KnacuouKkauma Ha nHpopmauusTa:
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 OCHTYpsIBaHETO Ha OOydeHHeTO Mo ydeOeH mpeamer u 3amosex Ne PJ[ 09-3893/15.08.2022 r. Ha

MUHUCTbpa Ha 00pa30BaHUETO U HayKaTa

YTBBPKIABAM

yueOHa nporpama 3a crneunduyuHa npopecuoHagHa MoAroTOBKa 10 yueOHUS MpeIMET NapHU TYPpOMHH
— 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 HampaBjeHue 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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MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA IPOT'PAMA

3A CHEIIU®UYHA ITPOPECHUOHAJIHA ITIOATOTOBKA
no
YUYEBHUSA NIPEIMET
IHAPHU TYPBUHH
TEOPUSA

Yreoprena cbe 3amoBeq Ne PIIO9-.........oooiiii 20 i r.

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

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

Kon 522040 ,,MoHTHOp HA eHepIruiiHN CHOPBKEHUS U HHCTATAluMu*

CIHEIIUAJIHOCT:
Kon 5220302 ,,finpena enepreruxa

Kon 5220402 ,,SInpena enepreruka‘

Codus
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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 MHCTAJAMU™ M 3a crnenuanHocT koa 5220402 , Snpena enepreruka® ot npodecus: Ko
522040 ,,MoHTHOP HA CHEPTUHHU CHOPHKECHHUS U MHCTATAIMH* OT MPO()ECUOHATHOTO HAPABJICHHE KO/
522, ENeKTpoTeXHUKA U eHepreTuKa‘.

[Tporpamara e pa3paboTeHa B ChOTBETCTBHE C IbpPKABHUS 00pa30BaTEICH CTaHIAPT 33 MPHUI00U-
BaHE Ha KBaJTU(UKAIKs 110 Mpodecusra.

Y4eOHOTO ChABPKAHUETO B POrpamara € CTpyKTYPUPaHO B LIECT pa3zaena. Te 1aBaT Bb3MOKHOCT
Ha YYCHHUIIUTE JIa YCBOSIT 3HAHUS M OBIIAJICIT YMECHHUS 3a M3MO0JI3BaHE HA CTICHIM(PHYHU IMOHSATHS, OTTHC-
BaHE U OOSICHSABaHE HA yCTPONCTBOTO, MPHIJIOKEHUETO U KOHCTPYKTUBHUTE OCOOCHOCTH HA MAIIMHU U
ChOPBIKEHUS 32 TOIJIOCHEPreTHKaTa.

OO0yyeHueTo 1o npeaMeTa ce U3BbPIIBa BbB B3aUMOBPB3Ka ¢ YUeOHU MPEAMETH OT 00111000pa3o-

BaTCJiHaTa MMOATrOTOBKA U OT OTpacjioBaTa U CHCIII/I(bI/I‘IHaTa HpO(l)eCI/IOHaJIHa IIOATOTOBKA.

II. IEJIM HA OBYYEHHUETO IIO YYEBHUA ITPEIMET

OOyuenuero 1o npeaMera UMa 3a el GopMupaHe Ha NPo(YEeCHOHATHU KOMIIETEHTHOCTH, CBBP-
3aHu ¢ paboTara Ha mapHuTe TypOuHH. OHArJIeIBaHETO Ha YIEOHUS MTPOIIeC ¢ PAa3HOOOPa3HU MOJIEIH,
JeficTBallll MaKeTH, TPEHAKOPH, ayAMOBU3YaJIHHU CPE/ICTBA U CIIpaBOYHA JIUTEPATypa OTrOBApS Ha MPH-
JIO’KHUS XapakTep Ha MpeaMeTa.

