
Pimenns
pasonoi cueuiafl isonanoi nqeHoi paln

rpo rpucyAxeHufl cryrreHfl AoKTopa Qi"uocoQii

34o6yrau cryreH.,r roKropa Sinoco0ii Auapifi BoroApruprpoBrq BonoUyK, 1997 poxy
HapoAxeHIUI, rpoMa,4sHLIH Yxpailru, ocnira Br,rqa: sariHuun y 2022 poUi Tepnoninrcrrraft
nauiona-nrnufi texni.urlrfi yninepcr4Ter iueni Inana llynrox sa cneqiaarnicrro <Kouu'rorepua
inxeuepio, BI,IKoHaB axpeAl{ToBauy ocnirnbo-HayroBy nporpaMy Koun'rotepni nayxr.

Pasona cueqianisonaua Bqeua parya, yrBopeHa HaKa3oM peKTopa TepnoninrcbKoro
nauioualrnoro rexniquoro yuinepcr.rrery inreni IsaHa llymor, Minicrepcrsa ocnirr i nayru
Yrpaiuu, rra. Tepuouinr sia 22 uepn;ur- 2026 porcy Ns 417 -312 y cwral,i:

fononrn pasonoi
cneqianisosaHoi s.IeHoi partr- -f,pocrara JIITITBI4HEHKA, Aoxropa rexni.nrux HayK,

npo$ecopa, npo(fecopa ra(pe4pr rouu'rclepnzx HayK
Tepnoui.irrcbKoro uaqionairrnoro rexni.nroro yuirepczrcry
iueni Isaua flymox;

PeueuseHrin - Orera flCHLfl' AoKropa rexHi.rHux HayK, npo(pecopa, npo(pecopa
ra(pe4pra cr{creM urryrrHoro iurelexry Ta a:ralisy AaHVx
Tepuoninrcbxoro riarlioHaruroro rexui.rsoro yninepcuTery irraeni
IsaHa flynrox;
Mzxarina OPI43A, Katr4wprararexni.nrux HayK, AoqeHTa, AoueHTa
ra(pe,4pn xoun'rolepHlrx HayK TepnouinrcbKoro narlioHanrnoro
texui.nroro yuirepcurery inaeui Isaua llynrox;
Pouana IO3E@OBULIA, Aoxropa rexni.rHr,rx HayK, upo$ecopa,
sani4ynaua niaairry i\b 9 Mero4in ra saco6in sia6opy ft o6po6xu
Aiarnocrr.r.urux cr.rrnanis (Disuxo-Mexari.nroro iucruryry
iru. f.B. Kapueura Haqiouanrnoi axa4errlii nayx Yrpaiura;
BraAucrana BOJIITIHffi, ran;pa4ara rexuirrrrlrx HayK, Aorleura,
Aorleura ra(pe4pa elerrprunoi inxenepii Jlyqrroro
nauiosamuoro rexsi.nroro yninepclrrery,

O$iqifiHr,rx ouonenrie -

ua saci4auui 14 ceprHrl 2026 poxy npIEftuxra pirueuHr npo rprcyAxeHHf, crynens AoKropa
$iroco$ii s rarrysi 3HaHb 12In$opuaqifini rexironorii.

Auapiro BOIOilIYKY
Ha ui,ucrasi uy6ni'rnoro 3axrcry gracepraqii <MoAeni ra MeroAr{ ananisy Aarrux
eneKTpocloxl{BaHns n posno4ineHr,rx eJreKTpoeHepreratrn}rx crrcreMax)) 3a cneqia;lnuicrrc 122
Koun'rcrepui nayxu.

flncepraqiro BI{KoHzI}ro y TepuoninscbKoMy narlionanrnouy rexniwrorry yuinepcureri
irraeni Isaua rlynrox, Minicrepcrno ocsim i nayru Yrcpaiuu, u. Tepnonim.

Hayroni xepieuuxra: Ianzna OCyXIBCbKA, KaHArrAar texni.nrnx HayK, AorIeHr, AorIeHT
ra(fegpu roun'rotepnrx cficreM Ta Mepex TepnoninrcbKoro uauiouamnoro rexniqsoro
yninepcutery iueni IsaHa llymox; AHApifi CBEPCTIOK, 4orrop rexui.nrux HayK, npo$ecop,
npo([ecop r<a([e.qpr rrae4rwroi in$opuarvrr,r TepnouinrcbKoro naqionanrnoro MeAr{rruoro
yninepcurery irrleni I.-f. Iop6aueBcbroro Minicrepmna oxopoHr.r sgopor,x yrpaiuu.

