
Ilonosi pa3oBoT cneqiarisosaHoi
e.reHoi panu
Haqi oHaJr bHo ro yn i nepc r4r ery
<JlneiBcbKa nolirexsi xa>

A.r.H., upoSecopy
OnipcnKoMy IeaHy PouauoBr4r{y

BrAryK
oQiqifiHoro onoueHra

AoKropa rexsirrHrlx HayK, upo$ecopa Cvripnoea Orexcis Asarolifi oenua,
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cneqialruicrro 1 25 (Ki6ep6e:rreKa)
(raryan 3HaHb 12 <IuSoprr,raqifini rexnolorii>)

l. Arcrya.nsHicrs reMH AncepraqifiHoi piot".
Axryanruicrr reMla Aldcepraqifi Hoi po6oru A.IO. XypaBr{aKa "V4o crcoHaJreHHt

uerogin BkI.f,BJIeHHtr [porpaM-Bl,rMara.ris B pe)Kurvri peanbHoro vacy" e 6escylaHisuorc
ra uigrBepA)Kyerbcf, xilrxorraa $axropaMn.

llo-uepu€, tlporpaMl4-Bl4Maraqi craJrr4 olHiero 3 safiuorunpenirlux ra
nafine6e3rlerlHiurux xi6epsarpo3 ocransix poxin. BoHu 3aBAalorb 3Har{HHX

SinaHcoBlax ra penyraqifinzx s6urxie opraHisaqisl,r ycix ralysefi, BKJgoqaloqg
AepxaBni ycraHoBn, MeAHqHi gannaAu, ni4npn€McrBa ra oceirHi ycraHoeu. LUeutrrcuit
po3BHToK Ta esorroqis [porpaM-BllMara.{in po6lrrr Ix oco6rHso He6esner{HHMH,
ocxilrrl4 Tpa$vryifiHi MeroAH 3axucry qacro He Bcrr4rarorb 3a H9BHMH 3arpo3aMg.

llo-aPYre, 3pocraroqa ri6epsno.ruHHicrb, oco6luBo B KoHreKcri nifinra n YrcpaiHi,
BHMarae po3po6xu ra BnpoBaAXeHHt HoBlIx, 6ilrru eSexrr.rBHHX ueroAin Br4flBneHHs
ra nporra4ii nporpaMaM-BuMaraqaM. BuropracraHHt rlr4x rrporpaM y xifiepnifiHi
nigrcpecnloe ik noreHllifiuy He6egneKy AJrr Haqionalrsoi 6esnexg ra Br,rMarae
uerafisoi pearuii s 6ory HayKoBoi cuilrHoru ra Saxinqis s xi6ep6e3nercu.

flo-rpere, c)rqacHi inSopnrauifini cucreMlr cralorb sce 6irbru cKJr a1HkrMk1 r11o

ycKnaAHloe ix 3axrlcr BiA xi6epsarpo3. llporpaMlil-Br.rMaraqi BuKopr,rcroByrorb
pisnourauirni BeKTopIa araK, BKnroqarcrrra $iuluuE, eKcnnyarauirc npa:nnnocrefi
rporpaMHoro sa6esuerreHH{ ra uepexeni araKkr. ilns eSercrr'rnuoi nporra4ii rIHM
3arpo3au Heo6xiani KoMrIJIexcHi niAxoAn, rri BpaxoByrorb yci acneKru xi6ep6e3rreKg,
siA i\,roHiropunry cprcreMHr.rx noaifi Ao aHani:y MepexeBoro rpa0iry ta noueliHxu
upoqecin.

