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Kamnyc

IIporpama HaBYAJIbLHOI 1Y CHUILTIHU

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

Metow aucuumiing “O0podjeHHs HAABEJIUKHX MACUBIB JaHuX” € HAOyTTsA 3HaHb Ta

MPAKTUYHUX HABUYOK BUKOPUCTAHHSA MCTOIIiB Ta aJ'IFOpI/ITMiB O6p06KI/I BCIIMKUX OAaHUX OJIA BI/IpiI_HCHHSI
KOMIIJICKCHHUX 3aJa4 aHaJ'Ii3y HaJABCINKHNX MAacCHBIB JaHUX.

Ipeamerom aucuuMiuiinm “O0podka HAABEJIUMKHX MAaCHBIB JaHUX” € cepis MIAXOIB,
IHCTPYMEHTIB 1 METOAIB 0OPOOKU CTPYKTYPOBAHUX 1 HECTPYKTYPOBAHUX PI3HOMAHITHHMX JTaHUX BEJTUKUX
PO3MIpiB AJIst OTPUMaHHSI PE3YJIbTATIB, SIKi JISTKO CIIPUHMAIOTHCS JTFOTMHOIO.

OCHOBHI 3aBJaHHS KPEIUTHOI0 MOIYJIsI.

3riiHO 3 BUMOTaMHM IPOrpaMH HaBYAJIbHOI JUCHMIUTIHM CTYACHTH MICJA 3aCBOEHHS KPEAUTHOTO
MOJTYyJIsl MalOTh IIPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHS:

3arajabHi KOMIeTeHuii:

- 31aTHICTh IPOBOJIUTH JOCIHIKEHHS Ha BianoBigHoMY piBHI (3K 3);

- 31aTHICTh TeHepyBaTu HOBI 111€ei (kpeatuBHicThb) (3K 5).

daxoBi KOMIIETEHTHOCTI:

- 3JaTHICTh TIPOEKTYBATH Ta PO3POOIJIATH TPOTPaMHY CHUCTEMY 3 BHKOPHCTAHHSIM METO/IB
iHTeJIeKTyanbpHOro anamizy nanux (OK-11);

- 37JaTHICTh TIPOEKTYBATH Ta PO3pOOJISITH porpamue 3abe3neueHHs st podotu B xmapi (OK-14).

- 3aTHICTh POEKTYBATH Ta MPOTPAMHO Peai30ByBaTH METOJI KOMIT I0TEpPHOI 0OPOOKH HAIBEIUKHUX
3a 00cAroM JaHUX B iHGOpMaLIHUX CepelOBUINAX PI3HOMAHITHOTO MPU3HAYECHHS, CUCTEM YIPaBIIiHHS
CEepBIC-OPIEHTOBAHUX  CEPEJOBHI] Ta CHCTEM

0i3Hec-TpoIecamu, [nTepHeTy pedeit,

BHUCOKONPOAYKTUBHUX KJIACTEPHUX OOUYHUCIIECHB;

MEpex
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- 3/IaTHICTh BHPINIYBaTH MAaCIITa0HI OOYMCIIOBAJBHI 3a7ay y PO3MOAUICHHX IHTENEKTyalbHUX
CepeIoBUINAX Ta KOHTPOJIOBATH XiJ OOYHMCIECHb 3a JOIMOMOIOI0 CIEIiali30BaHOrO MPOTPaMHOTO
3a0e3MeUYeHHS;

- 3IaTHICTh OOMpPATH aJIeKBaTHUX METOAM MAIIMHHOTO HaBYAHHS, BKIIOYAIOYH METOIM TIIMOOKOTO
HaBYaHHS, Ta BUKOPUCTOBYBATHU iX JUIsl HAJAINTYBAaHHS HEWPOHHHX MEPEX JUIs BUPIMICHHS KOHKPETHUX
3aJ1a4 IPOTHO3yBaHHs, KepyBaHHs, Kilacu]ikailii Ta iIHTeJIeKTYalIbHOTO aHaTI3y IaHUX.

3rizno 3 Bumoramu OIIIT/OHII ImkeHepis mporpaMHOTO 3a0€3MEUYCeHHs 1HTEICKTyaabHUX Kidep-
G13MYHUX CHCTEM B EHEpreTulll, CTYIEHTH TICIs 3aCBOEHHS HaBYaJIbHOI JUCHUUIUIIHK MaroTh
NPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHSI.

[TporpamHi pe3ynbTaTH HABYAHHS:

- 30MpaTH, aHaJi3yBaTH, OLIHIOBATH HEOOXINHY A PO3B’A3aHHS HAYKOBUX 1 MPUKIAJHUX 3a7ad
iH(OopMaIlito, BUKOPUCTOBYIOUM HAYKOBO-TEXHIYHY JIITEpaTypy, 0a3u ganux Ta inmi mxepena (ITIPH 17);

- BMITH TIPOEKTYBaTH Ta pO3pOOJISATH MPOrpaMHI CHCTEMH 3 BHKOPHUCTAHHSM METOIB
iHTenekTyanbHoro ananizy ganux (ITIPH 19);

- BMITH [IPOEKTYBATH Ta pOo3pOOIIATH porpaMHue 3abe3nedeHns i podoru B xmapi (ITPH 22).

- BUKOPHCTOBYBAaTH CYYacHI TEXHOJIOTIH OOpPOOKM HaJIBEIMKMX MACHBIB JaHHUX 3a JOIMOMOTOIO
1H(pacTpyKTypH MporpamMHuX pimeHs Spark;

- BUKOPHCTOBYBATH METOIY MAIIIMHHOTO HABYAHHS JIJIS1 BUPIIICHHS MPAKTHYHUX 33]1aY.

2. TlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHUILTIHU (MicLe B CTPYKTYPHO-JIOTi4Hil cxemi
HABYAHHS 32 BiIMOBITHOI0 OCBITHLOIO MPOTrPaMoOI0)

Jlucuruiina MiCTUTb 1T’ ATh KPEIHTIB.

BuBuYeHHS IUCHMILIIHM CHOUPAETbCS HA 3HAHHS, OTPUMAaHI 3a TMPOrPaMOI0 TOMEPENHIX POKIB
HaBYaHHs 3a crnenianbHicTio 121 IHkeHepia mporpamHoro 3abe3neueHHs. CTylAeHTH MarlTh JIOCBiA Y
IMIIEPaTUBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 ()YHKIIIOHaJIbHOMY IPOTrpaMyBaHHI.

Buknanenuili matepian Moxe OyTH 1HCTPYMEHTAJIbHOIO OCHOBOIO JJIsl MIATOTOBKM MaricTepChbKHX
JUCepTallii.

MixaucuuruTiHapHi 3B SI3KM  3a0€3MeUyl0ThCs AUCHUIUTIHAME: «AHANITHKa OOpOOKM JaHuX B
CeHCOpHHX Mepexax», «BigData B enepreruii» «MareMaTH4Hi METOJM MOJICTIOBaHHS CHCTEM 3
pO3NOAIICHUMHU TlapameTpamu», «Po3poOka 3acTocyHKIB IHTepHETy pedeil Ta CEHCOpPHUX Mepex B
E€HEPTETHUIII».

3MicT HABYAJIBLHOI AUCHMUILIIHA

Po3znin 1. Konmenumia “Besumknx mannx”. OCHOBHI KOHUIeNuii MporpamMHoi miargopmMu
po3noaijieHux gaHux Spark

Tema 1. ITorarra “Benukux mgaHux’.

OCHOBHI aCeKTH Ta CKJIaJ0B1 €IEMEHTH TPakTyBaHHs NOHATTSA “Benuki nani”. Chepu 3acTocyBaHHS
HAJBEJIMKNX MACHBIB JIAaHUX. XapaKTePUCTUKH ‘‘Benukux naHux . IIpobGnema macmrabyBanHs. ba3osi
KOMIIOHEHTH aHalli3y JaHUX.

Tewma 2. ba3zoBi nporpamHi 3acodu poOOTH 3 HAJBEIUKUMHI MaCUBAMU JaHUX.

[TousaTTss po3noaiieHoi (aiinoBoi cucremu. [Iporpamui Moxeni “Benukux nmanux”. Hadoop
exocucrema. Konnenuist MapReduce. 1la6nonu npoexktyBanns 3 miaxonom MapReduce.

Tema 3. [Iporpamua nmnatdopma posnoaiaeHux fanux Spark.

OcHoBHi KoHIemnIii Ta apxitektypa Spark. IIporpamyBanns 3 RDD. Bukopucranus RDD 3 napamu
KJIIOY / 3Ha4YCHHsI. 3aBaHTaXeHHs 1 30epexkenns nanux. Spark SQL, DataFrames, Datasets.

Po3ain 2. MammHHe HABYaHHS 3 BUKOPpUCTaHHAM 0i0gioTexkn Spark MLIib

Tema 1. OcHOBH MalIMHHOTO HABYAHHS.



MainHHe HaB4aHHS, HOro ICTOpUYHUN PO3BUTOK 1 cyyacHui ctaH. [Ipobnema HaBuanHs. [Tpuknaau
NPUKIIAJHUX 33/1a4, SIKi BUKOPUCTOBYIOTh METOIM MAIIMHHOTO HaBYaHHs. OTJIs1 MOXKIIMBOCTEH 010110TeKH
Spark Mllib.

Tewma 2. Hapuanns 3 yaurenem (Supervised Learning).

Knacudikamis. Perpecis. [locranoBka 3amaui kimacudikariii. [ToctanHoBka 3agadi perpecii. JlepeBa
pimeHb. AHcaMOseBl anropTMu HaBuaHHs. HelponHi Mepexi. MeTo onmopHHX BEKTOpiB. baeciBchbkuid
kiacudikarop.

Tewma 3. Hapuanns 6e3 Buutens (Unsupervised Learning).

ANTOPUTMH 3HIDKEHHSI pO3MipHOCTI. MeTO/1 OCHOBHMX KOMITOHEHT. MeTo 1 He3aJIe)KHUX KOMIIOHEHT.
Anropumu nacrepusarii.

Tema 4. PexoMeHparliiiHi cucteMu.

Bumn #i oGmacti 3acTocyBaHHS PEKOMEHAAIIMHMX CHUCTeM. THNHM PEKOMEHIALIMHUX CHUCTEM.
Anroputm SVD (cHHTYyIspHE TPEICTaBJICHHS MaTpuili). ba3oBi amroputmu. BumiproBaHHS SKOCTI
PEKOMEH/IAITIH.

Tema 5. IlepcniekTHUBHI HampsMKH PO3BUTKY MPOTrpaMHUX 3ac00iB 0OpOOKH HAJBENMKUX JaHHX 1
MAaIIMHHOTO HaBYaHHS.

MoxauBocTi MMOMHHOTO HaBuaHHS 3 nomomororo Spark. Iarerpamist 3 Tensorflow. IIprpamui
pileHHs Ta cepBicM i1t 00pOOKH HA/IBEIMKHX JaHUX B Taly3l MaIMHHOTO HaBuaHHs Bl Google, Amazon,
Facebook Ta iHIIuX siziepiB pHHKY.

3. HauaabHi MaTepiaiu Ta pecypcu

Ba3osa giteparypa

1. Miner, Donald, and Adam Shook. Mapreduce Design Patterns. Beijing: O’Reilly, 2012.

Lam, Chuck. Hadoop in Action. Greenwich, Conn: Manning Publications, 2011.

