
BI4CHOBOK TTPO HAI/KOBI/ HOBI,I3HI/, TEOPETI4IIHE TA
. 

IPAKTTIIqHE 3HA[IEHHfl PE3YTbTATIB AI,ICEPTAIIII
acnipaHra 3evcrroro A. P. Ha reMy <IliasfiueHH.fl e$exrunuocri nepe4avi

eneKTpoeHeprii AJr.f, HerrroBrrx crro)Kr{Barrie erercrpra$ixonauux sari:uuql suiuuoro
crpyMy), u1o noAaHa na:Ao6yrr.rr cryrreHfl AoKropa Siroco$ii ei cneqiamnocri

215 - <Tpaucuoprui rexHonorii (:a nra4avrn), ranysi 3HaHb 27 -Tpaucilopr

fuceprauifiua poSora 3eucrKoro A.P. ira reMy <llileurqeHHt eQer<rranuocri
nepe4aui eneKrpoeueprii AJrr HerflroBrrx cnoxl4Baqin elexrpuSixoeauux sa,risHxqr
s\aiHHoro crpyMy) Br4KoHaHa Ha xaSeapi <IHrelerryanrni cI4creMI4

enexTporrocrarraHHr)) Sarcy:rrrery <Vnpanninux eHeprerzrIHI4MI4 npoqecaMl4)

[ninpoecbKoro Haqiouanbnoro yuinepcrarery inr. axaA. B. Iazapxua, rIoAaHa Ha

s4o6yrrr cryneH-s AoKropa $inocoSii :i cneqiarnuocri 275 <Tpaucnoprui
rexuo:rorii (sa nugawrw)>>, rany:i 3HaHb 27 TpaHcnopr. Terta 4IEcepraqii
3arBepAxeHa Ha saciAaHni n.reuoi pailu {uinpouerpoBcbKoro uaqioHarbHoro
yninepcHrery iv. aKaA. B. Jlasapxua. (nporoKotl N 3 sir 31 xoBrHf, 20f6 poKy).

Attx niAroroeKu Br{cHoBKy npo HayKoBy HoBr,r3Hy, TeoperzqHe ra [paKTxrrHe
3HarreHHf pesyrurarie 4racepraqii <lIileErIeHH.g eSerrunuocri nepe4avi
eneKTpoeueprii An.s Her.f,roBr{x cnoxuBar{in ener<rpr,r{lircoeaHlax saJiisunqr suiuHoro
crpyMy) BrreHoro paAoro yuinepcrarely (npororo,r J\l'e 8 ni.q 18.05.2020 poKy)

Br43HaqeHo, rqo [o[eperxHr eKcrreprn3a 4Hcepraqii [poBotrI,ITrlMerbcfl Ha 6asi

Saxynrrery <VnpauiHna eHeprerr4r{Hr4Mr4 rrpoqecaMr4)), Ta npr43Har{eHo ABox
peqeuseurin:

1) saei4yeaua r<aSe4pra <Ererrporexuira ra eneKrpoMexauixa>>, r.T.H.,
npo$ecopa Myxy A. M.;

2) eoueHra xa$e4pia <E:rercrporexHixa ra eJreKrpoMexaHixa>>, K.r.H., AoueHTa
Eoulaps O. I.

1. Cryniub aK'ryar'rrnoc'ri TeMrr Ar{ceprauii ra iT ls'sgorc 3 rrJraHaMrr
HayKoBr{x po6ir ynieepcurery.

Excnlyarauifina AoBXr4Ha sarisHrarlr VxpaiHra, ener<rpnQixoeaHr4x Ha
:viinuonry crpynai, cxJraAae Srnslxo 5 135 KM, rrlo craHoBnrs 53 Yo eiA sararnHoi

