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PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]
Ne PJI 09-4852/29.09.2022 r.
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MHUHHUCTDHPA HA O6pa30BaHI/IeTO " HayKaTa

YTBBPKIAABAM

yueOHa nporpama 3a crneuuduuHa npopecruoHagHa MoAroToBKa 1o yueOHus MpeIMeT NapHu TYpOMHH
— Teopus, 3a cnieuaJaHocT koa 5220302 ,,Sinpena enepreruxka“ ot npodecus koa 522030 ,,Texuuk
HA CHEPrHiHU CHOPBAKEHHMA M HHCTAJANMU® M 3a cnenuajHoct kox 5220402 ,Snpena
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MIPUIIOKEHUETO.

X

MAPUA FAI7I,CI,APOBA
3aM.-MUHUCTBbP Ha 06pa3oBaHMETO K HayKaTa




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

[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA ITPOI'PAMA

3A CHEIIU®UYHA ITPOPECHUOHAJIHA ITIOATOTOBKA
no
YUYEBHUSA TIPEIMET
IHAPHU TYPBUHHU
TEOPUSA

VYrBepaena cbe 3amosen Ne PJ] 09-4852/29.09.2022 r.

MNMPOD®PECHUOHAJIHO HAIIPABJIEHHUE:
Kon 522 ,,EnexkTpoTrexHuka u eHepreTuka®

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

Kon 522040 ,,MoHTHOp HA eHEPIUITHN CHOPB/KCHUS U HHCTATAIUHN

CIHHENUAJIHOCT:
Kon 5220302 ,,SInpena enepreruxa

Kon 5220402 ,,SInpena enepreruxa‘

Codus
2022 roauHa



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

I. ObLIO NPEACTABSAHE HA YYEBHATA INIPOI'PAMA

YyeOHaTa mporpama o y4eOHus peIMeT MapHu TYPOUHHU — TeOPHsl, € IpeIHa3HaueHa 3a CIe-
uanHoct kox 5220302 , SInpena enepretuxa‘ ot npodecus ko 522030 ,,TexHuk Ha eHEPruitHU CHO-
PBKEHUST M MHCTAJAIMU™ M 3a crnenuanHocT koa 5220402 , Snpena enepreruka® ot npodecus: Ko
522040 ,,MoHTBOp Ha CHEPTUUHUA CHOPHKEHUS M UHCTAJAIMU " OT PO ECHOHATHO HAMPaBICHNUE KO
522, ENeKTpoTeXHUKA U eHepreTuKa‘.

[Tporpamara e pa3paboTeHa B ChOTBETCTBHE C JbpPKABHUS 00pa30BaTEICH CTAHIAPT 32 MPHUI00U-
BaHE Ha KBaJTU(UKAIKs 110 Mpodecusra.

Y4eOHOTO ChABPIKAHUETO B IIporpamaTa € CTpyKTYpUPaHO B IIeCT pa3jiesia U J1aBa Bb3MOKHOCT
Ha YYCHHUIIUTE JIa YCBOSIT 3HAHUS U J]a OBJIAJICAT YMCHUS 32 U3I0JI3BaHE Ha CIICITU(DUIHH TIOHSATHS, OTTUC-
BaHE U OOSICHSABaHE HA yCTPONCTBOTO, MPUIIOKEHUETO U KOHCTPYKTUBHUTE OCOOCHOCTH Ha MAIIMHH U
ChOPBIKEHUS 32 TOIJIOCHEPreTHKaTa.

OO0y4eHueTo 1o mpeaMeTa ce U3BbPIIBa BbB B3aUMOBpPB3Ka ¢ yUeOHUTE MPEAMETH OT 0011000pa-

30BaTcjiHaTa IoAroToBKa U OT OTpacjioBara u CHGIII/I(i)I/I‘IHaTa HpO(i)CCI/IOHaJIHa HOoATOTOBKA.