3. Matei Zaharia, Holden Karau, Andy Konwinski, Patrick Wendell Learning Spark Lightning-Fast
Big Data Analysis: O'Reilly Media, 2015, 276 p.

4. Holden Karau, Rachel Warren High Performance Spark: Best Practices for Scaling and Optimizing
Apache Spark : O'Reilly Media, 2017, 358 p.

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, 2009m
390 p.
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7. Holmes, Alex. Hadoop in Practice. Shelter Island, NY: Manning, 2012.

8. Alpaydin, Ethem. Introduction to Machine Learning., 2014.

9. Mohri, Mehryar, Afshin Rostamizadeh, and Ameet Talwalkar. Foundations of Machine Learning.
Cambridge, MA: MIT Press, 2012.

10. Shalev-Shwartz, Shai, and Shai Ben-David. Understanding Machine Learning: From Theory to
Algorithms., 2014.

11. Tom White Hadoop: The Definitive Guide, 4th Edition O’Reilly Media. 2015 —756p.

12. Witten, | H, and Eibe Frank. Data Mining: Practical Machine Learning Tools and Techniques.
Amsterdam: Morgan Kaufman, 2005.

13. Cherkassky, Vladimir S, and Filip Mulier. Learning from Data: Concepts, Theory, and Methods.
Hoboken, N.J: IEEE Press, 2007.

14. Marsland, Stephen. Machine Learning: An Algorithmic Perspective. Boca Raton: CRC Press, 2009.
Print.

15. Harrington, Peter. Machine Learning in Action. Shelter Island, NY: Manning Publications, 2012.
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HaByaJLHUH KOHTEHT

4., MeToauka oNnaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI'0 KOMIIOHEHTA)

Jlekuiiini 3aHgaTTH

3/

Ha3Ba Temu siekuii Ta nepenik OCHOBHUX MUTaHb

[TonstTsa Benukux nanux. [Iporpamuwmii 3aci6 Hadoop

OCHOBHI aCIIeKTH Ta CKJIaJIOB1 €JIEMEHTH TpakTyBaHHs MOHATTA “‘Benuki gani”. Chepu
3aCTOCYBaHHSI HaJIBEJIMKUX MACHBIB JIaHUX. XapaKTEPUCTUKHU “BEIIUKHX JaHUX .
[Ipobnema macmTabyBaHHs. ba3oBi KOMIIOHEHTH aHAITI3y JaHUX. [IOHATTS po3moiaeHol
¢aiinoBoi cucremu. [Iporpamui moneni “Benukux ganux’’. Hadoop ekocucrtema.
Konnenist MapReduce.

la6nonu npoekryBanas MapReduce

[labnonu migcymoByBaHHs (summarization). Llla6monn ¢inerpamii (filtering). [llabmonn
opranizanii ganux. [llabnonu o6’ennans (join). Metamabnonu. [la6ionu
BBO/1y/BUBE/ICHHSI.

OcnoBu Spark

[lepenymoBu cTBoperHs. OCHOBHI KOHIIENTIi] Ta apxitekrypa Spark. [lpusHauenns ta
Bukopuctants SparkContext. IIporpamysanns 3 RDD. Buxopucrtanus RDD 3 napamu
KITI0Y / 3HA4eHHS. 3aBaHTaXEeHHs Ta 30epexenHs aanux. Partitioning ta Shuffling.

Spark SQL. DataFrames. DataSet.

CrtpykrypoBaHi Ta HecTpykTypoBaHi qaHi. Orusn Spark SQL. bi6miorexku Spark SQL.
3anuT 13 BUKopuctanHaM Spark SQL. /lonaBanns cxemu 10 RDDs. RDDs sk Relations.
Bukopucrannas Spark SQL i ananmizy 1aHuXx.

OcHoBu MamHHOTro HaByaHHs. Spark Mllib

MamvHHe HaBYaHHsI, KO0 ICTOPUYHUIN PO3BUTOK 1 cydacHui craH. [linxonu 1o
BU3HAYCHHS MOHATTSI MAIIMHHOTO HaBYaHHS. TNy MammHHOTO HaB4aHHSA. OCHOBHI
kJyacu 3aga4. Orisa anropuTMiB MAlIMHHOTO HaBYaHHS. [Ipukiaay npukiagHux 3aaad,
SIK1 BAKOPHCTOBYIOTh METO/IM MAIIMHHOTO HaBYaHHA. ETanu po3poOku mozeni
MaluHHOro HaBuaHHs. Ormnsaa 6i6miorexu Spark Mllib.

O06pobka TekcToBOi iH(popMalii Ta MPOEKTyBaHHS O3HAK 3acobamu Spark

OcHoBu nonepeaHboi 00pooku nanux. Hopmanizaiis. MacmtaOyBannsa. CtanaapTuzanis
yrcaoBuX JaHux. TokeHizamis TekctoBux ganux. TF-IDF. Word2Vec/ Spark MLIib tumu
nanux. Transformer/ Estimator/ Pipeline API 6i0miorexu Mllib.

Hapuanns 3 yunrenem

ITocranoBka 3amaui HaBuaHHS 3 yuuTeneM. OCHOBHI KJacu 3ajiad. 3ajaqa perpecii
Jliniiina perpecis. ['panienTHHi cyck. MeTo1 HOpMalnbHUX PiBHSAHB. 3agaya
knacudikari. JlorictuuHa perpecis.

JlepeBa pilieHb

binapHni nepesa pimens. HaBuanHus gepes pimieHb. BxifHi mapaMeTpu Npo CTBOPEHHI
JiepeB pillleHb Ta paHAOMHUX JiiciB. EdekT Bi HamamTyBaHHS CIeU(IYHUX TapaMeTpiB
nepes pinrensb. Bagging (Bootstrap Aggregation). Random Forests Ta Gradient-Boosted
Trees.

