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Crpykrypa

eK3aMeHALIMHOT0 OlJIeTy /10 BCTYITHOI0 iCIIUTY

0 ACHiPAHTYPH i3 ceniaJbHOCTI

122 «KoMn’10TepHi HAYKHW»

daxoBe BCTymHE BUMPOOYBaHHS 1711 KOHKYPCHOTO BITOOPY 0Ci0 /10 acmipaHTypH

3a cnemianpHicTIO 122 «KoMmmm’toTepHi Hayku» JUisi 3100yTTS OCBITHBO-HAyKOBOTO

CTYIIEHSI «TOKTOp (hutocodii» MpoBOAUTHCS Y (OPMI YCHOTO ICIIUTY.

Jns BcTynmy 10 acmipaHTypu OUIeT 1jisi NpOBeNEeHHS (axOBUX BCTYIMHHUX

BI/IHpO6YBaHB CKJIaJa€TbCA 3 3 UTaHb:

—Ieplle MUTaHHS OLIHIOETHCS 33 IPABUIbHY BIAMNOBIAb MAKCUMAJIBHO Y 65 OaniB

(mutanHs g 6utera Bubupaetses 3 1, 11 1 I po3ainiB nporpamu);

—Jpyre TUTaHHS OIIHIOETHCS 33 MPABWIbHY BIAMOBIAH MAKCUMAIBHO Y 65 OaliB

(mutanHs A O6inetn Bubupaetses 3 IV 1V po3ainiB nporpamn);

—TPETE OIIHIOETHCS 3a MPABWIBHY BIAMOBIHF MakCUMaIbHO y 70 GamiB (MUTaHHS

1151 611eta Bubupaethes 3 VI po3ainy nporpamu).

Pe3ynbpTaTi BCTYIMHOTO ICIIUTY OIIIHIOIOTHCS 3a mikanoro Bix 100 go 200 6autis.
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BCTYITHOT'O ICIIMTY /10 aCHipaHTypH
3a cneniajabHicTIO 122 « KoMn’1oTepHi HayKn» BioOpazkae Taki po3aiiu
TeOPEeTHYHHUX Ta MPAKTHYHUX OCHOB y cepi KOMII'IOTEPHUX HAYK:
- MaTeMaTH4YHI OCHOBU B KOMII IOTEPHUX HAyKax;
- QITOPUTMH, CTPYKTYPH JIaHUX Ta TEOPETHUYH1 OCHOBU MPOTPaMyBaHHS,
- IapaJielibHi Ta pO3Mo/IIeHI 00YNCIICHHS;
- MareMaTH4HE MOJEIIIOBAaHHS T4 CUCTEMHUMN aHaMIi3;
- MAaIllMHHE HAaBYaHHA, IITYYHUH IHTEJIEKT Ta IHTEIEKTyalIbHI CUCTEMH;

- 3axXHuCT JaHHUX B KOMH’IOTepHI/IX CUCTCMAX Ta MCPCIKaAX.

1. MATEMATHUYHI OCHOBH B KOMII'IOTEPHUX HAYKAX

1.1.Teopis MHOXHMH Ta aiareOpaiudi cuctemu. Omneparilii HaJg MHOKHHAMH, MPSIMUN
n00yToK. IlOoTy»X HICTh MHOXHWH, TOPIBHSHHS MHOXUH. biHapH1 BiJHOIIEHHS,
OCHOBHI KJIaCH: €KBIBAJICHTHOCTI, YAaCTKOBI Ta JIIHIMHI TOPAIKH, (PYHKI[IOHATBHI
BiHOMIEeHHs. Omnepauii Haja OIHAPHUMM BIIHOUIEHHSIMU: TEOPETUKO-MHOKHUHHI
omeparlii, A00yTOK, 1HBEpCisi, 3aMKHEHHs. AureOpaiuHi cUCTeMU: airedpu,
peTALIHI MOICTI.

1.2.Marematnyna norika. AnreOpa Jjoriku: OyneBCchbKi (YHKIII, €KBIBAJICHTHICTh
dbopmyI, HOpMalbHI (OpPMH, TTIOBHOTA Ta 3aMKHEHICTh. [IpenukaTu, oOUrCICHHS
pEeIUKaTUBIB.

1.3.Kom0Oinaropuka. IlepecraHoBKHM, pO3MIIIEHHS Ta CHOJydYeHHs. Mertonu
nepepaxyBaHHs 00'ekTiB. MeTo 1 BKIIFOUSHHS - BUKITIOUCHHA. PeKypeHTHI MeTOoIH.
Merton TBipHUX (QYHKIIIH.

