BIAI'YK PEHEH3EHTA
KaHJIMJaTa TEXHIYHUX HAayK, TOIEHTa
Hazaposa Onexkcist CepriiioBuua
Ha qucepTalniiny poooty I'onpainepa [lenuca IropoBuya Ha TeMy
«MeToa Ta MoJeJIi onTUMI3AIil CHCTEeM MAacOBOT0 00CJIyTrOBYBAHHS
3 BUKOPHCTAHHSAM TEXHOJIOTII npiopuTe3anii BXiTHOT0 MOTOKY 3asIBOKY,
MOIaHy Ha 3100yTTs CTymneHs gokTopa dimocodii
3a criemianbHicTIO 124 CucteMHui aHami3

ranysi 3Hanb 12 [HpopmariiitHi TexHomori1

1. AKTyaJILHICTb TeMH JTOCJIIZKeHHS

3pocTatoya  CKJIAJHICTh CHUCTEM CTBOPIOE HEOOXIJHICTb Yy  BIPOBAKEHHI
BJOCKOHAJICHUX METOJIB YIPaBIIHHSA, IO JJO3BOJSIOTH 3a0€3MNEUYUTH MaKCUMAaJbHY
MPOJYKTUBHICTh 13 MIHIMAaJIbHUMU BUTpaTaMu. Y TOM K€ Yac, PO3BUTOK IIi€i Teopii
CIPSIMOBAaHUM Ha BUPILICHHS NPOoOJIeM ONTUMI3AIlT TPOLECIB, IO € aKTYaJIbHUMU IS PI3HUX
rajgyseil, BKJIIOYAIOYM JIOTICTHKY, 1H(OpMaIlllHI TEXHOJOrii Ta MPOMHUCIOBICTh. Yce 1e
H1JKPECTIOE 3HAUYIICTh TEOPli MACOBOTO OOCIYrOBYBAHHS AJIA MiJABUILIEHHS €()EKTUBHOCTI
Cy4aCHHUX CHUCTEM YIPaBIIiHHI.

BuxopucTtanHs aianTUBHUX METOIB PO3MOILTY 3alUTIB JTO3BOJISIE HE JIUIIIE IIBUIKO
pearyBaTH Ha 3MiHM HaBaHTa)XEHHS, ajie i 3amo0iraTu HaKOMWYEHHIO 3aIUTIB Y ueprax, nod
YHUKHYTH 300iB 4 BTpaTH NaHuX. BoHO He nuiie ctaburi3ye KpUTHYHI TpoliecH, aje i
cripusie epeKTHBHOMY PO3MOALTY pecypciB, 3amobdiraroun nepernoBHeHHS dyepru. Kpim Toro,
el miaxiJ A03BOJISiE BIPOBAKYBATH TOYHIILIE YNPABIiHHSA MOTOKAMH, OpPIEHTYIOUHCH Ha
cnenudiky Ko>KHOTO Kiacy 3aIuTiB.

3aBAsSKA THYYKOMY OaJIaHCYBAaHHIO, CUCTEMa MOKE OTIEPATHBHO pearyBaTH Ha IMIKOBI
HaBaHTa)XCHHSA, 0 BUHUKAIOTH YHACHIJOK PAaNTOBHX 3MiH y MOTOKax 3alUTIB, YHUKAIOUU
3aTPUMOK 1 300iB. Ba)KTMBUM aclieKTOM € TaKO MOXKIIUBICTh aBTOMAaTHYHOTO KOPUTYBaHHS
npiopuTeTiB OOPOOKH 3alUTIB, MO JT03BOJISE 3a0€3MEUUTH MEPIIOUYEPIOBY yBary KpUTUUHO
BYUTUBHUM 3a7adaM. L{e 0coOnmBO akTyallbHO JJI CHCTEM, SIKi MPAIIOI0Th B yMOBaX BUCOKO1
IHTEHCUBHOCTI 00pOOKM TaHUX 1 NOTPEOYIOTh BUCOKOI CTa01IbHOCTI pOOOTH.

3aBASKM ONTHMI3allii MPOIECIB BIAKPUBAIOTHCS MOXKIUBOCTI IS BIIPOBAKCHHS

HOBHUX TEXHOJIOTIH, fIKI CHPUSIOTH MiABUIICHHIO NPOAYKTUBHOCTI Ta amanTuBHOCTL. Lle,
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CBOEIO YEProlo, T03BOJISE€ 3MEHIIIUTH BUTPATH PECYPCiB, MiIBUIUTH SKICTb OOCIyTOBYBaHHS
Ta 3a0e3MeYnTy CTabUTFHUN PO3BUTOK Y JJOBTOCTPOKOBIH MEPCIEKTHUBI.

