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Po3nia 1. Onuc HABYAJIBHOIL JUCIHHUILIIHNA
Tabmuus 1. Onuc HaBuanbHO1 mucuuinIiay "TexHomnorii 06poOku Ta aHamizy gaHux"

Micrie y CTpyKTypHO-JIOTIUHIN cxemi miarotoBku | /Ipepexsizumu. — CremianbHi (¢daxosi)
KOMIIETEHTHOCTI 31 cremiaipHocti 122
Komm’torepHi Hayku Tramy3i 3HaHb 12
Indopmartiitni  TexHOJOTIT UISI  MEPIIOTO
(bakamaBpCHKOT0) PiBHS BHUIIOI OCBITH.

Ilocmpexeizumu. — XMapHi TEXHOJOTIi Ta
BEJINKI Iai, SIkicTb MIPOTPaMHOT0
3a0e3neueHHs, [TpoekTyBaHHS Ta
porpaMmyBaHHs pOOOTO TEXHIYHHUX CHUCTEM,
Mamunne  HaByaHHs, Ksamidikamiiina

pobota
MoBa BuUKIagaHHA VYkpaincbka
Crartyc JUCHUILTIHA O060B’s13Kk0Ba
Kypc/cemectp BUBUECHHS 1/1
Kinpkicts kpeauriB ECTS/KinbKiCTh MOTYITIB 5/2

Jlenna ¢hopma HaBYaHHS:

Kinexicte rogud: 150 rox

Jlexuii: 12 rox

[IpakTryni (cemMiHapChKi, 1a00paTOpHi) 3aHATTS: 28 TOX
Camocriitaa po6ora: 110 rog.

Bun mincymkoBoro kontpodo (IIMK, exzamen): TIMK
3aouHa hopma HaBYAHHS:

Kinexicts rogud: 150 rox

- Jlexuii: 8 rox

- IIpaktuyni (cemiHapchKi, 1a00paTOPHI) 3aHATTS: 4 roj
- Cawmocriiina po6ora: 138 rox

- Bup migcymxooro konTponto (IIMK, exksamen): [IMK

Po3zaina 2. Ilepesiik koMeHTeHTHOCTei, sIKi 3a0e3Me4y€ 1aHa HABYAJIbHA JUCHHUILIIHA,
NPOrpaMHi pe3yJIbTaTH HABYAHHA

Mertoto BuBYeHHs nuctuIuliHd «TexHosorii oOpoOku Ta aHami3y JAaHuX» € GOpMyBaHHS y
CTY/ICHTIB CUCTEMHOTO MHCIIEHHS, HaBHUOK poOOTH 3 ¢peliMBopkamu Spring Data, Spring Boot,
BUKOpHUCTAaHHS persiiianx Ta NoSQL 6a3 maHux Ta aHami3y JaHUX, B TOMY YUCI1 BEJTUKHX.

Tabmurs 2. [epenik KOMIIETEHTHOCTEH Ta MPOrpaMHi Pe3yNIbTaTH HaBYaHHS, SIKi 3a0e3mneuye
HaB4anbHa gucuuiutiHa « TOAI»

IIporpamMHi pe3yJibTaTH HABYAHHA KommnereHTHOCTI, AKMMHU OBUHEH




0BOJIOITH 3100yBa4

PH8. Po3pobmstn marematudni Mojmeni Ta
METOJIM aHalli3y JaHUX (BKIIOYHO 3 BEITHKUM).
PH9. Po3pobisiTi anroputMiyde Ta nMporpaMmHe
3a0e3neueHHs I aHali3y JaHuX (BKIIOYHO 3
BEJIMKUMHU ).

PHI10. IIpoexkTyBaTH apXIiTEeKTYpHI pIlICHHS
iHQopMaIiHHUX Ta KOMIT IOTEPHUX CHUCTEM
Pi3HOTO MPU3HAYCHHS

PHI12. IlpoektyBatu Ta CynmpoBOKyBaTH Oa3u
JTAHUX Ta 3HAHb.

PH14. TecryBatu nporpamue 3abe3neyeHHs

3K1. 3marHicTh 10 aOCTPaKTHOTO MHCJICHHS,
aHaJi3y Ta CHHTE3Y.

