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Patu t26.062.17
HaqiouanbHoro aeiauifiHoro yninepcHrery
03680, v. Kuie, rpocileKr
Kocvrouasra KoNaaposa. I

BIIfYK
oQiqifinoro orroHeHTa

Ha Auceprauiro Koeryrr Mapii fpuropinura
Ha reMy <<Merogu yAocKoHareHHq apusuerrrrrHr.rx ouepauifi y rroJtflx, Kirsqqx

ra a.nre6paivnux KpI{BLIx AJrfl KplrnrorpaSi.rHrrx 3acrocyBaHb)>,
noAaHoi Ha s4o6yrrfl HayKoBoro cryrreufl KaHAHAara rexHi.tHr,rx HayK

sa cneqialrHicrrc 05.13.21 - <<ClrcreMr4 3axncry iusoplrarliii)

lerallHafi auaris 4acepraqii KonryH M.f. <MeroAH yAocr(oHaj,reHHt
apz$MerHqHlax oneparlifr y roJlsx, xinrqqx ra alre6paiurrrax Kpr4Bvrx Anfl
Kprrrrrorpa$ivnux 3acrocyBaHb) Ao3BoJr.fle c$opvynK)Barr,r HacrynHi y:ara,rrueui
BI'IcHoBKZ ruoAo aKryanbHocri, cryneHt o6rpyuroeaFrocri ocHoBHHX HayKoBr4x
rloJloxeHb, BI4CHoaxie, peKoMeHAaqift, 4ocronipsocri uayxonoi HoBr43Hr4)
npaKTr4r{HOfO 3HaqeHHfl, a raKox 3af€urbHoi ouinxu po6orra.

Amrya.nruicru. Cniroei rno6anisaqifiHi rpoqecr4 eiaodpaNarorbcr i e
VxpaiHi - ei,q6yeaerbcr aBroMaru:aqis ynpaeniucbKlrx rpoqecie, ufo ,qo3Bo,r.f,e
nir<ni4yaarra 6araro pyrHHHI{x onepaqifr, ri4nnrqyror{r4 xovQoprHicrr ra
npoAyKrl4sHicrr po6orrz. B Vxpaini po3ropHyro HaqioHanrHy crcreMy
eneKrpoHHoro quSpouoro ni4nucy (EI][), rxa Ao3Bonre sa6esne.{ ur1r ropr4Ar4r{Hy
suavyuricru npoqecin eneKrpoHHoro AoKyMeHroo6iry, 3aBArKH roMy, rqo EUil
npupinuroerbct Ao BnacHopyriHoro ni4nrzcy. Kilrxicrr csep Ae BHKopqcroBy€rbc,
ELII 3pocrae, a raKox{ HanaroAxyerbcq iHreponepa6eniricrr (po:ropHyro rirxu
als RSA ra ECDSA y L{eurpanbHoMy :acni4vyeanbHoMy opraui) rurix iuo:eMHr4Mr4
cl4creMaMn. IIe BI4Marae nia Haqioualrsoi cr4creMr4 EUII - nocrifiuol tro4epuisaqii,
ocxilrxa xilrxicrr 3BepHeHb Ao cKnaAoBr4x r{acrr,rH, qeurpie ceprw$ixaqil xJloqin,
3pocrae' TaxoN :'qn,Tsrotrcq nepio4rzvHi ce:osui iunynncu, enxrnxaui 3rar{ero
noAarxosoi :sirHocri, roprin, :axyniee,rt, noAaqerc reKnapaq is,tau
nepx(cnyx6oellxNala rolrlo, Moxyrb crBopHTH ueeHi HaBaHTaxeHH.f,, axi npvtseeAyrb
.(o He.rxicHoro o6c.nyroeyBaHHq. Touy sr( Ao Hauiouarnsoi czcrevz EL{il, rax i Ao
rleurpin cepru$ixauii xnroqin (I]CK), BucyBarorb xopcrxi eaNaorH uloAo ruer.rAxo4ii
ra naaifiuocri.