V AucepraqifiHifi po6ori 3anporoHoBaHo iHHoeauifimui,r nitxil ao BHnBJTeHHn
rporpaM-BrlMaravin, IIIO 6a:yerrcx Ha BLIKopI4craHsi rexHoJroril po3rggpeHoro
$inrrpa nareris Eeprcni (eBPF) ra uoAerefi MaruuHHere 

"un"urn". 
Ilefi 

-nilxia

Ao3Bonse 3AificHroBaru uouiropuHr cncreMHux noaifi y pelruuri peanbHoro qacy ra



BLrxBrrfiTr4 niaospiry arrusHicrr na pannix cragiax, ulo e Kpr,rrr.rqHo BaxJrr,rBr4M AJugauo6irauru araKaM ra r'rinivigaqii ix nacni,uxie.
Tarnru qunou, axrya"n*ricrb reMr,r gracepraqiftuoi po6mz ni4rnep4xyerrcr ii

cnpauoaauicrro na aupiueuar sara$noi npo6neuu xi6ep6enexr,'naxnraricrro
po3po6Ku nonrax uero4iB 3axvcry nig nporpanr-uzl\aaraqis m notenqiftxr,rM Brrec(oM
y ni4auqenne pinnx xi6ep6e3[eKr{ rK n yrpaiui, rar i n cairi.2. Analir rrvricry guceprauiftnoi po6orr.
. ,.{ucepraqir Xypanuaxa A. IO. e 3aBeplueuoro AocniAnurqbKoro po6ororo, u1o'Ntictrrr anoraqiro, ncryu, 4 pos4inrao nncuonru, ctr]rcoK BrrxopricraHr,rx A)r(epeJI Ta

AOAATKI,I.y nepruoMy porgiri aB'op rrpoBoArrrb ma6oxr'fi aHanis npo6levr,r,
po3nrcAaroqt4 pisHi acneKrr,r nporpaM-BuMarauin, ix xnacu$ixaqiro, icropiro posearry,
MeroAr4 rouupeHHr ra B[rrr,rB na in$oprvraqifini cucreun. oco6lnny yaary npr,raineno
ananiey cyvacuoro craHy ri6eprnounnr.rocri ra Br4Kopr{craHsro npofpaM-Br4Maravia y
xi6epaifinax.

_ _ {pyrufi porgi;r fiprcB{ire'o BrrKop}rcraHHro rexsororii eBpF (extended
Berkeley Packet Filter) AJrr BlrrBrregH{ rporpaM-Brlvaraqis. Aerop .{e.ranrHo orr4cye
apxirercrypy eBPF, ftoro voxrunocti Ta repeBarr,r y xourexcri xi6ep6esnerr.r.
3oxpeua, po3urrgyro Br{Kopr{cragrur eBpF ,qnc rtronitopunry cr4creMgrrrx sr,rKnuxis,
Qaftl_o_noi crcreMr,r, MepexeBoro rpaQiKy ra uoxasHr,rris-npo4yrrzeuocri.

. Y rperronry por4ini rpeAcraBJreuo crBopeuHr inrerponanoro MeroAy auaaisy
nipycia-ruuara.ris xa 6a3i ruoAerei MarrmHxoro rrasqa""". Arrop posrnrgae pigri
MoAeJn: taxi ,sx AepeBa piuenr, MeroA oropHri aerropin ra rnr.r6ori nefiponui
uepexi, ta o64pynronye ix nu6ip 4re erpiuenur uocraRrreHr,rx 3aBAaHb. ,{e.ranruo
ollrrcaHo qpoqec Soprvryeanna na6opin AaHzx, HaBqaHnr uoAelefi ra iX inrerpauirc s
eBPF.

. Y verneprorvry por.qi.ni upeAcra&rreHo anaais etperrusHocri 3arrponoHoBaHr,rx
piurenr. Amop npoBoArarb eKcnepr{MeHT}r 3 BrrKopr,rcraHrrrM pospo6leHoro
cr4MyJrrropa araK nporpaM-sr4rr{ara.{is ra oqinpe eQerrunuicrr pisnux naoAelei
Marur4HHoro HaBlraHHr. Pelylrrara excnepuuexrin nigruepgxyrorL Br,rcoKy roqsicrr
ra ureu4ricu BI{rBreHHc 3arpo3 3anpoloHoBaHr4M MeroAoM.