1.4.T'padpu. Bepmman 1 pedpa. CyMIKHICTh Ta IHIIMACHTHICTh. 3B S3HICTh, MUISXH 1
nukin. EinepoBu rpadu. ['aminerona rtpadu. [lepesa. Ilnmamapni rtpadm.

PosdapOyBanns rpadiB. Mepexi 1 TOTOKH B MEpEKax.
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1.5.®opmanbHi MOBU Ta aBTOMaTH. [Ipupoani Ta popmanbHi MOBH, CEMaHTHKA Ta
cuHTakcuc. ['pamatuku Ta aBToMartu. CKIHYEHHI aBTOMaTH, AaBTOMATU 3

MarasuHHOIO naM’ aTTi0. KOHTEKCTHO BijIbHI MOBH.

2. AITOPUTMH, CTPYKTYPU JAHUX TA TEOPETUYHI OCHOBH
MMPOI'PAMYBAHHA

2.1.CTpyKTypH TaHUX: CTEK, 4epra, Ky4da, JepeBo, rpad, Xeu-Tabauris.

2.2.11oHATTA Ta BIACTUBOCTI anropuTMiB. PexypcuBHi ¢yHKIil, Mmamuuau TrropiHTa,
HOpPMaJIbHI aNropuT™Mu MapkoBa.

2.3.Anroputmu coptyBanHs. lIIBuKe copTyBaHHS.

2.4.JlunaMiuHe TpOTpaMyBaHHS Ta Kali0H1 aITOPUTMH.

2.5.AnroputmMu Ha Trpadax. [lomyk B riMOMHY Ta B UIMPHUHY. TOMOJIOTIYHE
copryBanHs. [lomyk mukiiB B rpadi: EinepiB ta I'aminbroniB 1uki. [lomryk
HalKopoTmux wuisaxiB: aiaroputmu [leiikcrpu, dnoitna-Yopuena, bemimana-
®opaa. OcroBHi aepea. Anroputmu Kpyckana ta Ilpima. Matpuis Kipxroda
MOIIYKY KUTBKOCTI OCTOBHUX JIEpeB. 3aj1aya Npo MaKCUMaJIbHHUM MOTIK.

2.6.MoBu mporpaMmyBaHHsS: TMPOLEAYPHO OpPIEHTOBaHI, NPOOJIEMHO-OPIEHTOBAHI.
CuHTaKCcuC 1 CEeMaHTHKA.

2.7.MoOBHI Tpolecopu: TPAHCIATOPH, iHTepnpeTraTopu. OCHOBHI €Tamy TPaHCIAIIII:
JEKCUYHUHN, CHHTAKCUIHUN Ta CEMaHTHUYHHI aHAII3M, ONTHUMI3aIlsl Ta TeHeparlis
kony. CUHTaKCHUYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

2.8.Meroau nporpamyBanHs. [lapagurma 00’€KTHO-OPIEHTOBAHOTO MPOrPAMYBAHHS,
3abe3neyeHHss MoaynbHOCTI. Knmacu Ta 00’extu. [HKamcymsmisa, ycnaakyBaHHS,
noximMopdizm.

2.9.CtpyktypHe mnporpamyBaHHs. DyHKIIOHaIbHE TIporpamyBaHHs. Jloriune
nporpaMyBaHHSI.

2.10. Cnenudikaris, Bepudikaiiis 1 TeCTyBaHHS TPOTPAMHOTO 3a0€3MCUCHHS.
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3. MAPAJIEJIBHI TA PO3INOAIJIEHI OBYUCJIEHHSA

3.1.Konuemniiis po3noaiaeHux odurcienb. OCHOBHI 3a/1a4l pO3MOIIIEHUX 00YUCIICHB:
PO30PiCTh, BIAKPUTICTH, THYUKICTh, PO3IIUPIOBAHICTb.

3.2.MapReduce: MeTomonoris 1 TEXHOJOTIS PO3MOAUICHUX O0YMCIeHb: Etam Map—
nonepeaHboi 00pooku, Etam Reduce - 3ropTku pe3ynbTaTiB.

3.3.BBenenns B cucremy Hadoop: ocHoBHai npuniunu Hadoop, komnonenTa Hadoop,
poboTa 3 HepeNlsIiiHUMU JaHUMH, NPUKIAaIM BukopuctanHia. MapReduce B
Hadoop.

3.4.Po3nomineni cepenopumia o0poOku iHGopmamii. Konmeniis mpobaeMHO-
opieHTOBaHUX cepenoBull. [IpeameTHo-opieHTOBaHi ©0a3um  manux  Data
Warehausig. OcHOBHI Mo/1eTi B3a€EMOJIiT pO3MOJIIJICHUX 00’ €KTIB: MOJCIb «KJTI€HT-
CEPBEPY, KIIEHTPATBLHUN KOOPJIUHATOPY» 1 «PO3IMOIICHE Y3TOJKESHHS.

