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1. Onue BaBYaAIBLHOT AHCHHILIIHK

Haiimenvranng
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XapakrepHcTHKa HABYATLHOT
JHCITHILIIHK
(Oerna opma nasuanna)
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2. MeTa Ta 3aBJaHHA HABYAJIBLHO! AHCHHILIIHE

1. Meta BuB4Yenusi: GOPMyBaHHS 3HAHL, BMiHb Ta HaBUYOK, HEOOXITHUX st
3aCTOCOBYBAHHA B HAYKOBHX JOCIHIIDKCHHSX: CY4ACHMX IHCTPYMEHTIB i TeXHOIOTii
MOIIYKY, OOpOONeHHs Ta adamizy JaHMX BEJMKOTO obcary Ta/abo ckmagHoi
CTPYKTYPH; CHCTEM LUTYYHOIO IHTEIEKTY CYMICHO i3 CyYacHHMH MeTolaMmH i 3acobiB
NporpaMyBaHHs.

2. 3aBaaMHA: KOMIUIEKCHE 3aCTOCYBAHHS TEXHOIONiH Ta MeToxiB 00pobky,
30epiraHus Ta aHaNi3y NaHHX BEJIUKOTO obcsry Ta/abo cKIagHoT CTPYKTYPH, 4 TaKowK
METOJIB Ta MoZJereli ITyqHoro 1HTEIEKTY.

3. lporpamui komnerentHoCTi, JHCUMITTIHE Mae JOMOMOITH CPOopMyBaTH y
acnipaHTiB TaKi KOMIIETEHTHOCTI:

— 30aTHICTh J0 abCTPAKTHOrO MHUCIIEHHS, aHali3y Ta CHHTE3Y;

— 3[aTHICTh JO NOMIYKY, 006pobieHHs Ta aHamiy iHGopMarii 3 pisHux mKepern;

— 3[IaTHICTH 3aCTOCOBYBATH Cy4acHi iH(popMauiiHi TexHomorii, 6a3W AaHHX Ta
IHII eIeKTPOHHI pecypeH, crenianizoBaHe OporpamHe 3a0e3NeveHHs Y HAayKoBili Ta
HaB4YaNbHiH AIAIBEHOCTI;

— 3MaTHICTE 10 MNPOJYKYBAHHS HOBHX iaei i PO3B’SI3aHHS KOMMIEKCHHX
npobnem y ramysi indopmaniiinux Texsonorid, a Takox 1o 3aCTOCYBaHHA CYYACHHX
METOZNOJIOriH, METOIiB Ta iHCTPYMEHTIB meaaroriwHoi Ta HayKOBO1 MIANBHOCTI B
Kibepbesnerwi.

4. [lporpamui pesyabTaTn Haguangsn. B pe3ynbTaTi BMBYEHHS JHCLIMIUTIHH
aCTiPaHTH MAOTh ZOCAITH TaKi NporpaMHi pe3yNbTaTH HABYAHHS:

— 34CTOCOBYBAaTH CY4aCHI IHCTPYMEHTH i TeXHOIOTi] MOMIyKy, obpobneHns Ta
aHami3y iHopmariii, 30KpeMa, CTATUCTHYIHI METO/IM aHANI3y NaHWX BEJMKOro obcsiry
Ta/abo CKIAIHOT CTPYKTYpH, CTieliani3oBani 6234 1aHAX Ta iHhOpMaLLiiHI cHCTeMMu;

— 3HAaTH, PO3YMITH Ta BMITH 3aCTOCOBYBATH METOAH Ta 3acobH CTBOpEHHS
inpopMariinux TexHomoriii Ta IIPOrpaMHOTO 3abe3neyeHns PO3MOAiIeHHX CHCTEM,
IHTepHETY pedel, XmMapHUX OGHHCIEHD, CHCTEM IOTY4YHOTO 1HTENeKTY, BipTyaabHOI
PEANILHOCTI y NpeAMETHHX 001acTsIX PisHHX ramyseii, B TOMY 4YMCIIl B AepOKOCMiuHIi
ramys3i.

