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Kammyc

IIporpama HaBYAJIbLHOI 1Y CHUILITIHI

1. Onuc HaBYAJBHOI AUCHMILIIHY, il MeTa, IpeMeT BUBYAHHS TA Pe3y1bTATH HABYAHHS

Metoro aucuumiinu «OcHoBu Big Data anasiTukm» € BUBYCHHS JaHOT TUCIMITIIHHM, 10 HAaCTh
BaXUIMB1 3HAHHS Ta MPAKTHUYHI HABUYKH, 11100 MOKHA BIEBHEHO OYyJIO MpAaIfOBaTH 3 JaHUMH B Oyab-sSKii
cdepi, Oynp TO Oi3Hec, Hayka abo TpoMaacbkuil cextop. ['onoBHMI (okyc B AaHId AMCHUILIIHU
CIPSMOBAHO CaMe€ Ha EHEepreTulll Juid CTBOpPEeHHs HOBUX MoxiuBoctedl IEC — iHTenekTyanbHHX

eJIeKTpoeHepreTHyHux Mepex (Smart Grid).
IMpeaverom qucuumiinu «OcuoBu Big Data ananirukm» € Benuki naui (Big Data), sik ocHoBHUI

IHCTPYMEHT, a TAaKOX aHali3 JaHUX, TeHJIEHI1}, 3aKOHOMIPHOCTEN Ta pO3pOOKH PI3HUX CUCTEM aHAIITUKH
JaHWX, Kiaacugikalii i mporHo3yBaHHs 3 MOAIBIIOI 1HTEPIIPETAIlI€l0, Bi3yaTi3aliclo pe3yabTaTiB.

OcHOBHI 3aBIaHHSI KPEIUTHOI0 MOXYJIA.
3rifHO 3 BUMOraMHu MpOrpaMu HaBYaJIbHOI JAMCLUUILUIIHU CTYACHTU MICJS 3aCBOEHHS KPEAUTHOTO

MOAYJd MAarOTh NPOACMOHCTPYBATHU TaKi PE3YyJIbTAaTH HAaBYAHHS:

3arajJbHi KOMIeTeHIii:
- 3IaTHICTh MPOBOJIUTH JOCIHIDKEHHS Ha BianoBigHOMY piBHI (3K 3);

- 3IaTHICTh TeHepyBaTu HOBI iz1ei (kpeatuBHicTh) (3K 5).

®axoBi KOMIIETEHTHOCTI:
- 3JaTHICTh MPOEKTYBAaTH Ta PO3POOJATH TPOrpamMHi CHUCTEMH 3 BHUKOPHUCTAHHSM METOJIIB

IHTENEKTyanbHOTO aHam3y ganux (OK-11);
- 3ATHICTh MPOEKTYBATH Ta pO3POOJISATH IporpaMHe 3abe3neducHHs 11 podbotu B xMapi (DK-14).
- 3JIATHICTh 3aCTOCYBaTH NpHUHIIUIN 00poOku Big Data 10 3amau enekTpoeHepreTHKH.
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- 3JaTHICTh BHU3HAUaTH THUIHM Ta XapaKTEPUCTUKH HAsBHOTO €JEKTPOOOJIAHAHHSA Ta OOMpaTH
HaOLIbII ePEeKTUBHY peatizalliio 3aIeXHO BiJ 00paHUX XapaKTEePUCTHK;

- 3aTHICTh CTBOPEHHS IIU(PPOBUX BIHHUKIB B CHEPTETHIIl Ta Smart-pilIeHb.

3rigao 3 Bumoramu OIIIT/OHII ImxeHepiss mporpaMHOro 3a0e3MeueHHs iHTeNeKTyalbHUX Kibep-
G13MYHUX CHCTEM B EHEpreTulli, CTYIEHTH TICIs 3aCBOEHHS HaBYaJIbHOI JUCHUUIUIIHK MAaroTh
IPOJICMOHCTPYBATH TaKi pe3yIbTaTH HaBUAHHS.

