XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE41 Cemectsp: 1
JTUCHUILTNHA!
Bucma Marematuka - |11
yact
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexnuu, Cemunapuu ynpaxnenus |JI —30 gaca
CY — 30 yaca
JIEKTOP:

[Ipod. n-p 'eopru Benkos (PIIMN), Ten: 965 3357, email: gvenkov@tu-sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agb/pKkuTenHa IUCHUILIMHA
Ha CTYJIGHTUTE OT [JBYTrOJUIIHO OOyuyeHHMEe B  Marucrbpckara CIELHaTHOCT
,»lomnoeHepretuka™ kbM EHepromammnoctpouteneH (axynrer 3a  3aBbpuumn OKC
»IpodecnoHangeH OakajlaBbp” MO CIELUAIHOCTH OT NPOPECHOHATHO HampaBieHue 5.4
Enepreruxka.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Jla nage Ha CTYJE€HTUTE 3HAHUS U YMEHUS
Ja Ch3JaBaT MAaTEMATHYECKH MOJICH B pa3indHu chepu Ha MPWIOKHHUTE HAYKH, J1a TH
W3CIIe/IBAT U PEIllaBaT, KAKTO aHAJTMTHUYHO, TaKa U YKCIICHO.

OIMMCAHUE HA JUCHHUIIJIMHATA: Pasraexnaar ce TEeMHTe: aHalu3 Ha
pa3MepHOCTUTE; KiIacu(PUKaIisa Ha MATEMaTHYECKUTE MOJICNU; €Talll B MOCTPOSIBAHETO HA
MOACIIM, HaYaJlHKU JaHHW W OLICHKAa Ha MMapaMCTpU; XaMHUJITOHOBHU CHUCTCMU U IIbPBH
MHTETPAJIA; CHEPTeTUYHH OLICHKH; PETYJISIPHO M CHHTYJIIPHO CMYTEHU MOJIETIH; OCHOBH Ha
GyHKIMOHATHUSL aHaiM3; o0ma Teopusi Ha penoBere Ha Dypue; npeodpasyBaHuE Ha
®dypue; onepaTopbT KOHBOIIOIKS; ClieNUaNH QyHKINUY; chepudHn XxapMOHUKH; Yucnenu
MCTOAH; UTCpAVMOHHHU MCECTOJAU 3a JIMHEWHU W HEJINHEHHU CUCTCMHU, HWHTCPIOJIALUA,
YHCIIEHO WHTErpupane; nudepeHuHr ypaBHEHUs; YUCIEHO pellaBaHe Ha MudepeHIInaTH
YpPaBHCHUA; BapHUallUOHHU MCTOAW U ONITUMHU3AlIUA.

MNPEAITOCTABKM: Jluneiina anredpa, MatemaTtnuecku aHanu3, OOMKHOBEHU U YaCTHU
nudepeHnnanHu ypaBHeHust, @usnka, TeopeTuuHa MeXaHUKa.

METO/J 3A TIPENNOJIABAHE: Jlekuuu W3HAacSIHM C TPaJAULMOHHU CpEACTBA M
CEMUHApHU YIPAKHEHUS, C KOUTO CE 3aTBBPABA JECKIIMOHHUS MaTepral.

METOJIN HA UBIIUTBAHE U OLHEHSBAHE: [TucmeH n3nur u cr0eceqBaHe.
E3UK HA INIPEITIOAABAHE: brarapcku

INPEITIOPBUYNUTEJIHA JIMTEPATYPA: 1. E. Bender, An Introduction to Mathematical
Modelling, John Wiley&Sons, 1978. 2. K. Mapkos. Matemaruuecko moxaenupane. Hzg. CY
"Ce. Ki. Oxpuncku", Codus, 2002. 3. N. Bellomo, E. De Angelis, M. Delitala, Lectures Notes
on Mathematical Modelling in Applied Sciences, Politecnico Torino, Italy, 2005. 4. B. Ilamesa,
BbBenenue B uncienute meroan, M3n. Texumuecku yuusepcurer - Codust, 2009. 5. I'. Benkos,
B. INamesa, Yucneno moaenupane ¢ OV, Uzn. Texuudecku yuusepcuret - Codus, 2008. 6. D.
Smith, Variational Methods in Optimization, Dover Books on Mathematics, 1998.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE42 Cemectsp: 1
JTUCHUILTNHA!
TepMoaMHaMuKa U TOIIO-
MaconpeHacsiHe
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: bpoii kpeautu: 6
Jlexuuu, JlaGopaTopHu JI — 30 yaca
ynpaxHeHusi, CeMUHapHU JIY — 15 vaca
YOPOKHCHHS CVY — 15yaca
JIEKTOP:

o J-p umk.JIro6omup Lokos (EM®), Ten. 965 2235, email lubo@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agbpKkuTenHa TUCIUILUIMHA
Ha CTYJIGHTUTE OT JBYTFOJUIIHO OOy4YeHHE B  MarucTbpckara CIELHATHOCT
»lominoeHepretuka™ kbM EHepromammnoctpouteneH (axynrer 3a  3aBbpuumn OKC
»IpodecnoHangeH OakajlaBbp” MO CHELUATHOCTH OT HpodeCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJIN HA YYEBHATA JUCHHUIIVIMHA: CryaeHTUTE IIOJdy4YaBaT 3HAHUS 33 aHAJIN3
U IIpecMATaHe Ha OCHOBHUTE TEPMOJAMHAMUYHH U TOIUIONPEHOCHU MPOLECH B MAILIMHUTE U
ChOPBIKEHUSATA.

ONIMCAHUE HA JUCHHUIIJIMHATA: OcHoBHM mnoHsATHA: TepMoauHaMUYHA
cucreMa, TeMmIepaTypa, Hajsrase, crerquduueH o0eM, TepMHUYHO paBHOBECHE, HYJIEB
3aKOH Ha TEPMOJMHAMMKaTa, Ta30BH 3aKOHHU, YPABHEHHUE HAa ChCTOSHUETO HA UJCAJICH ras.
Ipuaounu  Ha TepMoamHamukara: paloTa, TOIUIMHA, I[IBPBM HPUHIMI — HA
TEPMOJMHAMHKATa, BBTPEIIHA EHEprus, CHTAJIINUS, EHTPONUs, BTOPU MPHUHLMI Ha
TEpMOJIMHAMMKATa, KpPBrOBU IpolLleCH, KpbroB mpouec Ha KapHo, epekTHBHOCT Ha
KPBrOBUTE IMPOLIECH, CBOOOAHO M3THYaHE. TepMOAMHAMMYHM TMPOLECH: OCHOBHU
TEPMOJIMHAMMYHH TMPOLECH, TOIJIMHEH KamaluTeT, oOpaTMMHU M HeoOpaTHMMHU HpOIEcH,
¢da3zoBU mpexonu, ypaBHEHHE HAa CBHCTOSHHMETO Ha peajieH Tra3, BojgHa mnapa. Kpbrosm
NPOLeCcH: Ta30BU KPBIOBU MPOLIECH HA: ABUraTelIM C BBTPEIIHO IOpPEeHe, ra3oTypOMHHU
ypendu, KOMIpecopy, NapoBU KPbroBU Mpoliecu Ha PEeHKWH, XJIaJuaIHU U TEPMOIOMIIEHU
MamvHUA. TomnooOMeH: paauanys, KOHBEKIM, KOHAYKLUsA, 3aKOH Ha Dypue, TOIUIMHHA
3al1Ta, TOINIOOOMEHHHUIIH.

HPEAINIOCTABKHM: MartemaTuka u pusuka.
METO/I 3A ITIPEITOJABAHE: Jlekiiuu, ceMUHapHU U 1a00paTOPHU yIIPaKHEHHUS.
METOJIHN HA U3ITUTBAHE U OLIEHABAHE: [TucMeH u3nur.

E3UK HA INIPEITOJAABAHE: 6bnrapcku

HNPEINOPBYNTEJIHA JIUTEPATYPA: 1. Mwrues B. Tepmoaunamuka ,TexHuka,
Codusi, 1988. 2. Mopnaros B.,ITanos JI.,Kocros I1., TepmoanHamuka u toruonpenacsiae, Codus,
1998 3. Murues B.,Y3ynos JI.,lopaanos B.,ITanos JI., Tororexunka, Texuuka,Codus,1989 4.
Haues H.,llokoB JI., 3nateBa M., Tommorexuauka, TY-Codust, Codus,2014. 5. Haues H.,Iloxos JI.,
[MMapaukos B., Tepmommnamuka, TY-Codus, Codus,2016. 6. Michael J. Moran, Howard N,
Shapiro, Bruce R. Munson, David P. DeWitt, “Introduction to Thermal Systems Engineering:
Thermodynamics, Fluid Mechanics, and Heat Transfer” , John Wiley & Sons, Inc., NY, 2003 r.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE43 Cemectsp: 1
JIUCLUIUIMHA!

TexHos0rNu 32 0NOJI30TBOPSIBAHE
HA OPraHuyHu ropusa — I yacr

Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexuuu, JlaGopaTopHu JI — 30 yaca
yIPpasKHEHHSI JIY — 30 gaca

JIEKTOP:

[Tpod. n-p umxk. Torbo ToteB (EM®), Ten.: 965 3294, email: t-totev@tu.sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agb/pKkuTenHa IUCHUILIMHA
Ha CTYJIGHTUTE OT JBYTFOJUIIHO OOy4YeHHE B  MAarucTbpckara  CIELUATHOCT
,»lomnoeHepretuka™ kbM EHepromammnoctpouteneH (axynrer 3a  3aBbpuumn OKC
»IpodecnoHangeH OakalaBbp” MO CHELUATHOCTH OT NpOo(EeCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJIU HA YYEBHATA JIUCIMUIIJIMHA: IlonyyaBaHe Ha MHHUMYM 3HaHUS
HEOOXOJUMH Ha UHXKEHEpa TOIUIOGHEPreTUK 3a KOHCTpyHpaHe, HacTpolka U
eKCIuIoaTalusl Ha TOPUBHU YCTPOICTBA U ChOPBIKEHHUSL.

OINMNCAHUE HA JUCIUIIJIMHATA: [JucummuHata  “TexHonornu — 3a
OTIOJI30TBOPSIBAHE HA OPraHWYHU ropuBa — | 4acT ” e OCHOBHA NUCIUIUIMHA B KOSITO C€
JaBaT IMO3HAHMA [0 OCHOBHMSI €HeprompeoOpasyBalll IpOLEC B TOIJIOEHEPreTuKara —
TOPEHETO Ha OpPraHMYHUTE TOPUBA, KAKTO U 32 TEXHUKATa KOATO Ce M3II0JI3Ba 32 HEroBaTa
peanuzanusi. Pasrimexmar ce OCHOBHUTE TOPUBHM TEXHOJOTMM W HW3XOIHUTE JaHHU
HEO0OXO0IUMHU 32 U300pa U Opa3MepsBaHETO HA €JIEMEHTH OT TOpUBHATA TEXHUKA.

HNPEJAINIOCTABKH: HeobxonuMu ca 3HaHUS MOPUAOOUTH OT MPEIXOJHH WIH
CBIIBTCTBYBAIlM JMCLUUIUIMHU: XHUMUS, (PU3MKa, TOIMJIOMpPEHACsSHE, TepMOJIUHAMMUKA,
MeXaHHKa Ha (QIyuuTe, MalIuHHU €JIEMEHTH.

METO/I 3A ITPEITOJABAHE:

1. Jlexuuu — M3HACAHU MO KJIACUYECKH METO/I.

2. JlaGopaTOopHHU ynpaskHEHHs — IIPOBEXKAAT ce B JabopaTopusTa 1o ,,l'a3ocHabsBaHe u
ra3oBa ropMBHa TEXHUKA”

METO/M HA U3INMUTBAHE U OIIEHABAHE: Teky1 KOHTpOJI 1 KOHTPOJIHA paboTa
B Kpas Ha CEMECThpa.

E3UK HA TIPENTOJJABAHE: 6barapcku

NPEMNOPBYUTEJIHA JINTEPATYPA:
1.Tonopues H., B.HopOamxkuiicku. Enepruitnn naporeneparopu. C., Texnuka, 1983.

2. Xamansa JI.M., SI.A.Koran. Teopusi ropeHHs U TONOYHBIE ycTpoiicTBa. M., DHeprus,
1976.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE44 Cemectsp: 1
JTUCHUILTNHA!
SlApeHU eNeKTPUYECKH
LHEeHTPaJIU
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexuyu u 1abopaTOpHU JI — 30 yaca
yIPpasKHEHHSI JIY — 30 gaca
JIEKTOP:

noi. a-p urk. Kamun bossoB @unumnos (EM®), Ten.: 9652297, filipov@tu-sofia.bg
Texanveckn Yuusepcutet - Codus

CTATYT HA JNCHUIIJIMHATA B YUEGHUS IIVIAH: 3aaskuTenda JUCHUILINHA
Ha CTYJICHTUTE OT JBYrOJWINHO OOydeHHe B  Marucrbpckara CIEHUAIHOCT
»lominoenepretuka™ kbM Enepromammuoctpoutened (axynrer 3a 3aBbpurmiu OKC
»IpodecnonaneH OakalaBbp” MO CIEHUATHOCTH OT NPOPECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJIM HA YYEBHATA JIUCIUIIJIMHA: B kpas Ha y4eOHUS KypC CTYyJACHTUTE J1a
Ca YCBOWJIM OCHOBHU NO3HAHHUS OTHOCHO IPOLIECUTE, KOUTO MPOTUYAT B aKTUBHATa 30HA
Ha SAPEHUTE pEaKkTOpH, Ja MOrar Ja IpOBeNaT CaMOCTOSTEIHO OINpeleisiHe Ha
mudy3MOHHUTE XapaKTEpPUCTUKM HAa XOMOTEHHA pa3MHOKaBalla cpela M Jia MO3HaBat
OCHOBHHTE THUIIOBE SIIPEHU €HEPTUITHU PEAKTOPH.

OIMUCAHUE HA JUCHHUIIJIMHATA: Pasrnexxngar ce OCHOBHUTE AU(Y3UOHHU
XapaKTEPUCTUKU Ha pPa3MHOXKABAIIUTE CPEAM M YCIOBUSTA 3a OCBIICCTBSIBAHE Ha
KPUTUYHOCT HA XOMOTE€HHH M XETEPOTCHHHM CpEId; OCHOBHUTE XapaKTCPUCTUKH Ha
pa3IUYHU TUIIOBE SIAPEHU €HepruiiHu peaktopu. OcoOeHO BHUMaHHE ce OoOpblla Ha
pa3IMYHUTE MaTepHali, U3MOI3BaHU B SpPEHATa EHEPreTUKa M Ha XapaKTePUCTUKUTE Ha
pa3IUYHUTE CpEeIW, U3IMOI3BAaHN KaTo 3a0aBUTENM, TOTIBTHTEIN M OTpakaTelu.
JlekimoHHUAT MaTepuan oOXBalla TpPU OCHOBHU pas3fielia: HEeyTPOHHO-(PU3NYECKU
MPOIIECH, TOTUIO(PU3NYECKH MPOIECH U KOHCTPYKIIMH Ha PEaKTOPH.

