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1. Axryarsuicrb reMI4 AnceprauifiHoI po6orra

O6paHa reMa Ar,rceprauifiHoi po6orra Me trtKoea BaAnva Iroponnva e

aKTyanbHoro, ocxiltxn rroB'fl3aHa 3 oAHHM i: eaxr vBvIX Hanpflrvin po:BHTt(y cyqacHHX

KoMu'rorepHr4x HayK - crBopeHHf,M inSoprurauifrHnx rexHoJlorifr isrelercryanbHoro

aHanisy AaHr4x [rrfl 3aAaq xi6ep6e3neKu. y cyLIacHHX KoMn'rctepHl4x Mepexax

uocrifino 3pocrarorb o6cqru rpa$ixy, ycKnaAHtoerbcfl crpylcypa MepexeBnx

B3aeMo1if4, a xapaKTep araKyBalssoi aKTI4BHocri crae AeAaJli 6ilrru AI4HaMi'ruHNa i

BaxKorlporH o3oBaHI,IM .



Oco6nneoi yBaru norpe6ye npo6neva cBo€qacHoro BHflBrreHHfl HoBHXo

vroau$iKoBaHl4x i ualonolrlnpeHrrx araK, D,nA qKHX rpanrauifiHi cnrHarypHi nilxonlt
He 3aBXAH e AocrarHbo eSemuBHuMH.3a raxux yMoB aKryanbHuM e 3acrocyBaHHfl

N,TETOAig MAIIIKIHHOIO HABqAHHq, 3AATHI4X BkIflBTTflTkI cTaTHcTHT{Hi salexHocri B

MepexeBoMy rpaSiry, ruacn0ixynarH fioro craHu ra niarpnMyBarr.r npufiHrrrr
pirueur uloAo HassHocri arar(yBarrHoi aKTHBHocri fi rvrrry :arpo:H. V Auceprauil
3a3HarleHo, rqo Merolo po6oru e nilsnureHHr e$errneFrocri BHTBJTeHHT araK i

posnisHaBaHHs ix rznis lrrJrf,xoM po:po6reHHq iHsopruraqifrHoi rexHolorii, flKa

SynKIIioHye y 6inapHoMy ra 6araroKJracoBoMy pex(HMax auani:y.
BaxlHBr4M e r€, rrlo AuceprauifrHe AocJtiAxeHHs He o6veNyerbcr JrHr.ue

nz6opola oKpeMHX uoAerefi Ma[rHHHoro HaBqaHHfl, a crrprMoBaHe Ha rro6ylony
qinicnoi rexHoJlorii orpaqloBaHHt MepexeBoro rpa0ircy. 'farcufi niaxia oxonrrrce

uiAroroBKy AaHHX, OoptyBaHHt o3HaKoBoro rrpocropy, no6yaoey rcnacusixauiiruvrx
uo4elefi, ouinrosaHHfl, ix eSexrrasHocri Ta [oAaJrb[re BHKopHcraHHr orpHMaHHX

pe3ynbraris y cncreMax Br4rBJreHHr araK.

Tevra AV ceprauifinol po6orH e cBo€qacHoro ra npaKrnLrHo 3Halryuoo,
silnoni ILae cyqacHuM uorpe6avr niAsrarleHHr pinHx 3axnueHocri KoMrr'rorepHnx

Mepe)K i cnpruoBaHa Ha po3BHroK iu$oprraauifiHrax rexHoJrorifi iHrelexryanbHoro
uoHiropr{Hry rpa$iry .qnq cncreM BHflBJTeHHfl araK.

2.3s'szoK AuceprauifiHoi po6orn 3 HayKoBkrMH rrporpaMaM n, nraHaMV i revavn

[racepraqifiHy po6ory Me ruKoea BalHva I noponnua BHKoHaHo B

HauionaJlbHoMy rexHivHorr,ry yHinepcHreri <<AHinpoBcbKa r-roJ'rirexHixa> silnoeiAHo
Ao rnaHy HayKoBo-Aocnilnoi AisrsHocri xa$eapH 6egnercH iHsoplaauii ra
reJreKoMyuircaqifi.

Teuaruxa locnilxeHHr noB'fl3a*a 3 Hayr(oBo-Aocn tAHoro

<<IsreleKTyaJrbHi ueroAr4 MoAenrcBaHHr rpouecis B

oro poooTolo

i uSopuaui fiHo-
TeJIeKoMyHirauiEmux czcreMax xpnruuHol iHSpacrpyrcrypH)> 3 Aep)KaBHHM

o6nixosnM HoMepoM 02251J004731 . TepuiH eraKoHaHHr po6orr.r BH3HaLreHo aa 2024-
2025 pp.

Y Me)Kax 3a3Har{eHoro HarrpflMy :lo6ynalreM BHKoHaHo Aocni4xeHHr,
iuQopuauifiHoT rexHo,roril iHrerercryarbHofocrrpflMonani Ha pospo6JreHHt

uosiropnHry rpa$iry KoMn'rorepHoi vrepeNi, rriAroroexy AaHVX MepexeBor-o

rpaQixy, no6yaoey uoAelefi Ma[IHHHoro HaBqaHHr ra eKcnepHMeHraJrbHe

otli Hrce annfl, ix e SexrueHo cri .