IIporpamHi pe3yJibTaTH HABYAHHSA:

- pO3poOMATH, aHaNi3yBaTH, OOIPYHTOBYBAaTH Ta CHCTEMaTH3yBaTH BHMOTH JIO IPOTPAMHOTO
3abe3neuenns (IIPH 5);

- 30MpaTH, aHaTi3yBaTH, OLIHIOBATH HEOOXIIHY AJS PO3B’S3aHHS HAYKOBHUX 1 MPUKIATHUX 3a/1a4
iH(pOopMaIlito, BUKOPUCTOBYIOUM HAYKOBO-TEXHIUHY JIITepaTypy, 0a3u nanux Ta inmi mxepena (ITIPH 17);

- BMITH TIPOEKTYBaTHU Ta poO3pOOJISATH MpOrpaMHI CHCTEMH 3 BHKOPHUCTAHHSM METOIB
iHTeNeKTyanbpHOro aHamzy nanux (ITPH 19);

- BMITH [IPOEKTYBATH Ta po3poOIIATH IporpamHue 3abe3neuenHs 1ia podotu B xmapi (ITPH 22).

2. IlpepexkBi3uTH Ta MOCTPEKBI3UTH JUCUHUILTIHU (Miclle B CTPYKTYPHO-JIOTiUHilA cxemi
HABYaHHS 32 BiINOBiIHOI0 OCBITHLOK NMPOrPaMoIO)

Jucuumuiiza MiICTUTh YOTUPU KPEIUTH.

BuBueHHs IUCLMIUIIHM CHOHUPAETbCS HA 3HAHHS, OTPUMAaHI 3a IMPOrpaMoOI0 IOMEpe/HIX POKIB
HaBYaHHSA 3a crneuiaibHicTi0 121 IHxkeHepis mporpamHoro 3a0e3nedeHHs. CTyAeHTH MarOTh JOCBII y
iMIepaTHBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 (DYHKIIIOHAJILHOMY ITPOrpaMyBaHHi.

Buknagenuii Matepian Moxe OyTH IHCTPYMEHTAJIBHOIO OCHOBOIO ISl MIATOTOBKM MariCTepPChKHX
JICepTaIlii.

MixaucuurUiiHapHi 3B’ S3KM 3a0€3MeUyloThCsl TUcHUIUIiHAMK: «D13UudHI OCHOBU KiOep-(i3uuHUX
cucrem», «IIpoextyBanHs Kibep-pi3nyHux cuctem» «OCHOBU IHTEpHETY pedein».

3MicT HABYAJBLHOI JMCIUILIIHHA

Po3ain: Beauki nani B enepreruui

Tema 1. Ilouarta «BeaIukux nanux.

OCHOBHI aCNeKTH Ta CKJ1a/I0B1 €IEMEHTH TpaKTyBaHHS NOHATTS «Benuki nani». Cdepu 3acTocyBaHHS
Ha/IBEJIMKUX MAacHBIB JaHUX. XapaKTepUCTUKH BenuKuX aaHuXx. [Ipobmema macmrabyBanHs. ba3osi
KOMIIOHEHTH aHalli3y AaHMUX. PONb BEMMKUX JaHUX B TEXHilll, EKOHOMIIII Ta KUTTI.

Tema 2. Texuiku Benukux nAanux: Koncomimamis pganux. Bisyamizamis. Knacudikaiis.
Knacrepusauis. Perpeciiinuii ananiz. AHaini3z acouiaTUBHUX npaBuil. HelipoHHi Mepexi.

Tema 3. InTenekTyanpHa enekTpoeHepretuka. CucremMu OOpoOKM JaHMX B 1HTEIEKTyaJbHUX
eHepromepesxax. Orusaa npoektiB Soft Grid, 1o opieHTOBaHI Ha aHAITHKY B PO3MOAIICHHX CHCTEMaX.

Tema 4. Cucremu KepyBaHHS €HEPrOCHOXMBaHHSM. Benuki JaHi MEepeTBOPIOIOTHCS B €HEPTilo:
BIpTYyasbHI €eKTPOCTAHIII].

Tema 5. KepyBanHs B Mepekax 3 O6araTbMa HakonuuyBauamu eHeprii. CUCTEeMH MOHITOPUHTY Ta
KepYBaHHs pecypcaMy B HOpMi Ta B aBapiiHii cuTyallii.