AoBXr4Hr,r e,rexrpnSixoeanux sari:Hirur, Vripaiua. B rofr xe qac,

AT <Vxpsani3Hnur> rK BrracHHK eneKrpoMepelr( lnfl xonaepqiftHoro posno4iny
eneKrpoeueprii BuKopucroBye rexHoJrori.{Hi riHii eneKTponepeAarr ((ABa [poBoAH-
pefixa> (riiuii AIIP) Hanpyroro 27,5 xB, 3araJrbHa AoBXr{Ha flKHX B Vr<paiHi
craHoBl4rr 4 369 xna. Koucrpyxuis riHifi AIIP rocr{Jrroe eneKrpoMaruirrinfi BrurrrB
rsronoi uepeNi Ha Mepexy HerflroBoro eJreKTponocra-r.anHfl, rqo npr43BoArdrb tro
3Har{Horo noriprueuHr rrKocri enexrpu.rHoi eueprii, rra [epeAa€Trcq riHiero [lIP,
3MeHIrIeHHt ua4ifrHocri poSora eJreKrporpnffrraauin i s6imueHHr Brpar
eneKrpoeueprii y ntepex<i ra y rpr4eAHaHoro Ao uei o6raguauux. 3a glaHr4wu
Yr<psa:risHr,rqi ninisN{u AIIP :a pix ilepeAaerrcx 6rruzur<o 250 MJrH. r<Br.ro4, npu
I{boMy piuui Brparl4 eneKrpoeneprii 3uaxotrrrbcf, Ha pieHi 6 ilrrru. xBr.roA.
Hecrauerpix Harpyrr4 B linixx ,,{|IP Aocflrae 3HarreHb 7,5...70,6 yo, a
HecnHycoiluicrr - 8,5 ...12,7 oh, npou.t 4 o/o ra 8 %o eilnoeiAHo y iHrunx niH|trx
HerqroBofo eneKTpolrocraqaHHr. Kpiv rofo, BuKopr4craHH-f, pi:urax cxeM
ni4xtto.reHHfl Ttrroerax ni4crauuifi Ao cr4creMz soeHirrrHbofo eneKTponocrar{aHH.f,



poSrarr nprrHqnrroBo FreMoxJrHBr4M ARocropoHHe xIrBleHH-r crioxuBarllB JIIH1.aMZ

.[;IP, -rrKe 4oqilruirue y acnex'ri Brpar eneKrpoeueprii ra 5e:nepepeHocri
eneKTponocTar{aHHq.

y sn'xsxy 3 BHLUeHaB9A9HHM, niAsuqeHHs eQenunuocri nepe4aui

eneKrpoeneprii y :riHiqx ((ABa npoBoArr-pefixa> e aKryanbHoro 3aAar{erc Anfl
po3Br4TKy rany:i eneKTporpaHcrropry, nupirueuu.a sxoi Ao3BonI4Tb 3MeHITIHTH

rexuoloriqrii BTparrr eneKTpoerrepriT y ,'liHiqx HerflroBoro eneKTponocrarlaHHf,

Haflpyroro 27,5 xB, niAerauurn sricrr, ra ua4iffHicrt elerrponocrar{anHs. 3aBA.sKH

Moxrueocri pea"rri:aqii cxelrn ABocropoHHboro )KI4BreHH.f, cnoxunauie, ruo

eiAnoeiAae rrocraBJreHr4M 3aAar{aM y <Euepreru.{Hifi crparerii Vxpainra Ha uepiog 4o

2035 poKy).
OSpani Aoc;riANesus 5e:nocepeAHbo noe'xgaui g BI4KoHaHH.f,M HayKoBo-

Aoc:riAnrax poSir y ,{HirrpoecbKoMy uaqionalbHoMy yHinepcrzreri garigHnqHoro

TpaHcropry ilreHi axa4euixa B. Jla:apflHa 3a HacryrIHI4Mrr reMaMI4: <<MareuaruKo-

iuSopr,laUifrHe gaSesne.{eHHr rpoUecy MoAenroBaHHs pexlrvrie po6orra c?IcreM

eneKrpuqHoro rpaHcnoprp, (jt I{P 01 19U103838); <3a6esner{eHHs napalelluol

poSorra -ra ni4nurqeuHx sxocri eneKTpoeueprii y niuisx eneKTponocrar{aHHt

HerrroBr4x cnoxuea.rie :a.rri:uuur :r,tiHuoro crpyMy) (l\s AP 0119U103771);

<Pospo6xa iHrelexryaJrbFrr{x 'rexHolorifr e$exrunuoro eHepro3a6egne'IeHHs

rpaHcroprHl{x cl4creM)) (J\l /lP 0l 16LI006982)'

2. HayrcoBa HoBrr3Ha, TeoperuqHe ra [paKTI{rIHe 3HaqeHHfl pe:y,rrrarin

4r.rcepraqii.