NPEJAIMOCTABKH: Heobxonumu ca 3HaHUS MOPUAOOUTH OT TPEIXOTHH WIH
chrbTCTBANM Auctuuman: Ousuka, TepmonuHamuka.

METO/I 3A ITIPENOJABAHE: Jlekuuu ¢ u3n0ia3BaHe HA MPE3€HTALIMOHHA TEXHUKA U
nabopaTOpHU yIpakHEHHS B Tabopartopusita o SapeHa eHepreTuka.

METOJIHN HA WM3INWTBAHE W OIEHABAHE: Tekym KOHTpoa B Kpas Ha
ceMecTbpa.

E3UK HA TPEITOJAABAHE: bearapcku

NPENMOPBYUTEJIHA JIMTEPATYPA: 1. JlakoB M., TmyxoB ['., OcHoBu Ha
sanpenara texuuka”’, Cuena, Codus, 2000r.; 2. JlakoB M., Teopus Ha siApeHUTE peakTOpH,
Cuena, Codus, 2002r.; 3. Benes B., ®ununos K., Sapena texauka u texnomgorun, MOO
Huzaitn, Codust, 2012.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE45 Cemectsp: 1
TMCIUITIMHA!

HHTeMreHTHH H3MEpPBaTeIHU
CHCTEMH B eHepreTuKaTa

Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexuyu u 1abopaTOpHU JI — 30 yaca
yIPpasKHEHHSI JIY — 30 gaca

JIEKTOP:

noi. 1-p. uik. Aced Hukonos Acenos, EM®, ten.: 9652249, a.asenov@tu-sofia.bg
Texanuecku YHuBepcuteT-Codus

CTATYT HA JNCHUIIJIMHATA B YUEGHUS IIVIAH: 3aaskuTenda JUCHUILINHA
Ha CTYJISHTUTE OT JBYTFOJWIIHO OOy4YeHHE B  MarucTbpcKara CIEHHUATHOCT
»lominoenepretuka™ kbM Enepromammuoctpoutened (axynrer 3a 3aBbpurmiu OKC
»IpodecnonaneH OaxkalaBbp” MO CIENUATHOCTH OT MPO(GECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJIM HA YYEBHATA JUCIHUIIVIMHA: CryaeHThT MOJy4aBa HEOOXOIUMHUTE
3HAHUS U YMEHHMS 32 CJICJIBAIIMTE KOHCTPYKTUBHU AUCITUIUIMHU B MH)KEHEPHOTO 00yUeHHE
Y CUCTEMHUTE 32 U3MEPBaHE B EHEPTHIHUS OTPACHI.

OIIMCAHMUE HA JUCIHAIIJINHATA.: JucuunnuHara ,, IHTCJIUT€HTHHU
U3MEPBATEIHM CUCTEMH B EHEpPreTMKarta‘ pasriiexia METOJAWTE 3a H3MEpBaHe Ha
TOTUIMHHY, XUJPABIMYHU M MEXaHWYHU BenuunHU. OCHOBHO BHHMAaHHE € OTJICIICHO Ha
NPUHIUITATE Ha JICUCTBUEC HA M3MEPBATCIHHUTE ypPEIH, HA CBOWCTBATa KOUTO OMPEICIISAT
n3bopa u o0yacTTa Ha MPUJIOKEHWETO UM M Ha OCHOBHHUTE M3TOYHHUIIM HA TPEIIKU H
METOJIUTE 32 TSIXHOTO HaMallsBaHe.

MNPEAIMOCTABKMU: HeoOxoaumu ca 3HaHUS MPUAOOUTH OT MPEAXOIHU AUCUUTUIMHUA —
®usuka, Maremaruka, TormoTexHuka, Xuapo U aepoJUHAMUKA.

METO/I 3A ITIPEITOJABAHE:

1. JIlexum u3HaCIHU N0 KIACHYSCKHUS METO]I Ha YCpPpHA AbCKA U MYJIITUMCIUA.

2. JlabGopaTopHH yHPaOKHEHUS-TIPOBSXKIAT Cc€ B JabOpaTopus ‘‘TOIMIOTEXHUYCCKH
M3MepBaHus U ypeau’ Ha 000COOEHM CTEHIOBE 3a pa3Xoj, TeMIepaTypa, HajsraHe,
HHUBO U PETUCTPALIHSL.

METOJU HA UBIIUTBAHE U OLEHABAHE: Tekyma orienka B Kpasi Ha CEMECTBPA.

E3UK HA ITPEITOJAABAHE: bvarapcku
HPENNOPBYHNTEJIHA JIUTEPATYPA:
1. An. Kupwmii, A. AcenoB “TommoTexHuuecku wusMepBanuss u ypenu~ — [IP°
npepaboTeHo u3aHue — B eJIeKTpoH B, 2007 .
2. A. Acenos, "HM3mMepBane Ha pa3xon Ha Guywman”, Codwus, 2007 .
3. An. Kupuii, A. AceHoB “CucteMH 3a KOHTPOJI Ha TEXHOJOTMYHHTE MNpOIECH B
ToroenekTpuieckute eHtpanu” — yuedben ¢uim Ha YBKI] npu TY Codus , 1991
T.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE46 Cemectsp: 1
JTUCHUILTNHA!
TonimHHN TYpOOMAIIIMHEI
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoii kpeautu: 4
Jlexumu u nabopaTopHH JI - 30 gaca
YOPOKHCHHS JIY — 30 yaca

JIEKTOP:

ITpod. d-p umx. Jumursp [Tomos (EM®) — ten.: 965 2303, email: dpopov@tu-sofia.bg
Texauuecku yauBepcuter-Codus
CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agb/pKkuTenHa TUCHUILIMHA
HAa CTYIAGHTHTE OT JBYIOAMIIHO OOy4YeHHE B MAarucTbpckara CHEIUAIHOCT
,»lominoeHepretuka™ kbM EHepromammnoctpouteneH (axynrer 3a  3aBbpuum OKC
»IpodecnonaneH OakanaBsp” MO CHEHHATHOCTA OT MPOQEecHOHATHO HampaBieHue 5.4
Enepreruxka.

HEJIN HA YYEBHATA JTUCHUIIJIMHA': Ilenta Ha Kypca € J1a ce JaJaT 3HaHus Ha
CTYJACHTUTE 3a INpOLIECUTE B IMApHUTE U Ta30BUTE€ TYpOUHHM, TEXHUTE OCHOBHHU
KOHCTPYKTUBHU OCOOEHOCTM M TEOPETUYHUTE OCHOBM Ha ekciyoaranusta um. C
71a00paTOpPHU YIPAXKHEHUS CE LeJIN 3all03HaBaHe C XapaKTepHU KOHCTPYKLUU HA OCHOBHU
TUIIOBE MAPHU U Ta30BU TYPOUHHU.

OIMNCAHUE HA JUCHHUIIVIMHATA: JlucuurinHata € u3rpajieHa Bbpxy Oazarta Ha
peauia o010 TEXHUYECKU JUCIUILTUHI: TEPMOJIMHAMHKA, TOIJIO U MacOOOMEH, MEXaHUKa
Ha QIyuauTe, IKOCT HAa METAIMTE U MeTallo3HaHue. Excrioaranusara Ha mapHUTe TypOUHH
B M3HUCKBa 3aBJIO0OYCHO MO3HABAaHE Ha MPOIECUTE B MPOTOYHATA YACT M BIMSHUETO HA
pa3anyHuTe (PaKTOPU BHPXY HKOHOMHYHOCTTA U HAJICKTHOCTTA UM.

HNPEJAINOCTABKM: Heo6xoaumu ca 3HaHus npunodut B: Tepmoaunamuka, Torio u
MacooOMeH, Mexanuka Ha piyuaute 1 Marepuano3HaHue.

METO/ 3A TIPENNIOJABAHE: Jleknuu u3HACSIHU 10 KJIACUYECKHS] METOJ Ha 4YepHa
IbCKAa U OHarle[sBaHe ¢ MyJATHMenusa. Yact oT 1abopaTOpHUTE YIpPaKHEHHS Ce
nposexaar B TELL.

METOJIHN HA U3ITUTBAHE U OLIEHABAHE: Texy1a oreHka.

E3UK HA INIPEITOAABAHE: 6barapcku
HPEINNOPBYUTEJHA JIUTEPATYPA: 1. Tlonos /. ,Ilapuu u razosu Typousn”. 2010.
Ndoamnzaitn. Codusi; 2. Onpes M., [lapuu u razoBu Typ6unu, C., 1990; 3. Mapunos M., Y3yHoB

., PEKOBOJICTBO 32 Ja0OpaToOpHH yNPaKHEHUsSI U KypCOBO MPOEKTHpaHe Ha napHu TypOunwm, C.,
1990
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE47 Cemectnp: 2
JTUCHUILTNHA!
TexHos0rNu 32 0NOJI30TBOPSIBAHE
Ha opraHu4yHu ropusa — || yacr
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: bpoii kpeautu: 6
Jlexuyu u 1abopaTOpHU JI—45 gaca
yIPpasKHEHHSI JIY — 30 gaca
JIEKTOP:

npod. a-p urwk. Toreo ToreB (EM®), ten.: 965-2295, t-totev@tu.sofia.bg
1. ac. a1-p umk. bopucnas Urnaros (EM®), ten.: 965-2245, b_ignatov@tu.sofia.bg
Texuunuecku yausepcurer-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agbpKkuTenHa TUCIUILUIMHA
Ha CTYJIGHTUTE OT JBYTrOJUIIHO OOyuyeHHMEe B  Marucrbpckara  CIELUATHOCT
»lominoeHepretuka™ kbM EHepromammnoctpouteneH (axynrer 3a  3aBbpuumn OKC
»IpodecnoHangeH Oakalabp” MO CHELUATHOCTH OT NpOo(eCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJW HA YYEBHATA JUCIWMIIVIMHA: IlpunoOuBaHne Ha 3HaHUS 110
NPOCKTUPAHETO MW EKCIUloaranusTa Ha OCHOBHU cbhopbxkeHus B TEI[ wu AEII-
IIaporeHepaTopuUTe.

OIIMCAHUE HA JIUCIHHUIIJIMHATA: JluciumiauHara oOXBallla CICIHHTE YacTH:
Oprann4yan ropuBa U TOPUBHHU TPOIecH; bamanc u 3ary0u Ha TOIUIMHA TIPU TCHEpaIusaTa
Ha napa; BujoBe nemu u naporeHeparopu; TOMIMHHA H3YUCIICHHS HA TAPOTreHEPATOPUTE;
BobTpemno-naporeHepatopHu  MpoOIECU-TIPETPsiIBaHE Ha Mapara; XHUIPOJWHAMHUKA B
HarpeBHUTE NOBBPXHOCTH; [Ipolecu mo razoBara crpaHa Ha HarpeBHUTE MOBBPXHOCTH-
3aMbpCsSIBaHEe, U3HOCBAHE, KOPO3Hsl, IBMKEHUE HAa Bb3/AyXa U ra3oBeTe; ExcrimoaraiimoHHn
npoOJieMU-TIPOMEHU C MeTana, MOYuCTBaHe; Pexxumu Ha paboTa, MyckaHe W CIHpaHe,
MIPEXOIHU TIPOLIECH U U3TTUTBAHE.

HPEAINOCTABKH: Heobxonumu ca 3HaHus npuaoOutu B: Xumusi, TepMoanHaMuKa,
Tomnonpenacsine, Merano3nanue, Xuapo u aepoJuHaMUKa.

METOJ 3A TIPENHOJABAHE: Jlekuuu, HW3HacsHU MO KJIACHUYECKUS METOJ IpH
U3MOJI3BAaHE HA ClalJIoBE U JAEMO-TIporpaMud M JabOpaTOpHU YIpPaKHEHHUS, KOUTO
3aBBPILIBAT ChC 3aIIUTA HA IPOTOKOJIH.

METOJIHN HA U3INMUTBAHE U OHEHABAHE: [lnucMen u3nut B kpast Ha 1 ceMecTs.

E3UK HA TIPENTOJJABAHE: 6barapcku

HPEINOPBYNTEJIHA JIMTEPATYPA: 1. Tonopues H., . Yopbamkuiicku, Enepruitau
naporeneparopu, C., Texauka, 1983. 2. Pesaukos  M.U., 0.M.Jlumos, IlapoBeie  KOTIBI
TETUIOBBIX 3JIeKTpocTaHmu, M., Dnepromusnat, 1981. 3. Jlunos FO.M., u ap., PrkoBomcTBO 32
KypcoBo npoektupane Ha nmaporeHepatopu B TELL u SEL, C, Texauka, 1982. 4. bone b., T.
Totes, Usrapsine Ha enepruiinu ropusa, C. UK ,,Kora®, 2002. 5. Joseph G. Singer, Combustion
Fossil Power, Combustion Engineering Inc, USA, 1991.



mailto:t-totev@tu.sofia.bg
mailto:b_ignatov@tu.sofia.bg

XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPE48 Cemectnp: 2
JTUCHUILTNHA!
Cnomararte/iHM TOIJIOCHEPTUHHI
ChOPbKEHHUsI
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexuyu u 1abopaTOpHU JI—30 yaca
yIPpasKHEHHSI JIY — 30 gaca
JIEKTOP:

Hon. n-p umk. MBan 'enoscku (EM®), Ten.: 965 2247, email: genovski@tu-sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JNCHUIIJIMHATA B YUEGHUS IIJVIAH: 3aabmkuTenda JUCHUILINHA
Ha CTYJISHTUTE OT JBYTFOJWIIHO OOy4YeHHE B  MarucTbpcKara CIEHHUATHOCT
»lominoenepretuka™ kbM EnepromammuoctpouteneH ¢axynter 3a 3abpuimwin OKC
»IpodecnonaneH OaxkalaBbp” MO CIEHHATHOCTA OT NPOPECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJU HA VYYEBHATA JUCHUIIJIMHA: Jla 3ano3Hae CTYAEGHTHTE C
(YHKIIMOHUPAHETO,KOHCTPYUPAHETO M EKCIUTIOATAI[MsATa Ha TEXHOJOTHYHH CHUCTEMHU U
coopbkenuss B TEL[ u SELl. Crtynentute mnpumoduBar croernuaiHa IMMOATOTOBKA IIO
ChOPBKEHUS, C KOUTO 1€ CE€ CPEIIAT B MHKEHEPHATA CU ITPAKTUKAE.