3a mocTUraHe Ha OCHOBHATA 1€ € HE0OXOAUMO:

— INpuAoOMBaHE HAa 3HAHUS M YCBOSIBAHE Ha YMEHHUS 3a U3M0JI3BaHE HA OCHOBHM MOHSTHS U BEJIH-
YHHU, CBBP3aHH C paboTaTa Ha MapHUTE TYPOUHH;

— MpuAoOMBaHE HA 3HAHUS M YCBOSIBAaHE HAa YMEHMs 3a CHIIHOCTTA Ha pa3jIMYHUTE MPOLECH B
TOIJIOEHEepTreTUKaTa, MOCTPOsIBAaHE JUarpaMUTe Ha T€3U MPOLECH U OTYMTAHE Ha OCHOBHH Ta-
pameTpu;

— npuAoOMBaHe Ha 3HAHUSA 3@ YCTPOWCTBOTO M MPUHIMIIA HA JEICTBUE M YCBOSBAHE HA YMEHUS
3a CpaBHSIBAaHE KOHCTPYKTUBHUTE OCOOCHOCTH HA OCHOBHH U CIIOMAaraTeiHu ChOPbKEHUS B Ma-
pPOTYpOMHHATA MHCTAJIAILNS;

— mpuaoOMBaHE Ha 3HAHUS 3a BHJIOBETE MaTepUalld, U3IMOJI3BAaHU B Pa3IMYHUTE €IEMEHTH Ha

napHaTa TypOuHa;

- HpI/IIlO6I/IBaHC Ha 3HAaHUA U YCBOSABAHC Ha YMCHHA 34 U3UUCIIIBAHC Ha Typ6I/IHHO CThIIAJIO OT

napHara TypOuHa,
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— mnpuaoOvBaHE HA 3HAHUS U YCBOSBaHE Ha yMEHHs 3a paboTa ChC CIEUUATU3UPAHH COPTYSpHH

[porpamu Mo napHu TypOUHH;

- HpI/I[[O6I/IBaHe Ha 3HaHUA U YCBOSABAHC HA YMCHHA 34 MPpUJIAaraHe Ha CKOJIOTUYHUTC U3MCKBAHMA,

CBBbP3aHU CbC 3aKOHOAATCIICTBOTO Ha EBpOHGfICKPIH CbIO3.

YYEBHO CBABPKAHUE

1. Pasnpenesienue Ha y4eOHOTO Bpeme

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

y4eOHU TUTAHOBE 32 CHOTBETHATA CIICIUAIHOCT B criennuyHaTa npodecruoHaHa MOAr0TOBKA.

Bapuantu

Bapuanr 1

BapuanT I1

Bapuant I

Bpoii yueOHM yacoBe Mo TUNOB y4yeOeH MJIaH

54

32

24

2. Pa3znesnn, TeMH ¥ nipenopbuuTe/ieH Opoii yacoBe

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

MNpCIOPBUYUTCIICH 6p0ﬁ y‘leﬁHI/I YyacoBe U TeMH. YUeOHHUTE YacoBe Ce PasnpeaciT 110 pasaciii 1 TCMU B

Ha4yaJIOTO Ha BCAKa yqe6Ha roavHa OT Y4YHMTECIId, B 3aBUCUMOCT OT Bb3MOKHOCTUTC U MHTCPECUTC Ha

YVYCHUIIUTE, METOIUTE Ha O0OyUYCHHUE U TUIAHWPAHATA B YYWIHIHUS YI4eOCH IUIaH pa3impeHa npodecu-

OHaJIHa IIOAr0OTOBKA.