Omxe, BBaxkaro, 1o aucepramiitna podora lNompminepa J[. 1. Ha Temy «Meton Ta
MOJIedl ONTHUMI3allli CHUCTEM MacoBOTO0 OOCITYrOBYBaHHS 3 BHUKOPHUCTAHHAM TEXHOJOTI
npiopuTe3allii BXiTHOTO TOTOKY 3asBOK» € aKTyaJbHOIO Ta Ma€ SK TEOPETHYHHUH, Tak i

MpPaKTUYHUH 1HTEpec.

2. CTyniHb OOIPYHTOBAHOCTI HAYKOBHUX I0JI0KE€Hb, BAUCHOBKIB Ta peKOMeHAaNil,

XapPaKTePUCTUKA 3MICTy auceprauii

HaykoBi mosioxeHHSI, BUCHOBKM W PEKOMEHJallii, MPEeACTaBlIeHl y JaucepTarliiiHii
po0OO0TI, XapaKTEPU3YIOThCA YITKOIO OOTPYHTOBAHICTIO Ta MiATBEPXKEHOIO JTOCTOBIPHICTIO.
Bonu moOynoBaHi Ha OCHOBI KIIFOUOBHMX IMPUHLMIIIB TEOpIi MAacoBOro OOCIyrOBYBaHHS, a
TaKOX PE3yJbTATIB TEOPETHYHUX 1 MPAKTUYHUX AOCTIIKEHb YKPAiHCBKHX 1 3aKOPJOHHHUX
HAYKOBIIIB, Kl 3aiMarOThCS MUTAHHSIMH OINTHUMI3allli Ta TUIAHYBaHHS OOpOOKM 3asBOK Yy
HaBaHTa)XEHUX cucTteMax. OcoOyMBY yBary NpUAUIEHO BPaXyBaHHIO CyYacHHMX HIAXOJIB JI0
pO3pOOKM TpOTpaMHOro 3a0e3MeueHHs, 10 TNepeadadyaroTh BUCOKUN pIBEHb SKOCTI,
MOJAYJIBHOCTI Ta aaantuBHOCTI. KpiM TOoro, y po0OTI BHUKOPUCTAaHO HaWKpalll MPaKTHUKU
MPOEKTYBAHHS MPOTPAMHOr0 3a0€3MEYEeHHs, 110 MiABUIIYIOTh €(PEKTUBHICTh CHUCTEM Ta
3a0€3Me4yI0Th IXHIO CTIMKICTh /IO 3MIH HABAHTA>KCHHS.

Pesynbrat poboTu OynM YCHIIMIHO TMPEACTaBICHI Ha MDKHApOAHUX (opymax i
KOH(epeHLISIX, U0 MIATBEPIKYE IXHIO 3HAYMMICTh y BUPILIEHHI aKTyaJbHUX HAYKOBUX
3aBaaHb. OTpUMaHI BUCHOBKM JEMOHCTPYIOTh HOBATOPCHKMM MIAXiA 1O ONTHMI3alii Ta
OaylaHCyBaHHSI pOOOTH CUCTEM.

VY Mexax AOCHiHPKEHHS aBTOp 3allpONOHYBAB BJIACHUI METOJM Ta MOJENi, Mo Oynu
peanizoBaHl B CIEMIai30BaHUX MpOrpaMHUX pimeHHsX. lle migkpecnatoe yHIKaIbHICTh
MIIX0Ay Ta BUCOKUH PiBEHb MPO(dECIiHOCTI, M0 3a0€3MeUnii JOCATHEHHS IMOCTaBJICHUX
LJIEH.

[IpakTH4Ha IIHHICTH MOCHIIKCHHS BUSIBISETHCA y HOTO IIMPOKHX MOKIHMBOCTAX
3aCTOCYBaHHS. 3ampoIOHOBAHI PIIICHHS MAalOTh YHIBEpCAJIbHUN XapakTep 1 37aTHI CIPHUSITH
PO3BUTKY HE JHIIE B MeXax MeBHOI cdepu, a ¥ y MIHMPHIOMY KOHTEKCTI CY4acCHHUX
TEXHOJIOT1i, CIPSIMOBAHUX Ha CTAOUIBbHICTD 1 IPOJAYKTUBHICTH CUCTEM.