lHcepraqifina po6ora Konryu Mapii fpzropinHu cnprMoBaHa Ha pG6'fl3qHHfl.
arcmyanuuoi' HqyKoso-mexuiuuoi' sadaqi, flKa Ma€ npaKTHr{He Ta reoperr4r{He
3HarIeHHf,' 3oxpeua, HarlpaBneHa riAea[IeHHr urnra4xogii Kp14nrofpaSiunax
onepaqifi y iHsopvraqifino-relexonrynixaqiftnux cacreMax UCK HaqionarrHol
cprcreM' EL[I, rrrJr{xoM 3MeHUreHH.rr o6.iracrrona"nruoi cxranuocri arropnrnair
Kpl{rlTorpaSivnux [eperBopeHb Ha ocHoei poepo6xu ra yrocKoHaJreHHr naeroAin

:1i9511r{Hr4x 
onepaqifi HaA r'II4craMLr, rroJiiHor,lanu i ro.{raN{u erinru.{Froi rcpraaoi

HAIIOHA,'IbHXft

31 3MeHrrJeHoro o6.{acrrcBaJrbHolo cKrranuicrrc.



O4epNani aeropou pe3ynbrarz poSorr,r siao6paNeHi y :eirax aepN6roaxerHr4x
HAP HaqioHa-nbHoro aniauifisoro yuieepcurery <<KeaHroBo-r(p14rrrorpaSivni
MeroAH 3axHcry KpI4rI4r{HoI iu$opvraqiftuoi iuspacrpyKryper Aep)r(aBu))
(4.p. Xs 0117U006770), <MeroAra sa6egneqeHHq xoHdiaeHuifrorri AepxaBHr4x
in$opuauiftnHx pecypcie B insopvaqiiino-ronryuixaqifiurax clrcreMax))
(J\b 61109.01.08)' <Honirni rexnolorii Kpr.rrrrorpa$iuulro 3axucry in$opHaauii>
(J\e 100t14.01.06).

Ouiurca o6rpyuroeauocri
BrrcHoBKin ra peKoMeHaaqifi.

Ta 4ocronipuocri HayKoBr{x uoJro}KeHb,

CryniHr o6rpyHronasocri HayKoBurx ronoxeHb, BHcHoBxin ra peKoMeHAarlii y
4ucepraqii o6yuoBneua r<opexrHicrro 3acrocyBaHb cyqacHHX N,reroAis oqiHxr,r
cKJIaAHocri anropurNlis ra reopii €LIIropI4rMin (4nx auani:y cKJraAHocri a.nropllrvry
cKanf,pHofo MHo)KeHHs ra apa$naerurlHnx onepauifi y rpyni Tor{oK elinruquoi
xpunoi (EK), rrorrrx ra xinrqxx); reopii rpzurorpa$ii (a,,rs auanisy
Kpr4rrrofpa$ivnrzx neperBopeHb, ro6yAonaurax Ha EK, ro,{rx ra xinrus*j;
ftuoeipuocri ra ronr6iHaropHKpr (an" auani:y cxraAuocri anropurnaie); ,.opii
elinruqsl4x KpI4BLIX (lns yAocKoHaJreHHr apn$llerwr{Hzx oneparlifi ua EK y QopviBefiepunpacc,a ra E4napgca, nolxyKy 6ipauionanlHo exeis-."rr"* 

"iao6pa*e"uxpunoi Befieprurpacca Ao KpHBoI Eaeapaca); reopii xireqs, norin ra iaeanlB (arq
yAocKoHaJIeHH.f, nteroAin MynbrllnnixarasHoro iHneprynaHHr y noni GF(2*),
s4o6yrra xy6i'firoro KopeHfl y noni GF(2*), rpr4BeAeHn.q\a noriHoMa :a Sixcon aHLrM
MoAyneM y noni GF(2*), Ainenss BeJIZKprx qinnx r{r4cerr y noni GF(p) ra xirlqi
qinax qHcen).

Po6ora Mae '{irxy nocni4onsicu rocraHoBKr4 3aAar{ Ta orpnM a1ux piureur,
AocrarHro AoKa3 0 By 6 azy r a apfyMeHroeaHi crr pe:yrlrari n.

y ecryui aBTopoM rIpeAcraBJIeHa 3araJrbHa xapaKTepr4crprKa po6orn,
o6rpyuroBaHa axryaltnicru nayxoaoi TeMr4, csopnryn"onauri Mera ra :aAa.ri,
ei4o6paxeHo HayKoBy HoBI43Hy ra npaKTprr{Hy uiuuicrb orpuMaHr4x pe3yrrraris i
sucFronKis, HaBeAeHo lasi uloAo ix aupo6aqii ra BxpoBaAXeHHr.

