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Crpykrypa

eK3aMeHAIMHOT0 OlJIeTy 10 BCTYITHOI0 iCIIUTY
10 acHipaHTypH i3 cneniaJbHOCTI

F3 «Komm’1orepHi Hayku»

®daxoBuil ICOUT JUIsI KOHKYPCHOTO B1IOOpPY o0cCi0 10 acHipaHTypu 3a
cnemianbHicTio F3 «Komm toTepHi Haykm» POBOAUTHCS Y TecToBii popmi (50 TectiB
o 2 6aim).

Pe3ynbpraTi axoBoro icnuTy 31 CELiaIbHOCTI OLIHIOKOTHCA 32 mKaioro Big 100
10 200 Oanis.
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BCTYITHOT'O ICIIMTY /10 aCHipaHTypH
3a cneniajabHicTioO F3 « KoM’ oTepHi Haykn» BinoOpaxkae Taki po3aiyin
TEOPeTHYHMX TA NPAKTUYHHUX OCHOB y cepi KOMII’IOTEPHUX HAYK:
- MaTeMaTH4YHI OCHOBU B KOMII IOTEPHUX HAayKax;
- QITOPUTMH, CTPYKTYPH JIaHUX Ta TEOPETHUYH1 OCHOBU MPOTPaMyBaHHS,
- IapaJielibHi Ta pO3Mo/IIeHI 00YNCIICHHS;
- MaTeMaTH4HE MOJEIIIOBAHHS T4 CUCTEMHHUI aHaMI3;
- MAIllMHHE HaBYaHHA, IITYYHUI IHTEJEKT Ta IHTEIEKTyalIbHI CHCTEMH;

- 3axXHuCT JaHHUX B KOMH,I-OTCpHI/IX CUCTCMaAX Ta MCPCIKaAx.

1. MATEMATHUYHI OCHOBH B KOMII'IOTEPHUX HAYKAX

1.1.Teopis MHOXMH Ta aireOpaiudi cuctemu. Onepailii HaJ MHOKHWHAMH, MPSIMUN
n00yToK. [lOTYyXHICTP MHOKHMH, TMOPIBHSHHA MHOXHWH. BiHapH1 BIJHOIIECHHS,
OCHOBHI KJIaCH: €KBIBAJICHTHOCTI, YAaCTKOBI Ta JIIHIMHI TOPAIKH, (PYHKI[IOHATBHI
BiHOMIEeHHs. Omnepauii Haja OIHAPHUMM BIIHOUIEHHSIMU: TEOPETUKO-MHOKHUHHI
omepailii, JA00yTOK, 1HBEpCis, 3aMKHEHHs. AJreOpaiuHi CUCTeMU: aireopu,
peTALIHI MOICTI.

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

1.3.Kom0Oinaropuka. IlepecraHOBKHM, pO3MIIIEHHS Ta CHOJy4YeHHs. Meroau
nepepaxyBaHHs 00'ekTiB. MeTo1 BKIIFOUSHHS - BUKITIOUCHHA. PeKypeHTHI MeTOIH.
Merton TBipHUX (QYHKIIIH.

1.4.T'padpu. Bepmman 1 pedpa. CyMIKHICTh Ta IHIIMACHTHICTh. 3B S3HICTh, MUISXH 1
nukid. EinepoBu rpadu. [aminberona rtpadu. J[lepesa. I[lnanapui rtpadm.

PosdapOyBanns rpadiB. Mepexi 1 TOTOKH B MEpEKax.
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1.5.®opmanbHi MOBU Ta aBTOMaTu. [lpupoani Ta gopmanbHi 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, Kyda, 1epeBo, rpad, Xeu-Tabauris.

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

2.3.Anroputmu coptyBanHs. llIBugKe 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. Matpurs Kipxroda
MOIIYKY KUTBKOCTI OCTOBHUX JIEpeB. 3aj1aya Npo MaKCUMaJIbHHUM MOTIK.

