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Ha3aciAaHHi K 26_> rpaBHr 2026 potcy npuintr'na piueuHa rpo rpr4cyAxeHHr cryrrenf, AoKrol)a

SirocoQii: rany:i 3HaHb G Inxenepir, nupo6HI,IIIrBo ra 6yginnuqrno
IIPIIABOPOBy Cepriro Ceprift onnvy

na riAcraei ny6nivuoro 3axlrcry ancepraqii <<YAocr<onanenn.f, lreroAin uiAnllrqenns srocri
aBToMarlr3oBaHr.rx cLrcreM KepyBaHHr ri4poenerrpocranqixvu uanoi noryxnocri> rla

cneqiamsicrro G6 IHSopnraqiftno-nralriprosanrHi rexnororii
[ucepraqiro BtrKoHaHo y HaeuarbHo-HayKonouy incruryri <Yrpaincrra inxenepHo-neAaroriqrta
araAerr,ris> Xaprincrxoro narlionirJrbHoro yninepcrarery ilteni B. H. Kapasina,lt.Xapxin.
Hayronufi xepinHrar ME3EP.fl Angpift IOpifionnv, KaHALIAaT texniqHux Ha)rK, .uouenT, Aollelrr
Ka(be.qpr4 aBroMarr{3aqii, uerpoJrorii ra eHeproe([errunHux rexnororift Hanqalrno-HayKoBo]ro

iHcruryry <Yxpaincrra inxeuepno-neAaroriqua axaAeMis) Xapxincrroro naqiouzurrnot:o

yninepcurery iueni B. H. Kapa:ina

[racepraqirc noAaHo y nzrnr4i cueqiaasno niAroronneHoro pyKorrucy: [ucepraqis crraAaerrc.s is

Bcryny, trorrpbox pos4inin, 3aftIJrbHr.rx nucuonrin, clrlcKy BpIKopLIcraHux nireparypHux 4xeper si

168 nafirvreHyBaHb. 3ararsnufi o6csr 4ucepraqii craHoBzrb 188 cropiuox, is Lrux 127 cropinox
ocHoBHoro reKcry, 18 pracyHxiB, 3 f,Kr{x 6 pucynrie na 4 or<peuux ctopiHrax, 8 ra6luryr, z txnx 2
ra6lzqi na 3 oxpeuux cropinr€x, crrncoK Br.rKoprlcranzx rireparypHllx Axepe t sa 16 cropinrax 'ra

.qo.{arKr.r sa 17 cropiHrax. 3ruicr, crpyKTypa ra o6c.f,r.uzceptaqii nignoni4arorr BLIMorzlM nynrry 6

llopx4ry npkrcyAxeHHs cryreHr AoKropa QirocoQii ra cKacyBaHHt piruenur pasoroi

cueqianisosaHoi nuenoi pa4rz 3aKJraAy nuqoi ocnirv, nayronoi ycrauoBpl Irpo [pucyAxeHHt cryrrelu

AoKropa Qiroco(fii, 3arBep.uxeHoro flocraHoBoro Ka6iuery Miuicrpin Yrpaiun nfu 12 ci'llas.201t2

poxy No 44 (zi evrinauz).
3go6ynau wae 12 HayKoBrlx rrparlb, cepeA wux:4 crarri y (faxouux BLIAaHHtx Yrpainn, aupo6onaai
Ha HayKoBo-rexni.rHlrx roH(pepenqirx (ony6nironano 8 tes .qouonircit r s6ipuurax roH(pepenqiri)
(naeo4zucs ana-nig HayKoBr.rx uy6nixarlifi IqoAo .4orprrMaHHs BLIMoT nynxrin 8, 9 flopx4rry
npr{cyAxeHH.rr cryrreHr AoKTopa Qiroco(|ii ra cKacyBanux piruenn.r paronoi cueqianisosaHoi eqeHoi

partr 3aKnary euuoi ocnirz, nayronoi ycraHoBr{ npo [prdcyA)KeHH.fl cryrreH{ AoKTopa Qiroco$ii)
(sa:navuru uayxoni ny6nixaqii) :
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euepzosdepectceuui: vrarepiaru MixHapo4Hoi Hayrono-rexniqHoi r<onSepeuqii (nr, Oaeca, 9-10
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Y 4racrycii B3fl.rr:a yqacrb (rorona, perleH3eHTu, o(fiqifiui ouoHenrz, iHrui npzcyrni) Ta BLIcJIoBLIJTI

