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3aBimyBad kKadenpu eHepreTuku JIbBIBCHKOTO HAIiOHAJIFHOTO YHIBEPCHUTETY BETEPUHAPHOI MEAUITMHA Ta 010TEXHOJIOTIH
imeni C.3. [’XMIBKOTO, JOLEHT, KAaHANWJAT TEXHIYHMX HayK. Buknagad 3 monan 30-pidHMM JOCBiZOM, aBTOp Ta CHIiBaBTOP
monan 200 HaykoBHMX myOuikamiid, 4 KOJCKTUBHHX MOHOTpadiif, 5 HaBYanbHHX MOCIOHWKIB, 60 HaBYAIBHO-METOIHYHHX
PO3pO0OK.

Unrae kypeu: [lomenyian éionosniosanux oxcepen enepeii, Consiuna emepeemura, Bimpoenepeemuxa, bioenepeemuxa,
Ipoexmysanust, MOHMANC Ma eKCAIYAMayis CUcmem GIOHOBNIOBAHOT eHepLeMUKU.

Cdepa HayKkOBHX IHTEPECIB: cucmemu enepeos3abesnedeHHs 00 €Kmie 3 GUKOPUCHAHHAM GIOHOGIIOBAHUX Odxcepel
enepalii.


mailto:halchak@ukr.net
https://www.scopus.com/authid/detail.uri?authorId=6506876681
https://orcid.org/0000-0002-6831-8344
mailto:syrotyuksv@lnup.edu.ua
https://scholar.google.com/citations?user=R9PyjToAAAAJ&hl=uk
https://www.scopus.com/authid/detail.uri?authorId=57214243336
https://orcid.org/0000-0001-9966-6299

2
BUKJIAJIAY KOPOBKA CEPI'Ii BACUJIbOBUY
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Tenegpon  +380995169849 (Viber) +380989699534

t
JonenT kagenpu eHepreTuku JIbBIBCHKOTO HAIliOHAJILHOTO arpapHOTO YHIBEPCUTETY, KaHAWAAT TEXHIYHHX HayK.
Bukmnanay 3 10-piuHEM 0CBiZIOM, aBTOP Ta CIiBaBTOP MOHaJ 42 HayKOBHX cTaTeil, 23 HaBYaJIbHO-METOJMYHHUX PO3POOOK.
Yutae kypcu: KoHmpoibHo-6uMIprO8aibHi npuiadu 3 OCHO8amu Memponozii, Bionosmosanvhi ddcepena enepeli,
Cdepa HayKOBHX THTEPECIB: HAYKOBO-MEXHIYHI OCHOBU KOHBEKMUGHO-PAOIAYIIIHO20 CYWIHHS POCTUHHUX MAMEPIaie
Ha NPuKiIadi oepesutu.

BUKJIAJJAY CTAHUIIBKHAM TAPAC OJIETOBUY

E-mail: stanytskyytaras@gmail.com

Scopus  https://www.scopus.com/authid/detail.uri?authorld=59468946700

ORCID https://orcid.org/0009-0006-3897-4267

Teregpon +380975814371 (Viber)

Crapmmmii BuKJIanauy Kadeapu eHepreTMku JIbBIBCHKOTO HAIlOHAJIBHOTO YHIBEPCHTETY INPHPOJAOKOPHUCTYBAHHS.
Buknanay 3 5S-piyHUM JIOCBiIOM, aBTOp Ta CIiBaBTOp 4 HAyKOBHX ITyOutikaliid, 10 HaBYaIbHO-METOIUUHHIX PO3POOOK.

UYurae xkypeu: [lomenyian éionoenosanux oxcepen enepeii, Consiuna enepeemura, Bimpoenepeemuxa, Tennosi nomnu i
KoHOuyionepu.

Cdepa HayKoBUX IHTEpeECiB: cucmemu enepeosabesneuenns 00’ckmie 3 SUKOPUCTHAHHAM BIOHOBNIOBAHUX Odicepei
eHepeaii, mexHON02ii BUKOPUCTNAHHA HU3bKONOMEHYIIHO20 MeNnid HAKBOIUUHBbO2O cepedosulyd.
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AHOTAUIISA HABYAJBHOI IV CIUIIJITHA

daxiBenp B rajay3l COHAYHOI E€HEPreTUKW TOBUHEH MATH IPYHTOBHI 3HAHHS
CTOCOBHO TEXHOJIOT1M TMEpPEeTBOPEHHS COHSYHOTO BUIIPOMIHIOBaHHS Yy TEIUIO Ta
CJIEKTPOCHEPTil0, BMITU BHUKOPHUCTOBYBAaTHM Il 3HAaHHS [UJIS TMOILIYKY ONTUMAJIbHUX
pIIIeHb MPU CTBOPEHHI CHUCTEM €HEpro3ade3NeueHHs CHOXKMBAYiB Pi3HOro MPOGiIo
(mpoMuCIOBMX YK TOOYTOBMX), TPH BIPOBAIKCHHI BIAMOBIAHUX 3aXOIiB IS
30epeKEHHSI OTOYYIOUOTO CEpEJOBHINA, a TaKoX OyTH 3JaTHUM €(QEKTUBHO
3aCTOCOBYBAaTH OTpPUMaHI 3HAHHSI TPU JOCTIAHUX, MPOEKTHO-KOHCTPYKTOPCHKHX,
TEXHOJOTIYHUX Ta eKCIUTyaTaliiiHux pobortax. HaBuampna mucrumuiina «CoHsuHA
eHepreTukay 3abe3neuye HeoOXimHUN 00’eM 06a30Boi iHQoOpMAIl A MiATOTOBKU
(haxiBIIiB 3a crieliayibHICTIO 145 «BigHOBIIOBAHI JKepesia €HEPrii Ta T1IpOeHePreTHKAY.

[Iporpama mucturuiinu «CoHAYHA €HEepreThKa» rnepeadavae BUBYCHHS OCHOBHHUX
MIPUHITUIIB CIPUMHATTA Ta MEPETBOPEHHSI COHAYHOT €HEPTii Y TEIUIO Ta €JIEKTPOCHEPTito
B CHEPreTUYHUX CHUCTEMax BHUPOOHUIITBA, Iepeaadi, PO3MOJALTYy 1 BUKOPUCTAHHS
TEIJIOBOI Ta €NEKTPUYHOI €HEprii.

