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Onuc HaeuanbHoi QuCUUNLiHU

Mema eueueHHs

OcHOBHOI0O MeTOK BHBYeHHs jaucuuiuiinu «TexHonorii oOpoOKM Ta aHamizy AaHHX» €

HA8UANbHOL (dopMyBaHHS y CTYICHTIB CHCTEMHOTO MHUCICHHS, HABHIOK poboTH 3 (peiimBopkamu, Spring
ducuyunninu Data, Spring Boot, Bukopucranss pensuiiaux Ta NoSQL 6a3 gaHux Ta aHajii3y JaHUX, B TOMY
YHCII BETUKUX
. 5 kpenutu €KTC/150 ropun (nexuii 12 rox., n1abopartopHi 3auaTTa 28 roj., caMmocTiiiHa
Tpueanicme po6ora 110 rox.)

dbopmu ma memoou
HABUAHHS

Jlekriii Ta 1aOOpaTOPHI 3aHATTS B ayIUTOPIi, CAMOCTiliHA po0OOTa 11032 PO3KIAIOM
MeToau HaBYAHHS: IHTCPAKTUBHOTO HABYAHHS, HAOUHHUH, CIIOBECHI

Cucmema nomouHozo
ma nidcymxoeozo
KoHmponio

[oTouHMI KOHTPOJB: BiJBiJyBaHHs 3aHATH; IIOTOYHA MOJYJIbHA PoOoTa
[TincymkoBuit koHtposs: [IMK

Ba3oei 3HaHHA

CrneuianbHi (paxoBi) KoMreTeHTHOCTI 31 cneniansHocTi 122 KoM 1oTepHi HayKH rairy3i 3HaHb
12 Tadopmaniiini TexHoOTIi 715t mepiuoro (0akaaaBpcbKOro) piBHS BHIIOI OCBITH.

Moea euxnadaHHs

Ykpaincbka

ITepenix komnemenmnocmeii, siki 3abesneuye oanHa HasuantbLHa OUCYUNLina,
npozpamui pesynomamu HA6UAHHSL

ITIpoepammni pesynomamu HA8UAHHSL

Komnemenmuocmi, sKxumu noeuHeH
oeonodimu 3006yeau

PHS8. Po3po06siT MaTeMaTUYHI MOJIeIi Ta METOIM aHai3y JaHUX
(BKJIFOYHO 3 BENHUKHM).
PH9. Po3po0isaTi anropuTMivHe Ta MporpaMHe 3a0e3rnedeHHs

JUTSL aHaJIi3y JaHUX (BKJIFOYHO 3 BEJIMKHMH).
PHI10. ITpoekTyBaTn apXiTeKTypHi pimeHHs iHpopMaIlifHuX Ta
KOMIT FOTEPHUX CHCTEM PI3HOTO MPU3HAYCHHS

PH12. [TpoekTyBaTu Ta CynpoBOKYBAaTH 0a3u JaHUX Ta 3HAHD.
PH14. TectyBatu nporpamue 3abe3reueHHs

3K1. 3aatHicTs 10 aOCTPaKTHOTO MHUCIIECHHS, aHAJ3y Ta CHHTE3Y.

3K2. 3naTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIisIX.
3K3. 3paTHICTD CHIJIKYBaTHCS JEpKaBHOIO MOBOIO SK YCHO, TakK 1
MTICBEMOBO.

3K5. 3naTHiCTh BUNTHCS i OBOJIOJIBATH CyYaCHUMH 3HAHHSIMHU.
3K6. 3aatHicTh OYyTH KPUTHYHUM 1 CAMOKPUTHIHUM.

3K7. 3parHicTtb HOBI  imel

reHepyBaTu (KpeaTUBHICTB).

CK4. 3parnicte 30upatu 1 aHamizyBaTd JaHi (BKJIIOYHO 3
BEIIMKUMH), JUIsI 3a0e3MedeHHs SKOCTI TPUUHATTS TMPOCKTHUX
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pilleHB.

