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oQiqifinoro orroHerrua, 4okropa rexuiqHrrrx Ha)rK, upoSecopa Tpiqa Pouana
Muxafino Bkrira Ha Ar4cepraqiro Xorvr'.f,ra Exy aprc AnatorifioBl/ttla <<MeroA

oqinrcnaHHfl flKocri uaparvrerpin rerrJroBrrAi"rrqrc.roro eJreMeHTa eHepro6.nory
arournoi eJreKTpocranqii>>, no4anoi na s4o6yrrx cryreHrl AoKropa Qiroco@ii sa

cneqianuricrro 152 Merponori-f, ra in$oprvrarlifino-evrvripronanura texnira.

Axmy attoruicmt meM u d ucepma4ii.

,{ucepraqifina po6ora Xou'ara E4yapAa AnaronifiosI,r.ra vricrurr e co6i Honi

HayKoBo o6lpynronaui reoperr,runi Ta eKcnepuMenranrrri pe3yJrbrarv, rqo y

cyryuuocri e Aoc.flrrreHHnM y rrapiruenni saxfir,rBoro HayKoBo-[paKTrrqHoro

3aBAaHHf, ) a caMe pospo6qi MeroAy oqinronanni .f,rocri uaparvrerpin
\

TerrnoBl4,{insroqoro eneMeHTy rrrJurxoM 3i}crocyBalnfl, aBToMar}r3oBaHoro

nepyfiuiaHoro KoHTpoJrro. Teua nignoni4ae \ocHoBuuna qinxrvr rporpaM[ po3BrrrKy
\

arounoi eHeprerr{Krr B Mexax peanisaqii qneprerrr.iHoi crparerii Yrpairu ua uepio4

lo 203 5 poKy: <<EesreKa, eHeproe$exrznuicrb, KoHKypeHrocrpouoxnicrr>.

OAna 3 BaxJrr{BrlD( 3a4aq ArrA crBopeHHrr 6esue.rHr,rx yruoa' erccnrryaraqii

eHeprermHl{x ,AepH}rx pearcropin ' sa6esueqeHHrr na.qifinoi po6oru

TelrnoBllAinf,ro.rux eneneuris relnoBlrAimnm< s6iporc Arrfl craqionapnnx ra

uepexi4nvx pexuMin n upoqeci er<curryaraqii Ta B aBapifi:aux )rMoBax. OcnosHr,rN,r

rlapaMerpoM, rqo o6uexye 3pocraHHs e$errr,rnnocri ercurryaraqii .,rAepHoro

peaKropy rury BBEP-1000, e repMeruqnicru o6ononox rernoBuAilsroqr.rx

ereuenrin. flpu Aocf, rlryrorvry piani posyrrainH, upoqecy po3repuerusaqii o6ononor

TerIJIoBI4AirsIoqux eneuenrin, B HopMaJrbHrrx yMoBax ercnrryamqii .f,AepHoro

peaKropa rrlry BBEP-1000, uexanisrvr poarepMeru3aqii o6oroHKLr, npu6nusno n

20Yo swtalxir neni4ouufi .

Halifinicm rerJroBrrAinsroqnx enelrenris Brr3Haqaerbc.,r ix sAarHicfio

yrpuMyBaTLI rpoAyKTu uo4irry .f,AepHoro llLaJ;.vrBa BcepeArrHi o6olouru, He

repeBlalrryIoqr4 pinenr reoMerpr{.rHoi $oprvrosrvrinu (uo4orxennx, 3ByxeHHr,

po3rf,ryBanns,, onyrnicrr ra iu.).
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Oqiruonanux .f,rocri uapanaerpir rerrnoBkrAirsro.rlx enevrenris BKnroqae