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

2.7.MoBHI Tpolecopu: TPAHCIATOPH, iHTeprpeTaTopu. OCHOBHI €Tanu TPaHCIAIIL:
JEKCUYHUHN, CHHTAKCUIHUN Ta CEMaHTUYHHUIN aHaJI3H, ONTHUMI3AIls Ta TeHepalis
kony. CUHTaKCHUYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

2.8.Meroau nporpamyBanHs. [lapagurma 00’€KTHO-OPIEHTOBAHOTO MPOrPAMYBAHHS,
3abe3neyeHHss MoaynbHOCTI. Knmacu Ta 00’extu. [HKamcymsiis, 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.Konuemniis po3noaiaeHux oduncieHb. OCHOBHI 3a/1a4l pO3MOIIJIEHUX 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: ocHoBHi npuniunu Hadoop, komnonentu Hadoop,
poboTa 3 HepeNlsIiiHUMU JaHUMH, NPUKIAaIM BukopuctanHia. MapReduce B
Hadoop.

3.4.Po3nomineni cepenopumia o0poOku iHGopmamii. Konmeniis mpobaeMHO-
opieHTOBaHUX cepenoBunl. [IpeameTHo-opieHToBaHi ©6a3um  manux Data
Warehausig. OcHOBHI Mo/1eTi B3a€EMOJIiT pO3IOIIIICHUX 00’ €KTIB: MOJICNb «KJTI€HT-
CEPBEPY, KIIEHTPATBLHUN KOOPJIUHATOPY» 1 «PO3IMOIICHE Y3TOJKESHHS.

3.5.BucokonaBaHTaXeHl CHUCTEMH 1 BHCOKONPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpHd BHUCOKONPOAYKTUBHHUX PO3MOIIIIEHUX OOYMCIIOBAIBHUX CHUCTEM.
PiBHi mapanenizmy. baratonorokoBa MojelIb IporpaMyBaHHS.

3.6.Cepgic-opieHTOBaHA MapaaurMa pO3MOIiIICHUX 00uYnciieHb. ba3oBi apxiTeKkTypH
CEpBIC-OPIEHTOBAHUX CUCTEM 3 IIA0JOHAMH B3a€EMOJII TUIY «3alUT-BIANOBIIbLY,
«IyOmikaiig-manucka». [IporpaMui areHTH 1 MyJIbTHAr€HTHI CEPBIC-OpIEHTOBaHI
cuctemu. CTBOPEHHS PO3MOJIIJIEHUX JOJATKIB Ha 0231 TEXHOJIOT1i B€O-CEPBICIB.

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

BIZIMIHHOCTI 1 CIIUTBHI puch XMapHUX miardpopm Amazon, Google, Microsoft.

4. MATEMATHYHE MOJEJIOBAHHSI TA CACTEMHU AHAJII3

4.1 1lpuamunu  1oOyJOBHM MaTeMaTUdHUX Mojenei. KoHrenis KiHeMaTUYHUX
aHaJIOTi, KOMIIApTaMECHTANbHUN aHam3. ImeHTudikaiis Ta OIIHIOBaHHS
napamMeTpiB  Moxeneid. M’ske MojemroBaHHS. llepeBipka  aaeKBaTHOCTI,

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 METOJOJIOTIA CHCTEMHOro aHamizy. OCHOBU Teopii CKIaJHHUX
cucteM. OmHC CTPYKTYpPU CKJIQJHOI CUCTEMHU. J[eKOMIIO3WIIisl Ta arperyBaHHS.
Meton cunrynsipHux 30ypeHb. MeToa Majioro napamerpy.

4.4 Metonu ontumizanii cucreM. JIiHiliHE Ta HemniHiliHE mporpamyBaHHs. Kputepii
onTUManabHOCTI. OnTUMi3ailis 3 oOMexkeHHAMH, MeTo A PpyHKiM Jlarpanxka, MmeTon
mrTpa@HUX QyHKUIA. MeToau Ta alrOpuTMH MOLIYKY €KCTPEMYMY, KOHUEMIs
ICEBAOrPATIEHTHOCTI. AJITOPUTMH BUIIaJKOBOTO HOLIYKY.

4.5.0co0nauBoCTI AUCKpeTHOI onTuMizalli. bynese mporpamyBanus. Meton ['omopi.
Meton «rutok 1 Mex». 3aladl  JAMCKPETHOI onTuMizamii Ha rpadax.
MeTaeBpUCTUYHI METOIM Ta AITOPUTMHU TUCKPETHOI omnTuMizamii. I'eHeTnuHi
anroput™Mu. MypalirHi KoJoH1i. MeToJ IMITaliiiHOTO BiAMAIy.