3K2. 3paTHiCTh 3aCTOCOBYBAaTH
MPAKTUYHUX CUTYAIIisX.

3K3. 3paTHiCTh CHUIKYBaTHUCSA JEP>KaBHOKO
MOBOIO SIK YCHO, TaK 1 MUCBMOBO.

SHAHHA Yy

3K5. 3pmarHicTh BYMTHCA W OBOJIOXIBATH
Cy4aCHUMH 3HAHHSIMU.

3K6. 3partHicth OyTH  KpUTHYHUM 1
CaAaMOKPUTHUYIHHM.

3K7. 3paTtHicTh TEeHepyBaTH  HOBI  izgel
(KpeaTHBHICTB).

CK4. 3paTtHicTh 30MpaTd 1 aHai3yBaTH JaHi
(BKJIFOUHO 3 BEIUKUMH), I 3a0e3medeHHs
SIKOCT1 IPUMHSTTSA MPOEKTHUX PIIICHb.

CK6. 3parHicTh 3acTOCOBYBAaTH iCHYIOUI 1
pO3pOONIATH HOBI AITOPUTMHU PO3B’A3yBaHHSA
3a7a4 y rainy3i KOMI' IOTepHHUX HayK.

CK7. 3patHicTh po3po0NATH  IpOrpamHe
3a0e3neueHHs BiAMOBIIHO 10 c(hOPMYTHOBAHUX
BUMOI' 3 ypaxyBaHHSM HAasBHHX PECypCiB Ta
00OMEXEHb.

CKS8. 3paTtHicTh po3poOIsATH 1 peanizoByBaTH
NPOEKTH 31  CTBOPEHHS  IPOTPAMHOTO
3a0e3neyeHHs, y TOMY qHCIi B
HermependadyBaHUX  yMOBaX, 3a HEYITKHX
BUMOI' Ta HEOOXIJHOCTI 3aCTOCOBYBATH HOBI
CTpaTeriuHi  MiAXO.H, BUKOPHCTOBYBAaTH
MpOrpaMHi  IHCTPYMEHTH MJi1  Oprasizamii
KOMAaHJIHOi pOOOTH HaJ MPOEKTOM.

CKO. 3/1aTHICTh po3po0sTH Ta
aJIMiHICTpyBaTH 0a3u JaHUX Ta 3HAHb.

Po3ain 3. [Iporpama HaBYAJIBLHOI AMCUMILTIHA

Moayas 1. Cyuacni Java-¢peiiMBopkHu 111 po00TH 3 peasiuiiiHuMu 0a3aMu JTaHUX

Tema 1. ORM-¢peiimBopku

Object—relational mapping (ORM). Spring Framework. Spring Boot. Spring Data. Spring
Data JPA. Hibernate. HQL. H2. TlpoekTyBaHHs Ta CYNpOBO/DKYBaHHs Oa3d JaHUX Ta 3HaHb.

VYrupaBniHHg Mirpaiiero 0a3  JIaHHX.

Liquibase.

TecTyBaHHA TPOrpaMHOrO 3a0e3TEUCHHS.

TecryBanns SpingBoot-nipoexTiB. TecryBanust REST API. IIpodimtoBanns.

Tema 2. MikpocepBicHa apXiTeKTypa

[TpoekTyBaHHS apXITEKTypHUX pillleHb 1HGOPMaLIHHUX Ta KOMIT IOTEPHUX CHUCTEM PI3HOTO
npu3HadeHHa. MikpocepBicHa apxitekrypa. [latepHu mpoekTyBaHHs MikpocepsiciB. Spring Cloud.
Eureka Server. Spring Cloud Gateway. YmpaBiiHHS TpaH3akKI[iIMH B PO3MOJIJICHUX CHCTEMaXx.
Bupimenss npo6ieMi KOHCUCTEHTHOCT1 JaHUX Y PO3MOIUIEHUX CHCTEMaXx.

