KHIBCbKHUI HAIIIOHAJIbHUM YHIBEPCUTET
BYJIBHUILITBA I APXITEKTYPH

GATBEPIIXKYIO»

[TpopexTop 3 HAyKOBOi poOOTH

Ta 1HHOBALIHOTO PO3BUTKY
Onexkcanap KOBAJIBUYK

« » 2024 p.

IHNPOI'PAMA
BCTYIHOIO iCIIUTY B ACHiPAHTYPY
3i cneniajgabHoOCTI 126. «IH(opManiiiHi CHCTEMH Ta TEXHOJIOTI»

PiBeHb 3100yTTH OCBITH: TPETIil /OCBITHRO-HAYKOBHUI PIBEHb BUIIOi OCBITH,
I'any3s 3Hanb: 12 [HpopMaliitHi TEXHOIOTTT
CrnenianbHicTb: 126. «[HbOpMaIliitHi CHCTEMU Ta TEXHOJIOTI1»
OcBiTHbO-HayKOBa nporpama: «lHpopMalliifHi CHCTEMH Ta TEXHOJIOT1i»

Kuis 2024



MiHicTepcTBO OCBITH | HAYKH YKpaiHu
KuiBchbkuii HaioHaJIbHUH YHiBepcUTeT OYAIBHHITBA i apXiTEeKTypH

3ATBEPI/KYIO»

[TpopexTop 3 HayKOBOi pOOOTH Ta IHHOBALIIITHOTO PO3BUTKY,
Onekcannp KOBAJIbUYK

« » 2024 p.

IMPOI'PAMA ®AXOBOT O ICIIUTY
JUIA BCTYIy Ha HaBYaHHS U1 3100yTTs CTYIIEHS BUILIOI OCBITH “JOKTOP
¢imocodii” Ha OCHOBI paHilIe 3100yTOro CTYIEHs BUILIOI OCBITH Marictpa

I'any3s 3Hanb: 12 [Hdopmarriiini TexHOIOT1i
CrenianbHicTb: 126. «[HbOpMaIliitHi CUCTEMHU Ta TEXHOJIOT11»
OcBiTHbO-HayKOBa nporpama: «lHpopMalliifHi CHCTEMH Ta TEXHOJIOT1i»

3aTBepKeHO Ha 3acifanHi Kadenpu iHPOpMAIIHHUX TEXHOIOTIH MPOEKTyBaHHS
Ta IPUKIAJHOI MAaTEMATUKHU

[Tporokon Ne 13 Bix 26.06.2024 p.

3aBinyBau kadenpu ITIIIIM Onekcannp TEPEHTHEB

["apant OHII Onexkcanap TEPEHTHEB

Po3risitHyTo Ha 3acilaHHI HayKOBO-METOJIMYHOI KOMICIi creuianbHOCcTI 126.
“IndopmariitHi cuctemMu Ta TexHoJIOrii”, mpoTokoi Ne 2 Bix «30» uepBHs 2024 poky.

I'onosa HMK cnemianbHOCTI

126 “IndopmariiifHi cucTeMu

Ta TEXHOJIOTrII”’ Onekcanap
TEPEHTBHEB

Kwuis 2024



Po3po0Huku nporpamm:

HayxkoBuii cTyniHb 3a cretl.,
BUCHE 3BAHHS

JIOKTOp TEXHIYHUX HAyK 3a
cretn. 05.13.06, mpodecop

JIOKTOp TEXHIYHHUX HAYyK 32
crerr. 05.13.06, nomeHTt

JIOKTOp TEXHIYHHUX HAYyK 3a
crert. 05.13.22, mpodecop

JIOKTOp TEXHIYHUX HAyK 3a
crett. 05.13.06, mpodecop

Im’s Tlpi3Buie ITocama
KepiBHUK: rapaHT 0CBiTHbO-HAYKOBOI IPOTrpamMu
126. «IndopmaniiiHi cMHCTEMH Ta TEXHOJIOTII»
Onekcannp TEPEHTHEB 3aBilyBay
(rapanT) Kadeapu
ITTITIM
Po6oua rpymna:
Terana T OHYAPEHKO 3aBiJlyBau
kapeapu IT
Ceprii1 BYLLIYEB 3aBlayBay
kabenpu YII
€ereniit BOPOJIABKA npodecop
Kadeapu
ITTITIM
lapanTt OCBITHBO-HAYKOBOI porpaMu

TEPEHTbHEB

Onexcanap




I. BUMOI'U 10 PIBHA NIJAI'OTOBKH

[Iporpama BCTymHMX BUINPOOYBaHb CKJIaJeHa BiANoOBiIHO a0 I[lopsnky
MpUloMy Ha HaBYaHHS JJIs 3100y TTs BUIOI OCBITH B 2024 polii, 3aTBEPIKEHOTO
Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Ne 266 Big 06 Oepezns 2024
POKYy, 3apeecTpoBaHo B MiHicTepcTBi toctulii Ykpainu 14 0epesns 2024 poky 3a
Ne379/41724 (31 3minamn) (maii - [Topsaok).

