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Po3mimenns kypcey

Kamnyc

IIporpama HaBYAJIbHOI AN CHUILTIHA

1. Omnuc HABYAJIBHOI IMCUUILTIHY, ii MeTa, IpeAMeT BUBYAHHS Ta pe3yJbTATH HABYAHHS

Mertoro nucuunjinu «Ocnou Big Data anagiTUKW» € BUBYSHHS 1aHOT TUCIUIUTIHM, IO HAAACTh

BYKJIMB1 3HAHHS Ta MPAKTUYHI HABUYKH, II00 MOXKHA BIIEBHEHO OYJIO MPAIIOBATH 3 TaHUMHU B Oyb-SKii
chepi, Oynp TO Oi3Hec, Hayka abo TpoMaAchkuii cexTop. [omoBHUII (okKyc B HaHIi IUCHUIUTIHU
CIPSIMOBAHO caMe€ Ha EHEepreTull Juis CTBOpPEeHHS HOBUX MoxiuBocTedl IEC — iHTenekTyaabHHX
eJIeKTpoeHepreTuyHux Mepex (Smart Grid).

Ipenmerom qucuumiinm «OcHoBu Big Data anasituku» € Benuki nani (Big Data), sik ocHOBHMIA
IHCTPYMEHT, a TaKOX aHali3 JaHUX, TeHACHLIH, 3aKOHOMIPHOCTEH Ta pO3pOOKH PI3HUX CUCTEM aHATITHKU
JaHuX, KiJacudikamiii i MpOrHO3yBaHHS 3 MMOABIIO0 IHTEPIIPETALII€I0, Bi3yali3alli€lo Pe3yIbTaTiB.

OcCHOBHI 3aBJaHHA KPeMTHOI'0 MOXYJISI.

3riJHO 3 BUMOTaMH NPOrpaMU HABYAIBHOI JUCIMIUIIHM CTYJIEHTH IICIS 3aCBOEHHS KPEAUTHOTO
MOJTyJISl MalOTh IPOIEMOHCTPYBATH TaKi pe3yIbTaTH HaBYAHHS:

3araJjbHi KOMIeTeHIii:

- 3/1aTHICTh IPOBOAUTHU AOCIIKEHHS Ha BiaAmoBigHoMy piBHi (3K 3);

- 3/IaTHICTh TeHepyBaTH HOBI i1ei (kpeaTuBHICTH) (3K 5).

daxoBi KOMIIETEHTHOCTI:

- 3JaTHICTh MPOEKTYBATH Ta pPO3POOJIATH MpPOrpaMHI CHCTEMH 3 BUKOPUCTAHHSIM METOJIB
iHTeNneKTyanbHOro anamizy ganux (OK-11);

- 3IaTHICTh IPOEKTYBATH Ta PO3POOIATH IIporpamMue 3adbe3neueHHs i poooTu B xmapi (PK-14).

- 3IaTHICTb 3aCTOCYBATH NpUHIMIK 00poOku Big Data 10 3a1a4 enexkTpoeHepreTHKH.



- 3JaTHICTh BU3HAYaTH TUIM Ta XapaKTEPUCTHUKU HASBHOTO €JIEKTPooOIaTHaHHA Ta oOupatu
HaO1LIbII ePEeKTUBHY pealli3allito 3aJeKHO BiJ] 0OpaHUX XapaKTEPHCTUK;

- 3IaTHICTh CTBOPEHHS LIU(PPOBUX JIBIMHUKIB B EHEPIeTHUIl Ta smart-pilleHb.

3rigao 3 Bumoramu OIIIT/OHII Imxenepis mporpaMHOro 3abe3neueHHs IHTENeKTyaabHUX Kibep-
GI3MYHUX CHCTEM B CHEPreTHlll, CTYJSHTH IIiCJIS 3aCBOEHHA HABYAJIbHOI JUCLUUIUIIHA MAloTh
MIPOIEMOHCTPYBATH TaKi Pe3yJIbTaTH HaBYaHHS.