3MiCT AMCepTaliiiHOi pOoOOTH NEMOHCTPYE BUKOPHCTAHHS CHUCTEMHOIO MIAXOAY [0

NOPOBEJCHHS JOCHIPKEHHS, IO BiloOpakaeTbcs B 1i JOriuHiid CTpykTypl. [lucepraris
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CKJIQIA€ThCS 31 BCTYIy, YOTUPHOX PO3JALIIB, BUCHOBKIB, CIIMCKY BUKOPHCTAHUX JDKEpEN Ta
JIOJTaTKIB.

VY BeTyti copMyTbOBaHO METY Ta OCHOBHI 3aBJIaHHS JHUCEPTallii, aKI[EHTOBAHO yBary
Ha 11 HayKOBIM 1 MpakTU4HIA 3Hauymocti. HaBeaeHo mani momo ampobarii pe3ynpTaTiB
JOCITIDKCHHS, a TaKOK 3a3HAYCHO CIHUCOK MyOJiKaIiiii aBTopa, skl BiI0OpaxaroTh KIIOYOBI
pe3ynbTaTH BUKOHAHOT POOOTH.

VY nepuiomMy po3auil po3rsSHYTI JITEPATYpHI JKEpesia 3a HalmpsIMKOM JIOCIIII>KEHHS,
OMHMCAaHO CHUCTEMY MAaCOBOTO OOCIYroBYBaHHS 3 OOMEXKEHOI YEpror Ta MOKIHUBICTIO
BiZIMOB. OcoOyuBHIl akieHT 3po0iieHo0 Ha (GOPMYJIIOBaHHI 3ajad  JOCIHIHKEHHS, IO
CIpPSIMOBAaHI Ha 3HMKEHHSI WMOBIPHOCTI BIAMOB. TakoX AJii IbOTO TUIy CHCTEM OIKUCAHO
MaTeMaTUYHy MOJIEJb iX pOOOTH Ha OCHOBI T€OPii MAPKOBCHKUX MPOIIECIB.

Y apyromy po3auii  JOCHIIPKEHO alTOPUTM POOOTH OararokaHadbHOI CHUCTEMH
MacoOBOT0 OOCIIyTOBYBaHHSI 3 OOMEXKEHOIO YEpProro Ta MIAXOAU 0 301IbIICHHS MPOITYCKHOT
3IaTHOCTI CHCTEMHU 31 CTaJUM MOTOKOM BXIJHUX 3asBOK. ByJi0 3ampornoHOBaHO MiAXif
3aCTOCYBaHHs IMpiopUTeE3allii 3a pO3MIPOM 3aJad Ta MOJAJIBIIMM IMOJIJIOM 3arajibHO1 Yepru
JUISL PI3HUX KJIAaciB 3a MPUHIMUIIOM BHUAUICHHS KBOT. OCOOJMBY yBary 30CEpeIKEHO Ha
BU3HAYECHHI MMOPOTOBOTO 3HAYEHHSI, IPHU JOCATHEHHI SKOTO 3asBKa MOBHUHHA 3MIHUTH CBOIO
Kareropiro. Takox OyJio 31MCHEHO YHCIIOBI €KCIIEPUMEHTAIbHI JIOCTIIPKEHHS, CIIPSIMOBaH1
Ha BUMIPIOBaHHS €(DEKTUBHOCTI PI3HUX MOJITHK YIPABIIHHS MPIOPUTETAMH.

Tpetiit po3nin aucepTarifHoi poOOTH MPUCBIYCHUM aHali3y IMIAXOAIB JO peai3arii
MPOTrPaMHOro TapajienizMmy, OyJo BUIUICHO MEpPeBarv Ta HEAOJIKHA KOXKHOTO 3 HHUX. Takoxk
OyJio 3ampoIlOHOBAHO 3aCTOCYBaHHS B3a€MOJIIOYOTO CHIBBUKOHAHHS JJIS MOJICTIOBAHHS
CHUCTEM MacOBOTO OOCITyrOBYBaHHS.