Y eucnosrcax gncepraqifinoi po6orra BLrKJraAeHo ocnosHi pe3yJrbraru ra
pexouen4aqii IuoAo 3acrocyBaHHr craopeuoi iuterponanoi ctrcreMr,r BrrrBJreHHt
nipycir-rr.ruaravin y pexranai pe€urbHoro qacy. llpelcraBJreso ra oxapaKrepr,r3oBaHo
xinsricni ra .sricui 

- 
Merpr{ru4 e(ferruenocri 3alporroHoBaHoro piuinxr, a raKox

HaAaHO peroueu4aqii uloAo BrrpoBaAxeHrur 3a[poloHoBaHr,D( rvreroAis y [paKrr4qHr,rx
rolw' torepruo< crlcreMax.

., 3,ararou, guceptaqifiua po6ora ,{.Io. xypanvaKa e BaroMr,rM BHecKoM y rcJry3b
ri6ep6euexn. 3anponouoaannfi ueroA sr,rsBrennf, [porpaM-B]rMaraqig vae gnaqnufi
noreuqiar arr qpaKTHrrHoro 3acrocyBaHHr ra rrnbxe 6yrr,r europncraavfi grr
niAnlauengs pinnr saxncry in$oprvraqifinrx crcreM.

l: Hayrcoua HoBH3Ha oAepxcaH[x pery.lurario.
- Hayroeoro HoBr{3uoro po6orn e poepo6ra noaux uerogiB Br,trBJreHHr ra uporrzaii

nipycarra-eruaravaM y pexr,rMi pealrnoro qacy Ha ocuoui cyracuux rexnolorifi
MaruuHHoro EaBqaHHr, a raKox inrerpaqir pirur.lx nreToAie raxucry AAs niAer.uueHHr
eQerruanocri gaxucry rouu'rotepuux cr{creM eiA r.Iux rurignururnporparr,r:

- Bnepure pospo6.neHo ueroAo.loriro gocai4xeunr ri6eprro.ruHie" uo
Br,rKopr, croBye vo4eni IsomqifiHoro nicy, Gpr ra Devsecopi niaxia. Aana



MeroAororiff, Ha eiaN,Iiny Pia icHyrovux, Br.r{Bnre xi$epar aKu Ha pitHi pinni
inQpacrpyKrypll iH$opurarrifinoi el4creMr4, BKnroqHo 3 araKaMH cKaHyB aHHg,
iH'eKqiflMu luxirnuBoro KoAy, araKaMr4 Tnrry Directory Traversal Ta BHTBJTeHHTM
aHoM€ulifi s nopytueHHtM norixu AoAarKin, xxi Morryrb 3anr4lu arucs, uenoivrir{egnMn
KJIacI4r{HI4MI{ SIEM cHcreMaMI,I sa niAcyrHocri noneAiHxoeux clrrHaryp, rapaHTy}oqn
BrrooKr4rfi pineHr 6esueru;

Bneplue porpo6JreHo MoAeJrb iuterponauoi cHcreMH s6opy Aa1ux ;.nfl
BHf,BJTeHHs nipycin-BuMarauin, ulo oO'eAHye 3acrocyBaHHs eBpF Arr-s, uosiropr.rHry'cHcreMHI'IX nuxlurin, Safilonoi Ta KpunrorpaSivHoi aKTr{BHocri, ananiey
Mepe)KeBoro rpa$ixy ra rpouecie. Ur cplcreMa sa6esreqye yHiranrHHfi na6ip ;1aHHx
(features), rxi BlrlKopucroBylorbq.s ;^Irfl eSerrnBHoro iaenrra$ircynaHH.s noreHqifiHrax
3arpo3 B pexr4rvri peanbHoro r{acy;

Brreptue 3arrponoHoBaHo KoMtrJrer(cHy MoAeJrb rcnacra$ircaqii nipycin_
gl'Ilvlaraqis 3 BI4KopI,IcraHHtM aucau6ruo AepeB pirueHr ra Br.rnaAr(oBoro licy, u{o
Ao3Bon-tle 3 BI'IcoKoIo Tor{Hicrrc porpisH flT:a <6egne.IHi) ra <He6e3rrerrHi> nporpaMg Ha
ocnoni ananisy cKnaAHHX roBeAinxosnx ura6rouis ra Kpr4nrorpaSiqnoi u*t"rrtocri;

