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Crtax po6oTtu 16 pokiB. ABTop nonaj 200 HayKOBHX | HaBYa/IbHO-
MEeTOJAUYHUX Npalb. [IpoBiAHUN BUKIaAay AucuumiIiz: «KpucTtaaiuyHi COHAYHI
esleMeHTH», «KoMbiHOBaHI ¢poTOeHepreTUYHi yCTaHOBKK», «BakyyMHa
TexHiKa», «OCHOBH eJIEKTPOHHOI'0 3aXUCTy» Ta iH.

JeTasbHille 1po BUKJIaJja4ya Ha caiTi kadenpu

3arasbHa iHpopmanisa

AHoTanjisa

BuknaZiaHHs HaBYaIbHOI JUCLMILIIHYU «KoMI'lIoTepHe MO/ie/1II0BaHHA Ta NPOEKTYBAHHSA CUCTEM
COHSIYHOI eHepreTUKU» CIIpSIMOBaHe Ha 3J00yTTS TEOPETUYHUX i IPAaKTUYHUX 3HaHb L0/10 CyYacHUX
MEeTO/iB MaTeMaTUYHOT0 Ta KOMIT'IOTEPHOTO MO/JIE/JII0BAHHS CUCTEM i MPOLECIB, IKi BAKOPUCTOBYIOThCS
B IPOEKTYBaHHI CUCTEM COHAYHOI eHepreTUKHU. B X011 HaBYaHHA CTYZEeHTH Ji3HAIOTHCH, K CTBOPHOBATH
imiTanifHi Mmozei, iHTepIpeTyBaTU OTPHUMaHi pe3yJibTaTU MO/ieJII0BaHHS, BAKOPUCTOBYBAaTHU OTPHUMaHi
pe3y/IbTaTH JJisl LOCATHEeHHS 0CTaBJIeHUX Liijiel JOoCiPKeHHs ab0 IPOeKTyBaHHs, pO3BUBAIOTh
HaBHUYKHU IIpalli 3 NaKeTaMU IPUKJIAJHUX [IPOTrpaM.

MeTa Ta niji AUCIUILIIHU

OBoJIOAiHHS TEOPETUYHHUMM 3HAHHSAMH Ta MPAaKTUYHUMHU HaBUYKaMH y chepi po3B’sA3aHHS iHKeHEPHUX i
HayKOBHX 33/1a4 3 IPOEKTYBAaHHS CUCTEM COHSYHOI eHepPreTUKU 3 BUKOPUCTAHHSM 3ac006iB
aBTOMATHUYHOTO NMPOEKTYBaHH:A Ta nporpaMHux nakeTiB CAD Ta CAE. ®opmMyBaHHS pO3yMiHHS
TEOPEeTUYHUX MPHUHITUITIB, CyYaCHUX KOHIIENIiH Ta MPaKTUYHUX METO/IiB KOMIT' IOTEPHOTO MPOEKTYBaHHS,
BJIOCKOHaJIeHHs1 BUKopucTaHHs 3aco6iB CAD Ta CAE sik oCHOBH /151 I0CATHEHHS 1[iJiel AOCTi/pKeHHS],
MpPOeKTyBaHHS Ta BUPOOHUIITBA
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dopmar 3aHATH

Jlektii, 1abopaTopHi po60TH, po3paxyHKOBa po60Ta, KOHCYJ/IbTallii, eK3aMeH.

KoMneTreHTHOCTI

CK1. 3paTHicTb 06IPYHTOBAHO 06MPATH, 3aCTOCOBYBATH HasABHI Ta po3p06JIATU HOBi MeTO Y, METOIUKH,
TeXHOJIOTII I/I BUpILIeHHA iH)KeHepHUX 3aBJlaHb eJIeKTPOeHEePreTUKH, eJIeKTPOTEXHIKH Ta
eJIeKTPOMEeXaHIKH, a TaKOX MiKpO- Ta HAHOCUCTEMHOI TEXHIKHU.