OINMCAHUE HA IUCIIUIIJIMHATA: JlucuuniavHara 1aBa 3HaHUS HAa CTYJICHTUTE 3a
MpeAHa3HAYEHUETO, NpPHUHIMIA Ha paboTa W €JIEeMEHTUTE Ha KOHICH3AIMOHHUTE
YCTpPOICTBa, Ha €KEKTOPHUTE WHCTAJIAllMU, HA CUCTEMaTa 3a pPEereHepaTUBHO MOIrpsiBaHe
Ha BOJlaTa , Ha CHUCTEMara 3a Jeaepalus Ha TMOoJAXpaHBalaTa BOJa, Ha CHUCTeMaTa 3a
OXJIaKJaHe Ha [UPKYyJIalMOHHATa Boja. Pasriexaar ce 0coOEHOCTHTE Ha KOHCTPYKIUATA
Y eKCIUIoATaIUsATa HA OT/ICTTHUTE ChOPBKEHUS.

HPEAINOCTABKH: ®wusuka, Maremarnka, CbIpOTHBICHHE HAa MaTepUAIHTE,
Tepmonunamuka, Tormno u MaconpeHacsiHe.

METO/l 3A TIPENNOJABAHE: Jlekuun M3HACSHM Ha JbCKa M NEYaTHU MAaTepUaH.
JlaGopaTopHu yrnpaxHEHUs MPOBEKIAAHU B JaOOpaTOpUM Ha Kareapara U B ydeOHaTa
nabopatopus B TEL["Codus-usrox”.

METOJIU HA U3INWUTBAHE U OLHEHSABAHE: Ilucmena pabota mo IEeKIIMOHHUS
MaTepHual U CaMOCTOSITETHO pa3paboTeHa 3a/1aya.

E3UK HA INIPEITOAABAHE: 6biarapcku

HPEINNOPBYNUTEJIHA JIUTEPATYPA: 1. http://sopko.tu-sofia.bg >> Muctuumman >>
Texnonornynu cropwkeruss U cucremu B TELl u SEIl; 2. Hlymynos K. H. Cnomararexnu
TOIUTOGHEPTUIHA ChOpBxKeHUs, Texnuka, 1984 1. 3. I'emoBcku W.K. Ilpoextupane na TEL],
PekoBozacTBO 3a KypcoBo mpoektupane, ABC Texumka,1999 r. 4. boiiko E. A. Temnnossie
anekTpuaeckue cranmuw, Kp., 2006 1. 5. Puxtep JILA. JI.IIl. Emuzapo, B.M. JlaBurus,
Bcenomararennoe oopytoBaHHE TETUIOBBIX 3JIEKTPOCTaHINi, M. DHeproaromusaar, 1987.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEA49 Cemectnp: 2
JTUCHUILTNHA!
Tomno u razocnadasiane — |1
yact
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bpoit kpeautu: 5
Jlexumu u m1abopaTopHU JI—30 yaca
yIPpasKHEHHSI JIY — 30 gaca
JIEKTOP:

Hon. n-p umk. MBan ['enoscku (EM®), Ten.: 965 2247, email: genovski@tu-sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JNCHUIIJIMHATA B YUEGHUS IIVIAH: 3aaskuTenda JUCHUILINHA
Ha CTYAEHTHTE OT JBYIOJAMIIHO OOyYe€HHE B MarucTbpckara CHEHUAIHOCT
»lominoenepretuka™ kbM Enepromammuoctpoutened (axynrer 3a 3aBbpurmiu OKC
»IpodecnonaneH OakalaBbp” MO CIENUATHOCTH OT NPOPECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJIN HA YYEBHATA JUCHUIIJIMHA: : Jla 3an03Hae CTyJA€HTUTE C OCHOBUTE Ha
M3TPpaXKJIaHe U eKCIUIoaTallus Ha CUCTEMHUTE 3a OUTOBO M MPOMUIIJICHO TOITUIOCHAOsIBaHE U
rasocua0siBaHe.

OIMMCAHUE HA JUCHUMIIVIMHATA: OcHoBHM TeMu: TOIUIMHHU TOBAapH;
[Tpou3BoaCTBO Ha TOMIMHHA eHeprus; AOOHAaTHM CTaHIUH; TOIUIONPEHOCHU MPEXKHU;
IleHTpanmHO, MECTHO M HWHAMBUAYAIHO peryjJupaHe; TOIUIMHHO CYETOBOJCTBO;
XUIpaBIUYHO M TOIUIMHHO IPECMATAHE Ha TOIUIONPEHOCHU MPEXH; XHUIpaBINYCH
pexuM;/o0uB, ChbCTaB M CBOMCTBAaHA HA MPUPOJIHMS Ta3;, MaructpajiHa ra3oTpaHCIOpTHA
cucrema; CenumiHu rasocHabauTenHu cucremu; [asompoBonu; ["azocHabnsBaHe Ha
KWINIIHY crpanu; ['a3ocHabasiBaHe Ha IPOMUIIIEHU OOEKTH.

INPEAINOCTABKHM: Mexanuka Ha ¢ayunure, Tepmonunamuka, Tommo- wu
MAacoIIpeHacsHeE.

METO/l 3A TIPENNOJABAHE: Jlekuun M3HACSHM Ha JbCKa M NEYaTHU MAaTepUaH.
JlaGopaTopHu ympakHEHUsI MPOBEXKJIAHW B JIA0OpPATOPUM Ha KaTeApara W B ydeOHa
nabopatopus B TEL["Codus-usrox”.

METOJIU HA U3INWUTBAHE U OLHEHSABAHE: Ilucmena pabota mo IEeKIIMOHHUS
MaTepHual U CaMOCTOSITETHO pa3paboTeHa 3a1aua.

E3UK HA INIPEITOAABAHE: 6biarapcku

HPEINNOPBYNUTEJIHA JIUTEPATYPA: 1. http://sopko.tu-sofia.bg >> Mucrumuman >>
Texnonornynu cropwxkernss U cucremu B TELl u SELl; 2. lymyno K. H. Cnomaratennu
TOIUTOGHEPTUIHA ChOpBxKeHUs, Texnmka, 1984 1. 3. I'emoBcku W.K. Ilpoextupane na TEL],
PekoBozacTBO 3a KypcoBo mpoektupanHe, ABC Texuuka,1999 r. 4. boiiko E. A. Temmossle
anekTpuaeckue cranmum, Kp., 2006 1. 5. Puxtep JILLA. J.Il. Enmuzapo, B.M. JlaBurus,
Bcenomararennoe oopytoBaHHE TETUIOBBIX 3JIEKTPOCTaHINi,M. DHeproaromusaar, 1987.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPESO Cemectnp: 2
JTUCHUILTNHA!
Yupasiaenue Ha npouecu B TEILL
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoit kpeauTu: 5
Jlexumu u nabopaTopHH JI-30 gaca
YOPOKHCHHS JIY — 30 yaca

JIEKTOP:

Jlon. a-p umk. Anekcanabp I'puropos (EM®), ten.: 965 2253, grigorov@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agb/pKkuTenHa TUCHUILIMHA
Ha CTYJGHTUTE OT JBYTFOJMIIHO OOyYe€HHE B MarucTbpckaTa  CIELHATHOCT
,»lominoenepretuka™ kbM EHepromammnoctpoureneH (axynrer 3a  3abpmmian OKC
»IpodecnoHangeH OakajlaBbp” MO CHELUATHOCTH OT HPOoeCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJWU HA YYEBHATA JUCHMUMIIVIMHA: CryaeHture Ja NOJy4aT OCHOBHU
MO3HAHMSI 32 TPUHIMIIUTE 32 YIPaBICHHUE HA TEXHOJOTUYHUTE MPOLIECH U OCOOCHOCTHUTE
Ipu TSAXHATA peanu3anusd 3a yrnpasieHue Ha napamerpu B TEL] - cxemute 3a ynpaBieHue
HA OCHOBHUTE M CIIOMAraTeJIHU BEJTMYMHU Ha KOHBCHIIMOHAJICH CHEPTHECH OJIOK.

OIIUCAHUE HA JUCIIMIIJIMHATA: JIlucuumivHata "YpaBlieHHE Ha TIPOLIECUTE B
TELl" BxmouBa 1Ba Mojayia. B mbpBusS Monaysl ca BKJIOYEHH OCHOBHHM BBIIPOCH OT
TEOpHsTa Ha aBTOMAaTUYHOTO YIPAaBJIEHHE, KOUTO ca HEoOXOAMMHU KaTo 0a3a 3HaHUS U
BBBEJICHHE KbM BTOpUsI MOAYJ. BBB BTOpHS Monyl ,,Ynpasienue Ha nponecure B TELL”
Ce pasrieXaarT IUHAMUYECKUTE CBOMCTBA M CXEMHTE 3a YIPABJICHUE HA IPOLIECUTE B
[aporeHepaTop C €CTeCTBEHa LMPKYJalWs: FOPUBEH MpOIEC, pa3pexkaaHe B MelIHaTa
KaMmepa, TeMIepaTypa Ha Iperpsra napa, 3axpaHBaHe ¢ BOJa; YIPABJICHUE HA IIapaMeTpH
B crnomaratenHu chopwxkenus; CAP wHa eHeprueH Oyiok '"maporenepartop-
Typboreneparop".

HPEANOCTABKH: Heob6xoqumMu ca 3HaHUS TOPUIOOUTH OT  JUCHUIUTUHUTE
"Enepruiinn napore”epatopu”, "CrnomMarateaHu TOIUIOEHEPIMHHHM CHOPBXKEHUA" U
"Perynupane u ynpasieHHe Ha TOIIMHHY Mpoliecu".

METOI 3A TIIPEINOJABAHE: Jlexiuu, n3HacIHW C W3MO0J3BaHE Ha BUJICOTEXHHUKA,
JlaboparopHu ynpaxHEHHUs.

METO/IM HA M3IINUTBAHE U OLHEHSABAHE: Tekyma oneHka Bb3 OCHOBa Ha
pe3yaTaTuTe OT J1abOpaTOpHUTE YNPAXKHEHUS W JIBE KOHTPOIHU pabOTH BBPXY JBara
JEKIIMOHHU MOJyJIa.

E3UK HA IIPEITIOABAHE: bearapcku

HPENNOPHBYHNTEJIHA JIUTEPATYPA: 1. Cranue B., A. I'puropos, YnpasneHue Ha
nponiecute B TEL] u SEL, UTYC, C., 2012. 2. CranueB B, YnpapieHue Ha MPOIECUTE B
TEL n AEL - CpBpeMeHHU CHUCTEMHU U METOAM 3a ynpasieHue Ha npouecute B TEL], C.,
“TY — Codmus”, 2004. 3. I'puropoB A., Perynupane u ynpapieHHe Ha TOTUTMHHH MTPOIECH,
HUTYC, 2009.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kona: MTPES1 Cemectnp: 2
JTUCHUILTNHA!
Tepmuuna yact Ha TEILL
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoit kpeauTu: 5
Jlexumu u nabopaTopHH JI-30 gaca
YOPOKHCHHS JIY — 30 yaca

JIEKTOP:

o JI-p umk. Acer Acenos (EM®), Ten.: 965 2249, email: a.asenov@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JUCHUIVIMHATA B YYEBHUA TIJIAH: 3agbipkuTenHa
JUCLUIUIMHA Ha CTYJIEHTUTE OT JABYIOJMIIHO OOy4YEHHE B MarucTbpcKara CIEeHUaIHOCT
,» LorioenepreTika“ kpbM EHepromammaocTpouteneH ¢akynrer 3a 3abpumin OKC
»IpodecroHangeH 0akajaaBbp” MO CHELHATHOCTH OT MpodeCHOHANHO HarpasieHue 5.4
Enepreruxka.

HEJIM HA YYEBHATA JUCIMIIVIMHA: CryaeHThT NojyuyaBa 3HAHUSI BBPXY
npoOJaeMHuTe Ha U3rPaX1aHEeTo, CUCTEMUTE U ChbOPBKEHUATA U ekcIutoaTauusaTa Ha TELI.

OIMUCAHUE HA JUCHUIIIINHATA: HuctunnuHata ,,Tepmuyna gact Ha TEL® e
cOOpHa TUCIUIUIMHA, KOSTO 3aKI0YBa BBIPOCH, Kacaelu rpaduiuTe Ha €HEpTrUiHUTE
TOBapH, TOIUIMHHU H TexHosoruyau cxemu Ha TEILl, TomnunHa edexTuBHOCT Ha
KOHJICH3AalIMOHHU €JIEKTPOLIEHTpaI, METOAM 3a oThnyckane Ha tomiauHa oT TEIL],
MHCTAQJIAIMU U CUCTEMH Ha OCHOBHUTE ChOpbkeHUs B TELl, npoekTtupane u u3rpaxiane
Ha TEIl, cmomaraTelHu ChOPBHKEHUS U CUCTEMH, MPOOJIEMH Ha EKCIUIoaTalMusTa U Ha
ona3BaHe Ha okosiHarta cpena B TELl. BximrodeHuTe BBOPOCHM HMMAT IPUIIOKHA
HaCOYEHOCT.

HNPEANNOCTABKHW: HeoOxoauMu ca 3HaHMA MNpUIOOMTH TpH M3Y4aBaHETO Ha
qucuurmHute TepMmoaumnamuka, Tomno- W MmacompeHacsHe; TOIUIMHHM —amnapary;
Enepruitnu naporesneparopy; CrnomaraTelIHi TOIUIOEHEPTMMHUA ChOPBKEHUS; TOIIMHEN
TypOO MalIlHHU.

METO/I 3A INPENNOJABAHE: Jlekuuu u3HacsiHM Ha 4YepHa JbCKAa M C MOMOILTA Ha
BUJICOTEXHUKA, JJAOOPATOPHU YIIPAXKHEHUS, MPOBEXIaHU B Jlaboparopus mo TepmudHa u
Snpena enepreTuka.