Bu3HaqeHHf, cryuini [orrrKoAxeHrrf, o6olonxra, {K ocHoBHoro 6ry'Wy, rqo

repelrrKoAxae iuxogy pa4ioarruBHux upo4yrrin no4irry B rerrJroHocifi ra 4orrillx.
-fr norasye uparduKa, rlpoBeAeHlrf, rvro4epnisaqii roncrpyrrlifi TerrnoBLrAinsroqrx

enenaenriB ra rIepeBeAeHHr aKTrrBHkTx 3oH trAepHoro peaKTopa rury BBEP-1000 na

uiAszlqeHe Brlropf,nHs ra6reroK .f,.{epHoro rraJtuBa rlpu3Bo.qf,Tb Ao 3MIHI4 Tr{rroBoro

crarry ouponaineHax rerlJloszAinf,roqux eJreMenris. ,.{u eupirueHrrf, TaKrirx 3aBA€rrrb

uorpi6na infioprr,r-aqir rpo 4efierrz o6o.nonor rerrnoBktAir.f,roqrrx eneuenrin 3a

paxyHoK yAocKoH€IJIeHHn icnyrowx ra po:po6rn HoBrlrx clrcreM KoHTpoJrro

repMervqnocri o6ononxz ra. y,{ocKoH€rJreHHrr vrero4in KoHTpoJrro 3 Meroro ik

iseHrvQiraqii.

Icnyro.ri xapaKTepvrcrvrKri 4eSerria o6ononrca (uicqe

po3TarrryB a]F.i]P.fl"- Tr/m' po3Mipr)' Ao3BonrroTb 3'fl ИMOBlpHy ΠpИЧИHy lX ΠOЯBИ :

lopyIIreHHrI rexHonorii BlrroroBJreHHf, rarlro"agiuroo.rux enevreulin; ne4oniru

roncrpyrqii TeTIJIoBI{Ainsloqux s6ipor; ni4xruennx sil rrrrarHrrx pexnuia

excurryaraqii rolrlo. Po:po6xa rpnrepiin AJUr oqinronauur srocri napavrerpin

repMerltquocri o6onoHrr.r rerlJroBuAirrro.roro eJreMeHTa e aKTy€ubHoro HayKoBo-

Moxe 6yru nupiruena rrrJrflxoM BrrpoBaAxeHHnrrpaKTktlrHorc 3aAaqero, flKa

in@opuaqifi Ho-euN,ripronalrnzx CИCTelM: OЦlH10BaHHЯ  repMieTИ ЧHOCTl o6ononor

TerrJroBu4irsroqux ereN{enri e.

BrassreHH.f, Ta i4eurrsiraqix rornKo.qxeHb o6oronxn renJroBr{Ainffo.rax

eleuenriB 3a qac eKcrlJryarallii - oAHe 3 BaxJrr4Bux 3aBAaHb uicnxpeaxropHr.rx

.4ocniAxeHb rerrrronraginluo.rnx eJreMenrir y 3axlrcHrfD( iarvrepax 4ocli4nrur qenrpin
a

AEC. Ha nnxonaHus.Ilboro rpoeKTy 6yr crnop'enufi 4oronip rpo HayKoso-rexHiqHe

cnirpo6irHrlrlrBo s TOB (EK (EI{EP|O - TAITA\4>> <<flpoercr ui4cracreur{ KoHrpoJrro

repMerunsocri o6ononrra TBEJI IITK ACyTII enepro6lory AEC) (Ilb 2l - 39, ei!,

0I.06.2021 p.) aepNarlauirpeecrparliituuir HoMep Ns0122U200550, y paMKax sroro i

Br{KoHaHa Arlceprarlifiua po6ora.

Orxe, upo6nenaa oqirrynanHrl .f,Kocri uaparvrerpis reuronrz4inxro.roro eJreMeHTa

enepro6loKy aroMnoi enerrpocranqii rrrJurxoM pospo6ru MeroAy aBToMaru3oBaHoro



HepyfiHiBHoro KoHTpoJrro, flKa o6pana XoNa'.f,xol,I E.4yap.qoNr AnarolifioBlrleM AJr-f,

ALrceprarliftuoro AocliAxeHrur, e aKTyaJrbHoro ra [pe,{craBJule 3HaqHIafi inrepec Anfl

po3BrrrKy arounoi eneprerrakn.

