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NIATOTOBYUU KYPC



«OCHOBM MaTEMATUKU ONS aHANITUKIB»

«Math Basics for Analytics»

JlexTop: CraBuubKui AHOPIK BonoagMMmnpoBMY, LOKTOP EKOHOMIYHKX HayK, Mpodecop.

TpuBanicTb Kypcy: 24 ayauTopHi roguHu
4 neKuivHi 3aHATb
11 NpaKTUYHKX 3aHATb
1 ek3ameHaLilHa KOHTPOJibHa
OaHe 3aHaTTa - 1,5 roanHm

Mporpamakypcy: 3aunarTa 1(nekuis). Beryn.
O 3apaya gucumniHm
O OpraHi3auinHi 3agadi

3ansaTTa 2 (nekuis). OCHOBHi MaTeMaTHUHI NepeTBOPEHHS.
O PospaxyHkoBi 3agaui

O AnrebpalyHi nepeTBOpEHHS

O TpUroHOMETPUUYHI NEPETBOPEHHS

O Jlorap®miyHi nepeTBOpEHHS

O Po3B'A3aHHS piBHSIHb

O Po3B'A3aHHSI CUCTEM PiBHSHb

3aHarTa 3 (npakTHUHe 3aHATTA). PO3B’sA3aHHSA 3a4au.
O Po3B’A3aHHs NpakTUUHKX 3aBaaHb (P1)
O CamocTinHa poboTa

3aHaTTa 4 (npakTHuHe 3aHATTA). Po3B’A3aHHS 3a4au.
O Po3B’s3aHHS NpaKTUYHKX 3aBaaHb (P2)
O CamocTinHa poboTa

3aHaTtTa 5 (npakTHUHe 3aHATTA). PO3B’sA3aHHA 3aau.
O P03B’A3aHHs NpakKTUUHKX 3aBAaHb (P3)
O CamocrTiMHa poboTa

3aHaTTa 6 (NnpakTHUHe 3aHATTA). PO3B’sA3aHHA 3a4au.
o Po3B’a3aHHsa npakTMuHKx 3aBaaHb (P3)




3aHaTTa 7 (npakTHUHe 3aHATTA). Po3B’AA3aHHA 3aau.
O Po3B’a3aHHs npakTMuHKX 3aBaaHb (P6)
o0 CamocTinHa poboTa

3anaTTa 8 (npakTHuHe 3aHATTA). Po3B’A3aHHSA 3a4au.
O Po3B’a3aHHs NpakTUYHKX 3aBaaHb (P6)
O CamocTinHa poboTa

3aHaTTa 10 (npakTHUHe 3aHATTA). Po3B’A3aHHA 3a4au.
O Po3B’a3aHHs NnpakTMUHKX 3aBaaHb (P7)
O CamocrTiMHa poboTa

3aHarTa 11 (npakTHUHe 3aHATTA). Po3B’A3aHHSA 3a4au.
O Po3B’sa3aHHs NpakTUYHKX 3aBAaHb (P8)
O CamocTinHa poboTa

3auatTa 11 (nekuyis). NoxigHa.
O Bu3HaueHHs noxigHol
O 3acTocyBaHHS NOXiAHOI

3aHaTTa 12 (npakTHUHe 3aHATTA). Po3B’A3aHHA 3aau.
O Po3B’A3aHHs NpakTUUHKX 3aBaaHb (P15)
O CamocrTiMHa poboTa

3aHarra 13 (nexuin). IHTerpanu.
O HeBu3HaueHi iHTerpanu

O BusHaueHi iHTerpanu

O Cnocobu iHTerpyBaHHs

3aHaTTsa 14 (npakTHUHe 3aHATTA). Po3B’A3aHHA 3a4au.
O Po3B’a3aHHs NpakTUUHKX 3aBaaHb (P15)
O CamocrTilHa poboTa