5. Miknacnunainapni 38’s3ku. JJHcuMLTiHA € BHOIPDKOBOIO KOMITOHEHTOIO
OCBITHBO-HAyKOBOI nporpamu «KiGepGesnexay i DasyeThes Ha 3HAHHAX, OTPHMAHHX
if 4ac BUBYeHHs mucuuniian «IT B npakTumi HAYKOBHX J0CTiTKeHb», «Teopis i
MeToaH 3eneHol IT-imwenepii», «Haykosi aHMIOMOBHI komyHiKauii», «Teopis
NIaHyBaHHA EKCIIEPUMEHTY», 110 € 0DOB A3KOBMMH KOMIIOHEHTAMH.

Marepian, 3acBoeHWH NI 9ac BUBYEHHS L€l JAMCLIHIITIHK, & TaKOXK € 0a3010 Lig
HiZINOTOBKH AMcepTaLiiiHol poGoTy.



3. llporpama naB4ansnoi AHCHHILTIHY
Moayas 1
3micronuit moxyas 1. Teopis i meToau data science

Tema 1. ba3osi nouaTTs BeaukuX gaHWX.

Habopy Ta amanis manux. Jleckpunrusna, MIarHOCTHYHA, TPOTHOCTHYHA Ta
NPECKPUNTHBHA AHAJIITHKA 3 BHKOPHCTAHHSM BeNHKMX JaHuX. BisHec anamiTuka,
Kmo4oBl moKasHUKH edekTuBHOCTI. XapaKTepHCTHKH BeIHKHX [aHHX (06’eM,
IIBHJKICTE, PI3HOMAHITTH, OOCTOBIPHiCTb, WiHHICTB). Pi3Hi THmM  nmamux
(cTpyKTYpOBaHi, HeCTPYKTYpOBaHi, c1abk0 CTPYKTYPOBaHi Ta MeTajiaHi).

Tema 2. Ilutanns nnanyBanus Ta  Gi3Hec-aHANITHKA B HayKOBHX
JOCIIKSHHAX

Opranizauifini nepexymosu. HabyTrs nammx. Kongineuuiituicte. Besnexa.
Moxomxenns. O6MexeHHs NiATPHMKH Yy peanbHOMy 4aci. Ocobnusi npo6remn
nponyktuBHOCTL. Ocobausi BuMOrd 0 kepiBuuTBa. Metomonoris. Benuxi IaHi i
XMapHi TexHonoril. JKHTTEBHH UMKT BeTHKHAX JaHHX. OGpobka TpaH3axuii B pexuMi
peanbuoro dacy (OLTP). Amanituuna oBpobka y peanbHOMy uaci (OLAP).
Bunysenns, mepetBopenns Ta 3aBaHTaKeHHs (ETL). CxoBHwa nanux. Birpunm
Aauux. Tpanuniiina 6i3nec-ananituka Ta. 6i3Hec-aHANI THKA JUIsl BEMTHKHMX JaHHX.

Tema 3. Konuennii 3Gepiranns Ta oBpo6KH BelHKHX JaHMX B HayKOBHX
NOCNTIIKEHHIX.

Knacrepu. @aiinosi cucTemu Ta po3noineni daitnosi cucremu. NoSQL.
Wlapaiar. Pemmikauis. Ulapninr i pertikaiis. Teopema CAP. ACID. BASE.
IMapanensna o6pobka mammx. Posnominena 00pobka ganmx. Hadoop. O6po6ka
pobo4nX 3aB1adb (makeTHa o6pobKa). Tpansakuiita 06pobka. Knacrep. O6pobka y
MaKeTHOMY pexumi. O6pobka B pexumi peanbHOro qacy (o0’eM, y3roipkeHicTs,
weuakicte (OVIL), obpobka motoky monii, 0Dbpobka ck1amHHX momil B pexwumi
peanbHoro yacy i OVII), o6pobka BenMKHX NaHHX B PexuMI peanbHOro Hacy i
MapReduce. Apache Spark.

Tema 4. Texuonorii 36epiraHAs BeIMKHX TAHHX T4 OCHOBHI MEeTOH IX aHali3y
B HAYKOBHX JOCITi/KSHHX.