3.5.BucokonaBaHTaXeHl CHUCTEMH 1 BHCOKONPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpU BUCOKOMPOAYKTUBHUX PO3MOJIIEHUX OOUYMCIIOBAIBHUX CHUCTEM.
PiBHi mapanenizmy. baratonmorokoBa Moielb MporpaMyBaHHS.

3.6.Cepgic-opieHTOBaHA MapaaurMa pO3MOIiIICHUX 00uYnciieHb. ba3oBi apxiTeKkTypH
CEpBIC-OPIEHTOBAHUX CUCTEM 3 IIA0JOHAMH B3a€EMOJII TUIY «3alUT-BIANOBIIbLY,
«yOmikaiig-manuckay. [IporpaMui areHTH 1 MyJIbTHAT€HTHI CEPBIC-OPIEHTOBaHI
cuctemu. CTBOPEHHS PO3MOIIJIEHUX JOATKIB Ha 0a31 TEXHOJIOT1i B€O-CEPBICIB.

3.7.Po3nonisieHi o04KCIIOBaIbHI IHPPACTPYKTYpU M XMapHI cucteMu. Posropranns
MpOrpaMHUX CHUCTEM B XMapHHUX cepenoBuinax. OcoOJUBOCTI B3aeMOJIi,

BIJIMIHHOCTI 1 CIIIJIbHI pUCH XMapHUX miatdgopm Amazon, Google, Microsoft.

4. MATEMATHYHE MOJEJIOBAHHSI TA CACTEMHU AHAJII3

4.1 1lpuamunu  1oOyJOBHM MaTeMaTUdHUX Mojenei. KoHrenis KiHeMaTUYHUX
aHaJIOTi, KOMIIApTaMECHTANbHUN aHam3. ImeHTudikaiis Ta OIIHIOBaHHS
napamMeTpiB  Moxaeneli. M’ske MojnemoBaHHS. IlepeBipka  ameKBaTHOCTI,

TECTYBaHHS, BaJUAalus 1 BepuQikailisa Moesei.
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4.2 Imitamiitai mogeni. [logieBe MomentoBaHHs, MOJACIIOIOYH alTOpUTMHU. Metoau
MomnTte-Kapno. Mepexu Iletpi. Metoau cuctemMHoi AuHaMiKu. MynbTiareHTHE
MOJICTIFOBAHHS 1 KOMIT IOT€pHA CUMYJISIIIS.

4.3.1lpuHInu Ta METOJOJIOTIsA cucTeMHOro aHanmizy. OCHOBM Teopli CKJIaTHUX
cucteM. OmHC CTPYKTYpPU CKJIQJHOI CUCTEMHU. J[eKOMIIO3WIIisl Ta arperyBaHHS.
Meton cunrynsipHux 30ypeHb. MeToa Majioro napamerpy.

4.4 Metonu ontumizanii cucreM. JliHiiiHE Ta HemiHiWHE mporpamyBaHHsA. Kpurepii
onTUManabHOCTI. OnTUMi3allis 3 oOMexxeHHAMH, MeToT pyHKI1H Jlarpanka, MeTO
mrTpa@HUX QyHKUIA. MeToau Ta alrOpuTMH MOLIYKY €KCTPEMYMY, KOHUEMIs
ICEBAOrPATIEHTHOCTI. AJITOPUTMH BUIIaJKOBOTO HOLIYKY.

4.5.0co0nauBoCTI AMCKpEeTHOI ontuMizalli. bynese nmporpamyBannsa. Meroa 'omopi.
Merton «rumtok 1 Mex». 3amadl  AMCKPETHOI onTuMmizamii Ha rpadax.
MeTaeBpUCTUYHI METOIM Ta AITOPUTMHU TUCKPETHOI omnTuMizamii. I'eHeTnuHi
anroput™Mu. MypalirHi KoJoH1i. MeToJ IMITaliiiHOTO BiAMAIy.

4.6.baratokpurepianbHa onrtuMizamig. [lapero onTtumanbHi po3B’s3KU. MeTon
NOCTYINOK, MIHIMakcHI MeToau. Mertoau 3ropTtku KputepiiB. CucremHa
ONTUMI3aIlis.

