHl1H, KOTOpbie OTBeqaIOT 3a rrpespaw:eHl1e l1 rrepe,ll,aqy TeITJIOTbI. 3Haq11-

TeJibHa.H qacTb ITOTepb CB5I3aHa c Hel1CITOJib30BaHl1eM Hl13KOITOTeHIJ.l1aJibHbIX rro

TOKOB TerrJIOThI. CoseprneHCTBOBaH11e TaK11x rrpoueccos, CB5I3aHHoe c l1CpOJih30-

BaH11eM BTop11qHbIX (Hl13KOITOTeHU,l1aJibHbIX) ITOTOKOB TeITJIOTbI, 06ecrreq11saeT 

c6epe)l(eHl1e 3Hepr1111, KOTOpoe MO)l(eT 6bITb Bbipa)l(eHO qepe3 ITOKa3aTeJil1 3cp

cpeKTl1BHOCTl1 cTaHu.1111, ee arperaToB, TexHoJior11qecK11x uerroqeK. Ba)l(HO OTMe

Tl1Th, qTo He Bcer,ll,a yJiyqrneHl1e B KaKOM-Jil160 JII060M 3BeHe TeXHOJior11qecKOH 

uerr11 MO)l(eT rrp11BeCTl1 K ITOBbilIIeHl1IO o6w:eii 3HepreT11qecKOH 3cpcpeKTl1BHOCTl1, 

qTo Tpe6yeT TW:aTeJibHOfO aHaJil13a. 
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065I3aTeJibHbIM ycJIOBl1eM X035IHCTBOBaHl15I 5IBJI5IeTC5I cpaKTOp 3KOHOM11qe

CKOH BbirO,ll,bI OT rrpl1Hl1MaeMbIX perneHl1H, qTo CTaBl1T 3a,l],aqy 3KOHOMl1qecKOH 

oueHKl1 rrpoBO,ll,l1MbIX Meporrpl15ITl1H. 

UeJibIO pa6oTbI B cpopMy n11posKe asTopa 5IBJI5IeTc5I pa3pa6oTKa KOMrrJieKca 

HOBbIX HayqHo-o6ocHOBaHHbIX TexH11qecKl1X l1 TeXHOJIOr11qecKl1X perneHl1H, rro-

3BOJI5IIOW:l1X ITOBbICl1Tb 3cpcpeKTl1BHOCTb pa60TbI KOTeJibHbIX ycTaHOBOK TeITJIOBbIX 

:rneKTp11qecKl1X CTaHU,l1H rrpHMeHHTeJihHO K perneHHIO KpyrrHOH HapO,ll,HO

X035IHCTBeHHOH 3a,ll,aq.11 3Heproc6epe)l(eHH5I, 3KOHOMHI1 MaTepHaJibHbIX pecypcoB 

l1 opraH11qecKoro TOITJil1Ba H oxpaHhI oKpy)l(aIOw:eii cpe,ll,hI rryTeM l1CITOJih30BaHH5I 

TeITJIOBbIX BTOp11qHbIX 3HepropecypcoB. 

AHaJil13 CTerreHl1 HOBl13HbI l1 o6ocHOBaHHOCTl1 HayqHbIX ITOJIO)l(eHl1H 

,ll,l1CCepTaU,l1l1 

B ,ll,11ccepTau1111 pa3pa6oTaH KOMrrJieKc HayqHo o6ocHoBaHHhIX MeTo,ll,11qe

cK11x ITOJIO)l(eHHH, HarrpaBJieHHbIH Ha COBeprneHCTBOBaH11e aHaJil13a pa60TbI Terr

JIOBbIX 3JieKTp11qecKl1X CTaHIJ.l1H, l1X TeXHOJior11qecKl1X Cl1CTeM l1 arperaTOB. 

