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Crpykrypa

eK3aMeHAIiHHOT 0 OlJIeTy 10 BCTYITHOI0 iCIIUTY

3i cnenianbHocTi F3 « KoM’ oTepHi HayKkm»

Berynnawuit icnut 31 cneniansHocTi F3 «KommtoTepHi Hayku» MTPOBOAUTHCS
BiIMOBIIHO 10 [lopsanky mpuiloMy Ha HaBYaHHSA JUIsl 3J00YTTS BUIIOI OCBITH Ta
[Tpasun mpuitomy 10 [lep:kaBHOTO YHIBEpCUTETY « KUTOMHUPCHKA MOMITEXHIKA.

Berynuuii  icnut s 3100yTTS  OCBITHBO-HAYKOBOTO CTYIEHS  «IOKTOP
¢b110codii» NPOBOAUTHCA Y TECTOBIN (HOPMI.

[IpaBo ywacTi y BCTYNMHOMY ICHHUTI MaroTh BcTynmHukH Ha ocHoBi HPK7, siki
IIPOMIILIN 30BHIIIHE OI[iHIOBaHHS Y ¢popmi €BI, €BB Ta oTpumanu cyma oIiHOK TECTY
3arajbHOI HaBuaJIbHOI KoMIieTeHTHOCTI €BI Ta Tecty 3 iHo3emHoi MoBU €BI He MmeH1IIe
Hik 300 6amiB (150 6aniB omiHKM CIIBOECIIM 3 1IHO3€MHO1 MOBH 3amicTh €BI).

Berynuuii icnuT 31 CHEmiaibHOCTI MPOBOMASTHCS BIAMOBIAHO 110 Trpadiky,
3aTBEP/KEHOr0 TOJIOBOK MpUHAMalbHOI Komicii  [lep»kaBHOro yHIBEpCUTETY
«KuTOMUpCHKA MOTITEXHIKA.

TpuBamicth iCIUTYy — OJHAa ACTPOHOMIYHA roAuHa. biler s npoBeAeHHS
BCTYIHOTO icnuTy ckiaaaerbes 3 50 nuranp no 2 6anu. [lig yac icnuty abiTypieHT
OTpUMYE 3aBIaHHs Ta OJaHK BIANMOBIAeH. PesynbTaTu icnuTy omiHOIOTHCS 3a 100-
OoanpHOIO Ko, Big 100 mo 200 OGamiB. 3asBU BCTYITHHMKIB JOITYCKAIOTHCS IO
KOHKYPCHOT'O BIIOOpY B pa3i OTpUMaHHS Ha BCTYIMHOMY ICIHTI 13 CHELIAJIBHOCTI HE
meniie 150 Oanis.



l\{[}HICTEPCTBO OCBITU I HAYKU YKPATHU 11-04.00-04.04-
JKuroMupchKa JEP)KABHUU YHIBEPCUTET « ) KUTOMHUPCBHKA IMMOJITEXHIKA» F3.00.1/1d-01-
noJiTexHika Cucrema ynpaiainas sikictio Biznosigae JCTY ISO 9001:2015 ra ICTY ISO 21001:2019 2026
Bunycx 1 | 3minu 0 | Exzemnnsp Ne 1 Apx 3/17

BCTYITHOT'O ICIIMTY /10 aCHipaHTypH
3a cneniajabHicTIO F3 « Komm’1oTepHi Haykn»
BigoOpaskae Taki po3aiyid TEOPEeTHYHNX Ta NPAKTUYHHUX OCHOB Yy cepi

KOMII’FOTEPHUX HAYK:
- MaTeMaTH4YHI OCHOBU B KOMIT IOTEPHUX HayKax;
- QITOPUTMH, CTPYKTYPH JITaHUX Ta TEOPETUYHI OCHOBU IPOTPaMyBaHHS;
- mapaJiesibHi Ta pO3MOJIUICHI O0YUCIICHHS;
- MaTeMaTH4YHE MOJICJIIOBAaHHS T4 CUCTEMHUH aHaNi3;
- MAalIMHHE HaBYaHHS, IITYYHUH IHTEJEKT Ta IHTEJIEKTYyalbHl CUCTEMU;

- 3axXuCT JaHHuX B KOMH’IOTepHI/IX CUCTCMaAX Ta MCPCIKax.

