PEINEH3ISA
IOKTOpa TEXHIYHUX HayK, Ipodecopa
[Tanariza Bonogumupa BacunsoBuda
Ha nucepraniro Mixasa Bonoxumupa Bonogumuposuda
3a TeMoro0 «MoJiens Ta MeToIH 300py 1 00pOOKHU TaHUX
JUTSE PEKOMEHAALIIITHIX CUCTEM Y peer-to-peer KOMIT IOTEPHHX Mepexkaxy,
Ky TIOJaHO Ha 3100y TTs CTyTeHs HokTopa dimocodii
-3a crrerianbHicTIO 123 KoM’ roTepHa iHXeHepist
rayy3b 3HaHb 12 [HpopMmariiini TeXHomIorii

1. AKTyaabHICTh TeMH AOCJTIXKeHHS.

PexoMeHgaIliini CHCTEMH IO3BOJISIOTH IOJIETIIMTH IOIIYK TPH BEJUKii
KIJIBKOCTI KOHTEHTY, JOTIOBHIOIOYH a00 3aMiHSIOYH KJIACHYHY IOIIYKOBY BUAATY
pekoMeHIalisMUA. B OJHOpaHTOBifl KOMIT'IOTepHIM Mepexi BY3IH YYaCHHKH
MepeXXi TUHAMIYHO IIiJi’ €HYIOThCS Ta BiJl’ €AHYIOTHCS, 1 3 PI3HUX MIPHYHMH ITyKaHi
daifmm MOXyTh GyTH HEJOCTYIHI IS KOPMCTyBaya, HABiTh SKIIO BOHH Oyiu
paHile nojaHi JO cuUCTeMH Ta npoiHaekcoBaHi. Tomy B P2P wmepexax
3aCTOCYBaHHS PEKOMEHIAIIMHUX CUCTEM MOXKE MaTH JOJATKOBY KOPHCTh. SIKII0
KOPHCTYBad IIyKae KOHKpeTHHH (haii, mo 6yB JoJaHuil o Mepexi pasime i e
Gaitn He JOCTYNHMU Y TaHUI MOMEHT Yacy, MOYKHa HaJaTh KOPUCTYBady CITHCOK
pexoMeHIaliil 3 BpaxXyBaHHIM HOT0 BIIOJAOOAHb Ta IOITyKOBOTO 3aITHTY.

ToMy BaXXJTMBOIO HayKOBO-TIPAKTHIHOIO 33/1a4el0, sIKa BHPILIYETHCS Y LM
poboTi, € migBUIEHHS €()EeKTUBHOCTI METOliB OOPOOKHM JaHUX B OJHOPAHTOBUX
NENEHTPATi30BaHNX  KOMIT'IOTEPHHX  Mepeax  [UIIXOM  PO3poOkm 1
yJIOCKOHAJICHHSI MOJiee 1 MeTOiB poOOTH PEeKOMEHJALIMHUX CHUCTeM JUIs IIi€l
apXiTeKTypu MEpex.

2. HaykoBa HOBH3HA OJIepKAHUX pe3yJbTaTiB. |

HayxoBa HOBU3HA IucepTalliifHOT poOOTH MOJISArae y HACTYITHOMY:

— Brnepme po3po6ieHo MaTeMaTW4Hy MOJENb IPOIECciB 300py 1 00poOKm
JaHUX JUIT PEKOMEHIAIIHOI CHCTEMH B OJIHOPAHTOBiH JeIeHTpai30BaHil
KOMIT'FOTepHI Mepexki, sika BIIPI3HSAETBCS BiJ] BIJOMHX MOXXIIUBICTIO OILIIHKU
HMOBIpHICHO-JaCOBUX  XapaKTePUCTHK IpomeciB  (opMyBaHHA 1 3MiHH
pexoMeHpmaniif 3a gomomoror MynasTHTpurepHoro GERT-mozemoBanHA Ta
BpaxyBaHHSM BHMOT' JOCTOBIPHOCTI 1 Oe3MeKH AaHUX Il 4ac 3MiH Yy CTPyKTypl
Mepexi, o TO3BOJISIE 3IHCHIOBATH pallioHAIbHUMN BUOIp TapaMeTpiB CUCTEMH.