Huckosi mpuerpoi 36epiranns, 6asu mammx NoSQL. Cuctemn 36epirauns y
onepaTieHid mam’sati (In-memory Data Grid, HACKpi3He YHTaHHSA, HACKPI3HMI 3anuc,
BIIKIaNeHUH 3aMHC, OHOBIIEHHS, In-memory Databases). Kinskicauii ananis.
AxicHuii ananiz. Data Mining. Cratactuunmii ananis (A/B TecTyBaHHs, KOpensmis,
perpecig). Mammnne Haguanus (xnacudikanis, Kracrepusanis, BUsBICHHS BHKH/IB,
(imerpamis). CemauTHuHWii amanis (0Gpobka npupomHOi MoBM, 06pobika TEKCTY,



aHali3 EeMONIOHAIBHOTO  3abapBreHHs BMCTIOB/IIOBaHL). Bisyansuuii aupaniz

(KomBOpOBI KapTH, yacosi psmy, MepexeBl rpadu). CrisBignourenuHs IPOCTOPOBHX
JaHHX.

MopyabHEN KOHTPO/IB.
3micTosuuli moxy.s 2. Teopist i MeTonu HITYYHOIO iHTe/IeKTY.,

Tema 5. Bazosi noxsTTs wtywHOrO IHTE/IeKTY Ta IHTeIeKTYalbHI CHCTEMH.

BusHaueHHs Ta icTopist BHHHKHEHHS. Ipuknajgu iHTeNeKTyanbHUX 3amaq. Teer
Toropunra. KepyBanns cknamaumu crcTeMamu: aNTOPUTMIYHHA Ta AeKJIapaTHBHMI
MiIXOMH /10 KepyBaHHsl; hopMatizaiis nousTs AJIPOPHTMIYHOCTI Ta IEKJIapaTHBHOCTI.
KBasianroputmu. Xapakrepuctuka inT CACKTYaNbHHX CHCTEM 3 TOYKH 30Dy

KIOEPHETHKH: 03Ha4EHHS IHTENICKTYaJIbHO! CHCTEMHM; THIIOBA cXeMa (GyHKLIioHyBaHHA
1HTeIeKTyallbHOT CHCTEMH.

Tema 6. Ilonanns 3mans B IHTENIEKTYAIbHUX CHCTEMAaX Mif uyac HAYKOBHX
NOCTIIKEeHb

Ilizxonyw no monmauus 3HAHL. BEPﬁHJIBHD-,H{’:,H}’KTHEHE BH3HAYEHHA 3HAHE.
Excrieprni cucremu. [lani 1a 3nannsg. 3B’ s3kH Mik iHQOPMaLiHHUMH OIHHHIIAML.
IIpobnema BuHATKIB. Bnactusocti Ta Mozeni 3uams, HeonwxopinnicTs 3Hans. O6nacri
1 piBHi 3HaHb. Baza 3naub 7K 06 ennanus MpOCTiLKX OAWHHLG. BinapHi mpemukary i
Tpiana "o6’ekT—arTpubyr—s3Hauenns",

Tema 7. Mepexesi 1a ¢peiimosi mozmen; 3HaHb, MPOAYKIiiHI Mojaeni Ta ix
3aCTOCYBaHHA B HAYKOBHX HOC/DKEHHSX.

Cemantuuni Mepexi. @peiimu. 38 330K Mik CEMaHTHYHHMH MepekKaMM Ta
GpeiiMamu. 3aransnra XapaKTepHCTHKAa NPOOYKWIAHEX Mozenei. [lpomykmii Ta
Mepexi BHBe/IcHHS. [IpaMe Ta 3B0poTHE BuBeneHHs. TUMIOBI JAMCLHIUTIHA BUKOHAHHS
npoaykuii. OcHOBHI cTparerii BEpilueHEs KOHOIIKTIB Y NPOAYKUIHHAX CHCTEMaX.

Tema 8. Konexnionicteski Mozeni i meTons B HaYKOBHX JOCIIKEHHIX.