Moayas 2. NoSQL-0a3u naHux Ta aHadi3 JaHUX

Tema 3. NoSQL-6a3u manux




Henoniku pensuiiinux 6a3 manux. Teopema CAP. Perumikarmiss ta cermenranis. [loct-
pensmiiiai 6a3u manux. NoSQL. Tunmu NoSQL 6a3 manux. MongoDB. I'padoBa CYB/] Neo4l.
Spring Data Neo4J. MoaentoBaHHS 1aHUX 32 I0IIOMOT0I0 rpadoBuUX 0a3 JaHUX.

Tema 4. Po6GoTa 3 BEMTUKUMU JAaHUMH

Benuki ngani. Po3poOka MareMaTHyHUX MOJENed Ta METOIIB aHali3y NaHWX (BKJIIOYHO 3
BeIUKHM). PO3po0Ka anropuTMi4HOTO Ta MPOrpaMHOro 3a0e3neueHHs U aHali3y JaHUX (BKJIIOYHO
3 BenukuMu). MapReduce. Apache Hadoop. HDFS (Hadoop Distributed File System). Apache
Spark. RDD (Resilient Distributed Datasets). DataFrames. Anamni3 i Bi3yanmi3amis BETUKUX TaHHX.
besmneka Ta eTrka npu poOOTI 3 BEIMKUMU JaHUMH. MalOyTHI TEHICHIIIT Ta TEXHOJOT1I Y BEJIMKUX
TaHUX.

Tewma 5. biGmioTeku aj1s aHATI3y TOTOKOBHX JTAHUX
[Torokogi gani. Spring Cloud Stream. Apache Kafka. RabbitMQ. Apache Flink

Po3nain 4. TemaTnuHMii IJ1aH HABYAJILHOI AU CIUILIiHA
Tabmums 4. TemaruyHuWil MaaH HaBYAIbHOI JUCHMIUIIHK A CTYACHTIB JEHHOI (opmMu
HaBYaHHS

1 2 3 4 5 6
HazBa temu KUJIb HazBa temu ta K1JIb 3aBnaHHs K1JIb
(;rexii) Ta mATaHHS KicT MATAHHSA KICT CaMOCTIHHOT KicT
TeMH (JICKIIiT) b CEMIHapPCHKOTO, b poOoTH B po3pisi b
roJ MPAKTUIHOTO 200 ToJ TeM rOJIu
WH 12a00paTOPHOTO WH H
3aHATTS

Moayas 1 Cyuacni Java-dpeiiMmBopku 11 po60oTH 3 pesiniiiHuMu 6a3aMu JTaHUX

Tema 1. ORM-dpeitmBopku

Jlexuis 1. Spring Data [IpakTryna pobora 2
1. Spring Framework ta 2 | Nel. Spring Data JPA. OIpaItOBATU 14
Hibernate JEKIIHHUA ~ Marepian
2. Komnonentu Spring IIpakTuyna po6ora 2 | no Temu 1, roTyBaTHChH
Framework Ne2. Spring Data JPA. hi (6] MPAKTHIHUX
3. HanamryBaHHs 3B’SA3KH MIX 3aHATH, OIPALIOBATH
Spring-nipoexty TaOIHIISIMU MTUTAHHS:
4. OcobauBocTi 1. Hibernate
TecTyBaHHs SpringBoot- [IpakTnuna po6ora 2 |2.HQL
IPOEKTIB Ne3. Spring Data JPA. 3. CimeiicTBO

DTO. HQL. ¢peiimBOpKiB Spring

VYnpaBiaiHHS Mirpariero

B/ Liquibase

[IpakTryna poboTa 2

Ne4. Spring Data JPA.

TecryBanns REST API

TectyBaHHs

SpringBoot-npoexTis.

Tema 2. MikpocepBicHa apXiTeKTypa

Jlexuis 2. 2 | IIpaktuyna pobota 2 | ompauroBatu
MikpocepBicHa Ne5. Mikpocepsicu. JeKIiiHnA  marepian | 24
apxiTeKTypa Eureka Server. JI0 TEMU 2, TOTYBaTUCh




1

2 3

5

1. Beryn no
MIKPOCEPBICHOT
apXiTeKTypu

2. IlepeBaru Ta HEJOIIKH
MiKpOCepBiciB

3. OCHOBHI MaTepHU
IPOCKTYBAaHHS
MIKPOCEpBICIB

4. KomyHnikaris Mix
MIKpOcepBicaMH

5. Bupimenns npobiaemu
KOHCUCTEHTHOCTI JIaHuX
6. YrpaBniHHs
TpPaH3aKIISIMH B
PO3MOIUICHUX CHCTEMax
7. llpukitagu peanizartii
MiKpocepBiCHOT
apXiTeKTypH

Jlexuis 3. Spring Cloud
1. Spring Cloud Ta ¥ioro
MO>KJTUBOCTI.