Knacudixarop baeca. Meton onopHux BEKTOpIB.

Generative Probabilistic mozemni. ITpuHInm MakcuMyMy anocTepiopHOi BipOTiAHOCTI.

O1iHIOBaHHA IUIOTHOCTI PO3MOALTY: TPU OCHOBHUX Miaxonu. HaiBuuil OaiiecoBchKuit
knacudikarop. Mero onopHUX BeKTopiB. ONTUMaIbHA PO3AUTIOBAIbHA TIIEPILIONIA.




[TonsTTs 3a30pa Mixk Kiracamu (margin). Bumagku niHiiHOT po3AUTEHOCTI Ta 11
BigcyTHOCTi. [ToHaTTs omopHux BekTopiB. dynkuis siapa (kernel functions).

10 | Heiiponni mepexi. OCHOBHI OHSATTS

bionoriunuii HelipoH, Moaens Makkaiumok-IIutrcea sk niniiHUN KnacudikaTop. OyHKITT
aktuBauii. [Ipo6iema noBHOTH. 3aBaaHHS BUKIIOYHOTO a060. Tunu HelpOHHUX MEpex.
Kiacu 3amau. Cdepu 3acTocyBaHHS.

11 HapuaHHs HEMPOHHUX MEPEX

ANTOpUTM 3BOPOTHBOTO polpeHHs moxuoku. [Ipobaemu HaBUaHHS HEHPOHHUX MEPEX.
Tunu ontumizatopis. LIIBUIKI METOAM CTOXaCTHYHOTO TpajaieHTa. MeToa BUlIaIKOBUX
BiJIKIItoueHb HelpoHiB (Dropout). [aTepnperamnii Dropout.

12 Hapuanns 6e3 yuutens. 3HWKEHHS PO3MIPHOCTI
[TocranoBka 3a1a4i HaBUaHHA 0e3 yuuTelns. 3ajaua 3HKEHHS PO3MIPHOCTI.
CunrynspHuii po3kian matpuii. Meton rooBaux koMmnoHeHTt. T-SNE anroputm.

13 | Meroau knacrepusariii

3amaua knacrepusanii. Tunum Meroni Kiactepusaiii. AITOPUTM K-CepeHiX. 3MilleHi
Moeni. Mkcumi3anis oukyBaHHs. lepapxidHa KiacTepusaiis. 3aCTOCYBaHHS METO/IIB
KJIaCcTepHr3allii.

14 Kaptu camoopranizartii.
OcnoHi konuenuii. KoukypenTHe HaBuanHs. ApxiTekTypa. Tonomoris. AIroputm
HaByaHHs. [linxoau 1o BU3HAYEHHS BijcTaHell. 3acTOCyBaHHS.

15 ba3oBi migxoau 10 CTBOPEHHS PEKOMEHIAIIIHHIX CUCTEM

Bunau i o6macti 3acTocyBaHHS peKOMEHAAamiHHUX cucteM. OTIIsi HiXOMiB JO CTBOPEHHS
pexomeHaauiiHux cucreM. Anroput™m SVD. BumiproBaHHS sIKOCTI peKOMeH1aliid. 3a1ada
KoJlabopaTUBHOI (puIbTpAIlii.

16 Peanizanis pekomeHnaaniitHoi cucremu 3acodamu Spark

Memory-Based Collaborative Filtering. Model-based Collaborative Filtering
ApxiTekTypa pekoMeHaniiHoi cucremu. Excrpakuis ganux. HaBuanHS Mopeni.
3acTocyBaHHSI OTPUMAHOT0 MPOTPaAMHOIO PIIIEHHS.

17 [lepcriekTHBHI HAPSMKK PO3BUTKY MIPOrPaMHUX 3ac001B 00pOOKH HAJBEIUKUX JaHMX 1
MAaIIMHHOTO HaBYaHHS

CyuacHi HanpsIMKM B MalllMHHOMY HaB4aHHI. Automated machine learning. Generative
Adversarial Networks. CnermianizoBane anaparne 3adesnederss. Cloud Object Storage.

18 [TporpamHi pimmeHHs: 00poOKM HAABEIUKUX JAaHUX B 33/1a4aX MAIIMHHOTO HABYAHHS BiJT
ninepiB puHKy (Amazon, Google, Facebook)

[Tnardopmu 11 MAIIMHHOTO HABYAHHS Ta pOOOTH 3 HaJIBEJTUKUMU JTAaHUMHU. MalrnHHe
HaBUYaHHS sK cepBic. MammHHe HaB4aHHS HAa AWS. Azure Machine Learning Packages.
Google Cloud ML Engine. IBM Data Science Experience. FBLearner.

JlabopaTopHi 3aHATTS

OCHOBHI 3aB/aHHS LUKIY Ja0OpaTOPHHUX 3aHATH IMOJIATAIOTH y HAOYTTI CTYyJEHTaMHU MPAKTHYHHUX
HaBUYOK 3 BUKOPHCTAHHs CHEIiali30BaHOI0 MPOrpaMHOro 3abe3rneyeHHs 00poOKH HaJABETUKUX MacHBiB
JAaHUX Ta peaii3alii aIrOpUTMIB MAIIMHHOTO HABYaHHS
Ne
3/m

Ha3sa temu 3aHaTTsa

1 | Bukopucranus mabiaoHiB mpoekTyBaHHs MapReduce B cuctemax eHEeproMeHeIKMEHTY

2 | 3acrocyBanHusa SparkSQL, pobGota 3 nanumu 3 BukopuctanHsM Dataframes Ta DataSet B
cucTeMax 30MpaHHs JaHHUX 3 JIYUIHLHUKIB