V nepruon'ry pogairi lpoana,ri3oBaHo sir.{x:Hsuy ra 3apy6iNHy nireparypy :a
reMolo AHceprallifiHoro AocliAxeHHq. PogrnrHyro noOyaony ra SyHxrliony"urr"iHSoprraaqifiuo-renexouyuixaqifinrax cprcreM (ITC) LICK Hauiouantuoi czcreMr,r
EI-ln' Posruruyro icHyroqi neroAu apusuerur{Hr4x onepauifi, Ha ocHosi xxrx 6y,ro
o6paHo MeroAI4 Anq yAoaKoH€IJIeHHfl 3 Meroro niAnuureHHr rxBrrAKo4il po6orra ITC
IICK, AonoBHeHo rnacra0ixaqiro rlo MeroAan riresnr BeJrHKrrx qinnx q,ceJr ra
rpI4BeAeHH{ 3a MoAyneu. Taxox 6y" upone4eHnfi aHari: po:po6xn KBaHT9BHX
xoun' rorepin ra KBaHToBofo Kpr{rrroauaniey.
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anfopuTMi E,nr<nila: nepenipxa ABox r{lrceJr Ha rrpocrory, r& 3HaxoAXeHHt
o6epHenoro eJreMeHTa.

3HHsuru o6.IuctlloBanbHy crraAsicrr onepaqii AilenHs i niAsr.ruluru
IxBI{AKoAiro peani:aqii sAarocr 3a paxyHoK HacrynHr4x niAxoAin: npra nopieHrnHi
BeJII4KHX rlinux qHceJI nopinHroearr4 HoMepa crapruux 6irie, a n pasi ix pieuocli,
rIpoBoAlITn nopinntHHq JII4IITe 3a 3HaqHMr4Mr,r cJroBaMr4; npoBoAl,rrrr 3cyBr4 3a oAHy
irepaqiro, 3Haloqu pisnvqro (6inrrue 0) nolrepin crapurux 6irin. flpra :cynax BnpaBe
BrrKopl4croByBaru JII4Irre 3Har{yqi cJroBa, a BniBo - 3Haqyui crona, 3 ypaxyBaHH{M
MoxJII4Boro rlepeHocy; [poBoilvrrLr onepaqiro ni4HiuanHfl 3a 3Har{yrrlr4Mr4 cJroBaMr,r,
ocriruxu 3MeHrxyBaHe 6inrure ni4'elruuxa.

Haeo4urrcx ouiHxa o6qucrlonamsoi cxra4Hocri, nepeeipxa crarucru.-ruoi
rinore:u uloAo oauopilHocri Asox He3anexHHx er,r6ipoK - Lracy peani:auii rlrerogy
rlpororurly ra y.{ocKoHaneHoro ra [paKTLrqHa peani:aqir, a raKox BnJrr,rB
vo4raQixoBaHoro MeroAy npu reHepaqii xnrcqie RSA.

y rperroMy posAiri po3rnsAaerbcr yAocKoHaJreHHr MeroAy
Mynbrl4nnixarueFloro iueepryBaHH{ y .usiffroBoMy noli ua ocHoei po3ruupeHoro
ilnropl4rMy Enxli4a, Ta pospo6nxerbcr Merol aBroMaru:aUiT nprrBeAeHHt
AoeirrHoro nolisonaa (rpHuleHa, r'f irnuneua) :a SixconaHuM MoAyneM.

llpa aHanisi NaeroAy Mynbrr4nrixarunuoro aJrropr4rMy Eerrila 6yno Br4rBJreHo
ptA acneKrin 4lr fioAanblxoro yAocKoHarreHHr: 3acrocyBaHHfl ueroAin (HacryrrHofo
aiAnoeilHofo)), (BpaxyBaHH-rI 3Haqyruux eleueurin>>, rrpoBoAr4Tr4 onepauii
AoAaBaHHt i rcyey noninoMie Jrr{rue 3a 3Haqyulr4Mr4 cJroBaMr4, 3acrocyBaHHt
ulnropl4TMy-rploKy <o6qucleHH{ HoMepa craprroro 3Har{yrUoro 6iro B Maur4HHoMy
croei, 6ee onepaqii ranyNeHHq.