DOJiblIIOe BHI1MaHI1e y,ll,eJieHO BOrrpocaM l1CITOJib30BaHl15I ITOTOKOB Hl13KOITOTeH

ll.l1aJibHOH TeITJIOTbI B pa3HbIX TeXHOJIOr11qecKI1X uerroqKax, ocyw:ecTBJI5IeMbIX 

rrptt pa6oTe 3Hepro6noKOB H JJieKTpocTaHIJ.HH. K HayqHhIM ,ll,OCTl1)1(eHirnM cJie,ll,y

eT OTHeCTI1 pa3pa60TKY MeTO,ll,OB aHaJII13a I1CITOJib30BaHI15I TeITJIOTbI yxO,ll,5IW:I1X 



JJ:bIMOBbIX ra30B B KOHJJ:eHCaIJJiOHHbIX Terrnoo6MeHHl1Kax rrpli C)KlfraHlflf opraHlf

qecKoro TOIIJmBa, MeTOJJ:OB aHa.Jil13a l1CIIOJib30BaHl15I TeIIJIOTbI OT BeHTlfJIHpyeMO

ro 3a30pa JJ:bIMOBbIX Tpy6, MeTOJJ:OB aHa.Jilf3a l1CIIOJib30BaHl15I TeIIJIOTbI 0\ Herrpe

poIBHOH IIpOJJ:YBKlf KOTJ10B, a TaK)Ke MeTOJJ:OB aHa.JII13a l1CTIOJ1b30BaHl15I c6poCHbIX 

ra30B rTY B cxeMaX IIT'Y. 
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B paMKax 11ccneJJ:oBaH115I pa3pa6oTaHo 6onbIIIOe Kon11qecTBO JJ:OTIOJ1Hl1TeJ1h

HhIX 11 BCIIOMoraTeJ1bHbIX MeTOJJ:lfK npoeKTiipOBaHl15I o6opyJJ:OBaHl15I If aHaJ1113a 

ero pa6oToI, B TOM qlfcne KOHCTPYKTopcK11x If TeXHl1K0-3KOHOM11qecK11x. TipeJJ:

J10)KeHbI BapliaHTbl TeXHifqecKlfX peIIIeHlfH, pa3pa6oTaHO HOBOe 06opyJJ:OBaH11e YI 

ycoBepIIIeHCTBOBaHO JJ:ettCTBYIOW:ee. 

3HfflJl1TeJ1bHa5I qacTb l1CCJ1eJJ:OBaHl1H npoBeJJ:eHa B ycJIOBl15IX BHeJJ:peHl15I pa3-

pa6oTaHHbIX YI HayqHo o6oCHOBaHHbIX TeXHlfqecKlfX peIIIeHlfH, B qacTHOCTlf: 

KOHJJ:ettcau110HHh1e Terrnoo6MeHHYIKYI JJ:JI5I rny6oKoif yT11JIY13aIJ,mI JJ:bIMOBbIX ra-

30B, TeXHOJionm JJ:ea3p11poBaHY15I TIOJJ:TIYITOqHOH BOJJ:bl, l1CTIOJib30BaHYle BOJJ:bl He

npepbIBHOH rrpOJJ:YBKYI KOTJIOB, TIOJJ:OrpeB JJ:YTbeBoro B03JJ:yxa KOTJIOB YI JJ:p. Bee 

OHYI TIOJJ:TBep)KJJ:aIOT cnpaBeJJ:JII1BOCTb BbIJJ:BliHYTbIX OIJ,eHOK If TIOJIO)KeHlfH. 

CoBoKynHOCTb pa3pa6oTaHHbIX noJIO)KeHHif cocTaBJI5IeT ttayqttyio HOBlf3HY 

I1CCJieJJ:OBaHlf5I. 

TipHMeHeHlfe Bcex MeTOJJ:lfK o6ocHOBaHO, a JJ:OCTOBepHOCTb pe3yJ1bTaTOB 

TIOJJ:TBep)KJJ:aeTC5I lfCTIOJib30BaHlfeM anpo6IipOBaHHbIX MeTOJJ:OB MaTeMaTifqecKoro 

MOJJ:eJIIipOBaHlf5I, B OCHOBe KOTOpbIX Jie)KaT IIOJIO)KeHlf5I MeTOJJ:OB 3HepreTifqeCKlfX 

6a.JiaHCOB, TeOpliI1 TeTIJ10Macco6MeHa, TeOpliI1 TIOJJ:06lf5I, MeTOJJ:liK TeXHlfK0-

3KOHOMifqecKoro aHa.Jilf3a, MeTOJJ:liK npoBeJJ:eHYl5I 3KcnepHMeHTa Ha pea.JibHblX 

o6beKTax 3HepreTlfKI1, COTIOCTaBI1MOCTblO JJ:aHHbIX c pe3yJibTaTaMlf no lfHbIM lfC

TOqHifKaM. 