3. HapuanbHi maTepianu Ta pecypcu

basoBa jireparypa
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Apache Spark : O'Reilly Media, 2017, 358 p.
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7. Holmes, Alex. Hadoop in Practice. Shelter Island, NY: Manning, 2012,
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HaByaJLHUH KOHTEHT

4, MeToauka oNaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI'0 KOMIIOHEHTA)

Jlexkuiiini 3aHATTH

Ne Haspa TeMu JIeKIIii Ta epeiiik OCHOBHUX ITUTaHb
3/

1 [Tonsatrs «Benukux manux». OCHOBHI aCHeKTH Ta CKJIAJ0BI €IEMEHTH TpPaKTYBaHHS
noHatTss «Bemuki gani». Cdepu 3acTocyBaHHS HAIBEIUKAX MAaCHBIB  JIaHHX.
XapakTepuCTUKH BeNWKUX JaHux. [Ipobnema MacmraOyBanHs. ba3oBi KOMIIOHEHTH
aHaITi3y JaHUX. POJb BEMKUX JAaHUX B TEXHIIll, CKOHOMIIII Ta KUTTI.

2 Texniku Benukux ganux: Koncomimamis pganux. Bigyamizamis. Knacudikaris.
Knacrepusauis. Perpeciiinuii anani3. AHaii3 acoliaTUBHUX NpaBwil. HelipoHHI Mepexi.

3 InTenexryanpHa enexTpoeHepreTika. CucreMu 0OpOOKHM TaHUX B IHTEIEKTyaIbHUX
enepromepexax. Ormsin npoektiB Soft Grid, 1o opieHTOBaHI Ha aHATITUKY B
PO3MOJIIIIEHUX CUCTEMax. AHAJITUKA JaHUX SIK KOPIIOPATUBHUM MPOEKT. JKUTTEBUIA LUK
MPOEKTY aHATITUKY BEeIUKHX AaHuX. Jlocmimkenns. [linroroska nanux. [lnanyBanus
mozemni. [To6ynoBa mozeni.

4 Tema 4. CucreMu KepyBaHHsI €HEPrOCIOXKUBaHHAM. Benuki qaHi NepeTBOPIOIOTHCS B
€HEprilo: BIpTYyallbHi €JIEKTPOCTAHLLII.

5 Tema 5. KepyBanHs B Mepexax 3 6araTbMa HakonmuuyBauamu eHeprii. Cucremu

MOHITOPUHTY Ta KEpyBaHHs pecypcamMH B HOpMI Ta B aBapiiiHiil cuTyarti.

JlaGopaTopHi 3aHATTS

OcCHOBHI 3aBJaHHA UKy JTAOOPaTOPHUX 3aHAThH MOJISTAlOTh Yy HAOYTTI CTYyJE€HTaMH MPAKTHYHUX
HAaBUYOK 3 BUKOPHCTAHHS CHEIiaTi30BaHOTO MPOTrPaMHOTO 3a0e3MeueHHs 00pOOKH HaJBETUKHX MACHBIB
JTAHMX Ta peaizalii aaropuT™MiB MAIIMHHOTO HaBYaHHS
Ne
3/m

HazBa Temu 3aHATTS

1 | AKkTUBHE KepyBaHHS HaBaHTa)KyBaJIbHUMH XapaKTepUCTHKaMH criokuBauiB. EdexTuBHe
YIPaBIiHHS PO3NOAUIEHUMHU CUCTEMaMH TeHepallii 3 BEIMKOI0 KUTbKICTIO JKeped.

2 | EdexTruBHE yripaBmiHHS Ta MOHITOPUHT JUTS YUCICHHUX JUHAMIYHUX HECTAOIThHUX CHCTEM
rerepailii. [I[porno3yBaHHs HaBaHTa)K€HHS Ta €PEKTUBHE YIIPABIIIHHS €IEMEHTaMH MEPExKi
3 METOI0 €Hepro30epekeHHs Ta 3armo0iraHHs MepeBaHTAKCHHSIM.

3 | 'nyuka Tapudikamis Ta AETEKTyBaHHS BUTOKIB Ta pO3KpaJaHb. YTPaBIiHHSI MaiiHOM Ta

TEXHIYHE 00CIyrOBYBaHHSI.




5. CamocriiiHa po0oTa cTyaeHTa/acnipaHTa

Ne
3/11

HasBu Tem i muTaHb, 10 BUHOCUTHCSI HA CAMOCTIHE ONPAIIOBAHHS Ta MOCUIAHHS Ha
HaBYAJIbHY JIITEPATYPY

bazoBi mporpamHi 3aco0u poOOTH 3 HAJIBEIIMKUMH MAacCHBaMH JIaHHUX.

