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I Onuc oCcBIiTHHLOr0 KOMIIOHEHTA
XapakTepucTHKA 0CBITHHOTO

KOMIIOHEHTA
HaiiMeHyBaHHS NOKa3HUKIB Bubiprosuii
Jlenna opma HaBYaHHS Pik miarotopku 3
Cemectp 6
150/5 xpenutis Jexuiii 10 ro.

JlaGopatopHi 20 rog.

Cawmocriiiaa po6ora 110 roz.
Koncynpranii 10 rox.

IHO3: €

®Dopma KOHTPOITIO: 3aTiK
II Indopmanis npo BUKJIagaya

IIII: Bynarenska Jlecst BitaniiBHa;

HayxkoBuii cryninb: kanauar (GisMko MaTeMaTHYHUX HAYK;

BueHe 3BaHHA: JIOIICHT;

IMocana: noueHt kadenpu KOMIT IOTEPHUX HayK Ta KibepOe3mnekw,

KonrakTHa indopmanisi: bulatetska.lesya@vnu.edu.ua

Jui 3anare: http://94.130.69.82/cgi-bin/timetable.cgi?n=700

II1. Onuc ocBiTHLOT0 KOMIIOHEHTA
1. AHortania kypey. OcitTHidi komnoHeHT «I'padoBi 0azu gaHUX» HANEKHUTH [0

nepeniky BHOIPKOBUX OCBITHIX KOMIOHEHTIB. I'padoBi 0asu maHux — 1€ OAHAa 3 HAWOULIBII
JUHAMIYHUX TeXHoJorii y cydacHoMmy creky Big Data ta Data Science. Ha BiaMiHy Bifg
TPAIULIMHUX peNALIHHUX CUCTEM, A€ 3B’SI3KM MK JAaHUMM MOTPEOYIOTh CKJIQAHUX OOUYUCIIEHB, Y
rpadoBux bJl BoHM € nepiioyeproBuMu CyTHOCTSAMU. Lle 703BoJIsi€e MUTTEBO 3HAXOAUTH NMPUXOBAHI
3aKOHOMIPHOCTI Y BEIMUYE3HUX MacuBax iH(opmariii.
2. Meta HaBYAJBLHOI AMCUMILIIHU: chopMyBaTH y 3700yBauiB «Tpad)oBE MHUCIECHHS»
Ta HaJaTH MpakTH4HI HaBUUKU poboTu 3 NoSQL pimenHsamMu. Ciyxadi HaBYaThCs MEPEXOIUTH BiJl
KOPCTKHUX TaOJMYHUX CXEM JI0 THYUYKHX MEPEXeBUX MOJEJeH, 31aTHIUX MacIiTabyBaTHCs pa3oM 13
6i3HecoMm. Ilicns 3aBepiieHHs Kypey, 3700yBadl 3MOXKYTh CaMOCTiHO po3ropHyTH rpadoBy B/l ta
IHTerpyBaTH 11 y BIACHUN NMPOEKT JUIs MOLIYKY HAaHKOPOTIIMX NUISIXiB, peKOMeHaalliil ToBapiB abo
aHaJi3y ColialbHUX 3B’ S3KIB.
Soft skills:

- QHATITUYHHUH CKJIaJ pO3yMy Ta 3/IaTHICTh JI0 JEKOMIIO3UIIIT CKJIAIHUX CUCTEM;

- BMIHHS IHTEpIIPETYBAaTH HEJIHINHI 3B'SI3KM y BEJIMKUX MacHBaXxX JaHUX;

- edexTUBHA Mpe3eHTallisd pe3yabTaTiB aHalli3y Yepes3 Biyaiizallio rpadis;

- aJanTUBHICTH 10 POOOTH 3 HECTPYKTYPOBAHHUMHU Ta TUHAMIYHUMHU JaHUMHU.