C my niru t o 6 tpy rumo I aH o cmi ru ay xo e ux n oil o ilc eH b, 6 ucru o I xi e i p e xotvteru d a qfr ,

cQ opruynboaaH ux y ducepmaqii.

Anaris 4racepraqii Xou'sra Exyuplu AnaronifioBr{qa Ao3BoJUre po6uru

BrrcHoBoK, trIo aBTop 3 H€rJrexHoro rroBHororo oxapaKTepr{3yBaB 4ocni4xyBaHy

3a4aley, 3anpolorryBaB nayronnfi ailapar .qocni4xennx, c@oprr,ryrr)BaB

KoHrlerrryanrni i4ei, sri 6yno uocri.{onno peari3oBarro B upoqeci posr'xsannx

rrocraBJreHr{x 3aBAanr.Cryuinr'o6lpyHToBaHocri nayrcorrax rroJroxeHb, BHcHonKis i
'...1

pexoMeHAaqii, c(popMynboBaH r4x y Ar{ceprarlii ui4mepA}Ky€rbcf, rrrrpoKrrM ornflAoM

HayKOBO― TeXHlЧHИX ΠpaЦЬ BlTЧИ3HЯHИX

ДИcepTaЦ ll.

ДOCЛ lДHИKlB 3 TeiMИ

Hay xoe a Ho 6 usHa p uyilbmamie ducepmaqit

Hayrona HoBlr3Ha peynbrarir 4ucepraqii uto Br{Hoc.f,Tbcfllna 3axrrcr, rroJurrae y

HacTyrrHoMy:

Breprue pospo6reno MareMaruqHy MoAeJrE po3paxyHKy Soprvrosrrainu

reorraerpii TenJroBr4Airffo.roro eJreMeHTa, fl:ra Ao3BoJUre BpaxoByBar[ crpyKTypHo -
Sa:ori sl,riHu ra Qparranrni BJracrrrBocri n o6'eui rvrarepiarry o6olonxu, tpv Bulrnsi

pyfinianrurulrnn[ris Ha il sosHiutrilo ra nnyrpirunro rroBepxHro, H& ocnosi

3acrocyBaHux tEopii Qparramnoi reouerpii, uo lae uoxnranicrb po3paxyBarr{

reoMerplruni uaparuerplr uo ncifi ftoro rvcori;

BrlepIue poapo6reno SparramHy ' MoAeJrb yruno4xenoi o6oronrz

TerlJloBl4Ainffo.roro eJreMeHTa is 3acrocyBaHHf,M o6.rlrcrroB€IJrbHoro ailapary

@partalrHo - KJlacrepnoi reorvrerpii) fl:rra Ao3BoJrfe BrrcHaqrrrr MoMeHT rro.f,B]r ra

4uuannircy 3pocraHrrrr uacxpisnoi rpiqnHrr y crpyKrypi ii laarepiary;

Brleprre, pospo6neunfi eKcrrepr{Meuranrnzfi MeroA uepyfiuieHoro

aBToMarl{3oBaHoro *or-rporro repMeruqnocri o6olonr<ra rerrnoBr{Airqro.roro

eJIeMeHTa, BIIIKOpIICTOB)rK)rIU 3aIIpOlOHOSaHi rvrO4eni, gXnit AO3BOI e Bz3HarrkrTr'r



g6ixnicrro

uicqe po3rarrryBanHss Tlrrr ra posrvripn 4e$ercry Ha sosHiuHifi Ta nnyrpiuurifi

uonepxni o6ononrn, 6es BuJrfreHHrr rerrnoBu,{insro.roro eJIeMeHTa 3

TerrJroBrAirffo.roi s6ipxra.

