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6 AC O KO e H mp o n i ilH O't n o cn i d o e ru o cmi e un ad xo e ux q uc e,rt>>rroAaHy ua s406yrr-f, HayKoBoro cryreH' Ao^ropa sinoco@iisa cneqia*sicrro r 2r - Inxenepir rporpaMHoro sa6esue.reHH.,r
rany3b 3HaHb 12 _ Iu@opuaqirini rexuonorii
Arcryanr uicrr A rr cepra rlifi H o ro AocniAxceH Hfl .Axryanruic* Alrcepral{ifrnoro 4ocri4Neuux flxuyrca pocrzcnaearro6orrazpoBl,rla B,3Haqaerbc-f, I,BI4TKLIM 3pocraHH.sM Br.IMor Ao 3axl,cryinSopuaqifirtwx uoroxie y xpznrorpa6ii. o4nrau is KJrroqoBax acnexrin r{boro3axl{cry e BrlKoprrcraHH{ uocli4oauocrefi BLIraAKoBzx qr4ceJr (I-B.{).fenepaqi.s ilBgeiairpae syuAaueHranbHy ponB y cyqacHr4x KpvnrorpaQivnax c,rcreMax, aAxepieeur eurponii Ta ueuepe46avynanocri 6e:uocepeAHbo BlJrr{Bae Ha crifixicrrxrtovir, uporororin anrenrusixauii ra quspoaax ui4uucin. Buxopacr a..,,fluenaAifinax reHeparopie crBoprce pI43r{K KoMnpoMeraqii.4aHHx i ni4rpuna€ urn-flx rn.rrKpprlroaH atilu.rwwx araK.

y Cф epl ΠpO「pa｀lHOil iHIЖ:eHepll ЦЯ Πpo6ЛeMa c oc06Л ИB0 3HaЧyIЦ010,OCKiЛЬКИ
p03p06Ka 6e3Π eЧHИX ΠpO「paMHИ X ΠpOДyKTiB ΠoTpe6yc iHTellpaЦ ir КpИΠTOIlpa(ф iЧHO
CTiЙKИX 

「
eHepaTOpiB I‐ IBI.I Ha Bcix eTaIIax )К

ИTTcBoFO ЦИKЛy ΠpOIlpa:MHOFO
3a6e3ΠeЧeHIIЯ _BiД :MOДeЛI()BaHIIЯ  3a「p03i Πp°eКTyBaHHЯ  apXiTeKTypИ  6e3Π eKИ Д0recryBaHHfl T a ercunyamqii.



Taxzu qHHoM, 4ocni4xeHHfl Mero4in reneparlii |IBV ra ix 3acrocyBaHHfl yKpI4[TorpaSii uae .'IK reoperarqHy, rax i [paKTr4rrHy qinHicrb, cnpr4-rrrorrr4 crBopeHHroHa4ifinax inSopuaqifiuwx cprcreM, crifixzx Ao araK.V 4zcepraqii posulf,Aaerbc{ caMe qefi nanp-f,M, 3oxpeMa reHepaqix fIBg HaocHoei [pupoAHHx xaorllrrHux upoqecin, 3oKpeMa So:roenexrpr4rrHr.rx flBLruJ.{ocniANeuux flxuyr<a P.r. 3aKJlaAarorb ocHoBy Anfl BAocKoHaJreHH-f, rpoqecin
crBopeHH{ BHcoKoenrponifinux lIBrI, rpl,I3HarleHkrx Anfl 3axucTy AaHLrx rrrJrrxoM
ruz0pynaHHll ra KoAyBaHHs. Ue BKJIroqae po:po6ry HoBrzrx anropr,rrMin, nporpaMHr.rxpiruenr ra insopuaqifinzx cprcreM.Ilonpu na.qsuicrr cyqacHl4x rexuororifi reuepaqii nBr{, Hr{3Ka nr{raHb3€ull4llraerbc' HeAocrarHbo onpallboBaHolo. Cepe4 HI{x - norxyK orrrr.rM€ur6Horo6ataucy naix ruszAxoAiero renepaqii ra if Kpr4nrocrifinicrro, 4oc.rri4Neuirxe$exrzruocri 3acrocyBaHH.s xriraunrzx asroNaarie anfl uignallenux pinruxaorauuocti, a TaKox pospo6r<a uero4in eKcrrpea-oqinxrz xaoruqHocri 6e:BrIKopI4craHHfl craHAaprHlrtx recrie NIST. Oco6rueo aKTyaJrbHraM e rrr4TaHH.flcrBopeHH' HoBax a6o eHxopl{craHH-a icuyrouax [prrporHr,rx Axepen gnx renepaqiinBr{ 3 MaKcr4MaJrbHo Moxu4Br4u pinneu xaorzqnocri.

