June 26, 2026 o Lisbon, Portuguese Republic I

SECTION 9.
ENERGY AND POWER ENGINEERING

TI'onyasik Muxaitiio MuxainiaoBuy
aCHCTEHT Kaeapu eNeKTpUYHOI iHXKeHepii
lsano-Dpankiecokuii HAYiOHANLHUL MeXHIYHUL YHIGepcumem Hagmu i eazy, Ykpaina

Bonnapuyk Anacracis IlerpiBHa
aCHUCTEHT Kadeapu eICKTPUIHOI IHKEeHepil
leano-Dpankiecokuil HAYIOHATLHUL MeXHIYHUL YHIgepcumem Hagmu i 2azy, Ykpaina

IMITALUVHE MOJAEJIOBAHHSA B MIITOTOBII
®AXIBIIIB JUISI CACTEM BIJTHOBJIIOBAHOT
EHEPTETUKH

VY CBITI MIBUAKUMH TEMIIAMH KpPOKY€ HOBA TEXHOJIOTIYHA PEBOJIOIIIA.
[IpoTsiroM HacTymHUX JECATKIB POKIB B EHEpreTuil OynyTs W jpam
BUKOPHCTOBYBATHUCS BCl JIOCTYIIHI TEXHOJIOTIi, aJie IIOIITOBXOM JI0 3MIH B
EHEepreTulll CcTaHe e(EeKTHBHE JCIEHTPATI30BaHE TMO€AHAHHS PI3HUX BHU/IIB
redepanii [1]. CyqacHHMii pPO3BHTOK CHEPreTHYHOI Tally3i XapaKTepH3Y€EThCs
aKTUBHUM BIIPOBA/KCHHSIM BigHOBItOBaHUX kepen eHeprii (BJE), 3okpema
COHSIYHMX 1 BITPOBUX eNleKTpocTaHlii. 3poctanHsa yacTku B/IE B enepretnunomy
Oaanci moTpeOye BUPIMICHHS HU3KM TEXHIYHUX 3aBllaHb, TOB’S3aHUX 13
3a0e3nevYeHHsIM CTaOUIBHOCTI Ta HaJIWHOCTI poboTH eHeprocucreM. B ymoBax
BOEHHOTO CTaHy MUTAHHS 1HTErpallii CUCTEM BIJHOBIIOBAHUX JDKEPEN €Heprii Ta
OLIIHIOBAHHS IXHBOTO BIUIMBY Ha HAIINMHICTh (PYHKIIOHYBaHHS Cy4aCHUX
EHEePreTUYHUX CHUCTEeM HaOyBae OCOOJIMBOI aKTyaJbHOCTI Ta € BaXJIUBUM
CTpaTeTIyHUM  HalpsIMOM  PO3BUTKY  €HepreTuuHoi ramysi. EdextuBHe
BUKOPUCTAaHHS TaKUX JKEped eHeprii morpedye BIAMOBIAHOI MIATOTOBKH
BUCOKOKBaNi(piKOBaHMX  (axiBUiB, 3AaTHUX  MpalIOBaTH 13  CyYaCHHUM
EJICKTPOTEXHIYHUM OOJIaJHAHHSIM Ta MPOTPAMHUMH KOMILICKCaMHU.

OnHuM 13 HampsMiB YAOCKOHAJIEHHS OCBITHBOTO MPOIECY Ta TMOKPAICHHS
MIATOTOBKM MalOyTHIX (axiBIiB EHEPreTUYHOI Taly3l € BIPOBAKCHHS
IHHOBAIIMHUX TEXHOJIOT1M HaBUaHHA. Bukopuctanus uppoBux 3aco01B HABYAHHS,
BIpTyaJIbHUX JIaOOpaTopiii Ta TEXHOJIOTIH IMITALIITHOTO MOJEIIOBAHHS CHPUSIE
MIIBUIICHHIO €()EKTUBHOCTI 3aCBOEHHS HAaBYAJIBHOTO MaTepiany, 3a0e3IleueHHIO
JOCTYITHOCTI  JIaDOpAaTOPHOTO MPAKTUKyMy Ta PO3UIMPEHHIO MOKIMBOCTEN
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caMOCTIiHOT poOOoTH  cTyAeHTIB. (OCHOBHOIO OCOOJMBICTIO  PO3POOJICHUX
MPOTPaMHMX 3aC001B € MOXKIIMBICTh Bi3yasi3allii (p13MIHUX MPOIIECIB, XapaKTEPHUX
JUISL peaibHUX JIaOOpaTOPHUX YCTAHOBOK [2].