,{zcepraqirc [oAaHo y nrarnx4i cneqianrno ni4roronneuoro pyKorrrrcy, sKr,rfi Micrum nosi
HayKoBo o6lpynronani pesynrrarl,r rpoBeAeurrx 3Ao6yna.rel4 AocliAxenr, .rxi posn'xsyrorb BaxJrr,rBy
HayKoBo-rIpaKTI,IEry 3aAarry ananisy AaHprx eneKTpoc[ox]rBaHH{ na ocnoni uo,ueli y numx4i
nepio4uuro KopenboBaHl,Ix BtzrIaAKoBLrx npoqecin y [oerHaHHi is NaeroAaNar.r Marrrr{HHoro HaBrraHHs
Aru xnacu(piriarlii pexrarrain eneKTpocloxr{BaHH.,r a posno,4inoHrrx enerTpoeueprerr,rqHr.rx cr4creMax.



.4uceprauifiny po6ory Br,rKoHaHo sriAuo 3 Hanpf,MoM HayroBo-.4ocliAur,rx po6ir uixnapo4noi
uayronoi IIIKoJII,I <MoAenronaHnx ra MareMarlrqHe sa6esne.reHu.f, inrenerryalisosaHrax
inQoprrtaqifinrax cracrenr B MeArarlrni, rexniqi ta exonouiqb, xra Qynrqionye na ra(fe4pi
roun'rotepHklx HayK TepnonilrcrKoro naqiona-nrnoro rexni.nroro yniaepclrrery iueni IsaHa
Ilyrox. Taxox gucepraqifiua po6ora rtos's3aua s AocriAxenu.rrM B purMKax HayKoBo-AocniAnoi
po6oru <Inrelexryairsri rraoAerli a ri6ep-Qi3?rrrHr.rx cracreMax rrreAmo-6iolori.nrrax npoqecia>,
J\[e gepxcpeecrpaqii 0125U000105, Tepnoninpcmuft naqioualruuft ueAr.rquufi yuinepcurer
irraeni I.-fl. fop6auencbKoro MinicrepcrBa oxopoHra sgopon'.r Yxpainn (THMy).

Hayrora IroBrBHa 4rcepraqiftnoi po6orra roJrrrae n o6qpynrysaHHi uero4ir ananisy laltrx
gJIeKTpoc[oxuBaHIUI na ocnosi trtoAed uepio4u.uro KopeJrboBarrrirx Br{rraAKoB}rx upoqecir y
uoeffrasni 3 MeroAaMlI MarnllHHoro HaBqaHH, AJrr uacu(piraqii pexlm,ria eneKTpocloxlrBarruf, B
posuo.qiueuux eJreKTpoeneprerr.rqHlrx clrcreMax, a caMe:

qnepwe:

- Ha ocHoni rounoneHTHoto MeroAy arialisy uepioAu.ruo KopenboBar{oro Br,rnarKoBoro
rpoqecy 3arporoHoBaHo na6ip inoopiraarunnrax o3HaK Nrs. uacu(fixaqii pexuivrin
eJIeKTpocloxHBaHH-f, nysnin posuo4inenoi eneKTpoerleprer[rrrroi crcrerrru, a Br{Kopr,rcraHHs
MareMarl{rilroi uoAeni y nurnxgi IKBII na ni.6,riry siA iuuux KJracr{rrHr,rx crarucrr{qgux rrtoAeueff
AO3BOJII{IO OAHOTIaCHO BpaXOByBaTI,I CTOXaCTHrtrry fip]rpoAy Ta rroBToproBaHy cTpyKTypy c]rrHaJry
eJIeKTpOCIOXUBaHTUT;

- 3tlflponouoBarlo MeroA xnacu$ixauii pexuuin eneKTpocfloxr.rBarru.rr posno4ilenvx
enerTpoeueplerllrrHux crlcreM na ocnosi inlpopuaruBu[x o3HaK, orpr,rMaur.rx KoMrroHeHTHr,rM
MeroAoM IIKBII, 3acrocyBaHH{ MeroAis Martr}ruuoro HaBqaHHrr, sa6esueqr,uro Moxrfisicm
iaerilu(bixarlii pexzrr,rin eJleKTpoc[ox]rBarlHs nysnir poauo4irenoi enerrpoeHeprerr.rrrHoi czcreuz
na ourosi in(poprrraruBHr{x osHar;

ydocrcouaneuo:

- niaxia .uo nu6opy orITI,rMaIIbHoro [poroKoJry rrepe.{aBarru.rr Aalrix eneKTpocloxlrBauus B

posuo4ilerulx eJleKTpoeHeprerlrrlHl{x cr{creMax 3 BraKopr,rcraHH.f,M MeroAis Marrr}rHHoro HaBr{aHHs
IIprI oupaqroeanui uaparuetpir KaHarry [epeAaBaHH, la'Hvrx, ulo AaJro 3Mory sa6esnequru
cra6ilruicrb rrepeAaBaHHs Aalux B KauaJrax 3n'rsxy;

omputut atu no d aauruuil p o 3 6 um o K :

- MeroA nu6opy olrLIMaJIbHoro flporoKoJry nepeilaBal:afi. AaHr.rx eneKTpocloxr{Bauu.f, B
posuoAineuux ererTpoeueprerl4lrHlrx crlcreMax Ha ocnoni BlrKopr{crarrns uetoAiB Marrrr{HHoro
HaBqaHH.tr upu aua-nisi napauerpia rauarry [epeAaBaHts. Aalvrx, rqo AaJro 3Mory sa6esue.rrarfi
cta6imuicm [epeAaBarrHfl AaHr{x.

Anceprallifi BrrKoHaHa AepxaBuolo MoBoro ra o(popunena sriAHo Br{Mor, BcrarroBJrenrax MOH.
,{ucepmqiftna po6ora BTIKJIaAeHa sa2l3 cropinrax. Texcr ouronnoi qacrvrnvtgucepraqii cranoBr.rrb
5,32 anropcbxrrx apxymin.

3go6yna.r uae 1l nayronux uy6nixarlifi 3a reMoro 4uceprarlii, 3 Hlrx 5 y naynou{x B}rAaHHf,x,
BKrIoqoHI{x :rraAat:ry orry6nirynarrur Ao uepeniry HayKoBr4x (paxonux Br.r.qarrb Yrpainr, ra 6 upaqr y
irrarepianax ron$epenqift, s xrr.rx 3 ir4ercyrorrc.f, y HayKoMerpuqnifi 6asi Scopus.

Pesynrratu,qucepmqifiuoro gocriAxeHHfi BrpoBa,uxeni y nupo6nuvy 4ixnruicrr: IIII HBO
<EneproorqaAui texnonorii>>, An (AI- IloAinrcrre)) Ta y HaBrrarrBuufi upoqec: Tepuouimcrr<uft
uaqiouanrnzfi rexuiqnufi ynirepcl,ITer irvreni Inana flymor m Tepnouilrcmufi naqiona-uruuft
ueAuqnnft yuinepcurer irvreni I.-f, fop6a.reBcbKoro.
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<IuSopaaqiilui uodeni, cucmeuu ma mexHonozitt>, rrr. Tepnoui:r.s,13-14 rpyA. 2023 p. Tepnouilr :

THTY iM.IsauaIymox, 2023. C. 140.
ll.Ocyxincrxa f., Bonorqyr A. Texuororii nepe4anannx ra orrparlroBaHHfi ,{aH}rx B

xoun'roreprl3oBarrlax cllcreMax o6rixy ener<rpoeneprii. Mamepiaau X HayK.-mexH. rconf.
<Irufiopua4iitui uodeni, cucmeruu ma mexHotozii>, rrr. Tepuonim, 7-8 rpy1.2022 p. TepHoninr :

THTy iu. Inanallynrox, 2022. C. 136.

Y aucrycii B3.rJIlI yqacrb roJroBa, perleH3eHTr.r, o(birlifiHi o[orrsHTr.r, inrui npucyrni ra
BI,ICJIOBHJII{ 3ayBOKeHHrr:

-f,pocnan JII4TBI4HEHKO, AoKrop rexni.rnr.rx HayK, npo(fecop, npo(pecop xa(pe4pu
roun'totepHux HayK TepnouinrcbKoro nauionamnoro rexni.nroro yuirepcr{Tery irr{eHi Isaua
llynro.a (ronona pasoaoi cneqianisosaHoi sqeHoi pa1er) niAsuaqus Hanexnraff uayxonuft pirenr
Xrcepmqiftnoro gocliAxeulrfi Ta AaB rlo3lrrr4Blry oqinry orplrMaHlrM peyJrbraraM, xr<i posn'xsalrE
Barrurl,IBy HayKoBo-[paKTLIqHy 3aIa.ry pospo6neruu uoAerefi ra uerogin inrelexryanrsnoro ananisy
rraop(f orori.rrrx i purui.urrx o3HaK eneKTporapAiocururariB.