3anarTa 15 (MiacymkoBa KOHTponbHa po6oTa).
O Po3B’a3aHHA 3aaau

3aHaTTa 16 (npakTHUHe 3aHATTA). Po3B’A3aHHSA 3aau.
O Po36ip nigcymkoBoi po60oTH
O CamocTinHa poboTa




«Python gna noyatkisuiB»

«Python for beginners»

JlexTop: Jlektop: Ceprin Ogpibeupb, k. d.-M. H., Senior Data Scientist, Vodafone Ukraine

TpuBanicTb Kypcy: 24 ayauTopHi roguHu
2 - NEeKUIMHMX 3aHATTS
6 - NeKUiMHO-NPaKTUUHKX 3aHATb

Mporpamakypcy: Moaynb 1.
O BeeneHHs B Python: nepeBaru Ta He4OMIKK MOBM, CEpEAOBULLE PO3POOKK, BCTAHOBSIEHHS Ta HaNaLUTyBaHHS,
6ibnioTeKM Ta MEHEDKEP NAKETIB, CUHTAKCUC MOBM Ta OCHOBHI TUNW AaHWX, AMHAMIYHa TUMi3auis,
KNOYOBI C/I0Ba Ta BOyaoBaHi dyHKLii, nepia nporpama. CaMocTilMHa poboTa.

Moaynb 2.
O Yucnosi TMNK gaHKWX Ta onepadii Hag uMcnamu. NMepeTBopeHHs umcen. JloriyHui TN boolean Ta noriyHi onepatdlii.
CamocTitHa poboTa.

Moaynb 3.
O YMOBHI onepaTopu Ta UMKAW. IHCTpyKLUiT break, continue, pass. 06pobka BukntoueHb. CamocTiviHa poboTa.

Mopaynb 4.
O Cnwmcok (List), iHaekcu Ta 3pi3n. MeToauM, dyHKLiT Ta onepalii 3i cnuckamu. [eHepaTopu Ta iTepaTopu.
CamocrTitHa poboTa.

Moaynb 5.

O Papok (String), dyHKuUii Ta MeToauW. EkpaHoBaHi nocnigoBHOCTI Ta dopMaTyBaHHA. MHOXMHa (Set)
Ta onepadii Hag MHOXWHamK. CaMmoCTivHa poboTa.

O A A%Y"“ Moaynb 6.

i i O Koptex (Tuple), pyHkuii Ta meToaun. CnosHuk (Dictionary), dyHkuii Ta MeToau. CamocTilHa poboTa.

Moaynb 7.
O dyHkuil. 0bnacTb BUOAMMOCTI 3MiHHKX. 3HAKOMCTBO 3 6ibnioTekamu Bisyanizauii matplotlib, seaborn, plotly.
CamocrTiliHa poboTa.

Mopaynb 8.
O OcHosu OOTT: knacu, KOHCTPYKTOPH, yCNaZKyBaHHS, iHKancynsauis, nonimopdiam, LekopaTtopu.




OCHOBHWWU KYPC



JlexTop:

«OCHOBM NporpaMyBaHHS Ta iIHXeHepil»

«Programming and Engineering Basics»

Cepriv Ogpi6eup. Data scientist, Vodafone Ukraine

TpuBanicTb Kypcy: 21 ayauMTtopHa roguHa

Mporpamakypcy:

5 - neKUiMHKX 3aHATb

7 - NPaKTUYHKX 3aHATb

2 - NEKLIMHO NPaKTUUHKMX 3aHATTS
1 - KOHTpOJIbHa po6oTa/kof peB’to

3anarra 1 (nexuis).
O BeepeHHs B Python. BctaHoBneHHs python. IDE ans python. BctaHoBneHHs 6ibnioTek.
O Python virtual Environments. HanucaHHs nepLuol nporpamu

3aHaTTa 2 (NpaKTHUYHE 3aHATTA)
O Tunu Ta CTPYKTYpU JaHux: Yncnosi, TekcToBsi. CIOBHUKHM, CMIMCKK Ta KopTexw B Python

3aHarTa 3 (nexuyin)
O Onepatopu Ta Bupa3su B Python: If, elif, for, while, break, continue, else.