1. MATEMATHUYHI OCHOBH B KOMII'IOTEPHUX HAYKAX

1.1.Teopis MHOXUMH Ta aiareOpaiudi cuctemu. Oneparii HaJg MHOKWHAMH, MPSAMUN
n00yToK. [loTyXHICTP MHOXHH, TMOPIBHSHHS MHOXHWH. BIHapH1 BiJHOIICHHS,
OCHOBHI KJIaCH: €KBIBAJIECHTHOCTI, YaCTKOBI Ta JIIHIMHI TOPAJIKH, (PYHKIIOHATBHI
BiHOIIEeHHs. Omnepauii Haja OIHAPHUMM BiIHOUIEHHSIMU: TEOPETUKO-MHOKUHHI
omepariii, JA00yTOK, I1HBepCis, 3aMKHEHHs. AJreOpaidyHi CHCTEMH: aireopu,
peTsLiiHI MO,

1.2.MartematnyHa Jorika. AnreOpa joriku: OyneBchbKi (DYHKIII, €KBIBaJIGHTHICTb
dbopmyi, HoOpMalbHI (GOpMH, TOBHOTA Ta 3aMKHEHICTh. [Ipenukatu, oOUrCICHHS
NpEeIUKATUBIB.

1.3.Kom6inaropuka. IlepecraHoBKH, pO3MIIIEHHS Ta CHOJy4YeHHs. Meroau
nepepaxyBaHHs 00'€kTiB. MeTo BKIFOUEHHS - BUKIIOUCHHs. PEeKypeHTHI METOIH.
Merton TBipHUX (YHKITIH.

1.4.T'padpu. Bepmman 1 pedbpa. CyMIKHICTh Ta IHIUACHTHICTh. 3B S3HICTb, MUISXH 1
nukiu. EitnepoBu rtpadu. [aminerona rpadu. [epesa. Ilmanapui rpadmu.

PozdapOyBanns rpadis. Mepexi 1 MOTOKK B MepexKax.



l\{[}HICTEPCTBO OCBITU I HAYKU YKPATHU 11-04.00-04.04-
JKuroMupchKa JEP)KABHUU YHIBEPCUTET « ) KUTOMHUPCBHKA IMMOJITEXHIKA» F3.00.1/1d-01-
noJiTexHika Cucrema ynpaiainas sikictio Biznosigae JCTY ISO 9001:2015 ra ICTY ISO 21001:2019 2026
Bunycx 1 | 3minu 0 | Exzemnnsp Ne 1 Apx 4117

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 IaHUX: CTEK, 4epra, Kyda, IepeBo, rpad, Xeu-Tadbaurs.

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

2.3.Anroputmu coptyBanHs. llIBugKe copTyBaHHS.

2.4.JlunaMiuHe IpOTpaMyBaHHS Ta ’Kali0H1 aTOPUTMH.

2.5.AnroputmMu Ha Trpadax. [lomyk B riMOMHY Ta B UIMPHUHY. TOMOJIOTIYHE
copryBanHs. [lomyk mukiiB B rpadi: EinepiB ta I'aminbroniB 1uki. [lomryk
HallKopoTmux 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.
CHHTaKCHUC 1 CEMaHTHUKA.

2.7.MoBHI Tpolecopu: TPAHCIATOPH, iHTepHperaTopu. OCHOBHI €Tamy TPAHCIISIIII:
JEKCUYHUHN, CHHTAKCUIHUN Ta CEMaHTHUYHHI aHAII3M, ONTHUMI3aIlsl Ta TeHeparlis
kony. CUHTaKCHYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

2.8.Metoau nporpamyBanss. [lapagurma 06’€KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHS,
3a0be3nedeHHss MoayiabHOCTI. Kitacu Ta 00’exTu. IHKamcymsiis, ycnaakyBaHHS,
noximMopdizm.

2.9.CtpyktypHe mnporpamyBaHHs. DyHKIIOHaIbHE TIporpamyBaHHs. Jloriune
nporpaMyBaHHSI.

2.10. Cneuudixkanis, Bepudikallis 1 TeCTyBaHHS IPOTPaAaMHOT0 3a0€3MeYEHHS.
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3. MAPAJIEJIBHI TA PO3INOAIJIEHI OBYUCJIEHHSA

3.1.Konuemniist po3noaiaeHux odurcienb. OCHOBHI 3aa4l pO3MOAUICHUX 00YUCIICHB:
PO30PiCTh, BIAKPUTICTH, THYUKICTh, PO3IIUPIOBAHICTb.