VY derBepToMy pO3Iiial NPOBEIECHO TIPYHTOBHUM aHali3 ICHYIOUUX AapXITEKTYpHHX
MIIX0AIB 70 TMoOymoBu mporpaM. Ha OCHOBI pe3ynbTaTiB aHalizy 3almporOHOBAHO
iHQopMaIliiiHy Ta KOMITIOTEPHY MOJEN IS PO3pOOKH MPOTPaMHOr0 3a0e3nedyeHHS,
MPU3HAYEHOTO I MOJICTIOBAHHS CHCTEM MAacOBOTO OOCIIYyTOBYBaHHsI, HAaBEJIEHO HEOOX1THI
cxemu Ta miarpamu. OcoOnuBY yBary OPHAUICHO JCTAIBHOMY po300py pearizoBaHOTO
mporpamMHoro 3ade3nedeHHs. PO3rIsIHYTO MEXaHi3Mi CHHXPOHI3aIlil B MOBI MPOTrpaMyBaHHS
Go. IlpencraBieHO CTPYKTYypy B3a€MOJii TMOTOKIB BUKOHAHHS, IO MOJEIIOIOTH POOOTY
OaraTokaHanbHUX cucTeM. ONMUCaHO JeTallbHy MOCIA0OBHICTh B3a€EMOJIIT MK KOMIIOHEHTaMH
CHUCTEMH T 4ac 0OpOOKHU 3asBOK, 30KpeMa, MEXaHI3MHU JUHAMIYHOIO YIIPaBIIHHS YepraMu

Ta MPIOPUTETAMH.
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BucHoBku nucepTamiifHOi poOOTH 4YITKO 0a3ylOThCS Ha MaTepianax JOCHIIKEHHS 1
TOYHO B1100paxaroTh OTPUMaH1 HAYKOB1 Pe3yJIbTATH.
Texct aucepramii Ta aHoTamis o(OpMIIEHI 3 JOTPUMAaHHSM BHMOT, BHU3HAYCHHX

MiHicTEepCTBOM OCBITH 1 HAYKH Y KpaiHU.

3. loCTOBIipHICTh TA HOBM3HA HAYKOBHUX I10JI03K€Hb, BUCHOBKIB I peKOMeHaauii,

chopmysIbOBAHMX y qUCEPTANil

ABTOpOM OyJI0 MPOaHAII30BaHO Ta y3araJlbHEHO 3HAYHUN OOCSIT TEOPETHUYHOTO Ta
MPAaKTHYHOTO MaTepiany, 1o JO3BOJIUIO OTPUMATH HACTYITHI HAYKOBI pe3yJbTaTH, a caMe:

— BIIEpIIE 3alpONOHOBAHO 1H(OPMALIMHY Ta KOMIT IOTEpHY MOJEI aHaJli3y MpOIIEeCiB
MacoBOr0 0OCITYrOBYBAaHHS 13 3aCTOCYBAHHSIM B3a€MO/IIIOUOT0 CIIIBBUKOHAHHS (concurrency):
0COOJIMBICTIO 1H(OPMALIIIHOT MOAEN € PO30UTTS BCHOTO Ipouecy OOpOoOKM Ha MPOCTI
ACMHXPOHHI oOrmepallii, a OCOOJMBICTIO KOMIT IOTEPHOI MOJEN € MaKCUMAaJbHO €(EKTUBHE
(yHKIIOHYBaHHS 0ararornoTOKOBOCTI;

— HalyJia oIaJIbIIIOTO PO3BUTKY MOJEH PO3OUTTS 3arajibHOTO BX1THOTO IMOTOKY 3asiBOK
0 KaTeropisfx 3a pO3MIpOM B YACTHHI 3aCTOCYBAaHHS MOJILTY YEPTH OYIKYBaHHS 32 KBOTAMU;

— YIOCKOHAQJIEHO METOJI ONTHMIi3allli CUCTEeM MacoBOTO OOCITyrOBYBaHHS B YaCTHHI
npioputesarlii menmux 3ana4d SJF (Shortest Job First), 3aBnsku BUKOPUCTaHHIO KOMOIHOBAaHOT

CUCTEMH TMPIOPUTETIB.