3aHaTTa 4 (NpakTHUHe 3aHATTSA)
O O®yHkuii B Python. Jlambaa dyHkuii. Pekypcis. lekopaTtopy GyHKLIM

3aHaTTa 5 (NpaKkTHUHe 3aHATTA)
O Mogayni Ta nakeTu B Python. leHepaTop Ta iTepatopu

3aHaTTa 6 (nekuis).
O BeeaeHHs B koHuenuil OOP. MNobyayea knacis B python. A6cTpakuis, iHKancynsuis

3aHaTTa 6 (NpakTHUHe 3aHATTA)
O OOP. HacnigyBaHHsi, nonimop®iam B Python. LLlabnoHn npoekTyBaHHS. BukntoueHHs B python

3aHaTTa 7 (NpaKkTHUYHe 3aHATTA)
O Mogynb Numpy




«OCHOBM MaTeMATUYHOIO aHani3y ass HayKu Npo aaHi»

(«Calculus fundamentals for Data Science»)

JlekTop: JlexTop: Ceprin Ogpibeub, k. ¢.-m. H., Senior Data Scientist, Vodafone Ukraine

TpuBanictb kypcy: 12 ayOAUTOPHWX FrOAMH
1 neKuinHe 3aHATTS
6 NPaKTUYHKX 3aHATb
1 ek3aMeHaLiHa KOHTpOibHa poboTa
TpuBaniCTb KOXHOMO 3aHATTS: 1,5 roaMHu.

Mporpama kypcy: 3aHaTTa 1 (nekuis).

Betyn.

O CTporicTb, TOUHICTb Ta abCTPaKTHICTb MaTEMATUKM.

O JloriyHa cMmBONiKa (BUCNOBNEHHS, NOTiYHI 3B'A3KK, KBAHTOPW).

O MHOXWHM, Onepauii Hag HUMMK.

O biHapHi BiAHOLWEHHS. BioHOWeEHHS ekBiBaIeHTHOCTI. Kfiac eKBiBafIEHTHOCTI.

O BigHoweHHs nopsaky. ObmexeHa MHOXKWHA. Cynpemym Ta iHGiMyM. MakCrMyM Ta MiHIMyM.

O BigobpaxeHHs (byHKLis). biekuis. 06epHeHe BinobpaxeHHs. KomnoauLis dyHKLUIK. [MocninoBHiCTb.

3aHaTTa 2 (NpaKTUYHE 3aHATTS).

MaTtemaTuuHa iHaykuis. paHUUi nocnigoBHOCTEMN.

O MeToa matemaTnyHol iHAYKLiI, HOro 3aCTOCYBaHHS 10 PO3B'A3aHHS 3aau.
© O3HayeHHs rpaHuui NoCNiAOBHOCTI, I reOMETPUYHA IHTEPMpETaLs.

O [owyK rpaHuLb NOCNIAOBHOCTEN.

3aHaTTa 3 (NpaKTHUHe 3aHATTSA).

MpaHuUi pyHKLIN.

O O3HayeHHS rpaHuLL GYHKLUII, I reOMETPUYHA iHTepnpeTaLlis.
O [owyK rpaHuLb GYHKUIN.

O HenepepsHi dyHKLUII. ToukK po3puByY GYHKLIN.




3aHaTTea 4 (NnpaKTUUHe 3aHATTSA).

MoxigHa. AocnigxeHHS GyHKUIN.

O [olyk noxiaHWx Ta AndepeHLiania (y TOMY YMCi BULLMX NOPAAKIB) GYHKLIM OAHIE 3MIHHOI, GYHKLM 3aaaHMX
NapameTpUYHO i 3a1aHNX HESIBHO, CKaAeHol Ta 06epHeEHO! GyHKLI.

o [ocnimxkeHHs GyHKLIM OOHIEI 3MIHHOI Ha EKCTPEMYMM Ta OMYKICTb, NOByA0Ba rpadikiB GyHKUIM OAHIEl 3MIHHOI.