OO6pobka TekcToBOi iH(OpMalLii Ta MPOEKTYBaHHS O3HaK 3acobamu Spark amst cuctem

€HEPrOMEHEKMEHTY
4 | 3amaui xnacudikaii 3 BUKOpHUCTaHHSAM Oi0MiOTeKM MamuHHOTO HaBuaHHS MLIib s
cuctem MicroGrid
5 | 3amaui perpecii 3 BUKOpUCTaHHSAM 010;1i0TeKH MammmHHOTO HaB4aHHs MLIib mis cucrem
MicroGrid
6 | Hdepesa pimeHb Ta aHcaMOJIeB1 aNTOPUTMH HaBUaHHs Juist cucteMm MicroGrid
7 | Anropurmu knactepu3sanii st cuctem MicroGrid
8 | Anroputmu 3HMKEHHs po3MipHOCTi 1t cuctem MicroGrid
9 | CrBopeHHSs peKOMeHaIiiHuX cucTeM 3acodamu Spark MLIib
5. Camocriiina po6oTa cTyaeHTa/acnipanra
Ne HasBu TeM i muTaHb, 0 BHHOCUTHCSI HA CAMOCTIWHE OMPAIIOBAHHS Ta TIOCHUJIAHHS Ha
3/m

HaBYAIILHY JIITEPATYPY

[Mougarta “Benukux gaHux’’
TexHomorii BeNMUKUX JaHUX Ha cydacHe rnporpamue 3abe3nedenns [11]. [Iporpamna
peai3anis mabinoHiB npoekTyBanHs Mapreduce [1].

ba3oBi nporpamHi 3aco0u poOOTH 3 HAIBETUKUMH MacCHBAMH JTAHUX.

[Tporpamua exocucrema Hadoop. [Ipaktuune 3actocyBanHs Hadoop B 3amauax Data
Science. Ornsan HiveQL, Pig, Yarn, Hbase. Ananitrka qanux 3 BUKOpUCTaHHSIM Spark.
[2,4,5,7].

[Tporpamua ruratopma po3noaiieHux Janux Spark

Monens napanensHux odumnciens Spark. Spark Job Scheduling. DataFrame API.
[IpencraBnenns nanux B DataFrames and Datasets. Core Spark Joins. EdextuBHi
tparchopmarii [5].

OCHOBM MaITMHHOTO HaBYaHHS

Teopernuni 3acaau MammHHOro HaByaHHs [9]. KogyBanus ta miaroroska nanux Mllib.
MacmrabyBanss Ta Bubip xapakrepuctuk. MLIib Model Training. Ouinka mozeni
MaIMHHOTO HaB4YaHHs [5].

Hapuanns 3 yuntenem (Supervised Learning).

Meron croxactuunoro rpagienta SG. Jlorictuuna perpecid. [lpuniun Makcumymy
MpaBaONOAI0HOCTI 1 IorapudmiyHa QyHKIlIA BTpaT. METOI CTOXaCTUYHOTO TPai€HTa JJIs
JorapudmiuHo GyHKIIT BTpaT. MaremMaTHyHi OCHOBU METO/1y OIIOPHUX BEKTOPIB.
3aBiaHHA KBaIpaTUYHOTO MpOrpaMyBaHHs 1 1BoicTa 3a1ava. [loOynoBa saep s Mmetony
onopHux BekTopiB. Kpurepii sikocTi knacudikamii: 4yTiuBicTs 1 cnenudiunicts, ROC-
kpuBa i AUC, tounicts i moBaota, AUC-PR [6, 9, 13, 15].

Haguanns 6e3 Bunrtens (Unsupervised Learning).

[TocranoBka 3aBnanHs kinactepusanii. [loctanoBka 3aBaanns Semisupervised Learning,
NPUKIIAAU 3acToCyBaHHSA. Anroputm k-cepennix i EM-anroputm amns noainy I'aycoBckoi
cymimi. Anroputm Jlanca-Binbsimca Ta ioro okpemi BUNaaku. AJIrOpUTM MOOYI0BH
neHaporpamu. BuznauenHns uncina kiactepiB. CHHTYISIpHUNA PO3KIIaA B 337124l 3HIKEHHS
po3mipHocTi. Alternating Least Squares 3 Bukopuctanasm Spark [6, 9, 13, 14, 15].

PexoMeHmaIliiiHi CHCTEMH.
3aBaaHHs KojgabopaTUBHOI (DUTBTpaIlili, TpaH3aKI[iiHI JaH1 1 MATPHUIIS CYO'€KTH-00'EKTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].

[lepcrieKTHBHI HAPSMKH PO3BUTKY MPOrPaMHUX 3aC00iB 00pOOKH HAJBEIUKHUX JaHUX 1
MAIIMHHOTO HAaBYaHHS.

Pusuku, moB’si3aHi 3 3aCTOCYBaHHSAM HaJIBEIUKUX MaHuX. [Ipo6iema KoHDIIEHITIMHOCTI.
Harudikamis [11].




IoniTnka Ta KOHTPOJIb
6. IMosiTMka HABYAJBHOI IMCUHUILTIHN (OCBITHHOIO0 KOMIIOHEHTA)

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

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

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

3) iHdopMaIiiiHO-KOMYHIKAIlIMHI TEXHOJOTIi, Mo 3a0e3medyloTh 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. BiBiAyBaHHS 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
JOCHily, HOTO pe3yslbTaTH 1 JAl0ThbCs TOSCHEHHS OTPHUMAHUX PE3yJlbTaTiB 3 ypaxXyBaHHAM HOXHUOOK

CKCIIEPHMEHTY.

7) iHaMBimyanbHi  3aBmaHHs 3 gucimiuting - (pedepatH,  po3paxyHKOBOi,  rpadiusi,
TOIIO)  BUJAAIOTHCSA CTyleHTaM B  TEpMiHM,  IepeadaueHi  BUIIUM  HaBYAIBHUM
3aKJIaJIOM. [HnuBinyanbHi 3aB/IaHHS BUKOHYIOThCS CTYJIEHTOM 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(hOH, KOHCTIEKT JIEKIIIN) 111 4ac BUKOHAHHS KOHTPOJIBHOI POOOTH.

