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BBe.z:i;euHe 

IIacrropT crreu;ttarrhHOCTH pa.3pa6oTaH rrptt yqacTHH MocKOBCKoro 

:mepren:1qecKoro HHCTttTyTa ( TexHwqecKoro yHttsepcttTeTa ), Ka.3aHcKoro 

rocy,ll,apcTBeHHoro 3HepreTwqecKoro yHttBepcttTeTa, .HsaHoBcKoro 

rocy~apcTBeHHoro 3HepreTttqecKoro yHttBepcttTeTa, Hosoctt6ttpcKoro 

rocy~apcTBeHHoro TexHttqecKoro yHttBepcttTeTa, CaHKT-I1eTep6yprcKoro 

rocy~apcTBeHHoro TexHwqecKoro yHttBepcttTeTa H yrsep)K)l;eH 3KcrrepTHbIM 

coseToM BhICIIIeii arrecTau;ttoHHoii KOMHCCHH MttHHCTepcTBa 06pa.30BaHm1 

PoccwiicKoii <De,ll,epau;ntt rro 3HepreTttKe, 3JieKTpmpw.Kau;tttt tt 

3HepreTwqecKOMY MaIIIHHOCTµOeHHIO. 

HacT051IQa51 rrporpaMMa COCTaBJieHa Ha OCHOBe ,ll,llCQHilJIHH HarrpaBJ1eHHM 

«Terrno3HepreTttKa» H «3HeproMaIIIHHOcTpoeHtte», BKnroqaromwx 

crreu;HaJlbHOCTll «TerrJIOBbie 3JieKrpwqecKHe CTaHQllll, HX . 3HepreTHqecKHe 

CllCTeMbI ll arperaTbI», «3HeproycTaHOBKll Ha OCHOBe B0306HOBJI51eMbIX Bll~OB 

3HeprHH» ll «3HepreTnqecKHe CHCTeMbl ll KOMITJieKCbI», o6oe,ll,HH51IOIQa51 

HCCJie,ll,OBaHH51 cptt3llKO-XllMHqecKHX ll cptt3llKO-TeXHHqecKHX rrpou;eccoB, 

xapaKTepHbIX ,ll,JI51 pa.3JillqHbIX 3HepreTttqeCKHX CllCTeM ll KOMITJ1eKCOB ll 

BXO,ll,5IIQHX B HHX 3HepreTHqecKHX ycTaHOBOK ll arperaTOB, CB513aHHbIX 

TeXHOJIOrttqeCKHM QllKJIOM rrpOH3BO,ll,CTBa TeITJ10BOM ll 3JieKTpttqecKOM 

3Heprttll rrptt llCITOJib30BaHHH opraHttqecKoro ll aJlhTepHaTHBHbIX TOITJIHB ll 

B0306HOBJ15IeMhIX Bll,ll,OB 3Heprttll, BKJIJ0qa51 rrpo6JieMhl COBepIIIeHCTBOBaHH51 . 

~eMCTBYIOIQHX ll o60CHOBaHH51 HOBbIX TeXHOJIOrnii rrpOH3BO~CTBa 

3JieKTµHqecKOM ll TeITJIOBOM 3Heprttll c yqeTOM BCITOMOraTeJibHbIX rrpou;eccoB. 

B paMKax crreu;ttanbHOCTH cosepIIIeHCTBYIOTC51 · cyru;ecTsyromwe H 

rrpopa6aTbIBaIOTC51 rrepcrreKTHBHbie CTPYKTYPbI 3HepreTwqecKttx cttcTeM H 

KOMITJ1eKCOB, o60CHOBbIBaIOTC51 HOBbie TllITbl ll KOHCTPYKQllll BXO,ll,5IIQHX B HHX 

OCHOBHOro ll BCITOMoraTellhHOro o6opy,ll,OBaHH51 3HepreTwqecKHX ycTaHOBOK 

Ha opraHttqecKOM H aJlhTepHaTHBHbIX TOITJIHBax H B0306HOBJI5IeMbIX BH,ll,aX 

3Heprtttt. Be,ll,eTC51 OITTHMH3au;tt51 3KcrreyaTau;ttoHHbIX pe:arnMOB H pa6oqwx · 

rrpou;ecCOB 3HepreTwqecKHX CllCTeM, KOMITJ1eKCOB, ycTaHOBOK ll HX 

o6opy,ll,OBaHH51 c u;eJiblO IlOBbIIIIeHH51 HX 3cpcpeKTHBHOCTH, 3KOHOMHqHOCTH, . 