Jlo ydacTi y KOHKypcCl IIOAO 3apaxyBaHHS Ha HaBYaHHS sl 37100yTTS
OCBITHbO-HAYKOBOTO CTyINEHsA JOKTopa ¢imocodii 31 croemiambHOCTI 126.
«lHdopmariiiini  cucTeMHM Ta TEXHOJOTi(» (OCBITHbO-HAyKOBa Iporpama:
[ndopmariiitni cucreMu Ta TEXHOJOTIT) B3TIIHO TEPeNiKy raiy3ed 3HaHb 1
CIIeLIAJIBHOCTEH, 32 SIKMMU 31HCHIOETHCS MATOTOBKA 37100yBadiB BUILIOI OCBITH,
3aTBepKeHOT0 noctaHoBoro Kabinery MinictpiB Ykpainu Big 29 kBitHs 2015
POKY, MOMYyCKaroThCsl 0ocoOu, siKi 3700y7TM OCBITHIM CTymiHb Marictpa abo
OCBITHBO-KBaJi(hiKaIIifHUIA PIBEHB CIIELiaTiCTa.

II. META TA 3ABJIAHHS BCTYIIHUX BUITPOBYBAHb

MeTroro BCTYNMHOIO ICOMTY [0 acHipaHTypu 31 cremiaabHocTi 126.
«lHopmariiiiHi CUCTEMH Ta TEXHOJOTI» € 3’sCyBaHHA pPIBHS HEOOXITHHUX
TEOPETUYHHUX 3HAHb Ta MPAKTUUYHUX HABUYOK BCTYITHUKIB, SKUX BOHH HAOYIH Mij
yac HaBYaHHS Ha OCBITHROMY CTYIIEHI/ PIiBHI CHelliaiicta/Maricrpa, 3 METOIO
dbopMyBaHHS PEUTHHTOBOTO CHHUCKY Ta KOHKYPEHTHOTO BiIOOpYy 3100yBauiB
BUIIO1 OCBITH CTyMeHs JOKTopa (inocodii 31 ceniambHOCTI 126. «lHpOpMariitai
CHUCTEMHM Ta TEXHOJIOT1i» B MeXkaX JIICH31MHOTO 00CATY YHIBEPCUTETY.

[Iporpama ¢axoBOro BCTYIHOIO ICIIUTY MICTUTH iH(pOpMaIlito mpo Gopmy i
MOPSIIOK MOT0 MPOBEJEHHS; KPUTEPIii OLIHIOBAHHS;, JNUCIHUIUIIHAPHO-TEMATHUUHE
MOKPUTTS 1 JITepaTypy JUIsl MATOTOBKU; KOHKPETHI MUTAHHS, 1110 BKJIIOYAIOTHCS
10 O17eTiB.



III. IEPEJIK JUCHMIIJIIH TA PO3ALIIB 3 HHUX, SKI
BUHOCSTBCS HA BCTYIIHI BUTIPOBYBAHHSA

Ha icnuT BHHOCSTHCSA MUTAHHSA Ta TEMH 3 TaKMX HaBYaJbHUX JUCIUILIIH Ta
OCBITHIX KOMIIOHEHT 3a PO3/IlJIaMH:

«MaremaTH4HI OCHOBU KOMIT IOTEPHUX HAYK»
«AJITOPUTMH 1 CTPYKTYPH AAHUX)
«O0'eKTHO-OpiEHTOBaHE MPOTPAMYBaHHS»
«bazu manux»

«MopenroBaHHs CHCTEM»

«CHUCTEeMHHI aHaI3»

«Teopist IPUNHATTS pillIEHbY

el I A

«IIITy4yHuUl 1HTENEKT Ta HEHPOHHI MEPEXK1»

9. «lHTenexkTyanbHUN aHAJI3 JaHUX Ta MAIIUHHE HaBYaAHHS»
10. «ApXiTeKTypa KOMIT I0T€pa Ta KOMIT I0TEPHI MEPEXI»
11. «CyuyacHi niaxoau 10 po3pooku [13»

3MICT BCTYITHOTO BUIIPOOYBAHHS 32 TEMaMMU:

1. MaremMaTU4Hi OCHOBH KOMII’'FOTEPHUX HAYK

OCHOBHI MOHATTA Teopli MHOKUH. EnemenTH, miaMHoxuHU. Onepanii Hax
MHOXMHAMHU: 00 €THAHHS, TIEPETHUH, PI3HMI, JOMOBHEHHS. BimHOIICHHS.
BnactuBocTi BimHOIIEHb. BigHomeHHsT ekBiBajieHTHOCTI. PO30MTTSI MHOKHUHA Ha
KJIACU EKBIBaJEHTHOCTI. BigHOIIEHHS ToJIepaHTHOCTI. BigHOIIEHHS MOPSAKY.
BinHomieHHst cTporo Ta HecTpororo nopsaxky. JIiHIAHUNA 1 4aCTKOBHUM MOPSIOK.
Teopis MHOXMH Ta BigHOIIEHb. Metoau onrtumizamii. OCHOBHI TMOHSTTS:
EKCTpEeMyM, TJIOOQJIbHUM Ta JIOKAJbHUNW EKCTPEMyM, LIIbOBa  (PYHKIIIS,
0e3yMOBHA Ta YMOBHa OINTHMi3allis. 3arajibHa MOCTAHOBKA 3a7adl ONTHMIi3aIlii.
[Ipuknagu 3agady onTuUMI3alli: 3ajada Mpo ONTUMAJIbHUM IUIaH, TPAHCIOPTHA
3aj1a4a, 3aja4a npo po3Kpii MaTtepiany, 3ajaya ONTUMAIBLHOTO MOLIYKY. MeToau
BUPIIIEHHS 3a/1ad ONTUMI3AIlll: OMOCEPEKOBAHUM Ta MPSIMUN TOIIYK, METO]
HeroToHa; TpamieHTHI MeToau; MeToau mTpadHux (QYHKIIH; CTOXaCTUYHUN
TMOIIIYK.