3aHaTTa 5 (npakTUUHe 3aHATTSA).

HeBu3HaueHi Ta BU3HaUEeHi iHTerpanm.

O BnacTmMBOCTI HEBM3HAUEHMX iHTerpasiB. BHeCeHHs nia 3HaK amudepeHLiany. IHTerpyBaHHst YaCTUHAMM.

O 3HaxoKeHHs NepBICHUX pauioHaNbHWX, ippaLIOHaNbHKUX Ta TPAHCUEHAEHTHUX QYHKLIN.

O OBYMCNEHHS BU3HAUYeHKX IHTerpanis Bid GyHKLI OAHIEI 3MIHHOI, 1X 3aCTOCYBaHHS 10 0OYMCNEHHS JOBXMUH KPUBKX |
nnoul giryp.

3aHaTTa 6 (NpaKTHUYHe 3aHATTS).

Paau Tennopa ta MaknopeHa. YicnoBi Ta pyHKUiOHaNbHi paau.
O [lobynosa noniHomiB Ternopa i MaknopeHa anst GyHKLUIM OAHIEN 3MIHHOI | BUKOPUCTaHHS IX 10 HaBNMXEHHS QYHKLLIN.
O [loTo4ykoBa Ta piBHOMIpHA 30PKHICTb PAAIB. JOCHIMKEHHSA Ha 3ODKHICTb YMCTOBMX Ta GYHKLIOHANbHWUX PSAAIB.
O 3HaxomxeHHst 0bnacTi Ta pafiycy 36bKHOCTI CTeNneHeBUX PSaiB.

3aHaTTa 7 (NpaKTUYHe 3aHATTS).

YacTuHHI noxiaHi Ta aAudpepeHuian yHKUii 6aratbox aMiHHUX. [paaieHT.
O 3HaXOMKEHHSI YaCTUHHMX NOXIAHWX Ta AndepeHLianiB GyHKLITI 6araTbox 3MiHHWX, FPafieHTY GYHKLIL.
O [TOHATTS NOKaNbHOMO Ta YMOBHOMO eKCTpeMyMY GYHKLIM 6araTbOX 3MiHHMX.

3aHaTTa 8 (ek3ameH).
NMiacymkoBa KOHTpoJsibHa poboTa.
o Ulictb 3agayu/Bnpas no Temam, Lo BYynn 3aCBOEHI/MOBTOPEHI Mif, Yac Kypcy.



«OCcHOBM NiHIMHOI anredbpu, MeToAiB ONTUMI3aLlil, Teopil
MMOBIPHOCTEN Ta MaTEMATUUHOI CTAaTUCTUKKU AS1 HAyKK NPO AaHi»

(«Linear Algebra, Optimization Methods, Probability Theory
and Mathematical Statistics fundamentals for Data Science»)

JlekTop: CtaBuUbkUI AHZPIM BonoAMMMpPOBUY, AOKTOP EKOHOMIYHKX Hayk, podecop.

TpuBanictb Kypcy: 24 ayAMTOPHI FOANHM
7 NeKUIMHWX 3aHSATb
8 MPaKTUYHMX 3aHSATb
1 eK3ameHaLliiHa KOHTpObHa pob0oTa
TpuBanicTb KOXHOIO 3aHATTS - 1,5 roAnHM.

Mporpama kypcy: 3aHartTa 1 (nekuis).
BcTyn Ao niHinHoOT anre6pu.
O BekTopu
O Matpwui
o [iI 3 matprusmm
O 3HaX0KeHHS BU3HAYHKWKa MaTpuLi

3aHaTTa 2 (NpaKTUUHe 3aHATTSA).
Po6oTa 3 MaTpUUSAMH.
O Po3B’'A3aHHA 3aaa4

3aHaTtTa 3 (nekuis).

CneuianbHi THNK MaTpHULb.