II. HEJMA HA OBYYEHHUETO I10 YYEBHUS IPEJIMET
OOyueHuneTo 1o yuyeOHUs IpeAMEeT MApHU TYPOHHHU — TeopHsi, UMa 3a 11el J1a GopMupa y yueHHU-
uTe MpoeCHOHATHU KOMIIETEHTHOCTH, CBBP3aHu ¢ padoTaTa Ha MapHUTE TYPOUHH.
OmnarnenssBaHETO Ha YUeOHUS MPOIIEC C pa3HOOOPa3HU MOJIEIH, IEUCTBAIM MaKEeTH, TPEHAKOPH,
ayJIMOBU3YaJIHU CPEJICTBA U CIPAaBOYHA JIUTEpaTypa OTroBaps Ha MPUIIOKHUS XapaKTep Ha IMpeaMeTa.
3a mocTUraHe Ha OCHOBHATA 1€ Ha 00yYEHHMETO IO MpeaMeTa € He0OXOqUMO:
— TpuIOOMBaHE HA CHCTEMAa OT 3HAHMS M YMEHUS 33 M3MO0JI3BaHE HA OCHOBHH TOHSTHS U BEJH-
YHMHU, CBbP3aHM ¢ paboTaTa Ha MapHUTE TYPOUHH;
— TpuIOOMBaHE HA CHCTEMA OT 3HAHUS 3a CHITHOCTTA HA Pa3IMYHUTE MPOLECH B TOILIOCHEpPTe-
THKaTa, KaKTO U Ha CCTEMa OT YMEHUS 3a IIOCTPOSIBAHE TMArPaMHUTE HA TE3H MPOIECH U OTYH-
TaHe HAa OCHOBHU TapaMeTpH;
— TpuIOOMBaHE HA CHCTEMa OT 3HAHMS 32 YCTPOWCTBOTO ¥ NMPHHIINAIIA HA IEHCTBHE U YCBOSIBAHE
Ha YMEHHS 33 CpaBHsBaHE HA KOHCTPYKTHBHUTE OCOOCHOCTH HAa OCHOBHHU M CITOMAraTelIHH Ch-
OpBKEHUS B IapOTypOMHHATA HHCTANIAINS;
— mpuaoOMBaHE HA CHCTEMa OT 3HAHUS 32 BUJAOBETE MaTepHalli, U3MOI3BAaHH B PA3IMYHUTE €Jie-

MEHTHU Ha MapHaTta TypOHHa;

- HpI/IIlO6I/IBaHC Ha CUCTEMaA OT 3HAHUA U YMCHUA 3a U3YHUCIABAHC HA Typ6I/IHHO CTBIIAJIO OT I1ap-

HaTa TypOuHa;
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— npuaoOMBaHEe Ha CHCTEMa OT 3HAHUS M YMEHHs 3a paboTa ChC CIeUaTU3UpaH copTyep Mo

MapHU TypOUHH;

- HpI/II[O6I/IBaHe Ha CUCTCMa OT 3HAHUA M YMCHUS 3a MpUiaraHe Ha CKOJIOITMYHUTC U3HMCKBAHUS,

CBBbP3aHU CbC 3aKOHOAATCIICTBOTO Ha EBpOHGfICKPIH CbIO3.

III. YYEBHO CBbABPKAHUE

1. Pasnpenesienue Ha y4eOHOTO Bpeme

OO6mmusT Opoii yacoBe 1Mo yueOHUs TpeIMET NAPHHU TYPOUHU — TE€OPHS, € ONIPEJICIICH B TUTIOBUTE

y4eOHU TUIAHOBE 3a CICIIMATHOCTTA B CeNH(UIHATA MPOPECHOHATHA TOATOTOBKA.

Bapuantu

Bapuanr 1

BapuanT I1

Bapuanr I1I

Bpoii yueOHM yacoBe M0 THUNOB Yy4eOeH MJIaH

54

32

24

2. Pa3nesin, TeMu U ipenopbYHTEIeH Opoii yacoBe

Y4eOHOTO chABpKAHUE € CTPYKTYpHpaHO B 6 (lecT) pa3aesia. 3a BCEKU pas3zell ca 3alucaHu

MNpCIOPBUYUTCIICH 6p0ﬁ y‘le6HI/I yacoBe U TeMHU. Y4UeOHHUTE YacoBe ce PasnnpeaciT 110 pasaciii 1 TCMU B

Ha4yaJIOTO Ha BCAKa yqe6Ha roavHa OT YUUTCIIA B 3aBUCUMOCT OT Bb3MOXKHOCTUTE 1 HHTCPCCUTE HA YyUC-

HUIIUTE, METOJNTE Ha OOyYCHHE W IUIAHWpaHATa B YYWIHIIHUS yU4eOCH IUIaH pa3lIupeHa Mmpodecro-

HaJIHa IMMOAroTOBKA.

