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Crpykrypa

eK3aMeHAlIMHOT0 OlJIeTy 10AATKOBOI0 BCTYIIHOIO iCIIMTY
3i cneniajJabHOCTI

F3 «Komm’1oTrepHi Haykn»

JlonatkoBuii BCTyNMHME icnuT 31 cnemianbHOCcTi F3 «Komm’roTtepHi Hayku»
POBOUTHCA BiANoBiAHO 10 [lopsaky mpuiioMy Ha HaBYaHHS ISl 300YTTS BHUIIO]
ocBitu Ta IlpaBun mnpuitomy no JlepxkaBHoro yHiBepcurery «Kuromupcoka
MOTITEXHIKAY.

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

[IpaBo y4acTti y J0JIaTKOBOMY BCTYITHOMY ICIIUTI MalOTh BCTYITHUKHA Ha OCHOBI
HPK?7, axi npoiinum 30BHIIIHE oniHIOBaHHA y (popmi €BI, €BB Ta orpumanu cyma
OILIIHOK TECTY 3arajbHOi1 HaBYaIbHOI KoMneTeHTHOCTI €BI Ta TecTy 3 1H03eMHOT MOBU
€BI ne menmre aixk 300 6amiB (150 6amiB omiHKU CIiBOECIIN 3 IHO3EMHOI MOBH 3aMiCTh
€BI).

JlonaTkoBUl BCTYMHUM 1CIIUT 31 CHEIIAILHOCTI MPOBOJATHCS BIAMOBIIHO 0
rpadiky, 3aTBEpI>KEHOTO TOJOBOIO MPUUMabHOT KoMicli Jlep:KaBHOTO yHIBEPCUTETY
«KuTOMHpCHKA MOTITEXHIKA.

TpuBamicTh iCIUTY — OJIHA aCTPOHOMIYHA TOJMHA. buler mis mpoBeaeHHS
BCTYIIHOTO icnuTy ckiaaaerbes 3 50 nutanp o 2 Oanu. Ilig yac icnuty abiTypieHT
OTpUMYE 3aBJaHHs Ta OJIaHK BIAMOBIAEH. Pe3ynbTaTi 10aTKOBOTO BCTYITHOTO ICITUTY
13 CHElIaIbHOCTI OIIHIOKTHCS 3a IIKAJIOK CKIQJCHO / He CKJIaJCHO, MPU I[bOMY
pe3yabTaT «CKJIAJICHO» BH3HAuaeThbcs Ha piBHI He MeHmie 150 6amiB. Ocobwm, siKi
OTPUMAJTH PE3YJIBTAT «CKIIAICHO» JOMYCKATHCS 10 CKJIaIaHHS BCTYITHOTO ICIIUTY 31
CHEIlaJIbHOCTI.
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A0AATKOBOI0 ()aX0BOI0 iCIIUTY 10 ACHIPAHTYPH
3a cneniajabHicTioO F3 « Komm’oTepHi Hayku» BinoOpaxkae Taki po3aiyin
TEOPEeTHYHHUX Ta MPAKTHYHUX OCHOB y cepi KOMII'IOTEPHUX HAYK:
- MaTeMaTH4YHI OCHOBU B KOMII IOTEPHUX HAyKax;
- QITOPUTMH, CTPYKTYPH JIaHUX Ta TEOPETHUYH1 OCHOBU MPOTPaMyBaHHS,
- mapaJiesibHI Ta pO3MOJILJIEHI O0YMCIICHHS;
- MareMaTH4HE MOJEIIIOBAaHHS T4 CUCTEMHUM aHaNi3;
- 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 MHOXMH Ta aireOpaiudi cuctemu. Onepailii HaJ MHOKHWHAMH, MPSIMUN
n00yToK. IlOoTyXHICTh MHOXHWH, TOPIBHSAHHS MHOXUH. biHapH1 BiJIHOIICHHS,
OCHOBHI KJIaCH: €KBIBJICHTHOCTI, YaCTKOBI Ta JIIHIMHI TOPAJIKH, (PYHKI[IOHATBHI
BiHOMIEeHHs. Omnepauii Haja OIHAPHUMM BIIHOUIEHHSIMU: TEOPETUKO-MHOKHUHHI
omepailii, JA00yTOK, 1HBEpCis, 3aMKHEHHs. AJre0paiuyHi CcUCTeMU: anredpu,
peTALIHI MOICTI.