CTpyKTypa OCBIiTHHOI0 KOMIIOHEHTA

KiapkicTs rogun
Ha3Bu 3micToBHX MOAYJIIB i TeM y Tomy umcsi ©opma koHTpoIIO /
Ycboro Cam. O6anu
Jlek.| JIa0. Komnc.
poo.
3micToBuii Moy 1. I'padoBi 6a3u nanux
Tema 1: Berynm no rpadoBux 0a3 manux. OOMexeHHS 3BiT 110 N1a6. PoboTi /5
pemsiiianx  Mozpenerd  (mpobmema JOIN-iB). Mogems| 13 2 2 8 1
Labeled Property Graph (LPG). Cdepn 3acTocyBaHHS:
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coIMepexi, peKOMCHAIIIIHI CHCTEMHU.

Tema 2. Mosa 3amuriB Cypher. [lexiapaTuBHUH Imiaxiz, 3BiT 110 71a6. poboTi /5
Oneparopy  MATCH, WHERE, CREATE, MERGE,| 13 2 2 8 1
[MoOynoBa ckapHux maodsoHiB (Patterns).

Tema 3. TIpoexryBanus cxem (Graph Data Modeling). Bin 3Bit mo n1a6. pobori /5
CyTHOCTEH 10 BY3IMiB, BiJ 3B’S3KIB 1O pebep. AtpuOyrn| 13 2 2 8 1
BY3JIIB VS aTprOyTH 3B s13KiB. PedakroprHr rpada.

Tema 4. Anropur™ [eiiketpu Ta 00xix rpadis. 15 2 4 8 1 3Bit 1o ma6. po6ori /10

Tema. 5. [HTereKkTyanbHuii otnyk: AnroputM A* (A-Star) 3git o n1a6. po6ori /10

19 4 14 1

Tema 6. Amroputvu it "All-Pairs" Ta ckiagHux
[TOIOJIOTIH

15 2 4 8 1 3Bir 1m0 71a6. poboti /10

Tema 7: I'pacoBi B/ B exocucremi Big Data Ta Al. 3Bit 1o 11a6. pobori /5

20 2 16 2
Tect 11 10 1 TecToBUI KOHTPOJIb
3HaHb / 16
KonTponbHa poboTa (po3B’sI3yBaHHS 3a/1a49). 11 10 1 KontpomnpeHa pobota
(po3B’s3yBaHHs 3a1a4)./18
MH/3 20 20 PoGora B rpymax/30
Beboro ropun/baliis 150 | 10| 20 | 110 10 150/ 100 Gamis

3aBaaHHA /151 CAMOCTIHHOIO ONPAIIOBAHHA

Ne 3/m Tema KinbkicTh rommn
1 [TigroroBka a0 1a00paTOPHUX POOIT 50
2 Po6ota Hax IH/I3 20
3 [MimroroBka 10 KOHTPOIEHKX PoOiT. OmpaIFoBaHHI TEOPSTUIHOTO MaTepiay. 40
Pazom 110

1V. HoJgiTnKa oniHIOBaHHA

MoaiTnka Mmoo akageMiuHoi 100poyecHOCTi. AKageMiuHa T00pOYECHICTh 0a3yeThCs HA
3aCyJKeHHI IPAKTUK CIUCYBaHHs (BUKOHAHHS MHUCbMOBHUX POOIT 13 3aJIydeHHSAM 30BHIIIHIX HKEpen
1H(popMallii, KpIM JJO3BOJIEHUX ISl BUKOPUCTAHH), IJIariaty (BiATBOPEHHs OMyOJIIKOBaHUX TEKCTIB
IHIIUX aBTOpiB 0e3 3a3HaueHHs aBTOPCTBA), (habpukarii (BUraayBaHHS NaHMX 4M (DAKTIB, IO
BUKOPUCTOBYIOTBCSL B OCBITHbOMY Tpolieci). Y pasi HopyueHHs 3100yBaueM BUIINOI OCBITH
aKaJeMiqyHoi j0o0podyecHOCTI (cmMcyBaHHs, miariaT, (abpukaris), podOTa  OIIHIOETHCS
HE3aJI0BUIBHO Ta Ma€e OyTH BUKOHAHA MMOBTOPHO, a PE3YyJIbTaTH paHille 3AaHUX POOIT aHYNIIOITHCS 1
BHUKOHYIOTBHCS IOBTOPHO y TOPSIIKY BU3HauU€HOMY BuKJazadyeM. [Ipu 1iboMy BUKIIanay 3aluiiae 3a
co0010 MpaBo 3MIHUTH 3aBJIaHHS.

