
BrAryr(
oQiqifiHoro orIoHeHTa Ha Arrcepraqifiny po6ory (Di.rrrorca .flpocJraBa

O.nencaHApoBlrqa <<Cnir"norexuiqHi ycraHoBKH 3 aBToHoMHrrM )r(rrBJreHHqM>),

roAaHoi ua sqodyrrfl HayKoBoro cryrreHfl KaHAv^Aara rexniqHux uayrc is

cneqiaJrbHocri 05.09.07 - cnir.uorexHirca ra A)r(epeJra csirra.

flpz ogHafioruleHi is Arrceprauifisoro po6ororo (Dimoxa -flpoclana
OlercaHApoBl{qa, aBrope$eparoM i upaqxMr4 3a reMoro Ar4ceprarlii 6ywr spo6neni

HacTynHt BucHoBKr{.

Arcrya"urnicrb reMrr: OAnnNa ig aKTyirJrbHHX 3aBAaHb cyqacnoi csiTJrorexsiru

ropf,A 3 uiAslaqeHHf, eHepret[.rHoi e0errnsHocri ceirrorexni.rHrax cprcreM e

rracrKoBe saNailqeHHf, TpaAr,rqifinux eHeprernrrHr{x pecypcia Ha ni4HouroealrHi

DKepena eneprii. BupirxeHHf, lliei saAa.ri Mox{Ha Br4KoHarH BrrpoBaAx(yrorrr4

aBToHorvftri cHcreMI4 )KI{BJreHHf, oceirrroBaJrbHklx ycraHoBoK uo6y,UoBaHr,D( Ha

ocnosi coHfltIHLIX SoroeleMenrie ra cfracHrrx aKyvrynroroqn cprcreM Ha 6agi

ionicropin ra Li-ion aKyMynrropin. Tarcufi niaxia e Hafi6ilrrr arcry4n stt*tir NrA

cLIcreM gonHiruHboro oceitreHHrr, a raKox Nrfl oceirreHHrr o6'errin nirutateHp1

nig elercrparrHro( Mepe)K. .

lm ycniumoro BLrKopEcraHHt coHrrrrHrlrx 6arapefi NE )Kr{BJrerrr{f,

ocsirrIoBaIIbHkIX ycraHoBoK He MeHrrr BaxJraBoro 3aAaqerc e oqinra
eHeprerl4rrHoro rloreHrli-y coHrrrHoro Bt4rrpoMiHrosaHHs 3 BpaxyBaHHqM

xliuau{rrHllx yMoB uicqenocri Ae rrnaHyerbcs g.qificHr,rrr4 TaKe B[poBaAXeHHr.

Amyarlrsicrr upo6neMil, Ba)KJrHBicrr ra rrepclexrusHicrr orpuMaHr4x

pe3ynbraris ni4rnepAxyerbct raKox rkrM, rrlo po6ora BLrKoHaHa B paMKax

uayronoi TeMkI <<Bnnus 4uuarraircu eKcrnyaraqifiunx rapaMerpin Ha

eHeproe$errusHicrr Ax{epen ceirrD) (norraep 4epxanuoi peecrparlii
0113U000248).

Cryniur o6rpyHrosanocri HayKoBHx rroJrorceHb, sucHonrcin i
peKoMeHaaqifi. OcHosni uayxoni pe:ynbrarn B Avrcepraqii n qilouy o6{pyHroeani

TeoperllrrHo i uiArnep4xeui eKcrrepr{MeHT€urbHraMu AocliDKeHHsMr4. I{e
sa6esuerleHo IrrI4poKkIM 3acrocyBaHH.f,M B po6ori cyqacHux eKcrrepuMeHT€urbHr4x

MeroAI{K, crporicuo rlocraHoBKrr cSopvryJrboBaHvrx 3aqa.r i Naerolis ix porn'f,3Ky,

BI4KopI{craHHtM cyqacHoro ycrarKyBaHHf,. Anropola KopeKTHo 3acrocoBaHo

crau4aprui MeroAr4 eneKTporexuiqHr4x nurr,riproBaHji_-aa.^.
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MoAenroBaHHf, csirrorexHi.rHrdx xapaKTepI,IcrI{K oceirrloB€ITIbHHX ycraHoBoK. Yci

o6qucrroB€rJrbHi upoqe Aypu pezurisonaui B rporpaMHoMy cepeAoszui MATLAB.