Brleplue 3a n po r o HoBa Ho M eroAoJrori rc sacrocyBaH ss r tu6oKr4x HefiponHHX
Mepex Anr i4euruSixauii cKJIaAHnx ua6ronis y 1asux, si6paaux MoAyJrrvll eBPF,
IIIo nPeAcraBnqlorb none4inry nipycir-Bl4Mara.rin, sa6egneqylorrr4 Honufi pinent
TorlHocri sussneHHr HeeiAoluux a6o eBonroUioHosaur4x 3arpo3;

orpl{Mailu rloAaJrbrunfi po3BHToI( MeroAH BIdtBJreHHfl ri6epsarpo3 3a
AorloMororc aHaili:y Mepe)KeBoro rpa$iry 3 BnKopHcraHH{M eBPF, 1110 3HarrHo
ni4nurqye IuBHAKicrr ra roquicrr i4eHrnsixaliit rrereHrlifinzx araK nipycin-
Br{Maraqi" y uopinnsHsi 3 rpaArruifiHuuu niAxo ravra;

yAocKoHaJreHo MeroA cr4MyJrf,uii xi6eparar( 3a AonoMororo uoAeli evrynrqifi
Aiir uaxpat Ans recryBaHHt ra oqinxu eQexrHnuocri po:po6JreHr.rx rrreAerefi,
oAHorracHo, BKJlroqaloqu 3anycK eipycin-BnMaraqis y KoHrpoJrboBaHoMy
na6oparopHoMy cepeAonr.rrqi. Ue Ao3BonHJro Aer€urbHe aH€urisynarra pearqirc rvroAelefi
Ha pi$rouauirHi cqesapii araK ra orlrl4rvrirynarn ix Anr MaKcuMzur51roi e$errHnHocri;

orplrMailu rloAaJrbrunfi po3BHToI( MeroAI{KH nopinntrnbHoro aHani:y ra
oqinxu eQerrusuocri MareMarI..Ir{HHX araparin sprsBneHHq ra nporuaii rporpaMaM-
BI4Marar{aM, 3a AonoMororo MerpI4KH MCC (roeQiuienry rcopenrqii Merrro), uo
Br4flBvrBcfl. e$errnBHlaM ilnfl oqiurosaHH.rr uo4elefi, sxi rpaqrororb 3
Heg6anaHcoBaHI,IMH AaHIaMu, xapaKTepHI4M kr Arrs, crleHapiin xi6ep3arpo3 Tr4ny nipycin-
nHN{ara.{in.

4. Haynone 3HarreHHfl BHKoHaHoro ,qoc.nilrlceHHfl ir 3a3HaqeHHqM
MolIsrHBHx HayKoBHx ranysefi Ta pofAi.nie rporpaM HaBrraflbHrrx rcypcinr A€
M0lr(yru 6yru 3acroconaui orpHMaHi pesyJrbrarH.

Hayroni perynwarkr, orpuuaHi aBropoM, Moxyrb 6yru BgKopr4craHi npr4
porpo6qi, no6y4oni Ta BrrpoBaAXeHHr cncreM ra nrar$opvr MeHeA)r(MeHry
iuQopvraqifinoi 6esueru. Po:po6reui MeroAH Moxyrb 6yrn BgKopgcraui rrr'n
niAslaueHHt eSexrraeHocri cucreM uoHiropuHry ra BVflBJTeHHT 3arpo3 y peanbHoMy
qaci. 3anponoHoBaHi niaxoAn Ao3BoJl{torb niAsuuvrrv roqnicir i mraxicrr
BUSBJIeHHfl 3arpo3, ulo crpufl,e noKpalqeHHlo ri6ep6e3neKr4 iH$opuauifinrax cgcreM.

Pesylrraru Al4ceprallifiHoi po6oru XypanqaKa A. IO. BnpoBaAxesi y
HaBrlaJltsuir rpo-qec rcaSegpu <<3axucr iHsoprraaqii) HaqionarrbHoro yninepcr.rrery
<JlrBiscbKa nolirexnixa> rpu susqeuHi Aucrlr4rriHra <Mixnapo4Hi craHAaprr4 3



Ti6_.n!-99"9 Arrr cryAenria uepruoro pinnx azuloi ocniru HanpaMry niArorosru
1 25 <Ki6ep6eonero>, cueqialieaqii (yrpaBrixnr insopuaqifinoro 6esr;Koro).5. Cryninr o6rpynmuanocri HayKoBHx norroxeub .q[ceprauii:, ii
Aocroripnicrb ra HoBu3Ha.

