KnacuouKkauma Ha nHpopmaumaTa:
Hueo O, [TLP-WHITE]

PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akoHa 3a npoecHOHAIHOTO 00pa3oBaHue U 00ydYeHue, Ipu
Clia3BaHe M3MCKBAaHUATA HA WI. 66, ail. 1 U 2 0T AJMUHUCTPATHBHONPOLECYaTHHS KOJIEKC, BbB BPb3Ka
C ocurypsiBaHeTo Ha oOydeHHeTo 1o yueOen npenmer u 3amoBex No PJ109-3893/15.08.2022 r. Ha

MUHUCTbpa Ha 00pa30BaHUETO U HayKaTa

YTBBPKIABAM

yueOHa Imporpama 3a cerupuiHa npopecruoHaiHa MoAroTOBKA [0 yUeOHMs IPeIMET MaporeHepaTopu
— Teopus, 3a cieuaJHocT koa 5220302 ,,Sfinpena enepreruxa“ ot npodecust koa 522030 ,,Texuuk
HA CHEPrHiHU CHOPBAKEHHMA M HHCTAJAMU® M 3a conenuajHoct kox 5220402 ,Snpena
eHepreruka® or npogpecus koa 522040 ,,MOHTHOP HA eHEPIUHHU CbOPBKEHUA M HHCTATAIUU OT
npogeCHOHATHOTO HAamnpaBjeHue kox 522 ,EjekTpoTexHMKa M eHepPreTuka®* ChIJIACHO
MIPUIIOKEHUETO.

VYyeOHara nporpaMa Biu3a B cuiia oT yueOHara 2022/2023 roguna.

X

MAPUA FAI7I,C|,APOBA
3aM.-MUHUCTBP Ha 06pa3oBaHMeTo 1 HaykaTa
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[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA IPOT'PAMA

3A CHEIIU®UYHA ITPOPECHUOHAJIHA ITIOATOTOBKA
no
YUYEBHUSA NIPEIMET
ITAPOI'EHEPATOPHA
TEOPUSA

YrebpaeHa cbe 3amoBeg Ne PJI 00-..........oooiiiiii i, 20 i I.

IMPO®PECHUOHAJIHO HAITPABJIEHHUE:
Kon 522 ,,EnekTpoTexHuKa U eHepreTuka‘

MMPO®ECHUA:
Kon 522030 ,, TexHUK HA eHepPruiiHU ChbOPbKEHHUSA M HHCTAJIALMU

Kon 522040 ,,MoHTHOp HA eHepruiiHN CHOPBKEHNsS U MHCTAJIAIHH

CIHEIIUAJIHOCT:
Kon 5220302 ,, SInpena enepreruxa

Kon 5220402 ,,SInpena enepreruka‘

Codus
2022 roauHa
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I. ObLIO NPEACTABSAHE HA YYEBHATA INIPOI'PAMA

Y4yeOHaTa nporpama mo y4eOHus mpeMeT NaporeHepaTopu — Teopus, € IpeJHa3HAYCHA 32 CTIe-
uanHoct kox 5220302 , SInpena enepretuxa‘ ot npodecus ko 522030 ,,TexHuk Ha eHEPruitHU CHO-
PBKEHUST M MHCTAJAMU™ M 3a crnenuanHocT koa 5220402 , Snpena enepreruka® ot npodecus: Ko
522040 ,,MoHTbOP Ha CHEPTUHHU CHOPBHKEHUS M HHCTATAIUU OT MPOo(HEeCHOHATHOTO HAMPABIICHUE KO/
522, ENeKTpoTeXHUKA U eHepreTuKa‘.

[Tporpamara e pa3paboTeHa B ChOTBETCTBHE C IbpPKABHUS 00pa30BaTEICH CTaHIAPT 33 MPHUI00U-
BaHE Ha KBalH(UKalus 1o npodecusdra.