Taxuvt r{HHoM, Al4ceprauifiHa po6ora Ma€ 6egnocepeAHifr :e'fl3oK i: uayroBHMH

IrJIaHaMra HaUioHaJlbHoro rexHiqnoro yuinepcr4rery <<luinponcbKa rroJrirexHirca>>, a iT

pe3ynbrarl4 eiAnosiAarors Ha[pflMy loclilxeHb, rroB'N3aHhx ig MoAeJrroBaHHrM,



aHani3oM i saxucroM iH$opnrauifiHo-TeJIeKolayHircaui ituux cHcreM rcpuruvuoi
iHSpacrpyKrypH.

3. Cryninr o6rpyHroBasocri Ta AocronipHocri nayKoBHX noJro)KeHb, BHcHoercis

i per<ovren.uaqifi

Hayrconi nono)KeHHq, BHcHoBKH Vr peKoMeHAauii, noAaui s AuceprauifiHifi
po6ori Meurxoea BalvrMa lroponnqa, MoxHa BBaxarH AocrarHbo o6rpyHroBaHHMH,

ocrilmz BoHI4 cnuparorbcf, Ha nocniAoBHe 3acrocyBaHHfl MeroAis auani:y AaH:aXj

MaIrII4 HHofo HaBrraHHf,, crarl,Icrl4qHoro orliHroeaHHfl Ta eKcrtepr4MeHTansuoI

nepenipKr4 pe3ynrrari e.

[ocronipnicrt oAep)KaHHX pe3ynbrarie ga6eaneqyerbcs rHM, uro AocliAxeHHs
uo6yloBaHo na qirr<ifi noriqi: sil aHani:y npenMeruoi o6nacri ra nr,r6opy Ha6opy

AaHvrx CIC-ID52017 Ao SopvrynaHHq MeroAy ni.qroroBKu AaHHX, no6ylonH
in$opvraqifinoi rexsolorii, rporpal,ruoi peani:auii ra nepenipxra iT eSerrrannocri y

ABox pexolMax - 6iHapHoro BI4IBJIeHHI araK i 6araroKJracoBoro po:ni:uaBaHHr ix
runis. V Avceprauii 3a3HarleHo, Iro e$errHsHicrr iurerercryanbHoro BHTBJTeHHT araK

3aJIexHTb He JIIIITIe sia nu6opy vroAeli MarruHHoro HaBLraHHs, a fi sia srocri
uiAroroBKu Aanr4x, KopeKruocri SopvrynaHHr o3HaKoBoro ilpocropy ra
o6qpyuroBaHocri cucreMn ouiHrceaHHn pe3ynbrari e.

O6rpynroBaHHM e raKox eH6ip eranie AocrilxeHHn: orr14ureHHn, yHiSiraui n ra
craH4aprugalliq AaHHX, aHaris o3HaK igHraxeHHq po3MipHocri, SopryBaHHq ra
1ataucyBaHHf, nu6ipoK, HaBqaHHfl MoAenefi naaruuHHoro HaBqaH:nn fi ouiHroeauHq ix
sxocri. Tara nocniAonHicrr Ao3BoJrfle 3MeHuHTH BnJTHB BHnaAKoBHX a6o

HeKopeKrHI,IX AaHvrx Ha pe3ynbrarn rnacn$irauii ra :a6esneuye nopiBHloBaHicrs
pe3ynbraris [rrfl pisuux uoAelefi.

Erccnepr4MeHTaJrbHa rracruHa po6orH nigrnepA)rye AocroBipHicrs
cQopuynboBaHl,Ix BI4cHoBrie. Als ouiurcnaHHq voAelefi Br4KopncraHo $ixconanuit
nolin nra6ipor Ha HaBr{anbHy ft recroBy qacrvHH, n'xrnrcparHy nepexpecHy nepenipKy,

a raKox cucreMy B3aeMoAorroBHroBaJrbHHX MerpHK: accuracy, precision, recall, F l-
score, ROC-AUC, Precision-Recall-rprani ra Marpurli nonanJroK. I-Ie .rla€ 3Mory

oqisvrH qxicrb MoAerefi He 3a oAHHM noKa3HHKoM, a KoM[JreKcHo, 3 ypaxyBaHHrM

cneqn$iKz saAar{ BHTBJTeHHT araK.

Cnia siAsHaq r4rvr, tuo aBropoM po3rnflHyro Aercilsrca nloAelefi MarrHHHofo

HaBrIaHHt Anfl pisHnx nocTaHoBoK gaAa.ri, Lt1o niAehurye nepeKoHJrHeicrr

nopinuflJlbHoro aHani:y. Alx 6iHapHoro BHTBJTeHHT araK AocnilNeHo loricrn.rHy
perpeciro ra MeroA orropHux BeKropis, a r^nn 6ararorcJracoBolo po3niguasanHq rHnie
araK - Bl4raAxoeufi lic, AepeBo pirueHt i naeroA k-Hafi6rH)KrtHX cyci4ie. OrpurraaHi



pe3ynbraru y3roAxyrorbcq 3 nocraBreHoro MeroFo po6or-r,r l'a n ilrnepA)(yrorb
rpalle3Aarui crb 3 arlpo rlo HoBauoi i H S oprvr aq i fi Hoi rex H oJr o ri I.