CK2. 3paTHicTb 3/1iliCHIOBAaTH TECTYBAHHS Ta J[iarHOCTUKY NPUJIA/IiB Ta 00J1aIHAHHS, @ TAKOX
006p0o06JIeHHd ¥ aHaTi3 OTPUMaHUX Pe3y/IbTaTiB.

CK3. 3paTHicTb 3acTOCOBYBAaTH OTPUMaHi TeopeTUYHI 3HAHHS, HAYKOBi ¥ TeXHiUHI MeToAU A1
BUpIllleHHSI HAYKOBO-TEeXHIYHUX TPO06JIeM eJIEKTPOEHEPTETUKY, eJIEKTPOTEXHIKU Ta eJIeKTPOMeXaHiKH, a
TaKO0X MIKpO- Ta HAHOCUCTEMHOI TeXHIKH, OL[iHIOBATH OTPUMaHI pe3yJIbTaTH.

CK5. 3paTHicTb JIaHyBaTH, BUKOHYBATH M KepyBaTH TEOPETUYHHUMHU Ta eKCIepUMeHTaJIbHUMHU
HayKOBUMHU JOCJiX)KeHHAMHU Y cdepi esleKTpoeHepreTUKH, eJIeKTPOTEXHIKU Ta eJIeKTPOMeXaHiKy, a
TaKO0X MIKpO- Ta HAHOCUCTEMHOI TeXHIKHU.

CK7.3paTHicTb MPOEKTYBATH Ta BIPOBa/XKyBaTH epeKTUBHI, Ha/[ilHi I 6e3MeuHi, 3B’A3aHi 3 Mepexelo Ta
aBTOHOMHI eJIeKTpOreHepyl04i yCTAaHOBKH U CTaHL|i, 110 BUKOPUCTOBYIOTh BiZJHOBJ/IIOBaHI /pKkepeJia
eHeprii, 30kpeMa GOTOeJEKTPHUYHI.

CK8. 3paTHicTb n/1aHyBaTH BIPOBAXKEHHS | KepyBaTU poOOTOI0 BiJHOBJIIOBAHUX JiXKepeJl eHeprii s
3abe3MeyeHHs CTaJ0r0 PO3BUTKY €eHePreTHKU Ha OCHOBI TEXHOJIOTiH PO3YMHUX MEPEX, pO3MoJiJeHol
reHeparil Ta aKkyMyJIl0BaHHs eHepril.-

Pesynb'ra'm HaBYaHHA

PH2. BusHayaTu HanpsiMu, po3po6JITHU U peali3oByBaTU IPOEKTHU CTBOPEHHS Ta MOJAepHi3aLii
€JIeKTPOEeHEePreTUYHUX, eJIEKTPOTEXHIYHUX Ta eJIeKTPOMEXaHIYHUX KOMIIJIEKCIB i CUCTEM, a TAKOXK
BUPOOHHLITBA MiKPO- Ta HAHOCUCTEMHOI TEXHIKU 3 ypaxyBaHHSM TeXHIYHUX, EKOHOMIYHUX, IPABOBUX,
couja/IbHUX Ta €KOJIOTIYHUX aCleKTiB.

PH7. BynyBaTu ¢ focnimkyBaTy ¢i3uyHi, MaTeMaTU4Hi i KOMI'IoTepHi Mo/ieJli 06’€KTIB Ta npoLeciB
€JIEKTPOEeHEePreTUKH, eJIEKTPOTEXHIKH, eJIeKTPOMEXaHiKH, a TAK0X MIKpO- Ta HAHOEJIEKTPOHIKH.
PHc1.1. Bu3HauaTu onTUMaJbHi TEXHOJIOTII, cxeMU opraHisariii il napamMeTpu 06J/1alHAHHS yCTAaHOBOK Ta
CTaHLi{ 3 BUPOOHHUIITBA eJleKTpOeHePrii Ha 0OCHOBI BilHOBJIIOBAHUX Ji)KepeJ eHepril, 30kpeMa
doTOoeIeKTPUUHUX.