Y4eOHOTO ChABPKAHUETO B POrpaMara € CTpyKTYPUPaHO B LIECT paszjaena. Te 1aBat Bb3MOKHOCT
Ha YYCHUIIUTE J]a YCBOST 3HAHUS W OBIAACAT yMEHUs 3a paboTaTa U NMPUIIOKEHUETO Ha ChOPBKECHUS U
arperaTy 3a IMPOU3BOJICTBO HA TOIJIMHHA €HEPTHUA OT SIAPEHU U HEAJIPEHU U3TOYHUIIH.

OO0y4eHueTo o npeaMeTa ce U3BbPIIBa BbB B3aUMOBPB3Ka ¢ yUeOHU MPEAMETH OT 00111000pa3o-

BaTCJIHATa IMOATOTOBKA U OT OTpacCjioBaTa U Cl'IeI_[I/I(bI/I‘lHaTa HpO(l)eCI/IOHaJ'IHa IIOATOTOBKA.

II. IEJHA HA OBYYEHHUETO IIO YYEBHUSA HPEAMET

OOyueHnuero 1o mpeaMera uMma 3a el popmMupane Ha IpopecHOHATHN KOMIIETEHTHOCTH 3 yCT-
POMCTBOTO, NEUCTBUETO U NMPUJIOKEHUETO HA arperatu, CbOpPbKEHHUS U MHCTAJIAlMK 34 IPOU3BOJICTBO
Ha TOIJIMHHA eHeprus. OHaryieJiBaHeTo Ha y4eOHUS IPOoLeC ¢ pa3HOOOpa3HU MOJEINH, AecTBAlU Ma-
KETH, TPEHAXXOPH, ayIMOBU3YAIIHU CPEACTBA U CIIPABOYHA JINTEpATypa OTTOBaps Ha MPHWJIOKHUS XapaK-
Tep Ha MpeaMeTa.

3a mocTUraHe Ha OCHOBHATA 1€ € HE0OX0AUMO:

— npuaoOMBaHe Ha 3HAHMS U YCBOSIBAHE HAa YMEHHUS 3a M3I0JI3BaHE HA OCHOBHU IMOHSTHS U BEJH-
YMHU Ha BUIOBETE TOPUBA, TEXHUTE XapAKTEPUCTUKU U HEOOXOUMUTE YCIIOBHS 33 OCHIIECTBS-
BaHE Ha e(EKTHBEH U 0€30MaceH MpoleC Ha TOPEHE;

— npuao0MBaHe HA 3HAHUS 3a YCTPONUCTBOTO U MPUHIUIIA HA IEHCTBHE U YCBOSIBAHE HA YMEHMSI 3a
CpaBHSIBaHE KOHCTPYKTHBHUTE OCOOCHOCTH Ha pa3IMYHUTE TOPUBHHU YCTPOWCTBA, KOTIIHU U Mapo-
TeHEepaToOpH;

— mIpuAoOvBaHE HA 3HAHUS M YCBOSBAaHE HA YMEHUS 3a IPeTHA3HAYEHUETO U YCTPOUCTBOTO HA CIO-
MaraTrejaHUTe CUCTEMU U ChOPBKEHUS KbM KOTIMTE U IIapOr€HEPATOPUTE;

— TIpuaoOvBaHE HA 3HAHMS M YCBOSIBAHE HA YMEHUS 33 OCUTypsiBaHE Ha e(pekTUBHA U Oe3aBapuiiHa
paboTa Ha MapOreHePATOPUTE U CIIOMAraTeIHUTE ChOPBKEHUS;

— npuaoOvBaHE HAa 3HAHUS M YCBOSIBaHE HA YMEHHMS 32 MPUJIaraHe Ha eKOJIOTMYHUTE U3UCKBaHUS,

CBBpP3aHU CbC 3aKOHOJATCIICTBOTO HA EBpOHCﬁCKHH ChI03.
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III. YYEBHO CBbABPKAHUE
1. Pa3znpenesienne Ha y4eOHOTO Bpeme
OOumsT Opoit yacoBe 1Mo yueOHuUs IpeIMET NAPOreHepaTOPH — TEOPHUs, € OTIPE/ICIICH B THIIOBUTE

yLIe6HI/I IIaHOBE 3a CbOTBETHATA CIICHUAJIHOCT B CHCI_[I/I(bI/I‘IHaTa HpO(beCI/IOHaJ'IHa IoAroToBKa.