METOJIN HA U3ITUTBAHE U OLHEHABAHE: ITuicMeHd U3UT.
E3UK HA INIPEITOAABAHE: brarapcku

HPENNOPBYUTEJHA JIMTEPATYPA: 1. Baros C.I'., TomioenekTpudecks U SAPECHH
uentpanmu, Texuuka, C., 1986; 2. Xamxurenosa H.I1., Tepmuuna yata na TEIl u SEL], Texuuka,
C., 1994; 3. Peokkun B.A., TemnaBslie 3jieKTpUUECKUE CTAHIIMK , DHeproatomusaat, M., 1987:4.
Maprynosa T.X., AToMHHE 3J€KTpUUECKUE CTaHILINH, ,,Briciias mkona”, M., 1984.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPES2.1 Cemectnp: 2
JTUCHUILTNHA!
XuapaBJIuYHU ¥ THEBMATHYHH
MALIMHH
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bbpoit kpeautu: 4
Jlexumu u m1abopaTopHU JI—30 yaca
YIpaXXHEHUS JIY — 15 yaca
JIEKTOP:

noit. 1-p umk. Mean JlykoB (EM®), ten. 965 23 27, idukov@tu-sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JUMCHUIIJIMHATA B YYEGHUA TIJIAH: M30upaema QuciuIuinHa
Ha CTYJEHTUTE OT JBYIOJUIIHO OOy4YeHHE B MAarucrbpckara CHELMATHOCT
,»lomnoenepretuka™ kbM Enepromammuoctpoutenen Qaxynter 3a 3abpmmin OKC
»Ipodecnonaner 0akajgaBbp” MO CHEIHATHOCTH OT NMPOoGECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJIM HA YYEBHATA JUCIHUIIJIMHA: Ctynentute TpsaOBa Ja Mojy4yaT 3HAHUS
10 OCHOBHHU BBIIPOCHU OT TEOPHUATA U MPAKTHUYECKOTO H3IOJI3BAHE HA XUIPABIMYHUTE U
MHEBMAaTUYHU MAalluHU B obnacTTa Ha EHeprerukara. Ciieq 3aBbpIIBAHETO HA Kypca Te
TpsIOBA J1a MOTAT MPABUIIHO Ja MOAOMPAT M EKCIUIOATUpaT MAIMHUTE OT Pa3rJIeaHUTE
BHIOBE.

OIIMCAHHUE HA JUCHMIIJIMHATA: OcHoBuu Temu: OOeMHHM MAaIIWHY;
TypOomamuuu; Crpyitnu Mmamuuy; [IpuHuunu Ha neiictBue; OCHOBHU MapaMmeTpu U
TAXHOTO ompenensHe; PaboTHu xapakTepucTuku; XapakTepucTukd; KoHCTpyKTHBHU
ocobeHocty; OcoBM M paJuallHd CWIM, ypaBHOBecsBaHe; KaBuTauus M CMyKaTellHa
BucournHa; Pabora Ha MammHa B cuctema; PerynaupaHe Ha pPOU3BOJUTENIHOCTTA;
CeBMecTHa pabora; XuJIpaBAIUYHM  M3OUTBaHUA; (OCOOEHOCTM Ha  TOMIIHTE,
KOMIIPECOPUTE U BEHTWJIATOPUTE U3IIOJI3BaHU B EHepreTukara.

INPEAITOCTABKMU: Maremartuka, ®usnka, Mexanuka Ha payuaute, TOMIOTEXHUKA.

METOA 3A HNPENOJABAHE: Jlekunu, W3HacIHH C MOMOINTA Ha HarjegHA
MaTepuand. JlabopaTopHH ynpakHEHHs Ha CTelMaIu3upaHu CTEHIOBE U U3pabOTBaHE Ha
MPOTOKOJIH.

METOJIHN HA U3ITUTBAHE U OLIEHABAHE: [TucMeH u3nur.
E3UK HA TPEITOJXABAHE: bearapcku

IHNPEIIOPBYNTEJIHA JIMTEPATYPA: 1. Bato C.I'., TOIIOEIEKTPHUUECKH U SAPEHU
ueHTpanu, Texanka, C., 1986; 2. Xamxurenosa H.I1., Tepmuuna gata na TEL] u SEL], Texnuka,
C., 1994; 3. Penkkun B.4., TernnaBeie anmekTpuuecKkue CTaHIUM , DHeproatommusnat, M., 1987;:4.
Maprynosa T.X., ATOMHHE 3JIEKTpHYECKUE CTAHINH, ,,Bpicmas mkoma”, M., 1984.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kon: MTPES2.2 Cemectnp: 2
JTUCIUILTNHA!
Ortonjienne, BeHTHJIALUSA U
KJIMMATH3ALUSA
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bbpoit kpeautu: 4
Jlexumu u m1abopaTopHU JI—30 yaca
yIpaXXHEHUs! JIY — 15 yaca
JIEKTOP:

noi. 1-p uik. Mepuma 3iareBa (EM®), ten. 965 25 09, mzlateva@tu-sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JUMCHUIIJIMHATA B YYEGHUA IIJIAH: M30upaema qucCIuUIUIMHA
Ha CTYJGHTHUTE OT JBYFOJWIIHO OOy4YeHHE B MAarucTbhpcKaTa  CIEUATHOCT
,»lomnoenepretuka™ kbM Enepromamumuoctpoutener Qakynrer 3a 3apbpimiau OKC
»podecnonanen 0akagaBbp” MO CHEIHATHOCTH OT MPOoECHOHAIHO HampasieHue 5.4
Enepreruka.

HEJIM HA YYEBHATA JUCHUIIJIMHA: CryneHTuTe MOJdydaBaT 3HAHUS 3a
OPUHIUNHATE 32 (QYHKIMOHHWPAHE Ha PAa3IMYHUTE BHJIOBE CHUCTEMH 3a OTOIUICHHE B
KWINIIHY, OOLIECTBEHU W NPOMUIUICHH CTpajy, 32 aHajIu3 Ha CTPYKTYpHH CXEMHU HU
€JIEMEHTH Ha CUCTeMU 3a oromeHue. Cb3gaBaHe Ha yMEHHs 3a IPOCKTHpaHE Ha
OTOIIUTENTHU UHCTAJIALHH.

OIMMCAHUE HA JIUCHUIIJIMHATA: OOekT Ha pa3riexaaHe ca CHCTEMHUTE 3a
OTOIUICHHWE B OKWIWIIHU, OONIECTBEHW M MNPOMHUIUICHH crpaau. I3yuaBar ce
MCTCOPOJIOTUIYHHUTEC U CI)I/IBI/IOJIOFI/I‘-IHI/I OCHOBH Ha OTOILIMTECIHATa TEXHHUKA, MCTOAUTEC 3a
ompejieNisHe Ha TOIUIMHEH TOBap Ha OTOIUIIBAHUTE TIOMEUICHHS; ChBPEMEHHHTE
HN3UCKaHW KbM TOIIJIOM3O0JAMOHHUTE XAPAKTCPUCTUKH Ha OTrpaXJalIuTEe CICMCHTH U
CrpaJyi; €JIEMEHTUTE Ha CHUCTEMHTE 3a OTOIUICHHWE; KOHBEKTHBHH OTOILUIUTEIHH
HWHCTaJIalluu, JIBYUCTHU OTOINNIUTCIIHU HHCTaJIalluu, TOILIOBB3AYITHO OTOIIJICHUC,
METOJUKHUTE 32 TOIMJOTEXHHUYECKO U XHUAPABIUYHO Opa3MepsBaHE Ha OTOIUIUTEITHHUTE
MHCTAJAlMU; CUCTEMHUTE 3a MPOW3BOJACTBO M pa3mlpeieiieHHe Ha TOIUTMHHA SHEprus 3a
OTOIUICHHE; METO/IM 3a OIIEHKa U HaMaJIsIBaHe Ha pa3xoja Ha eHEprus 3a OTOIUICHHUE.

HPEAINOCTABKHU: Tepmoannamuka, XwuJIpo- W aepoAnHamMuKka, MexaHuka Ha
dbnyunure; Tomno- u MmaconpeHacsiHe, TonI000MEeHHH anapary.

METOJ 3A TPEHNOJABAHE: Jleknuu W3HACSHU C TOMOINTa Ha KOMITIOTHpPHA
MYyITUMEAWIHA CHCTeMa; JTabOpaTOpHHU YMPaXKHEHHs, MPOBEXKIAHU Ha JabOpaTOpHU
CTEHJIOBE.

METOJIHN HA U3IIUTBAHE U OLIEHABAHE: [Tucmen u3nur.
E3UK HA TPEITOJAABAHE: bearapcku

IHNPEITIOPBYNUTEJHA JIMTEPATYPA: 1.Cramo, Cr. ChnpaBOYHHK IO OTOIUIEHHE,
knuMatuzausa u knuMmarmzanus. Yacr 2. C., Texuuka, 2001, 2.CtamoB, Ct. CnpaBOYHUK MO
oToIIeHUE, KiuMmaTu3anus u knumatusanus. Yacr 1. C., Texuuka, 1990, 3.1 ikoHOMHUS Ha €HEPTUs
B crpaau u Manku npennpustus. Consortium SPARROW - European Training Foundation, Italy,
Technical University — Sofia, Bulgaria 1999; 4.Hapen6a 15/2005 3a npoekTupaHe, U3rpaxiane u
eKcIIoaTalysi Ha O0EKTHUTE M ChOPBIKEHHTA 3a MPOU3BOJACTBO, MPEHOC W pas3lpe/eliecHue Ha
TOIUTMHHA CHEPTHSL.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha 1UCHUIUIMHATA: Kon: MTPEO1 CemecTsp: 3
CucremMH 32 HEHTPAJIU3UPAHO TOILIO H
ra3ocHad/IsiBaHe
Bun Ha o0yuenuero: Yacose 3a cemecTnp: | bpoii kpenutu: 5
Jlexuuu, nadoparopuu ynpaxuenus u KP | JI — 30 yaca
JIY— 30 vaca
JIEKTOP:

Hort. n-p urk. MBan Kupunos I'enoscku (EM®), ten. 965 2247, genovski@tu-sofia.bg
Texanuecku yauBepcutet — Codust

CTATYT HA JUCIUIIVIMHATA B YYEBHATA IIPOI'PAMA: 3anbiKuTenHa
JUCLHUIUIMHA HA CTYJIEHTHUTE OT JBYTOJHMIIHO OOY4YEHHE B MAarucThpcKara CIEHUAIHOCT
,»lomnoenepretuka™ kbM Enepromamumuoctpoutener Qaxynter 3a 3abpmmin OKC
»lIpodecuoHaneH 6akanaBbp” IO CHEUUAIHOCTH OT MPO(ECHOHATHO HampasieHue 5.4
Enepreruka.

OIMNCAHUE HA TUCIIUIIJIMHATA: KomOuHMpaHO MPOM3BOACTBO HAa TOILTMHHA U
enexTpuiecka eneprusi; OTmyckaHe Ha TOIUIMHHA €HEepTUsl Ha BBHIIHU IMOTPEOUTENN Upe3
TypOUHU C peryIupyeMu napooTHEMaHUsI ¥ MPOTUBOHANIETAaTeIHU TypOuHu; Mojenupane
Ha pexuMa Ha paboTa Ha WUWHAUPEKTHAa abOonaTHa craHnus; [loBumaBane Ha
e(eKTUBHOCTTA Ha TOIUIOCHAOIUTENHU CUCTEMU; XUIPABINYHHU aHAIU3U Ha PEKHUMa Ha
pabora Ha TOIIOCHAOAUTENHU cucTeMu; OMpeAessHe Ha MOTOKOPA3NpEICICHHUETO B
KpbroBa Mpexa; ABapud B  TOIUIONpPEHOCHaTa Mpexa; HagexxaHoct  Ha
TOIUIOCHAOUTEHN cucTeMu; ['a3oTpancnopTu cucteMu; M3no3Bane Ha MPUPOJICH ra3
3a OWUTOBHM, CcTOmaHCKU Hyxnu; Texnomormuna ctpyktypa Ha CI'C; Texnomornynu
W3UYUCIICHUS 3a Ta30pas3NpeAciUTeIIHA MpexH, HanekaHocT Ha Ta30CHAOIUTEITHH
cucreMu.be3onachHa excrimoaranus Ha ['CC.

HEJWU HA YYEBHATA JUCHHUIIJIMHA: Jla 3ano3Hae CTyIOEHTUTE C
TEXHOJOTMYHATa CTPYKTYpa Ha CUCTEMHTE 3a TOIUIOCHA0 I1BaHEe U Ta30CHA0IsIBaHeE.

METO/I 3A NPEINIOJAABAHE: JlekuuuTte ce HM3HACAT C MYJITUMEIHUEH IPOEKTOP.
JlaGoparopHuTe yHOpakKHEHUS C€ TMPOBEXKIAT B JlabopaTopusi, KaTro CTYIEHTHUTE
n3paboTBaT MPOTOKOJIH, KOUTO C€ MIPOBEPSABAT OT IPENoaaBaTers.

HNPEJAINOCTABKMU: Ilpu wu3yyaBaHeTo Ha JUCHUIUIMHATA ce€ IMpearnoniara, 4e
CTYACHTUTE ca NPUIOOMJIM OCHOBHHM IO3HAHUS MO TEPMOJMHAMMKA, TOIUIONpEHACSHE,
XUAPaBJIMYHU MAalllUHA U CbOPBIKCHUA U AP.

IHOMOILUIHU CPEJACTBA 3A TINPEINNOJAABAHE: Myntumenus, yaeOHU Tomaraiia,
KOMITFOThPHA TEXHUKA

METOJIHN HA U3NMUTBAHE: IlucMmeH u3NUT — TEKyIlla OLEHKA B Kpasi Ha CEMECTBPA
Bb3 OCHOBA Ha €/lHa IHCMEHa KOHTpojiHa pabora. Pa3paboTeHute mNPOTOKOIU OT
YIpaXHEHUSATA CE 3alUTaBar.

JIUTEPATYPA

1. http://sopko.tu-sofia.bg Cucremn 3a 1HeHTpanM3UpaHO TOIUIOCHAOASIBAHE W
razocuabnsBane; 2. C. MacKenzie-Kennedy, District Heating: Thermal Generation and
Distribution, 2001; 3. Giinter Gerbe, Otto Carlowiz, Gerd Holzer, Giinter Knauf.
Grundlagen der Gastechnik. Carl Nanser Verlag Munchen Wien. 4. Huxkomnos I'.K.
Paznpenenenue u uznon3pane Ha npupojeH ras, FOnokomukc, 2007 r. 5. 'enoBcku UK.,
I'. AntpHOB, PpkoBoacTBo 3a ynpaxuenus no TCI'C, TY - Codus, 2016 r.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEQ2 Cemectsnp: 3
JAMCIMILTUHA!

Cucremu u ycTpoiicTBa 3a
ona3BaHe Ha OKOJIHATA Cpe/ia B
TOIJIOEHEPTHITHH 00eKTH

Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoii kpeautu: 4
Jlexumu u nabopaTopHH JI-30 gaca
YIpaKHECHUS JIY — 30 yaca

JIEKTOP:

noi. 1-p uik.CunBus boituesa (EM®), ten.: 9652537; e-mail: sboycheva@tu-sofia.bg
Texuuuecku Yuuepcutet — Coust

CTATYT HA JUCHUINJIUHATA B VYUYEBHUS IIJIAH: 3agbkKuTeiiHa
JUCLUIUIMHA 332 PEJOBHU CTYJEHTH Mo creuuanHocT ‘““Tomnoenepretuka” Ha Enepro-
MmammHocTpoutenHus (akynrer Ha TY-Codus 3a oOpazoBaTenHO-KBaIU(PUKALMOHHA
CTENEH “MarucTop’.