PHc1.2. Bu3HayaTu onTUMaJIbHI TEXHOJIOTI], mapamMeTpu 06/1aIHAHHS TA CIIOCOOH YIPaBIiHHA POGOTOI0
CUCTeM aKyMyJII0BaHHA eHeprii /11 MaHeBpYBaHHA 1 NiATpUMaHHA 6a/1aHCy B eHepreTUYHUX CUCTeMax
3 BiIHOBJIIOBAaHUMHM JiXKepeJlaMU eHepril.

PHc2.2. BusHayaTu pexXUMH po6OTH NPUCTPOIB MiKpO- Ta HAHOCUCTEMHOI TEXHIKH /J151 3a6e3eyeHHs
MaKCHMaJIbHOI epeKTUBHOCTI CUCTEM BiZJHOBJIIOBaHOI reHepallii, 30kpeMa pOTOENeKTPUUHHUX.

PHc2.4. [InaHyBaTH BOPOBa/P)KEHHS HOBUX IIPOEKTHUX PillleHb ¥ pO3p0OKY Ta BUPOOHUITBO IPUCTPOIB
MIKpO- Ta HQHOCHUCTEMHOI TeXHIKH [IJI1 CUCTEM BiJJHOBJIIOBAHOI reHepaliii.

06car AMCHMILTIHA

3aranbHui o6car aucnumiaing 150 rog. (5 kpeauTtiB ECTS): nekuii - 32 rog., 1abopaTopHi po6oTH - 32
roi., caMmocTiiHa po6oTa - 86 ro.

IlepeaymMOBU BUBYEHHS AUCHMIUIIHU (MpepeKBi3uTH)

KoMmneTeHTHOCTi, IKUMHU Ma€ BOJIOAITH CTYAEHT (AUCLUILIIHU):
- ¢i3uKa TBepAOro Tija;
— BJIACTUBOCTI Ta Cy4acHi MeTOU AOCJiJPKEHHS HalliBNIPOBIIHUKOBUX NPHUJIAJiB.

0co06JIMBOCTI AUCIUILIIHU, METOAH TAa TEXHOJIOTII HaBYaHHA

TeopeTU4HHMI1 aHaJIi3 HAYKOBUX [XKepeJi, CTBOPEHHS BJIAaCHOTO TEXHIYHOTO MPOEKTY, po60OTa B MaJIUX
rpynax, NpakTH4Hi BIIpaBHU.

Jucuuniiina no6yjoBaHa Ha PO3rJs/i NPaKTUYHUX pillleHb Ta NPOEKTIB /s IPOMUCIOBUX 06'€EKTIB
YkpalHu ¢ ypaxyBaHHSIM pO3IJIsAAY CBITOBUX AOCATHEHB i pillleHb y cdepi BiAHOBJIIOBaHOI eHEPreTUKH.

HarnionaAsuuit Texuianuit ynisepeurer
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B pamMkax caMocTiliHOI po60TH CTyeHTaM NMPONOHYEThCS pO3paxyHKOBa poboTa, iKa A03BOJIUTh
cbopMyBaTH iHAWBIIya/bHI HABUYKH IPOEKTYBAHHS 3aBePIIeHUX pillleHb AJIs MoAasbInoi mpodeciiHol
AiIJIbHOCTI.

IIporpama HaB4YaJIbHOI AUCLHUILIIHU

Temu JIeK1iiHUX 3aHATh

Tema 1. OCHOBHI IOHATTS | BU3HAYEHHA.

[IlpegMeT AUCUMIIIIHYA; METH i 3aBAAaHHSA JUCUUIIIHU, CTPYKTYpa JUCLMUILIIHH.

[ToHATTS MoJle/TIOBaHHS. 3aCO0U NIpeiCTaBJeHHA Mo/Jlesiei. (4 roj.)

Tema 2. OCHOBU NPOEKTYBAaHHS COHIYHUX EHEPreTUYHUX YCTAHOBOK.