2. AJITOPUTMH i CTPYKTYPH JAHHX.
[lonsitts Ta BiactuBOCTI anroputMmy. OOuMCIIOBaTbHA CKIAIHICTH
anroputMmy. CriocoOW OIIHIOBAHHS OOYHCITIOBAIBHOI CKJIQTHOCTI aJTOPUTMIB.



AnroputMu 1 MojeNl OOYHMCIIEHb. 3aBAaHHS Ta QJITOPUTMHM ONTHUMI3allii.
3aBAaHHS Ta AJITOPUTMH OOPOOKHM YHWCIOBUX PAJIB. 3aBlIaHHS Ta aJTOPUTMU
O0OpOOKHM TEKCTOBMX JaHMX. 3aBJaHHS Ta QJITOPUTMU TONIYKY. 3aBJaHHS Ta
ANITOPUTMH COPTyBaHHS AaHUX. CTaTUYHI 1 AMHAMIYHI CTPYKTYpH AaHux. JIiH1HHI
CTPYKTYpH HaHuX. baratoBuMipHi cTpykTypu AaHuX. CTPyKTypH MaHHX IS
ONTHMAJIBHOTO TMOMIyKy. CTpYKTypH maHuX ISl €(EeKTHBHOTO COPTYBaHHSI.
Ctpyktypu JnaHux juisi 30epiraHHss Ta OOpOOKM MYyJIbTUMOJAIBHHUX JaHUX.
CtpykTypu qaHux st €(heKTUBHOT pOOOTH 3 TOKYMEHTAMH.

3. O0'eKTHO-Opi€HTOBaHE MPOrpaMyBaHHS

[Mapagurmu mnporpamyBanHs. CTpyKTypHE Ta 00’€KTHO-OPIEHTOBAHE
porpaMyBaHHs. XapakTepHI PUCH OO0'€KTHO-OPIEHTOBAHOIO Miaxoxy. Mosu
00'€KTHO-OPIEHTOBAHOTO TIpOrpamMyBaHHsS. MOBH 3 CHIBHOIO Ta CIIa0KOIO
tumizaniero. lonsarrs knacy. Onuc knacy. IIoHSATTS, TMNM Ta ONMC MOJIB Ta
MeToaiB kiacy. [ToHsaTTs iHkancymnsauii. Bukopucrannsa kinacy. IIoHATTS 00'ekTy.
Onuc Ta BUKOpUCTaHHS 00'ekTiB. [HiIIami3alisa Ta 3HUIIEeHHS 00'ekTiB. [loHATTS
KOHCTpykTOopa. KOHCTpyKTOp 3a 3aMOBUyBaHHAM. BUKIMK KOHCTpyKTOpa 3
KOHCTpYKTOpa. YchaJkyBaHHA (HAciiAyBaHHs) KJjaciB, 1epapxis KIacCiB.
MexaHi3M TepeBU3HAUYCHHS METOJIB Kiacy-Hamaaka. [Tomimopdizm. Mexanizm
iHTepdeiiciB. BHyTpimHI  KiIacu, JIOKajdbHI BHYTpImHI kiacu. KoMmoHeHTH
iHTepdeiicy kopuctyBada. Kinacu-amanrepu.

4. Bba3u naHmuXx.

Hani. ba3u ganux. Mojeni gaHuX: i€epapXiyHa MOJIENb, MEPEKEBA MO/IEb,
pessiiiiina Mmoienb. ApXiTekTypa 06a3 JaHuX, PiBHI apXiTeKTypu 0a3 JaHUX.

Pensuiitna anredpa, onepaiiii (curuatypa) pendiiitHoi anreopu. Hopmaibhi
dbopMu  penAUiMHUX ~BIOHOWIEHb. Tpurepu; TeHepaTopH, 30epexyBalibHI
nponeaypu. TpaH3akiiii, MojeNl TpaH3akKIlii, BiAkaT TpaH3akili. [IpoekTyBaHHs
0a3 manux. . [limicHicTs manux. 3axuct 06a3 manux. Mojeni maHux. lepapxidHa.
MepexeBa. Pensuiiina. Kimrou-3Hauenns. Tabnuuna. JlokymenrapHa. ['padosa.
Arperatr panux. MoBu 3amutiB. Orisang moBu SQL. Orisg moB NoSQL.
Pemnikaris, nimicHicts nanux. Tpan3zakiii (ACID ta BASE). )KurteBuii niuki ta
npoekTyBaHHs. JKUTTEBUM UK CUCTeMH 3 0a30l0 JaHMX Ta HOro eTarm.
[IpoexTyBanHs 0a3 JaHUX: €TANK MPOCKTYBAHHS, TPOCKTYBaHHS pEAIIAHAX 0a3
JaHUX HAa OCHOBI HOpMami3auli, nepiua, Apyra, TPeTs HOPMaJibHI (POpMH;
(GyHKITIOHATBHI 3aJIEKHOCTI1, YACTKOBI 3JICKHOCTI, TPAH3UTHBHI 3aJICKHOCTI.



5. MoaenwBaHHs iHpopMaLiiiHMX CHCTEM

ApXITeKTypH:  IIEHTpajli3oBaHa, pO3MOJiiIeHa, KiieHT-cepep. P2P
apxiTekTypu. ApxiTekTypu iHpopmariinux cxosuil (data warehouses). XmapHi
apxitektypu. KoHllenTyanbHe MOJICTIOBAHHS. 3OBHIIIHI  MPEICTABICHHS
MpPEeAMETHOI 00JIacTl, CTEHKXOJIAEPH, KOHIENTyajdbHAa MOJEIb MPEeAMETHOI
obnacti. MOBHM KOHIENTyaJIbHOTO MoOJeoBaHHs. [loHATTS cuctemu, Ti
CTPYKTypa, OCHOBHI BJIACTMBOCTI Ta HampsSMKH aociipkeHHs. Knacudikaris
CUCTEM, BEJMKI cucTeMu,ckiaini cucremu. [lonsarrsa inpopmarii. [ndopmarniini
CUCTEMHU.

