PEIEH3ISA
Ha JMCepTaLiiHy poboTy
Jhxepi TersiHu Euyap,umrm
Ha TeMy «OnTHMizanis iHpOPMALIHHUX OTOKIB TAPAMETPIB PEKUMY €JIeKTPOTIOCTAYAHHSD),
IPEJCTABIEHY Ha 3100y TTA CTymeHs KoKTopa (inocodii
y raiysi 3uanb 14 Enexrpriyna imKeHepis ,
3a cnenianbHicTo 141 EnexkrpoenepreTrka, eNeKTPOTEXHIKA Ta eICKTPOMEXaHIKA

AKTYaJIbHICTb TeMH AUCepTALil.

Ha cygacHoMy erami pO3BHTKy €JIEKTPOCHEPreTHYHOI ramysi Y KpaiHw,
BNPOBA/UKCHHS  BIJHOBIOBANbHMX  JUKEPEN  €HEprii, II0sBAa  JIEUEHTPaTi30BAHHX
(IHTEpAaKTHBHHX) CHCTEM EJIEKTPONOCTAYAaHHA NPH3BOAMTH A0 BCE OiMBIIOTO 3pOCTAaHHS
1H(OPMAIHHKX MOTOKIB. Takox, NPH LHOMY TaTy3b, IO PO3BHBAETHCA — KOHLENUIA Smart
Grid-Texnonoriii nepeabayae 3HaYHy iHTErpawiio Ta aBTOMATH3ALIIO MPOLECIB reHepauii,
TNepeiayl Ta CIOKHBAHHS €NeKTpHuHOi eHeprii. Lle 0OyMOBIIOE HEOOXiaHICTE PO3POOKH
€IMHOI KOHUEMii iHpopMaLiHHOrO 3a0e3neyeHHs BCIX €JIEMEHTIB €JIEKTPOEHEPreTHYHOL
CHCTEMH Ta MOOYAOBH HA ii OCHOBI y3aranbHeHOI MOl iH(QOPMALIHHHX MOTOKIB, sKa O
BPaxoByBaJla 3MiHH B JELEHTPaTi30BaHii enekTpomepexi, 3abe3nedyBana 6 MOMKIHBICTH
MOHITODHHIY  KUIBKICHHX  XapaKTEPHCTHK  €JEKTPOCIIOKHBAHHS;  BH3HAYCHH,
iIeHTHOIKANII0 Ta il Kiacudikamiio y peanrbHOMY 4aci, Ha OCHOBI IIPOTHO3YBAaHH:
3abesnevyBana 0  migBumeHHA  eQEeKTHBHOCTI M  aNANTHBHOCTI  KEpyBaHHA
ENEeKTPOCHEPreTHYHHMHU CHCTEMaMH, hopMyBaHHsA 0a3 JaHHX 1 6a3 3HaHb (KOPINOPATHBHHX,
PETiOHANPHUX TA HAL[IOHATBHHUX).

IIpu mpoMy ciij 3ayBaKHTH, IO AKICTH €JIEKTPHYHOI €HEPrii B 3HAYHIM Mipi BIUTHBAE
Ha HaJiHHICTh (YHKI[IOHYBAHHS EJIEKTPOCHEPreTHKH YKpaiHH, 1 € IOCTIHHO /II0YHM
daxTopoM, sAKHH MOXKE TNPH3BOAWTH J0 HEOOIPYHTOBAHMX EKOHOMIYHMX BTPAT SK
0€3MocepesIHbO EHEProNnoCTaYIbHUX KOMIIAHIM, TaK 1 0araTboX CIIOKMBAYiB €JEKTPHYHOL
eHeprii.