Ha,tte:arnOCTH, 6e3orraCHOCTH . H CHH)l(eHH51 HeraTHBHOro B03,ll,eiicTBll51 Ha 

oKpy)l(aJOmyro cpe.ll.y. 

1. 3uepreTHqecKHe pecypChl H 3JieKTpOCTaH~HH 

IIepBttqHbIM TOITJIHBHhIM pecypc. TorrnttBH0-3HepreTttqecKttli KOMrrneKc. 

TorrJIHBH0-3HepreTwqecKnli 6arraHc Mttpa, CTµaHhI, perttoHa, rrpe,ll,rrpll51TH51. 

TeopeTwqecKHe OCHOBhl COBpeMeHHOM 3HepreTHKH. 3HepreTHKa Ha 

opraHwqecKOM TOITJIHBe. Bo3o6HOBJI51eM51 H HeTpa,ll,HQHOHHa51 3HepreTHKa. 

THrrbI 3JieKTµOCTaHu;ttH: ttx KJ1accHcpriKau;ttH. TepMo~ttHaMwqecKa51 
3cpcpeKTHBHOCTb 3JieKTpOCTaHQHM. 3HepreTHqecKa51 . 3cpcpeKTHBHOCTb 

-



3JieKrpOCTaHI.J;Hii. 3KOHOMlfqecKa51 3cpcpeKTHBHOCTb 3JieKTpOCTaHI.J;HM. 
YKpyrrneHHbie pacqeTbI IIOKa3aTerreii 3cpcpeKTHBHOCTH 3JieKrpocram.i;wii. · · 

2 XHMHqec1n1e H TepMHqecKHe MeTO.Uhl no.uroTOBKH BO.Uhl Ha T3C. 

<l>H3HKO-XHMHqecKHe OCHOBbl np01.i;ecca HOHHoro o6MeHa. XHMlfqecKoe 

o6eccorrwBaHHe BO.ll;bI. CxeMbI o6eccorrwBaHH51 H o6rracTH wx npwMeHeHH51. 

Ilp01.i;ecc coBMeCTHoro H- H OH- HOHHpoBaHH51 B cpHrrhrpe cMernaHHoro · 
.n;eiicTBH.51. XHMHqecKRii KOHTpOJib BO.ll;HOro pe)lrnMa TeIIJIOBhlX 

:}JleKrpOCTaHU:HH. Kopp03H51 o6opy.n;oBaHH51 T3C H MeTO.ll;hl KOpp03HOHHOH 

3aI.I.J,HTbI. QqwcTKa cToqHhIX so.n; T3C. CxeMhI BKmoqeHmr HcnapwTerreH: Ha 

K3C H T31(. MHorocTyneHqaTbie wcnapwTeJibHhie ycraHOBKH H wcnap1nerrw c 

caMOBCKJmaeM BO.ll;bl. Bo,n;HbIM pe1IrnM HCnapHTerreH: H MeTO.ll;hl IIOJiyqeHH51 
qwcToro BTOpHqHoro napa. HcnapHTerrH Ha Ch1poH: Bo.n;e. PacTBOpHMOCTb ra30B 

w TepMwqecKa51 .n;ea3pau:w51 BO.ll;bI. Ilpou:ecc nepeHoca BeI.I.J,eCTBa Ha rpaHwu:e 

.n;syx . cppa.3 H TeOpH51 Maccoo6MeHa.. KnaccHcpHKaU:H51 H KOHC'fPYKU:H51 

rrrreHoqHhIX, cTpyiiHh1x,6ap60Ta:>KHbIX H KOM6HHHpoBaHHhIX .n;ea3paTopoB. 

BKJI10qeHHe .n;ea3paTopos H TenrroBhie cxeMbI T3C H TennocHa6)1(eHH51. 