3naqenH-q ilnA HayKri npeAcraBJrrrorb HacrynHi pe3ynbraru, orpuvaui B

4raceprauii:
- Bneprue po:po6neHo KoMnJreKcHy MareMarl4r{Hy MoAeJIb B3aeMoAll clrcreM

aonHiruuroro, TflroBolo ra Hel.rrroBoro eJreKTpo[ocraqaHHfi sarigHlalli sNaiHuoro

crpyMy, xxa ei4pi3H.rrrbcfl ni4 icuyroLrr4x BpaxyBaHH-uM pi:HIax cxeM ni4r<lroueuHx

TtrroBr4x ni4craHqifi ao xuers.{oi rrepexi, HecuMerpii ra secuuycoi4Hocri rsroeoro

HaBaHTaX(eHH-fl, [apaMeTplB MafHITHO|O KoJra rpaHc$opvraropin ra

KoHcrpyKTr{BHofo BtiKoHaIJH,s ninifi }rerrloBoro eneKTporocrarraHHs, Iqo Ao3Bon-se

4ocroeipHo Bu3Haqnrr4 B'rpalr4 Ta iloKa3HHKI{ -sxocri eneKTpoeneprii y ctzcretri

eneKTponocrarraHHfl [lrfl, HecuMerpw-uHr4xra HecI4HycoiAHIax peNlanain po6oru;
- Brrepue Ha ocHoBi Aoc:rilNeHH-rr :axouovipuocri s\aiHla clrcreM eexropin

enxiAHoi Harrpyrrr r{roRr4x rpaHccpopuaropin ig BpaxyBaHH{M cxeMuI Tx

ni4xlrcueHHq Ao rtepBr{HHoi vepe>xi 3arporloHoBaHo HayKoBo o6rpyHroeauuir MeroA

saSesneqeHl-rfl ABocropoHHboro xr{BJrenH.s,risiti HertroBoro eneKTpollocrar{agru nil

rrroBr{x rxHH nitcrarruifi :nairrsolo crpyMy : pi:uur,tn xoH$irypaqi.sura c?IcreM

eercropie Hanpyrn, Ulo IIo3BoJi.tIe :aSesne.Inru 6e:uepepeny nepeAarry

eneKTpoeHeprii 3 MeHIUI4MI4 BTparaMI{ ;
- Aicran [oAaJrbruoro po3BrrrKy MeroA MoAenroBaHHt pexnltin eneKTpI4r-IHux

Mepex y Sa:uux KoopAr{Harax, sxuit ni4pi:nxertcx noeAHaHH-f,M noSasuoro

ni4xo4y Ao cKJraAaFrHrr cxeMr4 :aviucHrrs ra BI4Kopr{craHH,[M aKTI4BHrax i oSuiHHax

xapaKTepvrcl:uK Heliuinsolo HaBaHTalI(eHHt npl4 po:n'x:auHi cr{creMll

4uQepeHq tuuux pt BH.trFrb, ruo Ao3BoJr{c oAHoqacH o orpnMaru [OKa3H]IKI{ Hecl{Merpll

ra Hecr4HycoiAnoc'ri Franpyrr{ B po:no4i;rbql4x Mepe)Kax enexrpuSir<oeauux

:ari:uuqr s\aiHHoro crpyMy.



llpaxru.rHe 3Har{eHux po5ou4 nor-f,fae y 3MeHureuHi BTpar ra noKpauleuni
si<ocri eneKTpoeneprii npu nepe4a.ri linixnaia Her.flroBoro eneKTponocrar{aHn.f,
Hanpyrorc 27,5 yB. 3oxpenaa aBTop crBepA)Kye, tr1o BnpoBaA)KeHHt cnocoSy
niAsraqeHH-f, eQerrraeuocri uepe4avi erercrpu.rHoi eHeprii Ha roxni 100 KM y
lrepeNi Her.f,roBoro eJreKTporrocrarraHH.rr Harrpyroro 27,5 t<B Ao3Bor-se 3MeHruHTr4:
Brparr4 eneKrpoeneprii z 270...350 MBr'ro4/pir< .qo 160...2I0 MBr'ro4/pirc;
rcoe$iqieur HecuMerpii snopouroi nocri4onuocri HarIpyrI,I: 1,8...1,9 Yo ao 1,3 Yo;
r<oeSiqielrr Hecr{Hycoi4uocri Hanpyru z 7 ,00...8,21 %o ao 4,57 ...6,60 oZ ei4noei4no.
Kpiu rofo, orpurrani aHariruqni erapa:u [oKa3Hr,rKie Hecu\aerpii Hanpyrr4 Ans cxeM
oAHocropoHHboro ra ABocropoHHboro )KrrBJrenn-s riHifi ((ABa npoBoAn-pefii<a>> y
nur,nx4i cyiryuHocri crarncrruHux gaKouie po:uo4i.rry ra pinHxHr perpecii

