CUNABYC OCBITHbOI KOMMNOHEHTU

AJIbTEPHATHBHI CHCTEMH €eHepro3ade3neyeHHs
MiANPUEMCTB Xap4y0BOI iIHAYCTPil

‘/ , Viribys unitis \V

R ol
crnemiajabHiCTh 131 «IIpukiaagHa MexaHika» 000B’A3KOBICTH BHOIpKOBa
AMCUMILTIHA
OCBITHI Iporpamu «O01agHAHHS TePePOOHHUX | dakyabTer MEXATPOHIKM Ta IHXKUHIPUHTY
Xap40BHX BUPOOHUIITB)»
OCBITHIil piBeHb nepmmii (0akajaBpcbKHii) kadenpa 00J1a/ITHAHHA Ta IHZKMHIPUMHTY IepepoOHuUX i Xap4oBHUX

BHPOOHHUUTB

BUKJIAJTAY
3aropyabko Auapiii MukojganoBu4

Bua ocsira — cnienianbHicTh «OQ01a1HAHHS NepPepOOHHUX TA XapUOBUX BUPOOHULITB.

HaykoBuii CTyniHb — KAaHAUAAT TEXHIYHUX HAYK, creliaiabHicTh 05.18.12 — mpouecu Ta 00,12 ITHAHHA Xap40BHX,
MiKpoO0ioJioriyHuX Ta (papmManeBTUHYHUX BUPOOHUITB.

Buene 3BaHHA — 100EeHT Kadeapu 00/1aJHAHHA TA IHKUHIPUHTY NepepoOHHUX i Xapu0BUX BUPOOHHMITB.

Jocsix podoru — 10 pokis.

IToxa3nuku npodgeciiiHol AKTUBHOCTI 3 TEMATHKH KYpCY:

e aBTOP METOAMYHHMX PO3POOOK;

e 32021 p. mo TenepimHii yac — excnept cekuii S «IIpogoBoabua 6e3nexa, pecypcosdepirarye ciibcbke Ta
JIicoBe ToCIoAapCcTBO, A0CIIIKEeHHS] MOPCbKHX, IPUOPE;KHNX Ta BHYTPIiLIHIX BoJ, 6ioexkoHOMiKka» KoHkypcey
NPOEKTIiB HAYKOBHUX POOIT Ta HAYKOBO-TEXHIYHHUX (€KCIIEPMMEHTAIbHHUX) PO3PO00OK MOJIOAMX BUCHHX
(MinicTepcTBO OCBiTH | HAYKH YKpaiHn);

¢ KepiBHUK Ta BiANOBiaJbHNI BUKOHABENb AePKOIOIKETHIUX TeM Ta YYACHHK HAYKOBHUX i METOAMYHMX
KOHGepeHLi.

Temepon 0505474173 emextponna zagorulko.andrey.nikolagvich@gmail.com  mmeranmiiina  http://moodle.btu.kharkiv.ua/
momTa MATPUMKaA

{0 BUKJIQIaHHS TUCIHILTIHA TOJTyqeHi: - .

3AT'AJIBHA IHOOPMALIA ITPO OCBITHIO KOMHIOHEHTY (AUCHUIIJIIHY)

AHOTAaIif Kypcy. Jucuumulina «AJBTepHATHBHI CHUCTEMH €Hepro3ale3lnedeHHs IiINpHEMCTB XapdoBOi IHAYCTpii» CHpsMOBaHA Ha BUBYCHHS Ta
PO3YMIHHSI BUKOPHUCTaHHS aJbTEPHATHBHUX JHKEPEIl €HEeprii B CyyacHild Xap4oBiii MPOMHUCIOBOCTI. Y KOHTEKCTI 3pOCTal0v0i MOTpeOH
y CTaloMy PO3BUTKY Ta 3HMKCHHS BIUIMBY IMiANPHEMCTB HA HABKOJMIIHE CEPEAOBHILE, LS AUCLUILIIHA COPSMOBaHA Ha MiATOTOBKY



Mera:

®opmar:

Heranizanis pe3yJbTaTiB HABYAHHS
i popMm ix KOHTPO.TIO

O0csr i gopmMu KOHTPOJIIO:

Bumoru Bukiagaya:
YMoBH 3apaxyBaHHA:

npodeciiHuX HaBUYOK y (axiBIiB sl €()EKTUBHOTO BIPOBAKEHHsI Ta ONTHUMIi3allil aIbTEpHATUBHUX CHCTEM €HEPro3a0e3leyeHHs B
XapuoBOMYy BHUPOOHHUITBI. CTyImeHTH OymyTh O3HAHOMIICHI 3 PI3HOMAHITHHUMH JDKEpETaMH albTePHATHBHOI €HEPrii, TAaKUMH SK
COHSYHA, BITPSHA, TIAPOCHEPTETHUKA TOIIO, Ta AOCITIKYBaTUMYTh iXHI IMepeBaru Ta 0OMEKEHHS B KOHTEKCTI BUPOOHHUIITBA XapUIOBHAX
MPOIYKTiB. JIMCIMITIIHA OPIEHTOBAaHA HA aHAJ3 TEXHIYHUX, CKOHOMIYHUX Ta CKOJOTIYHHUX ACIEKTIB BUKOPHUCTAHHS aJbTCPHATUBHUX
CUCTEM EHepro3ade3NeyeHHs, a TaK0X PO3TJIS BIUIMBY IX BIPOBAKCHHS HA CTAIICTh Ta COI[iaJIbHY BiMOBIAAIBHICT i IPUEMCTB.
CrynenTt OyayTh 3aydeHi 10 po3pOOKHA KOHKPETHHUX CTPATETi BUKOPUCTAHHS albTEPHATHBHOI €HEPril Ha MIAPUEMCTBAX XapIOBOi
IHAYCTpii, BpaXOBYIOYH TEXHIYHI, EKOHOMIYHI Ta PETYIATOPHI BUKIMKH. Kypc TakoX HaIgacTh MOMIIMBICTH JOCHITUTH aKTyalbHI
ACTICKTH HOPMATHUBHOTO PETYJIIOBaHHS Y IIill 00JIacTi.
MeTa DUCHUIUIIHK CHpsSMOBaHA Ha pPO3YMIHHS, BHBUCHHS, BUKOPHUCTAaHHS Ta BIPOBADKCHHS AIBTCPHATHUBHUX JKEpeEl
eHeprii B KOHTEKCT1 MiJMPUEMCTB Xap4yOBOi MPOMHCIOBOCTI, MO0 CHPHUATHME (OPMYBAHHIO Y CTYAEHTIB IpodeciitHux
KOMIIETEHI[il, 3HaHb, YMiHb 1 HaBUYOK JJIsI PO3YMIHHS CY4aCHHUX BHUKJIMKIB B Tramy3i eHepro3alOe3ledeHHs Ta HUIAXIB
pPO3pOOKM Ta BIPOBAKCHHS E€(PEKTUBHUX AalbTEPHATUBHHUX pIlIEHb Y XapyoBili MPOMUCIOBOCTI. 3aCBOEHHS KypCy
J03BOJIUTE chopMyBaTH TpodeciiiHi HAaBUYKKA 3a KIFOYOBUMH HAIpsIMKaMH, IO CHPSMOBaHI HAa: O3HAWOMIICHHS 3
aIbTEPHATUBHUMH JDKEpellaMu EHEeprii; aHajli3oM TMOTEHI[laly BUKOPHCTAHHSA albTePHATHBHHUX JDKEpENd eHeprii B
KOHKPETHUX Taly3sX XapuoBOi MPOMHCIOBOCTi; BHBUEHHI TEXHIYHMX AacClEKTiB BIPOBA/PKEHHS Ta eKCIUTyaTarlil
aIbTEPHATUBHUX CHCTEM €HEepro3ade3redyeHHs; po3poOii KOHKPETHUX creludikaiii s BIpOBaIKEHHS albTepHATUBHUX
CHUCTEM Ha IMiIMPHEMCTBAX XapyoBOi IPOMHUCIIOBOCTi; O3HAWOMIICHHS 3 MPOIECaMU BIPOBA/DKCHHS Ta EKCILTyaTallii
aIbTEPHATUBHUX CHUCTEM EHEpro3ade3ledyeHHs; pO3IJIAAy BIUIUBY BUKOPHUCTAaHHS albTEPHATUBHUX JDKEpEN eHeprii Ha
CTaJICTh Ta COLIANBHY BiAMOBIJAIBHICTD MIANPHEMCTB; O3HAHOMIICHHS 3 PETYJIIOI0YMMHU aclieKTaMH Ta HOpMaTHBAaMH, SKi
CTOCYIOTBCS BOIPOBAP)KCHHS aJbTePHATUBHUX CHCTEM €HEPro3a0e3NeyeHHsl B rary3i XapuoBoi MPOMHUCIOBOCTI.
JIeK1i1, MPaKTUYHI 3aHATTS, CAMOCTiiiHa poOOTa, 1HAUBIyaIbHI 3aBJaHHS (TECTH/IPAKTHYHO-PO3PAXyHKOBI poOOTH).
e [IpoBoautu aHaii3 pecypcoeekTUBHOCTI MEPepOOHUX Ta XapUOBUX MIANPHEMCTB, [0 COPUITUME BIIPOBAKEHHIO
anpTepHaTHBHUX JpKepen enepril (3K1, 3K2., 3K4, 3K12) / npakTudHi Ta iHAWBIAyaabHI 3aBIaHHS i TECTYBAHHS;
e 37ilicCHIOBAaTH 3aX01H 3 (hOPMYBaHHS TEXHIYHHUX aCMEKTIB BIIPOBAKEHHSI Ta €KCIUTyaTallll allbTEPHATUBHUX CHCTEM
eneprosadesnedenns (3K1, 3K2., 3K4, 3K12) npakTuyHi Ta iHAWBIIyalbHI 3aBJaHHS TECTYBaHHS;
® OBOJIOJITH HAaBHYKAMH TPOIIECIB BIIPOBAIKEHHS Ta €KCIIyaTallii aTbTEpHATUBHUX CUCTEM
eHepro3ale3nedyeHHs Ta BIJIMBY BUKOPUCTAHHS albTEPHATHBHUX JKEPEJ €HEepTii Ha CTANICTh Ta COMialbHy
BignosiganeHicTh mignpuemcts (3K1, 3K2., 3K4, 3K12) npakTruHi Ta iHAWBIIyalbHI 3aBIaHHS TECTYBaHHS.
3,0 kpemutu ECTS (90 roaun): nekmii — 14 roauH, npakTiydHi — 16 roquHM; MOy IEHIH KOHTPOIH (2 MOAYITI);
M1JCYMKOBHI KOHTPOJIb — 3aJIIK
BUACHE OBOJIOIHHS MaTeplajoM IUCIHIUIIHA, BAUKOHAHHS 3aB/IaHb, AKTUBHICTh, KOMaHHA poOoTa
3T1JIHO 3 HAaBYAJIHLHUM TIJIAHOM