,[(ea3pau:H51 BO.ll;bl H KOH,D;eHCaTopax Typ6HH. XHMHqecKHe MeTO.ll;bl CB513bIBaHH51 

paCTBOpeHHOro B Bo.n;e KHCJIOpo.n;a. 

3. KoTeJihHbie ycTaHOBKH 

THIIbl H KJiaCCHcpHKaU:H51 KOTJIOB. TpaKTbl H. OCHOBHbie 3JieMeHTbl KOTJia. 

Btt.n;h1 KOMIIOHOBOK KOTJia. TerrrroBa51 cxeMa Korrra Hee onopHhle roqKlf. TorrKa 

Korrra, ee Ha3HaqeHHe H TerrJIOBbie xapaKrepwcTHKH. KJJaccHcpHKaU:H51 
TonoqHbIX ycrpoiicTB. IIo.n;roroBKa ronrrwBa K C)l(HraHHIO. CHcTeMhI 

nhrnerrpwroTOBJieHH51, pa3MOJihHhie ycrpoH:crBa. CxeMhI TenrroBoii H . 

aJpo.n;irnaMwqecKoli opraHH3aU:HH C)l(HraHH51 TOIIJIHBa. IlpHHU:HIIHaJibHhie nyTH 

o6ecneqeHH51 6eCIIIJiaKOBOM pa60Tbl TOIIKH Ii MeTO.ll;bl CHH)l(eHH51 o6pa30BaHH51 

B Hell TOKClfqHhIX npo.n;yKTOB cropaHH51. Tenrroo6MeH Ii TOIIKe H 

KOHBeKTHBHbIX IIOBepXHOCT51X HarpeBa. TeIIJIOBOH pacqeT napOBhIX KOTJIOB H 

HX 3JieMeHTOB. rw.n;pO,D;HHaMHKa rpy6HblX CHCTeM C IIpHHY.D;HTeJihHhIM 

.n;BmKeHHeM cpe.n;hI H cwcTeM c ecrecTBeHHoii U:HPKYJI5IU:Heli cpe.n;h1. IIpHqHHhI 

3arp513HeHH51 napa H MeTO.ll;hI 6opb6h1 c HMM. Cnoco6b1 norryqeHH51 qwcroro 

napa.3arp513HeHHe, KOpp03li51 H 3p03li51 IIOBepxHOCTeH Harpesa H MeTO.ll;hl 

6opb6b1 c HHMH. Cnoco6bl no.n;.n;ep)l(aHH51 reMnepaTypbI neperpeToro napa. 
KoHcrpyKU:HH cospeMeHHbIX KOTJIOB H reH,n;eHU:HH wx pa3BHTH51. Pa6ora KOTJia 

npw nepexo,n;HbIX pe)l(HMax. PeryJJHpoBoqHbie xapaKTepliCTHKH 

naponeperpeBaTeJieii. 3KOHOMlfqHOCTb pa60Thl KOTJia. 0TJIO)l(eHH51 correH: TIO 

rpaKTY KOTeJihHOro arperaTa Ii HX y.n;arreHHe. 

..... 



4. IIapoTyp6nHHLie ycTaHOBKH 3JieKTpocTaHu;uii. 

IlapaMeTpbI rrapoTyp6HHHbIX ycTaHOBOK, 11X BJil151Hl1e Ha 
3KOHOMwrnocTb. Pa6oTa czyrreHeif Typ611Hb1.IlepeMeHHbIH pe)l(HM pa6oTbI 
Typ6oycTaHOBOK. TiycK- Typ611H 113 pa3Jil1qHbIX COCT051Hl1M. Pa6oTa Typ611H Ha 
BJia)l(HOM nape, BJIJ151Hl1e BJia)l(HOCTl1 Ha xapaKTep11CTl1Kl1 Typ611HHOM CTyrreHl1. 
Cerrapau,1151 srrar11 B rrpoToqHoH qacT11 .Typ6HH. ABTOMaT113au;1151 pa6oTbI · 
rraposoi1: Typ611Hb1. KoH.n;eHcau;HOHHbie ycTaHOBKH rrapoBbIX Typ611H. 