Hayroni [oJroxe'Hs guceprarlii e Ao6pe o6qpyrronarruma ra ni4rrep4xcyrorEc,
pe3yJrbr€rritMlr excnepr,rMeuTin, npore4eur.D( aBTopoM. Buxopzcrannx cyqacH[x
METOATB MAIJII4HHOTO HABqAHH' TA tcXrrOrrOrii EBPF ANC BI,I'&IIEHH{ IPOTPAM-
srN,rarasin e ixnoaaqiftnnlr ni4xo4ou, rqo ni4taepaxye HoBrr3r{y aocniAxenHs.

.{rceprant Aer{urbrro orutcye qpoqec pospo6rra ra peaaisa{ii 3alporro'oBaHr.x
veto4io, BKrroqarcqr4 36ip ra niaroroBKy AaHr,rx, ar,r6ip ta nanuanns rr,roalneft, a raKoxix inrerpauiro s eBPF. Biu raxox HaAae pe3yrrbrarr4 excnepuueuria, sri
aeMoHcrpyrorb Br4coKy e$erruauicrr 3anponoHoBaHoro ni.uxo.ly y'nuruerrHi ra
nporngii nporpaMaM-Br4MaraqaM.

Anrop o6ronoproe o6vexenHr cBoro AocriAxennc ra flporroHye HalprMKr4 AJu
no4a$uroi po6orra, ulo ceiA.rnrr npo fioro HayKoBy ao6povecniul ra pooyr'rinnx
cxnaAnocti npo6nelrn.

3aranou, nayxori noJroxe'Hf, gr,rcepraqii e o6lpyaroaaHlrMa, AocroBipnnr,ru ra
HOBr'rMr4, rrlo ui4rrep4xyerrca AeraJrEHr.rM OnlrcoM naero4in Aoani.u*arrr",
pe3yJrrTaraMlr eKc[eprrMeuTin ta anarisolr orprrMau[x Aaulrx,

6. rrparrn.ure 3HaqeHHs oAepr(aHrrx pesy.nrrarin ,,oJrrfa€ y voxllrnocri
Br{Kopr,rcraHHrr pospo6lennx N,reroAis ra ixcrpylrerris Arr e$errurnoro BATBJTeHH'
ra npmr4ii ripycaM-B[Mafaqav y pexlrnai pea.nrnori.racy, ulo Aosnorra6 nilaurqraru
pinenr :axucry roun'rorepuux clrcreM aia qux :arpoi. pesylrrarz aocliAxenns
MoxyrL 6yru xopucrruMu .unr Qaxiauie s inQoprrlaqifiuoi 6esnexu, porpo6nuxin
aurznipycuoro [porpaMgora ta6eueveuna, a raKox Ms rrrr4poKoro KoJra
ropucryoauin xoun'rorepuux cr4creM:

- Br{Kop}rcraHnx pospo6neuoro KoMlJreKcHoro MeroAy anaaisy gaurx ua piani

^APa 
ta igenrvQixarlii rporpaM-BnMaraqin is nuxopr.rctaxrrry Oirurpy eBpF, uro

3HaqHO ni4nUrqye uroz4ricrr ra ro- ricrr s[""relr"q ri6epsarpos. Brr'poeaAxen Hr
qboro MeroAy y crrcreMr4 Xi6ep6esneru Ao3BOJrr€ OleparuBrro siAcriAKoSyna.ru ra
pearyBarr{ na ni40:piri sNriHa s c}rcreMHr{x B}rKJrr{Kax, safinonifi arrurHocd ra
MepexeBoMy rpa(piry, cnpuxlovri cBoeqacHoMy BrrrBlreHrrro araK;