3auponouosaFll4fr MeroA aBToMaru3arrii npr4BeAeHuq AoeirbHoro no,riuoN4a ca
$ixcoeauplM MoAynev (ua nprarna4i, Tpr4r{JreHa ra r'sruuleHa), .qo3BoJrre 6ylyr;arw
nocnieHi €uIropI4TMI4 npLIBeAeHH.rr 4oeiruuoro noliuoMa, orpr,rMaHoro n pe:ynrrari
MHoxeHHt a6o ui4ueceHur Ao KBalpary y 4nifrxononay noli (AonxuHa rKoro
craHoBllTr noleiftHy IoBXnHy noninovr?, ulo He npr4Bo4raruca) B He 3aJrexHocri siA
creneuiB loliuova, uo He [pr4BoAr,rrbcr.

Hano4zrrca orrinra oS.incmoeanrHoi crra4uocri, nepenipxa crarucrzqsoi
rinoresu uloAo ogHopi4Hocri 4eox He3aJrexHax nra6ipoK - r{acy peanisauil vero4y
Mynbrl4[nirarunsoro iHnepryeaHHr Enxniaa ra yAocKoH€ureHoro. Taxox
npeAcraBJleHa rpaKrl'IqHa peanisaqir yAocKoHaJreHoro i pospo6JreHoro vero4ie,
Bnrrr4B npn $opuyeauni ra uepenipqi EIlil:riAno ACTy 4145-2002.

Y qerseoroNr), posairi yAocKoHaneHo Mero.u s.uo6yrrfl n-BnMipHoro KopeHr B---'------.+

nori G\2-), Ae m_ leuapHe, Ha npuxna4i xy6ivHoro KopeHr, 3a AonoMororo
po3KnaAy aAHTI4BHoro naHqlora rroKa3HHKa creneHro Ha MHoxHr4Ku, xxvtit Ao3Bonfle
niAelaIuurl4 IxBI4AKoliro noruyKy 6ipauioHaJrbHo erceieanenrHr4x KplrBrrx E4eap4ca
Ao KpuBr4x Befiepuirpaeau rpeAcraBrreHr.rx B ACTy 4145-2002, 3a paxyHoK
3MeHueHHfl xinrxocri rpy4ouicrKax onepaqifr MHoxeHHfl. Hano4urtcr ouiuxa
o6quclroeanrrlol cKJlarHocri, nepenipKa crarucrHquoi rinoresn uloAo o4nopi4Hocri
ABOX He3arexHtrx en6ipox - qacy peanisauii MeroAie rpororr,rny ra
yAocKoHaneHoro. flpe4craaJleHo po3KnaAH aAr4Tr4BHoro naHrlrora 1.nfl nonie 3



ACTy 4145-2002, orIiHKy o6.rucrroearuHoi cx,'raAHocri, repeBlpKy crarl,Icrl4qHol

rinoresr.r uloAo o4uopi4Hocri Asox He3uurexHux nx6ipoK - rlacy pealiaaqii MeroAie

frporornny ra y.qocKoHaJreHoro. Taxox npeAcraBJleHa [paKTI4qHa peani:aqir

yAocKoHaJleHoro i po:po6neHoro MeroAis.
lI'qTrafi posAir cnpruonauuft Ha BLrKopI4craHHfl Asiiixosux 6ipauiouaJlbl'lo

exeisaneHrHrrx Kpr4BHX E.qsap.qca Ao KpI4BI.Ix Befiepurrpaaca s ACTY 4145-2002:

nporroHyerba.f, Br,rKoprrcroByBarra 6inuu saxurqeHi xprani [pu peanisaqii cKzIJ'LrpHoro

MHoxeHHf, B onepaqixx $opuynaunr ra nepenipxH EI-U. flpnnoAIarucx

yAocKoHaJreuuff MeroA norrryKy 6ipauiouaJlbHo exeinaneHrHl4x KpI,IBI4x 3

Br4KopHcraHHrM :4o6yrra xy6i.ruoro KopeHt. HanoAHrrcq [paKrl4qHa peani:aqir

nero4in nporornny ra yAocKoHaJreHoro cKanrpHoro MHoxeHHfl trpvr $opnayeaHsi ra

uepeeipui EUll 3a craHAaproM ACTy 4145-2002.
y AoAarKax npr,rBeAeHi arru BrrpoBaA)KeHHq pe:y,'rlrarin Al,IcepraqifiuoT

po6oru, rrareHrr4 Yr<paiHra Ha Kopr4cHy MoAenb, npllBeAeni suafrAeHi 6ipaqioualruo

exeinaneHrui rpHei E4nap4ca Ao eiAuoBiAurax KpI4BI4x Befiepunpacca (ACTy 4145'