Knacudikamis moxenei. Ilapamerpu moxeneir Ta 00’€KTIB MOJICIIOBAHHS.
Buxinni, BHyTpimiHI Ta 30BHIIIHI napameTpud. Da3oBi 3MiHHI 00 €KTIB
MOJCITIOBAaHHSA. BuMOTHM, 10 BHUCYBAIOTBCS 10 MOJEIEH CHCTEM: TOYHICTD,
aJICKBATHICTh Ta €(EKTHBHICTh. BH3HaYeHHS KPUTEPIiB €PEKTHUBHOCTI OI[IHKH
Mozeini Ta ix tunu. Knacudikauis BUAIB MOAENIOBaHHA. lepapxiuHa CTpyKTypa
MaTeMaTUYHOTO MOJICIIIOBAHHS: MIKpO-, MaKpo- Ta MeTa piBHI. Moieli e1eMeHTIB
Ta cucteM. Mikpomoiesni, MaKpoOMO/IeJIi Ta MOBHI MOJIEJ1 CUCTEM.

HaykoBuii excriepuMent. HMoro ponb Ta Miclie B 3a/1a4ax aHajli3y Ta CHHTE3Y
cucteM. CrpaTeriuHe Ta TaKTU4YHE IUTAaHYBaHHS ekcriepuMeHTy.lloOymnoBa
MaTeMaTUYHUX MOJIEICH Ha OCHOBI EMITIpUIHUX JTaHUX.

OcHOBHI MaTeMmMaTH4HiI cxeMu MmopemoBaHHs cucteM (D-, F-, P-, Q-, A-
cxeMu). MeTtoonoriuni acriektu modyaoBu mojaeneit. Etanu noOynoBu moneni ta
3MICT poOIT Ha BIJMOBIIHUX €Tarmax MOJICTIOBAaHHS.

[Toby0oBa KOHLENITYaIbHUX MOJIENeil cucteM Ta ix dopmamizanis. [lepexin
Bil omucy a0 OnoyHoi wmoxeni. I[limeranmu mnepmoro eramy MOJICITIOBAHHSA:
MOCTAaHOBKA 1 aHaji3 3aJlayl MOJIEIIOBAHHS CHUCTEMU; BUMOTH JIO IMOYATKOBOI
MOJIeNl; MpOLEIypu ampoKCUMallli; KOHIENTyajdhbHa MOJAEIb CHUCTEMHU Ta il
JIOCTOBIPHICTbH; TEXHIYHA JTOKYMEHTALI1sI.

Opranizairisi ctraTuCTUYHOro MojientoBanHs cucreM Ha [TK. O6pobxka 1 anami3
pe3yabTaTiB  MojenoBaHHsA cucTeM. OcoOmuBocTi (ikcarii 1 CTaTUCTUYHOT
00poOKH pe3ynbTaTiB MojeatoBaHHs cucteM Ha EOM. Oco0auBoCTI MalllMHHUX
ekcriepuMeHTiB. Meroau ominku. CTaTUCTUYHI MeTo I 00poOKH. 3aaadi 0OpoOKu
pe3ynbTaTiB MojeoBaHHs. [lepeBipka CTaTUCTUYHUX TIIOTES.



6. CucremMHnii anaJis

[Ipeamer Ta 00’€KT cucTeMHOro aHamizy. [IOHATTS Ta XapaKTepUCTUKH
cucremu. OzHaku cuctemu.Knacudikamis cucrem. [lpunmmnu, Buam Ta eTamnu
CHUCTEMHOTr0 aHamizy. Jlekommo3uilisi Ta MONepeaH] €Tanu CUCTEMHOTO aHali3y.
CnocoOu mpeAcTaBiI€HHSI pe3yJbTaTiB aHamizy. MeToaoJorii Ta CTaHAapTu
MpEJCTaBICHHS pe3yibTaTiB aHanizy. [liml Ta 3agadi JAOCHIKEHHS CHUCTEMH,
MOJENIb  «4OpHa CKpuHbKa». CTpyKTypHHMI aHami3 cucremu. Mogeni
CTpPYKTypHOTO aHamizy. Mopdosoriuna mojnens cucremu. I[lpunmunu WBS
TexHouorii. Metonomorii cTpykTypHOoro anamizy Homana/Jle Mapko Ta Ieiina-
Capcona (DFD niarpamu). Metomonoriss SADT (IDEFO, IDEFS5 niarpamn).
Oyukmionanbauii  anamiz. [loHATTS (YHKIIOHAIBHOTO —aHAi3Yy. Merton
cuctemHoro aHanmu3y ¢ysknii FAST. Metomomnoris SADT (IDEFO, IDEFI1,
IDEF1X nirpamu). Anam3 auHamiku cucteM, Metonosoris SADT (IDEF2
niarpamu).Mepexi [lerpi.Cuenapuuii anamiz (IDEF3 niarpamu). Jlunamigni psau.
Hiarpama ['anTta. [Hmn Buam aHamizy: iHQOpMaLIMHUA aHANI3, MapaMeTPUUHHMA
aHaJji3, reHeTUYHMM aHami3, aHaii3 edpektuBHocTi, SWOT Ta PEST anamis.