.{o3BoJi.flrorr r<ilrxicHo oqiuzrr{ Hecr4Merpiro Harpyrl{ npI4 peaJ{isallii oxperuoi cxeMr4
)Kr4BJreHHs 'rA nOKa3yrOTb 3Hr4)KeHHf, UeCunrerpii rrpu peaniaaqii AeocropoHuroi
CXCMI,I XT{BJICHHfl.

06rpynroBaHlcrb
Ar4ceprarlifinoi poSorm

HayKoBrrx rroJroxeHb, sHcHoexie i pexouen4aqifi

MaTeMarr4rrHofo avapary 3
cr arucrnqHo f o air an isy.

nlArBeppKyerbcq KopeKTHITM 3acTocyBaHH.rrM
Br4KoprrcraHH.rrM reopii firroeipnocrefi Ta uero4in

focronipuicrr orprrMaHux pe3ynbraris :a6e3nerleHa KopeKrHo nocraBJreHurMlr

i rcnani$ixauifiHo BrrKoHaHHMr{ eKcnepr4MeHTaJIbHI{Mr{ 4ocni4xeHHtMr{, a raKo)K
y3roAXeHH-{M p e3yr rrari e MoAenroB aHHfl Ta eKclepl{MeHTaJibHrIX AaHHX.

flparruuna qinnicrr poSorrl ni4rnepAxeHa aKroM BripoBatrxeHHr nig cnyN6n
eneKrponocraqaHH-r periouarnHoi Sinii <<O4ecsxa:arisulrqx> AT <Vr<psani3Hl{qr)).

[ucepraqi-s e ca\aocrifino Br4KoHaHoro ra 3aBepllreHoro HayKoBoro [par{ero. Vci
riayxoni noJro)KeHHfl, Ancepraqifiuoi poSorra cSopruynboBaHo aBropoM oco6ucro.
Aeroponi HaJrexr{rb aua,ris HayKoBr4x ny6nir<aqifi za reMoro trI4ceprallii, o6po6xa
pe3ynbrarie eKcnepnMeHTaJrbHr4x AocniANeHb [oKa3Huxie srocri eneKTpoeHeprii,
po:po6ra MareMarir.{Hoi uoAeri 4lx cyrricHoro ni4rnopeuH-s eneKrpoeHeprerr{r{Hr4x
npoqecin y cr{creMi uerqronofo, 3oBHiruHroro ra rflroBoro eneKTponocrar{aHH.rr,
nporpaMHa peani:aqix anroprlTMy uo6y4oex MareMarH.IHoi uo4eri, 4ocri4xeuux
craHy -qxocri Ta Brpar eJreKrpoeneprii y cr4creMi ererrponocrariaHHfl y 3€LnexHoc:ri
eig cxeura npraeAHaHH-rr r-flfoBr4x niAcranuifi lo cI4creMI4 eJreKTponocrarlaHHfl Ta
cnoco6y xr{BJreHH-rr Her.rrfoBrrx cnoNzna.rin, po:po6r<a MeroAy saSesue.reHnfl

ABocropoHHboro xr4BneHHq Her.firoBrrx cnoxl4sa.{ie ni4 urlan niAcraHrlii i: pirHr.rnru
xou Siryp aq i-sir,{u cr4creM nexropin Harpyrrr.

V crarrqx, xxi ei4oSpaxarorb ocuonui pe3ynbraru rr4cepraqii ra Hanhcani e
cnieaeropcrei, 3eucrrovy A. P HaJiexr4rb: 13] ra l4l po3paxyHoK ra alrarig
noKa3Hr4Kie -flxocri eneKTpr4r{Hoi eHeprii s suKopucraHH-rll,t lrero4iB MareMarra.{Hoi
ararvrc-tkrKvr; t1] - ornflA eiAoN,rnx cnocodis uiAnulrleuux eSerrueHocri nepe4avi
eneKrpr4rtroi eueprii riiHi.snrz (ABa npoBoAr4-pefixu; t5] - pospoSxa MareMarr{quoi
uoAeri ra rrepeBipxa ii Ha aAeKBarnicrr l7l - poapo6Ka MeroAy sa5esner{eHH{
ABocropoHHboro )Kr{BneHHs niHifr Her.f,roBoro eneKTponocraqauHa ni4 TflroBrrx rrruH
uiAcranrlift sN{iHHoro crpyMy s pi:nuuu xou$irypaqixnaz cr{creM nerropir Hanpyrn.