Pouan IO3EOOBI,ilI, gorrop rexni.nrux HayK, npo0ecop, sani.uyra.r riaaiiry Ns 9 Merolin ra
saco6is nia6opy it o6po6xt'r Aiarnocul.+rnx cunraris @isuxo-ruexaniqnoro incuEryry
iu. f.B. Kapnenra Haqiona-uruoi araAerrrii nayr< Yrpainu (oSiuifinufi onoHent), BKa3aB rra
o6lpyntoranicrr HayKoBlIx fioJloxeHb, er.rcuosrie i pexouen4auift, upe.ucrasJrgHlrx y A]rcepraqiftnifi
po6ori, o,quax Br{cJroBprB uacryuni sayBaKeHH, :

aBTop Ha crop. 55 4Iaceprauii crsepAxcye, uo <Oqinrr,r MareMarr{rrrroro cuo4inannx ra
ropenxqiftnoi Qynxqii IIBI e nesnaiqentrvrkr ra y3r'oAxeHrrMra 3a yMoBr.r eproAr.rrruocri npoqecy ra
Aoctatnroi rinrrocri cflocrepexeur,rx ur{KJrin>. Ilpore He BKa3aHo, ,Ka caMe rimricm quxrir e

AocrarHboro i xri 6y,uyrr BeJrlrqlrHlr uoxu6or<?;

y <[opuynax (2.6), (2.7) He ro.f,cHeHa snrinua Ml;



BLIKopI4cTarrHrI TepMilry (y3roAxeHr.Ift> Ao orliHloBaHH.f, craTrrcT[rtrrrrx [apaMerpiB e
HeKOpeKTHlrM, 3arirJrbHo[pr{fiHrTr,rM e TepMiH (cJryrrrHicrb orIiHKr.D) ;

a3Top Ha crop. 72 gucepraqii crnepAxy€, tUo orIiHKr4 KopeJrfirlifiHprx KoMrroHeHTiB ra ix
ycepeAHeHI'Ix peaJlballifi, orpulvrani cun(fasHlrM Mero,qoM, e He3MirrIeHr{M}r ra acr,rMnrorr,[trHo

e(pemunuuMl,I, Iqo sa6esne.rye BI{coKy ro.uricrr MoAeJrroBaHHs. Ta rrporHo3yBanHs. 3 uroro ue
sposyuilo, .sKi serrqunra uoxra6oK rlpu MoAenroBaHni urix peanbHfiMlr i cuuynronautrvlt4 AatvrMvr, a
TaKox He BKa3arra firvroripuimr ra Aolycrraui uoxu6ru [porHo3yBantrt?;

Ira crop. 72 <<Cuu$az:rtuft MeroA sa6esne.rye crar[cr?rrrrre oqinlosaHnr..., rqo Ao3Bonre
orpl{Marl,I in(popuarunnr.rff onuc crpyKr"yp}r rpoqecy Ans KoxHoi $asn Ao6onoro urrciry). Cni4 6yno
o3HarMTI{ ilr(foplrtatunnnft onrac crpyxTypr{ fipoqecy AJUr KoxHoi <[asn Ao6osoro qrxry ra orucar]r,
.f,K caMe sa6esueuyemcs ftoro HaloBHgHH.rr;

Ha crop. 98 gucepmqii sraAaHo xapaKreprcrr,rKy x45, xxa3aJrexLrrb siA ximxocri siarixis N
: 720 y Mexax oAuoro uepio.4y. rfta soHa BTpaqae cnorc inrepuperaqiro npu iHrnrx sHa.reuusx N?
Antopy cniA 6yno BBecrr( xapaKTepficr]rKy, xa 6 B[3uarrrua (Kp]rrr4rrny rorrKy uarcuuanrnoi
ruu,lArocti 3pocraHHfi crrfiIalry> 3aJrexno siA rifibrocri siariris y Moxax oAHoro uepioxy;

uiAmrcr Ao puc. 2.18 i2.19 oxuaxosi. Puc. 3.13,3.31,4.9,4.10,4.12,4.13 cnia 6yno uoAaru
qitxime. flo rercry syctpi.rarorrcx op$orpaQiuni ra cprHraxcu.rHi norar4mu.