3 ornx4y na qi BI'IKJII4KZ, po:po6xa ra 4ocnigxeHH.s in@opuaqifinoi cr4creMqrenepaqii Bl{coKoeHrpouifiHux IIB9 e HaA3Br4rrafino BaxJrr4Br4M 3aB,{aHnxu, xxouy fi
npucBf,qeHo Al4ceprauiro {x'ryxa P.JI. Arryamsicrr reMr{ 4ocni4xeHH.f, He Br{KJrr4Kaecyuninie.

Ana,ris sruicry Arrceprallii ra ocuonui pesynbrarrr Aoc.rriAxeHHfl.C:rpyr<rypa rl{ceprallifinoi po6oru BKnroqae anoraqii yxpaiHcrxoro Taa,uific*oro MoBaMr{, suicr:, neperirc yMoBHr4x rro3HaqeHb, rrorr4p[ po:4inra 3nigpos4inaun, BrIcHoBKI4, crIHcoK Br4Kopr4craHlrx AxepeJr ra AoAarKlr. y ncryuio6rpyHroBaHo arryalruicrt reMI4, Blr3HarreHo nperMer i o6'eg 4ocrigxennx,cQopuynboBaHo Mery ra 3aBAaHHfl, orr,rcaHo Mero.qz, HayKoBy HoBH3Hy, TeoperrrrrHefi npaxrzqHe 3HarIeHH-rI pe3ynbrarin, a raKox HaBeAeHo 4aui npo anpo6aqilo racrpyKrypy po6oru.
V ecmyni Azceprarlii apryueHroBaHo aKryanbHicm o6pauoi reuu, Br43HarreHo

IIpeAMer ra o6'err 4ociri4xeHHr, csopuynboBaHo Mery fi :an4auH.rr, oKpecJreHo



MieTOДИ, HayKOBy HoBИ 3Hy, a TaKOIC TeOpeTИ ЧHy Ta ΠpaKTИЧHy 3HaЧ yⅡ単CTЬorpl{MaHl4x pe3ynbrarin. llo4auo insopuaqiro rpo anpoSaqiro po6oru ra ouucano iicrpyKrypy.Ilepruuit posdia
Bl4coKoeHrponifinzx IIBr{ ra anani:y ailaparHzrx reueparopin. Posruruyro ixni
lepeBarl4 fr HeAolir<H, HaBeAeuo ni4onai ni4xo4z Ao crBopeHu-f, Axepen enrponii ra
nporpaMHo-anaparHoro cepeAoBllqa reneparopin. Ouacauo reoperuvui ocHoBr4
oqintoeauHfl Bl4naAKoeocri Ta eHTpouii, a4ificHeHo uopieuxl *tuir anaris cyqacHr4x
renepaT opin IIBr{ ilnfl cl4creM Kprrrro3axuc-ty. O6rpyuroBaHo 4oqinrnic64ocli4xeuux SoroeneKTpI,IqHIzx -sBurq rK noreHrlifinrax Axepen eurpo1,ii. Marepia,rrapo3Auy rroAaHo
nce6i.ruo.