[Tporpamua exocuctema Hadoop. Ilpaktuune 3actocyBannst Hadoop B 3amauax Data
Science. Ornsag HiveQL, Pig, Yarn, Hbase. Ananitika qaHux 3 BAKOpUCTaHHAM Spark.
[2,4,5,7].

[Iporpamua miargopma po3noAiieHuX qaHux Spark

Mogeins napanenbaux oouncieHb Spark. Spark Job Scheduling. DataFrame API.
[IpencraBnenns gmanux B DataFrames and Datasets. Core Spark Joins. EdbexktuBHi
Tpancopmaii [5].

TexHo0ri1 BETUKUX JaHUX Ha cydacHe nporpamue 3abesmnedenns [10]. IIporpamua
peauizaiis madioHiB mpoekryBanHsi Mapreduce [1].

OCHOBHY MaIIMHHOTO HaBYaHHS

Teopernuni 3acaau MamuHHOTrO HaBYaHHA [9]. KogyBanus ta minroroska manux Mllib.
MacmrabyBanns ta Bubip xapakrepuctuk. MLIib Model Training. Ouinka mozeni
MAaIMHHOTO HaByaHHs [5].

Heiiponni mepexi. OCHOBHI OHSTTS

Bionoriyawmii He#ipoH, Moaens Makkayutok-I1utrca sk niniitHmiA knacudikarop. OyHkmii
aktuBaii. [Ipobiema moBHOTH. 3aBlaHHs BUKIIIOYHOTO a00. TUnu HEMpOHHUX MEpex.
Knacu 3agau. Cdepu 3acTrocyBaHHS.

HaBuanHs HEMPOHHUX MEpPEK

ANTOPUTM 3BOPOTHOTO pO3MIMPEHHS NOXHOKH. [IpoOieMn HaBUaHHS HEHPOHHUX MEPEK.
Tunu ontumizatopis. LIIBUIKI METOAM CTOXAaCTUYHOTO IpajieHTa. MeTosa BUnajkoBuX
BiKIIIOUeHb HelpoHiB (Dropout). Inteprperarii Dropout.

Hapuanns 3 yuurtenem (Supervised Learning).

Merton croxactuunoro rpajienta SG. Jlorictuuna perpecis. [IpuHIMn MakcumMymy
IPaBJOINOAIOHOCTI 1 JorapudmiuHa QyHKIis BTpaT. MeToa CTOXaCTUYHOIO IpaieHTa A
norapudmiyHO0 QYHKINT BTpaT. MaTemMaTH4H1 OCHOBU METO/Yy ONTIOPHUX BEKTOPIB.
3aBJaHHs KBaJIpaTUYHOTO NMPOrpaMyBaHHA 1 1BoicTa 3agaya. [ToOynoBa saep ans merony
onopHux BekTopiB. Kpurepii sikocTi kiacudikamii: 4yTauBicTs 1 cnenudiunicts, ROC-
kpuBa i AUC, tounicts i moBHora, AUC-PR. [6, 9].

Hapuanns 6e3 Buntens (Unsupervised Learning).

[TocranoBka 3aBnanHs kinactepusanii. [locranoBka 3aBnanns Semisupervised Learning,
NpUKIaau 3acTocyBaHHs. Anroputm k-cepeanix 1 EM-anroputm i noauny ["ayccoBckoi
cymimn. Anroput™ Jlanca-BinbesMmca Ta floro okpemi BUNajku. AIropuTM o0y 1081
neHaporpamu. BuzHaueHHs uncia kiactepiB. CHHTYISIpHANA PO3KIIaA B 3a/1a9i 3HIKCHHS
po3mipHocTi. Alternating Least Squares 3 Bukopuctanssm Spark [6, 9].

[lepcrieKTUBHI HAPSMKH PO3BUTKY MPOrPaMHUX 3ac001B 00pOOKH HAaBEIUKUX JAHHX.
Pu3uku, noB’s3aH1 3 3aCTOCYBaHHAM HaJBeNUKUX JaHUX. [Ipobiema KoHpiaeHIIHHOCTI.
Harudikamis [10].