TipaKTifqecKyIO 3HaqlfMOCTb JJ:lfCCepTaIJ,lflf COCTaBJI5IIOT CJieJJ:yIOW:lfe pe-

3Y Jib TaTbl. TipoBeJJ:eHo 60J1bIIIOe KOJII1qecTBO HayqHo-npliKJ1aJJ:HblX pa6oT JJ:JI5I 

::mepreTifqecKlfX rrpeJJ:IIpli5ITlfH TioBOJl)Kb5I, a lfMeHHO - 3KCnepHMeHTa.JibHOe lfC

CJ1eJJ:OBamrn pa6oTbI KOHJJ:ettcaIJ,HOHHoro TenJioo6MeHHHKa (KT) JJ:JI5I YTHJilf3aIJ,lflf 
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TernIOThI yxo)J,51IIJ,IIX ra30B Ha Y JIMIHOBCKOH T3L(-3; pa3pa6oTKa TeXHW:IeCKIIX 

npe.I1.JIO)l(eHIIi1 no ycTaHOBKe KT )J.JI51 CaMapcKoi1 T3L(; 3HepreTW:IeCKIIe o6cne

JlOBaHII51 KOTJlOB CapaHcKoi1: T3L(-2 l1 Ee3bIM51HCKoi1: T3L( c Bbl5IBJieHIIeI\1 noTeH

u:11ana l1CnOJib30BaHl151 HenpepbIBHOH npOJlYBKII KOTJIOB; 3HepreTII1-IeCKOe o6cne

JlOBaHl1e 000 «CaMapaoprCIIHTe3» c Bbl5IBJleH11eM noTeHI..:(l1aJia l1CnOJib30BaHl151 

BTOpIIqHblX pecypcoB; ycoBepweHCTBOBaH11e o6opy.n:oBaHII51 .[(ea3p11poBaHl15I Ha 

CaMapCKOH f P3C, a TaK)l(e TexH11qecK11e npe)J,JIO)l(eHII51 no YTIIJil13a[(IIII TenJlOTbl 

B03.[(yxa BeHTl1Jil1pyeMoro 3a30pbl JlblMOBOH Tpy6b1; TexH11qecKIIe npe}lJ10)1(eHII51 

no YTIIJil13a[(l1II YXO)J,51IIJ,l1X fa30B rTY B COCTaBe ITrY .[(J151 CbI3paHCKOH T3L(. 

0)].HO 113 MeTO)J,11qecKl1X nOJIO)l(eHl1H l1MeeT CBl1)],eTeJ1bCTBO Ha nporpaMM

HbIH npo.I1.yKT, KpoMe Toro no pe3yJibTaTaM pa6oTbI l1MeeTC51 21 naTeHT. Pe3ynh

TaTbI pa6oTbI l1cnoJib30BaHbI B yqe6HoM npou:ecce CaMfTY. 

B u:enoM pa6oTa 6onhrna51, no)J.po6Ha51, KaqecTBeHHa.H, l1MeeT 3aKoHqeHHbIH 

Bl1Jl 11, HeCMOTp5I Ha HeKOTopyIO l136bITOqHOCTb npencTaBJieHII5I MaTepIIana, npo

l13BO)J,l1T xopowee sneqaTneH11e. Pa6oTa Han11caHa n11TepaTypHbIM 5I3bIKOM, qII

TaeTC51 II BocnpIIHIIMaeTC51 nerKo, CTl1Jlb l13JlO)l(eHl151 )J.OKa3aTeJibHbii1:. Bee no

cTaBJieHHbie 3a)J,aqII peweHbl, u:en11 JlOCTl1fHYTbl. 

Pa6oTa npowna w11p0Ky10 anpo6au:IIIO, c IICnOJib30BaHIIeM pe3yJlhTaToB pa-

6oTbI l1MeeTC51 qeTbipe MOHorpa¢1111 II n.HTb yqe6HhIX noco6IIi1:. Ilo pe3yJibTaTaM 

pa6oThI l1MeeTC5I 3 6 ny6n11Kau:11II B )l(ypHaJiax II3 nepeqH.H BAK, 12 B )l(ypHanax 

l1 MaTep11anax KoHtj_JepeHU:IIH, BXO)J.5IIIJ,IIX B 6a3bI u:11T11poBaH115I Scopus l1 WoS, 21 

naTeHT l1 1 cs11neTeJlbCTBa o nporpaMMax .[(J15I 3BM. AsTopecpepaT l1 ny6nIIKa

u:1111 aBTOpa OTpa)l(aJOT OCHOBHbie nOJ10)1(eHl15I )J,IICCepTaI..:(1111. 