Bapuantn Bapuant I | Bapuant Il | BapuanT I11

Bpoii yueOHH yacoBe 110 THIIOB y4eOeH IJIaH 72 o4 24

2. Paznenm, Temu U npenopnyuTeieH Opoil yacose

Y4eOHOTO ChAbpKAHUE € CTPYKTYpPUPAHO B 6 (1IecT) pa3aesia. 3a BCEKU pa3jell ca 3aluCaHu
IpernopbUnTesieH Opoil yueOHN YacoBe M TeMH. YUeOHUTE YacOBE C€ pasIpeeIAT M0 pa3aesii U TEMU B
HAYaJoTO Ha BCSAKA ydyeOHa roJuHa OT YUMTENs, B 3aBUCUMOCT OT BB3MOXXHOCTUTE U MHTEPECUTE Ha
YUEHUIIUTE, METOANTE Ha 00yUYCHHE U IUITAHUPAHATA B YUMIUIIHUS Y4eOeH IIaH pa3imupena npodecu-

OHaJIHa IMoAT0TOBKA.

IIpenopbuuTesieH Gpoii yacose

Neo HaumMmenoBanue Ha pPa3saeJimTe 1 TEMUTE
Bapuant | | Bapuant |1 | Bapuant |11

. [T'opuBa u ropuBHM NPOIECH 10 6 2

1.1.| BunoBe ropuBa oT eCTeCTBEH Mpou3xo. buoropusa

1.2.| CpoiicTBa Ha pa3IMYHUTE BUOBE TOPHBO

1.3. |T'opuBHu mporiecu

1.4.|IIpogykTu Ha ropeHe

Il. |IToaroroBKa M ycTpONicTBA 32 M3rapsiHe HA TOPUBATa 10 8 4

2.1.|T'oprBHO CTOMAHCTBO 32 TBHPAO TOPUBO

2.2.|TOpuBHO CTOMAHCTBO 32 TEYHO TOPHBO

2.3.|TOpuBHO CTOMTAHCTBO 32 ra3000pPa3HO TOPUBO

2.4.|T'opuBHHU yCTpoOiiCcTBa 32 TBBP/IO, TEYHO U ra3000pa3HO TOPHBO

I11. | ITapan KOT/IM, BOOTPeiiHU KOTJIH M eHepruiiHu NmaporeHe-
paTopu

16 14 4

3.1.| Knacudukanus Ha KOTJIUTE

3.2. | TInaMBbYHOTPHOHH TIPOMUIIUICHH W OTOTUTHUTEITHH KOTIIN

3.3. | BonoTps0HM npoMUIILUIEHH BOAOTPEHHHU 1 MTapHU KOTIN

3.4.|Kotmm yrunuzatopu

3.5. | Kotnm Ha Guoroprso

3.6. | EHepruiinu naporeHepaTopy ¢ €CTeCTBEHa LIUPKYJIaIKs Ha BO-
nara

3.7.|EnepruiiHu maporeHepaTopd C MHOTOKpaTHa TPUHYIUTEITHA
LUPKYJIalns
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HauMenoBaHue Ha pa3aeJmTe U1 TEMUTE

IIpenopbunTesen 6poii 4acose

Bapmanr |

Bapuanr |1

Bapuanr |11

.| IIpaBOTOKOB €HEprUeH MaporeHepaTop

Enepruiiny naporeHepaTopu 3a siipeHH eJIEKTPOUEeHTPAIN

18

14

.| IIpeanazHayeHue 1 BU0BE ApOTreHEPATOPH

.| IIapaMeTpH 1 TOIUIMHHU CXEMHU Ha ITapOr€HePaToOpH € TOILIOHO-

CUTCJI BOAA 1104 HAJIT'aHC

4.3.