IIporpamui pe3y1bTaTH HABYAHHS:

- po3pobmnsATH, aHaNi3yBaTH, OOIPYHTOBYBAaTH Ta CHUCTEMAaTHU3yBaTH BHMOTU JI0 IPOrPaAMHOIO
3abesneuenns ([IPH 5);

- 30MpaTH, aHaJi3yBaTH, OIIHIOBATH HEOOXIAHY Ui PO3B’sI3aHHS HAYKOBUX 1 MPUKIAJAHUX 3a7ad
iH(pOpMallit0, BUKOPUCTOBYIOUM HAYKOBO-TEXHIUHY JIITepaTypy, 0a3u nanux Ta inmn mpkepena (ITIPH 17);

- BMITH TIPOEKTYBaTH Ta pO3POOJSATH MNPOrpaMHi CHUCTEMHU 3 BUKOPUCTAHHSAM METOJIB
iHTeneKTyanbHoro anamizy aanux (ITPH 19);

- BMITH MIPOEKTYBATH Ta po3po0IsiTH IporpaMue 3ade3nedyenns aus podboru B xmapi (ITPH 22).

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH JMCHHILIIHA (MicLie B CTPYKTYPHO-JIOTIYHIH cxemi
HABYAHHS 32 BIINOBIIHOI0 OCBITHHOI MPOrPaMoIo0)

JlMcuuIuliHa MiCTUTh YOTUPH KPEIUTH.

BuBYeHHS IUCHMIUIIHM CHOUPAETbCS HA 3HAHHS, OTPUMaHi 3a MPOrPaMOI0 TOMNEPEAHIX POKIB
HaBYaHHA 3a cnemianbHicTIoO 121 Imxenepis mporpamuoro 3a0esnedeHHs. CTyJeHTH MarOTh JOCBIA y
iMIIepaTUBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 (PYHKIIIOHAJIbHOMY IIPOTpaMyBaHHi.

Buknanenuii Matepian Moxe OyTH 1HCTPYMEHTAJIBHOIO OCHOBOIO JJISl MIATOTOBKU MAariCTepChbKHX
JcepTaIlii.

MixaucuuIUIiHApHI 3B’ SI3KH 3a0e3MeuyoThes auciuIutinaMu: «Di3udHi OCHOBU Kibep-(i3uuHuX
cucrem», «[IpoextyBanns kidep-Qizuunux cucrem» «OCHOBU [HTepHETY peueii».

3MicT HABYAJIBLHOI JUCIUILTIHA

Po3pin: Bentuki nani B enepreruui

Tema 1. ITorarra «Benukux maHux».

OCHOBHI aCMEKTH Ta CKJIAJI0B1 €JIEMEHTH TPAKTyBaHHs MOHATTA «Benuki nani». Cepu 3acTocyBaHHs
Ha/IBEJIMKUX MAacHUBIB JaHMX. XapaKTepUCTUKH Benukux naHux. IIpobrema macmraOyBanHs. ba3osi
KOMITOHEHTHU aHai3y JaHuX. Poiib BENMKUX JaHUX B TEXHIlll, EKOHOMIIIl Ta YKHTTI.

Tema 2. Texuiku Benukux nanux: Koncomimamis pganmx. Bisyamizamis. Kriacudikaris.
Knacrepusauis. Perpeciiinuii anani3. AHaini3 acouiaTuBHUX npaBuil. HelipoHnHi Mepexi.

Tema 3. InTenekryanpHa enekTpoeHepretuka. Cuctemu oOpOOKHM JTaHMX B 1HTEJNEKTyaJlbHHX
eHepromepexax. Ormsaa nmpoekTiB Soft Grid, 1110 OpieHTOBaHI Ha aHAIITUKY B PO3MOALICHUX CUCTEMaX.

Tema 4. Cuctemu KepyBaHHsS EHEPIrOCIOXKHMBAHHSAM. Benuki JaHi MEpeTBOPIOIOTHCS B EHEPTilo:
BIPTyaJIbH1 €JIEKTPOCTAHIII].

Tema 5. KepyBanus B Mepexax 3 O6ararbMa HakonmuyyBadamu eHeprii. CHCTeMH MOHITOPUHTY Ta
KepyBaHHS pecypcaMu B HOpMi Ta B aBapiiHiil cuTyarii.

3. HapuaabHi maTepiaiu Ta pecypcu

Ba3zoBa giTteparypa
Miner, Donald, and Adam Shook. Mapreduce Design Patterns. Beijing: O’Reilly, 2022.
. Lam, Chuck. Hadoop in Action. Greenwich, Conn: Manning Publications, 2021.
3. Matei Zaharia, Holden Karau, Andy Konwinski, Patrick Wendell Learning Spark Lightning-Fast
Big Data Analysis: O'Reilly Media, 2017, 276 p.
4. Holden Karau, Rachel Warren High Performance Spark: Best Practices for Scaling and Optimizing
Apache Spark : O'Reilly Media, 2017, 358 p.
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5. Sandy Ryza, Uri Laserson, Josh Wills, Sean Owen Advanced Analytics with Spark, 2nd Edition
Patterns for Learning from Data at Scale, O'Reilly Media, 2017, 280p.