O BnacHi 3HaueHHs Ta BnacHi BEKTOpH

O CMMeTpUYHI MaTpuLi Ta OPTOroHanbHa AiaroHanisadis
O 3aCTOCyBaHHS BMIACHMX 3HaY€Hb Ta BIACHWX BEKTOPIB
O AHani3 OCHOBHMX KOMIMOHEHTIB




3aHaTTea 4 (NnpaKTUUHe 3aHATTSA).

Bu3HaueHHS BNacCHUX 3HaUYeHb Ta BEKTOPIB.

O 3aCTOCYBaHHS BMACHMX 3Ha4eHb Ta BNaCHUX BEKTOPIB
O P03B’A3aHHS NpaKTUYHKX 3aBOaHb

o CamocTilHa poboTa

3aHartTa 5 (nekuis).

Ornaa metoAiB onTyMmisadii.

O MeTtoan oaHOBMMIPHOI MiHIMI3aLLT

O Metoam baraTtoBMMIPHOI MiHIMI3aLLT

O OCHOBHI 3aBAaHHS AMHAMIYHOro MporpamyBaHHs

3aHATTa 6 (NpaKTUUHe 3aHATTSA).
Po3B’A3aHHA TUNOBUX 3a4a4y oNnTUMi3alil.
O P03B’A3aHHA NPaKTUUYHKWX 3aBOaHb

o CamocTilHa poboTa

3aHaTTa 7 (npakTUUHe 3aHATTSA).
Ornsa MeToAiB KOM6iHaTOPUKHM.

O ®dakTopian

O KombiHauil, nepecTaHoBKM, PO3MILLIEHHS
O P03B’A3aHHS MPaKTUYHKWX 3aBOaHb

O CamocTiMHa poboTa

3aHaTTa 8 (nekuis).

Teopis iMoOBipHOCTEM.

O Pobota 3 MHOXMHaMK

O MMOBIpHICTb Ta pi3HOBMAM i 3HaXOMKEHHS
O ®opMmyna yMOBHOI UMOBIPHOCTI

O ®opMyna NoBHOI UMOBIPHOCTI

o ®opmyna bareca

3aHaT1Ta 9 (NpaKTUYHe 3aHATTA).

B13HaueHHA HMOBIPHOCTI Ha NpaKTUU,.

O Poborta 3 npocTtopom noAin

O Po3B'A3aHHSA NPaKTUYHKWX 3aBAaHb BU3HAYEHHSA MMOBIPHOCTI MOAIM
O CamocTilHa poboTa




3aHaTTa 10 (nekuis).

Po3noainu BunagkoB1UX BeJIMUMH.

O BunagkoBsa BefMUMHa

O MaTemaTnyHe CrnoAiBaHHA Ta AMcnepcis

O ®opmyna bepHynni Ta 6iHOMIanbHWM PO3MNOAIN
O Posnogin NyaccoHa

O HopmanbHWii po3noain

3aHaTtTa 11 (npakTUUHe 3aHATTSA).
3acTocyBaHHS po3noAiniB BUNaaKOBUX BEJIMUUH Ha NPAKTHL.
O P03B’A3aHHS NPaKTUYHKMX 3aBOaHb

3anarTa 12 (nekuis).

OnucoBa cTaTUCTHKA.

O BubipkoBe cepefHe, MefiaHa

O BubipkoBa amcnepcis

O IHTepBanbHi Ta ANCKPETHI BUOIPKM

3aHaTTa 13 (npaKkTUUHEe 3aHATTSA).

MaTtemaTHuHa cTaTUCTHUKA.

O Bu3HaueHHs mapameTpiB BUMaaAKOBOI BENTMUMHY

O [MobyaoBa rictorpamu, eMNipUYHOI GYHKLIT po3noainy
© CamocTilHa poborta

3aHaTtTa 14 (nekuis).

MNepeBipka CTaTUCTUUYHMX FinoTes.
O Buaw rinotes Ta eTanu Ix nepesipku
O [paBunna nepesipku rinotes

3aHaTtTa 15 (npakTUUHe 3aHATTSA).

MNMepeBipka CTaTUCTUUYHMUX FinoTes.