3ayBaxeHHfl:

Peuen:enr KAHIOK lennaaifi Inanonr.rq:
1. V aucepraqii HeAocrarHbo [epeKoHJrkrBo AoBeAeHo, IrIo 3anpoflonosaHi MeroALI KepyBaHIIt

MaruMyrb oAHaKoBo Br.rcoKy e$errunnicrb Ans pisnux rzuis MzIJII4x fEC, a He rurre AJtr

po3rn{H},roro y po6ori napianra. @anrz.rHo y3araJrbHenrfl. orpnManux pesymrarin ua llr.upmtrit

rrac o6'erris uoAaHo paAlrre AeKJlaparlrnuo, ttix ni4rnepgxeHo cr.rcreMHr,rM uopinnrnrnzu
anarisoNr.



2. HeAocrarnro [epeKoHnr{Bo rroKuBaHo, rqo 3a[po[oHoBaHe uiAer,rqeHHs srcocri clrcrevr{
KepyBaHHq He cynpoBoAxy€Tbcr rpuxoBaHr{M ycKnaAHeHHqM ii nanannyBaHHt, cylpoBoAy :ra

eKcrrnyararlii. fittx peanbHnx MaJrr,rx fEC caue qs o6crasuHa Moxe Marrr [pLrHIIuloBe 3HarreHHf,,

oAHaK y po6ori soHa nr.{csiTJleHa o6nrexeno.
3. Y qacrnni uareuaruqHofo MoAemoBaHur (ui4porginu2.2-2.5.),qoqirnur,rrvr 6yno 6 uogaru 6iuru
po3ropHyre rrorcneHur rrloAo nra6opy pinnr Aerani3auil orpeuux ni.ucucreu, a6u uirrine rloKa3arrl

cuinniAnouenng uiN cKJraAHicrro uoAeni ra if rpaKTI,IrIHoIo npu4aruicrto.
4. Y po6ori napro 6yno 6 oKpeMo po3rnrHyrr.r rrroNrr.ruEfi BTIJILIB neniuifiuoctefi, [on'.f,saHzx is

Mexani.rHul,rr4 Ta eJreKTpoMarnirnrauu xapaKTepvcrplKaMll o6rragualgtw, Ha eQexrznnic:m

cprHTe3oBaHr,rx anf oplirtuin repynannx.
5. llia qac ananisy pesynrrariB eKcrrepuMeHraJlbHllx AocliAxenr 6aNano 6yno 6 mupule

ni4o6pa:uru [r{TaHH.f, [oBToproBanocri orpr,rMaHr4x pesymarin raix criftrocri Ao sN,IiH rlorlarKoBrtx

yMoB.

6. llepcleKTprBHrlM 6yno 6 TaKo)K 6inru AerzulbHe o6ronopenHs MoxJlllsocrefi nparrrlunci
peaaisarlii 3arporrouoBaHr.rx ui.uxoais y crnaAi cyqacHux qll(pponux cl4creM KepyBaHHs 3

vrirponpoqecopHoro a6o uporpaMHo-KepoBaHolo apxirertyporc. llurauur iurerpaqii ocnirnerto

HC.IIOCTATHbO,

PeqenseHr si,qNairvs, ulo 3a3uaqeui saynaxeHHt ra npouosuqii ne snrl,IButrorb Ha 3araJlblty

[o3r,rrlrBuy oqiury po6oru.
PeqenseHr IPIHTIEHKO f anna Ceprii'nna:
1. flo6yaoBa KoMnrreKcHoro rroKur3Hr,rKa srocri (Qopuyla 2.133, crop.98), flKa e oAHielo s

ueHrpanbHzx i.qefi po6oru, BHKJrr,rKae [puHrILI[oBi sanuraHut IrIoAo o6'errlasHocri. Y .qr.rceprartii

He B rroBHift uipi AoBeAeHo, qo o6pana crpyKTypa Ilboro noKa3HI{Ka ra tpuirntri naroei

roesiqienrr.r He BHocrrb cyrreBoi cy6'emnsHocri y rinqeni pe3ynbrarli onrl,rnaisallii, a orNe lte

Brr JrLr B arorb nupima-rrrnzM rIIrHoM Ha orpLI MaHi elacHosxu.