— Y nockoHaneHo MeToJ| 30epiraHHs JaHuX PEeKOMEH/IAIIfHOT CUCTEMH, STKUH

BiIpi3HAETBCS BiJ BIIOMHX aalTaIli€el0 [0 apXiTEKTYPH ONHOPAHTOREX
YEPKACHKHI AEPEABHHA
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JEIIEHTPaNII30BaHUX KOMII IOTEPHUX MEPEeX Ta BUKOPUCTAHHSIM XEII-TaOluIb I
30epiraHHs JaHUX NpO KOPUCTYBaUiB i 00'€KTH KOHTEHTY Ta 3B'S3HMX CIHUCKIB JUIs
30epiraHHs JaHUX MPO PEeKOMEHAAIlil, IO O3BOJMIIO 3MCHIIUTH BUTPATH Yacy i
IIaM'sIT1 Ha IpoLecH 0OPOOKH JaHUX CHCTEMH.

— YaockoHaneHO METOH MOUIyKy Ta (imbTparmii HaHuX peKOMeHIaIli HHOIO
CUCTEMOIO U1l (OpMyBaHHS PEKOMEHJAIlli KOpHCTyBadaM, SIKUH BiJpi3HAETHCS
BiJl BiJOMMX BHUKOPHUCTAHHSIM 3aIlPOIIOHOBAHOIO METOAY 30€piraHHs JaHWX Jid
30eperkeHHs MPOMDKHHIX Ta MiJCYMKOBHUX pe3yJIbTaTiB 00UUCIIeHb, IO JT03BOIUIO
BHKOPUCTOBYBaTH MOTro B OJHOPAHIOBHX JAELEHTPATI30BaHUX KOMII IOTEPHUX
Mepe)kax Ta 3MEHIIMTH BUTpaTH dacy 1 mam'sTi npu 3abesledeHH] BHUCOKOL
TOYHOCTI IIPOTHO3YBaHHSI BIIOJI00aHb KOPUCTYBadiB.

3. IIpakTu4YHe 3HAYEHHS OJ€PIKAHUX Pe3yJIbTATIB.

ITpakTH9HA MIHHICTH POOOTH MOJISATAE Y TAKOMY:

— Pozpobnena iMiTamiliHa Mozels IpoleciB 360py Ta 06pOOKH JAHUX IS
PEeKOMEHJALIMHOI CHCTEMH, WIO ' JO3BOJIAIIA OIIIHUTH HWMOBIPHICHO-TEXHIYHI
XapaKTEPUCTHKA PEKOMEH/IAIINHOI CHCTEMH JEUEHTPAIi30BaHOI OJHOPAHTOBOI
KOMIT FOTEPHOT Mépe)rci. OTpUMaHO aHANITUYHUMA BUpa3, 3a JOIMOMOIOI SKOTO €
MOJKJIMBICTE OI[IHUTH IIUIBHICTH PO3MOJIIY HMOBIpHOCTEH dYacy imeHTH]IKaIi
CTaHy BYy3JliB [EUEHTPaTi30BaHOl peKoMeHaauiiiHoi cucreMu. BukopucranHs
MyJIBTHTPUTEPHOTO IiAXOMy Ta BpaxXyBaHHS BUMOT JIO0 JTOCTOBIPHOCTI Ta Oe3leKu
peKOMeHIallifHUX ITOBiOMJIEHs B HOPIBHSAHHI 3 BiJIOMHMH MOJENSAMH JO3BOJIAIIO
i IBUIIUTYA TOYHICTH Pe3ysbTaTiB MOJAEMOBaHHs 10 5%. Po3pobieno anropurMu
MOJIEIIOBaHHS PEKOMEHJIAIIIHOI CHCTEMH OIHOPAaHTOBOi JAElEeHTpPali30BaHOL
KOMIT'IOTEPHOI MepeXi Ta MpoIeciB y HiM, 0 Jal0Th MOXJIMBICTH IIPOBOAWUTH
TECTYBaHHS Pi3HUX METO/IB 30epiraHHs, MOUIYKy Ta QiIbTparlil JaHUX Y Mepexi.