Hayr<oni uoroxeHHq, BHcHoBKH ra peKoMeHaauii AnceprauifiHoI po6oru Marorb

Halexunfi pineHr o6rpyHroeaHocri f4 AocroBipHocri, a BHKopHcraHa MeroAHKa

AocniAxeHHfl e KopeKTHolo Anfl po:n'rsaHHfl 3anaq isrerercTyanbHoro MoHiropraHry

Mepe)KeBoro rpa$ixy B cncreMax BHqBreHHs araK.

4. Hayr<oBa HoBH3Ha oAepxaHHX pe3ynbrarie

Hayrona HoBI43Ha AnceprauifiHoi po6orra Me urrcoea BaAnnaa lroponnva
Bn3Harraerbcr rHM, rrlo B nifi ganporroHoBaHo uini cuuir niaxia ao iHrerreKryanbHoro

uosiropklHry rpa$iry KoMrI'rcrepHoT rurepexi Anfl cucreM BHTBJTeHHT araK, nxuit

rroeAHye erailv niAroroBKn AaHr,rx, no6yAonra o3HaKoBoro npocropy, HaBLraHHfl

uo.qerefi MaIrIHHHoro HaBr{aHHs ra KoMnJreKcHoro ouiHroBaH Hfl pe3yxsraris

xnaczQixaqii.

!o ocuoBHHX pe3ynbratin, ulo MarcTb o3HaKH HayKoeoi HoBH3H14, ctil silHecrn
pospo6JleHHfl iu$opnrauifinoi rexHoJrorii iHrerexryaxbHoro MoHiropr.rHry

MepexeBoro rpa$iry, tKa ga6egne.{ye nocriAoBHe B14KoFraHHfl ecix ocHoBHHX

rpolleAyp aHanigy - niA sasaHra)KeHHr ra nonepeAHboi o6po6 Kn AaHVX Ao BHTBJTeHHt

araKyBamuoi aKruBHocri f4 posnirHaBaHHr KoHKpeTHHX rranie araK. Baxluno, uo
3a[poiloHoBaHa rexHoloris opieHroBaHa He Ha igorsoeaHe 3acrocyBaHHfl oKpeMoro

xnacu$ir<aropa, a Ha $yHrcuioHyBaHHt eAHHoro nporpaMHo-MeroAuqHoro KoHBeepa

ananisy Mepe)KeBoro rpa$i ry.

Cyrrenuvr HayKoBI4M pe3ynbraroM e yAocKoHaJreHHr MeroAy nilroroBKu,
rnacn$iraqii ra oqiHroBaHHq MepexeBoro rpa$iKy Anr cncreM BHrBreHHfl araK. y
Mexax uboro MeroAy o6'eAHaHo rrpoueAypvt or{r4rteHHr n yHiSircauiT AaHHx,

craHAapru3auii .rvcroBux o3HaK, aHari:y iH$opvrarneHocri o3HaKoBofo npocropy,

3Hr4)KeHHf, posuipuocri, $opvrynaHHr s6araHcoBaHHX sv6ipoK, HaBLraHHfl naoAelefi

MaIIrI4HHoro HaBrraHHt ra ouiHrceaHHfl, qrocri ix po6orra. Taxa nocJrilosHicrs

Ao3Bonse niAevru\vru ro.rHicrb eKcrrepnMeHTaJrbHor-o AocniAxeuHs ra :a6egneLrvrvl

nopinHrcsauicrb pe3ynsraris pi:HHx uoAelefr .

Orcpevro cnil siAsHaqvrvr po3BHroK MeroAVr{HHX noJroxeHb uroAo ouiH}oBaHHfl

e$ercrrasHocri MoAenefi, rvaltuHHoro HaBrraHHr B 3aAar{ax MoHiropranry Mepe)KeBoro

rpa0ixy. V po6ori evxopncraHo KoMrrJreKcHHfi niaxiA Ao orriHrceaHHq, srcufi BpaxoBye

He JII4ITIe 3araJlbHy roqHicrb KJracHSircauii, a fi noKa3HvtKvt precision, recall, Fl-score,
ROC-AUC, Precision-Recall-rpnni, Marpnui nouprJroK ipe:yrbrarr4 nepexpecHoi

nepeniprcra. I-{e e Ba)KJTHBHM Anfl 3arav_ rci6ep6e3rreKn, Ae noMhrrcoei cnpaq}oBaHHr ra
rporyuesi araKI,I Malors pisni nparruqsi HacliAxu.



Hayrcoea HoBH3Ha po6orra raKox nporBnrerbcfl y ABoeranHifi noriqi
posn'rsaHHtr salaqi: cror{arrqy :aificHrcemcs 6iHapHe eiaoxpeMrreHHr HopManbHoro
rpa$ixY sia araKyBaJlbHoro , a gani - 6araroKJlacoBe po3nigHaeaH Hfl rvny sgqe,,regoi
utaKvr. Tarcuir uiaxia eiAnosiaae nparonqnifi loriui SynrcuioHyBaHHfl cucreM
BI4sBJreHHr araK i lae 3Mory noeAHarr4 3anar{y nepBnHHoro BHflBJTeHH, iHunleHTy ig
3aAarrelo fioro noAanbruoi Aerarisaqii.