MiskaucuuniiHapHi 3B’SI3KM: BHBYCHHSA IucHMILUTIHUM «COHSYHA EHEpPreTHKa
nepeadayae HasBHICTb CUCTEMATHYHUX Ta I'PYHTOBHHMX 3HAHb 13 CYMDKHHUX KYypCIB:
"Buma wmaremaruka", "®izuka", "Ximiga"', "Temnorexuika", "TeopeTuyHi OCHOBHU
enektporexHiku", "EnekTpuuni wmammHM < Ta amapatu”, “lHpopmamiiiHi Ta
KOMYHIKaIliitH1 TexHosorii", "[loTeHIian BiIHOBIIOBAHUX JIXKEPEN CHEPTii".

MeT010 BUBYECHHS OCBITHHOI KOMIOHEHTH «COHSYHA €HEPreTHKA» € BUBYCHHS
TEOPETHYHUX OCHOB aHa3y TEOPETHUYHUX MOJOKEHb Ta HAOYTTS MPAKTUYHUX HABUKIB
OLIIHKK Ta OOTPYHTYBaHHSI IAPAMETPIB COHIYHUX EHEPreTUYHUX YCTAHOBOK.

OCHOBHUMH 32BJAHHSIMH OCBITHHOI KOMIOHEHTH «COHSYHA E€HEPIreTHKa» €
HaOyTTs 3100yBayaMH BHWINOI OCBITH 3JaTHOCTI 3aCTOCOBYBaTH (PyHIaMEHTabHI
3aKOHM 1 3HaHHS (DI3UKH, XIMii, @ TAKOXK BIJIMOBIIHI MATEMAaTHUYHI Ta EKCIIEPUMEHTAJIbH1
METOAM JUIsl PO3B’s3yBaHHS MpodeciHUX 3a7ad 1 MPaKTUYHUX MpoOJeM B raiysi
BIJIHOBJTIOBAHOI EHEPIreTHKH, TOB’SI3aHUX 3 TEXHOJIOTI€EI0 BUKOPUCTAHHS COHSIYHOI
eHeprii y cucreMax BUPOOHUIITBA, TEpeadi, po3MoAlly 1 BUKOPUCTAHHS TEIJIOBOI Ta
€JIEKTPUYHO1 €HEPIIi.
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Crtpykrypa Kypcy

Mopayasb 1. ConsiuHa eJIeKTpPOeHepreTuKa

Ne 3/m

TeMa, NUTAHHHA, III0 BUBYAIOTHCHA

Tema 1. BcTyn 10 COHSIYHOI €JIEKTPOEHEPreTUKHU
1.1. IcTopis 3apo/KEHHS Taly31l COHSIYHOI €IeKTPOCHEPTeTUKH.
1.2. TenneH1ii pO3BUTKY COHSYHOI €JIEKTPOCHEPTETUKH B CBITI.
1.3. Cran ramy3i COHSIUHOI €JIeKTPOCHEPTeTUKH B YKpaiHi.
1.4. Po3BUTOK MaJioi COHAYHOI €JIEKTPOECHEPTETUKU.
1.5. EKoHOMIKa COHSIYHOI €JIEKTPOCHEPTeTHUKH.

Tema 2. EHepreTuyHa CTPYKTYpa JieJIeKTPUKIB, MeTaJIiB Ta HANIBNPOBiTHUKIB
2.1. EHepreTuuHi CTaHU €NEKTPOHIB Y BUIBHUX aTOMax.
2.2. EnepreTuyHi 30HU €JIEKTPOHIB Yy 3B’ A3aHUX aToMax(y MOJEKYJax Ta KPUCTAIIYHUX
IpaTkax).
2.3. 3aboponena 30Ha. PiBenp @epmi. Tepmo- 1 poTrocTumynboBaHi nepexoau. BHyTpimiHii i
30BHIIIHIN (oTOCDEKT.
2.4. BnacHa Ta TOMIIIKOBA MPOBIHICTh. EHEpreTHuHi 30HM JIETOBAaHUX HAITiBIIPOBIIHHKIB.
2.5. KoHTakTHA Pi3HUIS OTEHITIATIB.

Tema 3. EnekTpoHHO-aipKoBHii pP—N-mepexina
3.1. YrBOpeHHs p-n nepexoxy. JuHaMiuHa piBHOBara po3moainy 3apsiB.
3.2. JoxxuHa mpoOiry Ta pekomOiHallis 3apa/iB B 007acTi P-N mepexomy.
3.3. 3MimeHHs piBHOBAru P—N-mepexoy 30BHIMIHBOIO0 HAIPYTOI0.
3.4. 3mileHHs piBHOBAry 3aps/iB OCBITIEHHSM P-N Mepexoy.
3.5. EnextponHni npunaau Ha 6a3i p—N-nepexoay: portomion, poToenemenr i
¢doroenexkTpuyHa Komipka. BonbT-amnepHa xapakrepuctuka (BAX) niona.

Tema 4. EnekTpuuHi BJ1acTHBOCTI 0CBiT/IEeHOT0 P—N-niepexony (poToeneMeHTy)
4.1. KoHCTpYKTHBHE BUKOHAaHHS (OTOETIEMEHTa Ta HOoro 3acTylHa eJIeKTpUYHA CXeMa.
4.2. EnekTpruHe KOJIO OCBITIIEHOTO (DOTOEIEMEHTa Ta PEKUMHU HOTO HABaHTaKEHHS.
4.3. IneanbHa GoToeNeKTpUYHA KOMIpKa Ta i1 BOJIbT-aMIIEpHA XapaKTepUCTHKA.

4.4. 3anexuicts napaMeTpiB BAX BiJg KOHCTPYKIIHHUX MaTepiaiB.
4.5. CriekTpajibHa YyTJIMBICTh Ta MOKa3HUKHU €HEPreTUYHOI €PeKTUBHOCTI
(OTOENEKTPUYHOTO NTEPETBOPEHHS.

Tema 5. Consiuni ejreMeHTH (oTOCIEKTPUYHI KOMIPKH)
5.1. ConsiuHu# eNeMeHT sIK peaibHa (OTOETEKTPUYIHA KOMIpKa. 3acTyIlHA cXeMa Ta
piBHsHH: Lokmi.
5.2. OcoOnmBi TOYKH BOJIBT aMIIEPHOI Ta BOJIbT-BATHOI XapaKTEPUCTHK.
5.3. 3minu BAX 3 TeMmnepaTyporo Ta OCBITJICHICTIO.
5.4. 3minu BAX BiJ MOCHIIOBHOTO Ta HTYHTOBOI'O OMOPIB.
5.5. KoedimienT koprcHoi aii Ta hakrop 3anoBHeHHst BAX.