4.7.OcHOBM TeOpil MPUHUHATTA pillieHb. Teopis KOPUCHOCTI, BITHOIICHHS IMEpEeBary.
[Iponeaypu BubOpy anbTepHaTUB. MeTos aHamizy iepapxiil. [IpuliHgTTs pimieHs B
yMOBaX HEBU3HAYEHOCTI Ta pu3uKy. CTaTUCTUYHI METOIU TPUUHSTTS PIIICHb.
[TpuitHATTS pilieHb B yMOBax KOHGIKTY. IrpoBi mMeToau. YMOBHM pIBHOBArwu.
KonexktuBHi MeToaM NPUUHATTS pillleHb. balieciBcbki Mepexi. Meroau

dbopMyBaHHS UMOBIPHICHOTO BUCHOBKY Y baileCiBChbKMX Mepexax.

5. MAIIMHHE HABYAHHS, IITYYHU THTEJEKT TA
IHTEJIEKTYAJIbBHI CUCTEMMUA
5.1.Cucremu, 110 IpYHTYIOThCS Ha 3HaHHAX. JIoT14HI MOie TOJaHHS 3HAHb, JIOTTYHUN

BUCHOBOK. CemaHTn4yHa Mepexxka. DpeiiMoBl Ta MPOAYKLIMHI MOJEN MOAAHHS
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3HaHb. OHTOJIOTIT 1 OHTOJOTI4HI cUCTEMHU. MOBH 1 3aCO0M TIOJJaHHS! OHTOJIOTTUHUX
3HaHb.

5.2.1llltyuni HeWpoHI Mepexu. ApXiTekTypa. AKTHUBaLiiHI (QYHKIII. AJITOPUTMHU
HaByaHHs. Heliponna mepexa Back Propagation. PexypeHTH1 HelipoHHI Mepexi.
Heiiponna mepesxa Xondinma ta Xeminra. HelipoHHi Mepexi 3 camoopraHizaiii€ro,
3MaranbHe HapuanHS. Heliponna Mepexa Koxomena. VIMoipHicHi anroputvu
ajanTallii Ta HaB4YaHHsA. ¥ MOBH 301KHOCTI. 3TOPTKOBI IITY4YHI HEUPOHI MEPEKH.

5.3.Mammnne HaB4YanHs. CTaTUCTHUYHA TeOpis HaBUYaHHA. MiHIMI3aIlisg eMITiPpHYHOTO
pusuky. IlepenaBuannsa. Kommpomic «BiaxXunaeHHA-CKIIaaHICTh». KoHTponboBaHe
HAaBUYaHHA: Kiacuikaiis Ta perpecis, JorictuuyHa perpecis. BuGipmomeni:
nepexpecHa nepeBipka, K-kpaTHa mnepexpecHa nepeBipka. Perymspusanis Tta
cTabUIbHICTh. MalllMHU OMOPHUX BEKTOPIB. SapoBi metoau. HekoHTposboBaHe
HaBYaHHS: KJacTepu3allis, 3MEHIIEHHS pPO3MIPHOCTI — METOJ TOJIOBHUX
KOMIOHEHT. HaB4aHHS 3 MiAKPITUICHHAM. ANTOPUTMHU KEPYBaHHS HaBUYaAHHSIM.

5.4 Heuitki cuctemu Tta meronu. IlomaHHS HEYITKMX 3HAHb, JIHIBICTUYHA 3MIHHA.
@OyHK1ii npuHanexHocTi. HewiTki MHOXMHU 1 A1 Hag HuUMH. HediTka Jorika.
Anroputmu (GopMyBaHHSI HEHUITKOTO BUCHOBKY — Mamaani, [lykamoro, Cyreno ta
Jlapcena. Metoau nedasudikarii. Heuitki Heiipomepexu. Kackamni Heo-dassi
HEHPOHHI Mepexi — apxXiTeKTypa, alropuTMu HaB4yaHHsS. HediTki meTonu
KJIACTEPHOTO aHaJI3y: HEUITKUH aJlTOPUTM KiacTep-aHamizy K-cepennix, HeU1TKHi
aJITOPUTM Ki1acTepHoro aHamizy ['ycraBccona-Keccens.

5.5.InTenexryanbHi po3nofiieHi iHGopmarliitHi cuctemu. [HPopMaliifHUi MOUIYK,
MOIIYKOBI MAaIllMHU, OHTOJIOTIS MOWIYKY 1H(popMalli, 1HTeJIeKTyallbHI MOIIYKOBI
cuctemu. Cemantuunuii Web, ceMaHTHuyH1 BeO-cepBiCH. ATEHTI TEXHOJOTI,
IHTEJIEKTyaJIbHI areHTH, areHTHI miaTGopmu.