7. Teopisi HPUHHATTS pillIeHb
OO6'exT 1 mpeIMeT JOCIIKEHHS Teopli MPUNUHATTA pimeHs. Kinacu nporecis
Ta 3a7a4 NOPUUHATTA pilleHb.OCHOBHI TOHSTTS TEOpli NPUUHATTS PIIICHb.
OCHOBHI NPHUHLMION TEOPii NPUUHATTA pilieHb. PYHKIII y4YaCHHUKIB B IPOLECI
NPUIHATTA pilieHb. ETanu Ta OpUHIUON OPUUHATTS pilieHb. DopMyIIIOBaHHA
anbrepHatuB. @DyHkuis Bubopy. IlocTaHoBKa 3amadl NPUWHATTS PIIICHHS.
Knacudikaris 3agad npuitHATTS pitieHb. O] METOIB IPUNHSATTS PIIICHb.
Meroau ouiHKU anbTepHaTuB. JlerepmiHoBaHI Mojemi. MeTtoau «M'skoroy
mozemoBanHsA. KorHituBHI KapTu. OHTOJIOTIYHI MOJENI MPOIECY MNPUUHSITTS
pimieHb. Meroan (opmyBaHHSL y3arajlbHEHOTro Kputepito. OCHOBHI METOAU
CKaJISIPHOI OLIIHKK aJibTepHAaTUB. MeToj y3arajJlbHeHOro MOKa3HHUKa (3roprka).
Merton «Butpatu-epext». MeToa HUTbOBOr0 mporpaMmyBaHHs. MeToj TOJIOBHOTO
MOKa3HUKa. MeTo NOoCHiIOBHUX MOCTYNoK. JlekcukorpadiuHuii KpuTepiil.
[Tonsittst [Tapero-ontumanbsHOCTI. BigmykanHst kpamoro pimenHs. Jliarpamu
[Tapeto. Meton ananizy iepapxiid. AHaliTU4YHA ie€papxiyHa mporeaypa Caari.
Excnieptui ominku (EO). Knacudikamis 3amau EO. BusznauenHs koedilieHTy
koHkopaarii. 7.4 Knacudikaris mozutiii OI1P.



[TpuitHATTS pillleHb B yMOBaX pPHU3UKIB Ta HEBU3HAaueHOCTI. OCHOBHI
KpUTEepii NPUUHATTA pillleHb B YMOBax pu3uKiB. DOpMyBaHHS MATPHUIll PU3HKIB.
[IpuituaTTs pilieHb B yMOBaxX HEBU3HA4YEeHOCTI: Kputepii Bampaa, CeBimxka,
baiteca, I'ypsina. [ToGynoBa nepeBa npuiHATTS piteHb. Teopis irop. [IpuitHSTTS
pilieHs B yMoBax KOHQUIKTY. MaTtpuyHi irpu. [HTeneKTyanbH1 METOAU IPUIHSITTS
pimienb. HeuiTka norika. HewiTki MHOXWHU Ta BUCIOBIOBaHHs. Onepaliii Haj
HEYITKUMH BHCJIOBIIOBAHHSAMHU. AJITOPUTM HEYITKOrO BUBOAY. HewiTkwmii
OaraTokpuTepiaIbHUN aHai3.

8. ITyuyHuii iHTeJIeKT Ta HEMPOHHI Mepexi

[ToHsATTS Ta OCHOBHI BU3HAYEHHSA MITY4YyHOro iHTenekTy. Tect T ropunra.
TunoBi 3acTocyBaHHS 1HTEJIEKTyalbHUX cucTeM. [lonTykoBi METOAM BUPIIICHHS
1HTeNneKTyalbHuX 3a1a4y. @opmymtoBanns 3anay y Burisal Constraint Satisfaction
Problem. I[omyk B rmubuny i mmmpuny. Po3B’sokiTe 3a7ady mpo KO3y, KamycTy i
BOBKa 3a JIOTIOMOT'OI0 OJTHOTO 3 aJlTOPUTMIB.

baifeciBcpki metonu aHamizy. HaiBuuii balieciBcbkuil  Kiacudikarop.
HaBuanHs 3 TIAKPIIUICHHSAM. AJITOPUTM JIHIAHOI BHHAropou-0e3isiIbHOCTI.
MapkoBCbKi Tporiec TPUHHATTS piieHb. [IoOHATTS npo HEWpPOHHI Mepexi.
[Ityynuii HeWpoH Ta HaBYaHHS HeWpoHa. bararomapoBi mnepcenTpPOHU.
Anroputm backpropagation.

9. IHTeIeKTYyaIbHMI aHAJII3 TaHUX TAa MAIIMHHE HABYAHHS

Onucatu MeTOJ Ta BKazaTh NpUKIaau 3acrtocyBaHHs: HaiBuuii baiiecis
kinacudikarop (NB); Jliniiina perpecia (LinReg); MammmHu onopHUX BEKTOpIB
(SVM); JlepeBa npuiinsarts pimenb (Decision Tree); Bunagkosuii jic (Random
Forest); Ananiz ronoBuux kommnoHeHT (PCA); Meron k-cepennix (k-means);
3mimani TayciBeeki mozaen (GMM); Ouinka sanpoBoi ryctunu (KDE);
AncamOmi  kmacudikatopiB  (Merogum Bagging 1 Boosting); bopoteba 3
NepeHaBUaHHsIM NIITXOM peryisipusanii (peryispusarnii Ridge, Lasso, Elastic
Net Ha mpukiaai diHiAHOI perpecii). xepena momuiiku B ML, po3kiian Ha 3cyB
Ta  JWCHepciio,  KoMmmpomic  3cyBy Ta  gucnepcii  (bias-variance
decomposition/tradeofY).