O linoTe3a Npo 3Ha4YeHHs BMOIPKOBOrO CeEpeaHbOr0 BUOIPKM
O [noTes3a Npo Pi3HMLIKD BMDIPKOBKX CepeiHiX BUBIpOK

O [inoTtesa Npo 3Ha4yeHHs aMcnepcili BUBIpKK

O linoTesa Npo piBHICTb AUCNEPCIK BUBIPOK

3aHaTTa 16 (MiacymkoBa KOHTpoOJibHa po60Ta). lcnuT.
O PosB’a3aHHA 3a0ad
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3aHaTtTa 4.

SQL sik MoBa ynpaBniHHS AAaHUMMU.

o Tpu ocHoBHiI cknagosi SQL (DBMS languages)

o Ornap 6azosux GyHKLUIM SQL

O O6’egHaHHA AaHKX 3 Pi3HMX Tabnuub B ogHoMy 3anuTi: JOINS
O [pakThyHe 3aBaaHHs: Nobyaosa SQL-3anuTiB

3aHaTtTa 5.

Master Data Management.

O AyAUTOPHWK TeCT

O OcHosu Master Data Management
O [lata TpaHchopMmaLig KomnaHil

O XHUTTEBMM UMKIT OAHMX

3aHATTS 6.

Pyx aaHux B komnaHii (data pipeline).

o Data pipeline

O ETL Ta ELT npouecu

O [pakThyHe 3aBaaHHs: nobyaosa ETL npouecy
O 3naya iHaMBIAYaNbHOro 3aBAaHHS

3aHaTTa 7.

AHanituka gaHux (business intelligence).

o Ornaa uiner Ta 3agad business intelligence

O OLAP vs. OLTP ky6u. Lo e i Konu ix LOpeYHO BUKOPUCTOBYBATH

o Ornaa nporpam ang business intelligence (ninepw Gartner's Magic Quadrant)

3aHaTtTa 8.

Bisyanizauis naHux Ta data storytelling.

© OCHOBHI MOMMMKM Ta HaMKpaLLi MPaKTUKK Bidyani3aLil 4aHWx

O Storytelling Ha OCHOBI AaHWX

O [1paKT1yHe 3aBAaHHS: BU3HAUYEeHHS LiiNien Ta 3a1a4 BidyarnisaLlil
O [1paKTnyHe 3aBAaHHSA: CTBOPEHHS AaLLbopaiB

3aHAaTTa 9.
MpeseHTauis rpynoBUX NpoeKTiB Ta iX 06roBopeHHs.




«MalUMHHE HaBYaHHS Ta iIHTENEKTYaNbHWUM aHani3 JaHMUX»

(«Machine Learning and Data Mining»)

JlekTop:

TpuBanicTtb Kypcy:

Mporpama kypcy:

YepTtoB Oner POMaHOBMY, OKTOP TEXHIYHKUX HayK, TPOhecop

33 ayaMTOPHI roanHU
16 NekuiMHO-CceMiHAapCbKIMX 3aHATb MO 1.5 (@CTPOHOMIUHI) roAMHK KOXHE
5 NPaKTUYHKWX 3aHATb + 1 ek3ameH no 1.5 (aCTpoHOMIUHI) roamHK

3aHqaTtTa 1.
Bctyn (MoTHBauUif).
O BW3HaYeHHSA MaLLMHHOIO HaB4YaHHS. [p1Knaam 3aaad pPisHKX TUMIB HaBYaHHSA. bazoBa cxema MallMHHOIO HaBYaHHS.

3aHaTtTa 2-3.

O KnacuoikauiriHi meTprku: Mmatpuusa nomunok (Confusion matrix) i NOMMIKK NepLLOro Ta ApYroro poAy, 40N
npaBWnbHKX Bianosigen (Accuracy), TouHicTb (Precision) i nosHoTa (Recall), F-mipu (F-Scores), koedilieHT kopenauii
MeTbtoca (Matthews Correlation Coefficient, MCC), Precision-Recall kpmBa (curve), ROC («reciever operating
characteristic»)-kpvBa, Area under curve (AUC), koediuieHT xuHi (Gini coefficient). biHapHuii Ta 6araToknacoBmi
BMMAOKM.