5.6.[Ipuknanu 3acTocyBaHHS: 1HTEIEKTYaIbHUM aHaI3 JaHUX, METOU BUAOOYBaHHS
3"HaHb (Data Mining), 6i3Hec-aHamiTHKa, 00poOKa 300pakeHb, MAITUHHUM 3ip,

00poOKa TEeKCTIB Ha MPUPOHII MOBI, MIATPUMKA MPUUHSTTS PIIICHb.
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6. 3BAXUCT JAHUX B KOMIT'IOTEPHUX CUCTEMAX TA MEPEXAX
6.1.Ilonsarra iHdopmamiiftHOi Oe3meKku, ypasiauBOCTI, PHU3UKY, 3arpo3, aTraku Ta
IHIUICHTY B KOMIT IOTEPHUX CHCTeMax Ta Mepexxax. CTaHIapTUTa peKOMEHI0BaH1
IPAKTUKY 100 3aXUCTy 1HPOpMaIii B KOMII IOTEPHUX CUCTEMAaX Ta MEPEkKax.
6.2.Mogeni 3arpo3 Ta MOpPYIIHHKAa B KOMII IOTEPHHX CHCTEMax Ta MeEpekax.
Knacudikariis arak Ha KOMIT FOTEPHI CUCTEMH.
6.3.Kpuntorpadiiunuit 3axumct iHdoOpMalii: NPUHIMIM, aAITOPUTMH, PEKUMU
muppyBaHHs, OOYUCIIOBAJIbHA, IMpPakTUYHA Ta TEOPETUKO-1HPOopMalllifHa
CTIHKICTh KPUNITOAJITOPUTMIB, Cy4yaCHI METOJM KPUITOAHAII3Y.
6.4.Aynmut KibepOesneku, TEXHOJIOTii BHUIPOOOBYBAHHS CTIHKOTI KOMIT FOTEPHUX

cucteM Ta Mepek. OcoOIUBOCTI 3aXUCTY JAHUX Y PI3HUX OMEpallifHUX CUCTEMAX.
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HEPEJIIK 3AIIMTAHBb BCTYIHHOI'O BUITPOBOBYBAHHA

1. Omneparnii HaJl MHOXKUHAMU, NPAMUANA 100YTOK. [10TYKHICTh MHOKHH, TOPIBHSHHS

MHOKHH.
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2. binapHi BigHOIIEHHS, OCHOBHI KJacHW: €KBIBAJCHTHOCTI, YaCTKOBI Ta JIiHIIHI
nopsAKy, GyHKIIOHATBHI BiIHOIIeHHs. Onepartii Haj 61HaApHUMH B1THOIICHHSIMHU:
TEOPETUKO-MHOKHHHI omepallii, J00yTOK, IHBEpCis, 3aMKHEHHS.

3. AnrebpaiuHi cucTeMu: anreOpu, pessIiiiHi MOJIEII.

4. Anrebpa moriku: OyieBChbKI (YHKIINI, €KBIBAJICHTHICTH (OpMys, HOpPMasbHI

dbopmu, TOBHOTA Ta 3aMKHEHICTb.

[IpenvikaTu, 0OUUCIICHHS TPEIUKATHUBIB.

[lepecTaHOBKH, pO3MIIICHHS Ta CIIOAy4YeHHsA. MeTonu nepepaxyBaHHs 00'€KTIB.

MeTon BKIIIOUEHHS - BUKIIFOUEHHS. PeKypeHTH1 MmeTonu. MeTo1 TBIpHUX (DYHKIIIH.

© N o O

I'padu. Bepumnu 1 pedpa. CyMIKHICTh Ta 1HIIUACHTHICTh. 3B SI3HICTb, IUISAXU 1

11170:9)1% 8

9. Eineposu rpadu. ['aminsTona rpadu. lepesa. [lnanapui rpadu. PozdapbyBanns
rpadiB. Mepexi 1 TOTOKH B MEPEKaX.

10.®opmanbHi MOBU Ta aBTOoMaTH. [Ipupoani ta popmanbHi MOBH, CEMaHTHKA Ta
cuHtakcuc. I'pamatukum Ta aBromMatd. CKIHYEHHI aBTOMAaTH, aBTOMAaTU 3
Mara3uHHOIO mam’siTTio. KOHTEeKCTHO BiIbHI MOBH.

11.CtpyKkTypu JaHUX: CTEK, yepra, Kyda, epeBo, rpad, xem-radauis.

12.TToHSATTS Ta BIACTUBOCTI alropuTMiB. PexypcuBHi QyHkIi, Mamuuu ThiopiHra,
HOpPMaJIbHI aNropuT™Mu Mapkosga.

13.Anroputmu coptyBanHs. [lIBunke copTyBaHHS.