4.6.baratokpurepianpbHa onrtuMizaiisg. [lapero ontumaneHi po3B’si3ku. Meton
MOCTYINOK, MIHIMakcHI Meroau. Metoau 3ropTku  KpurepiiB. 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 METONU MPUHHATTS PIlICHb.
[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 ITHTEJEKT 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 MOAAHHSI OHTOJIOTTUHUX
3HaHb.

5.2.1lltyuHi HEWpOHI MepexXH. ApPXITeKTypa. AKTHUBAIiiHI (QYHKIII. AJTOpUTMH
HaByaHHs. Heliponna mepexa Back Propagation. PexypeHTH1 HelipoHHI Mepexi.
Heiiponna mepesxa Xondinma ta Xeminra. HelipoHHi Mepexi 3 camoopraHizaiii€ro,
3MaranbHe HapuaHHS. HelipoHHa Mepexa Koxomena. VIMoipricHi anroputvu
ajanTallii Ta HaB4YaHHsA. ¥ MOBH 301KHOCTI. 3TOPTKOBI IITY4YHI HEUPOHI MEPEKH.

5.3.Mammnne HaB4YanHs. CTaTUCTHUYHA TeOpis HaBUYaHHA. MiHIMI3aIlisg eMITiPpHYHOTO
pusuky. IlepenaBuannsa. KoMmmpomic «BiaxXuiaeHHA-CKIaaHICTh». KoHTponboBaHe
HAaBUYaHHA: Kiacuikaiis Ta perpecis, JOTiCTHYHAa perpecis. Bubipmomeni:
nepexpecHa nepeBipka, K-kpaTHa mnepexpecHa nepeBipka. Perymspusanis Tta
cTabUIbHICTh. MalllMHU OMOPHUX BEKTOPIB. SapoBi metoau. HekoHTposboBaHe
HaBYaHHS: KJacTepu3allisi, 3MEHIIEHHS pPO3MIPHOCTI — METOJ TOJIOBHUX
KOMIOHEHT. HaB4aHHA 3 MiAKPITUICHHSIM. AITOPUTMHU KePYBaHHS HaBUYAHHSIM.

5.4 Heuitki cuctemu Tta meronu. IlomaHHS HEYITKMX 3HAHb, JIHIBICTUYHA 3MIHHA.
@OyHK1ii npuHanexHocTi. HewiTki MHOXMHU 1 A1 Hag HuUMH. HediTka Jorika.
Anroputmu (opMyBaHHS HEUITKOTrO BUCHOBKY — Mampaani, [lykamoro, Cyreno ta
Jlapcena. Metoau nedasudikarii. Heuitki Heiipomepexu. Kackamni Heo-dassi
HEHPOHHI Mepexi — apxXiTeKTypa, alropuTMu HaB4yaHHsS. HediTki meTonu
KJIACTEPHOTO aHaJI3y: HEUITKUH allTOPUTM KiacTep-aHamizy K-cepennix, HeU1TKHiA
aJITOPUTM Ki1acTepHoro aHamzy ['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 CUCTeMax Ta Mepekax. CTaHIapTuTa peKOMEHI0BaH1
IPAKTUKY 1100 3aXUCTy 1HPOpMallli B KOMII FOTEPHUX CUCTEMAaX Ta MEpEkKax.
6.2.Mogeni 3arpo3 Ta MOpPYIIHHKAa B KOMITIOTEPHUX CHCTEMax Ta MeEpekax.
Knacudixkariis arak Ha KOMIT FOTEPHI CUCTEMH.
6.3.Kpuntorpadiiunuit 3axumct iHdoOpMalii: NPUHIMIM, aAITOPUTMH, PEKUMU
muppyBaHHs, OOYUCIIOBAJIbHA, IMpPakTUYHA Ta TEOPETUKO-1HPOopMalllifHa
CTIHKICTh KPUMITOAJITOPUTMIB, Cy4aCcHI METOIU KPUIITOAHAIII3Y.
6.4.Aynut kibepOe3nekn, TEXHOJIOTii BUIIPOOOBYBAHHS CTIHKOTI KOMIT IOTEPHHUX