BMecTe c TeM no pa6oTe ecTb 3aMeqaHl151 l1 BonpocbI. 

3aMeqaHl151 

1. B paMKax onHoro pa3.n:ena 3 6yKBa «B » l1CnOJlb30BaHa B pa3HhIX 3HaqeHl151X B 

tj_JopMyJiax 3.10 H 3.40. 
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2. MeTO)lJIKa pact.J.eTa 3cpcpeKTHBHOCTH 3a ct.J.eT pa6oThI KT (n.2.4) npHBe.n.eHa .n.m1 

ero pa6oThI coBMeCTHO c )],. I1pHMeH51Tb ee (KaK YKa3aHo B n.2.3) .LJ.IT51 01.1,eHKH 

3cpcpeKTHBHOCTH pa60TbI KOTna HeKoppeKTHO. 

3. Bee TeXHHK0-3KOHOMHl.J.eCKHe 01.1,eHKH npoBe)l,eHbI no CTOHMOCTH TennoBOH 

3HeprHH. 3TO HeKoppeKTHO, TaK KaK CTaHl.l,H51 TennoByIO 3HeprHIO He noKyna

eT. Cne.n.yeT BeCTH 01.1,eHKH no 3KOHOMHH TonnHBa OT npe.n.naraeMbIX Mepo

npH51THH. 

4. BapHaHThI, npe.n.no)l(eHHbie aBTopoM H CB513aHHbie c npoMe)l(yTOl.J.HbIM nepe

rpeBoM )l,IT51 rr:ry CTaB51T BOnpoc C03.Ll,aHH51 HOBOfO o6opy.n.oBaHH51, npH 3TOM 

npHpocT 3cpcpeKTHBHOCTH HeBbICOK 1-2%. Eonee npe.n.not.J.THTenbHa peanH3a

UH51 cxeMbI c MHoroKOHTYPHhIMH ITCY H KOTITOM-YTHITH3aTopoM, TaK KaK HH3-

KonoTeH1.1,HanbHoro napa MO)l(HO no.n.roTOBHTb cymecTBeHHO 6onbIIIe H 6onee 

nonHo Hcnonb30BaTb ynrnH3aUHOHHhIH KOHTYP npH TOH )Ke CITO)l(HOCTH co3-

.n.aHH51 o6opy.n.oBaHH51. 

BonpocbI 

5. Ha pHc.2.15 H 2.16 noKa3aH pe3KHH pocT NOx c pocToM TeMnepaTypbI oKpy

)l(aJOmeif cpe.n.bI npH pa6oTe KT. qeM OH BbI3BaH? 

6. B 6e3pa3MepHoM KpHTepHanbHOM ypaBHeHHH 3.16 K03cpcpHUHeHT «B» B3aH

MOCB513aH c napaMeTpOM «K», ero cpH3Hl.J.eCKa51 cyTb He Bbl51BITeHa. B l.J.eM OHa 

3aKITIOt.J.aeTc51? Ey.n.eT ITH OH TeM )Ke .n.n51 .n.pyrHx 3Hat.J.eHHH Re H Pr? 

7. Pact.J.eTbI no BhICIIIeif TennoTe cropaHH51 o6ycnoBneHhI B pa6oTe KonnH3Hei1 

OTpHUaTeITbHOro noTOKa q2, l.J.TO B03MO)l(H0 npH pact.J.eTax no QHp. B HTore 

aBTopy npHIIIITOCb BBeCTH nOKa3aTenb «K03cpcpHUHeHT HCnOITb30BaHH51 Tenno

Tbl TOnITHBa». ITot.J.eMy He npoBe)l,eH pact.J.eT no cpaKTHl.J.eCKHM 3Hal.J.eHH51M q2?. 

B 3TOM cnyt.J.ae HHKaKOH KOITITH3HH He HacTynaeT H MO)l(HO nOITb30BaTbC51 no

Ka3aTeneM KIT)J, KOTna, onpe.n.en51eMbIM o6paTHbIM 6anaHcoM, l.J.TO ynpomaeT 

MO)l,enHpOBaHHe. 