6. Stephen Marsland Machine Learning: An Algorithmic Perspective, Chapman & Hall/CRC, 2019m
390 p

JoxaTkoBa JiTeparypa

7. Holmes, Alex. Hadoop in Practice. Shelter Island, NY: Manning, 2022.

8. Alpaydin, Ethem. Introduction to Machine Learning., 2024.

9. Mohri, Mehryar, Afshin Rostamizadeh, and Ameet Talwalkar. Foundations of Machine Learning.
Cambridge, MA: MIT Press, 2022.

10. Shalev-Shwartz, Shai, and Shai Ben-David. Understanding Machine Learning: From Theory to
Algorithms., 2024.

HaBuyajgbHUH KOHTEHT

4. MeToauka ONaHYBAHHS HABYAJIBHOI TUCIHUILTIHA (OCBITHLOI0 KOMIIOHEHTA)

Jlekuiiini 3aHgaTTH

Ne Ha3zBa Temu nekuii Ta nepeyik OCHOBHUX MUTaHb
3/m
1 [Tonsarts «Benukux aanux». OCHOBHI aCNEKTH Ta CKJIAQJOBI €JIEMEHTH TPaKTyBaHHS

nouatTss «Bemuki pgani». Cdepu 3acToCyBaHHS HAJBEIMKUX MAaCHUBIB  JIaHUX.
XapakTepuCcTUKU BeNUKuX jgaHuX. [IpoGnema macmraOyBaHHs. ba3oBi KOMIOHEHTH
aHaizy JaHuX. PoIb BENMMKUX JAaHUX B TEXHIlll, EKOHOMIIIl T )KHUTTI.

2 Texniku Benukux gaHux: KoHcomimamis ganmx. Bisyamizamis. Knacudikaris.
Knacrepusauis. Perpeciiinuii anani3. Anaini3 acouiaTuBHUX npaBuil. HelipoHnHi Mepexi.

3 InTenexryanbHa enexkTpoenepreTika. Cucremu 0OpOOKHM TaHUX B IHTEICKTYaJIbHUX
eHepromepexax. Ormsaa npoekTiB Soft Grid, 110 opieHTOBaH1 Ha AaHANIITHKY B
PO3MOAICHUX CUCTEMax. AHANITUKA JaHUX K KOPIOPATUBHUNA NPOEKT. JKUTTEBUIM LUK
MIPOEKTY aHATITUKY BenuKkuxX qaHux. Jlocmimkenns. [linroroska ganux. [lnanyBaHHs
mozeni. [TodynoBa mozeri.

4 Tema 4. Cuctemu KepyBaHHs €HEProCIoKUBaHHIM. Benuki JaHi nepeTBOpIOIOTHCS B
SHEpTilo: BIpTyallbHi €JIEKTPOCTAHLII.

5 Tema 5. KepyBanHs B Mepexax 3 6araTbMa HakonuuyBauaMu eneprii. Cucremu

MOHITOPUHTY Ta KEpPyBaHHS pecypcaMH B HOpMi Ta B aBapilHii cuTyaii.

JlabopaTopHi 3aHATTA

OcCHOBHI 3aBJIaHHS LUKy JaOOpaTOPHHUX 3aHATH IMOJIATAIOTH Yy HAOYTTI CTYJCHTaMHU MPaKTHYHUX
HaBUYOK 3 BUKOPHCTAHHS CIIEIiajli30BAaHOI0 MPOrpaMHOro 3ade3neueHHss 0OpOOKM HaJBEIMKUX MAcCHBIB
JaHKX Ta peati3allii alrfOPUTMIB MAIIMHHOTO HABYAHHS
Ne
3/m

HasBa Temu 3aH4TTH

1 | AKTUBHE KepyBaHHS HAaBAaHTAKYBAaJbHUMHU XapaKTEPHUCTUKAMH CrokuBauiB. EdekTruBHe
YIpaBJIiHHS PO3NOAUIEHUMH CUCTEMaMU IeHepallii 3 BETUKOIO KUIBKICTIO JKEpPe.




2 | EdexTuBHE ynpaBaiHHSA Ta MOHITOPUHT JUI YUCICHHUX JUHAMIYHUX HECTAOUTLHUX CUCTEM
renepauii. [Iporao3yBaHHs HaBaHTa)XKEHHS Ta e()EKTUBHE YNPABIIiHHS €JIeMEHTaMHU MEPExXi
3 METOI0 €Hepro30epekeHHs Ta 3ano0IiraHHs MePEeBAHTAKCHHSIM.