3aHaTTa 4-5.
o [lepeBa npuiHaTTA piweHb (Decision Trees). EHTponisa LLleHHoHa. Knacudikallist 3 AMCKPETHUMM Ta HEMEepPEPBHUMMU
aTpubyTtamu. BuaineHHs npasumn.

3aHaTtTa 6.

o biHapHi (CART) Ta HebiHapHi (ID3, CHAID) Buan aepes. Kputepil posiienneHHs: npupicT ibopmadii (Information Gain),
HopMai3oBaHWi NpupicT iHbopmaii (Information Gain ratio), HeogHopiaHicTb kuHi (Gini impurity), nommnka
knacuoikauii (Classification error), kputepin Xi-kBagpat (Chi-square test statistic for independence). O6pizaHHs aepeB
(pre-pruning, post-pruning). 06po6ka NponyLLEeHUX 3Ha4eHb, NapaneniaLlis.

3aHaTtTa 7.

O MeTpuuHi meToam knacudikallii Ta perpecii (Distance-Based Classification & Regression Methods). XXafi6Hi Ta NiHMBI
anroputmu (Eager vs Lazy learners). [inoTe3n KOMNaKTHOCTI Ta HenepepBHOCTI. ANroprTM K HaMOAMKYMX CyCiaiB.
[Min6ip Baris. [liarpama BopoHoro. LLlyMoBi xapakTepncTrkun. Hopmanisadis xapaktepuctunk. Metprka MiHKOBCbKOTO,
KOCMHYCHa Mipa, BiACTaHb Xakkapaa, BiACTaHb XeMiHra. TouHi Ta HabnmxXeHi MeToam NOLLYKY HaubMK4UMX CyCifiB.




3aHaTTa 8.

O Peanizalis Ta gocnimkeHHa MeToaiB Knacuikallii Ta perpecii (aepesa NpUMHATTA pilieHb Ta METPUYHI METOAN).
BUKOHaHHS iIHOMBIAYaNbHWX AOMALLHIX 3aBAaHb 3 peanisalil Ta AOCNIMKEHHA METOAIB KnacKdikauil Ta perpecil,
Npe3eHTaLlisl, 0BroBOPEHHS | 3aXMCT pe3ysbTaTiB.

3aHaTTa 9.

O JliHiMHI momeni knacvdikalii Ta perpecii. MeToa MiHiMi3aLil eMnipuyHOro puanky. MNMoHatTs Biactyny (margin). Perpecia 3i
LuTpadoMm. PisHi Buan perynapw3adil. CueHapil P-6inbuie-N. JlorictiyHa perpecis. HeabanaHcoBaHi knacu. PerpeciviHi
METPHKMN.

3aHarTa 10.
o baeciscbki meToam (Bayes methods). beaymosHa (anpiopHa) Ta ymoBHa (@anoctepiopHa) MMOoBIpHiCTb. Teopema baeca.
HaisHuWi baecis anroputm (Naive Bayes Algorithm). 3rnamkyBaHHa Jlannaca.

3aHarTa 11.

O Peanizalis Ta focnimxeHHA MeTOAIB knacudikallii Ta perpecii (noricTMuHa perpecis Ta baeciBcbki MmeToam). BUkoHaHHS
iHOMBIOYaNbHWX AOMALUHIX 3aBAaHb 3 peanisalil Ta ZoCNimMKEHHs METOAIB Knacudikauil Ta perpecil, npe3eHTaLis,
0BroBOPEHHS | 3aXMCT pe3ynbTaTiB.

3aHaTTsa 12.

O Knactepwm3auisa (Clustering). Tunum KnacTepHWX anropuTMiB: niacki anroputmun (Metod K-means) Ta anroputMmu iepapxidHol
Knactepu3allii (arnomepaT1eHi Ta po3aingarodi). YKopcTka Knactepu3auia Ta M'aka (HediTka) knactepuaadia (MeToq,
C-means). BUaHaueHHd KinbkoCTi knacTepis. binabkicTb knacTepis. Mogeni, 3acHoBaHi Ha winbHocTi (DBSCAN i OPTICS).