2. Ponb Eureka Server y
MiKpocepBicax

3. Bukopucranus Spring
Cloud Gateway s
MapIIpyTU3amii

4. TacTpymeHTH U1
yIIpaBIIiHHS
KOH(IryparisimMu

5. Ayrentudikanis Ta
aBTOpH3Allis B
MIKpOcCepBicax

6. MOHITOpHUHT i
yIpaBIiHHSA
MiKpocepBicaMu

[IpakTruna podoTa
Ne6. Spring Cloud
Gateway.

[IpakTruna No7.
MKPNel. Cyyachi
Java-dperiMBopkH 115
po0OTH 3 peNsIitHIMH
0Oa3zaMu TaHUX

a0 MPaKTUIHUX
3aHATH, MIPOUTU TECTH
B JIK

OHpaHIOBaTI/I TEMU:

1. Prometheus

2. Grafana

3. Spring Cloud
Config

Moayas 2. NoSQL-0a3u naHux Ta aHa i3 1aHUX

Tema 3. NoSQL-6a3u maHux

Jlexmis 4. NoSQL 6a3u
JTAHUX

1. NoSQL Ta Big Data
2. NoSQL ta Web

3. NoSQL Ta
MiKpocepBicu

4. Teopema CAP

5. Tumu NoSQL 6a3
JTAaHUX

6. basu jmaHuUX B
PO3MOAUICHHX CUCTEMAaX
7. MongoDB

8. I'papoBa CVYBJ
Neo4J]

2 | IIpaktuyna pobota
Ne8. MongoDB.
MongoDB Atlas.
MongoDB Compass.
Amnaini3 gaHux B
MongoDB

[IpakTuyna pobora
Ne9. MongoDB.
MongoDB Data

[IpakTuuna po6ora
Nel0. I'papoBa CYB /I

oTpalnoBaTu
JeKUIHHUN  MaTepiai
710 TeMH 3, TOTYBAaTUCh
710 TIPAaKTUYHUX 3aHATH
OmnparroBaTi TeMH:

1. JlomaTkoBi
MO>KJIMBOCTI
MongoDB.

2. IIporpamue
3a0e3nedeHHs IS
po6otu 3 MongoDB.

24




1 2 3 4 5 6
Neo4J
Tema 4. PobOoTa 3 BeTUKUMU TaHUMHU
Jlexuis 5. MapReduce 2
1. ®ynkii map() i [IpakTruna podota 2 | omparroBaTu
reduce() Nell. Apache Spark JeKUidHud ~ marepian | 24
2. Po3maparnentoBaHHs 110 TeMH 4, TOTYBaTUCh
¢bynkuiin map() i 710 IPaKTUYHUX 3aHATh
reduce() OmnpalfoBaTH TEMH:
3. TexHomnoris 1. Po6ota 3 Apache
MapReduce Hadoop
4. Apache Hadoop 2. AnpTepHaTUBHI
5. Hemomiku Apache M IX0a1
Hadoop
6. MapReduce B
MongoDB
7. Apache Spark
Tewma 5. bibnioTeku Ass aHaNi3y NOTOKOBUX JTAHUX
Jlexuis 6. [TorokoBi nani | 2 | [Ipaktuyna poboTa 2 | ompamroBaTu 24
Ta TEXHOJOTIT IS iX Nel2. Anani3 gaHux 3 JEKIIHHUN ~ Marepia
00poOKH Ta aHAII3Y PI3HHX JDKEpeT. JI0 TEMH 5, TOTYBaTUCh
1. OcHoBHI 3amaui Apache Kafka 1o MPaKTHYHHUX
aHaTI3y JaHUX 3aHSTh, MPOUTH TECTHU
2. IToTrokoBi naHi Ta ix [IpakTruna po6oTa 2 |BJK
0COOIMBOCTI Nel3. Ananiz OmnparroBaT TEMH:
3. Spring Cloud Stream [MOTOKOBHX JIaHHUX 3 1. Spring Cloud Data
U1 0OpPOOKH MOTOKIB Apache Flink Flow
4. ITakeTHa 00poOKa 2
5. Apache Kafka [IpakTryna pobora 2
6. RabbitMQ Nel4. MKP No2.
7. Apache Flink NoSQL-6a3u nanux ta
8. InTerpauis Spring aHaJi3 JaHuX
Cloud Stream 3 Kafka ta
RabbitMQ
Bcnoro, roaun 12 28 110