Komynikaniiina mnoJituka. 3100yBaui BHUINOI OCBITM TOBHHHI MAaTH aKTHBOBaHY
YHIBEPCUTETChKY IMOIITY. YCl MUCHBMOBI 3alMTaHHA [0 BHKJIagadiB CTOCOBHO KypCy MaroTh
HAQ/ICWJIATUCS HA YHIBEPCUTETChKY EJIEKTPOHHY IOIUTY, MOXKJIHMBE iHIIE (JOAATKOBE) JIXKEPEIo
KOMYHIKaIlii, BU3HAYeHE BUKJIaAa49eM JJIsi OUTBII OTIEPAaTUBHOTO 3B’ S3KY 31 CTYICHTAMH.

IMoniTuka moao nepeckiaaganHa. PoOoTy, siKi 37al0ThCs 13 MOPYLIEHHAM TEpMiHIB 0e3
MOBR)XHUX NPUYUH OLIHIOIOTHCS Ha HIWXKYY OLIHKY. [lepecknamanHs MonyliB BiAOyBaeThbCs 13
JI03BOJTY JIEKTOpA 32 HAasBHOCTI NOBAXXHUX NMPUYMH (HATPUKJIIAJ, JTIKApHIHUN).

IMoaiTuka moao ockap:keHHs1 ouiHwoBaHHsA. IlosiTHKa MO0 OCKap:KeHHSI OWiHKM.
SIkmo 3100yBay BUINOT OCBITH HE 3T0/IEH 3 OLIHIOBAaHHSAM HOTrO 3HaHb BIH MOXE ONpPOTECTYBATH
BHCTABIICHY BHKJIAJa4eM OIlIHKY Y BCTAHOBJICHOMY MOPSIKY 3TinHO «Il0J0XKEHHS Mpo MOPSAOK i
IpoLelypy BUPILICHHS KOHQIIKTHUX CHUTyaliil y BoJuHCbKOMY HaIliOHalIbHOMY YHIBEPCHTETI
imeHi Jleci Ykpainkm»

IMoaiTuka mono BiaBiAyBaHHs 3aHATH. [l 3100yBauiB BUILOI OCBITU JIEHHOI (opMHU
BI/IBIIyBaHHS 3aHATH € 000B’13KOBUM. [[0Ba)KHUMM TpUYWHAMH JIJIS1 HESIBKY Ha 3aHATTS € XBOpoOa,




aKajeMiuyHa MOOLUTBHICTh, SKI HEOOXIAHO MiATBEp/HKYBAaTH BIANOBIAHMMH JTOKyMeHTaMu. lIpo
BIICYTHICTh Ha 3aHATTI Ta TPUYMHU BIJICYTHOCTI 3/100yBad BUINOi OCBITH Ma€ IOBIJIOMUTH
BHKJIaa4a abo ocoducTo, abo uepes3 cTapocry.