8. KaK H3MeH51TC51 noBepxHOCTH HarpeBa KOTna npH BbITecHeHHH IIITaTHoro B3I1 

B cnyt.J.ae HCnOJih30BaHH51 B03.LJ.yxa H3 BeHTHITHpyeMoro 3a30pa ,ll,T? KaK B 3TOM 
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cnyqae 113MeHl1TC51 TeMrrepaTypa yxo.z:i:51m11x ra3oB 11 KIT)], KOTna? KaK B ou:eH

Kax yqTeHa ce30HHOCTb CT051Hl151 TeMrrepaTyp Hapy)KHOfO B03.IJ:yxa? 

9. ITp11 MO.IJ:epH113aU:1111 )J,T c BeHl1Tl1JI11pyeMhIM 3a30pOM CKa3aHO, qTo ~py6a pa-

6oTana Ha caMOT51re, a CTaJia pa6oTaTh c rrp11Hy.IJ:11TeJihHbIM .IJ:YTheM B 3a30pe. 

KpoMe Toro Mo.ri:epH113au;1151 113MeH11rra HarrpaBJieH11e u:11pKyn51u:1111 B03.ri:yxa. 

KaK B 3TOM cnyqae cne.z:i:yeT 06ecrreq11Tb KOHTponh repMeT11qHocT11 orpa)K

.z:i:momero CTBona? l13MeH11n11cb n11 Tpe60BaH115I? 

10. B 3a.z:i:aqe rr.8.1 rrp11 ou:eHKe rroBhIWeHl151 KIT)], T3C 3a cqeT 11crroJib30BaHl151 

HarpeToro B rpa.z:i:11pHe Bo3.z:i:yxa He yq11ThmaeTc5I yBen11qeH11e CH Ha BeHTl1JI51-

TOPHYIO rpa.z:i:11pmo 11n11 3aTpaThI 3Hepr1111 Ha TpaHcrropT rop51qero OT rpa.z:i:11pH11 

B03.IJ:yxa K KOTJiy. KaK 3TO rroBJil151eT Ha KIT)], Herro T3C? Bo3MO)KHO 3TOT rro

Ka3aTeJib 11 He B03pacTeT. 

11. KaK ITO.IJ:TBep)K.IJ:eH 3cpcpeKT cH11)KeH115I TeMrrepaTyphr u:11pKyn51u:110HHOH BO.IJ:hI 

Ha 1,3 °C rrp11 OTBo.ri:e ra3oB fTY qepe3 rpa.z:i:11pmo B cxeMax ITfY? KaKoH: 

o6oeM pa6oT rrp11 Mo.ri:epH113au:1111 rpa.z:i:11peH cne.z:i:yeT rrpoBecT11 rrp11 3TOM? 

3aKmoqeH11e 

)J,11ccepTau;1151 311raHIIIl1HOH CBeTnaHbI KaM11JIOBHhI rrpe.ri:cTaBJI51eT co6oH: 3a

BepweHHYIO HayqHO-KBaJI11cp11Kau:110HHYIO 11ccne.ri:oBaTeJihCKYIO pa6oTy, BblllOJI

HeHHYIO Ha aKTYaJihHYIO TeMy. CoBoKyrrHOCTh 11ccne.z:i:oBaH11H: co.z:i:ep)K11T Hayq

Hhre o6ocHOBaHl151 11 peIIIeHl151 Ba)KHbIX HapO.IJ:HO-X0351HCTBeHHbIX 3a.z:i:aq B paMKax 

rrpo6neMbI ITOBbIWemrn 3cpcpeKTl1BHOCTl1 pa60TbI TellJIOBbIX 3JieKTp11qecKl1X 

CTaHU:11H 3a cqeT rrp11MeHeHl15I TeXHOJIOfl1H 3Heproc6epe)KeHl151 Ha Hl1X, qTo COOT

BeTCTByeT rr.9 «ITono)KeH115I o rrp11cy)K.IJ:eH1111 yqeHhIX cTerreHeH:», YTBep)K.IJ:eHHO

ro rrocTaHOBJieH11eM ITpaB11TeJJbCTBa Pocc11l1cKoH: <De.z:i:epau:1111 OT 24 ceHT516p51 

2013 r. M~ 842. )J,11ccepTau:110HHa5I pa6oTa OTBeqaeT Tpe60BaH115IM, rrpe.IJ:b51BJrne

MhIM K .IJ:OKTOpCKl1M .z:i:11ccepTaU:115IM rro crreu:11anbHOCT11 0 5 .14 .14 - TerrnoBhie 

3JieKTp11qecK11e CTaHU:HH, HX 3HepreT11qecK11e Cl1CTeMbI 11 arperaTbI, a 311raHWl1Ha 
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