5. IIpnHn;nnuaJihHhle TenJIOBhle cxeMhl T3C u 3Hepro6JIOKOB, MeTOAbI 
IlOBhIIIIeHHB 3KOHOM1fqHOCTH napoTyp6HHHblX 3JieKTpocTaHIJ.HH. 

MeTO.IJ:bI pacqeTa TernIOBbIX cxeM H 11ccrre.n;osam1e nx 3<l><l>eKTHBHOCTl1. 
IlorrHhie TeIIJIOBbie cxeMbl 3JieKTpOCTaHQl1M, BbI6op OCHOBHoro 11 
BCIIOMOraTeJibHOro o6opy.n:osaHl151 T3C. <l>aKTOpbI, BJIH51IOIQ11e Ha BbI6op 
HaqaJibHbIX H KOHeqHbIX rrapaMeTpOB. Bb16op OIITHMaJibHO pacrrpe.n:erreHl151 
pereHepaTHBHoro rro.n:orpeBa BO.lJ:hI rro cTyrreIDIM Ha K3C 11 T3U: 6e3 
rrpoMrreperpeBa n c rrpoMrreperpeBOM rrapa rrpn rrocne.n:osaTerrhHOM 11 
rrapai.merrhHOMBKJIIOqemrn rrapooxna,n11Terreif. 3KOHOMwi:ecKH Ha116orree 
BbirO)J;Ha51 TeMrrepaTypa IIHTaTeJihHOM BO)J;bl. Tpy6orrpOBO)J;bI TeITJIOBblX 
3rreKTpOCTaHu,Hi1: 11 HX Krracc11<P11Kau;115I. IIpoqHoCTHhie pacqeTbI 
Tpy6orrpoBo.z:i;os. TeMrrepaTypHhie Harrp51)1(eHJ151 B Tpy6orrposo.n:ax. Ilon3yqecTh 
11 )J;Jil1TeJihHa51 rrpoqHOCTb rraporrpOBO.lJ:OB. f11,npO,ZJ;J1HaM11Ka Tpy6orrpOBO,ZJ;OB. 
TerrnoBaH H30JIHQl15111 pacqeT TerrrrosbIX rroTepb. 

6. Tenno<l>HKao;HH Hee 3HepreTHqecKaH J<l><l>eKTHBHOCTh. 

3KOHOMJ1qecKHe ocHOBhI TerrrroqmKaQHH. KoM6HHHpoBaHHa51 
Bb1pa60TKa Terrrrosoi1: 11 3rreKTpnqecKoi1: 3Hepr1111. Orrpe.z:i;erreH11e pacxo.n:a 
TOIIJil1Ba Ha Bb1pa60TKY 3JieKTp03HeprHH 11 Terrrra Ha rrapoTyp6HHHbIX T3U:. 
Terrrrosoe rroTpe6rreH11e H Krracc11<PnKau,m1 Terrrrosoi1: Harpy3KH. CxeMbI 
OTrrycKa TexHorror11qecKoro rrapa H cxeMb1TerrrrocHa6)1(eHJ151. Pe)l(HMhI 11 
MeTO)J;bl peryrrHpOBaHJ151 u;eHTpaJil130BaHHOrO TeITJIOCHa6)1(eHl151 rrp11 
o.z:i;Hopo.n:Hoi1: 11 pa3Hopo.z:i;Hoi1: Terrrrosoi1: Harpy3Ke. Ko3cpqmu,weHT 
TerrnoqmKau;11tt. CosMeCTHa51 pa6oTa T3U: 11 rr11KOBbIX KOTeJibHbIX. 