3. Haynoni uy6.ninaqiio y flKr{x eucsir,'reui ocnosui Haynoni pesy,rrraru

Arrceprarlii, ra rroBHora ouy6.ninyBaHnr pe3ynbrarie 4ucepraqii

Ocuoei pe3ynbrarrr Arrcepraqii onydnir<oeaui y 17 nayxoeux uySrir<aqixx :
fl"Kux r'.f,rb niAnoniAarorb Br{MoraM rr. 1 1 llocraHoBr4 Ka6iuery MiHicrpin Vxpaiuu
dlpo rpoBeAeHHr eKcnepuMenry 3 rpzcy4lKeHH.f, cryneHr AoKropa Si,noco$ii>



N 167 eif 06.03.2019.llpe4cran:reHHi Hayroni nySnixaqii y nonHifi y nonHifi rr,ripi
ni4o 6paNalorb o4epNaHi uayrconi p e3ynbraru AlrcepraUi fi uoi p o6 orra.

Cnucox nydnircaqifi B -f,Krzx ouy6rir<onaui ocnoeui uayroni pe3ynbraru
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B cr4creMax rflroBoro eneKTponocrarraHH.s ra soeHi[r'ifi euepreruqi. Hayrcoeo-

mexui,tuuii npozpec Ha mpuucnoprni: uarepialrz 79 BceyrpaiHclttoi HayKoBo-

rexuiquoi i<ouQepeuqii MorroAl{x yu.rr"t, u. fninpo' 28 Sepe:nr 20t9 p' [Hinpo'

2019.  C.  10-11.
16. Eoctrfi A. A., 3erlcKlafi A. P. Marenarur<o-r'rnsopMaUl4oHnoe o6ecner{eHue

ilpouecca MOAenHpoBaHIIt pexHMOB pa6o_ru cItcTeM 3IIeKTpOCna6Nesus

3neKTpr4qecKofo TpaHcIIOpra. IlpoSneuat Sesonacuocmu HA mpaHcnopme"

Marepr{aJrtr IX Mex4ynapo4Hofr HayqHo-flpaKrHrIecrcofi xonsepeHul'IH: s 2 'a', I{' 1'

r. fonem ,28-29 
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17.Bocuir A.O., 3euClrufi A. P. AnaJIiTIaqHe nopinH.flHH{ IIOKa3HI4KiB sxocri

eneKTpoeHeprii 3a ABOMa cTaHAapTaMI4 B ninisx HeTqfoBoro eJleKTpolIocTarlaHl{fl

:arisHraut :visHoro cTpyMy. Euepzoe$ercmueuicmu mQ eHepzemwlHa 6esnexq

ereKmpoetlepzemultHux cucmeu @ans-20 r 9) narepia'n III MiNHapoAuoi HayKoBo-

rexniqua noHsepeHqix, r,r. Xaprcin, 12-l5IIHcroraA a 2019 p' Xapris' 2019 ' C' 41 '

fluceprauix Ha]|?tcaHa Ainoeorc yrpaiHcr',roro MoBoIO 3 AOrpI{MaHH-s

HayKoBoro crl{nrc Bi4KJIaAaHH'fl pe3ynbrarie [poBeAeHrax AocliAxeHb niAnoeiAHo Ao

BCTaHOBJIeHI{X BI{Mor. Crzll BI4KJIa.4aHHfl :a6e:neqye 4ocryuuicTb Cnpl4finsrrq ra

ocMHcJIeHicru ltarepianie AocliAxeuux'

Anpo6auiq lvceprauii' .. 7
Ocuoeui noroxeHgr Ta pe3ynbrarvr [kraeprauifiuoi po6orv Ao[oBlAaJII{cb Ha

" u"ttlili,fi 
ffiHtoffi' "J, n o u o - rexri i.{ H a rco H Q ep eHrr ix ( OTITI4MAnbFIE KEPy -

BAHH-fl EnEKTPOyCTAHOBKAMH), 1 1-1 3 Noerns' 2077 ' w' BiHsuus' Yrpaiua;