IIpenopbunTesieH Opoii yacose
Ne HaumeHoBaHue Ha pa3aejuTe U1 TEMUTE
Bapuant I | Bapuant II | Bapuant 111
1 2 3 4 5
|. | Teopernynu ocHOBM HAa MapHUTE TYPOUHHU 6 4 2
1.1. | TepMoaMHAMMYHU IIMKJIM HA TAPOTYpPOMHHU MHCTATALU
1.2. | TexHONOTMYHU CXEMH Ha MapoTypOMHHHM MHCTAJAIlNN B
TOIJIOETEKTPHUYECKH U SIIPEHH eNIeKTPOLICHTpaIN
1.3. |TIpeoOpa3yBaHe eHeprusTa Ha Tapara B aKTUBHO Typ-
OMHHO CTHIANIO
1.4. |TlpeoOpa3yBaHe eHeprusTa Ha mapara B PEakTHBHO Typ-
OMHHO CTBIANIO
1.5. | Enepruiinu 3aryOu B TYypOMHHOTO CTBHIIAJIO
Il. |BupoBe napuu TypouHu 10 6 4
2.1. |Tlpusimmn Ha AeiictBre Ha mapHa TypOouHa. Kimacudukarms
2.2. |llpuHiMHa cxema Ha MapoTypOMHHA MHCTANALUS;, OC-
HOBHH €JIEMEHTH
2.3. |EnnocThnanHa akTvBHa napHa TypOuna. M3o0passBane
nporieca Ha pasimpenue B h—S muarpama
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IIpenopbunTesieH Opoii yacoBe

Ne HanmenoBanue Ha pa3iesurTe U TeMATe
Bapuant I | Bapuant II | Bapuanr I11

2 3 4 5

2.4. | AkTuBHa MapHa TypOMHA ChC CThITana Ha CKopocT. M300-
passiBaHe TpoIieca Ha pasmpenue B h—S nuarpama

2.5. | MHorocrbenaiiHa akTHBHA TTapHa TypOrHa ChC CThIIANA Ha
Hasrane. V300passiBane mporieca Ha pasimmpeHue B h—S
Jarpama

2.6. | MHorocrbsnaiiHa peakTHBHA ITapHa TypOruHa

2.7. | MHorocrpiaiHa KOHICH3aIMOHHA TIapHa TypOrHA

2.8. | MHorocrbenaiHa napHa TypOHHA ¢ TapOOTHEMaHKS

2.9. | Cu B MHOTOCTBITATHUTE TIAPHU TYPOHHU

2.10. | KoedwuirieHT Ha TIOJIE3HO ACHCTBUE HA MAPHUTE TyPOHHH

2.11. | Metonuka 3a u3uuciienue Ha TypOuHHO cTbiano. [Tpumep
3a U34MCIICHHUE

I11. | YcrpoiicTBO Ha napHu TYpOMHH 12 9 8

3.1. | Porop Ha mapHa TypOuHa — npeHa3HaYeHe, BUJIOBE, KOH-
CTPYKTHBHH OCOOCHOCTH M MAaTePHATN

3.2. | PaboTHuM onaTky — BUJIOBE, KOHCTPYKTHBHU OCOOEHOCTH,
HAYMHU HA 3aKpENBaHE U MaTepUaid

3.3. | BuOparmn Ha pabOTHUTE JIOTTaTKN

3.4. | [Iro3u, quadpparmu 1 060¥iMM Ha napHaTa TypOUHA — BH-
TI0BE, KOHCTPYKTHBHH OCOOCHOCTH 1 MaTepHaIN

3.5. | YiurbTHeHus B mapHUTE TYpOUHM — BUOBE, IPUHLIUIT HA
JEVCTBHE U MaTepUaIIN

3.6. |Jlarepu Ha mapHaTa TypOWHA — BHJIOBE, HATOBAPBaHMS,
KOHCTPYKTHBHH OCOOCHOCTH U MaTepHaIN

3.7. |Kopnyc Ha mapHara TypOWHa — HaTOBapBaHEe, KOHCTPYK-
s, TepMUYHY pasIpeHus py apHuTe TypOUHH

3.8. | ®yHmamenT u QyHIaAMEHTHA TUI09A — KOHCTPYKIIMU B Ma-
TepUaIH

3.9. | CpenuHUTENM Ha TapHATa TypOMHA — M3MCKBAHMUS, BUJIOBE,
KOHCTPYKTHBHHU 0COOEHOCTH M MaTepHain