3 | I'myuka Tapuikalis Ta AeTEKTYBaHHS BUTOKIB Ta PO3KpaJaHb. YTIPaBIiHHA MaifHOM Ta
TEXHIYHE 00CITyTOBYBaHHSI.

5. Camocriiina po0oTa cTyaeHTa/acnipaHTa

Ne | HasBu TeM i mutanb, 10 BAHOCUTHLCS HA CAMOCTIHHE ONMPALIOBAHHS Ta MOCUIAHHS HA
3/m HaBYaJIbHY JIITEPATypy

1 | ba3oBi nporpamHi 3aco0u poOOTH 3 HaJIBEIUKMMU MacUBaMU JIaHUX.

[Tporpamua exocuctema Hadoop. IIpaktuune 3actocyBannss Hadoop B 3amauax Data
Science. Ornsan HiveQL, Pig, Yarn, Hbase. Ananituka 1aHux 3 BUKOpUCTaHHAM Spark.
[2,4,5,7].

[Tporpamua miatdopma po3noaiieHux nqaHux Spark

Monens napanensaux oduncnens Spark. Spark Job Scheduling. DataFrame API.
[Ipencranenns nqanux B DataFrames and Datasets. Core Spark Joins. EdextuBni
Tpancopmarii [5].

2 | TexHomorii BeIMKUX JaHUX Ha cydacHe nporpaMue 3abesnedenns [10]. [Iporpamua
peadizanis mabaoHiB mpoekTyBanHss Mapreduce [1].

3 | OcHOBYM MalIMHHOTO HAaBYAHHS

Teopetnuni 3acagu mamuHHOro HaBuaHHs [9]. KoqyBanss ta miaroroska nanux Mllib.
MacmtaGyBanns Ta Bubip xapakrepuctuk. MLIib Model Training. Ouinka mozeni
MaIlIMHHOTO HAaBYaHHA [5].

4 | Heiiponni Mepesxi. OCHOBHI MOHSTTS

bionoriunumii HelpoH, Mmoaens Makkaiutok-I1utrca sk niHiitHui kaacudikarop. OyHKIil
aktuBaii. [Ipo6ieMa noBHOTH. 3aBIaHHS BUKIIOYHOTO a060. Tunu HEeHPOHHUX MEpEK.
Knacu 3agau. Cdepu 3acTOCyBaHHS.

5 | HaByaHHs HEHPOHHUX MEpex

AJTOpUTM 3BOPOTHOTO pO3IMIKPEHHs NOXUOKHU. [IpoOneMu HaBuUaHHS HEHPOHHUX MEPEK.
Tunu ontumizatopis. LLIBUIKI METOAM CTOXACTUYHOTO rpajieHTa. MeTo BUMIAAKOBUX
BiK/II0UeHb HelpoHiB (Dropout). Intepmperanii Dropout.

6 | HaBuanns 3 yuutenem (Supervised Learning).

Merton ctoxactuunoro rpazgienta SG. Jlorictuuna perpecis. [Ipuniun Mmakcumymy
MPaBIONOAIOHOCTI 1 Jorapudmiuna QyHKIis BTpaT. MeTOA CTOXaCTUYHOTO IPpaieHTa s
norapudmiuHorO PyHKIIT BTpaT. MaTeMaTH4Hi OCHOBH METOY OIOPHUX BEKTOPIB.
3aB/laHHs KBaIpaTUYHOTO MPOrpaMyBaHHs 1 1BoicTa 3aiaua. [loOynoBa suep s MmeToay
onopHux BekTopiB. Kpurepii sikocti knacudikamnii: 9yTiuBicTs 1 crenudiunicts, ROC-
kpuBa i AUC, Tounicts i moBHota, AUC-PR. [6, 9].

7 | HaBuanus 0e3 Bunrens (Unsupervised Learning).

[TocranoBka 3aBmanns knactepusaiii. [loctanoBka 3aBganss Semisupervised Learning,
NPUKJIAAU 3acTOCyBaHHsA. Anroputm k-cepennix i EM-anroputm ams noainy ['ayccoBckoi
cyMimn. AnroputMm Jlanca-Binesimca Ta 0oro okpemi BUNaaku. AJIroputM no0y10BH
neHaporpamu. Buznauenns uucina xinacrepiB. CUHTYISApHUNA PO3KIIaA B 33124l 3HIKCHHS
po3mipHocTi. Alternating Least Squares 3 Bukopucranusim_Spark [6, 9].