BtaAuclan BOII4HEUb, xan,4u4ar rexHi.nux HayK, Aoueur, AorIeHr xa$e.4pr ererrpu.uroi
inxenepii Jlyqmoro naqionamuoro rexui'nroro yuinepcntery (oQiqiftuuft ouonenr), nosurunno
oqinunmv saramril{ft nayrouuft pirenr 4ucepraqii Ta BriroKpgMr{Brrr}r ii npaxru.nry qinnicrr,
3ayBuDKr,rB:

y AllcepraUiftleiit po6ori Bxl,IBaerbcx repuin <posno4ilena eJreKTpoeHeprerr,rqHa cr,rcreMa),
xoqa y cyuacnifi nparcuqi 6inrru rrouftrpeuraM e Br{3HarreHHff (eJreKTpoeueprerr4rrHa cr{creMa 3

posuo4itenoro reuepauiero> (Distributed Power Generation). KparqEN{ napianrou repnaiuy e
((JroKzrIrBHa eueprerr{rrrra c}rcreMo) a6o x <micro gri6;

na c. 16 BxI4To QopmyruonarlH.r (olparlroBanus Aanrx eneKTpoc[oxr.rBarrHJr na ncix pinnrx
eJreKTpooHeprocllcreMrl>>. 3 nroro ne sposyuiJro, rrr{ [poBoAr.rBcx anaris Aarr]rx IIpo c[oxr4BarrH.rr B

cl{creMax BJIacH}rx uotpe6 eneKTpocrarrqift, ni4cranqift, posno4insnrx rryurriB Torqo na ncix
texnonori.urux pinnrx eneKTpoeHeprerr{rrHoi cucreura, wl o6po6ra ilr(poprraaqii crocyerrcs rtaure
naftnrEx.roro iepapxi.nroro pinnx, ro6ro aKTr,rBHr,rx cuoNrana.rin;

npu onuci [paKTI,IqHoto 3HaqeHHff orprrMaHr.rx pe3yJrbraris anrop HeAocrarnro o6rpyHrynan
sKr'IM caMe rMHoM BI,IKopI,IcraHi preroAr na ocHoni reopii uepio4nuno KopeJrboBaHux Br,rrraAxoBr,rx

upoqecin i a.nroputuin uarrrnuuoro HaBrraHHs Moxyrb 6yru nnpona4xeni y Hrr3broBoJrbrHrax

eJreKTpr{rm}rx Mepexax [p]rBaTHux AoMoroc[oAapcTB;
Ha c. 22 npu onuci MoxJlrrBocret nnpona4xeurlfi aBTop rrr{rfie flpo B[poBaAxeHHs B

eHeprerutrui cracreura, xri, xx niAouo Micrsru eJreMeHTlr renJroeuepterr{Kr{, xoqa B aucepmuiftnifi
po6od po3urf;Aarorbc{ eneKTpoeHeprerr4rrni cracreuu;

y crucKy Br.rKoplrcrarux AxepeJr nilcyrne rocrraHu;r Ha ACTy EN 50160:2023
<XaparreprrcrrlKrr Harrpyru enerTpo[ocraqaHurr B eneKTp]rrrHr{x Mepextx saraJrbuoro
rlp]I3HaqeHnn>, rxr.rfi perJIaMeHTye AorrycrlIMi nacniArur riA <s6araucoBaHr{D) i <neg6alancoBarrr{D)
pexr,ruin eJreKrpocroxrrBanu.f, (sa nepciero antopa);

y n.1.1 na c.28 BKa3aHa HeKopexrua iu(fopuaqis qo.uo BraMor Ans qacrorr.r B ct4creMax, xxi
cllHxpouHo uiA'eAnaui ao OEC Yxpainu. 3riaHo ACTy EN 50160:2023 n 4.2.t so*a cKrraAae

50Iq+1% (rc6ro 49,5 lrr.. .50,5 Iq) ilporrroM 99,5 yo uacy sa pix;
y u.l.1 na c.25 upucyrnifi BLIpaii <IIpu uboMy taxyrir anaris e BDKJrr,rBlrM Anq ... Br{.f,BreHurr

anonaa.nift Ta repeAaBapiilr:rtwx ctauin, ...>. Brasana npo6leua ra ii rrpiurennx He e 3aBAaHHflM

AaHoro AIacepraqifiHoro .qocniAxeuux, ocrinrrur Br.rMarae inmzx ueroAin AocriAxenuJr ra ananisy
inmux napauerpin,3oxpeMa oropy ison uii! TeMrreparypz upori4rraris rorr1o.