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

1. Omneparii HaJ MHOXUHAMU, IPAMUN T00YTOK. [I0TYKHICTH MHOKHH, OPIBHSIHHS
MHO>KHH.

2. biHapHi BIiJHOIICHHS, OCHOBHI KJIacH: €KBIBaJICHTHOCTI, YaCTKOBI Ta JIHIMHI
nopsAky, GyHKIIOHATBHI BiiHOIIEHHs. Onepaliii Haj O1HaApHUMU B1THOLICHHSIMU:
TEOPETUKO-MHOXHUHHI omepailii, 1T00yTOK, IHBEpCis, 3aMKHEHHSI.

3. AnrebpaiuHi CUCTEMU: aNreOpu, pessIiiiiHl MOJIEIII.

4. Anrebpa noriku: OyieBCbKl (YHKIII, €KBIBAJICHTHICTb (OPMYJ, HOpPMaJbHI

dhopmMu, TOBHOTA Ta 3aMKHEHICTb.

[IpenukaTu, OOUUCIICHHS TPEIUKATHBIB.

[lepecTanoBKHU, PO3MIIIICHHS Ta CHIOTy4YeHH. MeToau nepepaxyBaHHs 00'€KTIB.

MeTon BKIIIOUECHHS - BUKIIIOUCHHSI. PekypenTHi meTonu. MeTo TBIpHUX (QYHKIIIH.

O N o O

I'padu. Bepmmnu 1 pedbpa. CyMDKHICTh Ta 1HIUAEHTHICTh. 3B S3HICTh, IUISXH 1

11170:9)1% 8

9. Eiineposu rpadu. ['aminsTona rpadu. [lepesa. [Inanapui rpadu. PozpapOyBanns
rpadiB. Mepexi 1 TOTOKH B MEPEKAX.

10.®@opmansHi MOBU Ta aBToMatu. [IpupoaHi Ta dopmalibHI MOBH, CEMaHTHKA Ta

cuHTakcuc. I'pamatnku Ta aBroMatd. CKiHYCHHI aBTOMAaTH, aBTOMAaTH 3

Mara3uHHOIO 1maM’ATTI0. KOHTeKCTHO BiIbHI MOBH.

11.CtpykTypu JaHHX: CTEK, 4epra, Kyda, 1epeBo, rpad, xem-radbauris.
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12.TloHATTS Ta BIACTHBOCTI anroputmiB. PexypcuBHi QyHkuii, mamuuu ThiopiHra,
HOpPMAaJIbHI aNTopuTMU MapkoBa.

13.Anroputmu copryBanHs. [1IBuaKe copTyBaHHS.

14.JlunaMiyHe porpaMyBaHHs Ta Ka{10H1 aNTOPUTMHU.

15.Anroputmu Ha rpadax. [lomyk B TiuOMHY Ta B IIUPUHY. TOIOJOTIYHE
coptyBanHa. [lomyk nukniB B rpadi: EitnepiB ta I'amimbToHiB 1uki. [lomryk
HaWKOpOTIIMX NUIAXIB: anroputvu Jleikcrpu, ®roiina-Yopmena, bennmana -
®opaa. OcroBHi nepeBa. Anroputmu Kpyckana ta Ilpima. Matpuns Kipxroda
MOIIYKY KUTBKOCTI OCTOBHUX JIepeB. 3a/1aya NpO MAaKCUMAJIbHHUM MOTIK.

16.MoBu mnporpaMmyBaHHS: IMPOILEAYPHO OPIEHTOBAHI, MNPOOJIEMHO-OPIEHTOBAHI.
CuHTaKCHC 1 CEMaHTHKA.

17.MoBH1 TIpoLIeCOpH: TPAHCIATOPH, 1HTeprHperaropr. OCHOBHI €Tamu TPaHCIAII:
JICKCUYHUN, CHHTAKCUYHUN Ta CEMaHTUYHUM aHaJI3M, ONTUMI3AIlisl Ta reHeparis
kony. CUHTaKCUYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

18.Metonu nporpamyBanHs. [lapaaurmMa 06’ €KTHO-OPIEHTOBAHOTO MPOTPAMyBaHHS,
3a0e3nedeHHss MoAyiabHOCTI. Kitacu Ta 00’ekTu. [HKamcymsuis, ycnajakyBaHHS,
noaimMopdizm.