MonenmoBanns H iMiTallis CNOTBOPEHb SIKOCTI ENEKTPHYHOI eHeprii Crae
(pyHIaMEHTANBHOIO METOIONOTIEI0 MOCHI/UKEHHS Ui 3a0e3rnevyeHHs anbTepPHATHBHOL
OLIHKH MNPOXYKTHBHOCTi CKJIAJHHX E€HEPreTHMHHX CHCTEM 1 MOMUIMBOCTI TECTyBAaHHS
3aCTOCYBaHHs PI3HOMaHITHHX METOJIB 1 3aC00iB MOKPAIECHHA SAKOCTI €JIEKTPHYHOI EHEprii
LUIIXOM CBOEYACHOI 3MIHM MApaMeTpiB MOAEMOBaHHA. JIIA LBOro po3podka HOBMX
CHCTEMHHMX MOJEJNEH Ta IHCTPYMEHTIB MOAE/OBAHHS NOTPEOYE B CBOIO YEPry CTBOPEHHS
MOZENIeHi 171 reHepaLi PisHOMAHITHUX CUTHAJIB CTIOTBOPEHHA AKOCTI €NEKTPUMHOI eHeprii
3 3a0e3neyeHHAM HEOOXITHOI THYYKOCTI MOJENIOBAHHS Ta IEHEpALii BiJ NMPOCTHX JI0
CKJIQ/IHHX CHTHAJIB, BKIIOYAIOYH 0araToCTyINEHEBi, Ta Y BHNIAAKy OAHOYACHOI HAABHOCTI
JICKIIbKOX CHTHAJIiB CIIOTBOPEHHS, fIKi BHHHKAIOTH MAPaJIeIbHO, 200 HAKIAAAIOTECS O/LH] HA
OJTHI.

Sk moxasanM pe3yNbTaTH MOCHIKEHb JUIA CTBOPEHHS aBTOMATH30BAHOI CHMCTEMH
MOHITOPHHIY SIKICHHX IApaMETPiB DPEXKHMY eJNeKTPOCIIOKMBAHHS HeoOxiaHa pospoka
METOIy KOMIT' IOTEPHOTO MOJE/IOBAHHA pea.msamﬁ enclcrpmmm YIH 3 3aJaHHMH
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BUHHUKHEHHS CMOTBOPCHHS € HEBHU3HAYECHHM. BpaxoByloud Bce 1€ TEMa AMCEPTALiHHOI
POOOTH € aKTyabHOIO, K 3 HAYKOBOI, TAK i MPAKTUYHOI TOYOK 30PY.

Ouinka o0rpyHTOBaHOCTI HayKOBHX pe3y/bTATIB AMCEPTALil, iX A0CTOBIPHOCTI
Ta HOBH3HH.

HaykoBa HOBH3HA pe3yNbTaTiB  AMCEPTALIHHOTO JNOCHIKEHHA IIOJIATaE B
HACTYTIHOMY:

1. Ha oCHOBi JoCHiIKEHb Cy4acHOro CTaHy 3aCTOCYBAaHHS METOJiB i 3acoOiB
OLUHIOBAHHS AKOCTI €JIEKTPHYHOI eHeprii Ta Mo6ymOBH Ha iX OCHOBI aBTOMAaTH30BAaHHX
CHCTEM MOHITOPHHTY NapaMeTpiB PEXHMY €NEeKTPOCIIOKHBAHHA B POOOTI 3alpONOHOBAHA
MaTeMaTHYHA MOJIENb (JOPMYBAHHS CIIOTBOPEHb AKOCTI €IEKTPHYHOI EHEprii, aJanToBaHa
/10 THITy CTIOTBOPEHHS Ta NPECTABIIAE HEOOXiJHY AOCTOBIPHICTH i THyUYKiCTh MOJIEIIOBAHHS
Ta reHepauii BiX MPOCTHX [0 CKJIaJHMX THIIB CIIOTBOPEHb.

2. MopemoBaHHs OQHO(A3HOr0 KOPOTKOTO 3aMHKAHHA Ha 3€MJIIO IMPOBOAHMIOCH 32
JOMOMOrOI0 PO3p00JIeHOT aBTOPOM Mozen (OpMyBaHHs CIIOTBOPEHb SAKOCTI €IEKTPHYHOL
eneprii. CTpykTypa JaHoi Mojeni moOyaoBaHa HAa OCHOBI TAaK 3BaHOI apXITEKTYpH
framework, sixa 3ajae cTpykTypy, BM3HA4a€ NpaBWia Ta IpPEACTAaBIIE€ HEOOXiaHHH HaOIp
IHCTPYMEHTIB /Ul CTBOPEHHS MOJIE.

3. Pospobneno merox imeHTHQikauii THIB NEpexXiTHUX MPOLECIB y CHCTEMAaX
JKMBJIEHHSI IIUIIXOM BH3HAYEHHSA IX BHCOKOYACTOTHHX XapaKTEPHUCTHK, IO JaJl0 3MOry
3rpynyBaTH THIIM NMEPEXiJHHUX MPOLECIB HA TPH OCHOBHI IPYIIH: MEPEMHKAHHA MEPEXiTHHX
NPOLECIB, AYTOBi 3aMHKaHHA M yjaapu OnuckaBku. Tako CTaJO0 MOMIIHBHM MPOBEIECHHA
aHaJIi3y HECIIPABHOCTEH B €NIEKTPHYHIN MEPEeXxi, AKi BUKIHKAHI NEPEXiTHAMH MPOLIECAMH.