8 | IlepcieKTHBHI HAIPSMKKA PO3BUTKY MPOTPAMHHUX 3ac001B 0OPOOKM HABEINKUX JaHHX.
Pusuku, moB’s13aH1 3 3aCTOCYBaHHAM HaJBEJIMKUX JaHUX. [Ipobiema koH(pigeHIIHHOCTI.

Hatudikaris [10].

ITosiTuKa Ta KOHTPOJIB
6. IlosiTMka HABYAJBHOI JMCUMILTIHN (OCBITHHOI0 KOMIIOHEHTA)

3aCTOCOBYIOTBCS CTpATETii aKTUBHOTO 1 KOJIGKTMBHOTO HABYAHHSI, SIKI BU3HAYAIOTHCSI HACTYITHUMHU
METOAAMH 1 TEXHOJIOTISIMU;



1) meromu mpobireMHOro HaBuaHHS (MPOOIEMHUI BUKJAJ, YaCTKOBO-IOUIYKOBUH (€BpUCTHYHA
oeciaa) i JOCIHITHULIBKUNA METO.);

2) 0cOOHMCTICHO-OpIEHTOBAHI (PO3BUBAIOYi) TEXHOJIOTI], 3aCHOBaHI HAa aKTUBHUX (opMax i MeTo1ax
HaBYaHHS ( «MO3KOBHUH IITYPM», «aHaJ3 CUTYyallii» TUCKYCis, eKCIpec-KOH(pEpeHIis);

3) indopmamiitHO-KOMYHIKAIIiiHI TEXHOJIOTii, MmO 3a0e3MeuylTh MPOOIEMHO-I0CITIIHUIILKHIA
XapakTep Mpolecy HaBYaHHS Ta aKTUBI3aIliI0 CAMOCTIIHOT pOOOTH CTYICHTIB (€IEKTPOHHI Mpe3eHTAIli1 IS
JEKIIMHNUX 3aHATh, BAKOPUCTAHHS ay/Ai0-, BIZICO-IITPUMKH HABYAIbHUX 3aHATH).

4) nekuiiiHi Ta Ta0OPATOPHI 3aHATTS BiTHOCSITHCS 10 Ay IMTOPHUX 3aHATh. Bi/IBiTyBaHHS ay TMTOPHUX
3aHATH € 000B’I3KOBUM;

5) MpaBuJia TIOBEIIHKH Ha 3aHATTIX: aKTUBHICTh, MITOTOBKA KOPOTKUX JIOTIOB1/IEH YU TEKCTIB,
BIJKJIIOUEHHS Tene(oHIB, BUKOPHCTaHHS 3aco0iB 3B’A3Ky /Ui NOUIYKY iH(OpMamii Ha TyIJ-AUCKY
BHKJIaJ]a4a Y¥ B IHTEPHETI TOIIIO;

6) npaBuia 3axucTy JabopaTopHux poOiT. Ha mabopaTopHHX 3aHATTAX CTYIEHTH Hij
KEepIBHULITBOM BHUKJIaJadya BHBYAIOTh METOAMKY EKCIHEPUMEHTAJIbHUX JOCHiDKeHb. Ha KoxHil
nabopaTopHii poOOTI CTYEHTH OGOPMIISIOTH 3BIT Y MUCHbMOBOMY BUTIIsAL. [lo 3BiTY 3aHOCUTBCS nepedir
J0CHiy, HOro pe3ynbTaTH 1 JAlOThCS TOSCHEHHS OTPHUMAHUX PE3YyJIbTATiB 3 ypaxXyBaHHAM HOXHOOK

eKCIIEPUMEHTY.

7) iHmuBigyanbHI  3aBHaHHA 3 aucuuiuling - (pedepatu,  po3paxyHKOBOI,  Tpadiudi,
TOIO)  BUAAOTHCS CTyA€HTaM B  TEpMiHM,  THepeadadeHi  BUIIMM  HaBYAIbHUM
3aKJIaIOM. InuBinyanbHi 3aBIaHHI BUKOHYIOThCS CTYJIEHTOM CaMOCTIMHO