3a 00’€KTUBHHUX TNPUYMH HaABYaHHS MOXKE€ IPOBOJIUTHCA y JUCTaHIIAHIA (opmi 3a
MOTO/DKEHHSM 3 KEPIBHHUKOM Kypcy Ta JAekaHoMm QakyneTeTy. JlekaH ¢akylnbTeTy BHIA€E
PO3MOPSHKEHHS PO TUCTAHLIHE HaBYaHHS Ha OCHOBI 3asBH 37100yBaya. Ilin yac aucranuiiiHoro
HaBYaHHS JTabopaTopHi pOOOTH BHKOHYIOTHCS BIIIOBIIHO O pO3KIaay 3aHATh. Ha modarky
3aHATTS BMKJIAJa4 MOBIIOMIIE BapiaHT 3aBIaHHSA, SIKUI 3100yBay NMOBMHEH BUKOHATHU. 3BIT IPO
BUKOHAaHHS J1a0opaTOpHOi poOOTH HEOOXimHO 3aBaHTaXUTH B Moodle 10 3aBepiieHHS 3aHATTS.
Bumoru 10 3BiTiB HaBeeHI B onucax JiaboparopHux podit y cuctemi Moodle. Ilicns 3akiHueHHS
3aHATTS MOXIIMBICTh 31adi Oyae mnpunuHeHo. PoOoTH, MOAaHI HECBOEYACHO, HE TMiIATAIOTh
OLIIHIOBAHHIO.

HaBuanust Moske 3[iliCHIOBaTHUCS 3a IHOUBIAyadbHUM TpadikoM BIANOBIIHO JO
[TonokeHHs TPO OpraHizalilo OCBITHBOTO IMpoIecy 3700yBayiB OCBITH 3a I1HAWBITyaJIbHAM
rpadikomM HaBuaHHS y BonmHChKOMY HamioHansHOMY yHiBepcuteTi iMeHi Jleci Ykpainku. s
bOTro 3/100yBay MoOjAa€ 3asBy Ha iM’S JeKaHa, SKHUM, BPaxOBYIOUM YCIIIIHICTH Ta MiJICTaBH,
noro/ykye abo BIIXWiIsie MOmaHy 3asBy. Y pa3i MOTOMKEHHS 3700yBad OCBITH TOTOKYE 13
BUKJIaJ]aueM IUTaH poOoTH, (hOpMHU Ta TEPMIHU KOHTPOIO. [HAMBIAyanbHUi rpadik 3aTBEPIKYETHCS
Ha OJIMH CEMECTD, a ITiJ] Yac akaaeMiuHoi MOOITPHOCTI — HE O1IIbIIE HIXK Ha PIK.

Bonycu. Ilicns 3aBepleHHs BUBYEHHS Kypcy Ta Iepej IMOYaTKOM eK3aMeHaliiHoi cecii
3100yBayaM BUILOI OCBITH MOXKYTh OyTH HapaxoBaHI JOJATKOBI Oanu 3a HAYKOBY IisUTbHICTh. Taki
0amu HaJgalOThCSA 32 y4YacTh Y HAyKOBUX KOH(EpPEHLISX, MIArOTOBKY MyOmikaiii, 3100yTi
pe3yabTaTH B OJMIMiagax 4M KOHKypCax CTYACHTCHKHX HAyKOBHX POOIT Ta IHII TOCATHEHHS y
MpeIMeTHIN Tany3i OCBITHROTO KommoHeHTa. [lopsmok 1 cucreMy HapaxyBaHHS OOHycHUX OaiiB
BH3HAYA€ Ta 3aTBEPUKYE HAYKOBO-METOIMYHA KOMicCis (haKylIbTETY.