Tabmuig 4. TematnyHuMil M1aH HaBYAJIBHOI JUCIUIUIIHU AJIs CTYJEHTIB 3204HOT (JOPMU HaBUAHHS

1 2 3 4 S) 6
Hassa Tremn KUJIb Hazpa Temu ta K1JIb 3aBaanHs K1JIb
(7ekii) Ta mUTaHHS KicT MUTaHHA KicT CaMOCTIHHOT KicT
TeMH (JIeK11ii) b CEeMIHapChKOro, b poOoTH B po3pisi b
rof MPaKTUYHOTO a0 ros TeM roau
VH J1a00paTOPHOTO YH H
3aHATTS
Mopayas 1 CyuacHi Java-¢peiimBopku st podoTH 3 pesiniiHUMH 0a3aMu TaHUX
Tema 1. ORM-¢peiimBopku
Jlexuis 1. Spring Data [IpakTuyna pobora 2
1. Spring Framework ta 2 | Nel. Spring Data JPA. OTIpAIOBATH 20
Hibernate JeKIIHHUN ~ MaTepian




1 3 5 6

2. Komnonentu Spring [IpakTuyna pobora 710 TeMH 1, roTyBaTUCh
Framework Ne2. Spring Data JPA. hi (o) MPAKTHYHHUX
3. HanamrryBanus 3B’A3KHA MK 3aHATh, OIPALOBATH
Spring-mpoexty TaOIHIIIMU MATaHHS:
4. OcobauBocCTi 1. Hibernate
TecTtyBaHHs SpringBoot- [IpakTruna pobota 2. HQL
IPOEKTIB Ne3. Spring Data JPA. 3. CimeiicTBO

DTO. HQL. (dbperiMBOpKiB Spring

YnpaiaiHHS MIrparieo

BJI. Liquibase

[IpakTryna poboTa

Ne4. Spring Data JPA.

TectryBannss REST API

TectyBanHs

SpringBoot-poekTiB.

Tema 2. MikpocepBicHa apXiTeKTypa
Jlekris 2. [TpakTryna poboTa OIpaIoBaTH
MixkpocepBicHa Ne5. Mikpocepsicu. nekmianii  marepian | 30
apxiTekTypa Eureka Server. 710 TeMH 2, TOTYBaTUCh
1. Beryn 1o 110 MPaKTUYHUX
MIKpOCEpBiCHOT [IpakTryna poboTa 3aHATh, MPOUTU TECTH
apxiTeKTypH Ne6. Spring Cloud B JIK
2. IlepeBaru Ta HEAOMIKH Gateway. OmnpairoBaT TEMHU:
MIKpOCepBiciB 1. Prometheus
3. OcHOBHI aTepHH [IpakTuuna po6ora 2. Grafana
IPOCKTYBaHHS Ne7. MKPNel. CyugacHi 3. Spring Cloud
MIiKpOCEpBiCiB Java-peiiMBoOpKH ISt Config
4. KomyHikaris Mix po6OTH 3 persIiHHUMU
MiKpocepBicaMiu 0a3aMu JaHUX

5. Bupimenns npobiemu
KOHCHCTEHTHOCTI JaHUX
6. YrpaBniHHS
TpaH3aKIiIMHU B
PO3MOIIIEHUX CUCTEMAaX
7. Mpuxmnanu peamizanii
MIKpOCEpBICHOT
apxiTeKTypu

Jlexuis 3. Spring Cloud
1. Spring Cloud Ta ¥ioro
MO>KJIUBOCTI.