[P KOHCYJIbTYBaHHI BUKJIaAaueM. JloMmyCKaloThCsl BUMAIKH BUKOHAHHS KOMITJICKCHOT TEMATHKHU KiTbKOMa
CTYJICHTAMH.
8) MpaBWiia TPU3HAYEHHS 3a0XOUyBAJIBHUX OaliB: CBO€YAacCHE BHUKOHAHHS Ta 3/a4a
nabopaTopHUX, 1HIUBIIyalIbHUX 3aBAaHb, HECTAHAAPTHUM MiIX11 O BUPIIICHHS [IEBHOTO 3aBJaHHS;
npaBuia MpU3HAYCHHS MTpagHUX OaliB: HECBOEYACHE BUKOHAHHS JTAOOPAaTOPHUX Ta
IHAMBIAyaTbHUX 3aBllaHb, a TAKOXX KOPHUCTYBaHHS JOMOMIKHUMHU 3aco0amu (HAIPHKIAT, MOOUTHHHIA
TenedoH, KOHCTIEKT JICKIIIN) i1 4aC BUKOHAHHS KOHTPOJIbHOT pOOOTH.

9) MOJIITUKA JeNJaiiHIB Ta MepecKiiaaHb: HeBYaCHO BHKOHAHI Ta 3/1aHi 1abopaTopHi poOOTH
OLIHIOIOTHCS HIKYOKO OIIHKOIO (-10-15% Bijx 3aranbHOT MiICYMKOBOT OLIIHKH).
10) MOJIITHKA LIOA0 aKaJeMI4HOI T0OPOYECHOCTI: MUCbMOBI POOOTH MOXKYTh MEPEBIPATHCS Ha

HasBHICTb IJIATiaTy 1 JOMYCKAIOTHCA IO 3aXUCTY 13 KOPEKTHUMH TEKCTOBUMHU 3aIIO3MUEHHIMH HE OijibIle
40%. CnrcyBaHHS ITiJ] YaC KOHTPOJBHUX POOIT Ta eK3aMeH1B 3a00pOHEHI.

11) 1HIIII BUMOTH, II0 HE CyNepeyaTh 3aKOHOJABCTBY YKpaiHM Ta HOPMATUBHUM JIOKYMEHTaM
VYHiBepcUTETY:

e TIOJITHKA LIOJI0 BiJIBiAyBaHHI: Bi/IBIlyBaHHS 3aHATh € 000B’I3KOBUM KOMIIOHEHTOM OIIIHIOBAaHHS,
3a K€ HapaxoOBYIOThCs Oanu. 3a 00 €KTUBHUX MPUYHMH (MIATBEPKEHUX JOKYMEHTAIBHO) JT03BOJSIETHCS
NepecKiIalaHHs MPOMYIIEHUX TeM KypCy.

® TIOJIITUKA III0J0 BUKOHAHHS 3aBJaHb: MO3UTHBHO OILIHIOETHCSA BIANOBIIAIBHICTH, CTapaHHICTB,
KpPEaTUBHICTh, (PyHIaMEHTAIbHICTb.

7. Buau KOHTPOJIIO Ta PEHTHHIOBA CHCTeMa OLIHIOBaHHA pe3yJabTaTiB HaB4aHHs (PCO)

1. Omigka 3 [OUCHMIUIIHM BHCTABIAETHCS 3a 0araTo0aabHOI0 CHCTEMOIO, 3 IIOJAJIBIINM
nepepaxyBaHHsIM y 4-0ajbHy.

2. MakcumManbHa KUTBKICTh 0aliB 3 quciuruiing gopisaioe 100.

3. HapaxyBanHs 6aJiiB 0 OKpeMHUX BUAAX pOOIT:

PeliTuHT cTyieHTa 3 KpEAUTHOT'O MOJYJIS CKIIQAA€ThCs 3 OalliB, 1110 BiH OTPUMAB 3a:

- BUKOHaHHA MPAKTUYHHUX POOIT;
- HamMCaHHS KOHTpOsbHOI podotu (MKP).
Cucrema peiiTHHIOBUX (Baropmux) 06aJiB Ta KpuTepii ONiHIOBAHHA

1.BukoHaHHS MPaKTUYHUX POOIT
Ouintoerses 3 poboTH, nepeadadeHnx podovoro nporpamoro. Makcumanbauid Barouii 6ai rJIP =60
Cyma BaroBux 0asiiB IpakTUYHUX POOIT:



Maxkcumanpb

N n. . HUM
Ha3zBa npaktuunoi pobotu .
p. BaroBuit
Oan
AKTHBHE KEpyBaHHs HaBaHTa)XKyBaJbHUMH XapaKTEPUCTHKAMU 20
1 cnoxkuBayiB. EQexTrBHE ynpaBiiHHA PO3MOAUICHUMH CUCTEMaMU
reHepalii 3 BEJMKOIO KUIBKICTIO JKEpell.
EdexTuBHEe ymnpaBmiHHA Ta MOHITOPUHT Ui  YHUCJICHHUX 20
) JMHAMIYHUX HecTaOUIbHUX cucTeM reHepanii. I[IpornosyBanHs
HABaHTAXECHHS Ta €(EKTHBHE YIPABIIHHS €JIEMEHTaMHU MEpexi 3
METOI0 EHEpPro30epekeHHs Ta 3a100iraHHs MepeBaHTAKECHHSM.
3 I'nyuka Tapuikaiis Ta JETEKTyBaHHS BHTOKIB Ta PO3KPaJaaHb. 20

VYnpaBiiHHA MaifHOM Ta TEXHIYHE 00CITyrOBYBaHHS.
Pazom 60

OuiHroBaHHA 1a00paTOPHUX POOIT:

—sIKII0O po0OTa BHMKOHAHA HeBUacHO 3HiIMaeThbes 10-15% Big MakcuManbHOI KUTBKOCTI OaniB
(KUTBKICTh TPOIICHTIB 3aJIEXKUTh BiJl TEPMiHY 3aIi3HEHHS);

—SKII0 poOOTa BUKOHAHA HE CAMOCTIMHO Ta MPOCTEXKYEThCS HE 1HAMBITyajbHE BUKOHAHHS TO
3HiMaeThes 50% Big MaKCUMAaIbHOI KiJILKOCTI OalliB;

—SKIIO B Iporpami HE BHUTPHMaHI OCHOBHI IpaBWJIa CTBOPEHHS MPOrPaMHHUX IPOIYKTIB
(MOAYNBHICTB, NPYKHiHM 1HTEp]elic, HassBHICTH KOMEHTApIB Ta T.I1.) 3HIMaeThCs 5%.
2. MonynbHUN KOHTPOJIb

Ha onnomy 3 nekmiiiHMX 3aHSATh NPOBOJUTHCA MOAYJIbHA KOHTpOJbHA poOoTa: MakcuMaibHUR
BaroBuii 0an rMKP = 10.
OniHroBaHHS MOJIyJIbHOI KOHTPOJIBHOT pOOOTH BUKOHYETHCS HACTYITHUM YHHOM:

—sIKI[0O Ha BCl MHUTAHHA JIaHi TOBHI Ta YiTKO apryMEHTOBaHI BiJIMOBifi, KOHTPOJbHA BUKOHAHA
OXaiHoO, 3 JOTPUMAHHS OCHOBHHX IPaBHJI, TO BUCTABISEThCA 9 - 10 Oanis;

—SKIIO METOAMKA BHUKOHAHHS 3allpOIIOHOBAHOTO 3aBIAaHHS po3poliieHa BIpHO, ajie JOMYLICeHI
HEMPUHIIMIIOB] TOMIIKH y TEOPETUYHOMY OMuci a0 po3paxyHKax, TO BUCTABISIEThCS 6 - 8§ OalliB;

—Big 3 1o 5 0GaniB HapaxoOBYE€ThCs, SKIIO METOAMKA BHUKOHAHHSA 3aBJaHHS po3poliieHa B
OCHOBHOMY BIpHO, aJIe IOMYIEH] AesKi 3 HACTYITHHX MOMUJIOK: IIOMHJIKU y TIPEACTaBICHI BUX1THUX JIaHUX,
HE 0OrpyHTOBaHI TEOPETHYHI PIIICHHS, IOMIJIKHA Y METOAMIII PO3PaxXyHKIB;

—HiK4e 3 6aJliB HapaXOBY€ETHCH, SKILO 3aBJaHHS HE BUKOHAaHE a00 AOMyIIeHi Ipy0i TOMUIIKH.