[HTepakTUBHICTD peani3yeTbCs NUISXOM 3MIHM MapaMeTpiB EJIeKTPUYHUX
CXEM, PEKHUMIB pOOOTH €NEKTPUYHUX MAIUH Ta €NEKTPOTEXHIYHUX MPHUCTPOIB 13
MOTAJTBIITUM aBTOMATHYHUM PO3PaXyHKOM pe3yibTaTiB. CTyICHT Ma€ MOKIIUBICTh
BUKOHYBATH  €KCIEPUMEHTH, CIOCTEpIraTd 3a 3MIHOI  XapaKTEpUCTUK
JTOCTIDKYBaHUX OO0 ’€KTIB, aHalli3yBaTH OTpUMaHi rpadiku Ta TMOPIBHIOBATH
pe3ynbTaTH 3 TCOPETUYHUMU JaHUMHU.

Po3pobneni imiTariiini jabopaTtopHi poOOTH 3a0e3MeuyloTh METOIUYHUI
CYNpOBIJI KOPUCTYBaya Ha BCIX €TalaxX BUKOHAHHS 3aBIAHHS - BiJ MIJATOTOBKH J10
NPOBEJCHHS EKCIepPUMEHTY Ta aHali3y OTPHUMaHMX pe3yibTaTiB. Baxinporo
MepeBarol0 € Te, IO pe3yJbTaTh MOJCIIOBAHHS BIJAIMOBIIAIOTh pe3yJibTaTaM,
OTpUMAHUM Ha pealbHUX JA0OPAaTOPHMX YCTAaHOBKAaX, IO MIATBEPIKYE
JOCTOBIPHICTb 1 MPAKTUYHY IIHHICTH pO3p00JIeHHX 3ac0o0iB [3].

MeTtoro Hamux po3po0OK € BJOCKOHAJICHHS MIATOTOBKH MaOyTHIX (axiBIiiB
IUIIXOM BIPOBA/PKCHHS 1HHOBAIIIMHUX TEXHOJIOTIM HaBYaHHS, WO CIpUsE
IMABUILIEHHIO SIKOCTI IXHBOT IMATOTOBKH 1, SIK HACJIIJOK, ITO3UTUBHO BILTMBAaTUME Ha
HAJIIAHICTh EHEPTETUYHUX CUCTEM.

JIst MOCATHEHHS TTOCTABJICHOI METH BHPIITYIOTHCS TaKi 3aBIaHHS

— aHaJIi3 0COOMBOCTEN BIUTMBY MIATOTOBKU (paxiBLIB Ha pO3BUTOK ranysi BJIE
y MICJISIBOEHHHM MEpio] Ta Ha MOKa3HUKU HAJIIMHOCTI EHEPTOCUCTEM;

— po3poOka IMITAIIfHUX J1IA0OpaTOPHUX POOIT JUISI EJIEKTPOTEXHIYHUX
JUCITUTUIIH Ta BU3HAYEHHS iX poJl y miarorosii (axisimis 3 BJIE;

— 3a0e3MeYeHHs BIAMOBITHOCTI Pe3yJbTaTiB MOJICIIOBAHHS JaHUM peallbHUX
Ja00paTOPHUX JOCIIKEHb JIJIs IOKPAILICHHS SIKOCT1 3HaHb;

— MIJBUILEHHS PIBHSA MPAKTHYHOI MIJTOTOBKM CTYAEHTIB Ta (opMyBaHHs
npodeciiiHuX KOMIETEHTHOCTEH.

Buxopucranns imiTaiiiHux 1a60paTopHUX POOIT y HABYATBLHOMY MPOIIEC Mae
HU3KY TepeBar:

— MABUIICHHS IOCTYIMHOCTI JJaOOPaTOPHOTO MPAKTUKYMY HE3aJIEKHO BiJT 4acy
Ta MICIlI HaBYaHHS, MOXJIHMBICTh 0araropa3oBOro BHKOHAHHS JOCIIKCHb Oe€3
PHU3HKY MTOITKOKCHHS 0018 THAHHSI,

— CKOPOYEHHS Yacy Ha MIJrOTOBKY J0 JaOOpaTOPHUX 3aHATD;

— ¢opMyBaHHS HAaBUYOK aHaII3y €JIEKTPOTEXHIYHHMX IPOIIECIB Ta pOOOTH 13
CyYaCHUMH MPOTPAMHUMH 3aCO0aAMU;

— HAOJIMKEHHS YMOB HABYAHHS JI0 PEaThbHUX BUPOOHUYNX 3aB/IaHb;
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— MABUIIEHHS 3aIIKaBJICHOCTI CTYJIEHTIB 3aB/IAKH 1HTEPAKTUBHOMY (hopMaTty
HaBYaHHS,