. - Bl4Kopucranna poopo6neuoi trloAeli xnacu$iraqii na ocnosi aucair,r6nro Aepen
prrrreub ra Br,r[aAKoBoro nicy [poAeMoHcrpysaro niArr,rqexy rounicrt y nnmneuni
urriAm.raux [porp€rM, aocrrarcqu B cepe.qHboMy r:oqnocd surye 95,0yo i 

'F 
I _nae'pr,rru

97,7yo, rrlo € 3HaqHr,rM BHecKoM y po3Buror( incipyrntexria xi6ep6eeuexr.l;
- 3acrocyBaHHr MeroAoJrorii upr60rux nefipouurx Mepex AJu auaniry

cKJraAHux rua6nonie AaHr,rx AeMoHcrpye flepeAos1afi niaxi.q Ao 
"""arr.""" 

noeirHii
xi6epsarpo:. Poepo6neni rraoaeni sa6eineq1ur.r ro.{xicrr ileurr.r$iraqii 

"u 
pi""i 97,go/o,

npequsifixicu 96,9%o ra Fl-rvreryr,rry 97,7o/o,3HaqHo noKpau{yroqu aHarirra.{Hi
voxnr,raocri xoun'rmepnax cucreM i ra6esneuyrovra uagifiue 

"""*"ro HeniAorvrux
panirue earpos ra_ ripycin-slrN4araqis, uo eaolroqioxyr,erb;

_,__ - npo"aAeni excneplrnreHTr,r y KoHTpoJrboBaHorrry aa6oparopnor,ry cepeAoeraui
rurBep,ur{Jrr,r B}rcoKy roqnicTb poepo6aeunx r,ro4enefi, ae r,noaeri na 6asi 

'rnr,r60rnx

ueipouuux n'r_epex [poAeMo'crpynaaa 'roqnic* Ao g7,gyo i xoe$iqie'r xopenrqii
Merrpca 0,95, u10 nrarye ua nucoxr.rfi piaeul agerraurocti ra saaiftnocri B[rBJreHH'
Kloep3arpo3.



7: Ilosnora orprrJrroanerrHr pesyJrbrarin gucepraqifi uoi po6oru.
ocnoe'i pe3yJrbrarr{ 4rcepraqifinoi po6our xyplnvaxa fiaiuita Iopiftoerua

BrlrKJraAer{o y qor4pHaAllrrr.r HayKoBr/rx rry6nixaqirx, a caMe: ceMll crarrrx y HayKoBr{x
(paxorrax nn4annrx Yrpaihu ta nocrrrrr.r nratepianiu xonQepenqii, 3 f,xrrx rpt4 BxoArrrb
4o ruixnapoAnoi nayroverpu.rxoi 6a3lr Scopus.

Oco6ncrnfi Bxecox 3Ao6ysaqa y r(oJreKTrdBHo orry6nironanux flparux uorrrrae y
$oprvrynaxxi ra pospo6qi KrrKraroBr.D( i4efi ra pesylrrarin.

8. Oqiurca crpyrffypr{ gucepraqii', ii MoBrr Ta crrrJuo Bur(.[aAeHHR.
,{uceprauir 3a crpyKTyporo, MoBoro ra crrlJreM Br4KJra.ueHHr o$oprvueua

aiAnosi.lHo Ao BrdMor MOH Yrpaill.r, ruo Br4cyBarorrcg Ao noai6noro poAy HayKoBr.rx
po6ir. [ucepaqir uanzcana rpaMorHoro yrpaihcrxoro MoBoro 3 Br4KopucraHHrM
cyracnoi xayxoroi repnaiuolorii, a crI,rJIb BrrKrraAeHHr naarepialy e nocli.qoaulrlrt ra
noriqrruu. 3naict nayxonax [parl6 AoloBHrce ocnogHi noroxeHgc 4racepraqii.
_ Y 4uceptaqifinii po6ori nigcyrxi uopyureuna axageuivxoi 4o6pouecHocri.
B.uxopucrann t iI.eit, pe:ylrrarin i rerctis inunx amopiB Mzlrorb noiuranng sa
BlAlOBl,qHe AxepeJro,

osHafiolrrennr 3 TeKcroM anmarlii.qae gMory KoHcraryraru, rqo ii srvricr uosgoro
Nriporo gi.4o6paxae ocnosrri rloJloxerrur i sucHosxu 4ucepraqii ra ne Ivricturr gaftsoi
inSoprr,raqii.