3.2.MapReduce: MeTomonoris 1 TEXHOJOTIS PO3MOAUICHUX O0YHMCIeHb: Etam Map—
nonepeaHboi 00pooku, Etam Reduce - 3ropTku pe3ynbTaTiB.

3.3.BBenenns B cucremy Hadoop: ocunoBai npuniiunu Hadoop, komnonenTn Hadoop,
poboTa 3 HepensIifHUMU JaHUMH, NPUKIAIM BuUKopucTaHHa. MapReduce B
Hadoop.

3.4.Po3nonineni cepenopumia o0poOku iHGopmamii. Kormeniis mpobaeMHO-
opieHTOBaHUX cepenoBunl. [IpeameTHo-opieHToBaHi ©6a3um  manux Data
Warehausig. OcHOBHI Mo/1eTi B3a€EMO/IiT pO3IOIIJICHUX 00’ €KTIB: MOJICIIb «KJTI€HT-
CEPBEPY, KIIEHTPATBLHUN KOOPJIUHATOPY» 1 «PO3IMOIICHE Y3TOJKESHHS.

3.5.BucokonaBaHTaXeHl CHUCTEMH 1 BHCOKONPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpHd BHUCOKONPOAYKTUBHHUX PO3MOJIIIEHUX OOYMCIIOBAIBHUX CHUCTEM.
PiBHi napanenizmy. baratonorokoBa Mojiens mporpaMmyBaHHSI.

3.6.Cepgic-opieHTOBaHA MapaaurMa pO3MOIiIICHUX 00uYnciieHb. ba3oBi apxiTeKkTypH
CEpBIC-OPIEHTOBAHUX CUCTEM 3 IIA0JOHAMH B3a€EMOJII TUIY «3alUT-BIANOBIIbLY,
«yOmikaiig-manucka». [IporpaMHi areHTH 1 MyJIbTHAar€HTHI CEpPBIC-OpIEHTOBaHI
cuctemu. CTBOPEHHS PO3MOIIJIEHUX JOATKIB Ha 0a31 TEXHOJIOT1i B€O-CEPBICIB.

3.7.Po3nonisieHi o04KCIIOBaIbHI IHPPACTPYKTYpU M XMapHI cucteMu. Posropranns
NpOrpaMHUX CHUCTEM B XMapHHUX cepenoBuinax. OcoOJUBOCTI B3aeMOJI,

BIJIMIHHOCTI 1 CIIIJIbHI prcH 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  Mojeneil. M’ske MojemtoBaHHs. [lepeBipka  aJeKBAaTHOCTI,

TECTyBaHHs, BamuaIus 1 Bepudikaris Moaemnen.
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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.

4.3.1lpuHIMnM Ta METOJOJIOTIA CHCTEMHOTo aHamizy. OCHOBU Teopii CKIaJHUX
cucteM. OmHC CTPYKTYpPU CKJIQJHOI CUCTEMHU. J[eKOMIIO3WIIisl Ta arperyBaHHS.
Meton cunrynsipHux 30ypeHb. MeToa Majioro napamerpy.

4.4, Meroau ontumizalii cucrem. JliHiiiHe Ta HediHIMHE mporpamyBaHHs. Kputepii
onTUManabHOCTI. OnTUMizailis 3 0OMexkeHHAMH, MeTo 1 yHKI1H Jlarpanka, MeTO
mrTpa@HUX QyHKUIA. MeToau Ta alrOpuTMH MOLIYKY €KCTPEMYMY, KOHUEMIs
ICEBAOrPATIEHTHOCTI. AJITOPUTMH BUIIaJKOBOTO HOLIYKY.

4.5.0co0nauBoCTI AUCKpeTHOI onTuMizalli. bynese mporpamyBanus. Meton ['omopi.
Meton «rumok 1 Mex». 3amadl  JAMCKPETHOI onTuMmizaimii Ha rpadax.
MeTaeBpUCTUYHI METOIM Ta AITOPUTMHU TUCKPETHOI omnTuMizamii. I'eHeTnuHi
anroput™Mu. MypalivHi KoJoH1i. MeToJ IMITaliiiHOTO BiAMAIY.