HEJIM HA YUYEBHATA JJUCIHHUIIJIMHA: OcHOBHA L€l Ha JUCHUINIMHATA €
M3y4YaBaHETO HA W3TOYHUIIUTE U MEXaHU3MHUTE HAa TEHEPUPAHE HA 3aMBPCHUTEIU OT
TOIUIOCHEPTUIHU O00CKTH, (U3UKOXMMHUYHUTE OCHOBHM Ha IIPOIIECHTE, KAaKTO H
OazupamuTe Cce€ Ha TAX CHBPEMEHHU TEXHOJOTUH, CHOPBHKEHUS M CHCTEMH 3a
OTrpaHWYaBaHe M KOHTPOJ HA EMHCHHTE OT Mpax, CEPHH, a30THU W BBIJICPOTHU OKCHIIH,
TpETUPaHE Ha OTMATBYHH BOJIM, 00€3BPEKIaHE HA TEKKHU METAJIM U OPTaHUYHU BEIICCTBA.

OIIMCAHUE HA JUCHUIIJIMHATA: /luciunianHara ce€ CbCTOM OT YETUPU OCHOBHU
MOJTIyJIa, U3yYaBaHH B ClIeAHATA rocienoBarenHoct: 1. TormmoeHepruiiHuTe 00CKTH KaTo
3aMBbpCUTENl Ha OKOJHata cpeda. 2. OuucTBaHE Ha 3aMbBpPCUTENM OT rasoBa (as3a B
TOIUIOCHEPTUIHU O0€KTH — (U3UKOXUMUYHU TPUHIUNH, TPOLECH, HHCTATANNH U
chopbkeHus. 3. TpeTupaHe Ha TE€YHH U TBHPAU OTMAIBIM OT TOMJIOCHEPTUMHU 00EKTH. 4.
HopmaTtuBHa ypenba 3a KOHTpPOJI Ha 3aMBPCSIBAaHMSTA OT TOIJIOCHEPTUHWHU OOCKTH.
W3y4yaBaHWTEe TEMH OCUTYpsIBAT HEOOXOJMMHUTE 3HAHUS 3a TMPOIIECUTE, TEXHOJOTHUTE,
ChOPBKEHUSATAa W HOpPMaTHBHATa ypeaba 3a oma3BaHe HaA OKOJHATa cpeaa Ipu
MIPOU3BOJCTBOTO HA TOIIO- U €JIEKTPOEHEPTUS

HPEAINOCTABKHM: Heobxoaumu ca mpuaoOUTH 3HAHUS OT MPEAXOAHHU AUCITUTUTHHHU:
Xumus, ['oprBHa TeXHMKA U TeXHOIoruu, Enepruiinu naporeneparopu, TEL u AELL.

METOJ 3A NPEINIOJABAHE: Jlekuuu c¢ Bu3yanu3anus Ha CXEMH, ypaBHEHUS,
nporecu. JlabopaTopHu ynpakHeHHs B JabopaTtopuuTe 1o ,,Bononoaroroska u ropusa”
u ,,CuctemMu 1 yCTpoiicTBa 3a ona3BaHe Ha OKOJIHaTa cpena’ Ha katenpa TESE.

METOJIU HA U3IIUTBAHE U OLHIEHSABAHE: Tekymia onenka moa ¢gopMa Ha TecT.
E3UK HA INIPEITOJAABAHE: brarapcku

INPENMOPBYUTEJIHA JIMTEPATYPA: 1.. C. boitueBa, CructeMu U ycTpolcTBa 3a
olTa3BaHe Ha OKOJHATa cpena B TorutoeHepruitau ooektn”, TY-Codwus, 2011; 2. b. bores,
T. Tores, M3rapsiHe Ha opraHn4HM ropusa u exosiorus, M3a. “Cs. Ban Puncku” MunHo-
reonoxku YHuBecuteT, Codust, 2006. 3. M. XokuHr, ChbBpEeMECHHH XUMUYHH TEXHOJIOTHH

U KOHTPOJI Ha eMUCUUTe, YHuBepcuteTcko uzaarenctBo “Cs. Ki. Oxpuacku”, Codus,
2002.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHara Kox: MTPEO3 Cemectsnp: 3
JTUCIUIINHATA!
Enepronpeodpa3yBaniu TeXHOJIOTUH U
CHUCTEMH
Bun Ha 00yueHueTo: UYacose 3a cemecTbp: | bpoit kpeautu: 5
Jleknuu n JI - 30 gaca
71a00PATOPHH YIPAKHEHHS JIY — 30 yaca
JIEKTOP:

upod. a-p urk. Toreo ToreB (EM®), ten.: 965-2295, t-totev@tu.sofia.bg
1. ac. 1-p urk. bopucnas Urnaros (EM®), Tten.: 965-2245, b_ignatov@tu.sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JIUCHUIIJIMHATA B YYEBHATA HNPOI'PAMA: 3agbpKuTeNnHA
JUCLUIUIMHA Ha CTYJIEHTUTE OT JABYIOJMIIHO OOy4YEHHE B MarucTbpcKara CIEHUaHOCT
,» LortoeHepreTika“ kpM EnepromammuocTpouteneHn ¢akynrer 3a 3apppmmim OKC
»IpodecnoHaneH 0akajaaBbp” MO CHELHATHOCTH OT MPO(eCcHOHAIHO HarpasieHue 5.4
Enepreruxka.

HEJIU HA YYEBHATA JUCHHUIIVIMHA CrygeHTsT 4a NOMY4Yd 3HAHMUS 32
TEXHOJIOTUM TIPWIOKUMHU KaKTO B ‘“‘TojiiMara” €HepreTuka Taka U B IMPOMUIILICHATA
TorioeHepreTuka. OcoOeHO BHUMaHHE € OTACIICHO Ha eHepruiiHaTa e(EKTUBHOCT M Ha
€KOJIOTUYHUTE XapaKTEPUCTUKHU Ha PA3TIICKIAHUTE TEXHOJIOTHH.

OIMUCAHUE HA JUCHUIIJIMHATA: J[ucunumunara “EneprompeoOpa3sysaiin
TEXHOJOTMM M CHUCTEMH~ C€ $BsIBA €CTECTBEHO NPOABIDKEHHE Ha  CIICJHUTE
CrielManu3upally JUCHUIUIMHY OT OakalaaBbpCcKUs Kypc Ha crnenuanHoct “Tomno u
sanpeHa enepreruka’: “['opuBHa TeXHHMKA U TexXHOJIOTHHN , “EHepruiiHu maporeneparopu’.
Upes Ta3u TUCHMIUIMHA CTYAEHTUTE oOyuyaBallly ce 3a NMpuaoOuBaHe Ha 00pa30BaTENIHO-
KBaJIM(DUKAIIMOHHATA CTEIEH ““‘MarucThp’ 11€ MOJydaT3HaHUs B 00JIacTTa Ha EHEPrUitHUTE
TEXHOJIOTHUH CBBbP3aHHU C OINOJI30TBOPSIBAHE HA OPraHUYHU TOPUBA.

HPEAINOCTABKHW: Heobxoaumu ca mo3Hanus 1o “T'oprBHA TEXHUKA U TEXHOJIOTHUU U
“EHepruiiHy naporeHepaTopu’”.

METO/I 3A TIPENNOJABAHE: Jlekiiuu ¢ U3M0/I3BaHe Ha CIAI0BE U JEMO-TIPOTPaAMU,
1abopaTOpHUTE YIIPAKHEHUS C TPOTOKOIH.

METOJIU HA U3IIUTBAHE U OLIEHSBAHE: IIpoBexane Ha U3MHUT C peliaBaHe
Ha 3a7]a4d ¥ MHCMeHa paboTa (TecT ¢ OTBOPEHH U 3aTBOPEHH BHIIPOCH).

E3UK HA IIPEITIOXABAHE: bearapcku

HPEINOPBYNTEJHA JINTEPATYPA:

1. b. bones, T. Totes, U3rapsine na enepruiinu ropusa, Kora, Codusi, 2002.

2. b. bones, T. Tote, M3rapsiHe Ha OpraHu4YHU rOpUBa U eKkojorus, ,,Cs. iBan Puickn”,
Codus, 2006.

3. Integrated Pollution Prevention and Control (IPPC), Draft Reference Document on Best
Available Techniques for Large Combustion Plants, World Trade Center, Isla de la
Cartuja s/n, E-41092 Seville — Spain;
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEO4 Cemectsnp: 3
JTUCHUILTNHA!
IIpoMuIILJIeHA TONJIOEHEPTeTHKA
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoii kpeautu: 4
Jlexumu u nabopaTopHH JI-30 gaca
YIpaKHEHUS JIY — 30 yaca

JIEKTOP:

noi. 1-p urK. Anekcanabp I'puropos (EM®), ten.: 965 3430, grigorov@tu-sofia.bg
Texuuuecku Yuuepcutet — Copust

CTATYT HA JUCHHMIIVIMHATA B YYEBHUMA T1IJIAH: 3agbiokuTenHa
JUCLUIUIMHA Ha CTYyJEHTUTE OT JBYTOJHUIIHO OOy4YeHHE B MaruCTbpCKaTa CIELUATHOCT
,» LomnoenepreTuka“ kbM Enepromammnoctpoutenen ¢axynrer 3a 3abpuimaun OKC
»podecnoHaneH OakanaaBbp” MO CHEIHUATHOCTH OT NpodeCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJIU HA YYEBHATA JUCHUIIVIMHA: CryaeHTuTe mojy4daBaT 3HaHUSL BBPXY
npoOiieMuTe, M3TPaXKIAHETO M EKCIUIoaTalluiTa Ha ChOPBKEHUATA B TOIUIMHHOTO
CTOIIAHCTBO Ha MPOMMIUIEHO MPEANpUATHE IPU F€HEPUPAHETO Ha TOIUIMHHA €HEeprus U
HEHHOTO €(PEKTHBHO OIMOJI30TBOPSIBAHE.

OIIMCAHME HA JUCIHHUIIJIMHATA JucuumnianHara Ll IpoMuIiieHa
TOIUIOCHEpPTreTHKa € pas3JeieHa Ha JiB€ 4acTd. B mbepBarta uact ce pasmiexiar
TOIUIOM3TOYHUIIUTE 3a TCHEPHpPAaHE Ha TOIUIMHHA CHEPrus B  IPOMHIILICHUTE
NPEANPUSITHS, W3MOI3BAaHUTE TOpHUBAa W TOPUBHU ypenOH, MPOMUIUICHUTE MapHU U
BOJIOTPEHHU KOTJIM, CIIOCOOMTE 3a OIlCHKA W IOBHIIABaHE Ha TAXHATa €()EKTUBHOCT U
M3UCKBAHHATA TPU OOCIYXBAaHETO U EKCIUloaTalusta WM. BbBB BTOpara 4acT Ha
TUCIUIIIMHATA Ca paslyielaHd YCTpPOWCTBaTa W CpEACTBaTa 3a BHUCOKOE(PEKTUBHO
YCBOSIBAHE Ha TOIUIMHHATA €HEPIHs B MPOU3BOJICTBEHUTE IMPOIIECH, OTCTPAHSIBAHETO HA
BPEIHUTE BKIIOYBAHUS, METOJMTE 3a NpPEeCMATaHE Ha TOIUIMHHOTO M KOHIEH3HO
CTOTIAHCTBO, OMpeJesHe Ha 3aryOuTe B TOIUIMHHUTE CTOMAHCTBA U BBH3MOXKHUTE
TEXHOJIOTMYHU PEIICHUS 32 TAXHOTO OTCTPaHSBaHE.

HPEAINOCTABKHU: Heobxoaumu ca 3HaHUs, NPUAOOUTH TPU HU3Y4aBaHETO Ha
mucuuruinHuTe: TepMmonuHamuka, Toruio W macompeHacsiHe, TomooOMeHHHM amapati,
I'opuBHa TeXHHMKa W TEXHOJOTHH, EHepruilHu naporeHepatopu, TeXHOJIOTHYHU
cpopbkeHus u cucrtemu B TELL u AELL.

METOJI 3A NIPEINOJABAHE: Jleknnu W3HACAHM C IIOMOIITAa HAa BHIEOTEXHHUKA.
JlabopaTopHu ynpaxxHeHHs, TPOBEKIAHH B TaOOPAaTOpUSTa 32 Ta30BO CTOMAHCTBO.

METOJIU HA U3IIUTBAHUE U OLHEHABAHE: ITucmen u3nur.
E3UK HA TPENTOJAABAHE: bearapcku

HPEINTOPBYUTEJHA JIUTEPATYPA: 1. I'puropos A., K. Togopos, IIpomuninena
toroeHepreruka, UTYC., 2016 r.; 2. Wayne C. Turner, Energy management handbook
The Fairmont Press., 1992 3. ®upmennn katano3u Ha pupmute: Viessman; Spirax Sarco,
Armostrong.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEQ5 Cemectsnp: 3
JTUCIUILTNHA!
CucremMHu u arperaTu B
razorypounnure TEIL]
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: Bbpoit kpeautu: 4
Jlexumu u 1abopaTOpHU JI—30 yaca
YIpaXXHEHUS JIY — 30 yaca
JIEKTOP:

[Tpod. a-p umx. Jumursp [Tormos (EM®), tein.: 02/9652303, : dpopov@tu-sofia.bg
Texanveckn YuupepcuteT - Codus

CTATYT HA JUCHUMIIJIMHATA B YYEBHUSA 1IJIAH: 3anbmkuTenHa
JUCLUIUIMHA Ha CTYJIEHTHUTE OT JABYTOJHIIHO OOY4YEHHE B MAarucThpcKara CIEHUAIHOCT
,»lomnoenepretuka™ kbM EnepromamumuoctpouteneH dakynrer 3a 3apbpimiau OKC
»podecnonanen OakaxaBbp” MO CHEIHATHOCTH OT MPOopECHOHAIHO HalpaBieHue 5.4
Enepreruka.