,{ocronipHicrr pe3yJrbrarin Aoc.rril?I(eHb. ,{ocronipnicrr pe3ynbrarie

Arrcepraqifinoro AocniAxenn s, ga6eg[eqyerbcq Koperruicrro rIocraHoBKI4 3aAarr ra

BHKopucraHHflM niAnosiAuux rraeroAis ra rexni.rHux saco6is Anfl rpoBeAeHHt
.-/-

eKcrrepr.rMeHTlB, MareMarnrrHr,rx NaeroAis o6po6xu pe3ynbrarie AocliAxeHb,

siAnoeiruricrro MareMarlrrrHux MoAeJIefi $isra.+rifi cyri npoqecis.

HayrcoBa HoBH3Ha orptlMaHux pe3yJrbrarin:

OcHoeHi perynbrrrvq Ir1o BkrHocrrbc.f, Ha 3axvcr, clptMoBaHi na BH3HaqeHHfl

eHeprcTr{rrHoro noreHrliany coHrrrHoro BI{[poMiHrosaHHq ra fioro 3s't3oK 3

rliuarvrqnvrvrr4 yMoBaMr4 repuropii, BrrpoBaA)KeHHfl coHtrrHl{x eHeprerrrrrHl4x

ycraHoBoK {K aBToHoMHLrx A)KepeJr xHBJreHHfl csirrorexHiqsux cl{creu. Ha ocHosi

rrpoBeAeHr4x .qoclillxeHb 6y tu orpl4Maui rari HayKoBi pesylbrarl,I :

1. VAocroHaJreHo MarraMarurrHy MoAeJrb cI4creMI{ (coHtrrHa eHeprerllqHa

ycraHoBKa - ocsirJrroB€urbHa cr{creMa) B pe}Klal,ti uaxcrlM€LllbHoi noryxsocri.

2. Bueprue BcraHoBJreHo 3s'q3oK rr,rix cepeAHroAo6oBoro rycrl4Holo rloroKy

eneprii coH.f,rrHofo BrrrpoMinrosaHHs ra cepeAHroAo6oBHM cryrleHeM xuapuocri

repuropii. .

3. Buepure orprrMaHo rroMicq.rHi asarirn.rHi sare)KHocri cepe4nroAo6osoi

eneprii coHrrrHoro BrarrpoMiHrosaHns eiA cryrleHf, xMapsocri.

4. Bneprue rpoBeAeHo po3paxyHoK eHeprerlaqHoro norenqialy coHttrHoro

Br4rrpoMiHrosaHHs repuropii saxiAHoro periony VrpaiHu 3 BpaxyBaHH.f,M

rriuau4qHllx yMoB.

[parcrurrHe 3HaqeHHfl oAepx(aHrrx peyJrsraris. flpaxrz.rni AocniAxeHHt,

qxi euxraAesi B Al{cepraqii, Ao3Bonvrvt:

1. 3auponoHyBarr4 Mero.qr4Ky ra pospo6vru aBToMarI43oBaHy crlcreMy

nuvriproBaHHr i sanucy eHepreruqHoro rloroKy coHf,rrHoro BlanpoMiHronaHnq.

2. Pospo6vffu ra anpo6yBarr{ rpolpaMy crarucrpt.rHoi o6po6xu qacoBt4x

xapaKT epvcrvrK rycrrrHrr noroKy coHflrrHoro Bl,IilpovriHroBaHH.s nporflfoM KoxHoro

l,ticsUs.

3. Pospo6JreHo ycraHoBKy Anfl KoHTponrc naparr,rerpin cynepKoHAeHcaropin

Ta npncrpifi 6atascyBaHHfl Hanpyrr,r Ha oKpeMI{x eJIeMeHTax aKyMynroroqoi

6arapei , xrcuir 3axr{qetrufi rareHroM Ha KopHcHy MoAelr J\b 116216.