KOヽlΠЛeKCHO, ΠpeДIMeTHa raЛ y3Ь  ΠpOaHaЛ i30BaHa rЛ И60KO Й

fpyeuil posdin uicrzm pe3ynbrarz AocriAxeHH.,r Soroenerrpr4qHr.rx f,Br{rrl
3alponoHoBaHl{x trK Axepena eHTpouii. Posrr-gHyro BLIKopr4craHHfl. iHrencusHocriuircenis ni4eoso6paxeHH-s 3 KaMep, QorocrpyMy ra reMHoBoro crpyMy Soro4io4a.BcraHosreHo, Iqo lIBrI, orpl{MaHa s iHreHcznuocri rircerin, Ma€ Herrepe46avya a.11uitxapaKrep) aJre llpoAyKrl{nuicrr y Mexax 85-288 M6ir/c e HeAocrarHboro, ape3ynbrarrl He ni4noni4arorb craHAapraM NIST. fenepaqi, Ha ocHoni SorocrpyMySoro4io4a sa6esneuye Ao 2 Mlirlc i qacrr<oeo ni4noni4ae BzMoraM NIST.BuxopzcraqHfl reMHoBoro crpyMy $oro4io4a traerpoAyKrr4suictr lo 980 M6ir/c is
BacoKI'IM pinueu nenepe46aqyBaHocri, upauouy qeft rroKa3Hr4K MoxHa li4rurquru sapaxyHoK BllcoKor{acroTlroi anaparHoi .Iacu.rHu. Tarci IIBr{ peKoMeHAoBaHo
3acrocoByButr rK BeKropIa iniqiani:aqii gtr rilpuAHux reHeparopia. Aerop raKoxAocliAan ri1puguufr reHeparop, rrlo rroeAHye rpr4 .{xepena Ha ocnoei
$oroelerrpkItlHl'Ix .f,BI{rII is xriruHHr.rMz aBToMarauu. I-{e sa6esne.{ye nrapirueHH,npo6neu ruen4xogii, ua4ifiuocri, siAnoei.qHocri crarprcrarrrHuM BHMoraM Ta. cra6inrHocri nocro6po6xa. flporpauua qacrr4Ha crBoproe uoxrunocri Anfl
uacurra6yBaHH-f, , napaleri: aqii ra BuKopr4cr aHHfl ueftpouurzx Mepex.

Tpemiit posdia rpl4cBrqeno pospo6qi insopuaqifrnoi crzcreMg reuepaqii nBq,

ΠpИCBЯЧeHO   TeOpeTИ ЧHИMi   aCΠ eKTaIM   
「
eHepaЦ ll

'rpu rur7r4 reueparopin is [oA€rJrbrrrorc o6po6roro rrirunuulruTaxuir uiaxia Ao3Boue ga6esueqr4ua neuepe46avynauic*,
ЯKa lHTellpyC

aBTOヽ4aTaMИ .



xaorlaqHicrb, Kpl'Irrocrifiricrr ra isomosaHicrr uocri4onuocrefi. Inrep6efic
cacreMl4 Aae 3Mofy KepyBarl4 rlpoqecoM reuepaqii: o1uparuAxepeno IIBTI, Aiaua^soH
3HaqeHb, 1ataif,c Nlix rusu4xicrro ra piaueu 6e:nera, s6epiraru ra anaris yBut,rpe3ynbraru. Ilpo4yr<rznHicrb cl4creMr4 craHoBzru 0,980-288 M6irlc i naoNe 6yrus6ilrueHa 3aBA-[KI4 Bl4coKorlacrorHrzM alaparHr.rM pirueunxu. Ilepe46a.{eHo
vracurra6yBaHH-f, Ta po3[apaneJleHH.a uporpauuoi qacrvrlvr, I11o .qo3BoJrr{Jro,
HarIpI4KnaA, ui4nurql4Tl{ npoAyr<runnicrb reHepaqii ua ocHoei ei4eoso6paxeHH-rr y
rroTr4pa pa3v.

V uemeepmoMy posdini HaBeAeHo pe3ynbrarr.r [paKTr4rrHoro 3acrocyBaHHrr
cacreMrr: 4nx $opvryBaHH-f, nxi4ulax nexropin xeru-Syur<qifi, y creraHorpaSivuzx
cl4creMax is nileH[IeHHMI4 BI4MoraMIr Ao npr4xosaHocri ra crifirocri, a raKox .qnflcrBopeHH.f, Kpl4tlrorpaSiuuux Kruo.Iie is BrzcoKzM pianela eHrpouii. pospo6ru
BnpoBatrxeHo y nupo6nr.rqrBo Ha ui4npueucrBax ra-uy:i, 3oKpeMa na TAR <3aao4Knapu), y Kaskad Developers Group ra KoMnauii <Datawiz>>.V eucruohKax y3arEUIbHeHo ocHoeHi pe3ynbrarr4 4ocli4xenux, sxi qiryo
c$opnaynrosaui ra ni4noni4arom BrrMoraM Ao trr4cepraqifinux po6ir ua :4o6yrrx
cryrreHf, AoKropa @iloco$ii.

Cnucox ruKopucmoHax dcrcepen oxolnroe urupoxzfi cneKTp rireparypa,
BKrlotrHo 3 rrparl{Mu yxpaiHcbKrzx ra sapy6ixHr4x aaropir.

fodamxu Mic'r-sru uepenix uy6niraqifi sa reMoro, 4ani npo anpo6aqilo, aKrH
BrrpoBaAxeHH{ Ta rracTr{Hy nporpaMHofo xoAy.