4. Ha oOCHOBI JOCHUKEHb BIUIMBY TNapaMETpiB IpPOBaly HAmpyrH Ha
NPOAYKTUBHICTH POOOTH ACHHXPOHHOrO JBHIYHA HE TUIBKH BiJ TPHBAJIOCTI Ta IITHOHHH
NpOBay HANpyTH, ane 1 BiJ MOJATKOBHX XapaKTEPHUCTHK IPOBAJiB HANPYIH, TAaKUX AK
cTpHOOK ()a30BOro KyTa, TOYOK MOYATKY Ta 3aKIHYEHHA NPOBAJy, 3aJIMIIKOBOI HAaNpPYTH B
poboTi po3pobieHo MoaudikoBaHHH METOX MOOYAOBH HOr0 CEJNIEKTHBHOIO 3aXHCTY
ACHHXPOHHOIO JBHIYHAa 332 paxyHOK BH3HAYEHHA 3aJIOKHOCTI CTPYMy CTaropa Bif
XapaKTEePHUCTHK MPOBAJTy HANPYTH, K OCHOBHHX TaK 1 J0JaTKOBHX.

Omxe, y aucepTaLiiHii poOOTi MOCTAaBIEHE HAYKOBE 3aBJAHHSI BHKOHAHO IOBHICTIO,
3100yBaY IIOBHOKO MiPOIO OBOJIOAIB METOOJIOTIEI0 HAYKOBOI AisIIBHOCTI.

Ouinka 3micty auceprauii, il 3aBepulIeHICTL Ta JOTPUMAHHSI NPHHUMNIB
aKajgemiyHoi 106pouecHOCTI.

3a cBoiM 3MmicToM pauceprauiiHa pobora 3moOyBauku J[Dxkepi T.E. mnosHicTiO
Bignosizae Cranzapry BHmoi OCBITH 31 cnewianbHocTi 141 EnexrpoeHepreTuka,
€JIEKTPOTEXHIKA T €JIEKTPOMEXAHIKA Ta HANMPAMKAM JOCIIKEHb BIAMOBIAHO A0 OCBITHBOI
nporpaMH « ENEKTpOEHEPreTHKa, ENEKTPOTEXHIKA Ta €IEKTPOMEXaHIKay.

JuceprauiitHa po60Ta € 3aBEPIICHOI0 HAYKOBOIO MPALICIO T CBIJYHTH IIPO HASABHICTB
0COOMCTOr0 BHECKY 3400yBaua y HAyKOBHH HampsM — INABHIIEHHA e(EeKTHBHOCTI
(YHKLIOHyBaHHA CHCTEM EJIEKTPOINOCTAYaHHA 3a PaXyHOK 30iNBbIICHHA MIBHAKOCTI
OTpHMaHHS Ta OOpPOOKH JAHHX 1 CBO€YACHE pearyBaHHA HA OCHOBI aHAN3y OTPHUMAHOL
iHdopmaLi.

Po3rsHyBIIH 3BiT MOAIOHOCTI 3a PE3y/IbTATAMH MEPEBIPKH JHCEPTALIHHOI POOOTH
HA TEKCTOBI CIIBMAAiHHA, MOXKHA 3POOMTH BHCHOBOK, IO AHMcepTauiiina pobora J[xepi
Tersnn ExyapAisBHu € pe3yNbTaTOM CaMOCTIHHHX JOCIIUKEHb 3100yBaua i He MICTHTBH
eneMeHTiB Qanbcuoikauii, KoMminawii, pabpuxawii, nariaty Ta 3anosu4ens. Bukopuctani
inei, pesynbTaTH i TEKCTH IHIIMX aBTOPIB MAIOTh HAJIEKHI NMOCHIAHHA HA BIANOBiXHE
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mxepeno. ODKe, NOTPHMAHHA NPHHIMIIB aKageMiyHOi AOOPOYECHOCTI HE BHKIIHKAE
CYMHIBY.

MoBa Ta cTH/Ib BHKJIAAEHHS Pe3y/IbTATIB.

Jlucepraniiiny po6oTy HAamMCaHO YKpPAiHCBKOK MOBOK0. Marepiama poGoTu
BHKJIAZICHO MOCIIJ0BHO Ta JIOTIYHO 3 BHKOPHCTAHHAM 3araJlbHONPUAHATOI HAyKOBO-
TEXHIYHOI TEPMiHOJIONTi.