— 3a0€e3MeUeHHs BIJIMOBIAHOCTI OTPUMaHUX PE3YJbTaTIiB XapaKTEPUCTHUKAM
peanbHUX JTAOOPATOPHUX YCTAHOBOK, IO € OCOOJMBO BAXUIMBUM JJI CTYACHTIB
JUCTaHIINHOT () OpMU HaBUYAHHSI, OCKUIBKH J1a€ MOKJIUBICTh HAOUHO O3HAHOMUTHCS
3 poOOTOIO peaIbHOTO JTAOOPATOPHOTO OOJIaHAHHS.

3acToCyBaHHSI TaKMX TEXHOJOTIH CHpusie TTUOMIOMY PO3YMIHHIO (PI3UYHHX
IPOIIECIB B EJICKTPOTEXHIYHUX CHCTEMax Ta IOKpallye SKICTh MpodeciiiHol
MIATOTOBKY MallOyTHIX 1HXKEHEPIB.

Peaizartist 3arpornoHOBaHOTO MiAX01y A03BOIHTH [4]:

— MIABUIIUTH €(QEKTUBHICTh MIATOTOBKU (DaxiBIIB €JIEKTPOTEXHIYHOTO
HaIpsMYy;

— TIOKPAIIIUTU PIBEHb 3aCBOEHHS TEOPETUYHHX 3HAHD 1 MPAKTUYHUX HABUYOK;

— 3a0e3neyuTu GopMyBaHHS KOMIETEHTHOCTEW, HEOOXITHUX ISl poOOTH 13
Cy4YaCHUMH €HEPTeTUUHUMH CUCTEMaMU;

— PO3IIMPUTH MOXJIMBOCTI BUKOPUCTaHHS UU(POBUX TEXHOJIOTIH B
OCBITHBOMY MPOIIECI Ta MOCUJIUTH IXHil BILUTUB Ha (POPMYBAaHHS KOMIIETEHTHOCTEH
MalOyTHIX (haxiBIIiB;

— miarotyBaTu (haxiBIliB, 3AaTHUX 3I1MCHIOBATH aHali3, MPOEKTYBaHHS Ta
EKCILTyaTallilo CUCTEM BiIHOBIIOBAHOI €HEPTETHKY;

— MIABUIIMTH SKICTh MIATOTOBKU CTYJEHTIB A0 POOOTH B yMOBaxX MOJAEpHI3alii
E€HEPreTUYHOI raysi.

BucHoBKH. 3poCcTaHHsl YaCTKW BIJHOBJIIOBAHMX JXKEpPEJ €Heprii B CTPYKTYpl
Cy4aCHUX E€HEProcucTeM MoTpedye He JIMIIE BIOCKOHAIICHHS TEXHIYHUX PIIICHb
010 iX IHTerparlii, a i MiArOTOBKM BUCOKOKBaNi(ikoBaHUX (HaxiBIlB, 3JaTHUX
3a0e3neuyBatd e(EeKTUBHE (PYHKIIOHYBaHHS Ta PO3BUTOK TaKUX CHUCTEM.
Buxopucrtanas iMiTallifHUX J1Ta0OpaTOpHUX poOOIT 1 HUPPOBUX TEXHOJIOTIH
HaBYaHHS crpuse (QoOpMyBaHHIO NTPODECIHHMX KOMIETEHTHOCTEH, PO3BUTKY
MPAKTUYHUX HABUYOK Ta MiJBUIIECHHIO SIKOCTI MIATOTOBKA MalOyTHIX 1HXEHEPIB.
Po3pobiieni mporpamMHi 3acobu 3a0e3MeuyroTh HaOIMKEHHS HaBYaILHOTO TIPOIIECY
0 peaIbHUX YMOB EKCIUTyaTallli eJeKTPOTeXHIYHOIO OO0JaJHaHHS Ta CHUCTEM
BIIHOBITIOBaHOi eHepreTuku. [[iMBUIICHHS PIBHSA MIATOTOBKU (DaxiBIIB CTBOPIOE
nepeayMoBH Jiiis O11b1 eheKTUBHOTO BripoBakeHHs BJIE Ta cipusie miiBUIIIEHHIO
HAJIWHOCTI, CTINKOCTI 1 O6e3Meku (PyHKITIOHYBaHHS €HEPTeTUIHUX CUCTEM Y KpaiHu
B YMOBaX iX MOJIEpHi3allii Ta MiCISIBOEHHOTO BITHOBJICHHS.
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