10. ApxiTeKkTypH 004HCIIOBAJTBHUX CUCTEM Ta MEpex
AbcTpakTHi apxiTekTypu. Mammuna T ropunra. Apxitekrypa ¢pon Heiimana.
Amnaparne 3a0e3neueHHs. 3akoH Mypa. Knacu xomm’rotepis. PiBai mapanemnizmy i



napajiefibHi apxitektypu. [IpuHimnu pobotu yHiBepcaibHOTo mnpoiecopa. Buau
OTEpPAaTHUBHOI MaMm’sITi Ta NPUHIUIM iX podoTu. [Ipuctpoi BBogYy-BUBOY. Kananu
nepenaun ganux. Onepariiiai cuctemu (OC). Apxitektypa OC. @yHKIIIT Ta poJib
OC. Kommnonentu OC. 3aBantaxkenns OC. Komminsaropu Ta iHTEpHpeTaTOPH.
3aBaHTaXyBadl 1 PEAAKTOPU 3B SA3KIB. YTMPABIIHHI pecypcaMu. YIpaBiIiHHSA
naMm’aTTi0.  YnpaiiHHs npouecamu. Ilponecu 1 mortoku. Bipryamizanis.
Posnoaineni cucrtemMu 1 Mepexi. Buam mepex mnepenadi ganux. IIpotokonn
nepemadi gaHux. Posmomineni oGuucmroBansHi apxitekTypu. Cloud/Fog/Edge
apxitektypu. Embedded cucremu.

11. CyuacHui nigxoau 10 po3pooxu I13

3n100ytTa nanux. [loHsTTs mpo mporec Ta ¢dazu 3700yTTs naHux. bazosi
TUATIA JaHWX: YHCEJIbHI OaraToOBHMIpHI JaHi; KareropiajabHI daHi; JaHi 3i
3MIIIAHUMU aTpuOyTaMH; TEKCTOBl JaHi; ayauo-IaHi; 300pakeHHS Ta BIJEO;
4acoBl cepii; MPOCTOPOBi JaHl. 3700yTTd maTepHIB acoiiamiil. Knacrepuzartis.
BusBnenns aytnaiiepiB. Knacudikamis. Kniniar ganux. Penykiis BUmipis.

3100yTTs 3HaHb. [IOHATTS TpO 3HAHHSA, X BIAMIHHOCTI Bia gaHux. [loHATTS
po Mpolec 3100yTTA 3HaHb. Mojeni mpolecy BUSABICHHS 3HaHb, HOro ¢asu,
noAiOHIcTh 70 HaykoBoro wmerony. I[lomanHst 3HaHb: Mojem. [loHATTS TIpO
CHUMBOJIIYHUM BUB1J HA 3HAHHSX.

Cemantnunuii Be0. Ilomsatrs mpo Semantic Web, BimMiHHOCTI BiX
Tpanuuiinoro Beby. CemanTnuHa iHTepomepabenbHICTh 1 3aBAaHHS Semantic
Web. [loganns omuciB pecypciB: RDF, RDFS. 3anutu no pecypciB Semantic
Web: indpactpykrypa SPARQL. IlonsarTs mpo ouTosorii ta rpadu 3HAHD.
Konteitnepuzariiss Ta opkecrpamis: ocHoBu Docker 1 Kubernetes. Ilpuniumnm
DevOps ta CI/CD: incTpymMeHTH Ta MeTojoJiorii. [IpoTokonu iHTepHETY peuei
(IoT): ocobnuBoCTI Ta TPHKIATU 3acTOCYyBaHHS.BBeAeHHS B MIKpPOCEpBICHY
apXiTEeKTypy: OCHOBHI IPUHIIUIIH Ta MIEPEBary.

Buxopucranas GraphQL mns crtBopenns API: ocHoBM Ta mpukmamu.
[Mpununu SOLID Ta ix 3actocyBaHHSI B pO3pOOIIl MPOTPAMHOT0 3a0€3MEUEHHS.
CemanTnuHa iHTeponepabenbHICTh 1 3aBnanHd Semantic Web. [loganns omnucis
pecypciB: RDF, RDFS. 3anutu no pecypciB Semantic Web: indpacTpykTypa
SPARQL. ITousarts npo onTosorii Ta rpadu 3HaHb.
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IV. DOPMA ®AXOBOI'O BCTYIIHOI'O ICIIUTY

®daxoBuil BCTYNMHHUM ICIUT TMPOBOJUTHCS OYHO Yy MHUCHMOBINA (opmi:
BCTYITHUKH HAJIAIOTh TE€3UCHY MUCHMOBY BIJIIOBIb HA TUTAHHS €K3aMEHAIIIMHOTO
outery. TpuBamicte muchMoBoro etamy — 90 xB. 3a moTpeOW, T0MAaTKOBO,
MOXJIMBA CIIBOECIa 3 MUTaHb €K3aMEHAIIMHOTO O1JIeTY.

V. HOPAAOK HPOBEAEHHA ®AXOBOI'O BCTYIIHOI'O
ICIINTY

[Tix yac mpoBeAeHHS 1CIUTY 3a00POHSETHCSI BUKOPUCTOBYBATH IiJIPYYHUKH,
HaBYaJIbHI MOCIOHMKH, 1HII JpKepena iHpopMalii (Ko e He mnependadyeHo
nporpamoro). Takox 3a00pOHAETHCS KOPUCTYBATUCS MOOUIBHUMH TelehOHaAMH
Ta IHITUMU 3ac00aMu 3B 3Ky 1 Tiepenadi JaHuX.