19.CtpykTypHe mporpamyBaHHs. @DyHKIIOHAIbHE mporpamyBaHHsa. Jloriune
porpaMyBaHHSI.

20.Cnenudikartis, Bepudikaiiis 1 TeCTyBaHHS TPOrPaMHOTO 3a0€3MeUEHHS.

21.Konuermiis po3noaiieHux o0uuciaeHb. OCHOBHI 3a/1aul PO3MOIJIEHUX O0UYKCIICHb:
PO30PICTh, BIIKPUTICTh, THYYKICTh, PO3IIUPIOBAHICTD.

22.MapReduce: meTomonorisi 1 TEXHOJOTIA PO3MOAUICHUX o04YHMCiIeHb: Eram Map—
nonepeaHboi 00poOku, Etan Reduce - 3ropTku pe3ynbraris.

23.BBenenns B cucremy Hadoop: ocHoBHi npuniunu Hadoop, komnonentu Hadoop,
po0OoTa 3 HEpENAlIMHUMHU JaHWUMH, TPUKIAIM BUKOopucTaHHS. MapReduce B
Hadoop.

24.Po3noaineni cepenonuiiia o0poOku iHbopmarrii. Kormenirist mpo6iemHo-
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1. opientoBanux cepenoBuil. llpenmeTHo-opieHTOBaHi 0asu manux Data
Warehausig. OcHoBHI MojieJTi B3a€EMOJIIT pO3MOAIICHIX 00’ €KTIB: MOJCIIb «KJII€HT-
CEpBEPY, KIEHTPATBLHUN KOOPIUHATOP» 1 «PO3IMOIIICHE Y3TOKEHHS.

25.BucokoHaBaHTa)XE€HI CUCTEMH 1 BHCOKOMPOAYKTHBHI oOuucinenHsa. CydacHi
apXITEKTYpH BHUCOKOMPOIYKTUBHHUX PO3MOJIJICHUX OOYMCIIOBAIBHUX CHUCTEM.
PiBHi

2. mapanenizmy. bararomnoTokoBa MoJiesb IpOrpaMyBaHHS.

26.CepBic-opi€eHTOBaHA TMapaadrMa PO3MOIIICHUX 00uYnciIeHb. ba3oBi apXiTeKTypu
CEPBIC-OPIEHTOBAHUX CHCTEM 3 IIA0JIOHAMHU B3a€MOJIIl TUITY «3alHUT-BIAMOBIABY,
«ITyOJTIKAI -1 AT CKAY.

27.IlporpaMHi areHTH 1 MyJbTUAreHTHI CEpBiC-Opl€HTOBaHI cucTeMH. CTBOpEHHS
PO3MOAIEHUX J0JaTKIB Ha 0a31 TeXHOIOT1i BeO-CepBICIB.

28.Po3nofineni o6uncoBaibHl IHPPACTPYKTYypH U XMapHi cucteMu. PosropranHs
IPOrPaMHUX CHCTEM B XMapHHUX CEPEIOBHILAX.

29.1lpuHIunu  moOyn0BH MarteMaTHIHUX Mojened. Konienmis KiHeMaTHIHUX
aHaJOrii, KOMIOHEHTHUW aHami3. [neHTudikamis Ta OIIHIOBaHHS MapaMeTpiB
Mopenei. M’sike mozaentoBanHs. [lepeBipka aieKBaTHOCT1, TECTYBaHHS, BaJIiallis
Ta Bepuikailis MojeIeH.

30.Imitamiitai mMozem. IlomieBe MoOeTIOBaHHS, MOJEITIOOYHM aJTOPUTMHU. MeToau
Mounte-Kapno. Mepexu Ilerpi. Meroau cuctemHoi auHamikd. MynbTiareHTHE
MOJICJIFOBAHHS 1 KOMIT I0T€pHA CUMYJIALLIS. .

31.IlpuHuuMnU Ta METOAOJOTIA CUCTEMHOro aHamuizy. OCHOBH Teopli CKIaJHUX
cucteM. OmuC CTPYKTYpPU CKJIQJHOI CUCTEMHU. J[eKOMITO3WIIis Ta arperyBaHHS.
Meton cuHTyIsIpHEX 30ypeHb. MeToa Majioro mapameTpy.