BIIOBITHICTh CTAHJIAPTY OCBITH I OCBITHIA ITPOI'PAMI

Kommnerenuii 3K1. 3naTHicTh 10 aOCTpakTHOTO MUCIEHHS, aHai3y Ta IIporpamui PHI) Bubuparu Ta 3acTocoByBaTH 17 PO3B’A3aHHS 33/1a4 PUKIATHOL

CUHTE3Y.

pesyabTaTH MeXaHIKU MPUIATHI MATEMaTU4Hi METOIH;

3K2. 3HaHHS Ta PO3yMIiHHS MPEAMETHOI O0JACTI Ta HABYAHHS PH7) 3actocoByBaTH HOpMaTHMBHI Ta JOBIJKOBiI AaHi IJisi KOHTPOJIIO

pO3yMiHHS TPOQECIHHOI AiSUTHEHOCTI.
3K4. 3maTHICTh 3aCTOCOBYBaTH 3HAHHS y MPAKTHYHUX

CUTYAITiSIX.

3K12. 3paTHicTh 10 TOmIyKY, OOpOOJIEHHS Ta aHaTi3y

BIMOBITHOCTI TEXHIYHOI JOKyMEHTArlil, BHUPOOIB 1 TEXHOJOTIN
CTaHJapTaM, TEXHIYHAM yMOBaM Ta IHIIAM  HOPMATUBHUM
JIOKyMEHTaM;

PH9) 3matm Ta po3yMiTh CyMixkHI Tamy3l (MEXaHiKy piIWH 1 Ta3iB,



Jleknis 1.

Jleknis 2.

Jleknis 3.

Jleknis 4.

Jlekuis 5

Jlekuist 6

Jlexknist 7

iHpopMalii 3 pi3HUX JKEpell.

CK7. 3pmatHICThP 3aCTOCOBYBaTH KOMIT FOTEpPH30BaH1
cuctemu npoektyBaHHsi (CAD), BupoOuuursa (CAM),
imkenepHux gociimkedb (CAE) Ta cmemiamizoBaHe
MPUKIIQJHE TporpaMHe 3a0e3MedeHHs Ui BUPIMICHHS

TEIUIOTEXHIKY,
MDKIUCITUTUTIHAPHI
HEOOX1THOMY /JIsi BUKOHAHHS 1HIIMX BUMOT OCBITHBOI IPOTPaMHU;
301ACHIOBATH
KOMIIEKTAIII0 TEXHIYHUX KOMILUIEKCIB;

PH14)

IH)KEHEPHUX 3aBJIaHb 3 MPUKIIATHOT MEXaHIKH.