JV MeN4yuapoAHafl Hayr{Ho-npaKruqecKaf, xoH$epeHqrax <Ar<ryatrtHrte

nonpocri 14 nepc[eKTr.rBbr pa3Br4Tr4fl TpaHCnOpTHOfO 14 CTpOI4TeJIbHO|O KOMIIJIeKCOB)),

rrocBruleHnofi 65-nerr.rro BWlI-t{Ta-Fe:rfVTa. 11 '12 oxrxSpr 2018 r., f. fouell,

Eerapyct.
2019IEEE, 6th International Conference on Energy Smart Systems (ESS), 17-

19 April, 2019 Kyiv, Ukraine.
III <EHeproeSerrneuicrs ra eHeprerr{r{Ha 6egnera eJIeKTpoeHeprerI4rIHIax cl4c-

revr (EEES-2O1 9)), 1 2 \5 , rl4cronaA , 2079, Xapr<ie, Yr<paiua.
IX MeNgyHapoAnar HaytrHo-rpaKrurlecKafl xon$epenqrax (IIPOEIIEMbI

FE3OilACHOCTI4 HA TPAHCIIOPTE). 28 29 uor6pr 2019 r., r. fotuem,

Eerapycr.
@axoszff cevriirap $axyltrery <VnpanriHru eHeprerI4rIHI4MI{ npoqecaMu)

,,{ninponcbKoro HaqioualbHoro yHinepcrarery inaeui ar<a4enaixa B. Iazaptua, rrlo

npoxoAr{B 25.06.2020 p., Ae 3encrr<afr [.P. nuxnaB ocHoBsi noloxeHH.a 4racepraqii
ra niAnoeie Fia 3arluraHHfl Ta3ayBaxel{H-fl.

BI,ICHOBOK:
OsHafioNar4Brrrr4cb 3 Anceprauiffnoro po6ororo 3enacrroro A. P. Ha reMy

<lli4erauleHH,s e$exrznHocri uepeAaqi elexrpoeHeprii 4nx Her.BroBI{x cuoNiaea'Iie

ener<rprasixosauux sari:Hnqn :uiuuoro crpyMy) si cneuialrsocri 275

<TpaucnoprHi rexHolorii (:a nn4aun)> ra HayKoBHMI{ ny6nir<aqrflMpr) y .xKlrx

snceirreuo ocuoni uayxoni pe3ynbrarr4) a raKox BpaxoByroqu pe3ynbraru aupo6aqii

Anceprallifinol po6oru Ha $axonotry ceuiuapi, nnaxaeMo, lqo:

1. fiaceprarlifiHa po6ora 3eucrxoro A. P. 3a aKryaJlruictto, cryneHeM HoBI,I3HI4,

oSrpynroeaHicrrc Ta npaKrr{rrHoro npn4arHicrro sAoSyrrIX pe3ynbrarie eiAnoni4ae

HanprMKy HayKoBoro AocriANeuu-fl oceirHloi-HayKoBoi nporpanru <Tpaucnoprui

rexHoJrorii Ha :ani3Hur{HoMy ra rpoMl4cnoBoMy rpaHcllopri> si cneuialrsocrr 275 -

<Tpaucnoprui rexHo,roriT (:a nra4avlr)>, e :axiu.'IeHlaM [pI4KnaAHI4M Aocni4xenHxvt,
uro Mae earoNaafr BHecoK y po3BHTor< r'any:i eneKTporpaHclropry.

2.  f iucepraqi f ina po6ora 3euclroro A.P.siAuoeiAae BI ' IMoraM nII .9,  10,  11

llopxexy npoBeAeHH.f, eKcnepr{MeHry 3 npr{cyA)KeHHt cryreHt AoKropa Sirioco$ii,
3arBepAxeHo rrocraHoBoro KaSiuery MiHicrpin Yrcpaiuu eia 6 6epesHx 2019 p.

N167 dlpo npoBeAeHHfl eKcrepr4MeHry 3 ripucyA)KeHHt eryneHq AoKropa

$inoco$ii> i pexonaeHAyerbcr Ao pa3otsoro 3axl4cry y cneqianigoeaiiifi e.reHift pa4i s

HayKoBoro Ha[ptMy, 33, xKI4M ni4ro'roeleHo Al{cepraqiro.
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<Enexrporexuira ra eneKTpotrexaHixa>,
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<Enexrporexuira ra eneKTpovtexaui xa>>,
K.T.H.,  AOUeHT
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