4. 3anponoHoBaHo MeroArdKy po3paxyHKy coHstrHl4x eHeprerl{tlHux

ycraHoBoK Anfl sosHirxHboro ocsirreHH.s HaceneHldx uyuxrin ra rlpeAcraBurvr



pe3ynbrurv TexHiKo-eKoHorr,ri.rHoro po3paxyHKy coHqquoi eHepreru'IHoi

ycraHoBKlr [nfl HaceneHr4x nynxriB 3 HaceJIeHHflM: 2.8 rvrnn (rnr. Kuin), 2I8 Tvlcfl-.r

(u. Tepuouilr) ta 8,7 ruc (nr. Jlaninqi).

5. 3anpouoHoBaHo rrrJrrxn niAeraqeHHfl eHepreru'IHol

o cs irrloBaJlbHt4x ycraH oBo K 3 aBToHoMHIaM )I<LIBJIeHHIM .

Orprarvrani pesyJrbrarr Mo)Kyrb 6yru Br{Kopzcrasi y HayKoBo-AocniAnux

ycraHoBax, KoHcrpyKTopcbKr{x ra [poeKTHI4x 6ropo, Ha ni4npueMcrBax

cniuorexHi.rHoi ra eneKTporexni.rHoi rary3i, a raKo)K B rexHi'IHux HaBqalIbHI'IX

3aKnaAax.

flonuora BHKJTaAeHHfl HayKoBHx rloJror(eHb, BlIcHoBKie ra peKoMenaaqifi

B ony6.rrinoBaHnx rparlflx. 3a reMolo AIacepraIIiT ouy6niKoBaHo 16 po6ir,

3oKpeMa6 crarefi y HayKoBo-TexHi.rHux Saxonux BI4AaHHf,x,3 HI{x I n inogeMHoMy

BHAaHHL, ra 1 y nr,r4anni, uo BXo Ar4Tb B HayKoMerpl/tqHy 6ny Scopus, I -rIareHT

VrpaiHu Ha Kopr{cHy MoAenb ra 9 re3 AouosiAefi Ha rouQepenIlisx. O6csr

ApyKoB aHvtx po6ir ix pineHb ra rinrxicrr siAnosiAalorb BIrMoraM MOH Yrpainu

rrlo craBl{Tbct Ao KaH trvrplarcbKrlx Al{ceprallifi.

3pricr aBTopeQepary e iAesru'ruuir Ao sN,Iicry Alacepraqii AocrarHbo rIoBHo

ni4o6paxae ocHosHi uoro)Ker{Hfl Aoclilx{eHHt. .

Ana"rrig srvricry Arrcepraqii'. ,{ucepraqifiHa po6ora cKJlaAaerrcq si Bcryry'

rrorr4pbox pos4ilin, Br,rcHoBrin, crrrlcKy BI{KopI4craHI4x ruKepen ig 109

HafiuesyBaHb, AoAarris 4, ruicrurs 57 pr,rcyuxin, 22 ra6nuqi. llosHlafi o6cqr

po6orn cKJIaAae 136 cropiuxu.
y ncryni o64pynroBaHo aKry€rJrruicrr reMI,I Al{cepraqii, cQoprr,ryJlboBaHo

Mery i sasAaHHr, rpeAMer i o6'eKT AocriAxeHHt, 3a3HaqeHo HayKoBy HoBI{sny i

rrpaKTrrqHe 3HarreHHfl orphMaHlrx pe3ynbrarin, noAaHo siAoNdocri uoAo arpo6allii

Ta BnpoBaAlKeHHr pffiyrnrarie po6orvI, ximricrr ny6nirallifi, sLIAireHo oco6ncruit

BHecoK s4o6yna'.ra n ouy6rirosaHllx rpaqsx.
y reprroMy posgi.rri, lqo e orJr{AoBr4M, HaBoArITbcf, atraris nireparypHux

AaHr4x rpo cyncuuit craH sosHirxHboro ocsirreHHfl Ta ocsirrloBiilnbHux

ycraHoBoK 3 aBTOHOMHT|TM Xr4BJreHHf,M. llpone4eHo aHaris cncTeM gosHillHbofo

ocsirreHHf, HaceJreHr{x nyurrin fro o6racrqx Yrpainra. HaseAeHo nopinn fllr^lns.