3araqbHa XapakTePHCTHKA KOHEKLIOHICTCHKOTO maxomy Ta Horo micne B
Teopil IHTeNeKTyansHMX cucTeM. Monens IITY4HOr0 HeHpoHa. ApxiTekTypa
INTYYHHX HeHPOHHMX Mepex: ITYYHi HeHpoHHi MEpexi OpSMOro Ta 3BOPOTHOTO
MOIMMPEHHA, MOBHO3B 13aH] WiTy4Hi HelponHi mepexi. Hasuanns IITYH9HHX
HEHPOHHHUX Meperk: MPaBWIO HAB4AHHS [ ebDa, enbTa-NpaBuio, rpadieHTHI MeTomH
HaB4anHsA. OHOMAPOBHi nepuenTpoH: GyIoBa Ta HAaBYAHHS,

Moayaenuii KOHTpOIE.



4. CTpykTypa HaBYaILHOT AHCHHILTIHY

[ KinexicTs roaun
Ha3zga amicroBroro momyns i Tem VY TtoMy umcTi
Yeboro
b o | nab. C. p.
1 2 3 4 5 6
L Monyas 1
3microBamit mogy.s 1. Teopis i metoan data science.
Tema 1. bBasoi nousrrs pemmkux 18 4 4 10
JIAHEX,
lema 2. TIutanws nnamyeanus Ta 18 4 4 10 |
Di3Hec-ananiTHka B HAYKOBHX
nocimkeHHax [nranms nianyeanng Ta
OizHec-ananiTHia B HaYKOBHX
JOCT1UKEHHSAX.
Tema 3. Konmenuii s6epiramus Ta 15 4 4 10
00po0KM BEIMKHX JAHHX B HAVKOBHX
JIOCTIIKeHHsX. .
Tema 4. Texuomorii aGepiranus 20 4 5 1
BCITHKHMX JaHHX Ta OCHOBHI MeTomH iX
AHAT3y B HAYKOBHX JOCIL/KSHHSAX,
 Moayabnuii KOHTPOIE. 1 1
Pazom 3a amicToBrum moyaem 1 75 16 18 41
3micTosnmii Moayas 2. Teopis i Meromm ITYYHOI'0 iHTeleKTY.
Tema 5. Basomi nowsrts wryamoro| 18 4 4 10
IHTENEKTY Ta IHTeIeKTYabH] CHCTEMH.
Tema 6. [lopanss  3Hamn B 18 4 4 10
IHTENEKTYAIBHHX CHCTEMAX I wac
HAYKOBHX JOCIIKEHE,
Tema 7. Mepeseni ta dpefiMori momneni 18 4 4 10 |
3HaHb, MNPONYKIiimI wsomeni Ta Jx
34CTOCY BaHHA B HAYKOBHX |
AOCTLIAeHHIX.
Tema 8. KonekuiowicTenki momeni # 20 6 3 11
METOJH B HAYKOBHX JOCIJKEHHAX.
“MG,I[}"JH:-HHﬁ KOHTPOIh 1 1
Pasom 3a smicroBruM Momyienm 2 75 18 16 41 |
¥Yeworo rojns 3a auenumninoo 150 34 34 82 |
5. Temu ceminapchKHX 3augTh
Ne | Kimekicrs
Ha3sgpa Temu
I I'OJTHH