O4epxani B AnceprauifiHifi po6ori pe3ynbrarn Marcrb HayKoBy HoBH3Hy, €
gMicrosHo rroB'.f,3aHr4Mra 3 rrocraBJreHoro Meroo AocniAxeHHq ra craHoBJrrrb BHecoK
y po3BI4ToK iuSopvrauifiuttx rexHoJlorifi iHrelexryanbHoro auani:y MepexeBoro
rpa$ixy nns cucreM BHTBJTeHHT araK.

5. AHani: :vicry Ar4ceprauifiHoi po6orH

lvceprauifiHa po6ora Merurcoea Balvwa Iroponnva no6yaoBaHa nocJriloeuo
ra eiAnosiAae noriui BI4KoHaHHt HayKoBo-np2KrraAHo'o AocniANeHHq: nia aHali:y
craHy npo6neMn Ao po:po6reHHq MeroAy crBopeHHfl iHsoprvrartifiHoi rexuonorii,, iT

rporpavrsoi peanisaqii Ta eKcnepuMeHralsHoi nepesiprcr,r. Po6ora cKnaAa€rbcr gi

Bcryrly, tlorl4pbox poa4ilin, BHcHoBrin, cnncr(y Bnr(opr4craHr4x Ax(epen i lolarris.
Tar<a crpyKTypa e Bu[paBraHoro r,nfl locliaxeHHr, crrpflMoBaHoro Ha po3po6lesHr
iuQopvraqifiuoi rexHonorii isrelexryanbHofo MoHiropu Hry Mepex(eBoro rpaSixy.

y ncryni s4o6ynar{eM BH3Har{eHo HayKoBy npo6reH,ry, o6rpyHroBaHo
aKTyanbsicrr reMu, c$opvrynboBaHo Mery, 3aBnaHH n, o6'eKr i npearurer AocriAxeHHq,
a TaKox rIoAaHo eiAoNdocri uloAo Hayronol HoBH3HH, npaKTHr{Horo 3HaL{eHHr ra
anpo6auii peayrrraris. BcrynHa Lracrvta Aae uinicHe yrBJreHHr npo crpqMosaHicrr
po6orn ra iT rvricqe B Mexax cneqialruocri 122 <<Korr,tn'nrepHi uayrcn>>.

V nepruoMy po:4ini po3rJlflHyro reopernqHi ocHoen MoHiropnHry MepexeBoro
rpaQircy ra BHtBJIeHHt araK. Anrop auari:ye cyuacHi IDS/IPS-cHcreMH, niAxoAH Ao
BuIsBJIeHH.s 3arpo3, MeroAH iHrererryanbHoro aHali:y rpaSircy, a raKox r1anosi
rpotBu aTaK y Mepe)KeBHX AaHHX. Uefi po:Ain crBoproe ueo6xi4Hy reopergr{Hy 6a:y
Infl rroAanbrrroro S opuyn aHHfl BJr ac Ho ro n i rxoAy.

y ApyroMy poegini ocHoBHy yBary trpaaineHo MeroAy niAroroBKu AaHHX,
rnacn0ixauii ra oqiHronaHHn MepexeBoro rpa$ircy. y po6ori po3mqHyro
BI4KopHcraHHr ua6opy CIC-IDS20I7, rpouelypvr or{HrleHHr ir yHisircauii AaHwx,
craHAaprHsallii o3HaK, aHaniay o3HaKoBoro rlpocropy 3HHN(eHHr po:nripHocri,
SopvrynaHHr nu6ipoK Arq 6iHapHoi ra 6ararorcJracoBoi rcracnQircauii. BaxTHBHM € re,
tUo qi [poueAypvnoAaHo qK B3aeMoroB'q:aHi eranr4 €AHHoro npouecy, a He rx oxpevi
rexHi.rHi onepaqii.

y rperboMy po:aini rpercraBreHo iH$opnrauifruy rexHoJroriro
iHrelexryanbHoro irlosiropzHry rpa$ixy KoMrr'rcrepHor laepexi 'ra iT nporpaMHy



peaJli3aUiro. 3ao6year{ orll4cye apxireKrypy rexHolorii, KoHBeep o6po6Kq MepexeBoro
rpaQiry' ABoeranHy cxeMy rcnacusixauii, nra6ip nporpaMHux gaco6is i crpyxrypy
rlporpaMHoro MoAyrq. Oxpenro po3Kpnro peaniraUiro npoueAyp 3aBaHraxeHHr AaHHX,
nolepe4Hroi o6po6rn, QoprurynaHHfl o3HaKoBoro npocropy, HaBqaHHr rrloAelefi
Marrrr4HHofo HaBrraH Hfl, TA ai:yanigauii pe3ynbrari s.

y r{eTBeproMy posgiri HaBeAeHo pe3ynbrarn eKcrepuMeHrarr bHofo
AocliAxeHHs e$emneHocri 3arlpononoeaHoi iH$opnaauifi HoI rexHoJrorii.

AocniaxeHH.l rpoBeAeHo rnfl ABox pexrauin: 6iHapnoro BHrrBJreHHr araKyBarbHoro
rpaSiry ra 6araroxJlacoBoro posnisHaBaHHfl rnnis araK. OrprnaaHi pe3yn brarvl
cei4uarr rpo npaue3.[arnicrr potpo6lenoi rexHoJlorii ra n iarnepA)r(yrorb
loqirrruicrr Br4KopHcTaHHr 3arporoHoBaHoro ni4xo4y Ens no6ylonn
igrerexryanbHnx KoMrroHeHTie cncreM BHfl BJreHHr araK.