2002, NIST FIPS 186-4) y 4eiftxonovy noli, napaMerpu ra pe3ynbrarn

crarr,rcrlrqHoro AocliAxeHHfl Ha :nauyulict oqiHru r{acy NleroAie nporornny ra

yAocKoHaJreHofo, pe3ynbrarr4 eKctrepHMeHTaJIbHI{x ouiHorc ruazAxoAii onepauii

cKanflpHoro MHoxeuua, SopMyBaHHIo i nepeeipr<u EIlil.

iltrx ocHoBHr{x rroJroxeHb Ar4cepraqii ra :uicry anrope$epary xapaKrepHa

rioBHa iAeuruqnicm. Kpiu rofo, Bapro 3ayBa)Kvrrkr, Iqo 4ncepraqiftHa po6ora

eiAnoniAae $opuyli ra nacnopry cneuialruocri 05.13.21 - cI'IcreMH 3axl4cry

lHQOpMarlll.

Hayrcone ra rtpaKTuqHe 3HaqeHHfl orpuMaIrI4x pe3yJrbrarie.
l. Bnepute pospodneuo uemod aBroMarllsauil rpr4BeAeHHfl AoeirrHoro

no,riuova sa $ixconaHr4M MoAyneM y noni GF(2''), sxui,r BpaxoBye creneHi .{reuis

Anr 3aAaHoro rpuqJreHa ra r'sr[.rJreHHa, ulo He [pLIBoArITbefl, AIIA pi:Hux uirrosl'Ix
anaparHux nnar$oprnr, rr1o Ao3BoJrf,e 6yayeatw aJIropI4TMI4 rIp[BeAeHHt 3a

$ixconaHr4M MoAyneM 3 MeHruoro o6quclroBaJrbHoro cxra4uicrlo rto niAsouresHro 3
ro6iroelrNa MeroroM.

2. VdocrcoHqJ,reHo uemod cKaJrrpHoro MHoxeHHfl B rpyni Tor{oK EK nae IioJ'reM
GF(2''), sxuir.3a paxyHor upoviNHux o6qncJreHb ua xpr,rnifi E4nap4ca, npu dr: dz ,
Ao3Bonse niAerauurra crifiricrb Ao araK Ha peaniaaqilo ra niAslaulurl4 IxBI,IAKoliro
onepaqii CK upra renepaqii xruovin, HaKJraAaHui ra nepenipui EIln 3a anropr4rMaMr4

ACTY 4145-2002 ra ECDSA.
3. VdocrcoHerreHo uemod :go6yrrx n - sr.rNaipHoro KopeHt n nori GF12'';, ae

m - HetapHe, Ha upuxnali xy6ivHoro KopeHfl, srcufr 3a paxyHoK po3KnaAy roKa3Hr4Ka
cTerleH[o 3a AonoMoforo alr4Tr{BHofo naHrlrofa Ha MHoxHI4Kt4, Ao3BoJIte 3MeHur,rrlr
o6qucmoBanbHy cxraAsicrr aJrropHrMy rrotuyKy 6iparlioua,rsuo exeieaneFrrH14x
Kpr4Br4x E4eaplca Ao KprrBr4x Befieprurpaaaa : ICTV 4145-2002 ra
pexoMeu4oBaHux NIST FIPS 186-4.

4. VdocrcoHqfleHo uemod AireHHq ((B croBrrr-rl4K)) BeJII4xux uirr.rx rruceJr, xxuft za
paxyHol( cnpoureHHfl onepauil nopieHrHHr BeJrr,rKr{x r{r4ceJr, BpaxoBy}ovr,r gnifixoey

AoBXI,IHy rlacen; npoBeAeHHs onepaqifr 3cyBy, AoAaBaHHs i ni4uivrawtfl, 3a
3HaqyuuMl4 cJroBaMr4, Ao3BoJue 3nr43r4Tu o6.{ucrroBaJrbHy cxraAsicrr gel{.{afiHoro ra



/

po3lxl4peHoro anropnrMy Eerri4a, nia qac reuepaqii 3araJrbHHX napanaerpin
Kpr4rrrocr4creMn RSA.