Knacuodikalliss COHTYHHUX eHEPreTUYHUX YCTaHOBOK. COHAYHI CCTeMU /il reHepallii TenJoBoi eHeprii.
CoHsiyHi cucTeMH A1 reHepallil esleKTpuyuHoi eHeprii. KoreHepaliiliHi consiuHi ycTaHoBKY (4 ro/.)
Tema 3. ®i3uyHi npoliecu y COHAYHUX eHEPreTUYHUX YCTaHOBKaX.

['eHeparis1, mepeTBopeHHs, 36epiraHHs Ta lepe/laBaHHSA TeIJIoBoi eHeprii. [eHepallisi, HepeTBOpeHHH,
30epiraHHs Ta nepeaaBaHHs eJIeKTPUUHOI eHeprii. BUIM COHAYHUX eJIEKTPUYHUX CTaHIIN (4 rop.)
Tema 4. EkoHOMiuHi Ta KJIiMaTH4YHiI 0CO6JIMBOCTI MPOEKTYBAHHS COHIYHUX EHEPreTUUHHUX YCTaHOBOK.
Cy4acHi TpeHY NPOEKTYBAHHSA COHAYHUX eHePTeTUYHUX YCTaHOBOK. EKOHOMIYHI TeHAeHLii NiATPUMKU
reHepariil BiIHOBJIOBAHUMM JiXKepeJsiaMU eHeprii B YkpaiHi Ta B cBiTi. OCHOBY BIJIMBY POOOTU COHAYHUX
eHepreTUYHHX YCTAaHOBOK Ha KJIIMAaTU4YHI Ta eKOJIOTiuHi yMOBH B MicIsX ix po3TaiyBaHHs. (4 roz.)
Tema 5. [IporpamHi nakeTu /151 MOJie/Il0BaHHS pOOOTH COHSIYHUX eHepreTUYHUX YCTaHOBOK

[lakeT MozentoBaHHs PVsyst. OcHoBHi BiacTuBocTi nakety SolidWorks/FlowSimulation. [IporpamMmuuii
naketr MATLAB. (4 roza.)

Tema 6. MogentoBaHHi B makeTi SolidWorks/FlowSimulation.

CuctemHe MoetoBaHHs. 0co6MBOCTI MoJlesitoBaHHi B makeTi SolidWorks/FlowSimulation.
PenaryBaHHs 6i6J1ioTek MaTepiasiB. lojaBaHHS BJAaCHUX KOHCTPYKTUBHUX MaTepiasiB. MoJen0BaHHS
pPOOGOTU COHTYHUX CUCTEM JJIs1 TeHepallil TeNnJI0BOI eHeprii Ta TenJ10BUX NPOLECIB Y KOreHepaliHUX
COHSIYHMX YCTaHOBKax. (4 ron.)

Tema 7. MopesntoBaHHS COHSAYHOI cTaHIii B maketi MATLAB.

JlBa migxoau 10 MOJieJIlOBaHHSA eJleKTPOHHOI TexXHiKM B nakeTi MATLAB. Mojie/1toBaHHS XapaKTePUCTUK
¢doToeneKTpUUHUX NaHesel. MoiesTI0BaHHSA COHSAYHOI GOTOENeKTPUYHOI cTaHLii. (4 roj.)

Tema 8. MogentoBaHHS COHSAYHOI cTaH1il B makeTi PVsyst.

[Iporpama PVsyst. CTBopeHHSI MOZieJli BUMOT KOPUCTyBada Ta BU3HAYEHHA XapaKTePUCTUK
po3TallyBaHHS COHSIYHUX NaHesel. BUKopuCTaHHSA Ta iIMIIOPT METEOPOJIOTIYHUX MoAeiet. [lonepegnii
Ta OCTAaTOYHUIM PO3PaxXyHKU COHSAYHOI cTaHLii. (4 rof.)