IV. |CnomaraTesiHu cucTeMH H ChOPb:KEHUSI B MApOTYyp-
OMHHATA MHCTAJIAIUS

10 5 4

4.1. | Macnena cucteMa Ha IapHaTa TypOvHa — €JIeMEHTH, TIPHH-
LI Ha JICHCTBUE, CXEMHU

4.2. |Perynupara cucteMa Ha mapHata TypOWHA — HAUMHHU 3a
peryivpane, elIEMEHTH, CXEMH 32 peryJIhpaHe

4.3. |3anmTHU CHCTEMH Ha MTapHaTa TypOWHA — BUIOBE 3aIIIHTH,
€JIEMEHTH

4
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IIpenopbunTesieH Opoii yacoBe

Ne HanmenoBanue Ha pa3iesurTe U TeMATe
Bapuant I | Bapuant II | Bapuanr I11

1 2 3 4 5

4.4. | BanorpeBbpTaill MEXaHU3bM

4.5. | OxmaguTenHa ypenda Ha napaarta Typouna. Konnenszarop

V. |I'a30Bu TYpOuHH 4 2 2

5.1. |IIpunun Ha AelicTBUe Ha ra3oTypOMHHATA MHCTAJIAINS.
N300pa3sBane npolieca Ha pasmpenue B h—S quarpama

5.2. |luxim Ha Ta30TypOMHHYN WHCTAJIAIN

5.3. | Cxemu Ha Tra30TypOMHHHN WHCTAJIAIN

5.4. | OcobeHoCTH Ha Ta30BUTE TYPOUHU

5.5. |IlaporazoBu TOILTIOETICKTPOIICHTPAIH

V1. |IlapHu TypOMHM B sIPEHH eJIEKTPOLEHTPATIH 12 6 4

6.1. |OcobeHoCTH Ha MapHUTE TYPOUHHU B SIPEHH CIICKTPOIICH-
Tpaym. M300pa3siBane mpolieca Ha pa3IIMpeHe Ha rmapara
B h—S nquarpama

6.2. | MakcuMaiHa KOHCTPYKTHBHA MOIIHOCT Ha KOHZEH3aLH-
OHHUTE IIApHU TypOUHU

6.3. |Epo3ust B cThnasiata Ha mapHaTa TypOWHA, paboTel C
BJI)kKHA rapa. HaurHu 3a orpaHr4yaBaHe Ha €pO3HsTA

6.4. |Cemaparuist Ha BlIarara B rapHarta TypOMHA — HEOOXO/IH-
MOCT, KOHCTPYKTUBHH PEILICHUS

6.5. | TypOvHHHM JIOMATKH C TOJsIMa BHUCOYMHA — XapaKTEPHU
0COOEHOCTH U SIBJIEHUS IPOTHYAIIH B TSIX

6.6. | Metomau 3a ypaBHOBeCsIBaHE Ha aKCHAJIHUTE CUJI — HEOO-
XOJIUMOCT, KOHCTPYKTHBHU PEIICHUS

6.7. |KoHcTpykumu Ha napHy TypOUHHM 32 KOMOMHHPAHO €JleK-
TPO U TOIUIONPOU3BOICTBO

6.8. | KoHcTpykumu Ha CbBpeMEHHH NApHU TYpOUHH, paboTeIn
B SIPCHU €IIEKTPOLICHTPAIN

OBl BPOM YACOBE: 54 32 24

1IV. OYAKBAHHM PE3VYJTATU OT VYYEHETO - 3HAHUS, VYMEHUA U
KOMIIETEHTHOCTHA
B pesynrat ot 00y4eHrneTo y4eHUKBT TpssOBa Ja MpUTeKaBa CIeHUTE 3HAHUS, YMEHUS U KOMIIE-
TEHTHOCTH.
1. 3nanus 3a:

— OCHOBHUTE MOHATHUS U BEJIMUUHH, CBbP3aHU C paboTaTa Ha MapHUTE TYpOUHH;
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— TMpenHa3HAYEHUETO, YCTPOMCTBOTO M MPHUHIIUIIA Ha IEHCTBHE HA BUIOBETE OCHOBHU M CIIOMara-
TEITHU ChOPHKEHHSI U CUCTEMH B TIApOTYpOMHHATA WHCTAIAIHS,