eSexrusuocri SoroereKTpuqHlrx neperBopronauin pisnux runin, qo neo6xi.qni

AIrn nupo6leHH.s 1000 Bm eJreKrpoeHeprii. PosrrqHyro cflacHi arylayrrorcqll

lpr{crpoi Ans cr4creM aBToHoMHoro TKLIBJIeHHfl, Ta cucreMy KepyBaHHfl l^nfi pieuux

ruuie aKyMynmopin.

eSexrusHocri



V lpyroMy posgi"rri posrnqHyro MeroAr4Ky BHMipronaHHr SoroeneKrprrqHkrx
rlapaMerpin coHtqHux 6arapefi, Ha ocnosi rKr4x no6y.UoBaHo MoAenb

$oroeneKTpl4rrHoro reperBoproBarra. Bpaxonyrorrrl 6araroxparHicrr 3apffAHo-

po3p{AHHX Ilnrris, B tKocri Haxom{rryBaqa eneKTpoeHeprii sanponoHoBaHo Li-ion
aKyMyntropl{ Ta cyrepKoHAeHcaropn. Ouucaua MeroAr{Ka nxiAnoro KoHTponrc

rlapaMerpis cyrepKoHAeHcaropin ra rpeAcrasreHi pe3yJrbrarv .qocnipKeHb

upoqecin 3apflIiy ra po3psAy, Ha ocrosi .f,Kr4x Bt43HarreHo ix nnyrpiurHifi ouip.

llpone4eHo aHarig rpoqecis cavropo3prAy cyrepKoHAeHcaropin.

3anponoHoBaHo eneKTpl4trHy cracreMy 6atancyBaHHr Harrpyrv Ha oKpeMoMy

eleueuri 6arapei cyrepKoHAeHcaropin ra Li-ion aKyMynxropin, flKa 3axgrrleHa

rrareHTorra Vrp aiuu Ha KoprrcHy MoAeJrb

y TperboMy posAi.ni upeAcrasreui pe3yJrbrarvr nurvriproBaHHq

eHeprerl4trHoro [oreHlliatty coHttrHoro BrdnpoMiHroeaHH-fl. 3auponoHoBaHo

MeroAI{Ky raKoro BklMipronaHHs, Ta orll4caHo ycraHoBKy 3arrucy rroroKy coHrrrHoro

Bl4rpoMinrcsaHHq B .pe€IJIbHoMy qaci. llx BpaxyBaHHs ruirvraruqHgx yMoB

nn6pawoi repuropii aBTopoM BcraHoBJreHo 3B'f,3or irnix cryreHeM xMapnocri, flKa

Aaerbc,f, Mereocnyx6oro Yrpainu Ta rycrrrHoro roroKy coHqqHoro

BkIrpoMiHrceaHH,f, flKa [orlaAae Ha rroBepxHro 4anoi repHropii. Ha ocuoni
npoBeAeHlftx AocliAlKeHb iHcorqUii na. TepnonoJlf, 6yno BcraHoBJreHo auaniruqunir
3B'f,3oK vrix cepeAHrogo6oBoro rycrllHolo rroroKy consqnol eHeprii Ta

cepeAHro4o6oBofo cryrleHf, xuapuocri AIrfl Kox{Horo uicrqr. flp.AcraBJreHo

pe3ynbraru nouics'rHoi gNIiHIa eneprii coHttlHoro Br4rpoMiHrcsaHHq rrporflroM
2012-2017 pp. Ha ocHoei .f,Kl4x orpzuaui cepeAHrorraicq.rHi 3HarreHHfl AaHoro
rrapaMeTpa.