7. ra3oTyp6HHHhle H napora30Bhle T3C 

T11rrb1 ra30Typ6HHHh1x H rrapora30BbIX T3C.IlpnH:u;nrrnarrhHh1e 
TerrrroBbJe cxeMhI ra3oTyp6HHHbIX H rrapora30BbIX T3C: cTpyKTypa, 
Ha3Haqemrn arperaToB. CxeMbI, KOHCTpyKo,HH, xapaKTep11cTHKH 11 pe)l(HMbI 
pa60Tb1 KOMrrpeccopoB. KaMephI cropaHJ151: THIThI, KOHCTPYKTHBHhie cxeMhI, 
xapaKTepHCT11KH. 3KcrrrryaTaQH51 H rrepeMeHHbie pe)l(HMbl pa60TbI 
3HepreTnqecK11x Typ6HHHhIX ycTaHOBOK. KoTJihI- YTHJIH3aTopbI B TerrrroBoi1: 



cxeMe rrapora30BhIX T3C: KOHC'fPYKTHBHhie cxeMhI H oco6ettttocTH ttx 

pa6oThI. TerrrroBoii H a3po.n:ttttaMw1ecKH:ii pacqeThI KOTJIOB-YTHJIH:3aTopoB. 

Oco6eHHOCTH rrapoTyp6ttHHhIX ycTaHOBOK B cocTase rrapora30BhIX 

T3C.Pery1mpoBaHtte ttarpy3KH Ha rrapora30BbIX T3C c KOTnaMH

YTHJIH:3aTopaMH:. Oco6ettHOCTH KOM6HHttpoBaHHOM Bbipa6oTKH 

3JieK'Ip03tteprttH H Terrrra Ha ra30Typ6ttHHbIX H rrapora30BbIX T3C. 

Ilapora30Bble TeXHOJIOrH:H: Ha IIbIJieyrorrbHbIX 3JieKTpOCTaHIJ,H:5IX. 

8. Pe)lrnMhI pa6oTbI o6opy;:i:osanHH T3C. 

3HepreTH:qecKH:e xapaKTepHCTHKH KOH)J,eHcaIJ,H:OHHbIX Jf 

Terrno<t>HKaIJ,HOHHbIX Typ6oarperaTOB Jf KOTeJibHhIX ycTaHOBOK. 3KOHOMJfqHbie 

pe)l(HMhI coBMecTtto:R pa6oTI>I arperaToB tt 6noKoB T3C. CoBMec'fHaH pa6oTa 

T3C, r3C Jf A3CB 3HeprocHCTeMaX. IlycKOBbie cxeMhl 6JIOKOB Jf3 pa3JIJfqHbIX 

TeIIJIOBhlX COCT051HHM. CxeMbl BKmoqeHH:51 Jf TH:Ilhl rrpHBO)J,a rmTaTeJihHbIX 

HaCOCOB, HX BhI6op. PacXO)J, TOIIJIHBa Ha rrycK 6JIOKOB. IlepeBO)J, 

Typ6oarperaTOB B MOTOpHhIH pe)l(H:M Jf .n:pyrtte MeTO)J,bI IIOKpbITH51 

rrepeMeHHOH qacTH rpaqmKOB Harpy3KH 3HeprOCHCTeMbI. IlHKOBI>Ie Jf 

rrorryrrttKOBbie 3JieKTpocTaHIJ,HH H ycTaHOBKH. ABTOMaTtt3aIJ,H:H yrrpaBrreHH:H 

pa6oToif, rrycKOBhIMH H ocTattoBoqHhIMH pe)l(H:MaMH: o6opy.n:oBaHH:51 T3C. 

9. KoMnouosKa rJiasuoro 1;:i:anHSI H reunJiau T3C. CHcTeMbI 
o6ecneqeuHsi pa6oTbI. 

Tpe6oBaHH:51 K KOMIIOHOBKaM. Pa3JIJfqHbie TH:IIhI KOMIIOHOBOK B 

3aBHCH:MOCTH: OT BH)J,a TOIIJIH:Ba Jf e)J,H:HHqHOH MOIIJ,HOCTH: arperaTOB. MeTO)J,HKa 

TeXHH:K0-3KOHOMHqecKoro cpaBHeHJrn KOMIIOHOBOK. Bn16op MeCTa 

coopy)l(eHH51 H KOMIIOHOBKa reHIIJiaHa T3C. 

TexHttqecKoe so.n:ocHa6)l(eHtte, HCToqHH:KH H cttcTeMhI BO)J,OCHa6)l(eHH51. 