— TMpeIHa3HAYCHUETO, IPUHIUIA Ha JCWCTBUE U YCTPOUCTBOTO HA PA3IMYHUTE BUIOBE TIAPHU TYP-
OuHY,;

— CpaBHSIBaHE Ha KOHCTPYKTHBHUTE OCOOCHOCTH Ha Pa3IMYHUTE BUIOBE TAPHU TypOUHU;

— TpeJHA3HAYCHHUETO U YCTPOHUCTBOTO HA CIIOMATaTeIHUTE ChOPBKCHUS U CUCTEMH, OCHTYPSIBALIH
e(deKTUBHA U HA/ICKHA padoTa Ha MApHUTE TypOUHHU.

2. YMeHus faa:

— ONKCBA yCTPOHCTBOTO W MPUHIIMIIA HA ACHCTBUE HA TTApHA TypOHHa,

— IIOKa3Ba JIBIKEHHUETO Ha Tapara B eIEMCHTUTE Ha TTapHaTa TypOuHa,

— OTYHTA APAMETPH OT TUArpaMHUTe Ha MPOLECUTE B MAPOTYpOMHHATA WHCTANIAIHS;

— TpuiIara METOJHMKaTa 3a U3YHCIISIBaHE HA TYPOUHHO CTHIIAO;

— u30mpa apMarypa M ClioMaraTeiHi ChOPHKEHHS, B 3aBUCUMOCT OT BHJIa HA MapOTypOMHHATA HH-
CTaJIaIus;

— TpuWiIara rmoJiyueHUTe 3HaHUS U YMEHUS MPH padoTa B peasiHa paboTHA cpejia.

3. Komnerenrnocry aa:

— aHaJIM3Mpa OCOOCHOCTHTE HAa BHUJIOBETE IMAPHU U Ta30BH TypOWHH M JIa OMUCBA MPEAMMCTBATA U
HEIOCTaTBIIUTE UM;

— CpaBHsIBa XapaKTEPUCTUKHUTE Ha MaTepPHUAJINTE, U3MOI3BAHN B PA3IMUYHUTE €IEMEHTH Ha ITapHaTa
TypOMHA B TOTIOETIEKTPUIECKH U SIIPEHU ENIEKTPOLIEHTPAIIH;

— H3MO0J3Ba CHeNMaIN3UpaH coPpTyep 3a U3UMCIsABaHE, CPABHABAHE UM OLICHSBAaHE MapaMeTpuTe U
XapaKTEPUCTUKUTE Ha MapHUTE TYPOUHH;

— paboTu che CIpaBOYHA TEXHUUYECKA TUTEPATypa U MPOCHEKTHH MaTepUally;

— u3noi3Ba HHGOPMALIMOHHH M KOMYHUKAIIMOHHU TEXHOJIOTHH 33 U3YHCIISIBAaHE HA TApOTYpOUHHH

HHCTAJIall1H.

ABTOPCKHU EKHUII!

1. unmx. Banentuna CraneBa — [Ipodecnonanna ruMHasus 1o sigpeHa enepreruka ,,irop Kypua-
toB*, Koznoayii

2. unx. TatsHa boroesa — [Ipodecronanna ruMHas3us mo sapeHa enepreruka ,,Mirop Kypuaros®,

Kosznonyii

VYuebHara nporpama € pazpaboTeHa OT aBTOPCKH ekuI, cdopmupaH no mpoext BGOSM20OP001-2.014-0001
,,JloJKpena 3a ryanHara cucrema Ha oOydyeHnune™, punancupat ot OnepaTuBHa nporpama ,,Hayka u oOpazoBanue
3a uHTEenIurenTeH pacrex 2014 — 2020 r., cepunancupana or EBponelickus cbio3 upe3 EBponerickure cTpyk-
TYPHU M UHBECTUIIMOHHH (DOHJIOBE.
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3. Ceernana Anrenosa — [Ipodecronanna rumHasus 1o siipeHa enepreTuka ,,rop Kypuaros®,
Kosznonyii

VYyeOHaTa nporpama € cbriacyBaHa c:

1. umx. JIumus LBetkoBa — AEILL ,,Koznonyii“ EAL;

2. unx. bpururta Becenunosa — AEIL ,,Koznonyii“ EA/JL.