Tema 6. ®oToe1eKTPUUHMIT MOTYJIb (COHSIYHA MAHEID)
6.1. KoHCTpyKIlisi TUMIOBUX COHAYHMX MaHenen (poToMonyiB).
6.2. Bumoru 710 KOHCTPYKIIHHIX MaTepiais.
6.3. 3a1eXHICTh eKCIUTyaTalliiHUX XapaKTepUCTUK (POTOMOIYJIS BiJl CIIOCOOIB KOMYTallii
(hOTOKOMIPOK.
6.4. 3aneXHICTh eKCIUTyaTalliiHUX XapaKTePUCTUK (POTOMOJTYIS Bil PEKUMIB 1HCOIIALIT 1
TEeMIIEpaTypu JOBKULIS.
6.5. Buay Ta cxeMH HaBaHTaKEHHsI COHSYHMX MaHeNeH.

Tema 7. Oninka exkcruryaTamiiHMX XapakKTepUCTHK (OTOMOAYJS 3a JOBLIBHHMX
pPeKMMIB iHCOJISIIT | TeMIIepaTypH AOBKIiJLIsS
7.1. CrannapTt BUIIpoOyBaHHS (POTOMOIYIIB.
7.2. TexHi4HI XapaKTepUCTUKH (JOTOMOIYIIB Ta IX MapKyBaHHS.
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7.3. OOrpyHTYBaHHS METOJAMKH OI[IHKHM XapaKTEPUCTUK (POTOMOMYIIS TIPH BiAXUIICHHI Bij
CTaHJIaPTHUX YMOB BUIIPOOYBaHb.

7.4. BpaxyBaHHS 3MiHH OCBITJICHOCTI ()OTOMOTYJISI POTSATOM JTHS.

7.5. Oninka noTo4Hoi TeMuepaTypu GoToMoIyIIsl.

8 Tema 8. Kondirypauisi poToesieKTpPHUYHUX YCTAHOBOK

8.1. [TocnitoBHE 1 mapaienbHe CHOTYYEHHS (POTOMO/IYIIIB.

8.2. doToenekTpuiHa YCTAaHOBKA aBTOHOMHOTO €JIeKTporiocTayanHts. KoMruiekraitis Ta
aIropuT™M poOOTH 00JIaTHAHHSL.

8.3. lllyHToBa 1 MOCiJOBHA CXEMH KOMYTAIIil €JIEMEHTIB EJICKTPUYHOTO KoJia. 3aco0u
3aXUCTy aKyMyJsiTopa 1 POTOMOIYIIS.

8.4. Y3romkeHHs mapaMeTpiB 1 peKUMiB poOOTH (HOTOMOTYIISI, aKyMYJISITOPa 1 KOPUCHOTO
HaBaHTAXCHHS.

8.5. Tunu Ta XapaKTepUCTUKH COHSYHUX KOHTPOJIEPIB.

8.6. Meronu i 3aco0u KepyBaHHs CHEPTETUYHUM MMOTOKaMu. PeXuM  MakcUMalbHOT
(dhoToenekTpUUHOI 1 TeHepaltii.

8.7. TumoBa CTpyKTypa KOMYTaIlisl €IEMEHTIB MEPEIKEBOT CHCTEMHU.

8.8. TumnoBa cTpyKTypa KOMYyTaIlisl eIEMEHTIB TiOpUIAHOT CUCTEMH.

8.9. Kpurepii o0rpynTyBanHs BHOOpY iHBEpTOpA.

8.10. Kputepii o0rpyHTyBaHHS BUOOPY aKyMyJIsTOpA.

8.11. 3acobu aBTOMaTHYHOTO MEPEMUKAHHS JKEPEIT )KUBIICHHS.

8.12. I'iGpuaHI MIKpPOMEPEKI.

9 Tema 9. Moje0oBaHHs NOTOKIB COHAYHOI eHeprii 10 cTaionapHoro poromoay.is
3a sICHOTO0 Hela

9.1. HaGmmkeHHs sicHOTO Heba ISl ITOTOKIB COHSIYHOT pajiaril

9.2. [ToTouHU KyT OCBITJICHHS CTAI[IOHAPHOTO (DOTOMOAYJIS MPOTSITOM JIHS.

9.3. MozentoBaHHS MMOTOYHOT IHTEHCHBHOCTI MPSIMOTO Ta AU(PY3HOTO MOTOKIB COHSIYHOT
€Heprii 0 TOPU30HTAIBHOT MOBEPXHI 3a SICHOTO HebA.

9.4. Po3paxyHOK IMOTOKIB COHSTYHOI €HEPTii 0 CTalliOHAPHOTO (POTOMO/IYJIIS 32 TPUITYIICHHS
PIBHOMIPHO SICKPaBOTo Heba.

9.5. Po3paxyHOK IMOTOKIB COHSTYHOT €HEPTii A0 CTAIliOHAPHOTO (OTOMOIYIIS 32
HEI30TPOITHUMH MOJIEJISIMU SICKPABOCTI Heba.

10 Tema 10. OnTumisaiiss eHepreTHYHOI OCBITIEHOCTi (POTOMOYJISI MPOTATOM JTHS
10.1. [loBopoTHi npucTpoi cTexenHs 3a CoHLeM.

10.2. HemepepBHUii Ta AUCKPETHUHN aJITOPUTMHU KEPYBAHHS TIOBOPOTOM.

10.3. 3acobu kepyBaHHs IPUCTPOSMU cTexeHHs 32 COHLIEM.

10.4. TlakeTu porpam 3 po3paxyHKy COHSUYHHX KOOPJIUHAT 1 paialliiiHuX MOTOKIB.
10.5. Metoau oniHku e(EeKTUBHOCTI peXUMIiB cTekeHHs 32 COHIEM.