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

1.3.Kombinatopuka. IlepecTaHOBKHM, pO3MIIlIEHHS Ta CIHOJNydYeHHs. MeTtoau
nepepaxyBaHHs 00'ekTiB. MeTo1 BKIIFOUEHHS - BUKITIOUEHHA. PeKypeHTHI MeToIu.
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.

PosdapOyBanus rpadis. Mepexi 1 TOTOKH B MEpEkKax.
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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
MNPOI'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 POTpaMyBaHHSA Ta >Ka110H1 AT OPUTMH.

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. Matpuns 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, iHTeprpeTaTopu. OCHOBHI €Tanu TPaHCIAIIL:
JEKCUYHUHN, CHHTAKCUIHUN Ta CEMaHTUYHHUI aHAJI3M, ONTHUMI3aIls Ta TeHeparlis
kony. CUHTaKCHYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

2.8.Metoau nporpamyBanss. [lapagurma 06’€KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHS,
3a0be3nedeHHss MoayabHOCTI. Kilacu Ta 00’ektH. [HKamcymsiis, 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.Konuemniis po3noaiaeHux oduncieHb. OCHOBHI 3a/1a4l 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: ocHoBHi npuniunu Hadoop, komnonentu 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/ieTi B3aEMOJIiT pO3MOIIJICHUX 00’ €KTIB: MOJCIb «KJTI€HT-
CEPBEPY, KIIEHTPATBLHUN KOOPJIUHATOPY» 1 «PO3IMOIICHE Y3TOJKESHHS.

3.5.BucokonaBaHTaXeHl CHUCTEMH 1 BHCOKONPOAYKTUBHI oOuucieHHs. CydacHi
apXITEKTYpHd BHUCOKONPOAYKTUBHHUX PO3MOJIIIEHUX OOYMCIIOBAIBHUX CHUCTEM.
PiBHi napanenizmy. baraTonorokoBa Mojelb MporpaMyBaHHS.

3.6.Cepgic-opieHTOBaHA MapaaurMa pO3MOIiIICHUX 00uYnciieHb. ba3oBi apxiTeKkTypH
CEpBIC-OPIEHTOBAHUX CUCTEM 3 IIA0JOHAMH B3a€EMOJII TUIY «3alUT-BIANOBIIbLY,
«yOmiKaiig-manucka». [IporpaMHi areHTH 1 MyJIbTHAr€HTHI CEPBIC-OpIEHTOBaHI
cuctemu. CTBOPEHHS pO3MOJIIJIEHUX JOAAaTKIB Ha 0a31 TEXHOJIOT1i B€O-CEPBICIB.

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

BIZIMIHHOCTI 1 CIIUTBHI prch XMapHUX iatpopm Amazon, Google, Microsoft.

4. MATEMATHYHE MOJEJIOBAHHSI TA CACTEMHU AHAJII3

4.1 1lpuamunu  1oOyJOBHM MaTeMaTUdHUX Mojenei. KoHrenis KiHeMaTUYHUX
aHaJIOTi, KOMIIApTaMECHTANbHUN aHam3. ImeHTudikaiis Ta OIIHIOBaHHS
napaMeTpiB  Mojeneil. M’ske MojemoBaHHs. llepeBipka  aneKBaTHOCTI,

TECTyBaHHs, BamuaaIus 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.

4.3.1lpuHInu Ta METOJOJIOTIA cHCTeMHOro aHamizy. OCHOBH Teopii CKJIaJAHUX
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. OnTUMi3ailis 3 oOMexkeHHAMU, MmeToa PyHkii Jlarpanxa, MmeTo
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». 3amadl  AMCKpPETHOI onTuMizamii 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
MOCTYINOK, MIHIMakcHI Meroau. Mertoau 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 METOMU TPUUHSTTS PIIICHb.
[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, ITYYHUI 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.