Pesynrraru Aocnil)KeHb 6ytu Bt4Kopr{crasi Anfl uouiropr4Hry
eHeprerlltrHoro floreHllizuty coHflrrHoro BnrrpoMinrosaHHs HaceJreHr.rx uyuxrin
3axiruroro periony Yrpaitrz, nigxuneHHfl ,flKrrx B nopinnqHHi 3 Aa:FIvrMvr,

rrpr4BeAeHraMr4 ua cairci NASA He rrepeBr{rrlyBalru 7-I4 yo.

y qerBeproMy posAi"rri upuneAeHa MeroArrKa po3paxyHKy coHs.rHoi

eHepreruquoi ycraHoBKI4 [nfl aBToHoMHoro xr4BJreHHr 3oBuirunsoro ocsirreHHr.
3po6neno rexnixo-eKoHorrai.rHl{fi po3paxyHoK conqqHoi eHepreru.rHoi ycraHoBKlr

!.nfl sosHiurHboro ocsirreHHt rpbox runis HaceJreHr4x uynrrin: 3 HaceJreHHflM

1 ulH. i 6inrne (vr. Kzin), 3 HacerIeHHlM 6inrure 200 rrac. (o6lacHi qenrpz ra
u. Tepnonim) ra 3 HaceJIeHHsM Ao 10 rucsu (pafioHHi rleurpu ra M. JIaHisrIi). Ha
rIpI'IKnaAi ocnirnroB€ulbHoi ycraHoBKI{ reprlTopii Hanrr€urbHoro Koprycy }lb 7 THTy



iu. I. flylrcr rpoBeAeHo

sosHi[rHboro ocsirreHHr.

aHzuris eHepreru.rHoi eSexrneHocri ycraHoBKr{

V nncnoBKax cSoprvryJlboBaHo ocHonni Hayroei Ta rrparrn.rHi pesynbraru

Akrcepraqifinoi po6orn.

B AoAarnax [pLIBeAeHa [pI4HrIHrroBa cxeMa nHnriprcsamHoi ycraHoBKH

rycrLIHH rloroKy coH.flrrHoro BlrrrpoMiHrosaHH.s B pe)KLtMi pezurrHoro qacy, rpa$iru
sN,IiHu coHtrrHoi inconsqii rro AHsx 2016-2017 porciB ra cepeAHroAo6osi sHa.reHH.f,

xMapHocri i po3paxosaHi 3HaqeHHr cepeAHboAo6osoi rycrr,rHr.r eHeprii cousrrHoro

BllrlpoMinroeanHs rlpor{roM Kox{Horo naicqqq 2017 poKy Anfl M. Jlreosa, M.

XuelrulrrlbKoro, M. Isano-OpanrcincbKofo ra M. gepHinqi.

3aynaxeHHfl Ta Ar.rcKycifiui rroJroil(eHHfl rrloAo Aucepraqifinoro

loc.rrillrceHHg.

1 . B po6ori He npLIBeA oauir creKTp aursuuir posuo4in eHepreruqsoi

e Q errzsHo cri 3 arrp on oHoBaHu x coHf, rrHr4x 6 arap eia.

2. He nplrBeAeuuir crreKrparrs:rruir posuo4in JraMrrH APVI - 1000 ra fioro

cni ecraBJreHHr is coHtrrHkt M BralpoMi nrc saHH.f, M.

3 . B po6ori He BpaxoBaHo BrrJrHB reMrrep arypr4 cepeAoBr4rrla Ha eHepreru.rHi

xapaKTepr{cruKlr coH.srrHHX 6arapeit. .

4. llpu po3paxyHKax crcreMpr aKyMynroBaHHr eneKTpu.rHoi eHeprii He

6pwmof, Ao yBarr4 Kr{cJrorHi i nyxni axyrraynsropr,r.

5. 3riluo pe3ynbrarie locritlreHHf, npoqecin 3apnqy-po3pnAy

cyrepKoHAeHcaropin He rpeAcraBJreHo ix ersisareHTHy cxeMy, xoqa aBTop

Koplrcryerbcfl roHqrrf,M BHyrpiulHifi onip cynepKoHAeHcaropr4.

6. B po6ori npeAcraBJleHo rpa$ixu sNdiHu rycrr{Hu rroroKy coHsrrHofo

Bll[poMinrosaHHq rlportroM AHf, 3 pisnHu cryrreHeM xuapuocri, aJre He Mae

rpa$ixa sNIiHu cryreHfl xMapnocri nporrroM AHr BKa3aHoro nepio4y rracy.