IIpenopbunTesieH Opoii Yacose

Ne HaumeHoBaHue Ha pa3aejuTe U1 TEMUTE
Bapuant I | Bapuant II | Bapuanr IIT
|. | TeopernyHn 0CHOBY HAa NAPHUTE TYPOMHH 6 4 2
1.1. | TepmoauHaMU4HU UKIM Ha TAPOTYPOMHHN MHCTAJIAIIU
1.2. | TeXHONOTHMYHU CXEMH Ha MAapOTypOMHHM HMHCTAJAll{ B
TOIUIOETIEKTPHUUYECKH U SIPEHH €JIeKTPOLIEHT P!
1.3. |IIpeoOpa3yBaHe eHEprusTa Ha MTapaTa B aKTUBHO TyPOHHHO
CTBHITAJIO
1.4. |IlpeoOpa3zyBaHe eHeprusita Ha mapara B PEaKTUBHO Typ-
OUHHO CcTHIIATIO
1.5. | Enepruiinu 3aryOu B TypOMHHOTO CTHIANIO
Il. | BugoBe napuu TypOuHuU 10 6 4
2.1. |TIpunimmn Ha feficTBUe Ha mapHa TypouHa. Kiacudukarms
2.2. |IIpuHuMITHa cxeMa Ha MapoTypOMHHA HMHCTAaNalus; OC-
HOBHH €JIEMEHTH
2.3. |ExHocTpnianHa akTMBHA mapHa TypOuHa. M300pazsBane
Tpolieca Ha pasimpenue B h-S nuarpama
2.4. | AkTMBHa NapHa TypOMHA ChC cThIaa Ha ckopocT. 1300-

passiBaHe Ipolieca Ha pasImpenue B h—S muarpama
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IIpenopbunTesieH Opoii YacoBe

Ne HanmenoBanue Ha pa3iesurTe U TeMUTe
Bapuant I | Bapuant II | BapuanTt IIT

2.5. | MHorocrpaiHa akTUBHA MIApHA TYpOUHA ChC CThIIATA HA
Haysrane. M300passiBane mporieca Ha pasiipeHue B h-s
Jparpama

2.6. | MHoOrocraIiaiHa peakTUBHA MTapHa TypOrHA

2.7. | MHorocTbenaiHa KOH/ICH3allMOHHA MTapHa TypOruHA

2.8. | MHorocrbanHa napHa TypOruHa ¢ ImapoOoTHEMaHHs

2.9. |Cunm B MHOTOCTBITAJTHATE TIAPHU TYPOUHH

2.10. | KoedunmeHT Ha TI0JI€3HO ACHCTBHUE HA ITAPHUTE TYPOUHU

2.11. | Meroauka 3a M34KCIICHHE HA TYpOMHHO cThiaio. [Tpumep
3a N34UCIICHNE

I11. | YcrpoiicTBo HA NapHH TYPOMHH 12 9 8

3.1. | Porop Ha mapHa TypOuHa — IpeHa3HAuYCHUE, BUIOBE, KOH-
CTPYKTHBHHU OCOOEHOCTH U MaTepuaIn

3.2. | PaGoTHu nonaTku — BUI0BE, KOHCTPYKTHUBHU OCOOCHOCTH,
HAYMHU Ha 3aKperBaHe U MaTepUAIIH

3.3. | Bubparuu Ha paOOTHHTE JIOTIATKH

3.4. | Jlro3u, muadparmMu 1 000iMHU Ha TapHaTa TypOMHA — BH-
JI0BE, KOHCTPYKTHBHU OCOOCHOCTH M MaTepHaITH

3.5. | YIurbTHeHus B apHUTE TypOMHU — BUIOBE, IPUHIIUI Ha
JICMCTBHAE U MaTepUaIn

3.6. |Jlarepu Ha mapHara TypOMHA — BHIOBE, HAaTOBapBaHUs,
KOHCTPYKTHBHH OCOOCHOCTH 1 MaTepHaIi

3.7. |Kopnyc Ha mapHata TypOMHa — HaTOBAapBaHE, KOHCTPYK-
st TepMUYHY pa3mMpeHys Ipy apHUTE TYpOUHA

3.8. | ®yHmameHT U QyHIAMEHTHA II0Ya — KOHCTPYKIIMU B Ma-
TepHaIu

3.9. | CpenuHUTENM Ha TApHATA TypOWHA — N3UCKBAHUS, BUJIOBE,
KOHCTPYKTHBHH OCOOCHOCTH U MaTepUaIn

IV. |CnomarateJiJHi CUCTEMH M ChOPbKEHUSI B MAPOTYP-

10 5 4
OMHHATA MHCTAJIALUSA

4.1. | MacneHa cucrema Ha mapHara TypOuHa — eleMEHTH, PUH-
M Ha AEHCTBHUE, CXEMH

4.2. | Perynupariia cucremMa Ha napHaTa TypOMHA — HAUMHH 34 pe-
TyJIUpaHe, eIEMEHTH, CXeMH 3a peTyJupaHe