3. Ex3ameH

Ex3amen BinOyBaeTbcsi y MUChbMOBIN (popmi. MakcumalnbHa omiHKa 3a ek3aMmeH ckianae rEK = 30
Oais.
YMOBH NO3UTHBHOI POMIZKHOI aTecTamii
Jlis oTpuMaHHs ,,3apaxoBaHo’’ 3 MEPIIOi MPOMIKHOT aTecTallil CTYACHT NOBUHEH MaTH HE MEHIIIE,
HiK 12 6aniB (32 yMOBH, 110 3a 8 THXKHIB 3TAHO 3 KaJICHIAPHUM IUIAHOM KOHTPOJIbHUX 3aXO0JIiB CTY/AEHT
MOBMHEH OTpuMaTH 24 Oann).
s oTpuMaHHS ,,3apaxoBaHoO” 3 JIPyroi MPOMIXKHOI aTecTallii CTy/IeHT MOBUHEH MaTH HE MEHIIE,
Hik 40 GaiiB (32 yMOBH, 110 3a 14 THXKHIB 3T1JHO 3 KaJICHIAPHUM IUIAHOM KOHTPOJIBHHUX 3aXOMIB CTYAEHT
MIOBMHEH OTpUMAaTH 76 6amiB).
Pozpaxynok mkanu (R) peiitunry:
Cyma BaroBux 0aJiiB KOHTPOJIBHUX 3aX0JIiB IPOTATOM CEMECTPY CKIIAJAE:
R=60 +10+30 = 100 6aniB
Taxkum 94MHOM, pEUTHHIOBA LIKAJIA 3 KPeIUTHOro MOAys ckiaznae 100 Oamis.
YMOBH JIOIYCKY JI0 iICTIUTY: 3apaxyBaHHs BCiX JaOOpaTOPHUX POOIT, a TAKOXK CTAPTOBUNA PEUTHHT I
> 40 GautiB.



st orpuManHs ctyaeHToM BignoBigHux ouinok (ECTS Ta Tpanuniiinux) Horo pedTHHroBa OLiHKa
RD nepeBoauThCst 3riJHO TaOIHULI:
Tabnuis BIAMOBITHOCTI PEUTHHTOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinoxicmo banie Oyinka
100-95 BigmiaHo
94-85 Hyxe mobpe
84-75 Jobpe
74-65 3a10BUTEHO
64-60 JlocTaTHBO
Memue 60 HezanoBinpHO
He BukoHaHI yMOBH JOIyCKY He nonymeHno

8. JloparkoBa indopmanisi 3 TMCUUILTIHA (OCBITHHOI0 KOMIIOHEHTA)

MeToau4Hi pekomMeHaamii

Jlis Kpaioro 3acBOEHHS MaTepialy AMCLUUIUIIHU PEKOMEHIY€EThCSI BUKOPUCTOBYBATH Ha JICKLIAX
MYJbTHUME/IiIHI 3ac00M HaBYaHHS, SIKI JO3BOJISIIOTh IHTEHCU(DIKYBAaTH HaBUAIBHUHN MPOLIEC, CTUMYJIOBATH
PO3BUTOK MMCJICHHS Ta YSBU CTYAEHTIB, 30UIbLIYBaTH OOCAT HAaBYAJIBHOIO MaTepiaiay Ajs TBOPYOIO
3aCBOEHHS 1 BUKOPUCTAHHS HOTO CTyJIEHTaMM, BUKIMKATH 3aI[iKaBJICHICTh Ta MO3UTUBHE CTAaBJICHHS 10
HaBYaHHS.

Meronuka moOyAoBaHa TaKUM YHHOM, IO MaTepial Maibke KOXHOI JIEKIIl 3aKpIILTIOETHCS
BUKOHAHHSIM 3aBJaHHS KOMII IOTEPHOTO MPAKTHUKyMy. 3aBJaHHS CTYACHTH OTPUMYIOTH 3a3/ajeriib i Ha
ayJUTOPHOMY 3aHATTI MiJ KEPIBHUITBOM BHKJIaJaya BUIPABISAIOTH NOMWJIKH B pas3i iX HasBHOCTI Ta
BIJINIOBIJAIOTh HA 3aIIMTAaHHS 1010 IPOTPaMHO]I peastizallii Ta TEOPETUYHHX 3aca]l pOOOTH.

SIKiCTh caMOCTIHOT pOOOTH MEPEBIPSAETHCS HA 3aAHATTAX KOMIT IOTEPHOTO MPAKTUKYMY.

Po0ouy nporpamy HaBYaIbHOI AucHMILIIHY (cuiadyc): «Big Data B eHeprernmi»:
Ckaaneno npodecopom xadenpu II13E, n.1.1., npod. PenopoBoro Hatamiero Bonmogumupisaoro
YxBaaeno kadenporo [I13E (mpotokon Ne 43 Big 24.06.2026 p.)

Ioroaxeno MeToanyHo0 KoMicielo dakymprery' (mpotoxon Ne 9 Bix 26.06.2026 p.)

'MeToamnuHo0 pasioto yHiBEPCUTETY — /19 3arabHOYHIBEPCUTETCHKUX AUCLMMIH.