2. flo4exy1r4 1prcepraqix ctnoproe BpalKeHHq, uo cxraAHicrr lo6yAonanoro MareMarurluol'o

ailapany rracrKoBo Br.rlepeAxae peanuri uorpe6u npuKnaAHoi gaAa.ri. r{epes IIe He nci elelvren'::u

rraoAeli oAHaKoBoro uiporo Br,rrnrAtuot neo6xiAnLrMvl Ta AocrarHbo u,rnpan4anlznaz g noszqifi

rinqesoro npaKTI4tIHoro pe3ynbrary.

3. Y po6ori napro 6ylo 6 iluprrre nzcsirruru r[TaHHr o6uexens BI{KoHaBqLIx uexaniguie crrcreNrll

perynroBaH Hfl Taix nunzny ua (f arruuny AoctxHict poapaxyuKoBllx noxagnzrcis srocri.
4.llpu AocliAxenni eneprerurrHr.rx Brpar (nynrr 2.3, crop.79) aollimHo 6ylo 6 6inrn Aeranbllo
po3MelKyBarLr BTputn, non'qgaui 3 Bnacrl,IBocrtMu caMoro eHeprerl4tlnoro o6naAwannfls i nrparn,

syrr.roueni HeAocKoHtulicrro anropr,Iruin KepyBaHHs.

5. Y.4ucepraqii 6axano 6yno 6 ruzpure rroAarrl ananig rcorrlupouicis l\,{ix runlaArcoAielo crIcreMLI'm

111asHicrro perynroBaHux, ocrinrKr4 Anr MzrJrlrx fEC qe ILITaHHI Mae He JIvIle reoperlltlHe, a it
6esnocepe4He eKcnnyaraqifi ne 3HaqeHHt.

6. B qacruni nparrraunux peKoMeHaarlifi 6paxye y3aftulbHeHoro anropurnry nn6opy onrl,IManbHol'o

npzrepiro KepyBaHHt 3aJIexHo ni4 yuon (fynrqiouyBaHHt cranqii.
7. IHrerpalrnr4fi noxasHrrK rKocri y Sopuyri (2.123, crop. 96) Irlicrurr rIoKa3HkIK antououuoc:ii,

ane 11pu rroAaJrbrrrux AocliAxenHf,x, 3aAarla ga6egne.reHH.f, MaKcLtMyMy Ilboro IIoKzl3HI4Ka ]Ie

cr aB:aTbcs. Ta eKcneplIMeHTaJIbHo ue ni4rnep.4xyerbct.
PerleHgeur eiArvrirue, ulo 3a3uarreui :aynaxennfl Ta nponosuqii ne nunuBalorb Ha 3aranblly

no3r.rrr4BHy oqiHry po6oru.
O S iqift uufi onoHeHr AflAIOPA Ko crqHruu O.rrerccauAp oBr'rq :

1. ErcnepraMeHTaJrbHa rracrvr*apo6oru Bl{rrsAae He.uocrarHro uacrura6Holo An-r 6e:aacrepexHollo

ui4rnep4xenns ncix 3arrBJreHr,rx rroJroxeHb 4Iacepraqii. lloAaHux pesylrratiB Aocrarubo ,4lul

inrocrpauii [parle3larnocri 3arrporrouoBaHvx niAxo.4ie, oAHaK ix neAocrarHbo AJrs toro, Iqo6 y

rroBHoMy o6cssi BBaKarr4 AoBeAeHoro yninepcannricrl i npaxrrauny ctifinicrr c(foprraynsoBaHllx

perconeugaqift.

2. Anrop npoBoAr4rb ct4Hre3 crcreM KepyBaHHt (Posair 3) Ha ocHosi dueaprasonarux

MareMarrrqHr.rx uoAelefi ri4poarperary. Ocriruxu ua;ri fEC xapaKrepl43ylorbct cyrreBoro

seniniftuicrro xapaKTeprdcrrrK (oco6nuno B 3oHax MuuIIrx HaBaHTaxteHb ra [pI,I 3HatIHux gruinix



Hanopy), BlrKoplrcraHHs niHeapu3oBaHr.rx MoAeJreft Moxe o6rueNynarra roqnicm po6orz ACK npu
nepexi4nzx npoqecax nenzroi arunniry.uu. Y po6ori 6yno 6 4orlilruo HaBecrn auaris po6acrnoi
criftrocri crrcreMr4 rrpr{ Br{xoAi napauerpin sa ruexi nineapusaqii.
3. V apyrorray po:4ini 3arrporloHoBaHo KoMrrnerurrafi [oKa3Hr,rK rxocri, rrlo uicrurb eHeprerurrHy,
eroloriuuy ra rexni.ruy cKnaAoBi. BuxoprEcraHHr eKcneprHr.rx rrlerogin AJrr Br{3HarreHHr BaroBrx
roe$iuienrin sHocIarr eJIeMeHT cy6'errunnocri s rpouec onruNrisarlii. ,{ucepraqir nrarpana 6 ni4
Ha-reHocri ananiry rryrnllBocri pesymrarin repynauHfl. Ao napiaqii qux roe$iqienrin, qo Ao3Bonr.rJro