4.3. |3anmTHYA CUCTEMHU Ha MapHaTa TypOWHA — BUOBE 3aIIUTH,
€JIEMEHTH

4.4. | BanonpepbpTal MEXaHU3bM

4.5. | OxnagurenHa ypenda Ha nmapHara Typouna. Konnensarop
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IIpenopbunTesieH Opoii YacoBe

Ne HanmenoBanue Ha pa3iesurTe U TeMUTe
Bapuant I | Bapuant II | BapuanTt IIT

V. |T'a3oBu TypOuUHHM 4 2 2

5.1. |IlpuHin Ha AefCTBHE HA Ta30TYpOMHHATA MHCTAIAIHS.
N300pa3siBane mpoiieca Ha pasimpenue B h-S auarpama

5.2. | luknm Ha Ta30TypOUHHH HHCTAJIAIN

5.3. |Cxemu Ha ra30TypOMHHM HHCTAJIANH

5.4. | OcobeHoCcTH Ha Ta30BUTE TYPOUHH

5.5. |ITapora3zoBu TOILUIOENEKTPOLIEHTPAIN

V1. |IlapHu TypOUHM B SiIPEHHU €JIEKTPOLIEHTPAJIH 12 6 4

6.1. | OcobenocTy Ha MapHUTE TYPOUHH B SAPEHH EEKTPOIICHT-
pam. 300pa3siBane mpolieca Ha pas3lIupeHre Ha rapara B
h—s quarpama

6.2. | MakcuMmaiHa KOHCTPYKTHBHA MOIIIHOCT Ha KOHJICH3aIlH-
OHHHTE TIAPHU TYPOUHU

6.3. |Epo3us B cThlasaTa Ha napHaTa TypOWHA, paboTerm c
BIIaKHA rapa. Haumxu 3a orpaHnyaBaHe Ha €po3usTa

6.4. | Cemaparusa Ha Bjarata B mapHaTa TypOMHA — HEOOXOM-
MOCT, KOHCTPYKTHBHH PEIICHHSI

6.5. | TypOuHHM JOMaTKK C rojisiMa BUCOYMHA — XapaKTEpPHU
0COOCHOCTH U SIBJICHUS TIPOTUYAIIH B TSAX

6.6. | Meroau 3a ypaBHOBECSIBaHE Ha aKCUAITHUTE CHIJIM — HEOO-
XOJIMMOCT, KOHCTPYKTHBHH PEILICHUS

6.7. | KoHCTpyKIM# Ha TTapHU TypOMHH 32 KOMOMHHPAHO EJIeK-
TPO Y TOILIONPON3BOJCTBO

6.8. | KoHCTpyKIMM Ha CBBPEMEHHU TTApHU TYPOHHH, pabOTeIn
B SIIPEHU €JIEKTPOLICHTPAIT!

OB MPENOPBHYETEJIEH BPOI YACOBE: 54 32 24
IV. OYAKBAHHM PE3YJITATH OT VYYEHETO - 3HAHHUSA, YMEHUA WU
KOMIIETEHTHOCTHU

B pesynTat oT 00yueHneTo yueHUKBT TPSIOBa Ja MPUTEKaBa CISAHUTE 3HAHUSI, YMEHUS U KOMITE-
TCHTHOCTH.
1. 3nanus 3a:
— OCHOBHUTE MOHATHS M BEJIMUMHU, CBbP3aHU ¢ padoTaTa Ha MapHUTE TYpOUHH,
— MpeaHa3HAYeHHUETO, YCTPONUCTBOTO M MPUHIIMIIA HA AEMCTBHE HAa BUJIOBETE OCHOBHU M CiOMara-
TEJIHU ChOPHKEHUSI K CUCTEMH B MTAPOTYypOUHHATA WHCTAJIAIINS;
— npeaHa3HAYeHHUETO, TPUHIIMIIA Ha JEHCTBHUE, YCTPOUCTBOTO U CPABHIBAT KOHCTPYKTUBHHUTE OCO-