— Po3pobiieHo anropuTMu 30epiraHHsS JaHUX peKOMEHMAIliiiHoI cucTeMu
OJIHOPAHTOBOI  JIIIeHTPaJI30BaHOL KOMIT'IOTEpPHOI  MEpeXxi,li0  JO3BOJSIOTH
3MEHIIIMTH BUTPATH IaM’sSTi 1 4acy Ha IpolecH 30epiraHHs Ta YUTAHHSA AAHUX
- cucTeMu. 30KpeMa, po3po0iieHa CHCTeMa Ha OCHOBI 3aIPOITOHOBAHUX AITOPUTMIB
TIpY BUKOPHCTAHHI y JIeLeHTPaIi30BaHili OJJTHOPAaHIOBi Mepexi MoKa3ye HaCTyIHi
pe3yJIbTaTH B MOPIBHSIHHI 3 HafKpallUMU pe3ysbTaTaMU BiIOMHX CHCTeM — B 2,4
pasd Kpallli pe3ysibTaTH II0 Yacy 3allOBHEHHs 0a3u naHMX, B 1,7 pasiB kparmi
pe3yJIBTAaTH 10 BUKOPUCTaHOMY 00’€My maM’sTi Ta B 2,5 pa3iB Kpallli pe3yIbTaTu
110 Yacy reHepariii peKoMeHIamii. ‘

— Po3po06iieHO aJTOPUTM TOIIYKY Ta (iIbTpariii AaHUX peKoMeHJaliifHo
cucTeMOIO Ui (OpMyBaHHS pPEKOMEHAallilf KOpHCTyBauaM B OIHOPAHIOBHX
JELEHTPATi30BaHUX KOMIT' IOTEPHUX Mepexax, II0 3MEHINye BHUTpaTH dacy i
naM’saTi mpu  3abe3ledeHHi BHCOKOI TOYHOCTI IIPOrHO3YBAaHHS BIOAOOAHB
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KOpUCTyBauiB. TOUHICTH po3pobiieHoro anroputMmy csrae no 0,84 B 3amexHOCTI
BiJ{ 00OpaHUX MapaMeTpiB CUCTEMU.

4. CTpykTypa poGoTH, ONiHKA 3MicTy AucepTalii Ta ii 3aBepueHicTh.

Jlucepramist CKIafaeTbes 13 aHOTaIlil, BCTYILy, - YOTHPHOX PO3ILIIB,
3arajIbHUX BHCHOBKIB, CIICKY BHKOPHCTAHOI JIiTepaTypH ICIs KOXKHOI'O PO3IiILY
Ta JOJATKIB 1 MiCTUTH 167 OCHOBHOTO TEKCTYy Ta 12 CTOpPIHOK JAOIATKiB, 3araIbHAM
obcsr po6otn 179 cTopiHKH.

AHoTamist 0 poOOTH MICTUTH AKTYyalbHICTh JOCIIPKEHHS, IIOCTaBICHY
HAYKOBO-TIPAKTUYHY 3a/7ady Ta OCHOBHI HAyKOBi 1 NpakTW4HI pe3yJbTaTy,
3a3HAaYeHO TAKOX SKi TEOPETHUHI OCTiHKEHHS Ta €KCTIEpUMEHTH OYJIH MPOBEJICHI.

BeTym [0 AECepTalii MiCTHTh OGIPYHTYBaHHS aKTyalbHOCTi Ta HAyKOBOI
HOBM3HH IHCEPTAIIMHOTO MOCTIKeHHS. Y HbOMY CGOPMYIHOBAHO 3aady Ta
MeTy JOCHiDKEHHS, YacTKOBI 3ajadi, ki TpeOa BUPINIMTH IS JOCATHEHHS
IIOCTaBJIeHOI MeTH, O0’eKT i mpeaMeT IOCIiPKeHHS Ta HaBeJeHi BUKOpPUCTaHI
MeTOIH HOCHTi/pKeHHs. TakoX MpoaHali30BaHO iCHYIOWMH CTaH JOCHiDKEHB Y
paMkax o0paHoi TeMH, BHECOK 3apyOIKHUX Ta BITYM3HSIHUX BUCHUX