IoniTnka Ta KOHTPOJIb
6. IMosiTMka HABYAJIBHOI JMCHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)

3aCTOCOBYIOTBCS CTpATETii aKTHBHOTO 1 KOJICKTHBHOTO HaBYAHHS, SIKI BU3HAYAIOTHCS HACTYITHUMU
METOJIaMH 1 TEXHOJIOT1SIMHU:

1) meromu mnpoOieMHOr0 HaBYaHHS (TPOOJEMHUI BHKIIAJ, YaCTKOBO-TIONTYKOBHH (€BpHUCTUYHA
Oeciza) 1 TOCIiTHUIIBKUN METO/);

2) 0COOMCTICHO-OpIEHTOBAaHI (PO3BHBAIOU1) TEXHOJIOTI, 3aCHOBaHI Ha aKTUBHUX (opmax 1 MeToJax
HaBYaHHSA ( «MO3KOBUH IITypM», «aHAJI13 CUTYaIlii» AUCKYCis, EKCIpec-KOHPEPEHIIis);

3) iHdopMaIiiiHO-KOMYHIKaIlIiMHI TEXHOJOTIi, Mo 3a0e3medyroTh MPOOIEMHO-A0CTITHUIIBKII
XapakTep MpoIecy HaBYaHHs Ta aKTHBI3allil0 CaMOCTIHHOT pOOOTH CTYACHTIB (€JIEKTPOHHI Mpe3eHTAI1 1715
JIEKIIIHUX 3aHATh, BUKOPUCTAHHSA ay/i0-, B1I€O-TIATPUMKH HaBYAIbHUX 3aHSATB).

4) nexuiitHi Ta 1a00paTOPHI 3aHATTS BITHOCATHCS 10 ayAUTOPHUX 3aHATH. BiBiyBaHHS ayAUTOPHUX
3aHATH € 000B’SI3KOBHM;

5) IIpaBHJIa TIOBEIIHKH HA 3aHATTSIX: aKTUBHICTD, MITOTOBKA KOPOTKUX JIOTIOBIJICH YU TEKCTIB,
BIKIIIOYEHHS TenedOoHIB, BHUKOPUCTAaHHS 3aco0iB 3B 53Ky JUIS MOMIYKY iHopMalii Ha Tyri-IUCKY
BUKJIaJ[a4a YM B IHTEPHETI TOIIIO;

6) npaBWiia 3axUCTy JabopaTopHux poOit. Ha nabGopaTopHHX 3aHATTAX CTYACHTH IIiJ
KEepIBHUIITBOM BHKJIaJadya BHUBYAIOTh METOJIUKY EKCIEPUMEHTAIBHUX JOCHiKeHb. Ha KoXHIiH
nabopaTopHiil pobOTi CTYAEHTH O(QOPMIIAIOTH 3BIT Y MUCbMOBOMY BUIJIsIAL. []0 3BiTY 3aHOCHTBCS Tiepeoir
JOCily, HOro pe3ynbTaTH 1 JAar0ThCs TOSCHEHHS OTPUMAHUX Pe3yJbTaTiB 3 ypaXyBaHHAM HOXHUOOK

CKCIIEPHMEHTY.

7) iHaMBimyanbHi  3aBmaHHs 3 gucimiuting - (pedepatH,  po3paxyHKOBOi,  rpadiusi,
TOIIO)  BUJAAIOTHCSA CTyleHTaM B  TEpMiHM,  IepeadaueHi  BUIIUM  HaBYAIBHUM
3aKJIaJIOM. [HauBigyanbHi 3aB/IaHHS BUKOHYIOTBCS CTYIECHTOM CaMOCTIHHO

IpY KOHCYJIbTYBaHHI BUK/IagaueM. JloNmyCcKaroThCsl BUIIAAKH BUKOHAHHS KOMIUIEKCHOT TEMAaTHKH KiIbKOMa
CTYJEHTaMH.
8) OpaBUia TPU3HAUYEHHS 3a0XOUyBAJbHMX OalliB: CBO€YAaCHE BUKOHAHHSA Ta 3/a4a
1ab0paTOPHUX, THAUBITYAIbHUX 3aBAaHb, HECTAHAAPTHUN MIJIX1 10 BUPIIICHHS TIEBHOTO 3aBAaHHS;
npaBuiia MpU3HAYeHHs MTpadHUX OalliB: HECBO€YACHE BUKOHAHHS JJAOOPAaTOPHUX Ta
IHAUBIAyalbHUX 3aBJlaHb, a TAKOXX KOPHUCTYBaHHS JONOMDKHUMHU 3aco0aMu (Hampukiajg, MOOUIbHUMN
Tesie()OH, KOHCTIEKT JIEKLIIN) 1] 4aC BUKOHAHHS KOHTPOJIBHOT pOOOTH.