6 ouiuurpr criftricrr orITIrMaJIbHoro pirueuur go noxu6oK eKc[eprur.rx oqiuor.
4. V.racruui cuuresy cr{creM KepyBaHHr sarpnrepieM MaKcr.rMyMy KoMrrneKcHofo noKa3Hr.rKa.srocri

Aorlilsuo 6yno 6 noplutkr 6inrru po3ropHyre rrorcHeHHr MeroAr.rKr.r (foprraynannr caMol'o
KoMnJreKcHoro rroKzuHr{Ka, 3oKpeMa rrpLtHrlznin nopuyBaHHr rracrKoBr{x xpurepiin ra nr,r6opy rx
earoNaocri. Cri4 6yno 6 yrorrHkrrr{, rKkrM rrr{HoM y 3anponoHosaHifi uogeri BpaxoByerb(){

r<anirauiftHzft suoc ra ni6paqiftHi xapaxreprcrrrKra ryp6inn npu po6ori ua ueonrkIMiuIbHIIX

pelruMax, ocrimru qe 6esuocepeAHbo BnJrr4Bae Ha [oKiBHzr srocri ACK y 4onrocrporonift
repcnercrzni.
5. B eKcrrepr.rMeumnrnifi .racruui po6orz 6axano 6yno 6 urvprue rpeAcraBLrru r<irtrricrre

nopinn-nnur pirHrax arropuruiB KepyBaHHr He Jrr.rlre 3a nepexi4Hr.ruu xapaKTepr{crllKaN[r

rroryxHocri ra nanpyrvr, a it :a iHrerparbHrrMr4 noKa3HI4KaMn .f,Kocri. Pesynrrarra po6oru 6yttu 6
6inrnr [epeKoHnr{Br4Mr4 3a yMoBra nassHocri nopinn.aruu{x ocqllJrorpav po6oru peanbHoi Iraixpt-
fEC ao ra ricns BnpoBaAXeHHr 3anponoHoBaHlrx rr,tero4in HzInaIIrryBaHHs., a He JIulIe pesynrrarin
Mo.rrerrroBaHns s Matlab/S imulink.
6. y 4ucepraqii 6parcye 6inrur Kpr.rrr4rrHofo sictasneHHs 3anporloHoBaHllx piureur 3

anbTepHaTrzBHr.rMr,r cyqaclF{vrMlvr uiAxoAarrrra Ao KepyBaHHr eHepreTr,rq6vrMvr o6'ertauu uanoi
floryxHocri. Y po6ori naeeAeuo pe3ynbrarrr iuiraqifinoro MoAenIoBaHHs, rlpore 6parye oruIoy

oco6rusocrefi 4ucrperusarlii pospo6reuux anropr4rnain. flpz peanisaqii HerepepBHux saroHis

KepyBaHHr Ha rrpoMrrcJroBr,rx rori.{Hux KoHrponepax (IIJIK) BuuvKarorb IrI4raHHt ua6opy Kpoliy

KBaHTyBaHHfl. 3a qacoM, nlo Mo)Ke BnnlrHyrri na crifiricrb cl{creMu. Byno 6 .uoqinrno HaBectttl

peKoMeHAarlii uoao BLIMof Ao allapargoi.racruHl{ ACK.
7. Y crmcxy Br{Kopr.rcraHr.rx Axepen npncyrni [ocrrJraHHr Ha sacrapiri uopuarunni 4onylterr:u
(ACTy EN/IEC), mi nrparr.lnu quuHicrr a6o 6ynu sarraineui na uoni rapuoHigonaHi enponeficrrci

craHAaprr.r y ranysi rigpoeneprerl4Kl,I.