XOpHU30HTAITHY [TAPOT'€HEPATOPYU C TOIUIOHOCUTEN BOZA IO/ Ha-
JsiraHe

4.4,

Beprukannu naporeHeparopu ¢ TOIUIOHOCUTEI BOJA 1101 HaJIs-
raHe

4.5.

CCKL[I/IOHHI/I aporeueparopu € TOILIOHOCUTECII BOJa IIOA HAJIA-
raHe

4.6.

Hapor CHCPATOPHU 3a IPErpsTa 1mapa € TOINIOHOCUTEIT BOAA 1O/
HaJsralne

4.7.

HapaMeTpH 1 KOHCTPYKTHBHHU CXEMH Ha IMAPOTCHEPATOPU C T'a-
30BH TOIINIOHOCUTCIIN

4.8.

KoncTpykimy Ha maporeHepaTopy ¢ ra30BH TOILIOHOCHUTENN

4.9.

Hapor CHCPATOPHU C TOINIOHOCUTECII TCUHU MCTAJIU

Cnomararejnu €JJEMCHTHU, CbOPBHKEHUA U CUCTEMU

12

5.1.

Hocemia koHCTpyKIMS 1 TOIUTMHHA U30J1a1Us

5.2.

ApmaTtypa 3a BOIOTpEHH KOTJIM U TapOTre€HEPATOpU

5.3.

Cucremu u ChOPBIKCHHUA 3a OUMCTBAHE HA TOIZIOOOMEHHMUTE I10-
BBPXHOCTU HA ITapOIrCHEPATOPUTE

5.4.

CucreMu M ChOPBKEHHS, OCUTYPSIBALIM €KOJIOTMYHA U 0€30-
nacHa paboTa Ha KOTJIUTE ¥ TaporeHepaTopuTe

5.5.

[oka3zarenu Ha MoIXpaHBaIlaTa Boga U METOAU 3a 00paboTBa-
HETO 1

5.6.

Metoam 3a IMOJIy4aBaHEC HA YUCTa I1apa

VI.

EdexTnBHOCT HA TaporeHeparopure

6.1.

TomooOMmeH B maporeHeparopa U MHTEH3U(PULIUPAHETO MY

6.2.

Tormnuaen OanaHc Ha MapOreHepaToOpHTe

6.3.

Torm000MeH 1 XUIpaBiIKKa Ha TApOreHepaTop 3a sIpeHa eeK-
TpOILICHTpAIA

6.4.

Koe¢uueHnt Ha none3Ho 1eiicTBre U epeKTUBHOCT Ha Mapore-
HEpaTopUTe

OBIII TPENTOPBYETEJIEH PO YACOBE:

72

54

24
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IV. OYAKBAHHM PE3YJITATH OT YYEHETO - 3HAHUS, YMEHUSI U

KOMIIETEHTHOCTH

B pesynrat ot 00y4eHHeTo yYeHUKBT TpsiOBa Ja MPUTEKaBa CICIHUTE 3HAHUS, YMEHUS U KOMITE-

TEHTHOCTH.

1. 3nanus 3a:

— BHJIOBETE TOPUBA, TEXHUTE XaPAKTEPUCTUKU U MEXaHU3Ma Ha TpoIleca Ha TOPEHE;

— HAYUHUTC U YCTpOfICTBOTO Ha CLOpL)KeHI/ISITa 3a [IOAr0oTOBKA 1 1/13rap51He Ha FOpI/IBaTa;

— TpeaHa3HAYCHHUETO, IPUHIIMITA Ha JICHCTBHE, YCTPOWCTBOTO M CPABHIBAT KOHCTPYKTUBHHUTE OCO-
OCHOCTH Ha pa3IMYHUTE BUIOBE KOTJIM U TTApOT€HEPATOPH;

— TMpeIHa3HAuYEHUETO U YCTPOMCTBOTO HA CIIOMAraTeTHUTE ChOPHKEHUS U CUCTEMH, OCUTYPSIBaIIH
e(heKTUBHA U HAJIC)KIHA paboTa Ha MaporeHepaTOPUTE.