9) MOJIITUKA Je/JIaiiHIB Ta IepecKiaaHb: HEBUaCHO BUKOHAHI Ta 3/1aH1 J1abopaTopHi poOOTH
OILIIHIOIOTHCS HIDKYOIO OLiHKOIO (-10-15% Bix 3araibHOI MiICYyMKOBOT OIIHKH).
10) HOJITHKA IIOA0 aKaJeMi4HOI JOOPOYECHOCTI: MUCHhMOBI POOOTH MOXKYTh HEPEBIPSTUCS 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, 110 HE CyNepeydaTh 3aKOHOAABCTBY YKpaiHM Ta HOPMaTUBHUM JOKYMEHTaM
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: TMO3UTHBHO OIIIHIOETHCS BIAMOBITAIBHICTh, CTAPAHHICTD,
KpPEaTUBHICTh, (PYHIaMEHTAIbHICTb.

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

1. OuiHka 3 JWCHUIUIIHU BHUCTABISETbCA 3a 0araro0albHOI CHCTEMOIO, 3 TMOJANIBIINM
nepepaxyBaHHsM 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;
- HamMcaHHS KOHTpoJibHOI pobotu (MKP).



Cucrema peiiTHHIOBHX (BaroBmux) 0ajiB Ta KpuTepii ONiHIOBAHHA
1.BukoHaHHS TPAKTUYHUX POOIT
OuinroroTsest 9 poOiT, nepeadaueHux podovoko nporpamoro. MakcumansHuil Barosuit 6ai rJIP =63

CymMa BaroBux 0aJiiB MpakKTUIHUX POOIT:

Makcumainb
N . HUN
HasBa npaktuunoi pobotu .
p. BaroBUii
6an

1 Buxopuctanns ma6noHiB npoektyBanHs MapReduce B cucremax 7
€HEproMEHEPKMEHTY

5 3acrocyBanHa SparkSQL, poOoTa 3 JaHUMU 3 BUKOPHCTaHHSIM 7
Dataframes ta DataSet B cucremax 30MpaHHs JaHUX 3 JTIYMIbHUKIB

3 OOpobka TeKCTOBOI iH(OpMAIIil Ta TPOSKTYBaHHS O3HAK 3ac00aMu 7
Spark 1 cucteM eHeproMeHeKMEHTY

4 3amaui knacudikamii 3 BUKOPUCTAHHSIM Oi0TI0TEKH MaIIMHHOTO 7
HaBuanHa MLIib msa cucrem MicroGrid

5 3amaui  perpecii 3 BHUKOPUCTaHHSIM O10J1O0TEKHM MaIIMHHOTO 7
naByanas MLIib nns cucrem MicroGrid

6 JlepeBa pimieHb Ta aHcaMmOJIeBl alTOPUTMHU HaBYaHHS JIJISI CHUCTEM 7
MicroGrid

7 Anroputmu kiacrepusauii ans cucteM MicroGrid 7

8 ANropuTMHU 3HUKEHHS po3MipHOCTI s cucteM MicroGrid 7

9 CTBOpeHHs pekoMeHAalIiHUX crucTeM 3acobamu Spark MLIib 7

Pazom 63

OuiHoBaHHS 1a00OPATOPHUX POOIT:

—sKIIO0 po0OTa BHUKOHAHA HeBYacHO 3HIMaeTbes 10-15% Bim MakcMMallbHOI KUTHKOCTI OaliB
(KUTBKICTB MPOILIEHTIB 3AJIEKUTH Bl TEPMIHY 3aIli3HEHHS);

—SKIO0 poOOTa BUKOHaHA HE CaMOCTIMHO Ta MPOCTEXKYEThCS HE 1HAMBIAYyajdbHE BUKOHAHHS TO
3HiMaeThesa 50% Big MaKCHMAaIbHOI KiIBKOCTI OalliB;

—SKIIO B IMpOrpaMi HE BUTPUMaHI OCHOBHI TpaBUja CTBOPEHHS MPOrPaMHUX MPOJIYKTIB
(MOyNBHICTb, APYKHiH iHTEepdelic, HasBHICTP KOMEHTApIB Ta T.I1.) 3HIMaeThCs 5%.

2. MopaynbHUH KOHTPOJTb

Ha oxnomy 3 nekuifHHUX 3aHSTh TPOBOAMTHCA MOJYJbHA KOHTpOJIbHA poOoTa: MakcuMaibHUI
Barosuii 6a;1 rMKP = 10.

OnuiHIOBaHHS MOAYJIBHOT KOHTPOJIBHOT pOOOTH BUKOHYETHCSI HACTYITHUM YHHOM:

—sIKII[0 Ha BCl MHUTaHHA JaHl MOBHI Ta YITKO apryMEHTOBAaHI BiJIOBi/i, KOHTPOJbHA BUKOHAHA
0XaiHO, 3 TOTPUMAaHHS OCHOBHHX TPaBUJI, TO BUCTaBIAE€ThCS 9 - 10 OatiB;

—sKIII0O METOJWKA BUKOHAHHS 3alpONOHOBAHOTO 3aBAaHHS po3poOjeHa BIPHO, aje JOMyIIeHl
HENPUHIIMITOB] TOMHJIKH Y TEOPETHYHOMY OIHUCI 200 pO3paxyHKax, TO BUCTABIAEThCS 6 - 8 OaliB;

—Big 3 1m0 5 OanmiB HapaxOBYEThCS, SKIIO METOAMKA BHUKOHAHHS 3aBJaHHSA pPO3po0OJiieHa B
OCHOBHOMY BIpHO, aJIe¢ JOTYIEH] AesKi 3 HACTYIHUX NOMUJIOK: IIOMHJIKY y TIPE/ICTaBIICHI BUX1THUX JaHUX,
HE OOTrpYHTOBAHI TEOPETHYHI PILIEHHS, TOMUJIKH Y METOUIIl PO3PaXyHKIB;

—HIKYe 3 OaiB HAPaXOBYETHCS, SKIIO 3aBIaHHs HE BUKOHAHE a00 TOMyIIeHI rpy0l TOMUIIKH.