4. lloBHOTa BHKJIaAY B HAaYKOBHX mNyOJikauisix, 3apaxoBaHUX 32 TeMOIO
auceprTanii, HAYKOBHUX I10JI0KE€Hb, BHCHOBKIB i pexkomMeHaauii, cpopMyJIbOBaHHUX Y

aucepramii

['onoBH1 pe3ynbTaTv, BUKIAIEHI y JUCEpTallii, JTOCUTh TOBHO MpPEACTaBICHI y 5
HAyKOBUX NyOJIKaIlisX, cepea SKUX 3 CTaTTi OMyOJIIKOBaHI y BUJIAHHSX, 3a3HAYEHUX B
nepeniky HaykoBux ¢axoBuX BHJaHb YKpainu (kareropis b) 3a cmemiampHicTio 124
CucremHuMit aHai3, a 2 Te3M JAOMOBIAEH YBIMIUIM 10 301pHUKIB MaTepialliB, MATOTOBICHUX Y
paMKax MDKHapOJHUX HAYKOBUX KOH(eEpeHIH

HaykoBi pe3ynbratu, mNOpeaCTaBieHI B JucepTallii, BIA3HAYAIOTHCS 3HAYHOIO

MPAKTUYHOKO I[IHHICTIO Ta JEMOHCTPYIOTh BHUCOKHH PiBEHb CaMOCTIMHOCTI MPOBEICHOI



JOCITITHUATIBKOT pOOOTH.

5. 3HauymicTh [AOCHIIKEHHS Ui HAyKM | NPAaKTHKH Ta IUIAXH HOro

BUKOPUCTAHHA

[IpuknagHa 3HAYYHIICTh JAMCEPTAIliHHOI pOOOTH TOJIITaE 'y  po3poOIll  Ta
OOTpYHTYBaHH1 1HHOBAIIMHUX IIJAXOMIB JO BHUPINIEHHS aKTyaJdbHHUX HAyKOBHUX 3aBJIaHb,
COPSIMOBAaHUX Ha BJOCKOHAJICHHS METOJy Ta MOjeNeld ONTUMi3alii CHUCTEM MacoOBOTO
00CITyroByBaHHS 3 BUKOPUCTAHHSIM MPIOPUTE3AIlii BX1THOTO MMOTOKY 3asBOK.

Po3pobieno iHdopMalliiiHy Ta KOMII' IOTEpHY MOJENI JJIS JOCTIJKEHHS MPOLECIB Y
CHUCTEMaX MacoBOTO OOCIyroByBaHHS, IO JO3BOJII€E €(PEKTUBHO MOJAETIOBATH U
onTUMIi3yBaTh (YHKIIOHYBAaHHS TaKWX CHCTEM B YyMOBaX 3HAYHOTO HaBaHTAXKCHHS.
PeanizoBano mporpamHe 3a0e3neyeHHss Ha OCHOBI MoBU (O, sIKe peasizye KOHUEMIIO
B3a€EMOJIIIOYOTI0  CIIBBUKOHAHHS, 10 JO3BOJSE 3HAYHO MIJBUIIUTH €(PEKTUBHICTD
BUKOPUCTaHHS 0araTosiIEPHUX IMPOLIECOPIB, a TAKOX HAOJIM3UTH CUMYIIALIIO 10 MOBEIIHKH
peanabHOro mporecy. IMrmieMenTailisi XapakTepu3yeTbes JOTPUMAHHSIM BHUCOKUX CTaH/IAPTIB
SKOCTI, IO BKJIIOYAlOTh MOJIYJBHICTH 1 MaciTaboBaHiCTh. Lle 103BOJIsi€E 3acTOCOBYBATH
OTpUMaHI pPE3yJNbTaTH y OaraThOX Taly3sX HAYKHM Ta TEXHIKH, JI€ € HEOOXIJIHICTh Yy
BUKOPUCTAaHHI TMapalielbHUX a00 aCHUHXPOHHUX OOYHUCIICHb, 3a0€3MeYylour BHUCOKY
MPaKTUYHY IHHICTb.

Takoxx pe3yJabTaTH OTpUMaHI B XOJ1 JHUCEPTALIMHOTO TOCIIKCHHS BIPOBAKCHI B
OCBITHIA Tmporiec XapKiBCbKOTO HAIIOHATLHOTO YHIBEPCUTETY PalOCIeKTPOHIKH (TIpU

BUKJIaJIaHH1 JucUUIUTiHYU «I[porpamMyBaHHs» Ta IpH MiATOTOBLI KBai(iKaliHUX pOOiT).