V mepmoMy po3misi IucepTallii MpOBEACHO NOCIiIKEHHS METOIIB poOOTH
OJIHOPAHTOBHUX KOMIT IOTEpPHIX MEpeX, a caMe, IOpIBHSIBHHWN aHali3 METOJ1B
HOLIYKY MaHUX y IEHTPaTi30BaHUX, NEIEHTPaNli30BaHUX HECTPYKTYPOBaHHX Ta
IEeLIEHTPATi30BaHUX CTPYKTYPOBAaHUX OJHOPAHTOBUX MepexaxX. BusBIeHO, IO
icHyr0Yi MeTOIM MOIIYKY JaHUX B OJJHOPAHT'OBUX KOMIT IOTEPHUAX Mepekax MOXKHa
IIOKPAIIUTH 3aCTOCYBaHHIM PEeKOMEHIamiliHuX cucteM. [IpoBeeHO noOCiKeHHs
MOJMJIMBOCTI pO3pOOKHM Ta 3aCTOCYBaHHS PEKOMEHJAIifHUX CHCTEM Y
OJHOPAHTOBUX KOMII'IOTEPHIX MepexaxX. PO3IIITHYTO NMpH3HAYSHHS, MOXIIHBOCTI
Ta OOMEXEHHS ICHYIOUUX METOJ[iB poOOTH AENEHTPATI30BAaHUX PEKOMEHIAIlIHHUX
cucreM. Takox chopMOBaHO ITiJTi Ta 3a7a4i JUCEPTAIiHHOTO JOCIiPKEHHS.

Y Apyromy poszili 3aIponoHOBAHO MATEMATHIHY MOJENb 360py i 06pobKH
JaHMX IS DPEKOMEHIAIlifHOT CHCTEMH JelEeHTPaTi30BaHOI  OJHOPAHTOBOI
KOMIT'FOTepHOI Mepexi. MaTeMaTWdHa MOJeNb pO3poOisuiacsd A BUPIIIEHHS
aKTyaJIbHOI 3a/1adi TTiIBUIIIEHHS TOYHOCTI MaTeMaTUYHOTO MOJIEJIIOBAHHS IIPOLIECIB
300py Ta OOpOOKM JaHWX y PEKOMEHIAIIMHUX CHCTEMax Uil OJHOPaHTOBHMX
JELEHTPai30BaHUX KOMIT FOTEPHUX Mepex. Po3pobiieHa MareMaTWYHa MOZEIb
300py i 00poOKM IaHMX JUI peKOMeHAaliHoI cucTeMH, o 3acHoBaHa Ha GERT-
cxeMi Ta BiIpi3HSIETHCA BiJl BiIOMUX BUKOPHCTAHHSM MYJIBTUTPUTECPHOTO IMiIXOY
Ta BanYBaHHﬂM BUMOT JI0 JOCTOBIPHOCTI 1 Oe3meku maHWX Tij 9ac 3MiH Y
CTPYKTYpi HmeneHTpaiizoBaHoi P2P komm’'roTepHOi Mepexi. 3alpolnoHOBaHA
MaTeMaTHYHa MOJIeNb MoXe OyTH - BUKOpUCTaHA JUII IPOTOTHILYBaHHSI
pEKOMEeH Al HHIX CHCTEM Y PI3HUX cdepax AisIbHOCTI.



VY TpeThOMY PO3[IiTi MPOBENEHO JOCIIIKEHHSI METOMIB 30epeKeHHS JaHUX Y
peKOMEHIaIiHHUX CUCTeMaX. 30KpeMa, IPOBENEHO AOCIIPKEHHS PI3HUX CTPYKTYP
InaHuX i 30epiraHHs 1H(opMallli peKOMEeHJAIiHOI CUCTeMHU Ta MOpPiBHSIIBHUIA
aHami3 e(QeKTUBHOCTI IX BHKOPUCTaHHS 3a 3aTpaTaMH dacy Ta mam’sTi. Jms
IIPOBEIEHHS €KCIIEPUMEHTIB 3 TMOPIBHAHHS €(QEeKTHUBHOCTI -3aCTOCYBAHHS Pi3HUX
CTPYKTYp JAaHUX 3a 3aTpaTaMH dacy Ta IaM’sITi Oylo po3poOieHO NporpamHy
iMiTanifiny Mozjenb iHGOpPMAIiMHHX NpOIEeciB PEKOMEHJAIIMHOI CUCTEMH Y
KOMIT'YOTEpHIN Mepexi, B sKifi OyJ0 OKpeMO BHIIJIEHO TPU OCHOBHI CYTHOCTI —
aredT, cecis Ta 006’ekT. IIpoBemeHO cepil0 EKCIepUMEHTIB Ha po3polieHii
IporpaMHiii Mojerni, 30KpeMa, MOCTIPKEHO TaKi CTPYKTypU JaHMX SK 3B’S3HHM
CIIMCOK, PO3TOPHYTHH 3B’SI3HUI CHHCOK, Xem-Tabnuis, B-nepeBo, B+-gepeBo Ta
Oimapua  jgiarpama  pimeHb.  Po3pobieHo  Meron — 30epiraHHs  JaHUX
PEKOMEHIAIifHOT CHCTeMH JUIsl OJHOPAHTOBUX KOMII'IOTEPHUX Mepex Ha OCHOBI
Xel-Ta0JuIb Ta PO3TOPHYTHX 3B’SI3HUX CIHCKIB, Ta IPOBEIEHO EKCIIEPUMEHTH
IV BU3HAUEHHS e(eKTUBHOCTI HOro poOOTHM 1 TMOPIBHSHHS 3 iCHYIOUUMHU
METOHaMHU. »