3. Ex3ameH

Ex3amen BinOyBaeTbcsl y MUChbMOBIH (popmi. MakcumanbHa olliHKa 3a ek3aMmeH ckianae rEK = 27
Oais.



YMoOBH N03UTHBHOI MPOMIKHOI aTecTamil
Jlnist OTpUMaHHS ,,3apaxoBaHO’ 3 MEPIIOi MPOMDKHOI aTecTalii CTyIeHT IOBUHEH MaTH HE MEHIIIE,
Hix 12 OaniB (32 yMOBH, 10 3a 8 THXKHIB 3T1IHO 3 KAJICHIAPHUM TUIAHOM KOHTPOJIBHHX 3aXOMIB CTYJIEHT
IIOBUHEH OTpUMatu 24 Oanu).
Jlyia oTpuMaHHs ,,3apaxoBaHO’ 3 APYroi MPOMIKHOI aTecTallil CTy/IeHT MOBUHEH MaTH HE MEHIIE,
HiXK 40 OaniB (32 yMOBH, 110 3a 14 THXKHIB 3riAHO 3 KaJIEHJAPHUM TUIAHOM KOHTPOJIBHHUX 3aXO0/lIB CTYJAEHT
MMOBHUHEH OoTpuMaTH 76 OaiiB).

Pospaxynok mkamm (R) peiitunry:
Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKII/IaE:
R=63 +10+27 = 100 OaiiB

Takum YMHOM, pEUTHHTOBA LIKAJIA 3 KPEeIUTHOTO MOAYs ckiaaae 100 6anis.

YMOBH JIOMYCKY JI0 iCTIUTY: 3apaxyBaHHS BCiX Ja0OpaTOPHHUX POOIT, a TAKOXK CTAPTOBUN PEUTHHT T
> 40 Oais.

Jns orpumanns ctynenToM BianoBiguux omiHok (ECTS ta TpaaumiiiHux) Horo peiTHHIOBA OIliHKA
RD nepeBoauThCs 3rigHO TaOJIHIII:

Tabmuis BIAMOBIAHOCTI PEHTHHIOBUX 0alliB OI[IHKAaM 32 YHIBEPCUTETCHKOIO IIKAJIOK0:

Kinvxicmo 6anie Ouyinka
100-95 Bigminno
94-85 Jyxe nobpe
84-75 Hobpe
74-65 3a10BIIbHO
64-60 JlocTaTtHbo
Mentire 60 He3anoBinpHO
He BUKOHaHI YMOBHU JIOIYCKY He nonymeno

8. JlomaTkoBa indopmanisi 3 TMCHUITIHN (OCBITHHOI0 KOMIIOHEHTA)

MeToan4Hi pekomMeHaauii

Jljig Kpamoro 3acBO€HHS MaTepialy AUCHUILIIHU PEKOMEHAYEThCSI BUKOPUCTOBYBATH Ha JIEKIIISIX
MYJBTUMEIMHI 3ac00M HaBYaHHS, SIK1 JO3BOJISIOTH IHTEHCU(IKYBAaTH HaBYAJIbHUI MTPOLIEC, CTUMYJIIOBATH
PO3BUTOK MHCIEHHS Ta YSIBU CTYAEHTIB, 30UIbIIYBAaTH OOCST HaBYaJbHOTO MaTepiajly Ui TBOPYOTO
3aCBO€HHS 1 BUKOPUCTAHHS MOTO CTYIE€HTaMH, BUKIJIMKATH 3al[IKaBJIEHICTh Ta [MO3UTUBHE CTaBJIEHHS IO
HaBYaHHS.

Mertoauka moOyaoBaHa TaKMM YHHOM, LIO Marepiajg Maike KOXHOI JIeKLIi 3aKpiIuIIoeThCs
BUKOHAHHSM 3aBJaHHS KOMII IOTEPHOTO MPAKTHUKYMYy. 3aBIaHHS CTYJIEHTH OTPUMYIOThH 3a3JlaJIeri/b 1 Ha
ayJUTOPHOMY 3aHATTI MiJ KEPIBHULTBOM BHMKJIaJaya BUIPABISAIOTH MOMHJIKM B pa3i iX HasBHOCTI Ta
BIJIMOB1/Ial0Th HA 3aMMTAaHHS 1010 TPOTPAMHOI peai3allii Ta TEOPETHIHHUX 3aca]l POOOTH.

SIkicTh caMOCTIHOT pOOOTH TIEPEBIPAETHCS HA 3AHATTIX KOMIT FOTEPHOTO MTPAKTUKYMY.