JucepTantia ckiamaerbcs 3 BCTymy, 4 pO3/iNiB, BUCHOBKIB, CITMCKY JITEPaTypH Ta
HonaTKiB. 3araneHui o6car muceprtauii /19 cropinok. JuceprauiitHa po6oTa opopmieHa
BIAMOBIAHO 10 BHMOr Hakasy MOH Vkpaimu Bim 12 ciums 2017 p. Ne 40 «IIpo
3aTBEP/UKEHHS BUMOT 10 0(OPMIIEHHS AUCEPTALIDY.

Y eécmyni 3a3HaYaETHCA AKTYANBHICTH POOOTH, TAKOXK IOCTABJICHI MeTa, 3ajiadi,
00’€KT 1 TpeaMeT JOCMKEHHA. BKa3aHO KOMIUIEKC BHKOPHCTAHHMX CyYaCHHX
CKCTIEPUMEHTAIBHHX METOMIB MOCIIDKEHHS, TaKOK CHOPMYIb0BAHO OCHOBHI IOJIOKEHHA
HayKOBOI HOBHM3HH POGOTH (4 mMyHKTH) Ta HOBEJEHO iX TPAKTHYHY uinHicTe. Hamawo
JIAKOHIYHY iH(OpPMALiI0 CTOCOBHO ampobauii pe3ysbTaTiB JOCITIKEHHA Ta OCOOHMCTOro
BHECKY 3100yBaua. ITpoananisysasmu gaHy iHpopMaLiro, MOXKHA 3DOOHTH BHCHOBOK, IO
3n00yBauka Opana MOBHOLIHHY Y4acThb y BCiX €Tamax AOCIIDKEHHA: (OPMYIIOBAHHI METH
Ta 3a7a4 poOOTH, po3pobui Ta 3acCTOCYBaHHI KOMOIHOBAaHMX JOCIIIKEHb, MOOYIOBi
MOJEJICH CIOTBOPEHHA SKOCTI ENEKTPUYHOI €Heprii, IUIAHYBaHHI Ta IIPOBEJCHI
€KCIIEPUMEHTAIBHUX JOCIIKeHb, y3arajbHeHi, aHami3i Ta (OpMyBaHHI BHCHOBKIB HIOZO
OTPHMAaHMX Pe3yJbTATIB, MATOTOBLI IMyOIiKAL{H Ta Y4acTi Y MKHAPOAHHX KOH(EPEHLIAX.

Y neputomy po30ini BUCBITIEHO i ONPAaLbOBAHO AETATBHUM aHAJI3 HAYKOBHX UKEPEN
mIOJ0 CYYaCHOTO CTaHy Ta mpoOiieM onTuMizauii iHQOpPMALiMHUX IOTOKIB NapaMeTpiB
PEXKHMY €JIEKTPONOCTAYAHHA B IUIAHI aHAJI3y CyYaCHHX METOAIB ONTHMi3amii, METOAIB Ta
3ac00iB MOHITOPHHTY SAKOCTI €NEKTPHYHOI €Heprii, MeToiB KiacH}ikauii Ta CTHCHEHHS
iHpopManiiHuX moTokiB. Takox chopMyIbOBaHI OCHOBHI 3a1a4i JOCII PKEHHS.