OQiqiftnnft orroHeHT ni4uirr.re, rqo 3a3Harreui saynaxeHHr ra nponosuqii ne snrlanarcTb Ha 3arulnblty

rro3r4TprBHy oqinxy po6oru.
O$iqifiHrafi orroHeHr |ACIOK Orer<caugp Inanonuu:
1. Y po6ori npocreNyerbcfl uennzfi pospr,rB l,riN crraAuicrro poepo6nenoro MareMarllvHot'o

anapary ra pinneu fioro npaxrln.moi aAanrarlii Ao peanbnlrx yMoB eKclrnyarallii rraanr.Ix fEC. Anrop
rrepeKoHnr.rBo AeMoHcrpy€ Moxnr{Bocri uoAenroBaHH.l ra ourraMisarliftnoro cLIHTe3y, npore II{TaHIUI

peanruoi inNenepuoi pearisaqii sanponoHoBaHrrx pirueur, 3 ypaxyBaHnsla o6NIeNeHb npoMLIcJIoBux

cr{creM KepyBaHHs, nucnitreuo HeAocrarnro rru6oro.
2. tlpu AocriANenui nepexi4Hlrx xapaKrepucrlrK rroryxHocri ra nanpyrr.r (uyurr 4.2. crop.I3))
6axano 6yno 6 Ao[oBHr{T}r ananis oqinroro nyrnl4Bocri pesyrtrrarie .qo eapiallii uapanrerpin

sosHilrHroro HaBaHTaI(eHH.rr, ocriurrr,r AJII Manux fEC qefi TII4HHI,IK e rIpaKTI4rIHo 3HaqyrqI,IM.

3. Anrop npr.r4inxe 3HaqHy yBary onrnuisaqifinurr,r [porleAypaM, oAHaK HeAocrarHro KpHTI,IvIIo

auani:ye crifiricrr orprrManr.rx orrrr.rMaJrburax pimeHr Ao sl{ilu szxiAuzx uapalvrerpin. I{e crnopx>e

Bpax(eHur, rqo qacrr.rHa pe3yJrbrarin e cytreno 3anexHoro si.{ npufinrroi uoAeli Ta [oqarKoBltx

HanarnryBaHr, ro4i sK rrr{TaHHx ix po6ocurocri olpallboBane He n nonHifi rraipi.

4. Y .racuani, npucn.sqeHifi nn6opy rrrry reHeparopa (nynxr 4.4.), louilruo 6yno 6 lrupue
o6rpynrynarra rpurepii nopinnann-s anbrepHarprBHux napianrin He JII{ure sa eKoHoN{iqHIaMI4 (pmc.4.\-

4.6), air sa runaNriqnuulr ra eKcrlnyaraq:iirnuvu tIoKzBHI{KaMI4.

5. llia vac aHali:y Bnnr4By napauerpin perynroBaHHr HarroKa3HLIKLI tKocri 6axano 6yno 6 rIoKa3arLI,

nacrimxu orpuuaHi sarouorrripsocri e innapiaurur.rMrr rrloAo guisr.r BcraHoBJIeHoi uotyxuocri
lraroi fEC a6o runy ri4poryp6innoro o6naAHaHHs.

6. Y perorvreuAarlirx uloAo onrrMisauii cr,rcreu KepyBaHHt AoIlinrno 6yno 6 oKpeMo po3rJltHyt'tl



Moxnr4Bicrb [paKTrarrHoro 3acrocyBaHHr 3anponoHoBaHux piilreHb Ans aBToHoMHI,Ix MaJILIx fEC, uto

lpaurcrorb na igomosaHe HaBaHTaxeHHs, Ae BrdMorr4 ao cra6inisaqii uaparvrerpin uarorb cBoto

cneuu(biry.
Olbiqifinnfi onoHeHT ni4uiuan, uo 3asHaqeni saynaxeHHr ra uponosraqii He BrrJruBarorb Ha 3aranbrry

rro3r,rrrrBHy oqiHry po6orra.

Pesyrsraru ei4rpuroro ronocyBaHHt:

<3a> qneHis pa4u,

<flpotu> _0_ .uleHie pa4u.

Ha niAcrasi pesynrrarin ei.qrpuroro ronocyBaHHt pa3oBa cneqianisoBaHa Bqena paAa rrptlcyA)Ky€

IIPIIAB OPOBy C epriro Ceprift onuuy
cryninr AoKTopa tpinocorfii s ranysi 3HaHb G Inxeuepir, nrapo6nullTBo ra 6yAinHzurno

sa creuianrnicto G6 InQopuaqifino-nuuiprcnanrni rexnolorii

B iAeos aurc rpaucnaqii 3axl,Icry .qucepraqii AoAaerbcs.

f oroea pasonoi cneqianisonanoi OrercaH4p KYIIPUIHOB
(uacue iu'r ra npisnnqe)
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