Temu NPAKTUYHHUX 3aHATH
BigcyThi

Temu 1a60paTOPHUX POGIT

JIP 1. Po3paxyHOK TeNJIOBUX MOKA3HUKIB CUCTEMH i3 TEMJIOBUX COHSIYHUX KOJIEKTOPIB.

JIP 2. Po3paxyHOK TeNn0BUX MOKAa3HUKIB KOreHepaliiHOI COHSYHOI cucTeMU Ha 0cHOBI PVT coHssuHUX
naHeJien.

JIP 3. Po3paxyHOK TeNJI0BUX MOKA3HUKIB BUCOKOKOHLIEHTPALIIHHOI COHSAYHOI CUCTEMU.

JIP 4. [lepBMHHNI PO3paxyHOK COHAYHOI CTaHIil Ta CUCTeMH 1l KepyBaHHSA B nakeTi PVsyst.

JIP 5. Po3paxyHok coHsiuHOI cTaHLii 3 pexkxuMoM offline.

JIP 6. Po3paxyHOK COHAAYHOI CTaHLil 3 MiKJYEHHAM 10 MepPeXI.

JIP 7. Po3paxyHOK NPOMHMC/I0BOI COHAYHOI CTaHLil BEJIMKOI NOTY>KHOCTI.

JIP 8. AHaJ1i3 MOXJ/IMBUX BapiaHTIiB KOMIIJIEKTallil COHAIYHUX eJIEKTPUYHUX CTAaHLiN Pi3HOI MOTYKHOCTI

CamocriiiHa po6oTa

[HAMBifyasbHe 3aBaHHA — pO3paxXyHKOBe 3aB/JaHHS.

Tema Ha BUGIip:

PP 1: MosenbHe NPOEKTYBaHHS TENJIOTE€HEPYIOYOI COHAYHOI CUCTEMH [IJI1 IPUBATHOTO BUKOPUCTAHHS.
PP 2: MosiesibHe NPOEKTYBaHHS COHAYHOI €JIeKTPOCTAHII /i/11 BUKOPUCTAHHS 32 YMOBAaMHU "3eJIeHOr0

Tapuody".
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PP 3: MojiesibHe NPOEKTYBAHHS KOreHepalitHOI COHSTYHOI CUCTEMMU JiJ1s1 PUBATHOT'0 BUKOPUCTAHHS.
PP 4: Moge/ibHe NPOEKTYBAaHHSA COHAYHOI €JIEKTPOCTAaHLil MPOMHUCI0BOTrO PiBHSA MOTYKHOCTI.

JliTepaTypa Ta HaBYaJ/IbHi MaTepiain

OcHoBHa JiiTepaTtypa:

1. Harvey Gould, Jan Tobochnik, and Wolfgang Christian. An Introduction to Computer Simulation
Methods Applications to Physical System. - 2016. - 780p..

2. Semiconductor Device Physics: Basic Principles, 4th ed. / D. Neamen. - McGraw- Hill, New York, NY,
USA, 2012.

3. Solar energy. The physics and engineering of photovoltaic conversion, technologies and systems. /

A. Smets, K. Jager, O. Isabella, R. van Swaaij, M. Zeman. - UIT Cambridge Ltd, England, 2016.

4. Oropoanuk K. B. /MojeitoBaHHS B eJIEKTPOHIIli : HaBYa/IbHUM nocioHuK / K. B. Oropoanuk, b. I1.
Knuw, I1. M. Patywnug, O. O. Jlazapes// - Binnunyg : BHTY, 2017. - 118 c.