Hayrcona HoBrr3Ha ra o6rpyHroeauicrb pe3yJrrrarie
lzcepraqifine 4ocni4NeuHx ttticrurr Hr43Ky HoBr4x reoperr4rrnrzx i npaKTr4qHux

HanpaqrcBaHb, BKJIIoTIHo : pospo6rcoro iu$opuaqifiuoi cr4creMr4 Ta anarisoNa ii
napaMerpis Ha ocuoni 3arponoHoBaHr4x ueroAin i anropuruin.

Bnepwe:
- po:poSneHo Meror reHepauii IIBV Ha ocHoBi SoroeneKTpr4r{Hr4x -rrBr4rrl, ulo

:a6esneuye urerzgr<icrb Ao I f6ir/c nprr Br.rcoxoMy pinni Br4rraAKoBocri ra Naoxrusocri
rHyqKofo HanarxryB aH]F^\ u10 ui4nurqye eoexrunuicG rpoqecy.

- crBopeHo iuSopnraqifiuy crlcreMy eKcrpaKr{ii ltBr{ si croxacrprrHr{x Si:ravnr.rx{Brtul (iureucransicm uiKcerie ee6-KaNaepra, Soro- ra reMHosr,rf, crpyM Qoro4io4a),



'f,Ka BKJIroqae Morynr o6podxu AaHLrx 3a rexHoJroriero r<nirraunax aBToMaria (KA) raaHariru'{Hrzfi uo4ynb craracruqnoi oqinxu, rrlo Ao3Bonxe ycuiruuo upoftr n 12 is 15recris NIST.- 3arlpo[oHoBaHo Merol 6anancynaHH, rrrix [poAyKTr4eHicrrc Ta -f,ricgoreuepaqii IIBII y pexl4Mi ueuepepBHoro rroroKy, rrlo Aae 3Mory KepyBarr4 pinnerrana4ifiuocri pesynuarin.
Ilodunoruozo po36umxy ruatynu:- MeroALI BI4KopI4craHHs KA: crBopeHo 6i6niorery Ha Java ntt po6orrE :ninifiuran'rz KA Ha ocHoBi Husrxopinnenzx no6irowrx orepauifi, 4one4eso ixuroBacoKy rpoAyKrl4rHiclr, HH3bKe pecypcocroxr4BaHH.rr ra .qxicrr renepaqii f[BrI,

BI4KopI{craHHfl xaorlzrrHrrx npaBl4n (30, 90, 105) 4oseoJll4Jro cKoporlrru!{ac o6po6xzuafixe y Aecrrb pa:in nopianxuo g o6'exruo-opieuroBaHuM ni4xo4ou.- ourzMigaqix latancy rraiN npoAyKTlleHicrro ra pecypcoenauicrro, qo Br4BeJrorexHorloriro reHepaqii lIBg ua -sKicHo uonufi pineur - HenepepBHa reHepaqix is
3aAaHrrMH [apaMerpaMr{ rrpoAyKTr4BHocri ra .sKocri.

orpuuaui pesynrrarl4 craHoBJlrrb earoldrafi BHecoK y po3Br{ToK rexHonorifi
reHepaqii BrrcoKoeHrpouifi nrzx IIB r{.

[rzcepraqix lxuyra P.r. uae uirxy crpyKrypy ra e 3aBeprxeHraM HayKoBr{M
ДOCЛlД)KeHIIЯ Mi.

3B'qgorc ir nayxourMrr [porpaMaMr.r
Po6ora BI4KoHaHa B Mexax HayKoBo-4ocni4urzx upoerrin gepnineqbKoro

uauioualbHoro yninepcrarery irraeni lOpix (De4rr<oarzva, nignoni4no .qo rnaHisxa$e4pz nporpaMHoro :a6esrrerleHH-s KoMr'rorepHrzx cr{creM :a 4epx6roAxerHoroTeMoro <<{ocni4xeHH.f,, MoAenIoBaHHq ra pospo6ra flporpaMHoro sa6esneqeHHs
cKnaAHI4x 4zuauivuax cLIcreM) (J\lb 012lul 09232), a raKox y paMKax aKpe.q11rosaHoiacuipaurcffioi IIporpaMZ <InNeuepix npolpaMHoro sa6esre.reHH.f,). Tenaarraxa
AHcepraqii noeuicEo ei4noni4ae oceiruro-nayronift nporpaui III pianx ra sa3Ha.reHifi
rewri xa$eApiurbur4x AocliAxeur.