3araloM gl,Iicr Ancepraqii eianoeiaae rT reMi, Haeri ra nocraBrreHHM 3aBAaHHflM.

Marepian BHKnaAeHo rori.{Ho, po:AirH B3ae MHo AonoBHrororb 6AHH oAHoro, a

BHcHoBKH y3roA)Kylorbcr 3 pe3ynbruraMr rrpoBeAeHHX AocriAxeHs. po6ora cnpaBnq€,
BpalKeHHr 3aBeprxeHoro HayKoBo-npnKJraAHoro Aocr iAxeHHs, y rr(oMy
3anporoHoBaHi reoperz.{Hi Ta MeroAnqHi roJro)KeHHr AoBeAeHi .qo pinHr nporpan,tHol
peanisaqii fi eKcrepnMeHralrHoi nepenipxn.

6. llparrr4r{He 3HarreHH{ oAepxaHHX pe3ynbraris

flparrurrHa qiHnicrb Azceprauifinol po6orn noJrflrae y crBopeHHi nporpa1aHoi
pearisaqii iH0opuaqifiHoi rexHoJrorii, rrpu3HaqeHol Anfl iHrerercryaJrbHoro aHari:y
rpa$ixy KoMr'Iorepuoi l,repexi B 3aAar{ax BHIBJTeHHT araK. Po:po6JreHe piureHur
Moxe 6yrvt.Bl,IKopl4craHe tK ocHoBa Infl no6yaosu a6o BAocKoHarreHHr nporpaMHgx
KOMIIOH€HTIB cl4creM BHflBJIeHHq aTaK, opr€HToBaHr,rx Ha aBToMarH3oBaHy o6po6rcy
MepexeBHX I\AHI/'X.

3anponoHoBaHa TexHorroriq sa6esnevye niAroroexy sxiAurax ilaHVx,
SopvryaaHHfl o3HaKoBofo ilpocropy, HaBqaHHr rraoAeleil MaruHHHoro HaBqaHH, ra
oqinronaHHq pe3ynbrarie rnacnQiraqii. ii npurcJraAHa 3HaLryuicrt noJrrrae raKo)r( y
MoxJlHsocri po6orra y ABox pexl,IMax: BI,ItBJIeHHfl Sarry araKyBarrbHoI arcrneuocri ra
noAanbrxe Br43HarreHH.rr rr4rry aracn. Ue nilsuuye iH$opruarnBHicrs pe3ynoraris
uouiropkrHry ra Moxe 6yru KopHcHHM Anq niarpHMKH npnilHrrrr pirreHr y cSepi
ri6ep6e3rreKr4.

Oxpeuo cnil eiAsHaq vrrr4, IrIo po:po6 tesuit nporpa rvtuuit MoAyrn Mo)Ke

3acrocoByBurkrcfl, Anfl [poBeAeHHr eKc[epHMeHTaJ]bHHX AOCJTiANeHS, nOpiBHrHH'
MoAenefi uaruuHHoro HaBr{aHHfl Ta ouiurcnaHHr Ix e$ercrnnHocri ua Ha6opax AaHr4x
MepexeBoro rpa0ircy. llparcrurrHe 3HaqeHHr po6orra nilrsepAxyerbcfl raKox



BrIpoBaIXeHH,flM iT pe3ynbrarie y airntHicrs TOB <[euryHa-l>> ra B oceirHifi npouec
HaqionaJlbHoro rexHiqnoro yHi Bepcl4rery (AH i nponc bKa rror i1ex H i rca>>.

7. llosHora BI4KJIaAeHHI pe3yntrariB y HayKoBHX ny6nircauiflx ra anpo6auir

Pesylrrarvr Anceprauifiuoro AocniAxeHHs Me uxosa BaAHvla I roponnva
HaJrexHr4M rrr.rHoM npeAcraereHi B HayKoBr4x ny6lircauiqx 3Ao6yBaqa. ony6niKoeaHi
upaqi oxonJrrororb ocHoBHi cxnarosi Ar4cepraqil: aHanig cncreM iHrelexryanbHoro
tr'toHiropl4Hry Mepe)KeBoro rpaSiry, MeroAH MarrrnHHoro HaBLraHHr nns 6iHapnoT ra
6ararorracoeoi rcnacusircaqii, nonepeAHlo o6po6rcy AaHHX, a raKox rrgraHHt
ni4nzqeHHfl xi6ep6e3neKn insopr'rauifiHrax cncreM.

3a reMoro Auceprallii ony6nixoBaHo 4 HayKoBi npaui y SaxoeHx BHAaHHflx
Yrcpaiun Karefopii E. Teuarnxa IIHX ny6nixauifi eilnosilae :naicry nuceprauifiHoi
po6orz ra nigo6pa)Kae KJIIoqoBi eranH npoBeneHoro locniaxeHHr eia aHali:y
rrpeAMeruoi o6lacri ao po:po6JreHHs f4 ouiHrosaHHs HleroAi e iHrelercryan bHoro
ananisy MepexeBoro rpa$iry.