1 | He nepedbaueno

Paszom

1




6. Temn npakTHYHHX 3aHATH

l

No KinekicTs
Ha3zpa remu
/11 TO/IMH
1 | He nepeobaueno
2
Pazom
7. Temn naGopaTopauX 3ansTh
o s T KinpkicTs
/11 TOIHH
I | HaykoBi  pmocmimikenns = BHKODHCTaHHAM  Spark: 4
MpOTpaMyBaHHA oOnepauiii 3i CTIHKMMH pozmojineHMME
Habopamu janux (Resilient Distributed Datasets, RDD)
2 |HaykoBi pocnmimkeHHs 3 BHKODHCTaHHAM  Spark: 4
CTBOpeHHs Ta pobota 3 DataFrames
3 | HayxoBi mocmimkenns 3 BHKOpHCTaHHAM Spark GraphX: 4
| pobora 3 rpadamu
4 | Haykosi nocnifokenns 3 BHKOpHCTaHHAM Spark MLIib i 6
naxera spark.ml: peanizaiis anropuTmis MammHEHOrO
HaB4aHHA 17151 CTATHCTHYHMX 00YKCIIeHs | meperipky
N rinores vl
5 | HaykoBi JociimkeHHs 3 BUKOPHCTAH HsIM Monyis Spark 4
SQL: pobora i3 BOynoBanrMu ByHKIIsMH
6 |HaykoBi mocnmimkenns 3 BuKOpHCTammsM Spark MLIib: | 4 '
Transformers and Estimators
7 | Haykosi mocnimxenus 3 BHKOpHCTaHHAM Spark MLIib: 4
Supervised Learning (maruanmus 3 Y4HTEIEM)
8 | Haykosi mocnimxenus 3 BUKOpDHCTaHHsaM Spark MLIib: 4
Recommendation Engines
Pazom 34
8. Camocriiina poGora
Ne Kinexicts
Hazpa Temu
/i TOJIMH
1 | 3aransHi NpHHENKNM aHaTi3y JaHKX 32 JOIOMOIO0 Spark 10
2 | OcobnuBocti pobBoru 2 cTifiKuMu PO3MOJiIeHUMH 10
Habopamu nauux (RDD)
3 | OcobnuBocti poboTu ¢ mapaMu «KNr09-3Ha4eHHSD 10
4 |Ilaker ans poGOTH 3i CTPYKTYpOBaHMMH JaHUMH Spark 11
i [ SQL




5 | OcobauBocTi po6oTH 3 BENMKWMH maHMM B Spark MLib: 10
OCHOBHi  BiZlOMOCTI 1IPO BHMKODHCTAHHS MAIIHHHOTO
HaBYaHHA 114 00po0KH BeTHKHX MaHHX

6 | OcobnuBocti poboTu 3 BenMKHMM DaHHM B Spark MLib: 10
ML Pipelines, Feature Extraction

7 | OcobnuBocTi poGOTH 3 BeNMKUMM manuM B Spark 10
MLib:Transformation, and Selection, Evaluation Metrics

8 | OcobnuBocTi poGoTH 3 BenmUKHUMH nanuM B Spark MLib: 11

| HaBYaHH 3 yunTesneM (Supervised Learning)
| | Paszom 82

9. InnueiayaabHi 3agnanus
He nepenGaueno sasuamsrum mianom
10. Metoan napuanas

llposesenns aynuroprmx pexuiii, NPaKTHYHHX 3aHATh, KOHCY/IBTALIH, a8 TaKO®
caMocTiiiHa po6oTa acmipanTis 3a BinnoOBiNHHMY maTepialaMmH.

11. Meroau konTpoio

[lpoBenenns OTOYHOrO KOHTPOMO, MHCHMOBOTO MOOYJILHOTO KOHTPOJIO,
MiZICYMKOBHI KOHTPONb y BUIAI ICMHTY.

12. Kpurepii ouinioBanus ta po3nogin 6anis, siki oTpEMYOTH acHipanTH

12.1. Posnogin 6amis, saxi OTPHMYIOTE  acTipaHTH (KimskicHi Kpurepii
OLIIHIOBaHHS )

Cxragosi HaBuaIBEHOT banu 3a onHe 3ausTT KiTEKicTE 3aH9TE CymapHha KineKicTs
L poborTu (3aBmannsg) (3aBmans) Damis
3micTosHul Moty 1 |

Pobora Ha nexnigx 0...3 | 4 0...12
BukoHauus 0.5 ' 4 0..20
naboparopHux pobit

| Moayneaui KoHTpOITE ! 0...18 1 0...18

- 3micTorHEH MogyaR 2 L
PoGoTa Ha mexmisx 0...3 4 ' 0...12 |
Buxkonanns 0.5 4 0...20
nadopaTopHEX pobiT _
Moyneauii KorTpoUIE 0...18 1 0...18

| Yeworo 3a ceMecTp 0...100 J

CemectpoBuii koHTpons y Bursimi ICNATY NPOBOAMTECA Y pasi BIAMOBH
acripasTa Big 6aniB moToYHOroO TeCTYBaHHS i 3a HasBHOCTI JIOMyCKY 10 icnuty. Iling

dac  CKllafamHid CEMECTPOBOrO iCHHTY AacmipaHT Mae MOKIMBICTD OTPUMATH
MakcumyMm 100 Ganis.