[parcruuna qinuicrn
Po6ora Mae Bl4paNeHufi rlpl4KnarHufi xapaxrep. ii pe3ynbrarr.r BnpoBa4xeHi nayxpaincrxnx ni4npl4eMcrBax (<Kaapp, Kaskad Developers Group, <<Datawiz)), uo



niATBepAxyerbc-fl aKTaMI4 BrlpoBarxeHH.f,. 3or<perraa, peari:onauo rexHonoriroexcrpaxqii IIBr{ is curnarie ne6-ranaepu ra Soro4io4a, a raKox rexuororirorenepaqii nxi4uux nexropir Anf, xerx-Synrcqifi, creraHorpa6i.ruzx Elnrop1a11ais iKpzrrrorpa$ivurax rmoqis.
Pesylmara Bl{KoprrcraHo y HaBq€urbHr4x Kypcax raSe4pr,r nporpaMHoro

sa6esue'IeHH-'I KoMn'rcrepuzx cplcreM ra xaSe4pu pagiorexuircu fi in@opnaaqifinoi6esuerz, 3oKpeMa <<Kpuutorpa@i'trzfi saxvcr iusopnraqii>, <EesueKa B qra$ponouyupocropi>, <<Eesnera flpolpaM Ta raHl{x)), uo crrpr4-rrno ui4uauleuuro -flrocriocei'Hroro npoqecy ra HayKonoi po6orr4 cryAeHris i acuipanrin.
flocronipnicrr pery.nrrarie

locronipuicrr sadesue'Iyerbc-f, KopeKTHrrna SopuyJrroBaHH-f,M Merr4 fi san4aur,apryMeHToBaHHM nra6opou naeroAin ra ix ni4uoni4nicrro rocraBJreHraM 3aAarraM.Peeylrrarz aupo6onani Ha BceyKpaincmux i rvrixnapo.{Hux rcoH6epenqixx, qoni4rnep4xye ix HayKoBy uaAifinicrr.
OQoplr.neHHfl Ta aKaAeMi.rHa go6pouecnicrr

{ucepraqiq o6csrov 260 cropiuox (ocuonua qacrr.rHa - 137 cropinox) ruaelorivuy crpyKrypy, BIacHoBKII y3roAxyrorbc.f, 3 orprrMaHHMH pe3ynbraraMr4. Cuzcor<Axepen e pelpe3eHTarzBHuvr. llepenipxa ua urariar sacei4ur4rra Br4corufi pinenrin4zni4yanHrocri po6ora, BrrKopr{or alHflrryxux pe3ynbrarin s4ifi cneHo 3 H€urexHr4MrrocI4JIaHH{M' Taxzrra rrI4HoM, 4zcepraqix niAuoeiAae HopMaM axa4euiuHoi
4o6povecuocri.

ocnosHi rloJloxeHHfl Ta pe3ynbrarr,r ouy6nixonano y HayKoB ux BupaHn.sx inpe3eHroBaHo ua rcou0epeuqixx: 1 crams y Br{raHHi, rqo in4ercyerbc.,r B SCOpUS; 4crarri y Saxoerax BaAaHHxx Vxpainu;7 po6h y e6ipnur<ax Marepiarie uixnapo4uuxra BceyKpaiucrxux rou$epenqifi. Bauoru qoAo ximr<ocri ra sKocri ny6nixaqifi
BIIKOHAHO.

flucnycifini no.noxeHHfl Ta 3ayBaxeHHq go rnricry Ar{ceprarlifiHoro
AocniAxeHHfl.[o Azcxycifinr,rx rroJroxeHb ra 3ayBaxeHb MoxHa ni4uecru HacrynHe:1' Anrop 3raAye, IIIo B .qxocri Axepena enrpouii BuKopr4croBye Qoro4io4 sBI4coKoIo KaHToBoIo e$errznuictlo, aJIe He o6rpyHroBye rle [oJroxeHH{. A caMe, -f,K



roB''f,3aHa KBaHroBa eQer<rzauicrr Soro4io4a is sr<icto (ueuepe46avynanicrro)
crBopeHoi ua fioro ocuoni IIBr{.