5.2.1lltyuni HeWpOHI MepeXH. ApPXITeKTypa. AKTHBAIiiiHI (QYHKII. AJTOpUTMH
HaByaHHs. Heliponna mepexa Back Propagation. PexypeHTH1 HelipoHHI Mepexi.
Heiiponna mepesxa Xondinma ta Xeminra. HelipoHHi Mepexi 3 camoopraHizaiii€ro,
3MaranbHe HapuaHHS. HelipoHHa Mepexa Koxonena. VIMoBipHicHi anropurvu
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, JOTiCTHYHAa perpecisa. Bubipmomeni:
nepexpecHa mnepeBipka, K-kpatHa mnepexpecHa nepeBipka. Perymspusanis Tta
cTabUIbHICTh. MalllMHU OMOPHUX BEKTOPIB. SapoBi meTonu. HekoHTposiboBaHE
HaBYaHHS: KJacTepu3allis, 3MEHIIEHHS pPO3MIPHOCTI — METOJ TOJIOBHUX
KOMIOHEHT. HaB4aHHS 3 MiAKPITUICHHSIM. AJITOPUTMHU KEPYBaHHS HaBUYAHHSIM.

5.4 Heuitki cuctemMu Tta meronu. IlomaHHA HEYITKMX 3HAHb, JIHIBICTUYHA 3MIHHA.
@OyHK1ii npuHanexHocTi. HewiTki MHOXMHU 1 A1 Hag HuUMH. HediTka Jorika.
Anroputmu (GopMyBaHHS 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
aNrOpUTM KJ1acTepHoro anamizy 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,
IHTEJIEKTyaJIbHI areHTH, areHTHI miatopmu.

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.



l\{[}HICTEPCTBO OCBITU I HAYKU YKPATHU 11-04.00-04.04-

JKuroMupchKa JEP)KABHUM YHIBEPCUTET « KUTOMUPCBKA MOJITEXHIKA» F3.00.1/1d/]1-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 ra ACTY ISO 21001:2019 01-2026
Bunycx 1 3minu 0 | Exzemnnsp Ne 1 Apx8/16

6. 3BAXUCT JAHUX B KOMI'IOTEPHUX CUCTEMAX TA MEPEXKAX
6.1.Ilonsarra iHdopmamiiftHOi Oe3meKku, ypasiauBOCTI, PHU3UKY, 3arpo3, aTraku Ta
IHIUICHTY B KOMIT IOTEPHUX CHCTeMax Ta Mepexxax. CTaHIapTUTa peKOMEHI0BaH1
IPAKTUKY 1100 3aXUCTy 1HPOpMallli B KOMII IOTEPHUX CUCTEMAaX Ta MEPEkKax.
6.2.Mogeni 3arpo3 Ta MOpPYIIHHKAa B KOMII IOTEPHHX CHCTEMax Ta Mepekax.
Kinacudikariiis atak Ha KOMIT IOT€pHI CUCTEMHU.
6.3.Kpuntorpadiiunuit 3axumct iHdoOpMalii: NPUHIMIM, aAITOPUTMH, PEKUMU
muppyBaHHs, OOYUCIIOBAJIbHA, IMpPakTUYHA Ta TEOPETUKO-1HPOopMalllifHa
CTIHKICTh KPUNITOAJITOPUTMIB, Cy4yaCHI METOJN KPUITOAHAII3Y.
6.4.Aynut KibepOesnekn, TEXHOJIOTii BHUIPOOOBYBAHHS CTIHKOTI KOMIT FOTEPHUX

cucteM Ta Mepek. OcoOIUBOCTI 3aXUCTY JAHUX Y PI3HUX OMEpallifHUX CUCTEMAX.

CIIUCOK PEKOMEHJIOBAHOI JIITEPATYPU

1. bazunesuu JI.€. JluckperHa MaTeMaTuKa y NpUKIIaJax 1 3aa4ax : Teopisi MHOXUH,
MaTeMaThyHa JIOTiKa, KOMOIHAaTopuka, Teopis rpadiB. — MaremaTU4HHA
npakTukyM. - JIbBiB, 2013. - 486 c.

2. Bucoupka B.A., JlutBua B.B., Jlo3dunceka O.B. JluckperHa maTemMaTuka
npakTukyM (301pHUK 3a/1a4 3 JUCKPETHOI MAaTEeMAaTHKH): HAaBYAJIbHUI MOCIOHUK /
B.A. Bucomnbka, B.B. JIutBun, O.B. Jlosuncska — JIbBiB: Bugasuunrso «Hosuit
Cgit — 2000», 2020. — 575 c.