biner nns icnuty cknamaerses 3 omHOro TEOPETHYHOIO T4 OOHOIO MPAKTHYHOTO
3aMHTaHb, MAKCHMAJIbHA KiJIBKICTE 33 KOXKHe i3 3aluTaHb, ckiaanae 50 Ganis.

12.2. SIkicHi kpuTepii omiHoBanHs

Heobxinuuii obcsr 3xans ns OIepPHaHHA O3HTHBHOI OLIIHKK:

3HATH 6a30B1 MOHATTS BETHKKMX JAHHX T4 [ITYYHOTO IHTeNIeKTY;

3HATH OCHOBHI KOHUENUIT 30epiranns Ta 06pobKE BeaHKuX OaHKX;

3HaTH OCHOBHI Mi/IXOH LIOJ0 MOJIAHHS 3HAHE B IHTEIEKTYaNBHUX CHCTEMAX;
3HATH OCHOBHI Mepexesi Ta hpeiiMoBi Mozeni 3HaHs,

HeoOxiuuif obcar smins n1s O/lepIKaHHA NO3HTHBHOI OLIIHKH:

® YMITH 37ifiCHIOBAaTH TporpaMyBaHHs omepauif 3i CTIHKHMM po3nomiieHmMu
HabopaMu MaHux;

® yMmiTH npaigosaty 3 DataFrames ta rpaamu 3 BUKOpHCTaHHsM Spark GraphX;

* YMITH 371iHCHIOBATM CTATHCTHYHI ObGuYHCieHHS | NEPEBIPKY rimores 3
BUKOpucTaHHAM Spark MLIib i makera spark.ml.

12.3 Kpurepii oniniosauns poGoru acTipaHTa IPOTATOM CeMECTpY

3agoriaeHo (60-74). [TokasaTu MIHIMYM 3HaHb Ta yMiHb, BHKOHATH He MEHIIe
90% 3aBnanp naGoparopumx pobit. 3uaTH 6a308i MOHATTA, IO CTOCYIOTECH 0OpobKH,
30epiranss Ta aHamisy BEIHKMX JAHUX, 3 TAKOK 3a8CTOCYBaHHA CHCTEM INTYYHOTO
IHTemeKTY

Hobpe (75-89). Teepio 3matu TCOPeTHYHHH MIHIMYM, ONaHyBaTh Marepiaimu
BCIX JIeKIilf | BHKOHATH He menme 90% 3aBnaHb nabopaTtopHux pobit. IMokasaru
BMIHHS BHKOHYBATH BCi NPaKTHYHi 3aBAHHS B 00yMOBIEHHH BMKIAIaueM CTPOK 3
OOTpYHTYBaHHAM pillleHb Ta 3aXOMiB, sKi HaBEIIEHO Yy METOIMYHHX IociOHWKax 3
OPaKTHYHHX 3aHATh.

Binmiuno (90-100). IosEo 3HatH ocHOBHMIE Ta AOJATKOBHHA Matepian. 3Hath
yei Temu. OpientyBatucs y MiApPYYHHKaX Ta nocibuukax. JOCKOHATBHO 3HATH yci
PO3IIAHYTI KOHUENMIT i TexHONOriT 06pobiky, 30epiradns Ta aHaNi3y BEIMKHX JaHMX,
a TaKOXK MOJIeJii 1 METOMIH IITY9HOrO iHTeeKTY.

[likana ouinosanns: 6ansua i Tpagumiiina

; Omnirka 3a TpagULiiHOI LIKATOK
Cyma banis — — -
lenit, nudepenuiiioBannii zamix 3aiix
90 - 100 Biaminnao
75 -89 Hobpe 3apaxoBaHo
60— 74 _ 3a10BLIEHO
0-59 HesajosinsHo He 3apaxosano
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