9. 3aynaxeunx ra Ancrycifini noJroxeunc uloAo 3Micry po6oru.
Hessaxauru Ha 3aftur6He flo3rrrr,rBue Bpor(euHr ei4 gr,rceprarliftnoi po6ou, cniA

3a3Harrrlrrrr gexri eaynaxeHHs ra araAirllrE orcperrai floJroxeHrrr po60ru, qo
BrrKrr14Karorb 4zcrycii:

. Y pogairi 1.3 4racepraqifinoi po6orlr [peAcraBJreHo urupoxufi omr.q vero.qin
Br'rrBJreHHr ra npmn4ii nporpaMaM-BHMaraqaM, npore .uerxi g nnx onncasi
HeAOCTaTHbO AeraJrbHo. Hanpnxla4, MeroAu QTarr4qHoro ta guuauivuoro aaalisy
lra4aui, are He po3Kpr,rti nonnop rvriporo. Eilru Aeralrsnfi onuc qux nreroain, ix
[epeBar ra negonixiB Ao3BOJrr{B 6U rparqe sposyrr,riru KoHTeKcr gocligxenur ra
o64pynroaaHicrr nn6opy eBPF ta Marur{Huoro HaBqaHHr.

-. Xoqa aB'rop y posaini 2.8 4eraruno o[r{cye Br{KopncrurHrrrr eBpF anq
ruonitopr'rnry pfu."ttx acuerrie cucreMr.r (cr.rcrervtri BlrKJrr4Kn, $afinori o[epaqii,
uepexenui ryaQix), HeAocrarHbo ynaru npuAineno iurerpauii qux 4aHux. 30rpeir,ra,
neeposyrdro, xx aani s pisnr.rx rnroAyaia eBPF o6'earyrorbct ra auanieyrorrcr pasou
AJI' BI'UIBJIeHH' cKJIaAH!D( [arepnir none4iuKll [porpaM-Bnruara.ris. Eilru Aeranrnzfi
oulrc llboro [poqecy iHrerpaqii ra auaniay Aanlrx 6yn 6u xopucruv.

. ' y pos.qiri 4.3 npe4craaneHo pe3yJrbrarrr er(cnepraMeHrin r auropracraHurM
pi:ur.lx lro4enefi uarurnnoro HaBqaHHr, ane 6parye nopinun*rr ix e$errrannocri r
inurrarrrn cyqacHr,rMrir MeroAaMr,r Br4rBleHHr nporpaM-Br,rMaravin, Hanprzxnaa, 6yno 6
qirano uopianrrr{ 3anporroHoaaxufi ui.qxia g MeroraMr, ruo 6a:yroircx ua asa.niri
noee4inru xoprcrynavia a6o Ha nzropucranHi anrugipycur,rx 6as Aaurax.

: A"to!.y pos4ini 2.9 npugirn.e 3Harrrry yBary Br{Kopr,rcraHuro eBpF xa
unar0opr"ri Linux, ane po3nrrA rr,roxrr,rsocti fioro racrotynannr na iuurux
onepaqifinnx cucreM€x, TaKlIx tK Windows a6o macOS e uinirrlalrsulr. Asroo rr4[re
orucye rpoqec ivrirparlii uo,4ynio, aJre He HaAae yBary ii recrynauue ra po60rra.
Bpaxonyovr.r uouupenicrr IIr{x crrcreM, AocriAxexgs luoxnnsocrefi eBpF ans
Br{rBJreHHrr flporpaM-Br.rMaraqie na uux Monro 6 6yu Kop]rcHr,rM AorroBHerrHrM AO
po6mu.



o Xo'ra B Alrlceprallii B posairi 4.3 o6roeoprcrorbcr rruragH.s onrnuisauii
uo4elefi MaruzHHoro HaBqaHHfl Ta 3MeHIueHH.f, ix BrrJrraBy Ha rrpoAyKrnsuicrt
cLIcTeMI{' He HaAaHo KOHKpeTHI4X peKoMenlaqifi uloAo su6Opy orrTr,rManrnOi vrOleli
Anf, pisnrax cqenapiin BIaKopI4craHH.s. Einru .{eranb :nufa aHanis KoMrpovricy uix
ro'IHicrlo BI4{BJIeHHI ra BrIKopIdcraHHf,M pecypcie Aonorvrir 6u [parcuKaM spo6r,pra
o6rpynroBaHr,rfi nu6ip vroAeni r,nfl cnoix norpe6.