CK6. 3patHicTh 3aCTOCOBYBATH ICHYIOYWi 1 pO3pOONATH HOBI
ITOPUTMH PO3B’A3YBaHHS 33714 Y TATy31 KOMIT IOTEPHHUX HaYK.
CK7. 3patHicTe  po3poOisATH  TporpamMHe  3a0e3nedeHHs
BiMIOBITHO 10 c(hOpMyITHOBaHUX BUMOT 3 YpaxyBaHHSIM HasBHUX
pecypciB Ta 0OMEXCHb.

CK8. 3marHicTs po3po0IATH 1 peami3oByBaTH MPOCKTH 3i
CTBOPEHHSI NPOTPaMHOr0 3a0e3Me4yeHHs, y TOMY 4YHCIi B
Herepea0auyBaHUX YMOBaxX, 3@ HEUITKMX BHMOT Ta HEOOXiJHOCTI
3aCTOCOBYBAaTH HOBI CTpaTeridHi MiJXOAW, BHUKOPHCTOBYBATH
MIpOrpamMHi iIHCTPYMEHTH AJIsl opraHi3aiii KoMaHaHOi poOOTH Haj
MIPOEKTOM.

CK9. 3narHicTe po3po0nsTH Ta aAMiHICTpYBaTH 0a3M JaHUX Ta

3HaHb.

TemamuuHuill N1AH HABUANLHOT OUCUUNIIHU

Ha3zea memu

3aedaHHs camocmiiiHoi
pobomu y po3pi3i mem

Moayasb 1. CyuacHi Java-¢peiimBopku ajs podoTu 3

eJANiHHAMHA 0a3aMM JaHUX

Tema 1. ORM-oppeiiMBopku

Object-relational mapping(ORM). Spring
Framework. Spring Boot. Spring Data. Spring Data
JPA. Hibernate. HQL. H2. YnpagminHs Mirpaii€o
6a3 marux. Liquibase. TectyBanus SpingBoot-
npoekTiB. TecryBanas REST API.

[IpodinroBanHs.

Buodu pobéim
BiJIBIyBaHHS 3aHSITh;
ONUTYBAHHS  HA  3aHATTAX;
OIUTYBaHHS B npoteci
IHANBITyaTbHO-

KOHCYJIbTaTHBHHX 3aHATH JUIA
TIEPeBiPKU 3aCBOEHHS Martepiary
NPONYIICHNX 3aHATh.

1. Hibernate
2. HQL
3. CimeiicTBo (peiiMBOpKiB Spring

Tema 2. MikpocepBicHa apXiTeKTypa

MikpocepBicHa apxiTekrypa. [latepHu
NpoeKTyBaHHs MikpocepsiciB. Spring Cloud.
Eureka Server. Spring Cloud Gateway.
YrpaBiiHHS TPAH3aKI[ISIMHA B PO3ITOIIICHUX
cucremax. BupitenHs npodiemMu
KOHCUCTEHTHOCTI JJaHUX Y PO3IOJIIIEHHUX
cHcTeMax.

BiJIBIyBaHHS 3aHATD,
OIUTYBaHHS HA  3aHATTIX;
OIUTYBaHHS B npoteci
IHIUBITyaIbHO-

KOHCYJIbTATUBHUX 3aHATH IS
HEepPEeBIPKU 3aCBOEHHS MaTepiaiy
HPOITYHICHUX 3aHSTh;
BUKOHAHHS MOJTYJIBHUX
KOHTPOJBHHX POOIT.

1. Prometheus
2. Grafana
3. Spring Cloud Config

Mopayas 2. NoSQL-6a3u JaHUX Ta aHAJII3 JaHUX

Tema 3. NoSQL-6a3u manux

Henmomniku pensmiitanx 6a3 manux. Teopema CAP.
Pemmikanis ta cermenTartisi. [Toct-pensiiiiai 6a3u
nmaanx. NoSQL. Tunu NoSQL 6a3 nanux.
MongoDB. I'pajgoBa CYB/] Neo4J. Spring Data
Neo4]J. MoaenroBadHs JaHUX 3a JOITOMOT OO
rpa¢oBux 0a3 JaHUX.