5. VdocrcoHereHo *remod Mynbrr,rlnixaruenoro iunepryeaunr Ha ocHosi
po3rxl4peHoro €Lnropl4rMy Eexnila y uori GF(z^), sxuir 3a paxyHoK Br4KopucraHHfl
iHSopvraqii rpo 4nifixony AoBXLTHy uapavrerpin pinurHur Ee:y: siANaosa eia
o6'{ucreuH.a crelleurc uorinoMa, a Jrr4lue yrorIHeHH fl, 3cyBV i AoAaeaHHt nu[re 3a
3HarIyqI4MI4 cJIoBaMH, Ao3BoJrre 3Hr43r4Tu o6.rr4crroB€urbHy cxlaAuicrb npu reHepaqii
rrrovin, HaxlaAanHi ra uepenipqi ELIII 3a €urropnrMaMr4 ACTy 4145-2002 ra
ECDSA.

OcnosHi roJIo)KeHHt i pe:ynrraru Anceprauifiuoi po6orr.r Br4KJraAeHo B 20
HayKoBr4x ny6nixaqirx: 7 HayKoBHX crarefi (4-y vixsapoAHux perleH3oBalwx
BI'IAaHHf,x, Ilo BXoAtrb Ao 6as llaHux Scopus ra 3 - y sirqr4gHsHr4x Saxonrax
HayKoBI4x xypHanax), I pos4in KoJIeKrr4BHoi ruouorpa$ii, 3 nareuru Vxpaiuv Ha
KopI4cHy MoAeJIb, 9 ruarepianie ra re3 AonoBi4efi. Taxox BoHtr npofiuuu anpo6aUirc
Ha uixuapoAHl4x ra BceyKpaiucrxax HayKoBrrx xon$epenqirx, cevriuapax.

3Ha.teHHs pe3yJrbrarie AJrfl Hayr(n ra rrpaKTlrKrf.
llpaxruvua uiunicrr po6orra [oJrflrae y roMy, u1o yAoclcoHareni MeroAr4

Moxyrb 3acrocyBarvcfl Ans niAslaqelrHq e$exrunnocri Kpr4nrorpa$ivuHx
rleperBopeHb KoMrloHenrie (qeHrpin ceprraQixaqii rnro.rin) HaqioHalrsoi cucrevvr
eneKTpoHHoro qnSponoro ni4uracy.

OrpralraHi pesynrrarv Ar4ceprarlifiHoi po6orra BrrpoBaA)KeHo y HaeqanrHrafr
rpoqec xa0eapra 6esnexn iuSoprtaauifinnx rexHorrorifr HaqioH€urbHoro aeia[iftHoro
yHlBepcnrery ra y HayKoBo-rporpaMHr4x pospo6nax (6i6nioreqi xpunrorpa$iuuux
npuuirrania) TOB <CafiSep fTI>, ruo nigreep,ulxeHo aiAuoBiAHr.rNaa aKraMr.i
BrrpoBaAXeHHr.

{ncrycifiui roro?KeHHq ra 3ayBar(eHHq uroAo ArrceprauifiHoro
AOCJnAT(eHHf .

l. B 4ncepraqii nporloHyrcrbct MeroArr Anfl uiAeraureHHs insopvauiilno-
reneKoMyuixauifisrax cl{creM Haqiouantnoi cr4creMr4 EL[], aJre B cavifi renri
Ar4ceprarlii Nroea ue fr4erlcr.

2.fLparcutlHa pearigaqiq na pisHr,rx qimonnx nnarQopuax 3 BHKopr4craHHqM
pi:Horo Ha6opy incrpyr<qift ra ouepaqifiHr4x cr4creM [poBo Ar4rbefl Jr4rue y S-rury
pos4ini Anr cKaJl{pHoro MHoxeHHr, SopuysaHHi ra repeBiprli EI{|I, aJre 

"ory "LnpoBoAr.rrbcfl Anfl iuurnx rr,rerolis?
3. V 3-uy po:4ini rpeAcraBJl{erbcf, yAocKoHaJr enufi MeroA iunepryeanru1^, nxr,rir

3a qacoM peanisaqii ne cI4JIbHo eigpi:nrerrcr eia MeroAy rrpororr4ny, Haeirb
ArBnfl.uvcb Ha BrrJurB Anr Haqionanruoi cucrevz EUII.