6. BincyTHicTh (HASIBHICTH) NOPYUICHHS AKaeMIYHOI J0OPO4Y€eCHOCTI

Y poOoTi BiJICYTHI O3HAaKM MOPYIICHHS NPHUHIMIIB aKaJeMIYHOi J0OpPOYECHOCTI,
BKJIFOYAIOYM aKaJeMIuYHUN IUIariaT, camoruiariat, dadpukaiiito uu ¢anbcudikaiio JaHuX.
[IpenacraBnena 70 3axWMCTy JUcCepTallisi TIOBHICTIO BIAMOBIJA€ YWHHUM HOPMaMm

3aKOHOJIaBCTBA Y c(hepl aBTOPCHKUX 1 CYMDKHUX TIPAB.

7. IMCKYCiliHi MOI0KeHHS TA 3ayBasKeHHs W00 3MICTY JMcepTaliifHOl podoTH i



il OKpeMHuX I0JI0KeHb

BapTto 3BepHyTH yBary Ha KijgbKa JUCKYCIMHHX acIleKTiB 1 MOMEHTIB, $IKi, HA MOIO
JYMKY, HEIOCTaTHLO TIOBHO PO3KPUTI y AUcCEpTarlii. 30KkpeMa, CIIiJ1 3a3Ha4YUTH HACTYITHE:

1) B pobotri cmig Oyino © mpuaAUIMTH OUIBIIE yBard MOPIBHSIHHIO €(EKTUBHOCTI
3aCTOCYBaHHS 3aIlPOIIOHOBAHUX METOMY Ta MOJCNIEH IO BIIHOIIEHHIO 10 MPOIIECIB 13
HEOJHOPIAHUM BX1THHM MOTOKOM BUMOT;

2) MeToaM KOMYHIKAIlli MiXK aCMHXpPOHHMMH IOTOKaMHM BUKOHAHHS, IO 3rajaHi y
nyHKT1 3.3.3, HE rapaHTylTh BIJACYTHICTb CTaHIB TOHOK a0O B3a€MHOTO OJIOKYBAaHHS 3a
YMOBHU TOMHUJIKOBOTO BHUKOPHUCTAHHS, XO4a 1 3HAYHO 3MEHIIYIOTh PIBE€Hb CKJIAIHOCTI
3aCTOCYBaHHSI IHCTPYMEHTIB;

3) micast po3poOieHHs 1HPOpMAIliiHOT Ta KOMIT I0OTEPHOI MOJIENIe aHali3y MpoIEeCiB
MacoOBOTO 0OCIIyTOBYBAaHHSI 13 3aCTOCYBaHHSIM B3a€MOJIII0YOTO CIiBBUKOHAHHS (c. 160 — 187,
po3ain 4) aBTOpOBi NOLIILHO Oysio O 3BEpHYTH yBary Ha iX MOTEHLIMHE 3aCTOCYBAaHHS Y
XMapHHX CepBicax Jjisi OalaHCyBaHHSI HABAaHTAKCHHS MK CEpBEpaMu;

4) y migposnini 4.3.2 HaBOAUTHCA cHUCTEeMa Jiarpam 3a metonosoriero C4, mopedHo
OyJ0 O croyaTKy JIeTalbHIIIE PO3KPUTH CyTh Ta NIEpeBaru 3a3Ha4€HO1 METO 10JIOT1i;

5) y po3aini 4.2.6 HagaeThcs onmuc KaHauiB y MOBI GO Ta 3a3HAYa€ThCs BIJACYTHICTH
MO>KJIMBOCTI CTBOPEHHSI KaHally 3 HeoOMexxeHUM OydepoM, oAHaK, e HEeMOTIK MOXHa
YAaCTKOBO KOMIIEHCYBaTH 3a pPaxXyHOK 3acTtocyBaHHsS noSQL 0a3 maHux, 1m0 MOXYTh
MpaIfoBaT B ONEpaTUBHIN MaM’aT1i (Hanpukiaa, Redis);

6) B aucepTailliiiHiii poOOTI 3aCTOCOBYETHCS BEJIMKA KUIBKICTh aHTJIOMOBHUX TEPMIiHIB,
10 HE MalOTh MPSIMUX AHAJOTIB B YKPAiHCHKiM MOBI, TOMY JJIsl KPalloro po3yMiHHS 3MICTY
poOOTH HE BUCTAYAE TIIOCAPIS 3 TAYMAUYCHHSIMH IIMX TEPMIiHIB.