OcHOBbl TeIIJIOBOro pacqeTa oxrra)J,H:Terreif o6opOTHhIX CH:CTeM. rpa.n:ttpHH: 

pa3JIJfqHhIX TH:IIOB, H:X COIIOCTaBJieHH:e H o6naCTH rrpHMeHeHH:51. Bb16op CH:CTeM 

BO)J,OCHa6)l(eHH:51 Jf H:X TeXHH:K0-3KOHOMJfqecKoe COIIOCTaBJieHH:e. 

· TorrrrttBHoe xo35iiicTso 3JieKrpocTaHIJ,HH. Crroco601 .n:ocTaBKH Torrrrttsa, 

rrpHeMHO- pa3rpy3oqHbie H pa3Mopa)l(ttBaIOIIJ,He yc'IpOHCTBa. 3arracb1 TOIIJIHBa 

Ha T3C. TpattcrropTHhie MexaHH:3MbI TOIIJIHBorro.n:aqH: H )J,po6ttrrbHb1e 

ycTaHOBKH. IlbmerrpHrOTOBJieHH:e Ha T3C. 

CHcTeMa 3ono11rnaKoy)J,arreHH:H. PacqeT 30JIOIIIrraKorrpoao.n:oB H Bb16op 

CKOpOCTH IIYJibilbI. 

CxeMbI ra30B03)],YIIIHbIX rpaKTOB H oIJ,eHKa ttx 3cp<l>eKTHBHOCTH. OcHOBbI 

pa3pa60TKH 3JieMeHTOB ra30B03)],YIIIHbIX rpaKTOB. Ilpe.n:OTBpaIIJ,eHH:e 30JIOBhIX 

OTJIO)l(eHHH B ra3oxo)J,ax. XapaKTepttCTHKH THro.n:yToeBbIX MaIIIH:H. 

Bo3.n:yxo.n:yBKH .n:rrH KOTJIOB rro)J, HaMyBoM. MeTO)J,bI perynHposaHHH 

rrpOH3BO)J,HTeJibHOCTH: THro.n:yTbeBhIX MaIIIH:H. 



10. 3amuTa OKpy'1\:aIOmeii cpe;:i:LI OT Bpe;:i:HbIX BbI6pocoB T3C 

Bo3.n;eiicTBHe T3C Ha 0Kpy>Ka10rn:y10 cpe.n;y. ,Z:(hIMOBbie Tpy6b1 H 
pacceHBaHHe Bpe.n;HocTeii B aTMoc<lJepy. Ilpe.n;errbHO .n;orrycTHMbie 
KOHQeHrpaQHH BbI6pocoB H pacqeT BbICOTbl ,UbIMOBbIX Tpy6. Bb16op CKOpOCTeii 
ra30B B .UbIMOBbIX rpy6ax. MHorocTBOJibHbie ,ll;bIMOBbie rpy6bI. 

CHH)l(eHHe Bb16pocoB qacTHQ 30JibI B aTMoccpepy.CHmKeHHe BbI6pocoB 
OKCH.UOB a3oTa H coe.n;HHem:1ii cepbI B aTMoc<lJepy. CoKparn:eHHe Bb16pocoB 
Bo,z:vrnoro rra H rrapHHKOBbIX H B aTMoccpepy. CHH)l(eHHe Bpe.n;Horo 
B03,UeHCTBH51 IIIJiaKOB H:a OKpy)l(alOrn:yIO cpe.n;y. 

OcHOBHbie HarrpaBrreHHH coKparn;eHHH Bo.n;orrorpe6rreHHH H c6poca 
cToqHbIX BO.U Ha T3C. 06pa3oBaHHe nmaMoB Ha T3C H B rryTH Hx 
YTHJIH3aQHH. Ilpw'IHHbl C03,UaHH51 6eccToqHbIX H MaJIOCTQqHbIX CHCTeM 
TeXHHqecKor,o Bo.n;ocHa6)1(eHHH Ha T3C TexHorrorHqecKHe cxeMbl T3C c 
BbICOKHMH 3KOJIOfHqecKHMH IIOKa3aTeJIHMH. 