Mopayas 2. CoHsiYHA TenJIOeHepreTuKa

Ne 3/m TeMma, MUTAHHS, III0 BUBYAIOTHCHA

11 Tema 11. Cousiuni nmpoMeni Ta ix eHeprist

11.1. Ilpupona COHSIUHUX MPOMEHIB.

11.2. CnexTp COHSYHOTO BUITPOMIHIOBAHHS.

11.3. TIpocTopoBO YacoBi mapaMeTpH MPSIMUX COHSYHUX MTPOMEHIB OiJIsi 36MHOT ITOBEPXHI.
11.4. ®i3uyHi MeXaHI3MH MOCIA0JICHHS COHSIYHUX MMPOMEHIB 3¢MHOI0 aTMOC(EpOIO.
11.5. CrangaptHi cTaHu aTMOC(epH 1 COHSIUHI CIEKTPH

11.6. KinbkicHi Ta SKiCHI XapaKTepUCTUKU IPU3EMHUX MOTOKIB COHSYHOI paiarii.

11.7. Ouinka noTeHuiady COHSIUHOT €Heprii 3a BITYM3HIHUMH Ta MIXXHAPOJAHUMHU Oa3zaMu
JTaHUX aKTUHOMETPUYHHX BEJTUYMH.

11.8. MonentoBaHHs MapaMeTpiB MOTOKIB COHSIYHOT €HEPTIi 10 OCBITICHOI MOBEPXHi y
HaOIKkeHH] 'sicHoro Heba'.
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11.9. JlaGopaTopHwuii makeT mporpam Jjisi MOACIIOBAHHS IMapaMeTpiB IHCOAIT MpuiiMadiB
COHSTYHOT €Heprii.

12

Tema 12. B3aemoisi COHSTYHUX NMPOMEHIB 3 reJlioTeXHIYHUMH MaTepiajaMu
12.1. Cxema B3aeMO/Iii CBITIIA 3 TENIOTEXHIYHUMHU MaTEpialaMH.
12.2. KoedirienTy BiOMBaHHS, MOTJIMHAHHS TPOMYCKAHHS 1 BATTPOMIHIOBAHHSI.
12.3. 3anexHicTh Koe(ilieHTa BiJOUBAaHHS MPO30POT0 MOKPHUTTS BiJ KyTa OCBITICHHS.
12.4. CenekTUBHE MOTJIMHAHHS COHSYHUX TPOMEHiB. CeJIeKTUBHO MOTJIMHAOYI MaTepialiy.
12.5. CenekTuBHE TEIUIOBE BUIMPOMIHIOBAHHS HATPITOIO MTOBEPXHEIO.

13

Tema 13. EHepreTruuHuii 6aj1aHc 0CBiT/IEHOT MOBEPXHi
13.1. Bxinni Ta BUXiJHI €HEPreTUYHI TOTOKH.
13.2. Tlotik g0 TubHOI moBepxHi. PiBHssHHSA Dyp’e. KoedilieHT 1 omip TEIIONPOBIIHOCTI.
13.3. TloTik TemIoBTpaT BUIPOMIHIOBAHHSM 110 HeOa 1 JOBKIUIA. CTyIiHb YOPHOTH
MOBEPXHI 1 OMmip paaialiiHol TeTUIoBiAIaYi.
13.4. TloTik TeroBiAavi 10 NPUIIETIIOro mapy TBepaoro Tina. KoedimieHT i omip
TEIUIOB1IIayl.
13.5. Ilpouecu TermiooOMiHy Ha MEXi TBEPIOTO TiJIa 3 PIAMHOIO 1 MOBITPsM. PiBHSIHHS
nogioHocTi. KoedirieHTn Ta ornopu KOHBEKTHBHOI TETUIOB1I1a4i.

14

Tema 14. EHepreTuunuii 6ajaHc TenJoBHX MOTOKIB
14.1. Cknaganss noTokiB TemonepeHocy. EdexTuBHi koediieHTH Ta onopu
TeIUIoNepe1adi.
14.2. I'padiure MOIETFOBaHHS TETUIOBUX TTOTOKIB.
14.3. Mopeinb eneKTpOTEIIOBOI aHAJIOTIT y TETUIOBUX PO3pPaXyHKaX.
14.4. MonenoBaHHs TEIJIOBUX IMOTOKIB Y cepenosuiii EXcel.
14.5. YTo4yHEeHHs mapamMeTpiB piBHOBKHUX TETIOBHX ITOTOKIB METOJIOM TOCIIiIOBHUX
HaOJIMKEHb.

15

Tema 15. ConsiuHi piaiMHHI K0JIeKTOpH
15.1. ba3oBa KOHCTPYKIIis INIOCKOT'O COHSYHOTO KOJIEKTOPA.
15.2. Temo- i Mmaco-oOMiHHI Tiportecu. KoedimienTn TeruioBTpar.
15.3. HomiHanbHi Ta KpuTH4HI pexumu. CtarioHapHuil mpotec.
15.4. Bumoru 10 KOHCTPYKIIHHUX Ta (YHKIIOHATBHUX MaTepianiB. ONTUYHUN K.K.]I.
KOJIEKTOpA.
15.5. PiBHSIHHS TEIUTONPOAYKTUBHOCTI TPYyOUaCTOrO KOJIEKTOPA.
15.6. KoedirieHT epeKTUBHOCTI CIIpUHMalO40i OBEPXHi.
15.7. KoedirieHT TEII0BIABOIY TPYOUaCTOTO KOJIEKTOPA.
15.8. K.k.1. TpyOuyacToro kojaekTopa
15.9. T'onuHHA TETUTOTPOAYKTUBHICTD TPYOYACTOTO KOJIEKTOPa
15.10. CoHsyH1 BOJOIpiiiHI YCTaHOBKHU

16

Tema 16. IloBiTpsinuii COHTYHUI KOJIEKTOP
16.1. BapianTu KOHCTPYKLii MOBITPSIHUX KOJEKTOPIB.
16.2. Bumoru 10 CKIITHOTO IOKPUTTS KOJIEKTOPA.
16.3. ®opma 1 MaTepial MOTTUHAIOYOT TOBEPXHI.
16.4. Minimi3alisi BEepXHixX Ta HIDKHIX ITOTOKIB TETIOBTPAT.
16.5. MaTtemaTHuHa MO/I€]Ib €HEPreTUYHHUX MEPETBOPEHb 1 TEIUIOBUX MOTOKIB.

17

Tema 17. TenyioeHepreTH4YHi yCTAHOBKH 3 A3ePKAJIbHUMHU KOHIIEHTPATOPaMu
17.1. Enementu reometrpuunoi ontuku. KoediieHT BiIOMBaHHS Ta KOHIEHTpaLlli COHAYHOT
eHeprii.