BiJIBIAyBaHHS 3aHATD,
ONUTYBaHHS Ha 3aHATTAX;
ONUTYBaHHS B mporeci
IHAWBIAyaTbHO-

KOHCYJbTaTUBHHUX 3aHITH Ui
MIepEeBIpKM 3aCBOEHHS MaTepiaiy
MIPOIYIICHUX 3aHAThH

1. JonmaTtkoBi MoxximBocTi MongoDB.
2. Iporpamue 3abe3nedeHHs st poboTH 3
MongoDB.

Tema 4. PoOora 3 BEITUKAMHU TaHUMU

Benuxi nani. MapReduce. Apache Hadoop. HDFS
(Hadoop Distributed File System). Apache Spark.
RDD (Resilient Distributed Datasets). DataFrames.
AHaii3 i Bi3yai3alis BeIHKHX JaHUX. be3neka ta
€TUKa Tpu poOOTi 3 BEIMKMUMH JaHUMH. MaiiOyTHi
TEHJCHITIT Ta TEXHOJIOT1] Y BEJTUKUX JaHUX.

BiJIBITyBaHHA 3aHATD;
ONUTYBAHHS ~ HAa  3AHATTIX;
OITUTYBaHHS B npoueci
IH/IUBITyaTbHO-

KOHCYJbTaTUBHUX 3aHATH JUIS
TIepeBipKU 3aCBOEHHS MaTepiaiy
MIPOITYIIICHNX 3aHATh

1. Po6ora 3 Apache Hadoop
2. AnbTepHATUBHI TiIX0AH

Tewma 5. biGmioTeku Ais aHANi3y TOTOKOBUX JaHUX

IMorokogi nani. Spring Cloud Stream. Apache
Kafka. RabbitMQ. Apache Flink.

BiJ[BIIyBaHHS 3aHSTD;
ONUTYBaHHS Ha 3QHATTAX;
ONUTYBaHHS B mporieci
IH/IUBIyaTbHO-

KOHCYJIbTATUBHHUX 3aHSTh IS
MePEeBIPKU 3aCBOEHHS MaTepiamy
MPOMYIICHNUX 3aHATh; MepeBipka
BHUKOHAHHS MOJTYJIBHUX

1. Spring Cloud Data Flow




KOHTPOJILHUX POOIT.
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IIpozpamne 3abe3neueHHst HABUANLHOL OUCUUNLIHU

BuxopucToBY€ETBCS HACTYITHE POrpaMHE 3a0€3MCUCHHS:

1. ITepconanbHuit KoM’ 0TEp a00 HOYTOYK 31 CTAJIM JOCTYIIOM J0 Mepexi IHTepHeT.

2. Cucrema auctanuiftHoro Hasuanasg [IVET Ta fioro 3aco6m Bigeo-koHpepeHn 3B’ 13Ky, nuctaniiiami kypc 3 OK «Texnomorii
00poOKH Ta aHATI3Y JAHHUX».

3. Cepenouiie po3po0Oku it MoBH nporpamyBanHs Java IntelliJ IDEA Community.

4. Maven.

5. MongoDB Compass.

6. Apache Spark.

7. CYBJ MySQL

8. Postman

9. Docker
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ITonimukxa eueéueHHst HABUANLHOTL OUCYUTILIHU MA OUIHIO6AHHS

IMonituka ouinioBaHHs 3m00yBauiB BHIIOI ocBiTH. PoOOTH, sSKi 37al0TbCs 13 HOPYIICHHSM TEPMIiHIB 0€3 NMOBOKHHUX HPUYMH,
OLIIHIOIOTBCS Ha HWXYY OLIHKY (75% Big MOXJIHMBOI MaKCHMalbHOI KiJBbKOCTI OajiB 3a BUI AisibHOCTI). IlepecknamanHs mMomyiiB
BiZ0yBaETHC 13 I03BOJTY NPOBIAHOTO BUKJIa/[aua 3a HASIBHOCTI MMOBAYKHUX IPUYMH (HANPHUKIAL, TIKapHIHUMH).