14. JlunamiyHe nporpaMyBaHHs Ta *ag10H1 AJITOPUTMHU.

15.Anroputmu Ha rpadax. Ilomyk B raubuHy Ta B IIMpUHY. TomojoriyHe
copryBanHs. [lomyk mukiiB B rpadi: EinepiB ta I'aminbroniB 1uki. [lommyk
HAaWKOpOTIIMX HUISAXiB: anroputMu Jleiikcrpu, ®roiina-Yopena, bennmana -
®opaa. OcroBHi aepea. Anroputmu Kpyckana ta IIpima. Matpuns Kipxroda
MOIIYKY KUIBKOCTI OCTOBHUX JIepeB. 3a/iaya Mpo MaKCUMAaJIbHUHN TMOTIK.

16.MoBu mnporpamMyBaHHS: MPOLEAYPHO OPIEHTOBAHI, MPOOJIEMHO-OPIEHTOBAHI.

CHHTAKCHUC 1 CEMaHTHKA.
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17.MoBHI TpoLiecOpH: TPAaHCIATOPH, 1HTeprHpeTaTopu. OCHOBHI €Tanu TPaHCIALI:
JIEKCUYHUMN, CAHTAKCUYHUN Ta CEMaHTUYHHUM aHali3M, ONTUMI3AIlis Ta TeHepallis
koxy. CHHTaKCHYHMIA aHaI3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHHU3.

18.Metoau nmporpamyBanHs. [lapagurma 06’€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS,
3abe3neyeHHss MoayibHOCTI. Kiacu Ta 00’ektu. [HKamcymsimis, ycrnaakyBaHHS,
nomiMophizm.

19.CtpyktypHe nporpamyBaHHs. DyHKIIOHaNbHE mporpamyBaHHA. Jloriune
porpaMmyBaHHSI.

20.Creuudixarrisi, Bepudikaiis i TecTyBaHHS MPOTPaMHOTO 3a0e31MeueHHS.

21.Konuemniiist po3nojijieHux oouncienb. OCHOBHI 3a/1a4ul PO3MOIIJIEHUX 00YNCIICHb:
IPO30pPICTh, BIIKPUTICTh, THYYKICTh, PO3IIMPIOBAHICTD.

22.MapReduce: meTomonorisi 1 TEXHOJOTIA PO3MOAUICHUX o04ucieHb: Etan Map—
nonepenuboi 00poOku, Etanm Reduce - 3ropTku pe3ynbraris.

23.BBenenns B cucremy Hadoop: ocHoBHi puniunu Hadoop, komnonenTn Hadoop,
poboTa 3 HepensIiiHUMU JaHUMH, MPUKIAIM BukopuctanHi. MapReduce B
Hadoop.

24.Po3nopaineni cepenosuiia o0poOku iHhopmarrii. Kormemniiist mpo6iemMHo-

1. opientoBanux cepenoBunl. [IpeameTHo-opieHTOoBaHi ©6a3u  manmx Data
Warehausig. OcHOBHI Mo/ieIi B3a€EMOJIiT pO3MOIIJICHUX 00’ €KTIB: MOJICIIb «KJTI€HT-
CepBEp», «IEHTPAIbHUN KOOPAMHATOPY» 1 «PO3MOIICHE Y3TOKEHHSD.

25.BucokoHaBaHTaXeHI CUCTEMH 1 BHCOKONPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpHd BUCOKONPOIYKTUBHHUX PO3MOIIJICHUX OOYMCIIOBAIBHUX CHUCTEM.
PiBHi

2. mapanenizmy. bararonoTokoBa MoJieib NPOrpaMyBaHHs.

26.CepBic-Oopi€eHTOBaHA MapaJurMa poO3MOIiIIeHMX 00unciIeHb. ba3oBi apxiTeKTypu
CEpPBIC-OPIEHTOBAHUX CUCTEM 3 IIA0JOHAMH B3a€EMOIIT THITY «3alUT-BIIMOBIIbY,

«IyOTiKaIS-TT AT CKAY.
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27 .IlporpaMHi areHTd 1 MyJbTUAreHTHI CEpBIC-OpI€HTOBaHI cUCTeMH. CTBOpEHHS
PO3IOIITIEHUX J0AaTKIB Ha 6a31 TeXHOJIOT1i BEO-CEPBICIB.

28.Po3nonisieHi 00YUCIIOBaNIbHI 1HPPACTPYKTYPH M XMapH1 cucTteMu. PoszropTaHHs
MPOTPAMHUX CHCTEM B XMapHHUX CEPEIOBUINAX.

29.1lpuniunu  moOyn0BM MarteMaTHYHUX Mojened. Kouuenmis KiHEeMaTUYHHUX
aHaJIOTil, KOMIIOHEHTHMI aHami3. [meHTudikaiis Ta OLIHIOBAaHHS IapaMeTpiB
Mozenen. M’sike mojietoBanHs. [lepeBipka aqekBaTHOCTI, TECTyBaHHS, BaJIiIallis
Ta Bepudikalis MoJieeH.