VI. KPUTEPIi OTHIOBAHHSI BUIITOBIJIEN BCTYITHUKA

Uepes BiamoBiji abiTypieHTa Ha MHUTAHHS OUIETY OIIHIOETHCS 3HAHHS 3
0a30BUX (paxoBUX NUCIMILUIIH, IO € HEOOXITHUMHU JIJIsI KOPEKTHOTO BUCBITICHHS
CEHCY MOHSITH 3a (paxom, a TaKOX I PO3YMIHHS PEIEBAaHTHUX TEOPETUIHHX Ta

MPAKTUYHUX 3aBJIaHb, BOJIOJIHHS HaBHYKaMH, IO € HEOOXITHUMH IS
npodeciiiHoi AisUIBHOCTI 'y Mexax mnporpamu. [IpaBWibHICTH 1 TIOBHOTA
BIJIMIOBIJIEH OIIHIOETHCA 3T1JIHO 3 KPUTEPISIMU OI[IHIOBaHHSI.

Koxune muranHa ouiHieTrhes 3a 100-OanpHOr0 mmikanmoro. CymapHuit Oan
BU3HAYAETHCS SIK CepeIHE apudMeTUYHE 32 CyMOIO OalliB Ha BC1 MUTaHHS.

Bucokuii piBens (90-100 0aniB) BCTYNMHUK OTPUMYE, BUSBHUBIIN Taki
3HAHHS Ta BMIHHS: IOBHOI MIPOIO 3aCBOIB YBECh MPOTrpaMHUN MaTepiai,
JEMOHCTPY€E 3HAHHSI HE JIMILIE OCHOBHOI, aJIe i 10AaTKOBO1 JITEPATypH, HABOJIUTh
KOPEKTHI Ta IPYHTOBHI BJIACHI MIPKYBaHHS, pOOUTH y3arajJbHIOIOUl BHUCHOBKH,
BUKOPUCTOBYE 3HAHHA 3 CYMDKHUX Tally3€BHX JMCUMIUIIH, BJAj0 HABOJUTH
MPUKIIAIN.

HocraTHiii piBenb (75-89 06ajiB) BCTYNHUK OTpPUMY€E, BHUSBUBIIU TaKi
3HaHHS Ta BMIHHSI: Ma€ JIOCTaTHhO BUCOKUI PIBEHb 3HAHB 1 HaBUYOK. [Ipu 1ibomy,
BIJMIOBIAL € JOCTAaTHHRO IIOBHOKO, JIOTIYHOIO, 3 €JIEMEHTAMH BJIACHOTO
0OMIpKyBaHHS, aJIe MICTHTb JISIKi HETOYHOCTI 200 TTPOTaINHHM, 110 HE BIUTHBAIOTH
CYyTT€BO Ha 3arajlbHe NO3WUTUBHE CHPUUHATTA Bianosiai. [lpunyctumumu €



MOBEPXHEBE 3HAHHS JI0JIATKOBOI JITEPATYPH, HEIOCTATHS YITKICTh Y BU3HAYEHHI
MOHSTh.

3agoBiiibHUIl piBeHb (60-74 0ajiB) BCTYNHUK OTPUMY€E, BUSBHUBIIN Taki
3HaHHS Ta BMIHHS: B 3arajibHid ¢opmi po30HpaeThes y Marepiaii, aje BiANOBiIb
HEMOBHA, HErInOOKa, MICTUTh HETOYHOCTI, 3700yBad POOWUTH TMOMUIKUA MPH
(OpMyJIIOBaHHI TMOHATH, BIYYBA€ TPYIHOILl, 3aCTOCOBYIOYM 3HAHHS MpU
HaBEJCHH1 IPUKJIIAIIB.

Husbkiii piBensb (35-59 0amiB) BCTYITHUK OTpUMY€E, BUSABUBILIN TaKl 3HAHHS
Ta BMIHHS: CJIa0OKO pO30MpaeThcs y MaTepiaii, JOMYCKAae CYTTEBI MOMUMIKH TIPU
BUCBITJICHHI MMOHATH, HA JOJIATKOBI MUTAHHS BIAMOBIAA€E HE IO CYTI.

Jyxe Hu3bkuii piBenb (0-34 0ajiB) BCTYNMHUK OTPUMYE, BUSBHUBIIHU TaKi
3HaHHS Ta BMIHHS: HE Ma€ 0a30BUX 3HaHb 31 CIEIIAIBHOCTI, HE PO30OUPAETHCS B
Martepialii, He MOKe JJaTH BiAMOBI @ HI Ha OCHOBHI, a Hi Ha JI0JIaTKOBI TUTAHHS.



VII.

HEPEJIIK IIMTAHb UIA ®AXOBOT'O BCTYIIHOI'O

ICIINTY

Ex3amenariiinuii 01J1eT MICTUTh mMpuU RUMAHHA 3 HACTYITHOTO NIEPENIKY:

A N A R

P
— O

—
AW N

CHUCTEM

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

ITonsarTs 60a3u maHuX, cUCTeEMHU 0a3 maHuX, OaHKa JaHHUX.

Bumoru no cucremu 6a3 manux. [lani 1 iHpopmartis.

Crpyktypa cucremu 6a3 nanux (Cb/l), ingopmariitnoi cucremu(IC).
[TonsiTTst cuctemu ynpasininas 6azamu nanux (CYBJ).

Bumoru no CYB/I. Apxitekrypa cucremu 0a3 nanux ANSI/SPARC.