BoAHo'Iac, BncnoBleHi 3ayBaxeHHfl ra rrporro3uuil Marcrb Agcr(yc ifiunia
xapaKTeP, e [puHUI4noBI4MH, icrotuo He BrIJIHBarorb Ha gN,ricr AtrcepraUifiHoi po6orH
ra He 3Hra)Kyrorr iT HayKoBoi fi rparffr.rqHoi uinHocri.

3ara.nrHi nncuoBKrr uloAo Ar.rcepraqifinoi podorn
3aramsi sucHoBKrr uloAo Ar{cepraqifiuoT po6orra I.IO. Xypanuara

"V4ocroH€uIeHHs MeroAis eusBJIeHH.fl rlporpaM-BuMara.ris B pexravri pean""oio vacy"
Ao3BoJl.xrorb crBepA)KyBarI4, ulo AaHa po6ora e aKTyaJrbHHM Ta 3aBeprxeHgM HayKoBHM
AocniAXeHHtM, sKe Mae gna.rHufi norenqial [nfl nrapiueHH{ HafaJrbnoi npb6lervru
xi6ep6e3reKu.

Orpuuani B xoAi .qocnig)KeHHt HayKOBi ra rpaKrr4uni pesynbrarr4 csiAqarb npo
BI'IcoKy eSerrr'rnsicrr 3anponoHoBaHoro ni4xo4y. Pospo6JreHa aBTopeM cgcreMa
Br4.sBneHH.tr nporpaM-Br{Mara.rin AeMoHCTpye BHCOKy r0quicrn ra ursr.rAxicrs
BIISBIeHHS 3alpo3, Iqo e KpI4THrrHo BaxJrr4Br,rM Anfl MiHiNrisaUii rroreHuifiur4x g66rxis
sia ri6eparaK.

3vricr AnceprallifiHoT po6oru <VAocxoHaJreHHs N{eroAis BHqBreHHr rrporpaM-
suNlaraqis B pe)Kr{Mi peanrHoro qacy) nilnofilae o6paHifi reui ra :a6esnb.{ye
Aoc-f,fHeHHt tlocTaBnesoi MeTLI. AocniAXeHHt ni4noei [ae Br,rMoraM rropflAKy
npl4cyAlKeHHtr cryrleHt AoKropa $inoco$ii, a fioro aBrop, Xypanuarc [aur,rin
IopifioBr4r{, 3acnyroBye Ha rpr4cyA)KeHHr cryreHq AoKropa QinocoSii 3a
cneuialruicrro 1 25 (Ki6ep6esrreKa).

OQiqifinufi orroHeHT:

AoKrop rexuiqsux HayK, npoQecop,
:ani4yna'r raSe Apu ri6ep6e3neKr4 ra rrporpaMHoro ga6esueqeHHt
I{enrp anbHoyKp aiucrxo ro s aqi o H aJrbHo ro rexH i.r uo ro fiinepc Hrery
AoKrop rexni.rHrrx HayK, npoQecop, 

" 
/// _

Onexcifi CMIPHOB

flilnrac AoKropa rexuir{Hux HayK, npoSecopa, gaeilyeaua xaSeAporo ri6ep6e3neKn ra
rporpaMHoro sa6esnerleHHfl, IfeHrpanbHoyKpaiucrxoro naqioH€urbHofo rexHiquoro
yninepcurery CnaipHoea Orexcig AHaronifio
flpopexrop 3 HayKoBoi po6orv ra nrixnapq
IfenrpanbHoyKpailrcrrcoro uaqioHanbHo
KaHAI,IAaT rexHi.IHux HayK,,{oIIeHT
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