Anpo6aqirc pe3ynbraris glificFleFlo IrrJIflxoM npeAcraBJ,reHHr 1aarepianin Ha
rvriNHapoAHHX i nceyrcpaiHcsKHX Hayr(oBo-rpaKrnLtHHX rcoHSepeHuiqx. y re3ax
Aononilefi eHceirreHo nHraHHt apxirerrypu iHsoprtaauifrHoi rexHoJroliT, aHaniry
Ha6opin l.aHkrx Mepe)KeBofo rpa$iry, KopenqqifiHoro aHani:y o3HaK, iaeHrr,r$irauil
rpaQiry, a raKo)K poapo6JleHHs iHsoprtaauifrsoi rexHoJrorii iHrelexryanbHoro
uosiropr4Hry Anfl cr4creM BHflBJTeHHT araK.

Taxvvt rrHHoM? rinrricrs, :l,ticr i cnpflMoBaHicrs ony6nircosaHHx npaub AarcTb
rIlAcraBH crBepAXyBarH, IIIO ocHoBHi Hayxoei noro)KeHHfl, fiparflr.rvHi pe:ynbrary Ta
BHCHOBKH ArlcepraUifiHoi po6orn AocrarHbo noBHo anpo6oeaHi ir orrpgnrcAHegi s
HayKoBoMy cepeAoBt4rrll .

8. Bilnosilnicrr AnceprauifiHoi po6orra cneuiarsHocri 122 <Konan'nrepHi
HayKpr)

lzcepraqifi Ha po6ora Meurxo ea Barunra I ropoBn qa e iArroei lae c ne ui ar rHocri
122 <Koun'lorepHi HayxH>>, ocrilsrcu iT gNaicr 6esnocepe.qgso r-roB'szanuit ig
pospo6JleHHf,M iuSopnaauifiHoi rexHoJloril, anropnrnaisauiero npouecin o6po6rcn
AaHr4x, 3acrocyBaHH.[M MeroAie MaIrII4HHoro HaBrIaH Hfl Ta crBopeHHrM nporpaMHoro
i ncrpyraeHrapiro rnn aHar i sy MepexeBoro rpa$ i rcy.

Y ruaceprauii po3rnrHyro saAa.{i, xapaKrepHi Ans rany:i KoMn,rorepHr,rx HayK:
ni4roronra i4 onpaqloBaHHq BeJTHKHX MacHeie ilalvrx, QopryBaHHfl o3HaKoBoro
rpocropy, uo6yAona rcnacHsirauifinnx MoneJlefi, ouiHrosaHHfl srcocri anropHrHain,
rporpaMHa peanieaqix iHSoprr,raqifiHoi rexHoJlorii ra eKcrepnMeHraJrbHa nepeniprca ir



eQerrusHocri. Po:po6rrena rexHoJloris rpr43HalreHa Anr aBroMarH3oBaHoI o6po6xr,r

AaHI4x Mepe)KeBHX noroxin, no6ylonra iHSoprurauifiHnx HaoAerefi rpa$ixy ra
BH.IBJIeHHI araK is euxopl4craHH.tM MeroAiB MauruHHoro HaBqaHHr.

Oaepxani pe3ynbrarn Malorb uirxy cnpqMoeaHicrs Ha po3BHroK MeroAis i

gaco6is iurerexryanbHoro aHarri:y raHnx, nporpaMHHX KoMnoHeHrie cucreM
BHtBJIeHHt araK Ta iuSopnrauifiHHx rexHoJrorifi ni4rpnMKH npufiatrrn piu-reHs y

cSepi xi6ep6e3rreKn. Ue nilrBepAxye niAnoeilHicrs reMH, MerH,3aBAaHb, Hayrcosol

HoBH3Hla Ta rIpaKrI4rIHHX pe3ynbraris Ar4ceprauii cneuialsHocri 122 <<Kovn'rcrepHi

HayKI,I).

9. [orpvMaHHr rrpr{Hrlunin axaAeMi.{Hoi ao6poqecHocri

OsHafioMJIeHHt gi :NaicroM Ar4ceprauifiHoi po6orr4 Me urxoea BaArarua IropoBr4qa

I.ae nigcraeu crBepAil(yBarn, IrIo locrrilxeHHs BHKoHaFro 3 AorpHMaHHflM BHMor

aKaAeMi.IHoi 4o6po.recsocri. Ha ruryrrHifr cropiHui Auceprauii 3a3HaqeHo, ruo

po6ora uicrurb pe3yJlbrarn BJIacHHx AocliAxeHb, a Btropnc"rani iaei, pe3yxatawr ir
TeKcrH iuruHx anropin Malorb IIocHJraHHq Ha eiAnosiaHi A)r(epena.

OcHosHi nono)KeHHt, BHcHoBKr4 Ta nparrHuHi pe3ynbrarn AHceprauil
eilnoniAalorb reuarHqi ony6niKoBaHr4x npaub :ao6yn aqa. y po6ori KopelflHo

ni4o6paxeHo uayxonnfi 4opo6oK aBropa, a pe3ynbrarn, orpnHaaHi y cnisaeropcrni,
rroAaHo 3 ypaxyBaHHflM oco6ucroro BHecKy :ao6ynaqa.

llia qac anali:y Al4ceprauifiHoi po6orH He BHsBJreHo o3HaK HeKopeKrHoro

BLIKopIacraHHfl HayKoBr,rx A)Kep€Jr, rpr4BnacHeHHr r{yxnx pe3ynsrarin, $a6pnrcauil a6o

SanrcuQircauii raHHX. [e Aa€ niAcrasu BBa)KarH, ruo lrnceprauifiHa po6ora
silnosi llae rrpvHlrl4naM aKaAeMi.{Hoi 4o6pouecHocri ra eH Mor-aM Ao KBaJr iSixaui iruux
HayKoBHX rrparlb.