2. Ponp Eureka Server y
MIKpocepBicax

3. Bukopucranns Spring
Cloud Gateway st
MapuIpyTu3amii

4. [HcTpymMEHTH [JIA
yIpaBIiHHS
KOH(IryparisiMu

5. Ayrentudikauis Ta
aBTOpU3allis B




1 2 3 4 5 6

MiKpocepBicax
6. MOHITOpHUHT 1
yIpaBIIiHHS
MIKpOCepBicaMH

Moayas 2. NoSQL-0a3u naHux Ta aHadi3 1aHuX

Tema 3. NoSQL-6a3u naHux
Jlekuis 4. NoSQL 6a3u
JAHUX 2 | IIpaktuuna poboTta OTIPAIFOBATH 30
1. NoSQL Ta Big Data Ne8. MongoDB. JEKIIMHUI ~ Marepian
2. NoSQL ta Web MongoDB Atlas. JI0 TeMH 3, TOTYBAaTHCh
3. NoSQL Ta MongoDB Compass. 710 IPaKTUYHUX 3aHATh
MIKpOcepBicH AHaJi3 1aHuX B OmpairroBaTi TEMHU:
4. Teopema CAP MongoDB 1. JonaTkoBi
5. Tumm NoSQL 06a3 MOKJIUBOCTI
JaHuX [IpakTuuna po6ota MongoDB.
6. basu pmanux B Ne9. MongoDB. 2. Ilporpamue
PO3HOAIIEHUX CHCTEMaX MongoDB Data 3a0e3MedyeHHs I
7. MongoDB po6otu 3 MongoDB.
8. Ipadoa  CYB] [TpakTuana podora
Neo4J Nel0. I'pacpoBa CYB/]
Neo4J
Tema 4. PoOoTa 3 BEJIMKUMU TaHUMU

Jlexuis 5. MapReduce
1. @ynukii map() 1 [IpakTruna podota OTIPAIFOBATH
reduce() Nell. Apache Spark nekuidHuid  marepian | 30
2. Po3napaientoBaHHs 710 TeMH 4, TOTYBaTUCh
¢ynkuii map() i JI0 IPaKTUYHUX 3aHATh
reduce() OmnpairoBaT TEMHU:
3. TexHomnoris 1. Po6ota 3 Apache
MapReduce Hadoop
4. Apache Hadoop 2. AnbTepHaTUBHI
5. Hemoniku Apache MiAXO0U
Hadoop
6. MapReduce B
MongoDB
7. Apache Spark

Tewma 5. bibnioTexu Ans aHaNi3y TOTOKOBUX JTAHUX
Jlexuis 6. [ToTokoBi naHi [IpakTuyna po6ora OIpaItOBATU 28

Ta TEXHOJIOTI{ JIJIst 1X
00poOKH Ta aHaANI3Y

1. OcHoBHI 3a7a4i
aHai3y JaHUX

2. IloTokoBi maHi Ta ix
0COOJIMBOCTI

3. Spring Cloud Stream
J1s1 OOpOOKH MOTOKIB
4. ITakeTHa 0OpoOKa
5. Apache Kafka

6. RabbitMQ

7. Apache Flink

2

Nel2. Anani3 ganux 3
PI3HUX JKEpe.
Apache Kafka

[IpakTiuna po6ota
Nel3. Ananiz
MOTOKOBHX JIaHUX 3
Apache Flink

[IpakTiuna po6ora
Nel4. MKP No2.
NoSQL-6a3u manux ta

JeKUIHHUN  MaTepiai
JI0 TEMU 5, TOTYBaTUCh

10 MPaKTUYHUX
3aHSTh, NMPOUTHU TECTU
B JIK

OnpairoBaTi TEMH:
1. Spring Cloud Data
Flow




1 2 3 4 5 6
8. InTerpauis Spring aHaJi3 JaHuX
Cloud Stream 3 Kafka ta
RabbitMQ
Bcenoro, roaun 8 4 138

Po3nin 5. Cucrema oniHIOBaHHA 3HAHb CTYIEHTIB
Tabmuus 5.1 - Posnozin 6aniB 3a pe3yibTaTaMyd BUBYCHHS HABYAIBHOI TUCIIUATIIIHA