OEHOCTH Ha pa3MYHUTE BUJIOBE MAPHU TYPOHHHU,
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MpeIHA3HAYCHUETO U YCTPOUCTBOTO HA CIOMATaTETHUTE ChOPBKEHHS M CUCTEMH, OCUTYPSIBAILIN

e(deKTUBHA U HAICKHA paboTa Ha MAPHUTE TypOUHHU.

2. YMeHus faa:

— ONKCBA YCTPONCTBOTO M MPUHIIMITHT HA ICHCTBHE HA MapHa TYpOUHA;

— TMIOKa3Ba JIBIKEHHUETO Ha Tapara B eIEMEHTUTE Ha TTapHaTa TypOuHa,

— OTYHTA NTAPAMETPH OT TUArpaMHUTe Ha MPOLECUTE B MAPOTYpOMHHATA WHCTANIAIHS,

— TpWiIara MeTOJMKaTa 3a U3YHCIISIBaHE HA TYPOUHHO CTHIIAO;,

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

— TpuiIara rmoJiyueHUTe 3HaHUS U YMEHUS NP padoTa B pealiHa paboTHA cpeja.

3. Komnerenrnocry aa:

— aHajm3upa 0COOCHOCTUTE HAa BUIOBETE IMAPHU M T'a30BU TYpOWHH, JIa OMKCBA MPEIMMCTBATA U
HEJIOCTATBIIUTE UM;

— CpaBHSBA XapaKTEPUCTUKUTE HA MaTEPUAIIUTE, N3IIOJI3BAHH B PA3JIMUHUTE €JICMEHTH Ha ITapHaTa
TypOWHA B TOILIOCIEKTPUICCKHU U SAPCHU CIICKTPOLICHTPAIIH;

— W3M0J3Ba CHeNUaT3upal codTyep 3a U3YHCISIBAHE, CPABHSIBAHE U OICHSABAHE MTAPAMETPUTE H
XapaKTePUCTHKHUTE Ha MIAPHUTE TYPOUHM;

— paboTH ChC CIpaBOYHA TEXHUYECKA JTUTEPATYpPa U MIPOCTICKTHH MaTepHAIIH,

— u3noi3Ba HHGOPMALIMOHHH M KOMYHUKAIIMOHHU TEXHOJIOTHH 3a U3YHCIIsIBaHEe Ha TApOTYpOUHHH

HHCTAJIall1H.

ABTOPCKHU EKHUII!

1. umx. Banentuna CraneBa — [Ipodecnonanna rumHasus o siipeHa enepreruka ,,irop Kypua-
toB*, Ko3znoayi

2. nnx. Tatsna boroesa — [Ipodecronanna rumHasus o siapeHa esepreruka ,,Jirop Kypuaros®,
Kosznonyi

3. Ceernana AurenoBa — [Ipodecronanna rumMHa3us no sjapeHa eHepreruka ,,Mirop Kypuaros®,
Koznonyit

VYyeOHarta mporpamMa e chriacyBaHa C:

1. unx. JIumus [BetkoBa — AEILL ,,Koznonyi* EAL;

2. wax. bpurura Becenmunosa — AEI ,,Koznoxyi* EA/L.

VYuebHara nporpama € pazpaboTeHa OT aBTOPCKH ekuI, cdopmupan no npoekt BGOSM20P001-2.014-0001
,JloaKpena 3a nyanHara cucrema Ha oOydyeHue™, punancupan ot OnepaTuBHa nporpama ,,Hayka n o6pasoBanne
3a uHTEenIurenTeH pacrex 2014 — 2020 r., cepunancupana or EBponelickus cbio3 upe3 EBponerickure cTpyk-
TYpPHH M UHBECTUIIHOHHU (pOHJI0BE.
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