,[ o cmo eip rui cm o, o 6 zpy rumo e arui cmo, H o 6 u3H a e uan e xie ma p e KoM eru d a qi il-

.{ocroripnicru HayKoBrlD( peeymrarin sa6esueuyerbcfl ix reoperurlHoK)

o6qpyurosaHicrro 3 orroporo Ha HopMarnnui 4oryrraeHTLt, HayKoBo-rexniqHi upaqi,

cyracui MeroAr{ i saco6r{-, ,{ocnigxennx, [oeAHaHrurM Teoperr{rruux ra

eKcnep[MeHT€IJrHr{x AocniAxenr. OcHonni nayxori rIoJIo)KeHruI, BTIcHoBKE Ta

perorvren4aqii, c$opuynrosaHi y 4ncepraqii, Marorb reoperurrrry ra

eKcneprrMeHTarrbrry o6qpynronanicrr.

,{ocri4xennx HayKoBr.rx pesyrrrarin, sucHosris i perorvrenAarlii

pe3yJrbraraMu eKcleluNleuTalrbHrrrx ,4ocni4xenr, BrrcoKoro

Ta eKcrreprrMeHT€rrrb{rlrx AaHrax, AaH}rMra i sucHosKaNar'r sKi

He 3arlepenyrcTb ni,4ovruu HayKoBLtM Saxrau.

fli4 uac AocriAxenns sAo6yBaqeM 6yro posa'xsauo sci [ocraBJreni san,4annx,

HayKoBa HoBLI3Ha, TeopeTr4rlUi ra [paKTr{rrHe 3HaqeHHfl rrepeKoHJruBo apryMeHTonani

i ne nraruvK€tr)Tb cyrranirir.

Ifoeruoma eusaderuHn HayKonux noiloilceHb e onydnircoaaHux npaqnx.
n Bras.reHrrfl .ryIceprarlifinoi po6oru ra orry6liroBaHrirx HayKoBrrrx [parlb

XoNa'sra Exyapxa AnaronifioBrlrEra MoxHa spo6uru Br.rcHoBoK, rqo rry6lirarlii aBTopa

y uonnifi uipi ni4o6paxarorb ocHoBHzfi sMicr i uonoxeHHfl Aucepraqii, HayKoBy

HoBll3rry BrrKoHaHoro 4ocri4xeuux, pineru. arpo6aqii HayKoBr{x pesytrrarin.

Pesynrrarn AocniAxeHb, rrlo rroAani n 4ncepraqii, orry6rirconani y 2t HayKoBkrx

lpaq.trx, sxi BKJrroqarorb: 1 crams y HayKoBoMy nn4anni, sKe BxoAprrb Ao

HayKoMerpu.rHoi 6azu Scopus; 1 crams (poe4ir rraonorpaQii) n xpaiui eC; 3 crarri y

HayKoBllrx Saxonnx B[AaHrrrx Yrpainu; 1 naresr Ha nuuaxi4; 5 crarefi

aupo6aqifi noro xapaKTepy; t0 re3 AorroB iaeit na xonSepenqixx.
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3ruauyu4icmt pesyJtbmamie docnidarcerurun dnn HayKa ma nparyuKu,

peKorveHdaqfr ryo do lx e uxop ucmaHH-fl.

Y ,qocni.qxenni XoM'.sra Egyap4a AnarorifioBuqa orplrMaHo nori nayKoBo

o6lpynronani pesynbrarlr e rarrysi inQoprvraqifino-euMipronanrnoi rexnirn, xri n

cyryunocri nupiuryrom aKTyalrbHe HayKoBe 3aBAaHHrI IrIoAo po:po6ru MeroAy

orllHroBaHrrf, f,KocTt [apaMerpB TerrJroBkTAuflIoqoro eJIeMeHTa.