HEJIM HA YYEBHATA JUCHUIVIMHA: CryneHtute 1a NpUAOOHUAT OCHOBHH
3HAHMSA 32 ra30TYPOMHHUTE arperatu U KOTiauTe-yTuian3aropu B naporasosure TELL

OIMMCAHUE HA JUCIHWHUIIJIMHATA: [lucuurniunHaTa 3amo3HaBa CTYJIEHTUTE C
OCHOBHHUTE KOHCTPYKTHBHU U ITapaMETPUYHH XapPAKTEPUCTUKU HA HA-BAKHUTE €IEMEHTH
Ha Ta30TypOMHHHTE arperaTi — 0CEBU KOMIIPECOPH, TOPUBHHA KaMEPH M Ta30BH Ty pOUHH..
Pasrnexnar ce chlIO M NPUHIMIA HA ACHCTBUE U KOHCTPYKTUBHUTE OCOOEHOCTH Ha
ra3oTypOMHHUTE arperaTd ¢ KOHBEPTHPAHU aBUALMOHHM JBurarenu. ChblIecTBEHa 4acT
OT MaTepualla € OCBETEHa Ha KOHJCH3AaMOHHUTE NIapOra3oBUTE LICHTPAIA — IPUHIUITHA
TOIJIMHHA CXeMa M TEXHOJOTHYHU W KOHCTPYKTHBHHU OCOOCHOCTH Ha JAPYTUTE OCHOBHHU
KOMITOHEHTHU Ha OJIOKa - KOTJIMTE-YTHJIM3aTOpH U MapHUTE TypOuHU. B 3akmountenHara
yacT C€ pas3riekJaT CbBPEMEHHUTE TEXHOJOIMM 3a KOMOWHHUpAHO €JEeKTPO H
torutonpoun3soactso B TOEL, B xouto ce usrapsa npuponeH ras. IIpu toBa Hapen c
ra3oTypOMHHUTE U Mapora3oBUTE MHCTaJAMK ce onucBaT U Mayku TOEL[ cbopbikenu c
ra30BU JBUraTeNd U ra30BU MUKPO-TYpPOUHH

HPEAINOCTABKH: Heobxoaumu ca 3HaHUS NPUIOOUTH OT OaKalaBBPCKUS Kypc Ha
cnernuanHoct “TomoeHepreTuka W siipeHa €HepreTuka” - MapHU U Ta30BH TypOMHH,
EHEePTUIHY MapoTreHePaTOPH, ITOMITH, KOMIIPECOPH U BEHTHIJIATOPH.

METO/l 3A IIPENNOJABAHE: Jlekuuy M3HAacIHM Ha Y€pHA JbCKAa U C MOMOINITA Ha
BUJICOTEXHUKA. JlabopaTopHH yHpaKHEHUs, TPOBEXKIAHW B JIA0OpATOPUHMTE HaA KarT.
,» | OIIJIOEHEpreTuKa u siapeHa evepreruka” u TELL.

METO/IM HA M3IIMTBAHE U OLEHABAHE: Ilucmen w3nut B Kkpas Ha Il
CEMECTBD.

E3UK HA IIPEITIOABAHE: bearapcku
HPENNOPBYHNTEJIHA JIUTEPATYPA:

1. ITomog /I. ,,Cuctemu u arperatu B razorypounaute TEIL”. 2014. Asanrapn [Ipuma.
Codus;
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanMmeHnoBanue Ha AUCIMILTAHATA! Homep: MTPE06.1 CemecTsp: 3
Hanexanoct Ha cbopbkeHusi B TEILL
Bun Ha 00yueHuero: Yacose 3a ceMecTbp: bpoii
Jlexumu, 1a0OpaTOPHH YIPAKHEHUS JI—30 gaca KpenuTu: 3
JIY — 15 gaca
JIEKTOP:

o n-p k. MBan Kupunos I'enoscku (EM®), tenr. 965 2247, genovski@tu-sofia.bg
Texunyecku yauepcuter — Codust

CTATYT HA JUCIIUIIVIMHATA B YUYEBHATA TMIPOT'PAMA: Cob6oaHO
n3bupaemMa yuyeOHa JUCHUIUIMHA 3a CTYJEHTHUTE OT JABYTOJUIIHO OOy4YeHHE B
MarucTbpckara CIELHaaHOCT ,, TomoeHepreruka®“ kbM EHeproMammHocTpouTeneH
dakynrer 3a 3aBbpunmuin OKC ,mnpodecuonaneH OakanaBbp” MO CHEIUATHOCTH OT
npodecuoHaiHO HanpasieHue 5.4 Exnepretuka.

OIIUCAHUE HA JUCHUIIJIMHATA: OCHOBHU TMOHSTHS M OIPEICICHHUS OT
TeopusATa Ha HajxexaHocTTa. [lokasaTenu 3a HaJEeKIHOCT HA €JIEMEHTUTE U CUCTEMHUTE B
TELl; ABapuu B cbhopbxkenusta Ha TEL]; CrathucTuyecka olleHKa Ha MOKazaTelIUTe 3a
HajexaHocT Ha chopbxkeHussta B TELL; [loBpeau u orkasu B TEL[; Mogen 3a oueHka
HaaexaHocrra Ha TEIl; Mopnenvupane m ananmu3 Ha HagexaHoctra B TELl; Jloruko-
BEPOSITHOCTEH METOJ 3a ouneHka Ha Hajgexanocrra B TEL[; Mogen na Mapkos 3a
onpenensHe Ha HaaexaHoctra Ha TELl; Moaenupane Ha HaJeXIHOCTTa 4Ype3 METoAa
,»ObpBO Ha orkaszure; IloBumaBaHe Ha cCTpykTypHara HajgexnaHocrra Ha TELL;
PezepBupane; Excrmoaranwonna HangexaHoct Ha TELL. IlpodwiakTnyna 1 peMoHTHa
JIelHocT. M3nuTaHus Ha ChbOPBKEHHS; TOIUIOTEXHUYECKH M3MHUTAHUS HA OXJIAJAUTEITHU
KyJii; TOIUIOTEXHUYECKU U3NIMTaHKs HAa KOHJIEH3aTop.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Jla 3ano3Hae CTYJEHTHTE C IOHSATHETO
HAJEXKIHOCT U OLICHKA Ha HAJCKIHOCTTA HA ChbOpBKEeHUATA U cuctemure B TELL

METO/I 3A NPEITOJABAHE: JleknuuTte ce M3HACAT C MYJTHUMEIHEH IPOEKTOP.
JlabopaTtopHuTe yHOpaKHEHUS Cc€ TMPOBEXKIAT B JabopaTtopus, KaTo CTYIEHTHTE
n3paboTBaT MPOTOKOJIHM, KOUTO CE€ MPOBEPSBAT OT IPENOAaBaTEeIs.

HPEJAITOCTABKM: Ilpm wn3ywyaBaHeTO Ha JUCLUMIUIMHATA c€ IIpeArnonara, 4e
CTYJEHTHTE ca NpUIOOMIM OCHOBHM TIIO3HAHMSI IO MaTeMaTuhKa, MaTeMaTH4yecKo
MOJIEJIMPaHEe U ONTUMU3ALMS, TEXHOJIOTHYHY ChopbkeHMs U cuctemu B TELL u nip.

IHOMOILIHU CPEJACTBA 3A TINPENNOJAABAHE: Myntumenus, yaeOHU ToMarasia,
KOMITIOThPHA TEXHUKA.

METO/IN HA U3IIUTBAHE: Ilucmen U3mUT — TEKyIlla OIEHKA B Kpasi HA CEMECThpa
Bb3 OCHOBA Ha €JHAa KOHTPOJHAa NHCMeHa paborta. Pa3zpaboTeHuTe NPOTOKOIU OT
yOpaXHEHUSTA Ce 3alUTaBar.

JINTEPATYPA:

1.http://sopko.tu-sofia.bqg >> Jductmmuman >> HanexnHocT Ha chopbxkHU B TEI[; 2.
Hlymynos K.H. HagexxaHoTt Ha TommocHabautenuu cucremu. Texuuka, Codus, 1985; 3.
Enddrenyi J. Reliability Modelling in Electric Power Systems. JohnWiley, Toronto, 1983.



mailto:genovski@tu-sofia.bg
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/
http://sopko.tu-sofia.bg/

XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanwue Ha yueOHaTa Homep: MTPEQ6.2 CemecTsp: 3
JTMCIUTUIAHA!

CuMyJIalIHOHHO MO/IeJINPaHe Ha
TOIJIOEHEPTUIiHUA 00EeKTH

Bun Ha 00yueHuero: Yacose 3a cemecThp: bpoii kpeautn: 3
Jlexunu u JlabopaTopHu JI—30 yaca
YIpaXXHEHUS JIY — 15 gaca

JIEKTOP:

I'n. ac. n-p bopucnas Urnatos (EM®), ten.: 965-2245, email: b_ignatov@tu.sofia.bg
Texanveckn Yuusepcutet - Codus

CTATYT HA JUCIUIIVIMHATA B YUYEGHUS T1JIAH: CBoGonHo m3bupaema
yueOHa AMCUMIUIMHA 32 CTYJIEHTHUTE OT JBYTOAMIIHO OO0y4YyeHHE B Marucrbpckara
CHenuaiHocT ,, ToruioeHepreTuka™ KbM EHEproMammHOCTpOUTENleH (akynTer 3a
3apppimiiu OKC ,,npodecuonanen 6akaiapbp” MO CIEUUATHOCTH OT MPOPECHOHATHO
HanpasiyieHue 5.4 Enepreruxka.

HEJIM HA YYEBHATA JUCIUIIJIMHA: Ilenta Ha yyeOHaTa IUCHUIUIMHA €
CTYACHTUTE Ja HM3y4yaT TEOPETUYHHUTE NMPUHIMIMN Ha paboTra Ha codTyepH, KOHTO ce
U3II0JI3BaT 3a CHUMYJIALIMOHHO MOJIEJIUpaHe Ha TOIJIOEHepruilHu obektu. Jla mpupodusr
3HaHUSA U yMEHUs, KOUTO Ja U3IOJ3BAT IIpu MojaenupaHeTo Ha npouecure B TELL ¢ men
IPOEKTHpPAHEe Ha CUCTEMH WJIM ONTHUMHU3MPAHE Ha E€KCIUIOATALIMOHHU XapaKTEPUCTHKU U
nog00psiBaHe HAJICKIHOCTTA Ha paboTa.

OIMNCAHUE HA JUCHUIIJIMHATA: HM3yuaBar ce mnpuioxkHU copTyepu 3a
MOJIEJIMpaHe Ha TOIUIOGHEPIHMiHM 00ekTu. Upe3 ch3aaJeHUTe MOJAEIU C€ IMpech3aaBar
peasHu yCJOBHsI Ha paboTa CUCTEMH U ChOPBIKEHUS U CE U3CIEABAT Bb3MOXKHU PEKUMHU
3a MOCTUTaHE HA ONITUMAJIHH €KCIIOATAllMOHHU XapaKTePUCTUKH.

NPEJAINIOCTABKHM: Heob6xoaumu ca OCHOBHU TMO3HaHWA 1o EHepruitnu
naporenepatopy, [lapau u razoBu TypOuHHU, T€XHOJOTUYHU CUCTEMH U CHOPBKEHHS B
TEL n SJELl, TepMU4HY U APEHU €ICKTPUYECKU LIEHTPAIIH.

METO/l 3A NPEITOJAABAHE: Jlekiiuu u 1ab0paTOpHU YIPAXHEHUS C TIPEICTaBsHE
Ha IIperno/iaBaHus MaTepHrall Ha IbCKa U C U3IMOJI3BaHE HA BUAEONpoekTop. M3non3Bane Ha
KOMITIOTPH 3a M3y4aBaHE Ha MPWIOKEH copTyep 3a MoJeTupaHe Ha TOIJIOCHEPTUHHU
00EKTH.

METO/JM HA U3INIUTBAHE U OLLEHSBAHE: Jlaboparopuu ynpaxuenus (30%) u
TEKYIl KOHTPOJI 10 Bpeme Ha cemecThpa (70%).

E3UK HA ITPEITOJABAHE: bvarapcku

HNPENNOPBYUTEJHA JUTEPATYPA: 1. Onpes M., [lapuu u razosu typobunu, C.,
1990; 2. Tonopues H., . YopbOamxuiicku, Enepruitnun naporeneparopu, C., TexHuka,
1983; 3. Llymynos K. H. Cnomaratensu TornjaoeHepruiiHu chopbkeHus, Texnuka, 1984
r.; 4. I'enoBckun M.K. Ilpoexktnpane Ha TEILl, PpkoBOACTBO 3a KypCOBO IPOEKTHPAHE,
ABC Texnuka, 1999 r.; 5. batos C.I'., TomnoenekTpudecku W SIPEHU LEHTPAIH,
Texnuka, C., 1986; 6. Xamxurenoa H.II., Tepmuuna uara na TEL] u AELl, Texnuka, C.,
1994,
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanwue Ha yueOHaTa Homep: MTPEO06.3 CemecTsp: 3
JTUCHUILTNHA!
JIBUraTe/in ¢ BbTPENIHO rOpeHe
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoit kpeauTu: 3
Jlexiuu, JIaboparopau JI-30 gaca
YIpaKHEHHUS. JIY — 15 yaca

JIEKTOP:

noi. 1-p umk. Teomocu EBrrmoB — Ten.: 02 965 39 77, e-mail: tevtimov@tu-sofia.bg
Texuuueckn Yuuepcuter-Codust

CTATYT HA JIUCIIUIIJIMHATA B YUYUEBHUS IIJIAH: CobGogHo u3bupaema
yuyeOHa IHCUMIUIMHA 32 CTYACHTUTE OT JBYTOJWIIHO OOy4YeHHE B Marucrbpckara
cnenuanHoct ,, ToroeHepreTuka™ kbM EHeproMammHocTpouTeneH —(akynTeT 3a
3apppurmuin OKC ,,nmpodecnonanen OakanaBbp” MO CHEIHATHOCTH OT NPOPECHOHATHO
HanpasieHue 5.4 EHepreruka.

HEJIU HA YYEBHATA JUCHMIIJIMHA: Ilenta Ha oOydyeHuero € na Obaar
U3yYeHU MPHHIUINTE Ha paboTa, HICATHUTE W PEATHUTE MPOIECH, IMapaMeTpH,
CKCII0aTallUOHHU XapPaKTCPUCTHUKHU, KHHEMAaTHuKaTa n JUHaMuKara, KaKTO n
KOHCTPYKIIMUTE Ha JIBUTATEIIUTE C BHTPEIIHO TOPEHE.

OIMMCAHUE HA JUMCHUIIJIMHATA: Pasraexnar ce paOOTHUTE MPOIECH,
KOHCTPYKLUUTE, U3MUTAHUATA U EKCIUIOATAIIHOHHUTE XapaKTePUCTUKHU HA JIBUTATEJIUTE C
BBTPCIIHO I'OPCHE U CBBP3aHUTEC C TAX CICKTPOHHU CUCTCMU.

HPEAINIOCTABKHM: Heob0xomuMu ca mo3HaHus 1o TepMoawHamuka, MeXaHHKa,
ConpoTtuBieHue Ha MmaTtepuannte u EnexkrporexHuka.

METO/I 3A ITIPENNOJAABAHE: Jlekuuu, U3HacsiHU Ha 4Ye€pHa JIbCKa M C MOMONITAa Ha
MYJITUMEIUEH MPOEKTOP U JTA0OPaTOPHH YIIPAKHEHUSI.