9) MOJIITUKA Je/JIaiiHIB Ta IepecKiaaHb: HEBUaCHO BUKOHAHI Ta 3/1aH1 J1abopaTopHi poOOTH
OILIIHIOIOTHCS HIDKYOIO OLiHKOIO (-10-15% Bix 3araibHOI MiICYyMKOBOT OIIHKH).
10) HOJIITHKA IIOA0 aKaJeMi4HOI JOOPOYECHOCTI: MUChMOBI POOOTH MOKYTh MEpPEBIPATHCS Ha

HasIBHICTH ILIAriaTy 1 JOMYCKAIOTHCS J0 3aXMUCTY 13 KOPEKTHUMH TEKCTOBHUMHU 3aII03UYEHHIMH HE Oliblle
40%. CnucyBaHHS ITiJ] YaC KOHTPOJBHUX POOIT Ta eK3aMeH1B 3a00pOHEHI.

11) 1HII1 BUMOTH, 1[0 HE CylepeyaTh 3aKOHO/JABCTBY YKpaiHM Ta HOPMATHUBHUM JIOKYMEHTaM
VYHiBepcutery:

® TOJIITHMKA IIIOJI0 BiJBIAYBaHHS: BiABIIyBaHHS 3aHATH € 000B’I3KOBUM KOMIIOHEHTOM OIIIHFOBAaHHS,
3a sIKe HapaxoBYIOTbcs Oanmu. 3a 00’ €KTUBHUX MPUYMH (MIATBEPIKEHUX JOKYMEHTAIBHO) A03BOJISETHCS
NepeCcKIaJaHHs MPOMYIICHUX TEM KypCy.

® MOJITUKA MIOJI0 BUKOHAHHS 3aBJaHb. MO3UTHBHO OIIIHIOETHCS BiAMOBIIAIBHICTH, CTAPAaHHICTB,
KpPEaTUBHICTh, (PYHIaMEHTAIbHICTb.

7. Buau KOHTPOJIIO Ta PeTHHIOBA CHCTeMa OLiHIOBaHHA pe3yJabTaTiB HaBYaHHsa (PCO)

1. OuiHka 3 JAWCHUIUTIHU BUCTABISETHCA 3a 0araro0ambHOI CHUCTEMOIO, 3 TOJANbIIUM
nepepaxyBaHHsAM y 4-0aibHy.

2. MakcuManbHa KUTBKICTh 6amiB 3 qucnuruiing gopisHioe 100.

3. HapaxyBaHHs 06aj1iB 0 OKpEMHX BHIaX POOIT:

PeliTuHT cTy/neHTa 3 KpeIUTHOTO MOJTYJISI CKIIAa€eThCs 3 0ajiB, 110 BiH OTPUMAB 3a:

- BHUKOHAHHS IMPAKTUIHUX POOIT;
- HamMcaHHA KOHTpoJbHOI podotu (MKP).



Cucrema peiiTUHroBuX (BaroBux) 0ajiB Ta KpuTepii ONiHIBaHHS
1.BukoHaHHS TPAKTUYHUX POOIT
Oninroetses 3 podotu, nepeadadeHnx podovoro nporpamoro. Makcumanbauid BaroBuii 6ai rJIP =60
Cyma BaroBux 0aJiiB IpaKTUYHHUX POOIT:

Makcumanb
N 1. . HUU
Haspa npaktuunoi po6otu .
p. BaroBUi
Oan
AKTHBHE KEpyBaHHS HABaHTAKYBAIBHHUMH XapaKTEPUCTUKAMH 20
1 cnoxuBaviB. EQekTrBHE ynpaBiIiHHA PO3MOJUICHUMH CHUCTEMaMHU
TeHepalii 3 BEJTMKOI0 KIJTbKICTIO JKEPe.
EdextuBHe ympaBiaiHHA Ta MOHITOPUHT JUISI  YUCJIICHHHUX 20
5 JTUHAMIYHUX HECTaOUIbHMX cucTeM reHeparlii. I[IporHozyBaHHs
HABAaHTA)XCHHS Ta €(PEeKTHBHE YMpaBIiHHS €IEMEHTaAaMH MEpExi 3
METOI0 €HEepPro30epeKeHHs Ta 3ar00IraHHs TepeBaHTAKEHHSIM.
3 I'nyuka Tapudikaiis Ta JeTEKTyBaHHS BUTOKIB Ta pPO3KpajaHb. 20
VYnpaiiiHHS MalfHOM Ta TEXHIYHE 0OCIIyTOBYBaHHS.
Pazom 60