4.6.baratokpurepianpHa ontuMizamisa. [lapero ontumaneHi po3B’si3ku. 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 METOAM TPUUHATTS PIllICHb.
[TpuitHATTS pilleHb B yMOBax KOHQIKTY. IrpoBi MeToau. YMOBHM pIBHOBArW.
KonexkTtuBHi MeToAM NPUWHATTS pillleHb. balieciBcbki Mepexi. Meroau

dbopMyBaHHS IMOBIPHICHOTO BUCHOBKY Y baileCiBChbKMX Mepexax.

5. MAIIUHHE HABUYAHHS, ITYYHUH IHTEJEKT TA
IHTEJEKTYAJIBHI CUCTEMH
5.1.Cuctemu, 110 IpyHTYIOThCS Ha 3HaHHAX. JIoriuHi MOiei TOJaHHS 3HAHB, JIOTTYHUN

BUCHOBOK. CemaHTHUHa Mepexa. DpeitMoBl Ta MPOAYKINIHI MOJIEl TOIaHHS
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3HaHb. OHTOJIOTIT 1 OHTOJOTI4HI CUCTEMHU. MOBH 1 3aCO0M MOAAHHSI 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 HaBuaHHS. HelipoHHa Mepexa Koxomena. VMoipricHi anroputvu
ajianTailii Ta HaB4YaHHs. ¥ MOBH 301KHOCTI. 3rOPTKOBI IITY4YH1 HEUPOHI MEPEXKH.

5.3.Mammnne HaB4YanHs. CTaTUCTHUYHA TeOpis HaBUYaHHA. MiHIMI3aIlisg eMITiPpHYHOTO
pusuky. IlepenaBuannsa. KoMmmpomic «BiaxXuiaeHHA-CKIaaHICTh». KoHTponboBaHe
HAaBUYaHHA: Kiacuikaiis Ta perpecis, JOTiCTHUHa perpecis. Bubipmomeni:
nepexpecHa mnepeBipka, K-kpatHa mnepexpecHa nepeBipka. Perymspusanis Tta
cTabUIbHICTh. MalllMHU OMOPHUX BEKTOPIB. SapoBi meTonu. HekoHTposiboBaHE
HaBYaHHS: KJacTepu3allisi, 3MEHIIEHHS pPO3MIPHOCTI — METOJ TOJIOBHUX
KOMIOHEHT. HaB4aHHS 3 MiAKPITUICHHAM. ANTOPUTMHU KEPYBaHHS HaBUYaAHHSIM.

5.4 Heuitki cuctemMu Tta meronu. IlomaHHA HEYITKMX 3HAHb, JIHIBICTUYHA 3MIHHA.
@OyHK1ii npuHanexHocTi. HewiTki MHOXMHU 1 A1 Hag HuUMH. HediTka Jorika.
Anroputmu (opMyBaHHS HEUITKOrO BUCHOBKY — Mamaani, [{lykamoro, Cyreno ta
Jlapcena. Metoau nedasudikarii. Heuitki Heiipomepexu. Kackamni Heo-dassi
HEHPOHHI Mepexi — apxXiTeKTypa, alropuTMu HaB4yaHHsS. HediTki meTonu
KJIACTEPHOTO aHaJI3y: HEUITKUH alTOPUTM Kiactep-aHaiizy K-cepennix, HeuiTkuii
IrOPUTM KJIacTepHOro aHamizy I'ycraBccona-Keccens.

5.5.InTenexryanbHl po3nofiieH iHpopmMaliitHi cuctemMu. [HPopMaLiifHU MOUIYK,
MOIITYKOBI MAIIIMHU, OHTOJIOTIA TMOMIYKY 1H(OopMaIlii, i1HTEeIeKTyalbHI MONUTYKOBI
cuctemu. Cemantuunuii Web, ceMaHTHuyH1 BeO-cepBiCH. ATEHTI TEXHOJOTI,
IHTEJICKTyaJIbHI areHTH, areHTHI miaTGopmu.