flparrrauna qinnicrr orpuMaHrlD( pesynrmrin rloJlflrae B ToMy, Iqo

eKcrreplrMeHTarrbHo poapo6nenufi MeroA oqinronannx srocri Moxe 6yru

3acrocoBaHuilt y crrcreMax KoHTpoJrro repMerurrnocri o6ononrur f,Aepuoro peaKTopa

AEC rpr rpoBeAenni peaKTopHoro ra uicnxpearropHoro KoHTponIo repMerrlrlnocti

o6onomu rerrJroBrrAiruroqoro eJreMeHTa. I{e Ao3BoJrre cKopor}rrkt qac Ha BaHTaxHo-

po3BaHr€rxynamni po6oru AJrx renJroBktAinf,ro.roi e6iprcra 3 HerepMerlruuvrlau
\-..---:,.

TerrJroBr,rAir.f,ro.ruMfl eJreMeHraMr4, rrlo Aae erconoMiquufi eSexr i cxopouye rimxicm

Heorepar[BHoro nepcoHarry AEC. \

Kpiu roro, rpaKruqHy qiunicm rpe.{craBuxe inQoprvraqifiuo-runaipronanssufi,

6lor BluBneHrrr ra nrarraipronaHHs. 4e@ercrir o6ononru rerrJroBuAirsro.roro

eJIeMeHTy, rrtcttit Ao3BoJrfle peani:ynarn o6.r[cnronanruufi (nzrvripronamnrfi)

€IJIropI{TM MeroAy KoHTpoJrro, a raKox o6po6nxrn in{opuaqiro rpo cryuiur

repMerlaqnocri o6ononxlr rerrnoBuAinflro.roro eJreMeHTa B pe)KrrMi pealruoro qacy

Ta [epeAaBarr4 if B rrporpaMHo-o6.rucJtrosamHkrfi KoMrrneKc aBToMarusosanoi

cucreMrl yupaeninHrr eHepro6nor<y AEC Ha rryJrbr aBToMarr{3oBaHoro po6ouoro

uicqg oleparopa, 3 Meroro upnfirurrr piuenH, rqo,{o eKcrrJryaraqii nerepMerrlrrrHrlrx

TernoBllAir.f,Ioqrx ereuenriB Ta rerJroszAinf,rovnx s6ipoK flAepHoro peaKTopa AEC.

Y 4ucepraqifi nonry AocniAxenni nnpiuryetrcs rrocraBneui uaynono-uparuuni

gaAa.ri IuJLf,xoM BlpoBaAxeHHf, MeroAurlHofo, MareMarzrrHoro, MerpoJrori.IHo-

iHcrpyrr,reHTarlbHoro ra alaparHo-upofpaMHoro :a6esne.reHHrr, qo B qinouy e

Aucranqifiuoro, inQopuaqifino-suN,ripronamuoro crrcreMoK) KoHTpoJrK)

repMerrlquocri o6ononxrE TelnoBr,rAinsro.roro eJreMeHTa relJroBrrAinsro.roi s6ipxn

f,AepHoro pearropa rurry BBEP-1000, xrc niAcncreuu y cKJraAi arronaarrasosaHoi

cr{creM}r yupauinns rexHi.rHr4Mrlr rrpoqecaMn euepro6JroKy AEC.
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Orqiruxu ztwicmy ducepmaqfr, ii saeeprueruicmo y qinony.

' .{ucepmqix cKJraAaerrcrl si Bcryry, qorupbox po:4inia, aucnonrir, crurcKy

Bt4Kopktcraukrx Axepen ra AoAamis. Ilonnufi o6'ena Alrceprarlifinoi po6orz

craHoBI'ITb 189 cropinor, s nzx o6crr ocHoBHoro reKcry - 143 cropinor: 14

inrocrpaqifi na 7-ox orpeMlax cropiHrax, 23 imocrpaqix uo reKcry, 3 ra6nnqi rua 2-

ox oKpeMlrx cropinrcax, 2 m6nzqi rro reKcry, 2 gogarKr{ Ha 8-rz cropiuxax, crrr4coK

BrrKoprrcraHrry. AxepeJr iz 275 nafiruenynaHb Ha 29-ru cropinrcax.