30.Imitamiitai Mozem. IlomieBe MoOeTIOBaHHS, MOJEIIOIOYM aJTOPUTMH. MeToau
Momnte-Kapno. Mepexu Ilerpi. Meroau cuctemHoi nuHamikd. MynbTiareHTHE
MO/ICJIFOBAHHS 1 KOMIT I0T€pHA CUMYJIALLISL. .

31.IIlpuHIIMIIH Ta METOMOJOTISI CHCTEMHOTO aHamizy. OCHOBH Teopii CKIaTHUX
cucteM. OmucC CTPYKTYpPU CKJIQJHOI CUCTEMHU. J[EeKOMIIO3WIIiS Ta arperyBaHHS.
MeTton cuHrynsspHux 30ypeHb. MeTon Manoro napamerpy.

32.Metoau onrtuMizalii cuctem. JliHiiiHe Ta HemiHiWHE nporpamyBanHs. Kputepii
onTUManabHOCTI. OnTUMi3allis 3 0OMexxeHHsAMH, MeToT QyHKIIH Jlarpanka, METOT
mrpagHuX QyHKUid. MeTtoau Ta alrOpuTMH MOILIYKY €KCTPEMYyMY, KOHLEILIs
TICEBIIOTPAICHTHOCTI. AJITOPUTMHU BUITAJIKOBOTO TOIIYKY.

33.0cobnmBocTi AUCKpeTHOI onTuMizallii. bynese mporpamyBanus. Meroa I'omopi.
Meton «rumok 1 Mex». 3amadl  AUCKPETHOI onTuMmizamii Ha Trpadax.
MeTaeBpuCTUYHI METOAU Ta ajJrOpUTMHU JHUCKPETHOI omnTumizauii. ['eHeTnuH1
anroput™Mu. MypaiiuHi KojioH1i. MeToj iMiTalliiHOro Bignamy.

34.bararokputepianbHa ontuMizaris. I[lapero ontumaneHi po3B’si3ku. Meton
MOCTYIOK, MIHIMAakCHI MeToau. Meroau 3ropTtku  KputepiiB. CucreMHa
OTITUMIi3allis.

35.0cHOBH Teopii MPUUHATTS pimieHb. Teopiss KOPUCHOCTI, BIJHOIICHHS IEpPEBary.
[Iponieaypu BubOpy anbTepHaTUB. MeTos aHamizy iepapxiit. [IpuiiHaTTs piieHs B

YMOBaxX HEBU3HAYEHOCTI Ta pu3uKy. CTaTUCTUYHI METOAM NPUIHSATTS PILICHb.
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36.[1puitHsaTTa pimieHb B yMoBax KoH(pikTy. IrpoBi mMeToan. YMOBH piBHOBArW.
KonekTuBHI MeTOau MNPUMHATTSA pimieHb. bailieciBcbki  Mepexi. Metoau
dbopMyBaHHS IMOBIpHICHOTO BUCHOBKY y baileciBChbKHX Mepexax.

37.Cuctemu, 0 TPYHTYIOThCS Ha 3HAHHAX. JIOT19HI MOIeITl TOJaHHs 3HaHb, JTOT1YHUI
BUCHOBOK. CemaHTH4YHa Mepexka. DpeiiMoBl Ta MPOAYKIIIHHI MOJENl IMOJaHHS
3HaHb. OHTOJIOTI{ 1 OHTONOTIYHI cUCTeMU. MOBH 1 3aCO0M TTOTaHHSI OHTOJIOTIYHUX
3HaHb.

38.1ltyuni HeWpoHI Mepexu. ApXiTekTypa. AKTHUBaLiiHI (QYHKIII. AJITOPUTMHU
HaBuaHHsA. Heliponna mepexa Back Propagation. PekypeHTHI HEpOoHHI Mepexi.
Hetiponna mepexa Xomndinaa Ta XeMiHra.

39.HeiiponHi Mepexki 3 camoopraHizaili€io, 3MaraibHe HaBuaHHs. HeiipoHHa mepexa
KoxoneHna. VIMOBIpHICHI alropuT™MH ajanTaiii Ta HaBYaHHA. YMOBH 361XKHOCTI.
3ropTKOBI IITYYHI HEHPOHI MEPEXKHU.

40.Mamwunane HaB4aHHs. CTaTUCTUYHA TeOpis HaBYaHHSA. MiHIMI3allisg eMITiPpHYHOTO
pusuky. Ilepenapuanns. KoMnpomic «BiIXHICHHS -CKIIATHICTDY.