OruiHtoBaHHS 1a00PATOPHUX POOIT:

—sIKIO po0OTa BHKOHAHA HEBUacHO 3HiIMaeThes 10-15% Big MakcumManmbHOI KUTBKOCTI OalliB
(KUTBKICTh MPOIICHTIB 3aJICKUTH BiJl TEPMIHY 3aIli3HEHHS);

—SIKIII0 poOOTa BUKOHAHA HE CAMOCTIMHO Ta MPOCTEXKYEThCS HE 1HAMBIyaJbHE BUKOHAHHS TO
3HiMaeThbea 50% Big MakCHMaIbHOI KiIBKOCTI OalliB;

—SKII0O B MpOrpaMi HE BUTPUMaHI OCHOBHI TpaBUjia CTBOPEHHS MPOTPAMHUX MPOJIYKTIB
(MOyNBHICTb, APYKHiH iHTEepdelic, HassBHICTP KOMEHTApIB Ta T.I1.) 3HIMaeThes 5%.
2. MopxynbHU KOHTPOJIb

Ha omHomy 3 nekuiiHUX 3aHSTH MPOBOJUTHCS MOAYJIbHA KOHTPONbHA poOoTa: MakcumanbHHA
parosuii 0aix rMKP = 10.
O1iHIOBaHHS MOYJIBHOT KOHTPOJIBHOT pOOOTH BUKOHYETHCS HACTYITHUM YHHOM:

—sIKIL[0 Ha BCI MHUTaHHA JIaHl MOBHI Ta YITKO apryMEHTOBAaHI BIJNOBi/i, KOHTPOJbHA BUKOHAHA
OXaifHo, 3 TOTpUMaHHS OCHOBHUX IPAaBUJI, TO BUCTABIAETHC 9 - 10 Ganis;

—SKIIO METOAMKA BUKOHAHHS 3alpOIOHOBAHOTO 3aBJaHHS PO3po0OJieHa BIpHO, aje JOMyILEeHi
HENPUHIIMITOB] TOMUJIKU Y TEOPETHYHOMY OIHUCI 200 pO3paxyHKax, TO BUCTABIAETHCS 6 - 8 OaiB;

—Big 3 1m0 5 O6anmiB HapaxoBYeThCs, SKIIO METOAMKA BUKOHAHHS 3aBIaHHS poO3pobiieHa B
OCHOBHOMY BIpHO, ajie JOMYIIeH] edKl 3 HACTYITHUX TMTOMIJIOK: TIOMIJIKH y TIPEJICTAaBIICHI BUX1IHUX JIAaHUX,
HE 0OrpyHTOBaHI TEOPETUYHI PIlIEHHS, TIOMUIIKH Y METOJIUII PO3PaXYHKIB;

—HIKk4e 3 OalliB HapaXOBY€ETHCS, SKILO 3aBJIaHHS HE BUKOHaHE a00 JOMyIIeHi rpy0i TOMUIIKH.

3. Ex3ameH

Ex3amen BinOyBaeTbcsi y MUChbMOBIH (popmi. MakcumanbHa olliHKa 3a ek3aMmeH ckianae rEK = 30

Oais.
YMoBH N03UTHBHOI NPOMIizKHOI aTecTamii

Jly1g oTpUMaHHS ,,3apaxoBaHO’” 3 MEePUIOi MPOMDKHOT aTecTallii CTyJJleHT IOBUHEH MaTU HE MEHIIIE,
HDK 12 GamiB (3a yMOBH, 110 32 8 THIKHIB 3TiJTHO 3 KJICHJAPHUM IJIAHOM KOHTPOJIBHUX 3aXOMIB CTYACHT
MOBUHEH OTpuUMatu 24 Oanw).