ITepenik nuTaHb, AKi BUHOCATHCHA HA CEMECTPOBHI KOHTPOJIb:

=

[MTousTTs Benmukux ganux. [Iporpamunii 3acio Hadoop

MeToam 1 TeXHIKa aHATI3y BEJIMKUX JTaHUX

Jaiite Busnauenns MapReduce

Maiite Bu3HaueHnHs Apache Spark

ApxiTekTypa posnoaiaeHoro nonatky Spark. Kom’rorepuuit kinacrep. Byzon
OcunogHi konuentii Spark. RDD Ta rpad neperBopeHb

OcHoBHI eTanu 00poOKH JaHUX

3arpy3ka IaHuX 13 30BHIIIHBOTO CXOBHUIIA

3MiHa pO3MIIIEHHS IaHUX Ta KUTbKOCTI MapTHUIIIH

lO Sk BinOyBaeThcs 0OUMCIICHHS HAl JaHUMU B Spark

©oNo O~ WN
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PosranyxeHHs Ta iTepaTUBHI 00UNCIICHHS

Shuffle mexanizm

VYnpasiiaas namsaTTio B Apache Spark

DataFrame API ta Spark SQL. latadpeiimu

Po6ota 3 DataFrame API B pamkax moOynoBu cueHapiiB 00poOku nanux Ha Spark

Bukopucranns ¢yskiiit kopucrysauis(UDF)

dynkuii kopuctyBadis arperaiii B Spark

CTBOpeHHsI, HAJIAIITYBaHHA Ta 3ammyck Spark mpoexry. HamamryBaHHsS OTOYEHHS

CTBOpeHHS HOBOTO IpoekTy B Spark

OcHoBu MamuHHOTO HaBYaHHA. Spark Mllib

3aranapHi BiIOMOCTI TIPO Ki1acu(iKalliro Ta JIOTICTHYHY PETPecito

CrBopeHHs 1oaaTky MammHHOro HaByanHs Apache Spark MLIib. CTBopeHHs BXiTHOTO Kaapy
JAHUX

CTBOpEHHS MOJIEINI JIOTICTHYHOI perpecii

HaBuanHs mMojeni J0ricTUYHOI perpecii

CTBOpEHHs Bi3yaJdbHOTO MPEACTABICHHS MPOTHO3Y

O06pobka TekcToBOi iH(popMalii Ta MPOEKTyBaHHS 03HAK 3acobamu Spark

JIist aHANTITUKY BEJIMKHUX JTAHUX BUKOPUCTOBYIOThCS KOMIIOHEHTH: ® MLLIb — MamuHHe HaB4aHHS,
e GraphX — poGora 3 rpadamm, ® Spark-SQL — inrepdeiic, ® SparkStreaming — morokoBa
aHajiTuka. /laiiTe BUSHAYCHHS [IUX KOMIIOHCHT

Moga nporpamysansst Scala. IIpusHaucHHs.

ANTOpUTM “AEpeBo pillleHb .

3acTocyBaHHS BUITAIKOBUX JIICIB /Ui Kiacudikamii JaHuX
Sk npautorots ancam6ui. Ctexinr. berrinr. byctinr

AnroputMmu Kiactepusaii. 3agaua kiactepu3sanii. Tuny MeTo/iB KiacTepu3arii.

IepapxiuHa kyacTepu3allis. 3aCTOCYBaHHS METO/IB KJIacTepHU3allii.

AJTOpUTMHU 3HUKEHHS PO3MIPHOCTI

Kaptu camoopranizariii. OCHOBHI KOHIIETIIIII.

KonkypentHne HaBuanHs. ApxiTektypa. Tomomoris. Anroput™M HaBuaHHs. [ligxonu 10 BU3HAYEHHS
BiJIcTaHEl. 3aCTOCYBaHHS.

CtBOpeHHs peKOMeHIaliiHnX cucteM 3acobamu Spark MLIib

[lepciekTHBHI HampsSMKH PO3BUTKY MPOrpaMHUX 3aco0iB OOpOOKM HAABEIMKHX MJaHHUX 1
MAIIMHHOTO HaBYAHHS.

CyuyacHi HanpsIMKH B MalllMHHOMY HaB4YaHHi. Automated machine learning. Generative Adversarial
Networks. CriertiannizoBane anaparie 3abesneuenns. Cloud Object Storage.

[Iporpamui pimeHHss 0OpoOKM HAABETWKHUX MAaHUX B 3a/ladyaX MAITMHHOTO HAaBUAHHS BiJl JIJEPIB
puHky (Amazon, Google, Facebook). Ilmar¢popmu nias MammMHHOTO HaBYaHHSA Ta POOOTH 3
HAJBEIMKUMH JaHUMH. MalluHHE HaBuaHHS sK cepBic. Mammnane HaB4yanHs Ha AWS. Azure
Machine Learning Packages. Google Cloud ML Engine. IBM Data Science Experience. FBLearner.
Ha3Batu OCHOBHI IPUYMHHY, 32 SKMMHU CEPBICH 3aCTOCOBYIOTh CUCTEMHU PEKOMEHIAIlii.

Ha3zBatu cyTTeBi. XapaKTepUCTUKU PEKOMEHIAIITHUX CUCTEM.

Hagectu npukiaau sBHOTO 1 HESIBHOTO 300py JaHUX MPO KOPUCTyBaya.

Hagectu npuknaay nomynspHUX pecypciB, A€ CHOCTEPIraeThCsl BIUIMB PEKOMEHAIIIHOI CUCTEMH
Ha 3alUTH KOPUCTYBaya.

Ha sxi ¢axTopu cniupaetbes cucrema pekoMmenaanii YouTube?

HasBatu 1miHHOCTI, SIKi TOKJIaJa€e HA CBOiX KopucTyBadiB Facebook.
SIKki ¢akTOpH CYTTEBO BIUIMBAIOTh Ha (OpMyBaHHsS cTpiuku HOBUH Facebook mnsi xoHKpeTHOTO
KopucTyBava?

HasBatu dhopmaTu B3aeMo/1ii KOpUCTyBava 3 OTOYCHHSIM Ta X BaroMiCTh JIJISl PAaH)KUPYBaHHS.

3a sIKUM MPUHIKIIOM TIpaIfioe anropuTM Facebook nist pexomenaartii apy3iB?

Sxi dakTropu CyTTEBO BIUIMBAIOTh Ha (POPMYBaHHS CTPIiUKM HOBUH Instagram isi KOHKPETHOTO
KopucTyBava?
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