11. BoJoouoBJIHeMhie ucToqnuKu 3Hepruu 

IIepBHqHbIH B03o6HoBJI5IeMbIH 3HepreTHqecKHii pecypc. 
KoHcepBaTHBHaH 3HeprHH, 3HeprHH BbICOKoro rroTeH.u;Harra, 3Hepnrn HH3Koro 
IIOTeH.u;Harra. ArrbTepHaTHBHaH 3HepreTHKa Ha B0306HOBJIHeMbIX H 
HH3KOIIOTeHQHaJibHbIX HCTOqHJiKax 3HeprmI (KrraccHcpHKaQHOHHbie 
IIpH3HaKH). reoTepMarrbHaH 3HepreTHKa. IIerpoTepMarrhHa51 3HepreTHKa. 
3liepreTHKa Ha 6HOTOIIJIHBe. 3HepreTHKa Ha HeHcqeprraeMbIX HCToqiIHKax . 
3HeprHH. BeTp03HepreTHKa. CorrHeqHaH 3Heprenma. r1:1.n;po3HepreTHKa . . 
IlpHJIHBHaH 3HepreTMKa. HH3KorroTeH.u;HarrbHaH 3HepreTHKa. KoM6HH11poBaHIIe 
pa3JI1fqHbIX BH,UOB B0306HOBJI5I:eMOH reHepau;HH. 

12. 3ueproc6epe'1\:euue u neTpa)J.uQuouuaH reuepaQHH 

OcHOBhI 3Heproc6epe)l(eHHH. 3HepreTHqecKHe pecypcbI, 
06ecrreqHBa10rn:He pa6oTy 3HeproTexHorrorIIqecKHX u;erroqeK. TeopeTifqecKIIH 
H ,TeXHOJIOrHqecKIIH IIOTeHQHarr 3Hepro- pecypcoc6epe)l(eHHH. 3HepreTIIKa 
HH3KOro IIOTeH.u;Harra IIpIIMeH:HTeJibHO K 3Heproc6eperarorn;HM perneHH5IM. 
TepMO.UHHaMHqecKIIe QIIKJibI, rrpHMeHHeMbie ,nrrH 3a.z:i;aq 3Heproc6epe)l(eHII51. 
TepMO,ll;HHaMHqecKIIe QHKJibI Ha arrhTepHaTIIBHbIX pa6oqM:x Terrax. 
06opy.n;oBaHIIe .n;AA 3Heproc6eperarorn:IIx texHorrorIIii B TeIIJI03HepreTIIKe. 
TerrrroHacocHaH TeXHHKa. TerrrrOBbie HacochI KoMrrpeccHOHHoro Tmrn. 
TeIIrrOBbie HacochI a6cop6.u;HOHHoro THrra. CoBpeMeHHbie H IIepcIIeKTHBHbie 
pa6oqHe Terra ,ll;JI51 IIpOH3BO,UCTBa TeIIJIOTbI/xorro.n;a, HX ,lJ;OCTOHHCTBa H 
He,UOCTaTKH. ra30IIOpIIIHeBbie 3HepreTJiqeCKHe ycTaHOBKlf. 



13. 3uepreTH'leCKHe CHCTeMhl H KOMDJieKChl 

L(erroqKa 3Hepren1qecKIIX rrpeo6pa3oBaHIIii rrepsIIqHoro pecypca B 
3Hepren-1qecKOM rrpe,z::i;rrpIDinm. IIoTepII 3Heprlili rrpli 3HepreTIIqecKIIX 
rrpeo6pa30BaHli5IX. rpaqmKli 3JieKTpHqeCKOH H TeIIJIOBbIX Harpy30K. 
IIorpe6IITeJIII Terrna Ii 3JieKTp03HeprHH. Pa6oTa 3HepreTIIqecKoro 
rrpe,z::i;rrpIDITIDI BO B3aHMOCB513H c rrorpe6IITeJieM. 3Hepro6anaHCbl. 
3HepreTHqeCKliH 6anaHC rrpe,z::i;rrpIDITIDI. 3HepreTifqeCKliH 6anaHC . 
rrpoII3Bo,z::i;cTBa Ii rrorpe6neHIDI. Pacrrpe,z::i;eneHHaH reHepan;IDI. Octtos1>1 
3<P<l>eKTliBHoro rrpIIMeHeHIDI KoreHepan;IIII Ii TpHrettepan;Hli. CoqeTaHIIe 
reHepan;HH pa3Horo BII,z::i;a. KpHTepHii BbirO,z::i;Horo coqeTaHIDI rettepan;IIII 
pa3HOro BH)l;a. 0rrTHMH3aII;HOHHbie 3a,z::i;aqli cospeMeHHOH reHepaII;lili. 
KoMrrJieKCHbIH rro,z::i;xo,z::i; B perneHlili 3a,z::i;aq pa3BliTIDI 3Heprorrpe,z::i;rrpIIHTHH. 
3a,z::i;aqli COBpeMeHHOH KJiliMaTifqecKOH IIOBeCTKli. 