32.Metoau onrtuMizalii cuctem. JliHiiiHe Ta HeniHINHE TporpamyBanHs. Kputepii
ontuManbHOCTI. OnTuMizaiis 3 0OMexXkeHHsIMU, MeTo1 (GyHKIiH Jlarpanixka, MeTon
mrtpabHux QyHKIiKH. MeToau Ta aJropuTMH MOIIYKY €KCTPEMyMY, KOHIICHIis

NICEBAOTPATICHTHOCTI. AITOPUTMH BHUIIAIKOBOTO MOIIYKY.
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33.0cobnmuBocTi TUCKpEeTHOI onTuMisalii. bynese mporpamyBanus. Meroa I'omopi.
Meton «rutok 1 Mex». 3ajadi  JUCKPETHOI onTuMizamii Ha Tpadax.
MeTaeBpUCTHYHI METOIM Ta AJITOPUTMH JTUCKPETHOI omnTuMizamii. ['eHeTwuHi
anroputMu. Mypariusi kojionii. MeToJ iMiTaIiitHoOro Bijnany.

34.baratokputepiaiibHa onTuMizamisa. IlapeTo onTtuMmanbHi po3B’si3kU. MeTton
MOCTYNOK, MIHIMakCHI MeToau. Mertoau 3ropTku  KpurtepiiB. CucreMHa
ONTHUMI3allisl.

35.0cHOBH Teopli MpUHHATTS pilleHb. Teopiss KOPUCHOCTI, BIIHOIICHHS TMEPeBary.
[Iponeaypu BuOOpy anbTepHaTUB. MeTo aHamnizy iepapxii. [IpuliHSTTS pileHs B
yMOBaX HEBU3HAYEHOCT1 Ta pu3HUKy. CTaTUCTUYHI METOJU MPUUHSTTS PIllICHb.

36.[1puitHsaTTa pimieHs B yMoBax KoH(pIikTy. IrpoBi mMeToam. YMOBH piBHOBArHW.
KonextuBHi MeTonu NpUUHATTS pimieHb. baleciBcbki  Mepexi. Meroau
dbopMyBaHHS IMOBIPHICHOTO BUCHOBKY Y baileCiBChbKMX Mepexax.

37.Cuctemu, 10 TPYHTYIOThCS Ha 3HAHHAX. JIOT19HI MOIeIi TOAaHHs 3HaHb, JTOTIYHUN
BUCHOBOK. CemaHTHuHa Mepexa. DpeiiMoBl Ta MPOAYKIIITHI MOJEl TOIaHHS
3HaHb. OHTOJIOTII 1 OHTOJIOTIYHI CUCTEMHU. MOBH 1 3aCO0M MOJAHHS OHTOJOTTYHUX
3HaHb.

38.1ltyuyni HelipoHi Mepexu. ApxiTekrypa. AkTuBariiiHi (QyHKIIl. AJropurmu
HaBuaHHsA. Heliponna mepexa Back Propagation. PekypeHTHI HEpoHHI Mepexi.
Hetiponna mepexa Xomndinma Ta XeMiHra.

39.HeiipoHHi Mepexi 3 camoopraHizaili€ro, 3MarajibHe HaBuanHs. HeilponHna Mepexa
KoxoHnena. ﬁMOBipHiCHi QITOPUTMHU afanTallii Ta HaBYaHHS. YMOBH 301KHOCTI.
3ropTKOBI MTYYHI HEHPOHI MEPEXKHU.

40.Mamunne HaBuanHda. CTaTUCTUYHA Teopisd HaBUYaHHA. MiHIMi3allis eMIIpUYHOTO
pusuky. [lepenaBuanus. KoMrpomic «BiAXUICHHS -CKIIATHICTh.

41 .KoHTponboBaHe HaBYaHHS: Kiacu]ikailis Ta perpeciss, JIOTICTUYHA perpecis.
Bubipmoneni: mnepexpecHa mepeBipka, K-kpaTtHa TmiepexpecHa TMepeBipKa.