17.2. TInocko n3epkanbHuil kKoHIeHTparop. KoediieHT nmicuaeHHs.

17.3. Mapabommmiaagpuaanid KoHIIeHTpaTop. [1noma ciipuitmMarouoi moBepxHi.
17.4. Tlapaboniunuii panetHuii koHuenTparop. KoedimieHT KoHIIEHTpaIlii.
17.5. Consiuna miy.
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HaBuyagbHUN KOHTEHT
@®opMyBaHHSI NPOrPAMHUX KOMIIETEHTHOCTEM

Ingexc B

MaTpuui IIporpamMHi koMnoOHeHTH

OII1

3K7. HaBuuku BUKopucTaHHs iHQOpMAIiHNX 1 KOMYHIKAIIHHUX TEXHOJIOTIN

3KS8. 31aTHICTB JI0 NOIIYKY, 00poOJIeHHs Ta aHai3y iH(OopMaIlii 3 pi3HUX JHKEPEeI

3K11. | 3ngarHicTs npuitMaT OOTPYHTOBAHI PIICHHS

CKl1. 31aTHICTh 3aCTOCOBYBATH BIIMOBIIHI METOIU MATEMATHKH, MPUPOJHUYMX Ta TEXHIYHUX
HayK 1 KOMITIOTEpHE MporpaMHe 3a0e3redeHHs JUIsi BUPIIIEHHsS 1HXCHEPHHUX 3aBJaHb 3
BIJIHOBJIIOBAaHUX JKEPEJI HEPrii Ta TiIpOCHEPTETHKH.

CK2. | 3parHicTh 3aCTOCOBYBATH 1 IHTETpyBaTH 3HAHHS 1 pO3YMIHHS 1H)KEHEPHUX JUCIUILIIH IS
PO3B’s3aHHS CKJIAJHHX 3a/1a4 3 BIIHOBJIIOBAHUX JKEPEN €Heprii Ta IiJpOeHepreTHKY.

CK3. |3parHicTh pO3yMITH 1 3acTOCOBYBaTH (i3W4HI MPUHLOUIM 1 MaTeMaTH4YHI METO.IH,
HEoOX1/IH1 B rayiy3i BiTHOBJIIOBAHUX JDKEPEN €HEeprii Ta riapoeHEPreTHKY.

CK4. | 3parHicTh BUABIATH, KiIacu(]iKyBaTH 1 onucyBaTH €(EeKTUBHICTh CHCTEM 1 KOMIIOHEHTIB
€HeproCHCTeMH Ha OCHOBI BHKOPHCTAaHHS AHATITUYHUX METOJIB, MOJEIIOBAHHS Ta
€KCHEPUMEHTAIbHUX JIOCII/IKEHb.

CK7. |3patHiCTh OIIHIOBAaTH €HEPreTUYHY e(QEKTUBHICTH 00 €KTiB, pO3pOOIATH  Ta
BIIPOBA/I’KYBATH €HEProOIIaJH1 TEXHOJIOTI].

CKS8. |3parHicTh po3poOISATH TPOEKTH 3 YypaxyBaHHSAM OCOOIMBOCTEH BHUPOOHHIITBA,
eKCIUTyaTallii, TeXHIYHOTO OOCIYroBYBaHHSI Ta yTHIII3allil oOJaJHaHHS BiJIHOBIIOBAHUX
JDKEpEeTI €Heprii Ta I'iIpOeHEPTeTHKH.

CK13. | 3pmarHicTh 3aCTOCOBYBAaTH METOAMKM BHUOOPY €HEPreTUYHOro OONagHaHHS Ta
yCTaTKyBaHHs 00'€KTIB BIIHOBIIOBAHUX JDKEPEI €HEPrii Ta I'IPOCHEPTeTHKH.

CK18. | 3marHicTh BUpiNIyBaTH NpaKTHUHI 3ajadyi, MOB’si3aHI 3 MpoOiemMaMu BHUPOOHUIITBA,
nepeavl Ta po3NOAUIEHHS eIeKTPUYHOI eHeprii.

CK20. | 3parHicTh 3IIHCHIOBAaTH MA1arHOCTHKY OOJIaJJHAHHSA Ta YCTaTKyBaHHS, OpPraHi30BYBaTH
o0CIyroByBaHHS 1  pPEMOHT,  NPOBOAWUTU  cepTHUPIKalil0 ¥  eKcrnepTusy
€JIEKTPOCHEPreTUYHUX Ta  ENEKTPOTEXHIYHUX CHCTEM OO0’€KTIB  BIJHOBIIOBAHOI
€HEePTeTHKHU.

[TPH4. | BcranoBnioBaTH 3B’S30K MK 1HXEHEPHOIO AiSUNIbHICTIO Ta BIUIMBOM ii HAa HABKOJIMIIHE
Cepe/IoBUINEe, 3aCTOCOBYBATH €(QEKTHBHI 3aXOJd MO0 OXOPOHW HABKOJIHMITHHOTO
cepeIoBUINA.

ITPHS. | BukopucroByBaTtu cy4acHi iH(QOpMaLiifHI TEXHOJOrl Ta creliani3oBaHe MporpamHe
3a0e3meueHHs s pO3B’A3aHHs CKJIaJHUX 3a]1a4 NPo(eciifHOi AISUIbHOCTI.

[IPH7. | 3HaHHS 1 po3yMiHHS HAayKOBMX NPHHLMUIIB, L0 JIEXKAaTh B OCHOBI €HEPreTHUYHOI raiysi,
HAaBUYKHU 3aCTOCYBAHHS Cy4YaCHUX MaTeMAaTUYHUX, (PI3UYHUX Ta 1H)KEHEPHUX METOJIB AJIs
PO3B’sI3aHHS CKJIAJHUX 337124 MpodeciitHOi AisIbHOCTI.

[IPHS8. | Cuctemarn3oBaHi 3HaHHS 1 PO3YMIHHS KIIIOUOBMX acCHEKTIB Ta KOHIEMIIM B ramysi
BIJTHOBJIIOBAHOI €HEPreTHUKU Ta T1[POEHEPreTUKH, TEXHOJIOTii BUPOOHMIITBA, Iepenadi,
PO3MOJILTY 1 BUKOPUCTaHHS €Heprii.