2'tlpuposr-rrx4i reMHoBoro crpyMy Soro4io4a.f,K Axepena eHrpouii, uoxa:aHo,qo uafixpaqi pesynbrarr4 orprzuani npo 50 oC. Ane ue Aocni.{xeHo.flK Br{rrJrr4Barorb
na rxicG rrBr{ 6imrui TeMneparypz. Eyno 6u 4oqinrHo Br4Brrr{TH rre ilLrraHlfl.

3. Il{oao ezntipronaHHflreMHoBoro crpyMy Soro4io4y. Ha puc.2.B e uos1arlis 4"BorbrMerp nocrifiHoro crpyuy", a Ha pva. 2.ll rryucyurifi IIIITH (uo:. 7). 3 xroro
Meroro sAificHeui sl,{iuu i .sx eoHu BnJurBarorb Ha reuepaqiro fIBr{?4' [o6pe 6u 6ylo upoanani3yBarl4 Moxrueicm po6orra crnopenoiiu0opruaqifinoi cacreMl4 s icnyroqr,rMrr Kprrnrorpa6ivnunan rrpkrrrapaMkr) sxiBr4Kopr{croByrorr inrui Axepena eurponii.y qilouy, nepeni'reni rrHTaHHfl, Ta 3ayBaxeHHfl He € cyrreBuMLr i
lpLIHqr{noBI4MI4, He 3MeHruylorb nayr<onoi HoBI43HI{ Ta npaKTr4.rHoi qinuocri po6orra i
He BTTJII{BaIorb Ha 3araJlbuy qinr<onr no3HrIzBHy orlinxy Arzceprarlifinoi po6ora.

3ara.nrni BrrcHoBKrr.
ouinroroqkr rucepraqifiny po6ory y qinouy, e yci uigcranra crBepAxyBarr{, 1qo3a aKTyanbHicuo reMI4, o6c-f,ro\a BI4KoHaHr4x 4ocni4xenr, ik o6prynroeaHocri,

HayKoBoro HoBrr3Horo i qiHnicto o.qepxaHl,Ix s uifi pe3yJrbrarin, a raKox iT uayxono-reoperlzqnuur pinneM, Azcepraqifina po6ora lxuyxa Pocrzcnasa Jlrc6oi\,rr4poBr.rrra HareMy <Pospo6rca ra 4ocli4xeunx insopuaqifinoi crzcreMr{ reHepyBaHHsBl{coKoeHrponifinoi uocni4onuocri BnnarKoBr4x rrraceJr>, rroAaHa .{o 3axgcry, e
3aBepIIreHHM HayKoBHM Iocni4xeuruu, Uo BHocr{Tb sHa.rHzfi BHecoK y po3BprroKuero4in renepaqii BrlcoKoeHrpouifinzx IIBr{, oqinr<ra cryuiHr ix xaorz.rHocri i
Blz3HaqeHss 1a]Irarrcy uix npoAyKrlleHicrrc na nagifinic:ruo crBopeHr4x IIBTI.{ucepraqix e 3aBeplrreHolo HayKoBoro rparlerc, flKa qinxou niAnoniraeBIrMoraM uyuxrin 6 - 9 <llopa4Ity npucyAxenHf, cryrreH{ AoKropa Sinoco$ii racKacyBanux pi[reHH-f, pa3oBoi n'IeHot' pa[u3aKnaAy nr.rrqoi ocnira, uayroeoi ycraHoBr4,rpo npl4cylxeHH-{ cryreH-s AoKropa $inocoSii>, 3arBepAxeHoro flocraHoeorcKa6inery Miuicrpin Yrpainu rig 12 ci,tHs2022 p. J\! 44 (zi svriHaura), a if aBrop[xvyr Pocrzcnas JIrc6oN{I4poBr,Iq 3acJryroBye Ha rpucyAxeHH.fl cryneH.rr AoKropa



$inocoQii sa cleqia-uruicuo lzl - <<IuNeuepix nporpauHoro sa6esueqeHHs)) ranysi
3HaHb 12 - <IH$opuaqifini rexuolorii>>

PeqeHseHr:
lrpexrop HaBr{aJrbHo-HayKoBoro iucrzryry
Sisraxo-rexniqnzx ra KoM['rorepHkrx HayK
r{epni neqbKoro uaqioHa-rrbHoro yui nepcrarery
iueni lOpix @e4rroruqa, K.r.H., Aor{eHr
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