CTPYKTYPA OCBITHbOI KOMIIOHEHTH (JUCLUILJITHN)
Moayas 1. 3SAT'AJIBHA XAPAKTEPUCTHUKA, OIIIHKA IIOTPEB TA BUBIP AIBTEPHATUBHUX CUCTEM

113 2

Berynm 10 anbTepHATMBHUX CHCTEM
eHepro3ade3neyeHHs . AHaui3
pecypco30epekeHHs B Xap4OBii
MIPOMHCIIOBOCTI

OcHOBHI HaIPSIMKH E€KOHOMI1
CHEPropecypciB  AHali3  BTOPUHHUX

pecypciB  TepepoOHHX Ta  Xap4YOBHX
BHPOOHUIITB

ConsiuHa  eHepris B  XapyoBii
MPOMUCIIOBOCTI. BiTpsiHa eHepris Ta ii
3actocyBaHHA. [iagpoeHepreTuka B 3 3
XapYOBii MPOMHCIOBOCTI

ComianbHi Ta €KOJOTIYHI acHeKTH
BIIPOBA/DKEHHS  pecypcoeeKTHBHUX
TEXHOJIOTIN y MepepoOHii 1 Xap4oBii
npoMucioBocTi. bioeHepreruka Ta 34

BUKOPUCTaHHS OioMacH

MpakTuyHi
3aHATTA
31

JocmipkenHs: OyI0BU Ta MPOBEICHHS

PO3PaXyHKY BITPOCHEPTreTUYHUX
YCTaHOBOK

Busnauenus OyznoBH, METOIB
pO3paxyHKy  Ta BJIOCKOHAJICHHS
COHSIYHUX KOJIEKTOPIB

BuBuenns KOHCTPYKII1 Ta
0c0o0IMBOCTEM PO3paxyHKy
0iora3oBHX YCTaHOBOK JUTS

(hopMyBaHHS IUISAXIB YJOCKOHATICHHS
BynoBa, nmpuHIMI poOoTH Ta 0COOIMBICTH
PO3paxyHKIB TEIUIOBHX aKyMYJIATOPiB

Camocriiina podora

EIEKTPOTEXHIKY, EJIEKTPOHIKY) 1 BMITH BHABIATH

3B’SI3KM  TPUKIAAHOI MEXaHIKA Ha  PiBHI,

ONTUMAJBHUY  BUOIp  OOJNAAHAHHSA  Ta

[TepeBaru Ta BUKJIIMKA BUKOPUCTAHHS
aJIbTepPHATHBHOI €HEPTIi.

BusHadeHHs KI1t040BHUX (hAKTOPIB, M0
BIUIMBAIOTh HA BUOIP CHEPreTUYHUX PILICHb.
Po3rnsn TeXHIYHUX XapaKTePUCTUK PI3HUX
aJIbTEPHATUBHUX CUCTEM.

[Tpuknany ycrinHOro BIPOBAIKEHHS
COHSTYHOI €HEeprii Ha MiIPUEMCTBAX
Xap4yoBOi MPOMHUCIOBOCTI.

ArpoeHepreTika Ta nepcreKTuBI
BUKOPHUCTAaHHS 0l0MacH B Xap4yoBiil
MIPOMHUCIIOBOCTI.

[Tpuknanu 6i3HEC-MOAeNeH A
€HEePreTUYHOI CTaIOCTI MiAMPUEMCTB.
CropusiHHSA CTaIOMy PO3BUTKY Ta po30yaoBa
€KOJIOT1YHO1 CB1JIOMOCTI.

BusHaueHHs KpuTepiiB cTaIoCTi B KOHTEKCTI
ATbTEPHATHBHHUX CHCTEM.

Moayas 2. IMINIEMEHTANLIA TA YIIPABJIIHHA AIBTEPHATUBHUMU CUCTEMAMMU

HopmarusHae perymtoBanHs Ta npasoBi I3 5
IIponec  BIpOBaJKEHHs
JIbTEPHATUBHHUX CUCTEM

ACIICKTH.