Y ncryui HaBeAeHo 3araJlbrry xapaKTeprrcrrrKy Ar.rceprarlifinzx AocniAxenr, ik
arryanrnicrr', ni4uoni4nictr nayKoBuM TeMaM; BV3HaqeHo HayKoBy HoBlr3rry ra
rrpaKTrrrrrHe 3HaqeHHn pesynrrarir 4ucepmqii, a raKox [peAMer ra o6,er<r

4ocnigxeuna, cSopMynboBaHo Mery ra sa$ati HayKoBoro AocniAxeHHrr, rroKa3aHo

3s's3ox po6orz 3 HayKoBuMI{ rlporpaMaMu,-ilry}HaMr{, TeMaMrr, HaBe.qeHo 4aui upo

aupo6aqirc pe3yJrbrarin ra rry6nixaqii.

flepruzfi pos4in po6orz ,pr."rr#rfi ana-nisy cr{creM KoHTpoJrK)

repMerllqnocri o6ononxn eJreMeHTa, Ir1o 3acrocoByrorbcfl Ha ncix eogHo-BoAf,HriD(

eHeprerl4qHl/tx peaKTopax, a raKox upoauali3oBaHo ocnorni rrao4eli Ta MeroAU Arrfr

3fBHaqeHIlrX CI4CT€M

{pyrufi pos4in upracrx'reuzfi pospo6qi Mero[y KoHTpoJrro repMerr{qnocri

o6olonrz relnoBr.IAinslo.roro eJreMeHTa, rrxnit 3acHoBaHuit sa BpaxyBaHni sMiHu

crpyKTypuo-Sa^:oaoro cralry m @paxr€urbHrlrx BJracrr4Bocrefi rvrarepiarry o6ononrz.

Y rperrorvry pos4ini ercuepr4Menr€rJruro uigrBepAxeHo uepyfininnufi naero4

oqiruoaaulUl flKocri repnaerrulrocti o6ononrr,r eJreMeHTa, rrr:ltit Ao3BoJr.f,e Br{3Harrrlm14

naicqe po3TalrryBaHlrrl ra posrvripu 4eSexry Ha [oBepxni o6onoHrn, 6es B]rJDAreHHf,

eJIeMeHTa 3 TeIUIoBt4AirsIo'roi s6iprz, Ha ocHoBi szsHa.reHrrfl BeJrr4rrvr1kr@papanrnoi

posrr'ripnocri Ha arccianrnnx cerMeHTax 3a Br{cororc eJreMeHTa, rrrJ5xoM

nzuiproaannx eJleKrpuqHoro onopy ra noryxnocri 3urJrexHo nil npnxna4euoi
qacToTu rIpLI Bl4Kopracranni cxin-e$ercry. 3aupouoHoBaHo €IJrropr.rTM 3acTocyBaHrrrr

MeroAy KoHTpoJIIo, txuir rporouyerbcr rloKJracrr{ B ocHoBy iusoprraaqifino-

ruuipronalbrroro MoAyJLf, BLIIBJIeHHn 4efiemin cr{creMra KoHTponro repMerr4qnocri

o6olonxv
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rlerneprraft pos4il rpr4cB{qennfi upaxrr.rvHoMy BrpoBaAxeHHro nepyfi ninHoro

liaero.4y cr4creM[ KoHTponrc repMerlrqnocri o6ononru Arrfl BusBrleHH.f,

po3repMerrrcoBaur,rx ereueHriB y cruraAi renflosuAir.f,Io.rrrx s6ipor peaKropa.

Anomqis ei4o6paxae ocnosHufi sttdicr 4lrcepraqii Ta AocrarHlo rIoBHo

po3KplrBae nayrori pe3ynbrarl4 Ta rlpaKTuqHy Ilinuictr po6orn.