Bupa pooir MakcuMajibHa KiIbKicTh 0aJ1iB

Moavab 1 CvuacHi Java-dpeiiMBODKH 1J1 DOOOTH 3 DEJALIHHNMY 023aMHU TaHUX

Ipaxmuuni pobomu 1-4 (mema 1) 4 mpakTHIHHUX poOOTH X 6 OamiB = 24
Ipaxkmuuni pobomu 4-6 (mema 2) 2 npakTHYHUX POOIT X 6 Oamni = 12
Ipaxmuuna poboma 7 (Konrponbha podota Nel) 14

Bcroro 3a mogynem 1 50

Moayas 2. NoSQL-0a3u 1aHux Ta aHaIi3 JaHUX

Ipakmuuni po6omu 8-10 (mema 3) 3 npakTH4HUX poOOTH X 6 OaniB = 18
Ipaxmuuni pobomu 11 (mema 4) 1 mpakTr4Ha podoTa X 6 O6amiB = 6
Hpaxmuuni pobomu 12-13 (mema 5) 2 mpakTHIHUX podoTh X 6 OamiB = 12
Ilpaxkmuuna poboma 14 (KonrpombHa poboTa Ne2) 14

Bceboro 3a Mmomynem 2 50

Bceworo mo kypcy 100

Cuctema HapaxyBaHHS 40AaTKOBUX Banis 3a BUAaMm pobiT 3 BUBYEHHS HaBYabHOI AUCLUNIHM

®opma podoTHn Bun podorun baan
HaBuainHa Ol'lpa.]_IIOBéHHSI JIONATKOBHX ~ HABYANBHHX ~ KYPCiB, HAIMCAHHS Ta .
oboTa myOJIiYHUM 3aXMCT HAyKOBOro pedepaTy Ha TeMy, IO BiJIOBinae 10
p JMCIATUTIHL

3a noaTKoOBi BUAM HABYAIBHUX POOIT CTYACHT MOke oTpuMaTu He Ourbme 10 Oani. JlogaTkoBi Oaimm JOAAIOTHCS 10
3arajpHOi MiJICYMKOBOI OILIHKH 32 BHBYCHHS HABYAJbHOI IUCIUIUIIHU, ajie 3arajibHa MiJICyMKOBA OIliHKAa HE MOXE
nepesuinyBatu 100 Gatis.

Tabnnua 6 — Lkana ouiHOBaHHA 3HaHb 3400yBadviB BULLOI OCBITM 3a pe3ynbTaTamMu BUBYEHHS
HaBYaNbHOI ANCLUUNAIHK

Cyma 0auiB 3a Bci BUIH Ouinka 3a Oninka 3a HANIOHAJIBHOIO IKAJIOK)
HABYAJIbHOI AiJIbHOCTI mkaJjow EKTC

90-100 A BinMin=HO

82-89 B Iyxe nodpe

74-81 C Jobpe

64-73 D 3a10B1ILHO

60-63 E 3a10BIILHO JOCTATHHO

35-59 FX He3agoBiIbHO 3 MOXKIHUBICTIO

MTOBTOPHOTO CKJIAJIaHHS




0-34 F He3anoBu1pHO 3 000B’I3KOBUM
MMOBTOPHUM BUBYCHHSIM HaBUAIHHOI
IUCLUILTIHA
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Po3zain 7. [Iporpamue 3a0e3neyeHHs] HABYAJIbHOI JUCIHUILIIHU

BukopucToByeThCS HACTYIHE MTPOrpaMHe 3a0€3MeUeHHS:

1. IlepconanbHuit KoM toTep abo HOYTOYK 31 CTaJIMM JOCTYIIOM 110 Mepexi [HTepHerT.

2. Cucrema aucranuiinoro HapuaHHs [IYET Ta ioro 3acobu Bieo-koH(epeHI] 3B’ A3KY,
muctaniiiauit kype 3 OK «TexHosorii 00poOKku Ta aHami3y JaHUX».

3. Cepenosurie po3pobku s moBu nporpamyBanus Java IntellilJ IDEA Community.

4. Maven.

5. MongoDB Compass.

6. Apache Spark.

7. CYBJ] MySQL

8. Postman

9. Docker
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