Perynsipusariist Ta ctabiibHICTh. MaIlIMHU OMTOPHUX BEKTOPIB. S apoBi MeTOIU.
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42.HekOHTpOJIbOBaHE HABUAHHS: KJIACTEPH3Allisi, SMEHIIEHHS PO3MIPHOCTI — METO/
TOJIOBHUX KOMIIOHEHT. HaBuaHHS 3 MIAKpIMJIEHHSM. AJITOPUTMH KEpyBaHHS
HABUYaHHSIM.

43.Heuitki cuctemu Ta MeToau. IlomaHHg HEUITKHMX 3HAHb, JIHTBICTMYHA 3MIHHA.
OyHKIil npuHaIeKHOCTI. HewiTki MHOXMHM 1 A1 Hax HUMH. HewiTka Jorika.
Anroputmu ¢popMyBaHHS HEUITKOTO BUCHOBKY — Mawmasi, [{ykamoro, CyreHo ta
Jlapcena. Metomu nedasudikarii. Heuitki Heipomepexu. Kackamni Heo-dassi
HEHPOHHI MEpPEXK1 — apXITEKTypa, alTOPUTMU HaBYAHHS.

44 HediTKi METOIU KJIACTEPHOTO AHAII3Y: HEUITKUN aJITOPUTM KiacTep-aHamzy K-
CepelHIX, HEUITKUHI alrOpUTM Ki1actepHoro aHamizy ['ycraBccona-Keccens.

45.]uTenexTyanbHl po3noAiieHl iHpopmMaliiiHi cuctemu. [HPopMauiifHUil MOIIYK,
MOIIYKOBI MAIlIMHU, OHTOJIOTIA MOMIYKY 1H(opMalii, i1HTeIeKTyalbHl MOIIYKOBI
cucremu. Cemantuunuii Web, cemaHTHuHi BeO-cepBiCHM. ATEHTI TEXHOJOTII,
IHTENIeKTyalIbH1 areHTH, areHTH1 11aTdhopMu.

46.1Tpukiaay 3acTOCYBaHHS: 1HTEJICKTYaJIbHUM aHalli3 TaHUX, METOAN BUI00YBaHHS
3HaHb (Data Mining), Oi3Hec-aHamiTHKa, 00poOKa 300pakeHb, MAITMHHUM 3ip,
00poOKa TeKCTIB Ha MPUPOJHIN MOBI, MIATPUMKA IPUUHSTTS PIlLICHb.

47 Tlpunuunu poOOTH 3 BEMUKUMHU JaHUMU. Data Miming sik MEeTO/1 aHaJi3y BETHKUX
nanux. Knadudikaiis ta kiacTepHUd aHami3 BeIUKUX daHuX. OOpoOKka BETUKHUX
nmanux B koHuemnmi [oT.

48.Tlonsarrs iHGopmaliitHOi Oe3neku, ypas3iMBOCTI, PU3MKY, 3arpo3, aTakud Ta
THITUICHTY B KOMIT IOTEPHUX CHCTeMax Ta Mepexax. CTaHIapTUTa pEKOMEHI0BaH1
MPAKTUKH MO0 3aXUCTy 1HGOpMAaIIii B KOMIT IOTEPHUX CHCTEMaX Ta MEpekax.

49.Mogeni 3arpo3 Ta MOPYIIHMKA B KOMII'IOTEPHMX CHCTEMax Ta Mepexkax.
Krnacudixkariis atak Ha KOMIT FOTEPHI CHCTEMH.

50.Kpunrorpadiiuyauit  3axuct iHbOpMAIlii: TPUHIUIHN, aITOPUTMU, PEKUMH
mudpyBaHHs, OOYMCIIOBAJIbHA, TIPaKTMYHA Ta TeOpeTUKo-iHdopMalliiiHa

CTIMKICTh KPUITOAITOPUTMIB, CydacH1 METOAM KPUIITOAHATIZY.
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51.Ayaut KiOepOe3IeKn, TEXHOJIOrli BUIIPOOOBYBAHHS CTIAKOTI KOMII IOTEPHUX
Yy ) \%:]

cucteM Ta Mepexk. OcoOIUBOCTI 3aXUCTY JAHUX Y PI3HUX ONEpallifHUX CUCTEMAX.