2. YMmenns aa:

— OIIMCBA IPUHLMITET Ha JICHCTBUE HA PA3JIMYHUTE IAPOT€HEPATOPH;

— TOKa3Ba JIBIXKEHUETO Ha OTOIUTE (PIIyHIM B JaJIeH BU] ITAPOTEHEPATOP;

— u30upa apMaTypa U criomaraTelHi ChOPbKEHUs, B 3aBUCMOCT OT BHJa Ha MapOreHepaTropa;

— TMpuiara nojxy4eHuTe 3HaHUs U YMEHUs Ipu paboTa B peajiHa paboTHA cpea.

3. KomnerenrHocTr aa:

— aHanM3upa 0COOCHOCTUTE Ha BUIOBETE MapOreHepaToOPH U Ja OMKCBa MPEIMMCTBATa U HEJ0CTa-
TBIUTE UM;

— aHalM3upa BIMSHUETO Ha 3aryOHTe Ha TOIJIMHA U BH3MOKHOCTUTE 32 HAMAJISIBAHETO UM, C IIEl
ocurypsiBane e(eKTUBHa paboTa Ha KOTJIMTE U TapOTeHEPATOPUTE;

— aHalW3Mpa BIUSHUETO Ha MPOAYKTHUTE OT M3rapsHe Ha TropuBara 3a €(peKTUBHO MpUiIaraHe Ha
€KOJIOTUYHUTE U3UCKBAHUS U OCHOBHHTE HOPMATHBHU aKTOBE OT 3aKOHOJATENCTBOTO Ha EBpo-
MEHCKHUS CHI03a;

— paboTH ChC CIpaBOYHA TEXHUYECKA JTUTEPATypa U MMPOCTICKTHH MaTepHAIIH,

— WN3II0JI3BA HH(bOpMaHI/IOHHI/I nu KOMYHI/IKaHI/IOHHI/I TEXHOJIOTHUU 34 U3YHUCIISIBAHEC HA e(l)CKTI/IBHOCTTa

Ha NaporeHepaTopuTe U CrioMararCJIHuTEC CUCTCMHU.

V. ABTOPCKM EKHIT*
1. umx. Banentuna CraneBa — [Ipodecronanna rumHasus 1o sapeHa enepretuka ,,Mirop Kypua-

ToB*, Ko3nonyi

VYuebHara nporpama € pazpaboTeHa OT aBTOPCKH ekuI, cdopmupaH no mpoext BGOSM20OP001-2.014-0001
,JloaKpena 3a nyanHara cucrema Ha oOydyeHue™, punancupan ot OnepaTuBHa nporpama ,,Hayka n o6pasoBanne
3a uHTEenurenTeH pacrex 2014 — 2020 r., cepunancupana or EBponelickus cbio3 upe3 EBponeiickure cTpyk-
TYPHU M UHBECTUIIMOHHH (DOHJIOBE.
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2. nux. Tatsna boroesa — [Ipodecronanna rumHasus 1o sigpeHa enepreruka ,,Jirop Kypuaaros®,
Kosznonyii
3. Ceernana Anrenosa — [Ipodecnonanna rumHasus 1o siipeHa enepreTuka ,,Mrop Kypuaros®,

Koznonyii

VYyeOHaTa nporpama € cbriacyBaHa c:
1. unx. Jlunusa LetkoBa — AELL ,, Koznonyit* EA/L;
2. unx. bpururta Becenunosa — AEIL ,,Koznonyii“ EA/JL.