,{ncepraqifina po6ora Xou'xra E.qyap4a Anatonifiosrla sa ceoiM slvricrold ta

Soprraoro e 3aBeplleHrrM Al,Icepraqifinnrvr Aocti.qxeHrrf,M.

,{ucxyciitrui nonouceHHn ma saynailceHHn do smtcmy ducepmaqii.

Y qilorvry rro3rrrrlrBuo oqirnoroqr,r HayKoae i uparcrratHe 3HaqeHH-f, orprlMaHltx

AUCepTaHTOM pe3yJrbTaTlB, CnlA BIAM1TUTLr pflI., ,U,rCKyCIIHLIX [OJIOXeHb TA

3ayBaxeHr Ao sr{icry po6otn:
-)'-

1. y nepruoMy pos4ini ArrceprarlifiHoi iro6oru .qocrarHbo yBarkI upz4ineuo

orurcy raKlrx.rrHHr,rKie BrrnrrBy Ha craH nnyrqiuHroi uonepxni o6olonru TBEJI, xr

TeMueparyprt, Tvrct<y ra pa4iaqii, upore rre 3po3yMiro, rxi Qaxropu BpaxoByBaJrvrcs.

uiA.rac oqinrosaHnq sxocri ii soeHimnroi uosepxni.

2.He.rirro o6qpynroBaHo repeBarr4 o6panoro MeroAy AocriAxeHHrI Ha ocHosi

o6.rucffoB€rJrbHoro ar:plpury Qparramno-ruacrepnoi reouerpii Ars oqinrosaHHf,

srocri rpurcpiro cryleHrr po3repMerrasarlii o6ononrcra rerlJloBrlAirt.rro.roro eJIeMeHry,

uopienxno s iHrrMNaIa icrryro.ulMrl Mero AaMu.

3. 3 TeKcry 4ucepraqii He sposyuino, 3 flKoro Merolo B po6ori

BuKopr{croByBaJru rar<nfi rroK€r3HktK rxocri, ,K qac yrBopeHuf, KJracrepHrx arperaqift

3 MoJreKyn ra3y reliro B uacxpisuifi rpiquui o6grorr u rerlJloBl{Airslo.roro

eJreMeHry, sri,qno s @oprvryrawm (2.77) i (2.79).

4. @oprvrynn (2.27) ra (2.28) Aorlilruo 6yno 6 o6'eAuaru B eAuHy iurerponany

MoAeJrb, rqo ,{€rJro 6u srraory rpoBecrr{ xxicny oqinry crpyKTypu Bcboro o6'euy

rvrarepiarry o6ononru rerrnoBuAinmo.roro eJreMeHry, a He rimrz 3 ypaxyBaHHf,M srdiH

3a Brlrcororo ra rrJrorqero ruyrpimnroi fi sosHimHroi uonepxni o6oronrcu.

,



5. 3 rercry ALrcepraqii He 3po3yMinzuz 3alrurrilorbcf, rrrrraHHrr: <<IIu rr4oxytr

6yru BuKoprrcrani orpnrvrani pirnxuw, (2.39) .rp, Bu3HaqeHni oqinrclr srocri raKoro

qrrHuKa, xr cryuinb po3repMerusarlii n pexuui pe€rlrbHoro uacy?>>.

6. Y ra6rnqi 3.1ra3.2 HaBeAeHo pe3ynbrarn Sarrr.rHrlrx eKclepr.rMeHTarrbHrlD(

AocniAxeHb, rrpore 3zrlllruaerbcfl He3posyrrinnivr, rr< 6yno orprrMaHo rli aaHi Ta qoMy

Ars ouiHroBaHH.f, r<purepiro cryrreHr po3repMerneaqii BlrKoprrrcrano rinnr<n AianagoH

Be:r.rqlrlaLt QparranrHoi posnaipnocri sia 1 .45 lo 1.68 sa Bacororo ra siA 2.45 rc 2.68

Aff rrorqi uoeepxui.