10. lucrcycifini noroxeHHr ra 3ayBaxeHHn Ao Ar4ceprauifiHoI po6orra

3aralovt ro3t4ruBHo oqiuroroun Aucepraqifiny po6oly Me urxosa BaAuvra

Iroponuva, cli4 3a3Harrnrn orperrni noJroxeHHr, xxi Marcrb AHcKycii:,tuit xapaKrep i

Moxyrb 6yru BpaxoBani aeropoM y rroAalbrlnx AocnilxeHHrx.
l. y po6ori Bapro 6yno 6 qirxiue po3Melr(yBarn eranu nonepeAHnoT o6po6rcn

4auIax, xt<i Bl{KoHyrorbcfl Ao no4irry nu6iprcu Ha HaBr{arbHy i recrony LracrvrHt, Ta

erarll4, IIIo Marorb 3acrocoByBurvrcflJrr4rxe Ao HaBr{alrHoi nra6iprcra. I-[e e Bax(J]HBHM il,ilfl
yHHKHeHHfl noreHuifiHoro Bzror(y iH$oprurauii 3 recroBhx naHlz^X nia qac

craHAapru3allii, snnxeHHq po:laipsocri a6o 6alancyBaH Hn sv6iporc.

2. AsropoM HaBeAeHo pe3ynbrarur 3acrocyBaHHr rciruxox Mogerrefi vaurnHHoro
HaBrraHHf,, rlpore rIHTaHH.rr nz6opy KoHKpeTHHX anropnrHaie MoxHa 6ylo 6



o6ryynryBarz IxHpIxe. 3orpeua, AorlirsHo 6yno 6 norcHr4rn, r{oMy caMe o6paHi

uoAerri e nafi6insru rIpHAarHHMI4 r,nfl 3anponoHoeanol ABoeransoi cxeMu

xnacu$inauii, a raKo)K oKpeMo nopiBHflrH ix i: anb'repHarHBHr4Mu niAxoAavn

iurelerryaJrbHoro aHaliay rpa$i ry.

3. y Al4cepralliiloqinrHo 6yno 6 AonnaAHiure noKa3arn BHecoK oKpeMr4x eranis
3arlponoHoBaHoi rexHonorii y rcinuesuir pe3ynbrar KJracr,r$ircauii. 3orpeMa, KopHcHHM

6ye 6vt a6r^r.uiituuit aHalis, stcui,t Ao3BoJrHB 6u ouiHnrn BnrrHB or{HUreHHr AaHHX,

craHAaprzsauii,3HI4)KeHHI po:vipHocri ,6anamcyBaHHs au6ipor( ra eH6opy voAeri ua

3afaJrbHy e$emusHicrb BHqBreHHfl araK.

4. y po6ori HaBeAeHo pe3ynbraru nopiBHrHHfl vroAerefr 3a ocHoBH r4MV

MerpuKal.r':a xrcocri, oAHaK HeAocrarHbo po3Kpnro nvraHHfl era6opy noporie
upufiumu pirueHr. Ans [paKTl4r{Hofo BHKopHcraHHfl B cHcreMax Br4rBJreHHfl araK

BaxJII4Bo MarH Mo)I(JIHsicrr sN,riHloearu nopir cnpauroBaHHr 3arrelKHo sia

AorlyculMoro pinux pvr3vrr<y, KpnTnrtrocri vrepexi ra BHMor Ao LryrnuBocri cHcreMH.

5. Eyno 6 AoIlimso IrIHpue encsirrtvrr4 nHraHHfl iHrepnperoeaHocri
pe3ynbrarie rnacvSixauii.y rparffHquifi AiqrsHocri Sa^isuq 3 ri6ep6e3neKH

BaxJII4Bo He JII4ITIe orpaMarn pirueHHr npo HaflBHicrs araKr a6o if rnn, a fi MarH

noscHeHH.fl, srci o3HaKH rpa$iry uafi6insrue BnnHHynH Ha raKe piureHHr. I-[e
uiAsIauI4JIo 6 4onipy Ao 3arlponoHoBaHoi iH$oprurauifiHoi rexHonorii ra iJ ntv1arnicrs
Ant BHKopI4craHHq s aHariTr4r{Hr,rx niAcncreMax rci6ep6e3neKH.

6. lucepraqifiuy po6ory MoxHa 6yno 6 nocn rvru /leransHiruxna orncoM yMoB

ni4rnoproeaHocri eKc[epuueHtin,3oKpeMa nepciil BHKopr,rcraHHX nporpaMHHX

6i6nioreK, rlaparraerpin cepeAoBurrla Br4KoHaHHr, cnoco6y 0irccauiT BHnaAKoBHX craHis
rcHeparopin, xoH$irypauifi uoAerefi ra crpyKrypv nporpaMHnx cueHapiin. I-[e

niAsIaqI,IJIo 6 vroxnueicrs He3aJrexHoT nepenipKr4 orpnMaHr,rx pe3ynbrarie.