Oner -flCHIft, 4ortop rexni.nrux HayK, upo(fecop, upo(|ecop ra(pe4pu crrcreM rrrrytrHoro
iurenerry m aranisy ganlExTeprouinrcrroro naqiouarbHoro texni.nroro ynirepcurery iueni Inana
flyrror (peqensenr), ne rprMeHmyrorrr.r HayKoBoro sgo6yrxy guceprauii ra uiArpecJrr,rBrrru
saxnunicm orpr.rMarrlrx pesynrmriB, 3ayBDKr,rB :

po6ora rrlae uirxy crpyKTypy (ornx4, uo4eli, rnacn(piraqir, uporpauna peanisauix), ognar
Bcrytr i nuuronrr uorpe6ylorr 6inruroi KoHKperr,r3aqii qoao siarodi,qHocri gepxanHr{M rpotpaMaM
i crpareri.nruirt upiopureraM eHeprerr{Kr.r YrpaiHra;

y crficKy ny6nixarlift s,qo6ynaua HaBeAeHo 3HatrHy rinrricrs po6ir, rpore He 3aBxA]r .rirKo
[pocrexyerbcr 3B's3ox uix oKpeMI,IMI{ crarr.rrMu ra Ar.rceprarlifiurauu pe3yn6TaraMr.r;

aBrop o6lpyntoaye nu6ip uoAed nepioguuno KopenboBauoro Br{raAKoBoro rpoqecy
(IIKBII), [pore He [o,qauo AocrarHLoro nopinnxuurr 3 inmrarran cyqacHuMu croxacrr{rfirprMr{
MoAeJUMH (uanpuxna4, ARIMA, LSTM);

y rperboMy posairi HaBeIeHo pe3ynbraru rnacu(pixaqii pexuuin eneKTpocloxlrBaHHf,,
oAHaK He po3Kplaro rllrraHH.f, naacmra6osanocri ueroAin AilA BeJrraKlrx eHeproclrcreM a6o
irrixcp eri o nanburax Aarrfix;

aBTop StBHaqae IIpo crBopeHHfi [polpirMHoro MoAyrs, arre He HaBoAurb npzx-ragin ftoro
BrrpoBa4KeHHf y [poM]rcJroBrrx rIII errepfeTr.rrrHrx rorrauauixx;

TeKcr arcepraqii 3a.riIJIoM BlITpIrMaHHfi y nayxonovry crnni, oAHaK TpanJUrrorrcx rpoiyrisari

SopnrymonaHufi Ta [oBTop]r, Iqo ycrJralHrororb cnpuft nxrrx;
y nepeuixy cKopoueub qacrl,Iua repnrinin noAaHa aumificrrcoro MoBoro 6es noqcHeHb, rqo

uorpe6ye ix yni{ixaqii;

Muxafino OPII3, KaHArrAar rexniqnux HayK, AorIeHT, AoqeHT ra$egpu roun'rorepgr.rx HayK
TepuoninrcrKoro naqionanrnoro texniquoro yuisepcr,rrery irvreni Isaua llylrox (peueuseHr), He
rrprzMenrrryrorm HayKoBoro sao6yrry aucepraqii Ta nigrcpecluauru sa.roN{icrr oAepxaHr4x
pesynrrariB, 3ayBa:KlrB :