4. B 5-ry posgiri yAocr(oHaJreHHro niArqrae MeroA nouyKy
exnieareFrrHtrx KpHBr4x 3 ABoMa napaMerpaMa, i pesynr rutv
ureH4xo4ia Ha craHAaprH3oBaHHX KpHBtrx Befiepurrpacaa Kparqa,
nI4TaHH-s vH norpi6eH yAocKonaleuufi MeroA nsarani.

5. Prac. 3.3.2 rpoxa He insopuarwvuwir, ocrcilrru
roe$iqieHrie npr,r cJroBax, uo nilnsrarorb cKJraAaHHro.

6ipaqiouansuo
IIOKa3€LII14, UIO

TOMy rrocTae

He BI4nHo nuxsix
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6. Y qxocri ueroAy rrpororuny lineHH{ BeJrr4rax qirux r{rdcer 6yro oSpaHo
Haftnpocriuruit Merotr trirenns (y croBrrqr4K)), oAHaK 4o6pe siaoNai MeroAr.r
Bypuirenr- IJirnepa ra Eappera He po3rnf,Aanncr.

Cril 3ayBa)Kr4TZ, trIo uane4eHi 3ayBaxeHHfl Ta He4orixn He e [pr4HunroBr4Mr,r
IrIoAo uapirueuux HayKoBo-[paKTr4rrHoro 3aBAaHH{, rKe e cyrto 4ocli4rxeuux,
cyrr€Bo He BIIJII4BaIoTr Ha 3afaJrbHe rro3r,lTuBHe BpaxeHHq eia po6oru, He
3MeHluyrcrr ii snocri, a raxox HayKoBoi uinnocri ra npaKTur{Hocri.

3ararrHa ouiuxa AHceprauifi Hoi po6orr,r.
y qinornly 4lrcepraqifrHa po6ora Konryu M.f. e sariFr.reHoro HayKoBoro

npaqerc, qxa N,Iicrnrr Hoei HayKoBo o6rpyuronaHi reoperuqui Ta eKcneprveura,rlHi
pe3ynbrarz, uo y cyKynHocri e cyrreBuMr ^rrfl po3Br4rny reopii Kpr4nrorpaSiT ra
3axl4cry iu$opvauiT. O4epNani uayxoei pe3ynbrarrr Moxyrb raKox
3acrocoByBarucs e iHruux r€ury3f,x HayKu i rexHixu, 4e

flraceprauiff Ha po6ora <MeroAr{ yAocKoHaJreHHr apaQverraqHr4x onepauift y
roJlf,x, xilrugx ra anre6paiuHHx KpHBLrx Lnfl Kpunrorpa$iuHrzx 3acrocyBaHb>
loBuicrrc niAnoeilae qHHH14M Br4MoraM MOH Vxpaiuu, 3oKpeMa <floprar<y
rIpI4cyAXeHHt HayKoBI{x cryneuin>, 3arBep.{xeHoro rrocraHoBoro KMy eia
24.07.2013 p. J\b 567 (zi:r,riuauu), a ii anrop KonryH Mapix fpwropieHa 3acnyroBy€
rIpI4cyAx{eHHt HayKoBoro cryrreHfl KaHAr4Aara rexHi.{Hrax HayK :a cneqianrHicrro
05.13.21 - cucreMr4 3axr4cry inSopuaqii.

O{iqif iHHfi onoueur
3aei4ynau ra$e4pH xi6ep6e:neKr.{ ra rrporpaMHoro ga6es HHq,

I-{enrpanruoyrpaincbKoro saqi osalbHoro rexH i.{Horo rery
AoKrop rexHiqsux HayK, npoSecop

fl i lnnc upo$ecopa CvripHona O.A. :acni4vyro:
flpopexrop 3 HayKonol po6orn I]eHrpaltHoyxpai
rexuiqHoro yninepcvrrery,
AOKTOp er<OHOrvri.{HUX HayK, rr

T- " jts$,e_201

O.A. Cnipuoe

sauioualbHoro

O.M. JIen.{eHxo

.Q I li l-rfir \ ?;:ia[ llt Yl ) =
[i:" tW;g"-Y

tql-"u\--/glo\g'7s11ry