3. Kamnitonosa 10.B., Kpusuii C.JI., JletnueBcrkuii O.A. Ta iH. OCHOBH AUCKPETHOI
matemaTtuku. — K., 2002.

4. YucenbHl METOAM B KOMII‘'IOTEPHUX HayKax: HaBYalIbHUI MOCIOHMK. B.A.
Annpynuk, B.A. Buconbka, B.B. [laciunuk, JI.b. Yupyn, JI.B. YUupyn. — JIbBiB:
Bupasuunrso «Hosuii csit — 2000», 2020. — 470 c.
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HEPEJIIK 3AIIMTAHBb BCTYITHOI'O BUITPOBOBYBAHHA

1. Omepariii Haq MHOKUHAMU, TIPsIMUIA 100yTOK. [10TYXKHICTH MHOXHH, TIOPiBHSHHS
MHOHH.

2. biHapHi BIJHOIICHHS, OCHOBHI KJIacH: €KBIBaJCHTHOCTI, YAaCTKOBI Ta JIHIMHI
nopsiky, (pyHKIIOHATBHI BimHOIIEeHHs. Onepairii Haj 61HApHUMH BiTHOIIICHHSIMMU:
TEOPETUKO-MHOXKHUHHI ofepaliii, 100yTOK, 1HBepCisl, 3aMKHEHHS.

3. AunreOpaiuHi cucTeMu: aareOpu, pesiiiai MOJIeTI.

4. AnreOpa noriku: OyieBCbKl (YHKIII, €KBIBAJICHTHICTb (OPMYJ, HOpPMAaJbHI

dbopmMu, TOBHOTA Ta 3aMKHEHICTb.

[IpenvkaTu, OOYMCIEHHS NPEIUKATHBIB.

[lepecTaHOBKHU, PO3MIIICHHS Ta CIOTy4YeHHs. MeToau nepepaxyBaHHs 00'€KTIB.

MeTton BKIIIOUEHHS - BUKIIIOUEeHHS. PekypenTHi MmeToau. MeTos TBipHUX (DyHKITIH.

O N o O

['padu. Bepmmnu 1 pedbpa. CyMIKHICTh Ta 1HIUJAEHTHICTh. 3B S3HICTh, HMUISXH 1

IIUKIIY.

9. E#nepoBu rpadu. ['aminsTona rpadu. lepera. [Tnanapri rpadu. Po3dapOyBanns
rpadiB. Mepexi 1 MOTOKM B Mepexax.

10.®@opmansHi MOBU Ta aBTOoMatu. [lpupoaHi Ta dopmalibHi MOBH, CEMAaHTHKA Ta
cuHTakcuc. I'pamatuku Ta aBroMatd. CKIHYEHHI aBTOMAaTH, AaBTOMAaTH 3
Mara3uHHOIO 1mam’ATTi0. KOHTeKCTHO BijIbHI MOBH.

11.CtpyKTypHu JaHuX: CTEK, 4epra, Kyua, JepeBo, rpad, xenr-radauis.

12.TloHATTS Ta BIACTHBOCTI anropuTMiB. PexypcuBHI QyHKii, MmamuHu ThlopiHTa,
HOpPMAaJIbHI aNTOpUTMHU Mapkoga.

13. Anroputmu coptyBanHs. [1IBHIKE cOpTyBaHHS.

14. JlunamiyHe nporpaMmyBaHHs Ta *aJdl0H1 aAJITOPUTMHU.

15.Anroputmu Ha rtpadax. [lomyk B raubuHy Ta B IMpUHY. TomoJjorivyHe

copryBanHs. [lomyk nukniB B rpadi: EinepiB ta I'amunbroHiB 1uki. Ilomryk

HAaWKOpOTIIUX NUIAXiB: anroputvu Jleikcrpu, ®roiina-Yopmena, bennmana -
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®opna. OcroBHi aepeBa. Anroputmu Kpyckana ta Ilpima. Marpuns Kipxroda
MOIIYKY KUTBKOCTI OCTOBHHUX JIepeB. 3ajlaya Mpo MaKCUMAJIbHUM MOTIK.

16.MoBu mnporpamyBaHHS: NPOLEAYPHO OPIEHTOBaHI, MPOOIEMHO-OPIEHTOBAHI.
CHHTaKCHUC 1 CEMaHTHKA.