HaprlcyHKy 2.l lrlaBel;eno rpa(pir eneKTpoctroxrBzuru.E rp]rBaruoro ui,4npueucrBa rrporrroM
poKy, ,qe oqeB[AHoro e nassHictr rpegAy. OAnar nige n po6ori He BKasarro, sKlrM rrrrrrroM TpeHA
BpaxoBarro y BllKopucronyeanifi naoged i fiKi MeroAlr oqinronannx ra BuAarreuHf, TpeHAy
Br.rKopr,rcToByroTb cs ;

y po6oti aBTop BllropllcroBye MareMaru.*ri uo,qeni Bra[aAKoBr.[x npoqecin is nepio,4nuluair6,r
ftuonipuicnruu xaparTepl{crlrKaMr{, 3oKpeMa, quxxi.nri nnnaAxosi flpoqecl,r Ta nepio4u.nro
KopeJIboBaHi nuuagxori rpoqecu. ,{oqinrno 6ylo 6 nigrnepgurur riuoresy rpo go6ony
nepioguuuicm fiuonipuicnux xapaxrepr.lcrr.rK .qocnilxynaHoro rpoqecy, Br{KopracroByroq[
pe3yJrbTaTr.reKcrreplrMeHTaJrbHlrxEaIJI/rx;

y ruIceprallii naqsHi MareMarllqni (poprrayrra, axi noAani HeKopeKTHo, 3 [oMr,rJrKaMr,r, inrona
6es noscuenrx ycix cuivrnolin, rqo BxoArrE Ao rprx (bopr,ryn;

ocxinrxn Anlr alranisy BLIKopI{croByBaJrr.rcE uoroAuuni Aarri eneKTpocloxr,rBaHHfl, y
,qucepmrlii Aorlilrno 6yno 6 oxaparrepr{3yBarr MoAeJrb eneKrpoc[oxr{Ba.rrHfi (a raxox ii
xapaKTepI{cTLIKII ra cuoco6rE ix oqiurcnauns) y nurusAi nepio4lluuo KopenboBaHoro Br4[a,{KoBoro
fipoqecy 3 A]rcKpeTH[M qacoM;

.4oqilrno 6yno 6 [oscur{Tr{,.rrKr{M rmHou no6ygonano,qonip,ri inrepnanr, nanegeui y pos4ini
3;

y Alrceprallii sasHaqeHo, I[o (... B]rKopucraHo peanrni uoro4ruui gani enerrpocloxr{BaHHfi
rIpI'IBarHoro ui.qnpuervrcrBa, Iqo cneqiaaisyerbc.r ua nupo6uuqrni ra o6po6qi uaciunenoi upo.qyrrlii).
Y toft xe qac aigcyruicrr iusopuaqii rqoao roro, qKe KoHKperHo uirurpuerracrBo HaAano 4ani (uu
xo'ra 6 y f,KoMy perioni BoHo po3Mirqeue), .,rKoro KaJrgHAapHoro pory crocyrorbc t aaui,rrr,rM qr{HoM

i xto BI'IsHaqaB 4o6u poxy, Ae eneKTpocroxrrBauux 6yno s s6anaHcoBaHoMy (206 ai6) un s
nes6anaucoBauoMy (159.ai6) pexzui, Torqo, ycxJraAHloe Bpr3HarreuHx pianx 3ararrbHocri orpuuaHrrx
pesynrratin, oqiuronaulUl MoxJIrIBocri ix 3acrocyBaH*s. lwrauanisy Aaur{x inruax ui4upueucre.



flpote, Bapro ui,4rpecnurl[, qo sxasaHi 3ayBaxeur{rr sisr ne 3MenrtryrorE HayKoBy ra
lpaKTl'Ittrry qinnicrr orpllMarlllx pesynrrariB prceprarlifiuoro ,qocniAxexns i xoAH[M rr1rgoM He
BrJII'IBulIorb Ha 3alraJlbrry [o3]IT]rBHy ra cxBrrJrbHy oqiuxy 4ucepraqifinoi po6orr.

Pesynrratn siAKprroro roJrocyBaunfl :

<<3a>> t t, 4.*r4qleUin pall],/.,

<llpotrt> LA ":--rcfuieuin pa,ur.

Ha ni,qcrani pesynrtatin ni4rpuroro ronocyBauH, pa3oBa cueqianisoBarra BseHa pa1ailpficyA116ye
Anapiro BOnOIUyKy cryuinr AoKropa Qinoco$ii s rarrysi 3ualrB 12 InsoprraaqifiHi rexnonlrii sa
cneqianuri wo 122 Koirau'rorepui uayxu.
Bi4eoeauuc rpaucnsqii saxucry 4ncepraqii .uoAaerbcr.

f onosa pasoroi cueqianisosaHoi

(nracre iu'x ra npisuEqe)