[TPHI13. | ExcutyaryBaTu eHepreTuyHe OONaHaHHS Y BIAMOBITHOCTI J0 BUPOOHWYMX IIJIEH,
3aKOHO/JABCTBA 1 HOPMATHBHUX JOKYMEHTIB, 30KpeMa, TEXHIYHMX pEerjlaMeHTIB Ta
IPaBOBUX HOPM B Trajly3i OXOpPOHH 3/10pOB’s JIFOJIeH 1 3abe3nedyeHHs Oe3neku 1HXeHepHOoi
ISJIBHOCTI.

[IPH14. | OGupatu Ta BUKOPUCTOBYBATH MPUAATHI METOAM Ta 3aCOOM BUMIPIOBAHb [l BU3HAYCHHS
3HaYeHb TEXHOJIOTIYHMX MapaMeTpiB IMPOILECIB Ta PEXUMIB POOOTH EHEPreTUYHOro
00J1aTHaHHA BiJIOBIJTHO JI0 CTAH/AAPTIB 1 BUMOT METPOJIOTIUHOI CIIy>KOM YKpaiHH.

[TPH15. | BMiTH BUKOHYBaTH €HEpPreTHYHI PO3PaXyHKH EHEPreTUYHUX 00’ €KTIB BiJHOBIIIOBAHOI

€HEepPreTUKN Ta TiAPOCHEPreTHKH, BUOMpPATH THUMI 1 PO3MIpH OCHOBHOTO 1 JOMOMIXHOTO
oOJraTHaHHSL.
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[TPH21. | 3natu icHyrO4Yl KOHCTPYKIli OOJIaHAaHHS Ta YCTaTKyBaHHS TPU3HAYEHOTO IS

NEPETBOPEHHS €Heprii BiIHOBIIOBAHUX JPKEPET B €IEKTPUYUHY Ta 1HII BUJU CHEPTil.

[TPH22. | 3HaTu 3ax0/au MATPUMKH Ta 3MIHU PEKHUMIB POOOTH CHCTEM €JICKTPOXKHUBIICHHS, 00’ €KTIB

BiJTHOBJIFOBAHOI €HEPreTUKHU, CHCTEM OJINCKABKO3aXMCTY Ta 3aXUCTY BiJ] IEpEHAIPYT.

[TPH23. | 3natu daktopH, 10 NPU3BOAATH 10 BAHUKHEHHSI HE3BOPOTHHUX IMPOIIECIB B yCTaTKyBaHHI

Ta OOJIaAHAHHI ENeKTPUYHHX CTAaHLIA Ta O0O0’€KTIB BiJHOBIIOBAHOT EHEPreTHKH Ta
TiPOCHEPTETHKHU.

10.