IMono)xeHHS PO OpraHi3allio OCBITHHOTO MPOLIECY

INono)xeHHS PO MOPANOK Ta KPUTEPIi OLiHIOBAHHS 3HaHb, BMiHb T HABUYOK 3/J00yBaviB BHUIIOI OCBITH

Iopsinok sikBigamnii 3100yBadaMyl BUIIOT OCBITH aKaleMidHOT 3a00proBaHOCTI

Hoairnka moao BigBinyBanus. BixBimyBaHHS 3aHATE € 000B’I3KOBHM KOMIIOHEHTOM. 3a 00’ €KTHBHHUX NPUYHH (HAIIPHUKIAL, XBOpoOa,
MpaleBIalITyBaHHA, MKHAPOIHE CTa)KyBaHH:A) HABUaHHS MOXKE BiIOyBaTHCH B PEKUMI OH-JIAHH.

Hoairnka moao akageMiuyHoi 100poyecHOCTi. 3100yBa4 MOBHHEH JOTPUMYBATHCS NPHHIUIIB aKaIeMiqHO{ JOOPOUECHOCTI, 30KpeMa
HEJIOMYIIEHHsT aKaJeMi4HOro Iuiariaty, Qanbcudikanii, ¢padpukarii, cnucyBaHHs MiJ 4ac MOTOYHOIO, PyODKHOrO Ta MiJICYMKOBOTO
KoHTpoJto. CIMcyBaHHs MiJl Yac KOHTPOJBHUX POOIT Ta MOTOYHHUX TECTIB 3a00pOHEHI (B T.4. i3 BUKOPUCTAHHSAM MOOUIBHHX JEBaiCiB).
Mo06ibHI IPUCTPOT T03BOJIIETHCS BUKOPUCTOBYBATH JIMIIE ITi/1 YaC OH-JIailH TECTYBaHHs Ta MiATOTOBKH NMPAaKTUYHUX 3aBJaHb B IpoLeci
3auarTs. B ITYET nirots:

Kopiekc yecTi cTyneHTa

[Moso)xeHHs PO akaJeMidHy JTOOPOYECHICTh

[onokeHHS 1o 3armobiraHHs BUNAIKiB aKaIeMigHOTO IUIariaTy
HoniTuka BU3HAHHSA Pe3y/IbTATIB HABYAHHSA BU3HAYEHA TAKMMHU JOKYMEHTAMU:

[oyo)KeHHS PO MOPAIOK Nepe3apaxyBaHHs Pe3yabTaTiB HABUYAHHS, 3I00YTHX B iHO3EMHUX Ta BITYM3HIHUXK 3aKJIa/IaX OCBITH
IToJi0keHHS IIPO aKaJIeMIYHY MOOUIBHICTE 3400yBaYiB BUIIOI OCBITH

IloyiokeHHS PO NOPSIOK BH3HAHHS PE3VJILTATIB HABYaHHA 3000YyTHX HUIIXOM HedopManbHOI Ta/abo iH(GOpMaabHOI OCBITH;
ingoepagpixa (po3nin Ocsita/Opranizanis ocBiTHROTO nporecy/Hepopmansaa ocBita)

IoaiTnka BupilIeHH KOHQIIKTHUX CUTYaIlii:

IToJ10)K€eHHS IIPO PaBUJIa BUPILIEHHS KOH(DIIKTHUX CUTYAIil

IToJ10KEHHS IIPO AIEIALII0 PE3YJIbTATIB IiJICYMKOBOIO KOHTPOIIO YV GOpMi eK3aMeHy

YIIOBHOBa)KE€HA 0c00a 3 MUTaHb 3a100iraHHs Ta BUABJICHHS KOpyIiii

IoaiTnka MATPUMKH YYaCHUKIB OCBITHLOI0 mpouecy:

IIcuxousoriuna ciryx0a

CryaeHTchbKHH oMOyacMeH (YioBHOBaskeHHii 3 mpaB cTyaeHTiB) IIVET

YHoBHOBaKEHHUH 3 IIpaB KOyl

Be3neka ocBiTHbOTO cepemoBuma:_ladopmariis mpo OesneuHicTb ocBiTHhOTO cepenopumia ITYET nHaBemena y Bkuam «besmeka

JKATTEMISIIILHOCTIY

OuyiHOBAHHSL

ITizcymKoBa OIiHKA 332 BUBUCHHS HABYAJIHHOI JUCIUILIIHN PO3PAXOBYETHCS YePe3 MOTOUHE OI[iHIOBAHHS

Bupn pobir MakcuMajbHa KiJIBKICTh 0aJ1iB

Monvasp 1 CvyacHi Java-dpeiiMBODKM 1JI DOOOTH 3 DEJIANIMHIME 0a3aMHU TaHUX

Ipaxmuuni pobomu 1-4 (mema 1) 4 mpakTHYHUX poOOTH X 6 OamiB = 24
Ipaxmuuni pobomu 4-6 (mema 2) 2 MpakTHYHHUX poOiIT X 6 GaniB = 12
IIpaxmuuna podoma 7 (KonrponsHa podora Nel) 14

Bceboro 3a moayiem 1 50

Monayab 2. NoSQL-06a3u 1aHux Ta aHaiiz 1aHux

Ipaxmuuni pobomu 8-10 (mema 3) 3 npakTHYHUX poboTH X 6 OaniB = 18
Ipaxmuuni pobomu 11 (mema 4) 1 mpakTryHa poboTa X 6 OaiB =6
Ipaxmuyni pobomu 12-13 (mema 5) 2 MPaKTHIHHUX POoOOTH X 6 OamiB = 12
IIpaxmuuna poboma 14 (Konrponbua poGora Ne2) 14

Bceboro 3a Moxynem 2 50

Bcroro no kypcy 100
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Cucrtema HapaxyBaHHS JOAAaTKOBUX OauiB 3a BUaaMu pO6iT 3 BUBUCHHS HaBYaJIbHO1L ﬂI/ICHI/IHHiHI/I

®opma podoTHn Bua podoru Baan
OmpaifoBaHH  JOJATKOBHX HABYAIBHHX KypCiB, HamHCaHHI Ta
HaguyajbHa po6oTa nyOnmiuHMK 3aXMCT HAyKOBOTO pedepary Ha TeMy, MIO BiINOBigae 10*
IUCLMIUIIHI

3a MONATKOBI BUIM HABYAIBHUX POOIT CTYACHT Moxe oTpuMaTh He Outbine 10 GamiB. JlogaTkoBi Oamu JDOAarOTHCS 0
3arajibHOi MiJICYMKOBOT OI[IHKHM 32 BUBYCHHS HABYAJILHOI JAWCIUILIIHY, aJie 3arajbHa MiJICYMKOBA OIlIHKA HE MOXCE ICPCBUIIYBATH
100 Gaunis.

IIlicana ouyinroeanust 3006yeauie suwoi oceimu 3a pesynomamamu
6UBUEHHSI HAB8UAIbHOT OUCUUNIIHU

Cyma 6aniB 3a Bci BUIU Ouninka 3a Ouinka 3a HALiOHAJILHOIO IIKAJIO0
HABYaJbHOI TilIbHOCTI mxkajaow EKTC

90-100 A Bigminzo

82-89 B Jyxe nobpe

74-81 C Jobpe

64-73 D 3amoBiTBHO

60-63 E 3a10BUILHO JOCTATHHO

35-59 FX He3a10BiibHO 3 MOXKJIMBICTIO OBTOPHOTO CKJIAJIAHHS

0-34 F HesanoBinbHO 3 000B’I3KOBUM MOBTOPHUM BUBUEHHSIM
HAaBYAIBHOT JUCIHILTIHA