5.6.[Ipuknanu 3acTocyBaHHS: 1HTEIEKTYaIbHUM aHaI3 JaHUX, METOU BUAOOYBaHHS
3Ha"b (Data Mining), 6i3Hec-aHaniTHKa, 00OpoOKa 300pa’keHb, MAIIMHHUHN 3ip,

0o0poOKa TeKCTIB Ha MPUPOHIN MOBI, MIATPUMKA IPUHHSITTS PIlICHb.
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6. 3BAXUCT JAHUX B KOMIT’IOTEPHUX CUCTEMAX TA MEPEXAX
6.1.Ilonsatrs iHGoOpMaIiiiHOI O€3IeKu, ypa3auBOCTI, PU3UKY, 3arpo3, aTaku Ta
IHIUCHTY B KOMIT IOTEPHUX CUCTeMax Ta Mepexkax. CTaHIapTUTa peKOMEHI0BaH1
MPAKTUKY 100 3aXUCTy iHPOpMaIlii B KOMIT IOTEPHUX CUCTEMaX Ta MEpekKax.
6.2.Mopeni 3arpo3 Ta MOPYIIHMKA B KOMIT IOTEPHUX CHCTEMaX Ta MepexKax.
Knacudikaris atak Ha KOMI IOTEpHI CUCTEMHU.
6.3.Kpunrorpadgiiuauii 3axucT 1H(GOpMAIli: MNPUHIMIHN, aJITOPUTMH, PEKUMHU
muppyBaHHs, OOYUCIIOBAJIbHA, IMpPakTUYHA Ta TEOPETUKO-1HPOopMalllifHa
CTIMKICTh KPUITOAJITOPUTMIB, Cy4aCHI METOJM KPUIITOAHAII3Y.
6.4.Ayaut ki0epOe3neKky, TEXHOJOr1i BHUIPOOOBYBAHHS CTIMKOTI KOMIT IOTEPHHUX

cucteM Ta Mepek. OCOOIMBOCTI 3aXUCTY JIAHUX Y PI3HUX ONEpaIliiHUX 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
nopsAaky, GyHKIIOHATBHI BigHOMIEeHH. Oniepaliii HaJ O1HaApHUMU B1THOILICHHSIMU:
TEOPETUKO-MHOXHUHHI orepaiiii, 1T00yTOK, IHBEpCis, 3aMKHEHHSI.

3. AnreOpaiuHi cUCTEMU: anreOpu, pessIiiiHi MOIEIII.

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 1HIUJAEHTHICTh. 3B S3HICTh, IUIIXH 1

IIUKIIY.

9. Eitneposu rpadu. ['aminsrona rpadu. [epesa. [Inanapni rpadu. PozdpapOyBanns
rpadiB. Mepexi 1 TOTOKH B MEPEKAX.

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

cuHTakcuc. ['pamathku Ta aBToMartd. CKIHYEHHI aBTOMAaTH, AaBTOMATHU 3

Mara3uHHOIO 1mam’ATTI0. KOHTeKCTHO BiIbHI MOBH.

11.CtpyKTypHu naHuX: CTEK, 4epra, Kyda, JepeBo, rpad, Xxenr-radaus.
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12.TloHATTS Ta BIACTHBOCTI anroputmiB. PexypcuBHi QyHkuii, mamuuu ThiopiHra,
HOpPMAaJIbHI aNTopuTMU MapkoBa.

13.Anroputmu copryBanHs. [1IBuaKe copTyBaHHS.

14.JlunaMiyHe IpOorpaMyBaHHs Ta >Ka10H1 aITOPUTMH.

15.Anroputmu Ha rpadax. [lomyk B TiuOMHY Ta B IIUPUHY. TOIOJOTIYHE
coptyBanHa. [lomyk nukniB B rpadi: EitnepiB ta I'amimbToHiB 1uki. [lomryk
HaWKOpOTIIMX HUIAXiB: anroputMu Jleikcrpu, ®roiina-Yopuena, 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 €Tanu TPaHCIAI:
JICKCUYHUN, CHHTAKCUYHUN Ta CEMaHTUYHUM aHaJI3M, ONTUMI3AIlisl Ta reHeparis
kony. CHHTaKCHUYHUI aHali3: po30ip 3HU3Yy-BBEPX Ta 3BEPXY-BHU3.

18.Metoau nporpamyBanHs. [lapagurma 06’€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS,
3a0e3nedeHHss MoAyiabHOCTI. Kilacu Ta 00’exktH. [HKamcymsmis, ycnaakyBaHHS,
noaimMopdizm.

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

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

21.Konnentis po3noaiaeHuX oouncienb. OCHOBHI 3a/1a4i PO3MOIICHUX 00YNCIICHb:
PO30PICTh, BIIKPUTICTh, THYYKICTh, PO3IIMPIOBAHICTD.