JITEPATYPHI JVKEPEJIA

Mopayasb 1. CoHsiuHa eJIeKTpPOeHepreTuKa
Cupotiok C. B., I'anmpuak B.I1., Cranunpekuii T. O. O3HalloMJICHHS 3 METOJMKOIO Ta 3aco0aMu
JOCHIJUKeHb COHSYHUX TIIaHeNed Ta YCTaHOBOK. METOOW4YHI pEeKOMEeHAalii 10 BUKOHAHHS
naboparopHoi pobOoTu 3m00yBauamMu mepuioro (0akamaBPCbKOro) piBHS BHIOI OCBITH 3
muctumuiiny "ConsiyHa ernepreruka’. JIbis, 2025. 16 .
Cupotiok C. B., l'anpuak B.II., Cranuupkuii T. O. docaimkeHHss (OTOETEKTPUUHOTO MOJIYIIS B
MOJIbOBUX yMOBax. METOIUYHI PEKOMEHIAI1 10 BUKOHAHHS JIA0OpaTOPHOI poOOTH 3100yBadyaMu
nepmoro (6akanxaBpchKkoro) piBHS BHUINOI ocBiTd 3 auciumuiind "CoHsiuHa eHepretuka’. JIbBiB,
2025. 8 c.
Cupotiok C. B., I'anpuak B.I1., Cranunpkuii T. O. [{ocimikeHHS CBITJIOBUX BOJIBT-aMIICPHUX
XapaKTepUCTHK  (POoTOeNeKTpHUHOrO MOAyIs. MeTtoauyHi peKoMeHAamii [0 BHKOHAHHS
naboparopHoi poOoTu 3m00yBauamMu meprioro (0OakajiaBpChKOro) piBHS BHIIOI OCBITH 3
mucuututiay "Consiana enepretuka’. JIpBis, 2025. 11 c.
Cupotiok C. B., I'anpuak B.I1., Ctanunpekuit T. O. [{ocnmiKeHHS TEMHOBHUX BOJIBT-aMIICPHUX
XapaKTepUCTHK  (POTOENEKTPUYHOTO MOIydAs. MeToauyHi peKoMeHJamii 10 BUKOHAHHS
naboparopHoi pobGoTu 3m00yBauamMu meprioro (OakajgaBpCbKOro) piBHS BHUIIOI OCBITH 3
muctumuting "ConsiaHa eHepreruka’. JIbis, 2025. 14 c.
Cupottok C. B., T'anmpyak B.II., Cranuupkuii T. O. JlocnipkeHHS BIUIMBY OCBITJIEHOCTI Ta
TEeMIepaTypu Ha MapaMeTpu BOJBT-aMIEPHOI XapaKTEPUCTUKH (OTOCTEKTPUIHOTO MOJIYJIS.
MetoanuHi pekoMeHAallii 10 BHUKOHaHHA JaboparopHoi poOoTH 3700yBadaMy MEPILOro
(bakamaBpchKOTO) piBHSA BUIIO1 OCBiTH 3 AucnuinIiny "CoHsuHa eHepreruka’. JIpBis, 2025. 11 c.
Cupottok C. B., I'anpuak B.II., Cranuupkuit T. O. MonentoBaHHS NOTOYHOI MOTYXXHOCTI Ta
TOJMHHOI IPOAYKTUBHOCTI (POTOENEKTPUUHOTO MOAYJIA. MeToanuHI peKoMeHAallii 10 BUKOHAHHS
naboparopHoi pobOoTu 3m00yBauamMu meprioro (0OakajgaBpChKOro) piBHS BHIIOI OCBITH 3
muctumutiay "ConsiaHa enepreruka’. JIbBis, 2025. 8 c.
Cupotiok C. B., I'anpuak B.I1., Cranunskuit T. O. [JocmikeHHs: epeKTUBHOCTI (POTOETEKTPUIHOL
maHeNi 3 IJIOCKAM J3€pKajJbHUM KOHIIEHTPATOPOM TIIOTOKY COHSYHOI eHeprii. MertoauuHi
pexoMeHaalii 10 BUKOHaHHA J1abopaTopHoi poOoTH 3700yBauaMu mepioro (0akaaaBpChbKOTO)
piBHs BHIO1 ocBiTH 3 aucnuiniiny "ConsyHa enepreruka’. JIssis, 2025. 10 c.
Cupotiok C. B., I'anpuak B.II., Cranuupskuii T. O. JlochimkeHHs CTPYKTYpH Ta eKCILTyaTalliitHuX
XapaKTepUCTHUK aBTOHOMHOI ()OTOENEKTPUYHOI YCTAaHOBKM. MeToauuHi pekoMeHaanii 10
BUKOHaHHSA J1abopaTopHOoi poboTH 3100yBadaMy Nepiioro (6akajlaBpcbKoro) piBHS BHILOI OCBITH
3 mucriuutiay "Consiana eHepretuka’. JIpsis, 2025. 11 c.
Cupotiok C. B., I'anpuak B.II., Cranuupskuii T. O. JlocaikeHHsS CTPYKTYpH Ta eKCILTyaTalliifHuX
XapaKTePUCTHK MEPEKeBOi Ta TrOpuAHOI POTOETEKTPHUUHOI yCTaHOBKU. MeToIMYH1 peKOMeHaallil
70 BUKOHAHHS JIabopaTopHOi poOOTH 3100yBauaMu mepiioro (6akanaBpCbKOro) piBHS BHUINOT
ocith 3 nuciuiutian "CoHsaHa eHepreTuka'. JIpBiB, 2025. 17 C.
Cupotiok C. B., T'anmpuak B.II., Cranunpkuit T. O. OOGrpyHTyBaHHA CTPYKTYpH 1 MapameTpiB
KOMYTalIHHOT Ta 3aXMCHOI amapaTtypu (POTOENeKTpUYHOI YCTAaHOBKM. MeToAMYHI peKoMeHallil
70 BUKOHAHHS JIabopaTopHOi poOOTH 3100yBauamMu mepiioro (6axkaaaBpCbKOro) piBHS BHUINOT
ocBitu 3 nucturiny "Constuna eHepretuka’. JIpBiB, 2025. 23 C.
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Mopnyas 2. CoHsiYHA TenJIoeHepreTuKa
lNanpuak B.I1., Cupotiok C.B., Kopo6ka C. B., Ctranunpkuii T.O. [IpuBeneHHs] akTHHOMETPUYHHUX
BEJIMYMH JIO IIKaTM JIOKAILHOTO COHSYHOTO Yacy. MeToauyHi peKoMeHAamii 10 BUKOHAHHS
nabopaTopHoi poOoTH 3m00yBadyamu Tmeprioro (0akajgaBPChKOTO) pIiBHS BHUIOI OCBITH 3
muctumtiny «CoHsiuHa eaepretukay. JIbsis, 2025. 7 c.
lanmpuak B.I1.,, Cupotiok C.B., KopoOka C.B., Cranunpkuii T.O. JlocnmimkeHHS TEIIOBHX
XapaKTePUCTHK a0COpOEepiB COHSYHHX KOJIEKTOPiB. METOIWYHI peKoMeHMalii 1O BUKOHAHHS
nabopaTopHoi poOoTH 3m00yBadyamu Tepiioro (06akajgaBpChKOIO) pIiBHS BHIOI OCBITH 3
muctumiing «CoHsiuHa eHepretukay. JIpsis, 2025. 12 c.
lNanmpuak B.II., Cupotiok C.B., KopoOka C. B., Cranunpkuii T.O. JlocmiKeHHS ONTHYHHX
XapaKTEepUCTHK TPO30POT0 TOKPUTTA COHAYHHMX KOJEKTOpiB. MeTonuuHi pekoMeHpamii a0
BHKOHaHHS J1abopaTopHOi poOOoTH 3100yBavyaMu repiioro (0akajaBpChbKOTo) piBHS BHUIIOI OCBITH
3 puciurutind «CoHsiyHa eHeprerukay. JIpsis, 2025. 10 c.
lNanpuak B.I1., Cupotiok C.B., Kopo6Oxka C. B., Cranunpkuii T.O. MaTtemaTuyHe MOJETIOBaHHS
pamiamifHUX TeIUIoBTpaT abcopOepoM COHSYHOTO KOJIEKTOpa. MeToauyHi peKoMeHmallii 1o
BHUKOHAaHH$ J1abopaTopHOi poOoTH 3100yBauaMu nepuoro (6akanaBpChKOro) piBHsI BHUIOI OCBITH
3 muciuutian «CoHsiyHa eHepreTukay. JIpBiB, 2025. 7 c.
lanpuax B.I1., Cupotiok C.B., Kopo6ka C. B., Cranuupkuii T.O. O3HalioMIIeHHS 3 KOHCTPYKIII€IO
Ta MmapamMeTpaMu COHSYHHMX KOJICKTOPIB PI3HUX THIIB. METOIUYHI PEKOMEHMAIl 10 BUKOHAHHS
naboparopHoi pobOoTu 3m00yBauamMu meprioro (0OakaidaBpChKOro) piBHS BHIIOI OCBITH 3
muctumuiing «CoHsiyHa eHepreTukay. JIpsis, 2025. 14 c.
lanpuyax B.I1., Cupotiok C.B., KopoOka C. B., Cranuupkuii T.O. JlocmipkeHHS CTPYKTypH
COHS'YHHMX BOJOTPIHHMX YCTaHOBOK. MeTOAMYHI peKOMEHJamii 10 BHUKOHAHHS J1abopaTopHOL
pobotu 3700yBayamMu nepioro (0akagaBpCbKOro) piBHS BHINOI OCBITU 3 AUCHMILIIHU «COHAYHA
eneprerukay. JIpis, 2025. 16 c.
lNanpuak B.I1., Cupotiok C.B., Kopobka C. B., Cranumpkuii T.O. [locmipKeHHS TiApaBIiqHOTO
OTIOPY PIAMHHOTO COHSYHOTO KOoJIeKTopa. MeToan4H1 peKoMeHaIlli 10 BUKOHAHHS J1abopaTopHOT
pobotu 3700yBauyamMu mepioro (0akagaBpChbKOro) piBHS BHUIOI OCBITH 3 AMCHMILIIHU «COHAYHA
enepreruka». JIpBiB, 2025. 8 c.
lanpuax B.I1., Cupotiok C.B., Kopo6ka C. B., Cranuupkuii T.O. JochimkeHHs cTanoi dacy
PIAMHHOTO COHSIYHOTO KoJieKTopa. MeTonnyHl peKkoMeHAalii /10 BHKOHAHHS J1abopaTopHOi
pobotu 3700yBauyamMu mepioro (0akaaaBpChbKOro) piBHS BHIOi OCBITH 3 AMCHMILIIHU «COHAYHA
eHeprerukay. JIpBiB, 2025. 11 c.
lanpuax B.I1., Cupotiok C.B., Kopo6xka C. B., Ctanunpkuit T.O. JlocnimkeHHs eKCcITyaTaliiHux
XapaKTePUCTHK COHSYHOI BOJOTPIMHOT YCTAaHOBKH. METOIWYHI PEKOMEHMAIlii 0 BUKOHAHHS
nabopaTopHoi poOOTH 3700yBayaMu mepuioro (6akajaBpChKOTO) piBHSA BHIIOi OCBITH 3
muctumutiay «CoHsiaHa eHepreTukay. JIpsis, 2025. 10 c.
I'anpuak B.II., Cupotiok C.B., Kopob6ka C. B., Cranuupkuii T.O. Po3paxyHok po6odmx
XapaKTePUCTHK ITOBITPSHOTO COHSYHOTO KOJIEKTOpa. METOIUYHI PEeKOMEHJAIlli 10 BUKOHAHHS
nabopaTopHoi poOOTH 3700yBayaMu mepuioro (6akajgaBpChKOTO) piBHA BHIOi OCBITH 3
muctumuting «CoHsigHa eHepreTukay. JIppiB, 2025. 12 c.
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1. HarmionanbHa 6i0mioTeka Ykpainu imeni B. 1. BepHancekoro: http://www.nbuv.gov.ua/;
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2. JIpBIBCBKA  HaIlOHAJILHA 610mioTeKa iMmeni Bacuns  Credanuka:
http://www.lsl.lviv.ua/;