7. B tt.4.2. HaBeAeHo aJlropurna no6yAoBLr BLr3HaqeHHn BeruquHr,r Sparcrzurrnoi

po:uipnocri sr ocHoBHoro Kpra.Tepiro ans oqinrosaHH, flKocri uonepxHi na ouroni

AaHI{x s aKciamHrrx cerMenris Ha rrpr,rKJraai 8 KoHTponbHrrD( Torror nuuiproBaHHfl

(pr.. 4.3), upore He 3a3HarreHo peKoMenaarlii.rkr o6MexeHb rqoAo ez6opy niAcrani

naix ronrpoJlbHltMlr rorrKulMrr, a raKox He=+{aBetreno o6rpynrysaHufl (un xrcorocr

rori.ruoro uoxcnennr), \

8. B u.4.5. naae4eHo MeroArrKy po3paxyHry uoxz6ox nurraiproBaHHr, rrpore

3ilJlrrlrrruoc.f, He sposyuinuu, flKa MeroAr.rqHa uoxr,r6xa 3aKJraAeHa uia qac

nnuiprorannx.

9. B po6ori sycrpiuarorbc.,t crunicruqHi i op(porpa(piuHi rroMr.rJrKLr, 4errci

HerorrHocri upn o$oprrarenni cuucry Br{Koprrcr anr4x Axepen.

BuqesasHa.reHi 3ayBaxeHHrr He 3H[xyrorb HayKoBoi nosusHu ra uparrnunoi

qiunocri AocriAxeHHrI, a raKox He BrrJrkrB€rrorb Ha 3arzrJrbny oqinr<y AlrceprarlifiHoi

po6oru.

Bucruoeox

flucepraqi-f, Xolvl'.f,ra E.4yap4a AnarorifionIa.ra <<MeroA orlinroBaHHn srocri

rlapaMerpis reuronuginrrouoro eJreMeHTa eHepro6rory arounoi eJreKTpocrauqii>> e

cauoctifiuoto HayKoBoIo flparlerc, flKa 3a csoila svricrou, pirueu HoBra3Hr{ f4

rIpaKTrIqHuMv 3HaqeHHrIMrI o4epNanrx pe3ynrTarin ai4uoriAae szlroraM <flopr4ry

rpLtcy.{xeHH.f, crylrelrf, AoKropa Sirocorpii ra cKacyBaHHrr piureunx pasonoi

ヽ



cleqiari3oBaHoi BqeHoi pa4u 3aKJraAy ruqoi ocniru, uayrouoi ycraHoBu rpo

rpucyAxeHH.f, cryrerur AoKropa $inocoQii>, aaraepAxeHoro rocraHoBoro KMY sia

12.01.2022 Ns 44, ra <<BuuoraM ,{o o$oprvrnennx 4ucepmqiii> 3arBep,{xeHuMrr

HaKa3oM MOH Yrpainn J\b 40 siR 12.0L.2017, a ii aBrop - Xou'sr Eryupa

AnarodfioBlrrr - 3acJryroBye Ha rrpLtcyAxeHHtr cryrreufl AoKropa Qiroco(pii s rarrysi

3HaHb 15 Amolaarrasarli-fl Tafipvna4o6y.4ynannfrsa cueqia-nrHicrro 152 Merporori-f,

ra in$opuarlifino-srd\aipronamna rexHixa.

OQiqifiHnfi ononenr:

AoKTop rexHi.rHr.rx HayK, npo@ecop,

sani.4ynaua raQ e4pr4 Mexarponirur

ra eJreKrporexHirn (JE 305)

HaqionarbHoro aepoKocMi.rHoro

yuinepcurery irra. M. e. XyroncrKoro
"Xapxincrrrafi aniaqifi nufi incrnryr"
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