Moga 3anutiB SQL. 3acTocyBaHHS KOMaHJIHOTO CEPEIOBHIIIA.

[TonsaTTs Tpan3akiii. MexaHi3Mu NiATPUMKHU TpaH3akiiil B cyyacHux CYB/I.
CTpykTypa onepamiiiHuX CUCTEM.

Bunu mepex nepenaui ganux. I[Iporokonu nepenayi 1aHux.

. ApXITEKTypa «KJIIEHT-CEPBEPY.

. TexHOoJOT1i MATPUMKU PO3MOAICHUX TaHUX.

. Perumikarisg nannx. AKTUBHI 0a3y JaHUX

. Texnonorii moganHs iHdopmariii y mepexi Internet.

. Texnonorii napanensHoro nporpamyanHs MPI ta OpenMP.
15.

CydJacHi apXiTeKTypH BUCOKOIPOAYKTHBHUX PO3MOIIJICHUX O0UNCITIOBATLHUX

ApXiTeKTypa napanelibHuX 00UNCITIOBAIbHUX CUCTEM.

[Tpuniunu noOyaosu REST apxitekTypu.

Mertonomnorisa ctBoperass Web-cuctem MVC (Model-View-Control).
TexnHouorii po3podku Web-cucrem.

[IpoekTyBaHHS CEpBIC-OPIEHTOBAHUX CHCTEM

Heliponni Mepexi. ATrOpuTMH HaBYaHHS

PexkypeHTH1 HEpOHHI MepexKi

Heliponni Mepexi 3 caMmoopraHizalieio

Mopeni npeAcTaBieHHS 3HaHb B CUCTEMAaX IITYYHOTO 1HTEICKTY
CydacHi mporpamMHi Ta IHCTpyMEHTaJIbHI 3aCO0U CTBOPEHHS CUCTEM

MITY4YHOTO  IHTENeKTy. MOBHU  JIOTIYHOTO 1 (byHKI10HATBHOTO

IIPOTPaMyBaHHS.

26.
217.

Metonu Data Mining
Metonu interpamii maaux (data fusion and integration, mashup)



28. O0’€KTHO—OpIEHTOBAHUN  MIAX1] 70 pO3pOOKHM  MPOTPaAMHOTO
3a0e3MeYeHHs

29. Ilonsarrsa kmacy ta 06’ekry B OOII. Omwmc kmacy. CTBopeHHSI 00’ €KTY.
[Ipukiaam onuciB OB Ta METOIB KiIacy.

30. Bukopuctanua kiacy. MeTONU-KOHCTPYKTOPH, KOHCTPYKTOp 3a
3amMoBUyBaHHsIM. [IpyKITau BUKOPHUCTAHHS.

31. IMonsatta iHkancyssuii. CTpyKTypa Kiacy.

32. Buxopuctanns kinacy. [loastrs o0'ekty. CTBOpeHHsSI Ta BUKOPUCTaHHS
a0CTpaKTHUX KJIACIB.

33. Moaudikatopu noctymy private, protected, public, static. Ilpuxmanu
BUKOPUCTAHHS.

34. Ycnankysanns kiaciB B OOII, iepapxist kiacis.

35. TMomimopdizm. Mexani3Mu MepeBU3HAYCHHSI METOIIB KJIacy-HaIlaKa

36. IlonarTs crany Ta mporiecy. JKuTTeBuit UK iHPOPMAIIIHHOT CHCTEMH.

37. Crtpykrypa iHPOpMAIIHHOI CHCTEMH YIPABITIHHS TPOEKTAMH.

38. T'myuki MeTo0JI0Ti1 yIIpaBIiHHs poekTamu. [lopiBHIIbHMI aHATI3.

39. Ekcnepthi Metoau B cucteMHomy ananisi. [Ipunnumn [Taperto.

40. Kpurepii ontumizaiii Ta oOMexxeHHs. bararokpurepiaibHi 3a1a4i.

41. IIporokonu nepenadi nanux. Po3noiieHi 004ucIoBaibH1 apXITEKTYpH.

42. Cloud/Fog/Edge apxitektypu. Embedded cucremn.

43. JlunamivyHe mMporpaMyBaHHS Ta KafiOHi anroputMu. [Ipuknamn

44. OcuoBu NoSQL 06a3 maHux: BIIMIHHOCTI BijJ pensiiiHux 0a3 maHux i
OCHOBHI TUIH

45. Konreltnepusaiiist Ta opkectpaiiisi: ocHoBu Docker 1 Kubernetes.

46. IMpuniunu DevOps ta CI/CD: iHCTpyMEHTH Ta METOJI0JIOT 1.

47. IIpotoxkonu 1iuTepHery peueir (IoT): ocobGmmBocTi Ta mpHUKIAIU
3aCTOCYBaHHSL.

48. BBeneHHs B MIKPOCEPBICHY AapXITEKTypy: OCHOBHI NPHHIMIMN Ta
nepeBarm.

49. Bukopucranusa GraphQL st ctBopenns APL: ocHoBu Ta mpuKIiIaiu.

50. IMpunnumu  SOLID Ta ix 3acTocyBaHHS B pPO3pOOIl MPOrpamMHOTO
3a0e3MeyeHHs.

51. CemanTuyHa iHTeponiepadenbHICTh 1 3aBAaHHs Semantic Web. Iloganus
onuciB pecypciB: RDF, RDFS.

52.3anutn g0 pecypciB Semantic Web: indpactpyktypa SPARQL.
[TonsTTS TIPO OHTOJIOTIT Ta Tpadu 3HAHB.