3. HamionanpHa HaykoBa ciibChKOTOCIIONAapCchbka 0i0mioTeka HanioHanpHOI akagemii arpapHUX HayK:
http://www.dnsgb.com.ua/;

4. JlpBiBCchbKa OOJlacHA yHIBepcaiibHa HaykoBa Oibmioreka: http://lounb.org.ua/.

5. bibmioreuno-iHpopmariiitHi pecypcu — KHIKKOBUN (QoHI, mepioanka Ta (OHIM Ha CICKTPOHHUX
Hociax Oibmiorekn JIHYBMbB imeni C.3. I'’KHMIBKOro, IepXaBHHX OpPraHiB HayKOBO-TEXHIYHOI
iH(dopmartii, HayKOBHUX, HAYKOBO-TEXHIYHUX 01010TeK Ta 1HIIMX HAyKOBUX 010J110TeK YKpaiHu.
6. «Consuna enepreruka». [EmextponHmii  pecypc] opimidinuit  calT. —
https://moodle.lnup.edu.ua/course/view.php?id=10830.

7. http://www.viessmann.ua

8. http://www.sintsolar.com.ua

9. https://aseu.org.ua/

HayKoOBa Ykpainu

URL.:

IMoaiTnka ouiHIOBaHHS

IMoaiTuka moao neaaiHiB Ta nepeckjaganHs: PoOoru, siKi 31aI0ThCS 13 MOPYIICHHAM
TEPMiHIB 0€3 MOBaXHUX NMPHUYUH, OI[IHIOIOTHCS HA HIDKYY OMIHKY (75% Bix MOMXIJIMBOI MaKCHMaTbHOL
KiIbKOCTI OaniB 3a BuJ OisuibHOCTI OainiB). IlepecknamanHs MOAyNiB BiIOyBaeThCsA 3a HAasIBHOCTI
MOBAKHUX NMPUYHH (HATTPUKIIAI, JTIKApHIHHIA).

IMoaiTuka moao akageMiyHoi Jo0pouyecHocTi: CHUCYBaHHA IMiJ Yac KOHTPOJBHHUX pPOOIT
3a00poHeH] (B T.4. i3 BUKOPUCTAHHSAM MOOUIBHHX JeBaiiciB). MoOOUIBHI TPHUCTPOI TO3BOJSETHCS
BUKOPUCTOBYBATH JIUIIE MiJ Yac OH-NAH TECTYyBaHHS Ta MiJATOTOBKM MPAaKTHMYHUX 3aBJaHb i Yac
3aHATTS.

IMoaiTuka oo BiaBinyBanusi: BinBimyBaHHS 3aHSATh € OOOB’SI3KOBUM KOMIIOHEHTOM
OIIHIOBaHHS. 3a OO0’€KTHBHUX TPUYMH (HAMPHUKIAA, XBOpOOa, MpareBIaAMITyBaHHSI, MiXHApPOIHE
CTOXKyBaHHS) HaBYaHHSI MOXKE BiIOyBaTHCh B OH-JaiiH ¢opMi 3a MOTOMKEHHSM 13 BEIy4YUM
BHKJIaJ]a4ueM KypcCy.

OuinoBanus
OcraroyHa OIliHKA 3a KypC, B MEXaxX KOXKHOTO MOJYJISI, PO3PaxOBYEThCS HACTYITHUM YHHOM:
CYMY€EMO T10 KOKHOMY 3 PO3JUTIB JAUCHUIUIIHU MOTOYHUNA KOHTPOJIb SIKUH oliHIOeThes B 50 GaniB Ta
M1JCYMKOBUH KOHTpOJb 50 GaiiB.

Moayasb 1. CoHsiuHa eleKTpPOeHepreTuKa

[Totoune TecTyBaHHs Ta caMocTiiiHa poboTa (pazom 50 GaiiB) [IMK (ex3ameH) Cyma
T1 T2 | T3 T4 | T5 T6 | T7 | T8 T9 | T10
50 100
3 4 4 6 6 6 6 6 6 3
MoayJb 2. CoHsiuHA TeNnJ0eHepPreTHKa
[ToToune TecTyBaHHs Ta caMoCTiitHa poboTa (pazom 50 GaniB) I[IMK (ex3amen) Cyma
T11 T12 T13 T14 T15 T16 T17
50 100
6 7 7 7 9 7 7

T1, T2 ... T13 — Temn
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