[Ipoektu Ta npakTuuHi BunipoOyBanus. 113 6
OO6roBopeHHs TEHIEHIIN Ta
MalOyTHIX BUKJIUKIB

Cy4acHi TEXHOJIOT11 Ta IHHOBAIII1. n37

BusnaueHHs €(EeKTUBHOCTI
BUKOPUCTaHHA eJeMeHTiB [lenbThe, 5K
3aco0y  MEpeTBOPEHHS  BTOPHUHHOL
eHerpii

Oco6muBocTi Ta €PEeKTUBHICTH 3aMiHi
MPOMDKHUX TEIJIOHOCIIB Ha THYYKI
eJIeKTpOHarpiBayi
Busnauenns e(EeKTUBHOCTI

BUKOPUCTAHHA IJIIBKOBHUX

)000Ta

[TpaBoBi aCTIEKTH BIIPOBAKEHHS
aIIbTEPHATUBHHUX CHUCTEM Ha MiAMPUEMCTBAX.
[IpencraBieHHs YCHIIIHUX TPOEKTIB 3
BUKOPUCTAHHS AJIbTEPHATHBHHUX CUCTEM B
XapyoBii 1HAYCTPIi.

MaiiGyTHI BUKIIUKH Ta MEPCIIEKTHBH JJIS
PO3BHUTKY €HEPIE€THYHOI CTAJIOCTI B Xap4yOBiit
IIPOMHCIIOBOCTI.

Opranizailis eTamniB BIPOBAKCHHS



€JIEKTPOHArpiBaviB y  TEIUIOBOMY
oOyaHaHHS TepepoOHOI Ta XapuoBOi

MIPOMUCIOBOCTI
Jleknin 8 EneproedexkruBHicTh B xapuoniii 113 8 OcHoBu MPOCKTYBaHHS
MTPOMHCIIOBOCTI pecypcoedeKTUBHOTO 0OJIaHAHHS 3

OCHOBaMHU aJbTEPHATUBHUX CHCTEM
eHeprozabe3neueHHs y
KOMIT IOTEPHOMY CEpeIOBHIIII

OCHOBHA JIITEPATYPA

aTbTEPHATHBHUX CHCTEM
eHepro3abe3neueHHs!.

Po3poOka cuctemu MOHITOPUHTY Ta 300py
JAHUX TPO POOOTY aIbTEPHATUBHUX CHUCTEM.
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CUCTEMA OLIHIOBAHHAA

OHiHKa 3HaHb Ta YMIHB 3 ,[[I/ICI_II/IHJ'IiHI/I 3,[[iI>iCHIO€TLC5I 3a JaHUMH IIOTOYHOI'O Ta HiZ[CYMKOBOFO KOHTPOJIIO.

@®opmH OLIHIOBAHHS TIOTOYHOI HABYAJIbHOT J1SUIBHOCTI BKJIIOYA€ KOHTPOJIb TEOPETUYHOI Ta MPAKTHUYHOI MITOTOBKHU M1J] Yac MPOBEJICHHS HaBYaJIbHUX 3aHATD.

[TincymMKoBHI KOHTPOJIb IPOBOAUTHCS Y POPMI MUCHMOBOTO €K3aMEHY.

Pelitunr crynenTa BuzHadaeTbes 3a 100 OanbHOO MIKAJIO0 1 CKIIAAEThCS 3 OL[IHKYA MOTOYHOT0 KOHTpoIto (36—60 6aiiB) 1 miICyMKOBOT0 KOHTPOJIIO (24-40 GainiB)
BiNoBiHO 10 «IlojoxeHHs mpo opraHizalliio OCBITHHOTO Mpoliecy B Jlep:kaBHOMY 010T€XHOJIOTTYHOMY YHIBEPCHTETI».

HOPMM AKAJIEMIYHOI ETUKHU TA TJOBPOUYECHOCTI

Bci yyacHUKM OCBITHBOTO ITpOIIECy (B TOMY YHCIi 3/100yBadi OCBITH) OBUHHI TOTPUMYBATHCS KOJIEKCY aKaJeMiuHOi JOOpPOUYECHOCTI Ta BUMOT, K1 IPOIUCAH] y
nooxxeHH1 «IIpo akamemiuHy 70OpPOUYECHICTh YYaCHUKIB OCBITHROTO Tipotiecy JABTY »: BUSBIATH TUCIUILTIHOBAHICTh, BAXOBAHICTh, IOBAXKATH T1AHICTH OJIUH

OJTHOTO, TIPOSIBIIATU AOOPO3UWINBICTh, YECHICTh, BIIIIOBIIATbHICTb.