17.MoBH1 TIpolLieCOpH: TPAHCISATOPH, 1HTeprHperaropu. OCHOBHI €Tany TPaHCIAII:
JICKCUYHUN, CHHTAKCUYHUN Ta CEMaHTUYHUMA aHAJI3¥, ONTUMI3AIlis Ta TeHepallis
kony. CHHTaKCUYHUH aHali3: po30ip 3HU3Y-BBEPX Ta 3BEPXY-BHU3.

18.Metoau mporpamyBanHs. [lapagurma 06’ €KTHO-OPIEHTOBAHOTO MPOTPaAMyBaHHS,
3a0e3nedyeHHss MoAyiapHOCTI. Kitacu Ta 00’ektH. IHKancymsiis, ycrnaakyBaHHS,
noMophizm.

19.CtpykTypHe mporpamyBaHHsA. @DyHKIIOHANIBHE mMporpamyBaHHs. Jloriuxe
porpamMyBaHHS.

20.Cnenudikarris, Bepudikaiiis 1 TeCTyBaHHS TPOrpaMHOTo 3a0e3MeUeHHS.

21.Konnemntist po3moaiaeHuX oouncienb. OCHOBHI 3a/1a4i pO3MOIIICHUX 00YNCIICHb:
PO30PICTh, BIIKPUTICTh, THYYKICTh, PO3LUIUPIOBAHICTD.

22.MapReduce: meTomonorist i TEXHOJOTIS PO3MOAUICHUX OO0YHMCIeHb: Etam Map—
nonepeaHboi 00poOku, Etan Reduce - 3ropTku pe3ynbraris.

23.BBenenns B cucremy Hadoop: ocHoBHi npuniunu Hadoop, komnonentr Hadoop,
poboTa 3 HepelsiiHUMU JaHUMU, NPUKIAaM BUKopucTaHHA. MapReduce B
Hadoop.

24.Po3nonineni cepenoBuima o0poOku iHpopMmamii. Konmeniis mpoOaeMHO-
opieHTOBaHUX cepefoBull. IlpeameTHo-opieHTOBaHi ©0a3sum  nmanux  Data
Warehausig. OcHoBHI MojieTi B3a€EMOI1 pO3MOIIICHUX 00’ €KTIB: MOJCIIb «KITI€HT-
CepBEP», CIEHTPAITBHUN KOOPAMHATOPY 1 «PO3MOIICHE Y3TOHKCHHS.

25.BucokoHaBaHTaXE€HI CUCTEMH 1 BHCOKONPOAYKTHBHI oOuucieHHsa. CydacHi
apXITEKTYpH BUCOKOMPOIYKTUBHHUX PO3MOIITICHUX OOYHMCIIOBAIHHUX CHCTEM.

PiBH1 mapanenizmy. baratonorokoBa Moielib MporpamMyBaHHSL.
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26.CepBic-opi€eHTOBaHA TMapaaurMa PO3MOIiIICHUX 00uYnciIeHb. ba3oBi apXiTeKTypu
CEPBIC-OPIEHTOBAHUX CHCTEM 3 ITA0JIOHAMHU B3a€EMOJIIl TUITY «3alUT-BiIMOBIIAbY,
«ITyOKALiSI-TT1 ITUCKaY.

27 .IlporpaMHi areHTd 1 MyJbTUAreHTHI CEpBIC-Opl€HTOBaHI cUCTeMH. CTBOpEHHS
PO3IOIIJIEHUX JOIATKIB Ha 0a31 TEXHOJIOTIi BeO-CEPBICIB.

28.PosnonisieHi 00YUCIIOBaNIbHI 1HPPACTPYKTYPH M XMapH1 cucTteMu. PosropTaHHs
MPOrpaMHUX CUCTEM B XMapHUX CEpPEIOBUILAX.

29.1lpunnumu  moOymoBH MaTeMaTHYHUX Mojeneld. KoHmenmis KiHEeMaTHIHUX
aHaJOrii, KOMIIOHEHTHUW aHami3. [neHTudikamis Ta OIIHIOBaHHS MapaMeTpiB
Mozenei. M’sike mojsietoBanHs. [lepeBipka aqekBaTHOCTI, TECTyBaHHS, BaJIiallis
Ta BepudiKalis MoJieeH.

30.ImiTamiiiai moneni. IlomieBe MojaemOBaHHS, MOJEIIOIOUM aIrOpuTMH. MeToau
Momnte-Kapno. Mepexu Ilerpi. Meroau cuctemHoi auHamiku. MynbTiareHTHE
MO/ICJIFOBaHHS 1 KOMIT I0T€pHA CUMYJIALLISL. .