VY 4eTBepTOMY PO3IiTi PO3pOOICHO aHAIITUYHY MOJENh peKOMeHAaliiHol
CHCTEMH ISl IENEHTPAaTI30BaHOI OJJHOPAHTOBOI KOMIT FOTEPHOI Mepexi Ta crociod
GopMyBaHHS peKOMEHMAIIi KOpUCTyBadyaM 3 BpaxXyBaHHSM KUTBKOCTI HepexoiB
10 3aBaHTaXEHHs JaHuxy P2P mepexax. Takox po3poOieHO METOH MOLIyKy Ta
¢inpTparnii JaHUX pPEeKOMEHIANIHHOI CHCTEMOIO i (hOpMyBaHHs peKOMEHalin
KOPHCTYyBa4aM  OJHOPAHTOBOI  JEIIEHTPaNi30BaHOI KOMIT'IOTEPHOI  Mepexi.
IIpoBefieHO EKCIIEPUMEHTH I BU3HAUEHHS SKOCTI poOOTH 3alpOIOHOBAHOTO
METOJTY MOINIYyKY Ta GinbTpallii JaHUX peKOMEHAIifHOI0 CUCTEMOIO.

BUCHOBKH MICTATH OCHOBHI HayKOBI Ta MPaKTUYHI pe3yJbTaTh OTpUMaHi y
po06OTI Ta BiAMOBINAIOTH 3asIBJIEHIN MeTi 1 HayKOBiH 3a7a4i TOCTiHKSHHSL.

Jluceprariiiina po0oTa MpeNCcTaBisie COOOI0 3aBepIeHy HAyKOBY IIpallio,
MeTa Ta IOCTABJIeH] 3a/a4i JOCIi[UKeHHs HOBHICTIO BUKOHAHI.

5. Bigcyrmicte (HasiBHiCTH) NOpYIIeHb MPHHOHUINB aKageMI4HOI
A00pOYeCHOCTI
OsHak NMopyIIeHb MPUHIIMIIIB aKaIeMivyHOI JOOPOYEeCHOCTI HE BCTaHOBJICHO.

6. IloBHOTA BHKJIAICHHS JUCEPTALIL B ONy0JiKOBaHUX NPAaLsX

PesynbraTi, oOTpuMaHi B JucepTamiiiHii poboTi, BimoOpaxkeHO Yy
21 HayKoBi# mparli, MPEeACTaBIeHUX 7 HAYKOBUMH CTATTSIMH, IO OIyOJiKOBaHi B
(haxoBuX BHIAHHIX YKpaiHHM, 3 HAyKOBUMM IpalsiMM, SKi BKIIOYEHI [0
HayKoMmeTpuuHOi 6a3m Scopus, 11 Te3amMu MIKHapOJHHX HAYKOBO-TEXHIYHHX
KoH(DepeHTIIiH.



BBakaro, piBeHb Ta KIJIbKICTh HAyKOBHUX IyOmikariii 3moOyBada IiIKOM
JIOCTATHIM.

7. 3ayBaskeHHsI Ta HeJOJIKH AHCcepTANii Moo i opopmaenns i smicry.

BapTto Bii3HAUMTH JesKi HEJOMIKH qUCepTaIliiiHOT poOOTH:

1. ¥V nuceprariii BUKOPUCTOBYEThCS TEPMiH «MYJIBTUTPUTCPHUI», ajie HE
HAA€THCS HOro BU3HAYEHHS Y KOHTEKCTI TaHO1 poOOTH.