5. Flow Simulation 2020 Tutorial [EnekTponHuit pecypc| — EnektpoHHi Tekctosi gani (1 ¢aia: 15,6
Mo6aiiT). - Dassault Systems, 2020. “SOLIDWORKS Home directory” \SOLIDWORKS Flow
Simulation\lang\english\Docs\Tutorial.pdf

6. Thermal Design of Electronic Equipment. Ed. Ralph Remsburg, CRC Press LLC, 2001

7. Deambi S. / Photovoltaic System Design Procedures, Tools and Applications / S. Deambi// CRC Press,
2020.

8. Khatib T./ Modeling of Photovoltaic Systems Using MATLAB: Simplified Green Codes/ T. Khatib // John
Wiley & Sons, Inc.,, 2016

9. Henry W Ott Electromagnetic-compatibility-engineering. John Wiley & Sons, Inc. 20009...

JozaTkoBa JiTepaTypa:

1. YHiBepcasbHui MaTemMaTuyHui nakeT MATLAB i Tunosi 3aga4i 0649rc/t0Ba/IbHOI MaTEMAaTHKHU.
HaBuasnbHuM nocioHuk.— K.: HAY, 2004. - 176 c.

2. TEC / Peltier Element Design Guide [EnekTpoHHuit pecypc] https://www.meerstetter.ch/customer-
center/compendium/32-tec-peltier-element-design-guide

3. Pvsyst 7 - HaBuasibHi MaTepiain YactuHa #1 [Enexktponnuii pecypc] https://youtu.be/Ul4RVFA-TcA
4. Pvsyst 7 - HaBuasibHi MaTepianu YactuHa #2 [EnexkTponHuit pecypc] https://youtu.be/xj919K60snl
5. PVsyst tutorial [EnekTponHuii pecypc]

https: //www.youtube.com/channel /UCMzsEWHk3f7XD dgllngmz

6. PVsyst. HaykoBi BusanHs [EnekTpoHnuii pecypc] https://www.pvsyst.com/scientific-publications/.
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Cucrema OLiHIOBAaHHA

Kpurepii onjiHI0OBaHHA yCHIIMHOCTI CTyA€HTa IlIkasa oniHIOBaHHA

Ta PO3MOAiI 6aiB Cyma HanjioHasbHa oLjiHKa ECTS
[TizcyMKoOBa OLiHKa CKJIaAa€ThCA i3 HACTYITHUX 6asiB
060B'I3KOBUX YaCTHH: 90-100 BigmiHnHO A
1. 3BiTH 3a pe3y/IbTaTaMy BUKOHAHHS KOHTPOJbHUX 82-89 Jobpe B
po6iT 1,2 - 10 6aJjtiB koxxHUH (20%). 75-81 Jlo6pe C
2. 3BiTH 3a pe3yJibTaTaMu JIabopaTOPHUX po6iT 1-8 - 64-74 3aJi0BiJILHO D
5 6aniB koxHu (40%). 60-63 3aJl0BiJIbHO E
3. 3BiT 3a pe3yJsibTaTaMu iHAUBiAyasbHOI PP - 20 35-59 He3azoBinbHO FX
6asiB (20%). (moTpibHe Jo/aTKOBE
4. [lizcyMKOBHH KOHTpPOJIb - 20 6asiB (20%). BUBYEHHSH)
1-34 HezapoBinbHO F
(moTpiOHE MOBTOpPHE
BUBYEHHS )

HopMmu akaaemMiyHOI eTHKM i IOJIITUKA KypCy

CTyleHT NOBUHEH J0TpUMyBaTUCcA «KoJlekcy eTUKHU akaieMiYyHUX B3a€EMOBITHOCHH Ta 106pOYeCHOCTI
HTY «XIIl»: BUABJAATH AUCUUILIIHOBAHICTh, BUXOBAHICTBh, J060PO3UUYJINBICTD, YECHICTB, BiANIOBIAAIBHICTb.
KoHouikTHI cuTyariil NIoBUHHI BiIKPUTO 0GroBOPIOBATHUCS B HAaBYAJIbHUX IPyIax 3 BUK/AaJa4YeM, a IPU
HEMOJIMBOCTI BUpilleHHsI KOHQJIIKTY — JOBOAUTHCA [0 BifoMa crliBpobiTHUKIB JUPEKLil iIHCTUTYTY.
HopmaTuBHO-IIpaBoOBe 3a6e3MeYyeHHs BIIPOBAKEHHS IPUHIIUIIIB akaaeMidyHoi jo6podecHocTi HTY
«XTIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsa
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