3asHaqeHi 3ayBax(eHHfl He 3HHXyroTb uayrconol HoBH3Hr4, AocroBipHocri Ta

rlpaKrl4quoi 3HarIyUocri pe3yrrbrarie Ar4ceprauifiHoi po6orra. Boun Malorb
peKoMeHaarlifiuufr xapaKrep i Mo)Kyrb 6yru BuKopucrasi Ans roAaJrbtxofo po3BHrKy

iH$opuaqifisoi rexuororii iHrererryanbHoro naoHiropnHry rpaSixy KoMrr'rorepHol

vrepexi rrrfl czcreM Br4qBreHHq aTaK.

I 1 . 3ara nslg-uit BHcHoBoK

[raceprauii,na po6ora Meruxoea Balvua Iroponnqa Ha reMy <lHsopvrauiir,sa

TexHoJloris iurerercryaJrbHoro naoHiropnHry rpa$ircy KoMn'rorepHol H,repeNi 1nr
cLIcreM BIaf,BJreHH.[ araK)) e caMocrifiuuu, 3aBeprxeHr4M i r]iricHHM HayKoBHM

AocnilxeHH.sM, y tKoMy orpl4MaHo pe3ynbrarv, uo Marorb HayKoBe ra npaKTHLrHe

3HarIeHHtr [Its, po3BHTKy iHSopvrauifiHux rexHoJrorifi iHrelercryanbHoro aHani:y
MepexeBoro rpa$ircy.



V po6ori o6rpyHToBaHo aKryalrsicrb 3aAaqi eHqereHHr araK y KoMrr'rorepHHx
Mepexax, po3po6leHo MeroA niAroroBru, rrracu$irauii ra ouiHrutsaHHr Mepe)KeBoro
rpaSi xy, 3anporoHoBaHo i H$opuaui fi:ny rexHoJlo ri ro i srer e rryan bH o ro M oH i ropra H ry,
BHKoHaHo ii rlporpaMHy peaniaaUiro ra rpoBeAeHo eKcnepaMeHranbHy nepeeiprcy
eSer<rHeHocri. Orpnuaui pe3ynbrarn nilreepA)r(yrorb Aoui,rrsHicrs But(opr4craHH,
ueroAin MaIrIHHHoro HaBr{aHHfl l.nfl 6iHapHoro Br4flBreHHr alaKyBaJrbHoi axrneHocri
ra 1araroKJracoBoro posnisnaBaHHr rnniB araK.

Hayrconi noloxeHHt i sHcHoBKr4 AHceprauii € o6rpyHroBaH v1Mr4, pe3ynbraru

AocnilxeHHt AocrarHbo anpo6oeaHi ra sHceirreHi B HayKoBHX ny6nixauiqx
s4o6ynaqa. BuclonneHi 3ayBaxeHHt Marorb AHcKyc iftnufi i peroMeHnar iirguir
xapaKTep ra He B[JIHBaIorb Ha 3aranbHy no3r4rnBHy ouiur(y AhceprauiilHoi po6orra.

3a sNaicroNa, pinueu Hayxonoi HoBr4 3HH, rrpartrnrrHoro cflpflMoeanicrro ra
rroBHorolo nupirueHH{ nocraBJreHHX 3aBAaHb AnceprauifiHa po6ora silnosilae
cneqialrHocri 122 <<Koun'rotepHi Hayrra> ra BHMoraM r,rHHHoMy flopxary
rIpI4cyAXeHHfl cryneHq Aorilopa Sinoco$iI ra cKacyBaFr Hr piureHHr pa:oeoT
cneUialigosaHoi s'{eHoi Palu 3aKnaAy sl,Ituoi ocniru, Hayrconoi ycraHoBg npo
npHcyA)I(eHH{ cryreHt AoKropa $inocoQii, 3arBepA)KeHoMy rrocraHoBoro Ka6iHery
MiHicrpin Yxpai:e^u sia 12.01 .2022 J\. 44.

3 ornrAy Ha Br4KnaAeHe, Ar4ceprauifina po6ora Meurxoea Balnua lroponnua
3acnyrcBye Ha no3I4THBHy ouiHKy, a iT asrop - Ha rrpncyA)KeFrHr HayKoBoro cryneHt
AoKropa SinocoSii 3a creuialrHicrro I 22 <<KoMr'rorepHi HayKH)).

OSiuifi nuit orroHeHT:

crapruu ir swKnaAaq r<a$eapz aBroMarprsaqi I
nupo 6H LrLrkrx upo qe c i e

IfeHrpanbHoyKpaiucucofo Haui oHal sHoro
rexui.rHoro yH i Bepcr4rery,

KaHAr4Aar rexHiquux HayK, AoueHT TersHa CMIPHOBA

llilnrac AorleHra Crr,ripHoeoi T.B. sacsiA.{y}o:

flpopemop 3 HayKoBoI po6orvr ra rr,rixuapoAHnx :e'qsrcis
I-{eurpanbHoyKpain crxo ro H aq i oH aJr bH

rexui qHoro yni Bepcurery,

KaHAr4Aar rexHiqsnx HayK, Aorre
cc ,l { .tt-- 

1 J u,\,\rJn r ._0= 2026 pOKy AHapiVt TI4Xl4l4