7 . B po6ori He rIpoBeA elnuir aHanis AaHHx nouics.rHoi rycrr,rHr4 eneprii

coH,arlHoro Bl4rpoMiulonaHur, esqri is cairry NASA , AIrfl nopinH fl:n:nfl, is

spo6neHr{Mr4 po3paxyHKaMr{.

8. B rexuiro-eKoHo\ai.IHllx po3paxyHKax He rrpuBeAeHo po3paxyHoK

TepMlHy OKyTIHOCTI yCTaHOBOK 3OBHlruHbOfO OCBlTJreHH.f, po3fntrHyrlr HaCeJTeHHX

uynrrin.

9. He npeAcraBneui 4aHi uo cl4creMax 3oBHirusroro ocsiureHHf, cilrcrroi
rr,ricqenocri Ta pe3yJlbraru po3paxyHKy Anfl Hr,rx oceirrroBaJrbHux ycraHoBoK 3

ABTOHOMHKIM }KHBJIEHH'M.



3ara.nrHa xapaKTeprrcrnna Ancepraqifi noi po6oru

Bapro 3asHaqvrrv\ ulo BKa3aHi sntqe 3ayBaxeHHt He 3Hnxyrorb 3arallbHoro

rro3uTprBHoro Bpa)KeHns siA Ar.rcepraqifinoi po6orpI. 3araroM Alacepraqifiua po6ora

(Dilrora.flpocJraBa OrercaHApoBr{qa e 3aBeprueHoro HayKoBoro rpallerc 3 HayKoBo-

o6ryynroBaHprMu pe3yJrbrarawv\ sri vrarorb HayKoBy ra rrpaKTLItrHy Ilinnicrr.

3aupouoHoBaHi rr,roAeli ra orpr4Mani pesyrbrarvr po3paxynrin B Arrcepraqii

po3Br{Barorb reopiro ra npaKTraKy [poeKTyBaHHfl coHttIHI{x eHeprerl4tlHlax

ycraHoBoK Anfl aBToHoMHoro )Kr.rBJreHH-flM csirrorexHi.rHr4x cr4crervr i [peAcTaBJIf,Tb

iHrepec Anfl HayKoBrdx ra iHxesepHo-Texuiquux upaqinnurcin, tr1o safiI\darocs

AaHoro reMarr4Koro. Boupr Molxyrs 6yru Br{Kopr{crasi B HaBrr€LrrbHoMy rrpoqeci npu

ui4roronqi Qaxinqie eJreKrporexHi.rHoi ra csirrorexHi.rHoi rary:i.
Axryanrsicrr reMrr Ar4ceprarlii, HayKoBa HoBr43Ha, rrpaKTktqHe 3HarreHHt,

o6csr [poBeAeHr4x AocniAxeHb, AocroBipHicm orpHMaHHX pe3yJlbrarin

Ao3BoJr.f,K)Tb BBannarvr, qo Aracepraqifina po6ora <CsiTrorexHi.IHi ycraHoBKI4 3

aBToHoMHuM )KHBJreHrrqM), flKa npeAcraBneHa Ha s4o6yrrr HayKoBoro cryneHt

KaHAvAara rexni.rHnx HayK, ni4noni.qae Br.rMoraM <Ilopr4xy rpucyAxeHHt

HayKoBr.rx cryueuin i upucBoeHH.f, BrreHoro 3BaHHr crapruoro HayKoBoro

cuinpo6iurura), 3arBepA)KeHoro nocraHoBoro Ka6iHery Minicrpie VrpaiHu pil24
Jrr4rrHf, 2013 p. Ng 567, ig noA€rJrbruHMH euiuavru, a if aBrop, @inror -flpocran

OrencaHApoBrarr, 3acnyfoBye [pr4cyA]KeHHfl HayKoBoro cryneHfl KaHAprAara

rexHi.rHnx HayK 3a cueqiarruicrro 05.09.07 - csirrorexuira ra A)KepeJra csirra.

O$iuifi Lruir orroHeHr, AorIeHr raSeApH

IO.f. lo6ponomcrxufi
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