BuzHanHs pe3yJbTaTiB HABYAHHS, OTPMMaHUX y (popMabHiil, HedopMaIbHIN OCBITI.
[1ig yac BUBYEHHS OCBITHHOTO KOMITOHEHTa MOXKJIUBE BU3HAHHS PE3yJIbTATIB HABYAHHS OTPUMAHHUX
y ¢opmanbHii, HepopMmanbHii Ta/abo iHpopmanbHiM ocBiTi. [lopsnok BU3HAHHS pPE3yNbTaTiB
HaBYaHHS JJis 3100yBayiB BUILOI OCBITH, HAOYTUX Yy: (opMaibHiil OCBITI (akajeMiuHa MOOUIBHICTD
CTYAEHTIB Ha TepuTopii YKpaiHM um mo3a ii Mexamu, I CTYAEHTIB, fKI MNEpeBOJAATHCS,
MOHOBIIOIOTHCS 3 1HIMX 3BO (BITYM3HSAHUX 4M 1HO3EMHUX); HepopMalibHIN Ta/abo iHpopManbHIN
ocBiTi 3ailicHIoeThed 3riiHO «[TOJIOXKEHHS npo Bu3HaHHS pe3y/ibTaTiB HABYaHHS, OTPUMAHUX Y
¢dbopManbHiii, HedopManbHiIM Ta/abo i1HOpManbHI OCBITI Yy BoJauMHCHKOMY HalllOHATBHOMY
yHiBepcuTeTi iMeHi Jleci YkpaiHkm».

IlincymMKoBHii KOHTPOJIBb

@®opma KOHTpOIK — ceMmecTpoBUi 3amik. OuiHioBaHHS 3AilcHIOEThea 3a 100-6anbHOIO
mkanor. OmiHka BKIOuae B ceOe OIIHIOBAaHHS BCIX BHJIB 3aIUIAaHOBAHOI HaBYAIbHOI POOOTH
MPOTITOM CEMECTPY: HapaxOBYETHCS 32 AKICHE BUKOHAHHS Ja00paTOPHUX, KOHTPOJIBHHX, TECTOBHX
KOHTPOJIbHUX pOOIT Ta BUKOHAHHS 1HMBIAYaJbHOTO 3aBAaHsA. MakcuMallbHa KUIBKICTh OajiB, Ky
MOXE OTpHMaTH 3700yBad Il Yac MOTOYHOTO OIIHIOBaHHS 3a cemectp — 100 OamiB. 3aimik
BUCTABIISIETHCS 32 PE3y/IbTaTaMH ITIOTOYHOI pOOOTH 32 YMOBH, 1110 3/100yBay OCBITH BUKOHAB Ti BUAU
HaBYaJIbHOT pOOOTH, SIKI BUBHAYEHO CHUJIa0yCOM OCBITHHOI'O KOMITOHEHTA.

VY BUMaaKy, AKIIO 300yBay OCBITH HE BiJBiAyBaB OKpeMi ayAUTOPHI 3aHATTS (3 MOBAXKHUX
MPUYKH), HAa KOHCYJNbTALISIX BIH Ma€ MpPaBO BIINpAlIOBATH MPONYIIEHI 3aHATTA Ta J100paTH Ty
KUTBKICTh 0aliiB, Ky OyJI0 BU3HAYE€HO Ha MPOIYILEHI TeMH. Y NaTy CKJIaJlaHHs 3aliKy BHKIJIAaay
3aMuCye y BIAOMICTh CyMY MTOTOYHHUX OalliB, sIKi 3100yBa4 OCBITH HaOpaB IiJ1 Yac MOTOYHOI pOOOTH.

VY Bunmanky, AKmo 3400yBad OCBITH MPOTATOM MOTOYHOI poOoTu HabpaB meHmie sk 60
OaJtiB, BIH CKJIAJa€ 3aJliK 1] Yac JIKBiAAIli akageMiqHOi 3a00proBaHOCTI. Y IIbOMY BHMAJAKY OaJu,
HaOpaHi i yac MOTOYHOI'O OI[IHIOBAaHHS aHYJIbOBYIOThCA. MakcHUMalbHa KIIBKICTh OajiB Ha 3aiiK
i Jac JIKBiJaIii akagemMiaHoi 3aboprosanocti, cranoBuTh 100. Ha 3amiky, mig wac sikBimarii



aKaJeMiqHO1 3a00proBaHOCTI, 3100yBad OTPUMY€E KOMIUIEKCHE 3aB/IaHHS, K€ OXOIUIIOE BCI TEMH 1
BC1 JOpMHU KOHTPOJTIO, SIKI TTPOTIOHYBAJIUCS ITPH BUBUYEHHI OCBITHHOT'O KOMITOHETA.