31.IIpuHIIMIIH Ta METOMOJOTISI CHCTEMHOTo aHamizy. OCHOBH Teopii CKJIagHUX
cucteM. OnHC CTPYKTYpU CKJIATHOI CUCTEMH. JIeKOMMO3ullisi Ta arperyBaHHS.
MeTton cuHrynsspHux 30ypeHb. MeTo Manoro napamerpy.

32.Metoau onrtuMizalii cuctem. JliHiiiHe Ta HemiHiNHE nporpamyBanHs. Kputepii
onTUMaabHOCTI. OnTUMi3allis 3 0OMexxeHHsAMH, MeToT pyHKIIH Jlarpanka, METOT
mrpagHUX QyHKIINA. MeToan Ta aJrOpuTMH TOIIYKY €KCTPEeMyMY, KOHIISIIIis
NICEBOTPAAIEHTHOCTI. AJITOPUTMH BUIIAJKOBOTO MOMIYKY.

33.0cobnmBocTi qUCKpeTHOI onTuMizallii. bynese mporpamyBanus. Meroa I'omopi.
Meton «rumok 1 Mex». 3amadl  AMCKPETHOI onTuMmizamii Ha Trpadax.
MeTaeBpuCTUYHI METOAU Ta ajJrOpUTMHU JMCKPETHOI omnTumizauii. ['eHeTnuH1
anroputMu. MypaiiivHi KoJioHii. MeTo 1 iMITalliiHOTO BiJImAIy.

34.bararokputepianbHa ontuMizaris. I[lapero ontumaneHi po3B’si3ku. Meton
MOCTYIOK, MIHIMAakCHI MeToau. Meroau 3ropTku  KputepiiB. CucremHa

oInTUMi3als.
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35.0cHOBH Teopli NpUHHATTS pillleHb. Teopiss KOPUCHOCTI, BIIHOIICHHS TMEpeBaru.
[Tponeaypu BubOpy anbTepHaTUB. MeTo aHamizy iepapxii. [IpuiiHATTS pilieHs B
YMOBaxX HEBU3HAYEHOCTI Ta pu3UKy. CTaTUCTUYHI METOAM MPUIHSATTS PILICHb.

36.I1puitHsaTTa pimieHp B yMoBax KoH(pIikTy. IrpoBi mMeToan. YMOBH piBHOBArW.
KosekTuBHI MeTOaW MNPUMHATTSA pimieHb. baiteciBcbki  Mepexi. Metoau
dbopMyBaHHS IMOBIpHICHOTO BUCHOBKY y baileciBChbKHX Mepexax.

37.Cucremu, 1110 IPYHTYIOThCS Ha 3HaHHAX. JIOT14H1 MOJIeITl TIOTaHHS 3HAHb, JIOT1YHUN
BUCHOBOK. CemaHTHMUHa Mepexa. PpeiiMoBl Ta MPOAYKIIIHI MOJEIl NOJaHHS
3HaHb. OHTOJIOTII 1 OHTOJIOTIYHI CUCTEMH. MOBH 1 3aCO0H IMOJAHHSI OHTOJIOTTYHUX
3HaHb.

38.1ltyuni HeWpoHI Mepexu. ApXiTekTypa. AKTHUBaLiiHI (QYHKIII. AJITOPUTMHU
HaBuaHHs. Heliponna mepexa Back Propagation. PexypeHTHI HeHpOoHHI Mepexi.
Hetiponna mepexa Xomndinaa Ta XeMiHra.

39.HeiiponHi Mepexi 3 camooprasi3aiii€io, 3MaraibHe HaBuaHHs. HeiiporHa mepexa
KoxoneHna. VIMOBIpHICHI alropuT™MH ajanTaiii Ta HaBYaHHA. YMOBH 361XKHOCTI.
3ropTKOBI IITY4YHI HEHPOHI MEPEXKHU.

40.Mamwunane HaB4aHHs. CTaTUCTUYHA TeOpis HaBYaHHA. MiHIMI3allisg eMITiPHYHOTO
pusuky. [lepenaBuanns. KoMmmnpomic «BiIXUIEHHS-CKIIATHICTDY.