22 .MapReduce: meTomonorisi 1 TEXHOJOTIA PO3MOAUICHUX oO04HuCieHb: Etanm Map—
nonepeaHboi 00poOku, Etan Reduce - 3ropTku pe3ynbraris.

23.BBenenns B cucremy Hadoop: ocHoBHi npuniunu Hadoop, komnonentr Hadoop,
po0OoTa 3 HEpENAlIMHUMH JaHUMH, TPUKIAIM BUKOpucTaHHS. MapReduce B

Hadoop.
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24.Po3nomineHi cepepoBuima o0poOku iHGopmaii. Kormenris mpoOaemMHO-
opieHTOBaHUX cepeaoBuil. [IpeameTHo-opieHTOBaHi 0a3um jgaHux Data
Warehausig. OcHoBHI Mo/ieTi B3aEMO/Ii1 pO3IOIIJICHIX 00’ €KTIB: MOJICIb «KJTI€HT-
CEpBEPY, KIEHTPATBLHUN KOOPIUHATOP» 1 «PO3IMOAICHE Y3TOKEHHS.

25.BucokoHaBaHTaXeHI CUCTEMH 1 BHCOKOINPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpHU BUCOKOMPOIYKTUBHHUX PO3MOIIJICHUX OOYHUCIIOBAIHPHUX CHCTEM.
PiBH1 napanenizmy. baraTonorokoBa Mojelb MPOrpaMyBaHHS.

26.CepBic-opi€eHTOBaHA TMapaadrMa PO3MOIIICHUX 00uYnciIeHb. ba3oBi apXiTeKTypu
CEPBIC-OPIEHTOBAHUX CHCTEM 3 IIA0JIOHAMHU B3a€MOJIIl TUITY «3alHUT-BIAMOBIABY,
«ITyOJTiIKaIIS-IT1 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
MPOTPAMHUX CHCTEM B XMapHHUX CEPEIOBUINAX.

29.1lpuaiunu  moOya0BH MaTteMaTHIHUX Mojened. Koniemnimis KiHeMaTHIHUX
aHaJorii, KOMIOHEHTHUW aHami3. [neHTudikamis Ta OIIHIOBaHHS MapaMeTpiB
Mopenei. M’sike moaentoBanHs. [lepeBipka aieKBaTHOCT1, TECTYBaHHS, BaJiaallis
Ta Bepuikailis MojeIeH.

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

31.[lpuHIMIIA Ta METOAOJOTIS cucTeMHOro aHamizy. OCHOBM Teopii CKJIaTHUX
cucteM. OmHC CTPYKTYPU CKJIQJHOI CUCTEMHU. J[EeKOMIIO3HWIIiS Ta arperyBaHHS.
MeTton cuHTyIsIpHUX 30ypeHb. MeToa Majioro mapamerpy.

32.Metoau onrtuMizalii cuctem. JliHiiiHe Ta HeniHINHE TporpamyBanHs. Kputepii
ontuManbHOCTI. OnTuMizaiis 3 0OMexXkeHHsIMU, MeTo1 (GyHKIiH Jlarpanixka, MeTon
mrtpagHuX QyHKUid. MeTtoan Ta alropuTMH MOILIYKY €KCTPEMYyMY, KOHLEMLs

NICEBAOTPAIEHTHOCTI. AJITOPUTMH BHUIIaIKOBOTO TIOIIYKY.
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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. Mypaiiusi KojoHii. MeTos iMiTaIiitHoro Binanty.

34.baratokputepiaiibHa onTuMizamisa. IlapeTo onTtuMmanbHi po3B’si3kU. MeTton
MOCTYNOK, MIHIMakCHI MeToau. Mertoau 3ropTku  KpurtepiiB. CucreMHa
OITHUMI3alls.

35.0cHOBH Teopli MpUHHATTS pilleHb. Teopiss KOPUCHOCTI, BIIHOIICHHS TMEPeBary.
[Iponeaypu BuOOpy anbTepHaTUB. MeTo1 aHamnizy iepapxiid. [IpuliHITTS pilieHs B
YMOBaxX HEBU3HAYEHOCTI Ta pu3uKy. CTaTUCTUYHI METOAM NPUIHSATTS PILICHb.