IHumannsa, aki gunocamovca Ha 3a1iK nio uac JaiKkeidayii akademiunoi 3adopzoeanocmi.
1. Bcryn no rpadoBux 6a3 gaHux.

OOMexeHHs pensiiiaux Mmojeneit (mpoodiema JOIN-iB).

Mopnens Labeled Property Graph (LPG).

Cdepu 3acTOCYyBaHHS: COIMEPEIK], PEKOMEHIAIIHI CHCTEMH.

Moga 3anutiB Cypher.

JexnapaTUBHUM IT1IX1]T.

Omneparopu MATCH, WHERE, CREATE, MERGE.

[ToOynoBa cknagHux maodsoHiB (Patterns).

[TpoextyBanus cxem (Graph Data Modeling).

10. Bix cyTHOCTE# 110 BY3J1iB, BiJ 3B’SI3KiB 110 pedep.

11. AtpuOyTu By37iB VS aTpuOyTH 3B’ SI3KIB.

12. Pedakropunr rpada.

13. Anroputm Jletiketpu ta 00xia rpadis.

14, TurenextyanbHuii nomryk: Aaroputm A* (A-Star)

15. Anroputmu mis "All-Pairs" Ta ckitaqHUX TOIIOJIOT1iH

16. I'padosi B/I B ekocuctemi Big Data ta Al

CoNORWN

Komnnekchne 3a60anna na 3anik nio yac aikeioayii akaoemiunoi 3a60p2oeanocmi:

1. Ha mikBiganiro akaaeMiqHOi 3a00proBaHOCTI 3100yBay moBuHeH npuaecty [H/3
(MakcuMalbHi KijbKicTh OaiiB 30).

2. BukonaHHS TeCTOBHX 3aBJaHb, SIKI OXOILIIOIOTH BCl 3alIMTAHHS, SIKI BUHOCSTHCS Ha 3aJIiK
MiJ] yac JiKBigamii akagemiuHoi 3aboproBanocti. 20 3anuTanb no 1 0any (MakcuManbHi
KUTbKicTh 20 GaiB)

3. KommuiekcHe npakTHUuHe 3aBAaHHS, sIKE OXOIUTIOE BCl TeMH JabopaTopHUX poOiT (50
OauiB).

V. lIkaja ouiHIOBAHHSA

Ouinka B 0aj1ax 3a Bci BN HABYAJIBLHOI JisiibHOCTI | Olinka
90-100 Bigminao
82 -89 Jyxe mobpe
75-81 Jlobpe
67 -74 3a10BLILHO
60 - 66 JocratHbo
1-59 He3zanosinpHO

N

VI. PexomennoBana Jiiteparypa Ta iHTepHeT-pecypcH

Method GRAPHMIGRS for migrating relational data to the NEO4J graph model | INNOVATIVE
TECHNOLOGIES AND SCIENTIFIC SOLUTIONS FOR INDUSTRIES. Home Page.
URL.: https://doi.org/10.30837/2522-9818.2025.3.045 (date of access: 13.02.2026).

Neo4j All documentation: https://neo4j.com/docs/reference/docs-archive/

Applying k-vertex cardinality constraints on a Neo4j graph database,
URL.: https://www.sciencedirect.com/topics/computer-science/neo4j

Neo4j graph data base. My knowledge base.
URL: https://konstantinklepikov.github.io/myknowlegebase/notes/neo4j.html (date of access:
13.02.2026).

Welcome to Neo4j.rb’s documentation!! — Neo4j.rb 10.0.1 documentation. Welcome to Neo4j.rba’s
documentation! — Neo4j.rb 10.0.1 documentation. URL: https://neo4jrb.readthedocs.io/en/stable/ (date
of access: 13.02.2026).
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