METOJIU HA M3INTBAHE M OILEHSABAHE: Ouenka Ha nabopaTOpHHUTE
ynpaxHeHus (30%) 1 mucMeH U3NUT B Kpas Ha cemecTbpa (70%).

E3UK HA TPEITOJTABAHE: bwarapcku

IHNPENNOPBYUTEJIHA JIMTEPATYPA: 1. bosyxue K. u nap. ABTOTpakTOpHH
neurarenu. Texuuka, Codust, 1990 r. 2. Humwurtpos, IL.M., [I[Buratenu ¢ BBTPEUIHO
ropere, TY — Codus, Codus, 2000. 3. Iumutpos, I1.1., Cucremu 3a ynpasiieHue Ha
npoliecuTe B IBUrarenure ¢ BbrpenHo ropexe (IIspsa yacr), TY — Codus, Codus, 2005.
4. Iumutpos, I1.M., Cuctemu 3a ynpaBieHHE Ha MPOIECUTE B JABUTATEINUTE C BHTPEIIHO
ropere (Bropa uacrt), TY — Codus, Codus, 2007. 5. Garrett T.K. et all., The motor
vehicle, Butterworth & Co, 2001. 6. Pulkrabek W, Engineering fundamentals of the
internal combustion engines, Prentice Hall, 2003. 7. Heywood J.B., Internal combustion
engine fundamentals, McGraw Hill, 1988. 8. Denton, T., Automobile electrical and
electronic systems, Elsevier Butterworth-Heinemann, 2004.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanwue Ha yueOHaTa Homep: MTPE(6.4 CemecTbp: 3
JTUCIUTUTMHATA:

TexHoJOrHYHM 3HAHUS 32
npua0o0uBaHe HA
MPaBOCIOCOOHOCT 32 00CIyKBaHe
HA MAapPHHU ¥ BOJOTPEiiHH KOTJIN

Bun Ha 00yueHueTo: Yacoge 3a ceMecTnp: Bpoii kpemutu: 3
Jlexknuu n JI — 30 gaca
1a00pPaTOPHH YIPAKHEHHS JIY — 15 yaca

JIEKTOP:

I'n. ac. a-p umk. bopucias Uraaros (EM®), Ten.: 965-2245, b_ignatov@tu.sofia.bg
Texnnuecku ynusepcuter-Codus

CTATYT HA JAUCIHUIIVIMHATA B YYEBHATA TIIPOI'PAMA: Cob6oaHo
n3bupaemMa yueOHa AHCIHUIUIMHA 3a CTYIEHTUTE OT JBYTOJUIIHO OOy4YeHue B
MarucTbpcKaTa CHEIMATHOCT ,,TomtoeHepreTuka™ KbM EHEpromMammHOCTPOHUTEICH
dakynrer 3a 3aBppuimumm OKC ,npodecuonaneH OakamaBbp” MO CHEIUATHOCTH OT
npodecroHaTHO HanpasieHue 5.4 EHepreTuka.

HEJIM HA YYEBHATA JUCHMIIJIMHA CryneHThT Ja MOJNYy4Yd 3HAHUA 3a
yCIIOBHATA M pelia 3a NMpHI00MBaHEe Ha MPAaBOCIIOCOOHOCT 3a yNpakHsBaHE Ha Hpodecus
1o o0ciay’KBaHE HAa MapHU M BOAOIPEHHU KOTIH. [10 TO3M HAaYMH CTYyIEHTBT LIE MOXKE Aa
Ce peau3upa yCIeIHO B pa3InYHU €HePruiHU 00EKTH.

OIMUCAHUE HA JUCIHWMUIJINHATA: [ucuuriuHata ce€ sBSBa €CTECTBEHO
OPOAB/DKEHUE Ha CICIHUTE CclHenuanusupamy gucuuiuimHu: — “TexHonmorum  3a
OIOJI30TBOPSIBAHE HAa OpPraHWYHM TopuBa’, ,,T€XHOJOTUYHU CHOPBKEHHUS U CHUCTEMHU B
TEL®, ,Ilomnu , xommpecopu M BEHTWJIATOpU®, ,, TONIOTEXHUYECKH H3MEpBaHUS U
ypenu“, ,,Perynupane u ynpasiieHME Ha TOIUIMHHM mpouecu™. Upes Tazu nucHMIUIAHA
CTyAeHTUTEe oOyuaBalld ce 3a NpuIoOMBaHe Ha 0Opa3oBaTEIHO-KBAIM(HUKAIMOHHATA
CTeMeH “MarucThp’ 1€ MoJydaT yA0CTOBEPEHHUE 3a MPAaBOCIIOCOOHOCT 3a yIpaBiieHHe Ha
IIapeH U BOJIOTPEEH KOTEN.

HNPEAITOCTABKMU: “I'opuBHa  TEXHMKAa M  TEXHOJOTHH, “Enepruitnu
naporeseparopu’, ,,Texnonornynau cpropbxkenus u cucremu B TEL[ n AEL, ,ITommu ,
KOMIIPECOPHU U BEHTUJATOpHU ™, ,, TOIIOTEXHNYECKN U3MEpPBAaHUS U ypeau , ,,Perymupane
Y YIIpaBJICHHE Ha TOIUIMHHHU ITpouecu’, ,,l OpuBHU TEXHOJIOTUHU B TOIJIOEHEpreTHKaTa‘.
METO/I 3A TIPENNOJABAHE: Jlekiiuu ¢ U3M0/I3BaHe Ha CIaiIoBEe U JEMO-TIPOTPaAMU,
TEXHUYECKa JOKYMEHTAalMsi Ha EHepruiiHM M BOJOTPEMHU KOTJIM, JIaOOpaTOpHUTE
YOpa)KHEHUS C IPOTOKOJIH.

METOJIHN HA M3NMUTBAHE WU OHHEHABAHE: [IpoBexxnaHe Ha U3NUT C pelIaBaHe
Ha 33/1a4d U IMUCMeHa paloTa (TecT ¢ OTBOPEHU M 3aTBOPEHM BBIIPOCH), pa3uMTaHE Ha
TEXHOJIOTMYHU CXEMHU U YEPTEKHU.

E3UK HA ITPEINIOJAABAHE: bvarapcku

HNPENNOPBYUTEJHA JUTEPATYPA: 1. IIpenocraBsHe Ha CTYJICHTUTE MaTepualn
OT TIperojaaBarens, pa3paboTeHH JIEKIIMOHHU U TPe3eHTalnoOHHN MaTepuanu. 2. Hapenba
2 - 3a ycnoBusiTa M pefa 3a NpuUIoOMBaHE Ha MPABOCHOCOOHOCT 3a yHpakKHABAaHE Ha
npodecus 1Mo o0CITy)KBaHE HA MTAPHU U BOJOTPEHHHN KOTIH. 3. TeXHUYecKa TOKyMEHTAIIHS
Ha EHEPTUWHU U BOJOTPEHHU KOTIH.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanne Ha yueOHaTa Homep: MTPE06.5 CemecTbp: 3
JTMCIUTUIAHA!
@y HA MAITUHA U TPHOHA
apmarypa
Bun Ha 00yueHuero: Yacose 3a ceMecThp: Bpoii kpenutu: 3
Jlexumu, mabopaTopHH JI—30 gaca
yHpaXHEHUS JIY — 15 vaca
JIEKTOP:

Hort. a-p Orusia bexpues (EM®), ten.: 965 2567, email: bekriev@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JIUCIWIIVIMHATA B YYEBHUSA INJIAH: CBobonHo u3bupaema
yueOHa AMCLUMILIMHA 3@ CTYJIEHTUTE OT JBYTOJAMIIHO OOy4YeHHE B MarucTbpcKara
cneuuanHoct ,,TomnoeHepreruka™“ kbM EHepromammHocTpouteneH (akyinrer 3a
3apppuimuin OKC ,,nmpodecronanen 6akanaBbp” MO CHEIHATHOCTH OT MPOGECHOHAIHO
HamnpasieHue 5.4 Enepreruka.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbpllBaHe Ha Kypca CTYJIEHTHTE
I1€ [03HaBaT pa3IMYHUTE BUAOBE (UIYHJHU MAIIMHU, U3MOJI3BAaHU B €HEPrUiHU 0OEKTH
3a TPAHCIOPTHPAHE Ha TEYHOCTHM M Tra3oBe. Te Iie 3HasIT OCHOBHUTE IIapaMeTpu U
XapaKTepUCTUKH Ha Te3u MaiinHu. Llle no3nasar BumoBe TpbOHA apMaTypa, U3M0JI3BaHa B
€HEPTrUMHUTE CUCTEMH.

OIMNCAHUE HA JUCHUIIJIMHATA: U3yuaBar ce pa3iudHUTE BUIOBE (QIIyUIHU
MallliHU, W3MO0JI3BAaHU B CUCTEMUTE Ha CHEPruilHU 00ekTU. Pasriexnar ce TexXHUTe
napaMeTpu W KOHCTPYKIMH. J[aBaT ce MeToauTe Mo KOUTO ce u3bupar GiayugHuTe
MalIuHu 3a pabota B cucTema. Pasriexnar ce HauMHHUTE pEryjIupaHe, yIpaBleHUE M
OCHUTYpsIBAHE Ha HaJeXHa paboTa Ha MOMIM W BeHTHIATOpu. M3ydaBar ce BHIIOBETE
TpHOHA apMaTypa B CHCTEMHUTE 3a TEYHOCTU U Ta30Be.

HPEJAITOCTABKM: ®usuka, EnexrporexHuka.
METO/I HA TIPEIMOJABAHE: Jlekuuu ¢ W3MON3BaHe Ha ClaloBe, JIaDOpaTOPHU
YOPaXHEHUS C IPOTOKOJIH.

METOJIU HA MU3INTBAHE U OLIEHABAHE: Tekyma oreHka (IBe KOHTPOJIHH
pabotw).

E3UK HA TPEITOTABAHE: bearapcku.

HNPENMOPBYUTEJIHA JIUTEPATYPA: 1. bekpues, O. ®ayuaHu MaliMHu U TpbOHA
apMaTypa. 3alucKu Ha Jekuuu.; 2. I'poses, I'. Xuopo- u nnesmomexnuxa. 3narencto Ha
TY-Coous, C.,1998.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEOQ7 Cemectbp: 4
JIMCHUITIMHATA:
TonjoTexHMYeCKU U3NUTAHUA HA
cbopbxkenusi B TELL

Bun Ha 00yueHuero: Yacose 3a cemecTbp: | bpoit kpenutu: 5
Jleknuu n JI - 30 gaca
71a00PATOPHH YIPAKHEHHS JIY — 30 yaca

JIEKTOP: npod. a-p umwxk. Torso ToteB (EM®), Ten.: 965-2295, t-totev@tu.sofia.bg
Texandecku yauBepcuter-Codust

CTATYT HA JMCIMIIVIMHATA B YYEBHATA ITPOI'PAMA: 3agbipkuTenHa
JUCLUIUIMHA Ha CTYyIEHTHUTE OT JBYTOAMIIHO O0y4YEeHHE B MAarucThpCKaTa CHELMATHOCT
,» LoroeHepreTuka™ kbM Enepromammuoctpoutenen Qaxynrer 3a 3aBbpmiaun OKC
»podecnoHaneH Oakanapbp” MO CHEHMATHOCTH OT MpOo(peCHOHAIHO HampasieHue 5.4
Enepreruxka.

HEJN HA YYEBHATA JUCIHMIIJIMHA: CryneHTuTe Ja HU3ydaT OCHOBHHTE
TOIUIOTEXHUYECKA W3MHUTAHUS, KOWTO CE€ M3UCKBAT OT CTaHAapTuTe, Aa Obaar
npoBexxaann B TELL. Jla ce 3amo3HasAT ¢ oOema M CBIIHOCTTA HA ,, npedsapumentume’”’
ONUTH — TApPUPOBKA HA CEUYEHHUS; OLIEHKA HAa MPOCMYKBAHMUATA HA BB3AyX B Pa3IMYHHU
CHOPBKEHUS U Ap. Pasriexnar cbabpKaHUETO HA CHIIUHCKUTE U3MUTAHUS, KAKTO U CE
3aI03HABAT C HAKOW CIICNU(DUYHU U3MUTAHUS, KOUTO CE PEaTM3UPaT IPH U3CJICIBaHEe Ha
OCHOBHH M CIIOMAaraTejHu cbopbxkeHus B TELI.

OINMUCAHUE HA JUCHUIIVINHATA: Jucuunnuuara  “TormoTexHuyecku
M3NUTBaHUA Ha cbhopbkeHus B TELL” BkiItouBa JIeKUMOHEH Kypc ¢ 2 moayna: Moayn
,llaporenepatopu” u Mogayn ,Ilapuu TypOunu”. B momyn ,Ilaporenepatopu” ca
pasrieaaHy MoCieI0BaTEIHO BBIIPOCH CBBP3aHU C TAPUPOBKA HA CEUECHUSTA; B3EMAHE U
MPUTOTBSIHE HA CPEIHM MPOOU TOPUBO, BBIJIMIICH MPaX U OCTATBIU CJIEN U3TAPSHETO U
o0paboTBaHe Ha TOJYYCHUTE NAHHU; pasriie]aHO € ChIBbPKAHUETO Ha CHUTHOCTHUTE
M3MUTAHUS Ha TTAPOTeHEPATOPUTE — OTpEIeNsiHE Ha pa3nuyHuTe BuaoBe 3aryou u KIT/I;

pasriicgadHu €ca U HIKOHU CIICHHUAJITHU U3MEPBAHUSA — ONIPCACIIAHEC TOYKAaTa Ha pocaTta U Ip.
B moxyn ,, ITapau TypOuHn”, ca pasriielaHu aHAJIOTHYHH BBIIPOCH CBBP3aHN C U3MEPBAHUS
XapaKTepHH 3a IApHUTE TYpOUHHU.

HOPEJAINOCTABKHU: Heob6xomumu ca mno3Hanuss 1o “TopuBHa TeXHHKAa U
texHonmorun”, “Enepruiitnm maporenepatopu”; JIlappm u ra3oBu TypOuHH;
,» | OTZIOTEXHUYECKU U3MEPBAHUS U ypenu™~ oT OakanaBbpCKUs KypcC.

METOJX 3A HPEIHNOJABAHE: Jleknuu ¢ H3MO0A3BaHE Ha ClaiIoOBE U JIEMO-
Mporpamu, JJa0OPaTOPHUTE YIPAXKHEHHUS C TPOTOKOJIH.

METOJIHU HA UBIIUTBAHE U OLIEHABAHE: /Ie enHo4acOBH MUCMEHU TEKYIIH
OLICHKH B cpejiaTa U Kpasi Ha CeMecTbpa.