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

37.Cuctemu, 0 TPYHTYIOTHCS Ha 3HAHHAX. JIOT19HI MOIeIl TOAaHHs 3HaHb, JTOTIYHUN
BUCHOBOK. CemaHTHMuHa Mepexa. DpeiiMoBl Ta MPOAYKIIIIHI MOJEl TOIaHHS
3HaHb. OHTOJIOTII 1 OHTOJIOTIYHI CUCTEMHU. MOBH 1 3aCO0H MMOJAHHSI OHTOJIOTTYHUX
3HaHb.

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

39.HeiiponHi Mepexki 3 camooprasi3aiii€io, 3MaraibHe HaBuaHHs. HeiiporHa mepexa
KoxoneHna. VIMOBIipHiCHI anropuT™MM ajanTaiii Ta HaBYaHHA. YMOBH 361XKHOCTI.
3ropTKOBI MITYYHI HEHPOHI MEPEXKHU.

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

41 .KoHTponbOoBaHe HaBYaHHS: KiIacu(ikailis Ta perpecis, JOTICTUYHA perpecis.
Bubipmopeni: mnepexpecHa mnepeBipka, K-kpaTHa mnepexpecHa MepeBipKa.

Perynspu3ariist Ta cTa0iibHICTh. MaImHu OMOPHUX BEKTOPIB. SAPOBI METOH.
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42.HekOHTpOJIbOBaHE HABUAHHS: KJIACTEPH3Allisi, SMEHIIEHHS PO3MIPHOCTI — METO/I
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 — Mampasi, [{ykamoro, CyreHo ta
Jlapcena. Metonu nedasudikarii. Heuitki nHeripomepexu. Kackamni Heo-(dassi
HEHPOHHI MEpPEXK1 — apXITEKTypa, alTOPUTMU HaBYAHHS.

44 HediTKi METOIY KJIACTEPHOTO AHAII3Y: HEUITKUN aJITOPUTM KiacTep-aHamzy K-
CepelHIX, HEUITKUH allrOpUTM Ki1acTepHoro aHami3y ['ycraBccona-Keccens.

45.]uTenexTyanbHl po3noAiieHl iHpopmMaliiiHi cuctemu. [HPopMauiifHUil MOIIYK,
MOIIYKOBI MAIlIMHU, OHTOJIOTIA MOMIYKY 1H(opMalii, i1HTeIeKTyalbHl MOIIYKOBI
cucremu. Cemantuunuii Web, cemaHTuuHi BeO-cepBiCHM. ATEHTI TEXHOJOTII,
IHTENIEKTyalIbH1 areHTH, areHTH1 11aThopMu.

46.1Tpukiaay 3acTOCYBaHHS: 1HTEJICKTYaJIbHUM aHallI3 JaHUX, METOAN BUI00YBaHHS
3HaHb (Data Mining), Oi3Hec-aHamiTHKa, 00poOKa 300pakeHb, MAITMHHUM 3ip,
00poOKa TeKCTIB Ha MPUPOJHINA 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.

A8.ITonsatTs iH(oOpMaliiiiHoi Oe3neku, ypasTuBOCTI, PHU3UKY, 3arpo3, aTakd Ta
THITUACHTY B KOMIT IOTEPHUX CHCTeMax Ta Mepexax. CTaHaapTUTa peKOMEHI0BaH1
MPAKTUKH MO0 3aXUCTy 1HGOpMAIIil B KOMIT IOTEPHUX CHCTEMaX Ta MEpekax.

49.Mogeni 3arpo3 Ta MOPYIIHMKA B KOMIT IOTEPHHX CHCTEMax Ta MEpPEekKax.
Krnacudixkariis atak Ha KOMIT FOTEPHI CHCTEMH.

50.Kpunrorpadiiyamii  3axuct iHbOpMAIll: TPUHIUIHN, aITOPUTMHU, PEKUMH
mupyBaHHs, OOYHUCIIOBaJbHA, IMpakTUYHA Ta TEOPETUKO-1HPpOopMalliifHa

CTIHKICTh KPUNTOAITOPUTMIB, CydyaCHI METOAM KPUITOAHAII3Y.
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51.Ayaut KiOepOe3IeKn, TEeXHOJOril BUIPOOOBYBAHHS CTIAKOTI KOMIT FOTEPHUX
Y. ) y

cucteM Ta Mepek. OcoOIUBOCTI 3aXUCTY JIAHUX Y PI3HUX ONEpPalIfHUX CUCTEMaX.