VY Opyeomy posoini po3pobneHa MaTeMaTHYHa MOzens (HOPMyBaHHS CIIOTBOPEHb
AKOCTi ENEKTPHYHOI EHepril, NMpeAcTaBAeHAa ii CTPYKTypa. 3ampoIOHOBAaHA CIPYKTypa
YHMCIIOBOI MOJIENI A€ MOXMUIMBICTE MOJENIOBATH CIIOTBOPEHHS SKOCTI €NEKTPHYHOI €Heprii
0e3 HeoOXiTHOCTI PO3POOKH CKIAZHOI MOAET €Heprood’ekry (eHeprocucremu) abo
JocTymny A0 6a3 JaHHX CHCTEM MOHITOPHHIY €HEPrOBHKOPHCTaHHsA. Takox MOKa3aHO, IO
3aCTOCYBaHHs YHMCJIOBOI MOJENI CIIOTBOPEHb AKOCTI ENEKTPHYHOI €HEPrii MOXE CIPHATH
po3polLi iHTEPAKTHBHOIO IPOrPaMHOro 3abe3neveHHs Uil BHKIANAHHA T2 HABYAHHA 33
TEMOIO SIKOCTI €JIEKTPHYHOI €HEprii y BHMINMX HABYAIBHHX 3aKafiaX 3a CIELIAIBHICTIO
141 EnexTpoeHepreTHka, €IeKTPOTEXHIKa Ta enekTpoMexaHika. OcoOMMBO 3BaKalO4YH Ha
TOH (hakT, mo 3 ii JOMOMOrOK MOXJIMBA MHTTEBA Bi3yasisauis (HOPMH CIIOTBOPEHb SKOCTI
€JICKTPHYHOI €Heprii Ta iX XapaKTEPHCTHK 3a JOIOMOIOI0 IHTEPAKTHBHOIO KEpyBaHHA
YHCJIOBMMH IapamMeTpaMH Mozenmi. IIpeacTaBneHO MOZEMOBAHHA Ta JOCITIIKEHHS
oaHO(a3HHX KOPOTKMX 3aMHKaHb B EJIEKTPUYHIH Mepexki. BH3HaueHHA BIUMBY Micns
pO3MillleHHsA KOPOTKOIrO 3aMHKAHHA HAa HANpyTy €NeKTPHYHOI Mepexxi. Ha ocHOBi
JOCII/DKEHHA YaCTOTHOTO CHNEKTPY TEPEXiAHMX TPOLECIB B ENEKTPHYHIA Mepesxi
po3pobneHo  MeTox  ineHTHdikauii MepeXiAHMX TMpOLECIB MIIAXOM aHamsy ix
BHCOKOYACTOTHHX XapAKTEPHCTHK.

Y mpembomy po30ini BUKIAAEHO PE3yNbTATH AOCIIUKEHb BILIMBY THIlY NPOBAJIB
HANpyrd Ta iX XapaKTEPHCTHK Ha p060'1y ACHHXPOHHHX JBHIYHIB: Tpl-ma.noc'n npoBaiy
HANpyrd Ha IIKH pr'moro MO T3 mkn CTPyMy; Ha IIBHAKICTH aCHHXPOHHOIO
e > BIUIHBY HAa POOOTY aCHHXPOHHHX
JBHTYHIB J0/QTKOBHX XapaKTEPHCTHK MpPOBAMB /TH, TAKHX AK CTpHOOK (a3oBoro




il s ek YA U BNACT 3 g Y

S R R L

SN

4

KyTa, TOYOK IIOYAaTKy Ta 3aKiHYEHHA NpoBaly, 3aJHMIIKOBOi Hampyru. Pospobieno
MOAH(DIKOBAHMH METOX MOOYNOBH CENEKTHBHOrO 3aXHCTy ACHHXPOHHOrO JBHIYHA 3a
PaxyHOK BH3HAUCHHA 3aJIE)KHOCTI CTPYMy CTATOPa Bil XapaKTEPUCTHK MPOBAITY HANPYTH, K
OCHOBHHMX TaK 1 IOJIaTKOBHX.

Y uemeepmomy posdini npencTaBneHO MOAHM(BIKOBAHHH METOX IONABIIEHHS
ITyMOBHX KOMIIOHEHT IIIXOM BBEAEHHS PEryJbOBAHOTO aJaNTHBHOIO MOPOTY BEHBIECTIB,
AKHH HE TIIBKM CyMiCHHMI i3 pO3MOAINOM HIyMy NpH KOXKHOMY piBHI BEHBIIET-
TNCPETBOPEHHA, ane M i3 pO3MOAINOM 3HA4Yymux iH(OpMAawid, MmO MICTHTBCA B Pi3HHX
(hopMax CHrHamiB CHOTBOPEHHA Ha KOKHOMY PiBHI BEHMBJIET KOMITO3HLII 3aCTOCYBAaHHAM
noricTiynoi $ynkuii depxionbera. Horo 3acTocyBaHHA MOKa3an0 MPHHHATHY TOYHICTS Ta
e)EKTHBHICTD /U1 BHAAJIEHHA MIyMOBHX KOMIIOHEHT NPH AHAJI3i MEPEXiAHHX MPOLECIB B
CHEPreTHYHHX CHCTEMAX.

Onpunionnenns pesyabtartis auceprauiitnoi poGoTu.