14. 3KOHOMUKa 3HepreTHKH 

3a,z::i;aqli 3KOHOMifqecKoro pa3BliTIDI. 3a,z::i;aqH aHaJIIi3a pa3BHTii51 
3HepreTHKli MHpa, perHOHa. 3a,z::i;aqli aHaJili3a pa3BHTli51 3HepreTliKli Ha 
3I<OHOMIIKY perIIoHa. B3aliMOCBH3h BBII Ii rrorpe6neHIDI rrepsHqHoro 
3HepreTIIqecKoro ·pecypca. TapII<i>Hoe perynHposaHIIe. 3a,z::i;aqli 
3KOHOMifqecKoro pa3BHTIDI/coseprneHCTBOBaHIDI rrpe,z::i;rrpHHTliH. OcHOBHbie 
TeXHiiK0-3KOHOMifqecKlie IIOKa3aTeJili rrpOii3BO,ll;CTBa 3JieKTp03Heprlili Ii Terrna. 
KarrHTaJibHnie 3arpaTbl H 3Kcrr.iiyaTaII;liOHHbie paCXO,ll;bl. ro,z::i;os:b1e 
3Hepren1qecKHe rroKa3aTeJIII K3C H T31(. Pacxo,z::i; 3JieKTp03HeprHli Ha 
co6cTBeHHbie Hy)l(,z::i;1>1. IIepcrreKTliBhI pa3BliTHH Terrno3HepreTIIKH. 
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,ll;onOJIHeHHe K rrporpaMMe-MMHMMYM KaH,ZJ;M,ZJ;aTCKoro 3K3aMeHa no 2.4.5 
«3HepreT1fqecKHe CHCTeMbl If KOMIIJieKCbI» (TeXHlfqecKMe HayKl'.I) 

Oco6eHHOCTH TeXHMqecKMx M <lJM31IKO-XHMHqecKMX rrpol(eccos, 
xapaKTepHbIX ,ZJ;JI51 CMCTeM, ycTaHOBOK If arperaTOB, CB513aHHbIX e,n;MHbIM 
TeXHOJIOrHqecKHM l(HKJIOM rrpOM3BO,ZJ;CTBa TenJia If 3JieKTp03HeprHM Ha 
TerrJIOBhix :JJieKTpOCTaHI(M51X. IIpo6JieMbI coBepIIIeHCTBOBaHH51 ,n;eiicTBYIOIIJ.HX 
If o6oCHOBaHH51 HOBbIX TeXHOJIOrHH rrpOH3BO,ZJ;CTBa 3JieKTpHqecKOH :3Hepr1111 H 
Terrna, CHCTeMrro,n;roTOBKH H C)KHraHH51 TOIIJIHBa, BO,n;orro.n;rOTOBKH, oqHCTKH H 



TpaHCITOpn1posamu1 )J,hIMOBhIX ra30B, pereHepaTMBHOro ITO)J,OrpeBa 11 OTITYCKa 
TeITrra. Hoso1e TMIThI JI KOHCTPYKI.J;JIJI 06opy)J,0BaHm1 TeITJIOBbIX 
3JieKrpOCTaHI.J;JI:H. 0ITTJIMJl3aI.J;mI pa6oq11x pe:>I<MMOB o6opy)J,OBaHJl51 . . 
Ha)J,e:>IrnocTb o6opy)J,oBaHM51, CJICTeM JI T3C. TexHJ1K0-3KOHOMJ1qecKHe JI 
3KOJIOrJ1qecKJ1e ITOKa3aTeJIJI. 
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