Jlnist oTpuMaHHs ,,3apaxoBaHO” 3 Apyroi MPOMIKHOI aTecTallii CTyJJeHT OBUHEH MaTH He MEHIIE,
Hixk 40 6amniB (32 yMOBH, 110 32 14 THXKHIB 3TiHO 3 KAJICHJAPHUM IIJIAHOM KOHTPOJIBHHX 33aXOJliB CTY/ICHT
MOBMHEH OTpuUMaTH 76 6aiB).

Pozpaxynok mkanu (R) peiitunry:
CymMa BaroBux 0aJliB KOHTPOJIBHUX 3aXO0/IIB MPOTITOM CEMECTPY CKIIAJIaE:
R=60 +10+30 = 100 6amniB



Takum YMHOM, pEUTHHTOBA LKA 3 KPeIUTHOTO MOAYIs ckianae 100 Oamis.

YMOBHU JIONYCKY [0 iCTIUTY: 3apaxyBaHHs BCiX Ja0OpaTOPHUX POOIT, a TAKOXK CTAPTOBUN PEUTHHT T
> 40 Oais.

st orpumanHs ctyneHToM BiamoBigauXx oiiHok (ECTS Ta TpaauiiiiHuX) HOTO PEUTHHTOBA OIliHKA
RD nepeBoauThes 3riAHO TaOIHIII:

Tabuuist BiAMOBITHOCTI pEHTUHTOBUX OajIiB OIlIHKAM 3a YHIBEPCUTETCHKOIO IIKAJIOKO!

Kinvxicmo 6anie Ouyinka
100-95 Bigminno
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a70BIILHO
64-60 JoctaTtHbo
Mene 60 He3anoBinbHO
He BuKOHaHI YMOBH JIONMYCKY He nonyieso

8. JlomarkoBa indopmaisi 3 TMCHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

MeToan4Hi pekomMeHaanii

Jnist Kpamioro 3aCBOEHHS MaTepialy AUCHUILIIHUA PEKOMEHAYEThCS BUKOPUCTOBYBATH Ha JIEKIIISX
MYJIbTUMEiHI 3ac00M HaBYaHHS, SIKi JO3BOJIAIOTH IHTEHCH(DIKYBATH HaBYAJILHUH MPOLIEC, CTUMYJIOBATH
PO3BUTOK MHCJICHHS Ta YSBH CTYACHTIB, 301JbIIyBaTH OOCAT HAaBYAJIBLHOTO Marepialy Jjsi TBOPYOTO
3aCBOEHHS 1 BUKOPUCTAHHS HOTO CTYIEHTAMH, BUKIMKATH 3aI[IKaBJICHICTh Ta MO3UTHUBHE CTABJICHHS 10
HaBYaHHS.

Mertoauka noOynoBaHa TaKMM YHHOM, L0 Marepiajl MaiXe KOXKHOI JIeKLIi 3aKpiIUIO€ThCs
BUKOHAHHSM 3aBJJaHHS KOMIT IOTEPHOTO MPAKTHUKYMYy. 3aBJIaHHS CTYJIEHTH OTPUMYIOTh 3a3JaJIeri/ib 1 Ha
ayJUTOPHOMY 3aHATTI MiJ KEpIBHULTBOM BMKJIaJaya BUIPABISAIOTH MOMHJIKM B pa3l iX HasBHOCTI Ta
BIJIMIOBIJJAIOTh HA 3alIMTaHHS 11010 IPOTPaMHO]I peatizallii Ta TEOPeTUYHMX 3aca]l pOOOTH.

SkicTh camMOCTIiHOT pOOOTH TIEPEBIPAETHCS HA 3AHITTIX KOMIT FOTEPHOTO MTPAKTUKYMY.

PoGouy nporpamy HaB4aabHOI TUCHHUILTIHU (cHuiaadyc): «Big Data B eHeprerumi»:
Cruaaaeno pocdecopom kadenpu III3E, n.1.1H., mom. @emoposoro Haramiero BonogumupisHOO
Yxsaseno kadeaporo III3E (mpotokosn Ne 34 Bix 10.05.2024 p.)

Ioroxxeno Metoauunoro komiciero dakymbrery® (mpotokon Ne 9 Bin 31.05.2024 p.)

1|V|eT0,£l,l/I‘-IHOPO pagoto YHiBEpCUTETY — A1 3ara/IbHOYHIBEPCUTETCbKUX ANUCLUMIH.