Hayxosi pesynsratn suceprauii Bucsitieno y 18 naykoBux my6ikauiax 3106yBaya,
cepen AKMX: 6 cTarei y HaykoBMX ()aXOBMX BHAAHHAX VYKpaiHH 3a CHELiaJbHICTIO
141 EnekTpoeHepreTika, €NeKTPOTEXHIKA TAa ENEKTpOMEXaHika y T.4. 1 cTarts y AKHX
YHCIIO CriBaBTOPiB (pasoM i3 3106yBauem) Ginbme aBOX 0Ci6, 2 CTATTI, MO JONATKOBO
B1I00PAXKAIOTH PE3yNIbTATH TUCEPTALL].

Takox pesymbratn mucepramii Gyno ampo6osano Ha 10 HaykoBHX (haXOBHX
KOHGepeHLisX.

HaykoBuit pisens myGnmikauiii 3m00yBauku € BHCOKHM, OCKITBKH MyOTiKaiii B
HAYKOBHX ()aXOBHMX BITYM3HAHMX BHMJAHHAX CBIAYaTh MPO BHCOKY AKICTB Ta HAYKOBY
3HAYYLICTh MPOBENCHHX MOCHIIKeHb. OCOOMCTHH BHECOK 3M00YBAauKH € 3HAYHHM i
CIOCTEPIraeThes y KOXKHiM myGmiKaii.

3n00yBauka JOTpHMyBanacs NpPHMHUMIIB aKaAEMiYHOi JTOOPOYECHOCTI, MmO
T ATBEPIKYETBCA BINCYTHICTIO Iutariaty B myGmikauisx. Bci Bukopucrani B po6oti izei,
TEKCTH Ta Pe3yJIbTaTH IHWMX aBTOPiB MAIOTh HAJIEXHI IIOCHIAHHA Ha BIANOBIAHI Kepena,
IO CBIYMTH MPO CAMOCTIHHE NMPOBEACHHSA HAYKOBHMX AOCII/DKEHb i MOTPHMAHHA ETHYHHX
HOPM Y HayKOBIH JISJIBHOCTI.

Taxum 4HHOM, HAayKOBi PE3yJBTATH OMHMCAHI B JAMCEPTAUilHiH POGOTI MOBHICTIO
BHCBITJIEHI Y HAyKOBHX MyOtiKauisx 3100yBaya.

Heponiku Ta 3ayBaskeHHsi 10 AMcepTaLiitHOT poGoTH.

ITo3uTHBHO B LIIOMy XapaKTepH3ylouM MpEACTaBIEHY AMCEPTauiitHy po6oTy, ciia
BIIMITHTH 1 JeAKi OKPEMi MOMEHTH, fKi MOTPeOYyIOTh JOJATKOBOrO TOSACHEHHS Ta
KOHKpeTH3awji:

1.V pobGori moka3saHO AOCIIUKEHHS BIUIMBY TpPOBANIB HANPYTH Ha poOGOTY
ACHXPOHHOro ABHryHa. Byno © pnowinpHie AQoAaTH AOCTIKEHHS BIUIMBY IPOBAJIiB
HATPYTH T iX XapaKTEPHCTHK HA pOOOTY AEKUIbKOX ACHXPOHHHX JABUIYHIB.

2. DBinpuwicTe HECNIPABHOCTEH INPHHOCHTH Yy CHCTEMAx nepeaayi Ta pos3nominy
eneKkTpoeHeprii came oAHO(Aa3sHE KOPOTKE 3aMHKAHHA HA 36MJII0, SK 1 3a3HAYMIA
3no0yBauka. OaHAK PO3PI3HAIOTH TaKi THIH KOPOTKHX 3aMHKAHB: TpudasHe, aBodasue,
nBoQasue 3aseMyIeHHs, oAHO(asHe 3a3eMiIeHHA. Y poGoTi MOTPiGHO Oyno 3a3HauyMTH fK
3MiHHTBCS NPOLIEC MOAEIOBAHHS NPH HE 0AHO(A3HOMY KOPOTKOMY 3aMHKAHHIO.

3. Y poGoti po3pobneHo MOxems (OPMyBAHHA CNOTBOPEHb SKOCTI €IEKTPUMHOL
eHeprii Ta MeTox iAeHTH(IKALii THNIB NEpPEXiIHHX mNpoLeciB Y CHCTEMax >KHBJICHHA
LIAIXOM BH3HAYEHHS iX BHCOKOYACTOTHHX XapakTepuCTHK. OIHAK 4OMyCh He CTBOPEHO
00'€KTH aBTOPCHKOTO NPaBa Ha OTPHMAaHI MOJENb Ta METOSI.