41.KoHTpoJIbOBAaHE HaBYaHHA: Kiacudikallisi Ta perpecis, JIOTICTUYHA perpecis.
Bubipmoneni: mnepexpecHa mepeBipka, K-kpaTHa mepexpecHa TMepeBipKa.
Perynsipu3zaiis Ta ctaOuibHICTh. MalllMHU ONOPHUX BEKTOPIB. SIApOBI METOAH.

42.HekoHTpOJIbOBaHE HABUAHHS: KJIACTEPH3Allisi, SMEHIIECHHS PO3MIPHOCTI — METO/
TOJIOBHUX KOMITIOHEHT. HaBuaHHS 3 MIAKpIMJIEHHSM. AJITOPUTMH KEepyBaHHS
HaBYAHHSIM.

43.Heuitki cuctemu Ta MeToau. IlomaHHs HEUITKMX 3HAHb, JIHTBICTUYHA 3MIHHA.
®OyHkIii npuHanexHocTi. HewiTki MHOXWHU 1 A1 Hag HuMmH. HediTka norika.

Anroputmu (GopMyBaHHS HEUITKOTO BUCHOBKY — Mamaani, [{lykamoro, Cyreno ta
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Jlapcena. Metoau nedasudikamii. HeuiTki Helipomepexu. Kackaani Heo-(hassi
HEHPOHHI MEepeXkl — apXiTEKTypa, alTOPUTMHU HAaBYAHHSI.

44 HeuiTKi METOAM KJIACTEPHOTO aHAII3y: HEUITKHH aJrOpUTM KiacTep-aHamizy K-
CepelHiX, HEUITKUHI arOpUTM KJIacTepHOTo aHami3y ['ycraBccona-Keccens.

45.1HTeNneKTyanbHl po3MojiaeH] 1HpopmMalliiiHi cucteMu. [HQopMamiiiHuil Mmomyk,
MOIIYKOBI MAaIllMHU, OHTOJOTIS MOLIYKy iH(opMalii, iHTeIeKTyalbHi MOUIYKOBI
cuctremu. Cemantuunuii Web, cemMaHTHuHi BeO-cepBiCH. ATEHTI TEXHOJOTIT,
IHTENIEKTyallbH1 areHTH, areHTH1 11aTdopmu.

46.TIpuxmany 3aCTOCYBaHHS: 1HTEIICKTYaIbHUN aHAI3 JaHUX, METOJIM BHIOOYBaHHS
3HaHb (Data Mining), 6i3Hec-aHaniTHKa, 00poOka 300pakeHb, MAIIMHHUN 3ip,
00poOKa TeKCTIB Ha MPUPOHINA MOBI, MIATPUMKA IPUUHSTTS PIllIEHb.

47 IMpuniunu poOOTH 3 BeMKUMHK AaHuMu. Data Miming sixk MeTo/1 aHaIi3y BEIUKHUX
nanux. Knadudikaris ta kmactepHuil aHamiz Benukux aanux. OOpoOka BEIUKUX
nagux B koHuenmi loT.

4A8.Tlonsarrs iHbopmarliitHOi Oe3neku, ypa3iMBOCTI, PU3HMKY, 3arpo3, aTakud Ta
IHITMICHTY B KOMII FOTEPHUX CUCTeMax Ta Mepexax. CTaHaapTuTa peKoMeH10BaHi
MPAKTUKH IIOA0 3aXUCTy 1H(POpMAaIlil B KOMIT FOTEPHUX CUCTEMaX Ta MepexKax.

49.Mopeni 3arpo3 Ta TMOPYIIHMKA B KOMII FOTEPHHX CHCTEMax Ta Mepexkax.
Krnacugikanis arak Ha KOMI FOTEPHI CUCTEMH.

50.Kpunrorpadiiuamii  3axuct iHGOpMAIii: TPUHIUIHN, aITOPUTMU, PEKUMH
muppyBaHHs, OOYUCIIOBAJIbHA, MpPaKkTUYHA Ta TEOPETUKO-1HPOopMalliifHa
CTIMKICTh KPUITOAJITOPUTMIB, Cy4aCHI METOAN KPUMTOAHAII3Y.

51. Ayaut ki6epOe3neku, TEXHOJOTii BHUMPOOOBYBAHHS CTIMKOTI KOMIT IOTEPHUX

cucteM Ta Mepex. OCOOIMBOCTI 3aXUCTY NaHUX Y PI3HUX OMEpalifHUX CUCTEMax.