HaBeneHni 3ayBakeHHS KOJJHUM YHHOM HE MPUMEHITYIOTh 3arajibHy IMO3UTHBHY OIIHKY
JTUcepTaIiitHoi poOOTH, a HaBMAKK MiAKPECIIOITh CKIATHICTh JOCHIKYBaHOT TEMaTUKU Ta

MOXYTbh OYTH BUKOPHUCTAHI SIK HAIIPSIM /11 MailOyTHIX HAYKOBUX JOCIIKEHb.

8. 3aranbHa oninka po00TH, i BiAMOBIIHICTH BCTAHOBJIEHUM BUMOTraM
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Hucepraniitna pobora [onppinepa JI. 1. Ha Temy «Metoa Ta Mozeni ONTHMIiZamil
CUCTEM MacOBOI'O OOCIyTOBYBaHHS 3 BUKOPHMCTAHHSIM TEeXHOJOTII IpiopuTesalii BXIAHOTO
IIOTOKY 3asBOK» € 3aBEPIIEHOI0 CaMOCTIHOI HayKOBOWO Tpalieto. BoHa BpaxoBye CydacHi
TEOPETH4Hi, METOJUYHI ¥ MPaKTU4HI aCreKTH BUPIIIEHHS aKTyaJbHOI HAyKOBOI mpodieMu
Ta mependavae CTBOPEHHsI CYy4acHOTO epeKTHBHOTO METOAY ONTHMi3allii CHCTEM MaCOBOTO
00cyroByBaHHS IIJISXOM 3aCTOCYBaHHS TeXHOJIOrIT mplopuTe3arii BXiAHMX MOTOKIB 3asABOK i
YIOCKOHaJIEHHS MOJeJIel IS 1X IpOrpaMHOro MOJEMOBAHHS.

3BKAIOYM HA BaXJIMBICTh 3mM00yTUX aBTOPOM HAYKOBHX pe3yJIbTATIiB, IXHIO
aKTyallbHICTh, HAYKOBY  HOBHU3HY, OOIDYHTOBAHICTH 1 MPakTU4YHy  3HAYYIIICTH
chOpMyITROBAHUX TIOJNIOXKEHE Ta BUCHOBKIB, & TAKOX TOTEHITIAN JUTS TOJAITBINOTO PO3BUTKY Y
BIAMOBIAHIM Tamy3i, MOXHA 3pOOMTH BHMCHOBOK TIIpO BHMCOKY SIKICTH IPOBEIEHOrO
aocmigxeHHs. Takum 9uHoM, poboTa Bimmosimae cremiansHOCTi 124 CUcTeMHUH aHami3 Ta
BCIM BUMOTAM, II0 BHCYBAIOTHCS JO IUCepTaIlii HA 3100yTTS HAYKOBOTO CTyIEHs JOKTOpa
dinmocodii 3rigro na. 6 — 9 «llopsaky mpuCyIDKeHHS CTyIeHs mokTopa dinocodii Ta
CKacyBaHHS PIlIEHHS Pa30oBoOl crielliali30BaHOl BUEHO! paay 3aKyiaxy BUIIOI OCBITH, HAYKOBOL
YCTAHOBM IIPO IPHCYIDKEHHS CTYIEHs NOKTOopa (isocodii», 3aTBepkeHoro IlocTaHoBoro
KMY Bin 12 ciuns 2022 p. Nod44 (i3 3miHamu, Bgeceuumu noctanosamu KMY Ne 341 gig
21.03.2022, Ne 502 Big 19.05.2023, Neo 507 Bix 03.05.2024).

Orxe, BBaxalo, W0 aBTOp JucepTauifiHoi poGortH, [onmbiinep Jlenwc Iroposud,
3aCIYrOBYE€ Ha IPUCYIDKEHHS HAayKOBOrO CTyIEHS fokTopa ¢inocodii B ramysi 3Hanp 12

[ndopmaniitni TexHOMOTI 38 crienianbHicTIO 124 CucTeMHHUH aHAaTi3.

Penensenr:

KaHIWIAT TEXHIYHUX HAYK, JOIEHT,
IOUeHT KadeIpy NPOTPAMHOI iHKeHepil
XapKiBChbKOro HAIlIOHAIBHOTO

YHIBEPCUTETY paniOeNIeKTPOHIKH i W Onexciit HASAPOB

" " &
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