41.KoHTposIbOBaHE HaBYaHHS: Kiacuikailisi Ta perpecis, JOTICTUYHA perpecis.
BuOipmopeni: mnepexpecHa mnepeBipka, K-kpaTHa mnepexpecHa MepeBipKa.
Perynspu3zaiiist Ta cTa0uibHICTh. MaIlimHU OMOPHUX BEKTOPIB. S ApOBI METOIH.

42.HekoHTpOJIbOBaHE HABUAHHS: KJIACTEPHU3aIlisl, SMEHIIEHHS PO3MIPHOCTI — METO/I
TOJIOBHUX KOMITIOHEHT. HaBuaHHS 3 MIAKpIMJIEHHSM. AJITOPUTMH KEepyBaHHS
HaBYaHHSIM.

43.HeuiTkl cucteMu Ta MeTtoau. IlomaHHS HEYITKMX 3HAHb, JIHIBICTMYHA 3MIHHA.
OyHkIii mpuHanekHocTi. HewiTki MHOXWHU 1 A1 Hag Humu. HewiTka norika.
Anroputmu (GOpMyBaHHS HEUITKOTO BUCHOBKY — Mamaani, [lykamoro, Cyreno ta
Jlapcena. Metoau nedasudikarii. Hewitki Heipomepexku. Kackamni Heo-dassi
HEHWPOHHI MEPEeXk1 — apXiTEKTypa, alTOPUTMHU HAaBYAHHS.

44, HeyiTKi METOJIM KJIACTEPHOI'O aHaJi3y: HEUITKUH alropuTM Kiacrep-aHaiizy K-

CepeaHIX, HEUITKHI aNropuT™M KiacTepHoro ananizy I'ycraBccona-Keccens.
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45.InTenektyanbHl po3noaiieHi iHpopmaiiiHi cuctemu. [HdopManiifHul MOMIYK,
MOITYKOBI MAIIIMHHU, OHTOJIOTISI MOIIYKY 1H(OpMAaIlii, 1HTeJeKTyalbH1 MOITYKOBI
cucremu. Cemantuynuii Web, cemaHTH4yH1 BeO-cepBiCH. ATEHTI TEXHOJIOTII,
IHTEJIEKTyaJIbHI areHTH, areHTHI miaTGopmu.

46.1Tpukiaay 3acTOCYBaHHS: 1HTEJIEKTYaJIbHUM aHaJli3 JaHUX, METOAN BUI00YBaHHS
3Hadb (Data Mining), 6i3Hec-aHamiTHKa, 00poOKa 300pa’keHb, MAITUHHUHN 3ip,
00poOKa TEKCTIB Ha MPUPOIHINA MOBI, MIATPUMKA IPUHUHATTS PIllICHb.

47 IMpuntunu poOoTH 3 Benukumu AannmMu. Data Miming sixk Metost aHami3y BEIUKHX
nanux. Knadudikaiia ta kmacTepHUid aHami3 BeIUKUX AaHUX. OOpoOka BETUKHUX
nmanux B xkoHuemmi 10T.

A8.1TonsaTTtss iH(oOpMaIiitHOi Oe3neku, ypasTuBOCTI, PU3MKY, 3arpo3, aTakd Ta
IHIUACHTY B KOMIT IOTEPHUX CUCTEeMax Ta Mepexax. CTaHJapTUTa peKOMEH10BaH1
IPAKTUKY 1100 3aXUCTy 1HPOpMallii B KOMII IOTEPHUX CUCTEMAaX Ta MEPEkKax.

49.Mopeni 3arpo3 Ta TMOPYINIHAKA B KOMIT FOTEPHMX CHCTEMax Ta MepexKax.
Knacudixkariis atrak Ha KOMIT FOTEPHI CHCTEMH.

50.Kpuntorpadiiuauii 3axuct iHdopmamii: NPUHIMIHA, aAITOPUTMH, PEKUMU
muppyBaHHs, OOYUCIIOBAaJbHA, IMpakTUYHA Ta TEOPETUKO-1HPpOopMalliifHa
CTIHKICTh KPUNITOAJITOPUTMIB, CydyaCHI METOAM KPUITOAHAII3Y.

51.Ayaut ki6epOe3neku, TEXHOJOrii BUMPOOOBYBAHHS CTIMKOTI KOMIT FOTEPHUX

cucteM Ta Mepex. OCoOIUBOCTI 3aXUCTY JAHUX Y PI3HUX OMEPaIlifHUX CUCTEMAX.

3aBigyBau kadeapu

KOMIT FOTEpHUX HaYK, TOKTOp (inocodii Mapuna 'PAD

["apaHT OCBITHBOI

porpaMu J.T.H., Ipod. Cepriit KOBBACIOK