2. BingcyTHi meranbHi MOSCHEHHS 10 PUCYHKY 2.2., KM MiCTHUTh IIPUKIIAJ
IIPOIECY B3a€MOJIl By3JiB MYJILTUTPUTEpHOI cucTeMu 300py Ta oOpoOku maHMX
IUIS pEKOMEHTAIifHOT CUCTEMH, 1110 3HAYHO 3aTPyAHsE HOro po3yMiHHS.

3. V mpaktuuHili 3HAYMMOCTI poOOTH 3a3HA4yeHO, IO 3aIlpPOIIOHOBaHA
MaTeMaTH4YHa MOJIEIh IPOIEeCiB 300py i OOpOOKHM MaHWUX IJIsl peKOMEHIAIliHOT
CHCTEMH OIHOPAHTOBOI JIEIEHTPATi30BaHOI KOMII'IOTEPHOI MeEpeki JJT03BONIMIa
i IBUIIATH- TOYHICTh PE3yJIbTATIB MOJEIIOBAaHHA 10 5%. AJjie He 3a3HaueHo, IO
JI03BOJISIE TOCSATTH TaKa ITiJBUIIEHA TOYHICTh MOAEIIOBaHHS Y KOHTEKCTI pO3POOKH
HOBHX METOIIB POOOTH PEKOMEHAAIIMHAX CUCTEM.

4. Posmin  4.1. 1mo MIiCTUTHP pPO3POOKYy  aHATITHYHOI  MOJIEINi
pPEKOMEHIaNiHOI CHCTEMH, NOULNBHO Oysno 6 po3MICTUTH y 2 pO3Aii JucepTarii
BUXOJISTYU 3 OTO 3MICTY.

5. BincyTHi MIpaKTHUYHI pexoMeHiarii 11(0Ji () BIPOBAJKEHHSI
3aIIPOIIOHOBAHMX MOJIEJIE Ta METOMIB Y JEIEHTPai30BaHi KOMIT'IOTEPH] Mepexi,
1[0 BUKOPHCTOBYIOTH Pi3HI IPOTOKOIH POOOTH.

Ha Moro myMKy, He3BaXKarouW Ha BKa3aHi HEJOJIKH, JaHa IucepTaliiiHa
poboTa € BaXIIMBAM HAyKOBHUM JOCHIIDKEHHSM Ta 3acllyrOBy€ Ha IO3UTHUBHY
OIIIHKY.

8. BucHOBOK mI00 BiAMOBIAHOCTI JaHcepTamii BHMoOram, {Ki
BHCYBAaIOThHCS 10 CTyIIeHsI JOKTOpa ¢liocopii.

PosrnsHyTe nucepTamiiiHe JOCHipKeHHs 3100yBaya MixaBa B.B. Ha Temy
«Mogens Ta MeToau 300py i OOpOOKH JaHUX ISl PEeKOMEHJALIMHUX CHCTEM Yy
peer-to-peer KOMIT'FOTEPHHX MepeXkax» I[JIKOM BIJNOBifae BHMOIraM JIO
IUCEPTALifHOTO JOCHIDKeHHS Ha 3H00yTTS CTymeHs JokTopa ¢izocodii,
HasenenuM y ITocramosi Kabinery MinictpiB Yipainu Ne44 Bix 12.01.22 «IIpo
3aTBepUKEHHS [IOpSaKy TpHCYKEHHS CTyneHs JokTopa (imocodii Ta
CKaCyBaHHS DIIICHHS pa3oBOi CIEIiai30BaHOI BYEHOI pajd 3aKiIagy BHILOL
OCBITH, HAYKOBOI YCTaHOBH IpO TPHUCYMKEHHS CTyIeHsS mokropa (inocodii».
Iucepramis Moxe OyTH mpeicTaBieHa Uil oQiniHHOrO 3axHCTy B PpasoBii
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crelianizoBaHiii BYeHid pazi. ABTOp JAucepTamlii 3aciIyroBy€ Ha IPUCYDKEHHS
crymens jgokropa ¢imocodii 3a creniampHicTIo 123 Komm’roTepHa imKeHepis
ranysi 3uaub 12 [HpopMmaniiizi TexHONOTII.

Penenszent

1.T.H., Ipodecop,

3aBigyBad Kapeapu poOOTOTEXHITHUX

i TeJIEKOMYHIKAIIHHUX CUCTEM Ta KibepOesmneku

YepkacbKOro Aep>KaBHOI'O

TEXHOJIOTIYHOTO YHIBEPCUTETY Bononumup ITAJIATTH
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