E3UK HA TPENTIOJJIABAHE: bearapcku

HPENNOPBUYNTEJIHA JIMTEPATYPA': http://sopko.tu-sofia.bg >> Jucrmmnman >>
Tomnorexunuecku u3nutanus Ha cbopbxkeHus B TELl, Tomopues H., UopbOamkuiicku
Ug., Enepruiinu naporenepatopu, Texuuka, Codus, 1983; Xamxurenosa H., Tepmuuna
gact Ha TEL], Texnuka, Codus, 1980;AnToH0B, MB., ['0pUBO-TEXHUYECKN M3MUTBAHUS
W HacTpoiika Ha maporeHepatopu, Texauka, Codus, 1988;DIN 1942; DIN 1943,
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPEOS Cemectsp: 4
JTUCHUILTNHA!
Excniioaranus na TEI]
Bun Ha o0yuenuero: Yacose 3a ceMecTbp: bpoit kpeauTu: 5
Jlexumu u nabopaTopHH JI-30 gaca
YIpaKHEHUS JIY — 30 yaca

JIEKTOPMU:

npod.a-p umk. Toreo ToreB (EM®) — tei.: 965 2295 email: t-totev@tu-sofia.bg
npod .a-p urx. Iumutsp [onos (EM®) — ten.: 965 2303 email: dpopov@tu-sofia.bg
Texanuecku YHusepcuteT — Codust

CTATYT HA JUCHUMIIVIMHATA B YYEBHUA TIJIAH: 3agbmkuTenHa
JUCLHUIUIMHA Ha CTYJIEHTUTE OT JBYTOJUIIHO OOy4YEHHE B MarucTbhpcKaTa CHELHUATHOCT
,» LorioenepreTika“ kpbM EnepromammaocTpouteneH ¢axkynrer 3a  3abpuimin OKC
»IpodecroHaneH 0akajaaBbp” MO CHELHATHOCTH OT MpodeCHOHAIHO HarpasieHue 5.4
Enepreruxka.

HEJIU HA YYEBHATA JUCHHUIIVIMHA: CryaeHThT MOJydyaBa 3HAHUS BBPXY
npoOJeMUTE U UHKECHEPHUTE 3a7]a41 Bb3HUKBAIIM MpU ekcrutoatanusta Ha TEL]

OIIMCAHUE HA JUCHHUIIJIMHATA: JIucuunnunara Excrmoaramusa Ha TEL memm
Jla 1aJie TO3HAHUS Ha CTYJICHTUTE 32 MH)KEHEpPHATA CHIIHOCT HA HAW-BAXKHUTE MPEXOJIHU
pexxumu B paborata Ha ocHOBHUTE chopbkeHUs B TEILl. Ha ta3u 6a3a ce msrpaxnar
QITOPUTMH U TpadUIK 32 TEXHOJIOTHYHUTE OTIepAIK H3IBJIHSIBAHU IIPH ITyCKaHe, padoTa
U CIIUPaHE Ha Pa3jMYHU BUJOBE KOTEIHU U MApOTYpOUHHU U Ta30TPYOMHHH MHCTAJAINH.
[ToxpoGHO ce pa3riekaar u CueuUIHATE TPOOIEMHU Bh3HUKBAIIN TP SKCTUIOATAIHATA
Ha MaporeHepaToOpUTe U MApHUTE U Ta30BUTE TYPOUHHU.

HPEANOCTABKHU: Heob6xomuMu ca 3HaHUS MNOPUAOOWTH TpPU HM3yYaBAHETO Ha
muctuminauTe TepMmoanHamuka, Torno W macompeHacsHe, ToOMIOOOMEHHHM amapartw,
Enepruiinn maporenepatopu, TexHonornynu cbopbxkeHus u cucremu B TEL u AELL,
[Tapau 1 ra3oBu TypOUHH;

METO/l 3A ITPENNOJABAHE: Jlekiiuu u3HacsSHU Ha YepHaA IbCKA W C MOMOINTA Ha
BUJcoTexHUKa. JlabopaTopHu ymOpaKHEHHs, MPOBEXKJIAaHW B JIaDopaTOpUUTE HaA Kat/
,»lomio u sapena enepreruka” u TELL .

METOJIHN HA M3INWTBAHE W OHNEHABAHE: Ilucmen wm3nutr B kpas Ha Il
CEMECTBP

E3UK HA TPEITOJAABAHE: bearapcku

IHNPENNOPBYUYUTEJHA JIUTEPATYPA: 1. [lonos /., [Tapuu u razosu Typounu. C.,
2010; 2. VYcoB C., C. KazapoB., “Pexumbl TEIJIOBBIX 3JIEKTPOCTAHIUN .
Oneproarommu3aatr 1985, 3. Tomopues H., . Hopbamxuiicku., “ITaporeneparopu 3a TEL]
u AEIL”
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanwue Ha yueOHaTa Homep: MTPEQ9 Cemectsp: 4
JMCIUILIHHA!

CucreMu 3a MOHHUTOPHHT U
ynpaBJjieHue B

€JIEKTPOLEHTPAJINTE
Bun Ha o6yuenuero: Yacoge 3a ceMecTbp: bpoit kpeauTu: 5
Jlexumu u nabopaTopHH JI-30 gaca
YIpaKHECHUS JIY — 30 yaca
JIEKTOP:

noi. 1-p. uik. Aced Hukonos Acenos, EM®, ten.: 9652249, a.asenov@tu-sofia.bg
Texauueckn Yuuepcuter-Codust

CTATYT HA JUCIHHUIIJVIMHATA B YUYEBHUS IIJIAH: 3annipkaTenHa
JUCLUIUINHA HA CTYJEHTUTE OT JBYTOJUIIHO OOy4€HHE B MarucThbpCcKaTa CHEHATHOCT
,»lominoenepretuka™ kbM EnepromammuoctpouteneH Qaxynrter 3a 3abpmmian OKC
»IpodecnonaneH 0akanaBbp” MO CHEIHATHOCTH OT Mpo(ecHoHaTHO HampasieHue 5.4
Enepreruka.

HEJIU HA YYEBHATA JUCIHUILIJIMHA: Jla 3amo3Hae CTyJEHTUTE CbC
CTPYKTypara, QyHKIUHUTE, AITOPUTMUTE U MPUIOKEHUETO HA CUCTEMUTE 32 MOHUTOPUHT
u ynpasienue B Tomnoenexkrpuueckure neHtpanu (TELL).

OINIMCAHUE HA TUCHUIIVIMHATA: "Cucremu 3a MOHUTOPUHT H yIIpaBJIeHUE B

eJIeKTPOLIeHTPAIMTEe” PasriexK/a:

e ApXHUTEKTypaTa Ha CHCTEMHUTE 3a MOHHUTOPUHT U YIpPaBJICHUE HA TEXHOJIOTUYHUTE
npouecu B TELL;

e MeTtononorusta 3a TEXHUKO-UKOHOMHUYECKH aHAllM3 Ha TEXHOJOTUYHHUTE IMPOIIECH Ha
KOHJICH3AIIMOHHU  €JIEKTPUYECKH ILEHTPAIM M LEHTpadd 3a KOMOWHHPAHO
MIPOU3BOJICTBO HA TOIUIMHHA U €JIEKTpUUECKa CHEPTus;

e HHCcTpyMeHTapuyMma U alrOpUTMUTE 32 aBTOMATU3HPAHE HA TEXHUKO-UKOHOMHYECKHUTE
aHaJn3u,

e HopmaruBHara 0a3a 3a omnpeielsHe Ha MPOU3BEICHATA EHEPIrHs OT EHEPTrUuWHO
e(eKTUBHO KOMOMHHUPAHO MTPOU3BOJICTBO HA TOTLTMHHA U €JIEKTPUUYECKA CHEPTHSI.

HNPEAITOCTABKMU: Heobxonumu ca 3HaHUS MPUIOOUTH OT MPEIXOJHU AUCIUILINHU —
TepMmoauHakuka, TONIOTEXHUYECKU U3MEPBAHUS U ypelau, Perynnpane u yrpaBiieHUE HA
TOIUIMHHU TIpo1iecH, TepMHUYHM U AIPEHH LEHTpainu, Y npasieHue Ha npouecute B TEL u
SELL, TorumorexHuyecku u3nuTanus Ha cbopbxkeHusaTa B TELI.

METO/I 3A ITIPEITOJABAHE:

3. Jlekuu M3HACSHU O KJIACMYECKHS METOJ] Ha YepHa IbCKa U MYJITUMEINS.

4. JlaGopaTOopHU YIpaKHEHUS-TIPOBEXKAAT c€ B JlabopaTtopust ‘‘TOMIOTEXHUYECKU
M3MEpBaHUs M ypeau” Ha 000COOEHM CTEHIOBE 3a M3MEpBaHE U pEryjupaHe Ha
pasxon, TeMIlepaTypa, HaJsAraHe, HUBO M PErUCTPALIMSL.

METOJN HA UBIIUTBAHE U OLIEHABAHE: Tekymia onienka
E3UK HA INPEITOJAABAHE: brarapcku

HPENNOPBYHNTEJIHA JIMTEPATYPA: An. Kupuii, A. AceHoB “TONIoTeXHUYECKH
u3MepBanus u ypeau” — |IP° mpepaboreHo uznanue — B enextpoH Bui, 2007 r. A.
Acenos, "U3mepBane Ha pa3zxoj Ha ¢uyuan”, Codus, 2007 r.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa Kox: MTPE10 Cemectsp: 4
JTMCIUTUIAHA!
HNxoHOMHMKA 1 MEHHKMBHT HA
TEL
Bun Ha 00yueHuero: Yacoge 3a ceMecTbp: Bbpoit kpeautu: 5
Jlexuuu u JI — 30 gaca
CEMHHApPHU YNIPA)KHEHUS CY —30 yaca
JIEKTOP:

upod. a-p urk. Toreo ToreB (EM®), ten.: 965-2295, t-totev@tu.sofia.bg
1. ac. 1-p urk. bopucnas Urnaros (EM®), Tten.: 965-2245, b_ignatov@tu.sofia.bg
Texanuecku yauBepcuter-Codust

CTATYT HA JUCIUIIVIMHATA B YYEBHATA TIPOI'PAMA: 3anbnKuTeTHA
JTUCIUIUIMHA Ha CTYJIEHTHTE OT JBYTOJMIIHO OOYYCHHE B MAarucThpcKara CIEIUATHOCT
,lomioenepreruka“ kbM EM® 3a 3aBwpmmiu OKC ,npodecronanen 6akanaBwbp” 1Mo
CIEIHUATHOCTH OT IPOPECUOHATTHO HarnpasieHue 5.4 EnepreTuka.

HEJIN HA YYEBHATA JUCHUIIJIMHA ca cien 3aBbplLIBaHE HA Kypca CTYJEHTHUTE
Jla TIOJTy4yaT MO3HAHMS 32 OCHOBHUTE TEXHUKO-UKOHOMHYECKH MOKa3aTenu 3a paboTaTa Ha
TELl, chIIHOCTTa W ChCTaBa Ha OCHOBHHTE M OOOpPOTHUTE (DOHIOBE B EHEpreTHKATa,
WKOHOMHUYHOTO pa3Mpe/ielieHe Ha HaTOBApBAaHETO MEXAy MapaielHo padoTenu
€HEepProreHepyupaly MOLIHOCTH, KaKTO M 3a OpPraHM3alMOHHATA CTPYKTypa Ha OTPACHI
eHepretuka B bbarapus; 3a aJIMHUHHCTpaTHBHO-TexHUYecka cTpykTypa Ha TEILl; 3a
CBIIHOCTTA, OCHOBHHUTE CBOWCTBA, IPEIHA3HAYCHUETO, LEIATE M 3aJa4yuTe Ha
ornepaTuBHOTO ynpasieHue (OY) M 3a METOJONIOTHATAa HAa Ch3JaBaHE Ha EKCIIEPTHH
CUCTEMH 3a U300p Ha pelleHue, Ype3 U3M0JI3BaHe Ha TEOPHITa Ha Pa3MUTUTE MHOKECTBA.

OIMMCAHUE HA JUCHUIIJIMHATA: /lucuurmHaTa BKJIOYBA TEMH, CBBP3aHH C
omnpejeNsHe Ha TOIUIMHHM OallaHCM W MKOHOMHMKa II0 BpeMe Ha paborata Ha
uHcTananuute. OmnpenensHe Ha crneuuUUHUTE pa3xogud HaA YCIOBHO TOPHUBO 32
IIPOM3BOJICTBO HA €JIEKTPUYECKA U TOIUIMHHA eHeprus. Oco0eHOCTH MpH ONpeeNsiHe Ha
cebecroitHocTTa Ha pousBeaeHara oT TEL TomnuuaHa u enektpudecka eHeprusi. OCHOBH
Ha WKOHOMHYECKOTO pasMpeeeHNe Ha HATOBAPBAHETO MeEXAY (DYHKIIMOHUPAIINUTE
omokoBe Ha TELl. B yacTTa MEHHKMBHT € OTJe/IEHO BHUMAHUE Ha TPYJOBaTa 3a€TOCT U
Ch3J]aBAaHETO HA EKCIIEPTHU CHCTEMHU C H3KYCTBEH MHTEJEKT 3a M300p M OllEHKa Ha
YIPaBICHCKUTE PEIICHUS.

HPEAINOCTABKHM: Heob6xomumu ca 3HaHUA 1O JUCHUIUIMHUTE ,,BEHEpruiinu
naporenepatopu’, ,,[lapau u ra3oBu TypOUHH, ,, [€pMUUHU U SAPEHHU €NEKTPOLIEHTpaAIN”

METO/ 3A ITPEINOJABAHE: Jlexiuu ¢ n3noj3BaHe Ha CIaiI0BE U JIEMO-TIPOrpamH,
CEMHMHApHU YIIPAXHEHHUSI C IPOTOKOJIH.

METO/IN HA U3IIUTBAHE U OLLEHABAHE: IlpoBexxaaHe Ha M3MUT C pelIaBaHe
Ha 3a7]a4d ¥ MHUCMEeHa paboTa (TecT ¢ OTBOPEHH U 3aTBOPEHH BBIIPOCH).

E3UK HA IIPEITIOXABAHE: bearapcku

INPEMMOPBYUTEJIHA JIUTEPATYPA: ToteB T. Ukonomuka na TEIL, Codus 2014,
,MapkoB A., Hukonoa B., Texnuko-ukonomuuecku nokazarenu Ha TELl, Texnwuka,

Coodus, 1983;HenoB M., OnepatuBno ympasienue, C., 1987;Ctanues, B., Excrieptau
cuctemu, C., “TY — Codus”, 2006, ISBN 954-438-535-5.
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