3aHarTa 13.
O Peanizauis Ta 4OCTIDKEHHS METOAIB KacTepmaallil. BUKOHaHHS iHAMBIAyanbHMX OMaLLHIX 3aBAaHb 3 peasisalil Ta
OOCNIMKEHHS METOAIB KNacTepu3allil, npe3eHTaLlis, 06roBOPeHHS | 3aXMCT pe3y/braTiB.

3aHartTa 14.

O Bigbip Ta cMHTE3 IHPOPMATUBHMX XapakTepUCTUK abo 3HMKeHHS po3mipHocTi (Feature selection & extraction): Bin6ip
iHbOpMaTMBHMX xapakTepucTuK (feature selection), cuHTE3 iHGOPMaTUBHMX XapakTepucTuk (feature extraction),
MeToaM, BOYOOBaHI B MOZeNb HaBdaHHA (embedded models). (HopmoBaHa) B3aemHa iHdopmaLig. MeToz ronosHMx
komnoHeHT (principal component analysis, PCA). MeToa He3anexHux komnoHeHT (independent component analysis,
ICA). iHIHWI anckpumiHaHTHWI aHania (linear discriminant analysis, LDA).

3aHarTa 15.
O Peanizauis Ta OCNIMKEHHSA METOLIB 3HWXEHHSI PO3MIPHOCTI. BUKOHaHHS! iIHOMBIAYanbHWX AOMALLHIX 3aBAaHb 3 peani3allii Ta
AOCNIMKEHHA METOAIB BiAOOPY Ta/ Uk KOHCTPYHOBAHHSA XapaKTEPUCTHK, NMPe3eHTaLlid, 0BroBOPEHHS | 3aXMCT pe3y/bTaTis.
















«HeWnpoHHi Mepexi Ta [MMboKe HaBUYUaHHSA»

«Neural networks and Deep Learning»

JlekTop:

TpuBanicTb Kypcy:

Mporpamakypcy:

JNlektop: Ceprin Ogpibeup, K. d.-M. H., Senior Data Scientist, Vodafone Ukraine

24 ayauTOPHI FOAMHU

6 - NeKUiMHMX 3aHATb

9- NpaKTUYHUX 3aHATb

4 - NeKUiMHO NPaKTUUHMX 3aHATb

1 - KOHTpONbHa po6oTa/Koa peB’to

3aHarra 1 (nexuyin)
O Bctyn 1a po3ymiHHs Deep learning Ta Neural networks.

3aHaTTAa 2 (NpaKTHUYHe 3aHATTA)
O Neural networks Ha npakTuUi, ornsa nonynapHux dpermaopkis, PyTorch Ta noHaTTa tensor. Onepadii 3 tensor

3aHaTtTa 3 (NpakTHUHe 3aHATTA)
O Pipeline HaBuyaHHA Neural networks. Dataset Ta Dataloder

3aHarTa 4 (nexuyin)
O Betyn B NLP (Natural Language Processing). BektopHe npenctaBneHHs cnis. Mogenb word2vec

3aHaTTa 5 (npakTHUHe 3aHATTA)
O Po3yMiHHsi peKypeHTHOI HelpoHHOI Mepexi. [Mobynosa apxitektypy RNN (Recurrent Neural Networks),
LSTM ta GRU Ha npakTuui

3aHaTTa 6 (NpaKTUUHE 3aHATTA)
O 3ropTkoBi HerpoHi mepexi. 3agaui komn’totepHoro 3opy. Apxitektypa CNN (Convolutional Neural Networks) Ha npakTuui

3ausaTTa 7 (koHTpOonbHa po6oTa/koA peB’io)
O Code review




«[1pOrHO3HWM aHani3 i YacoBi paan»

(«Predictive Analytics and Time Series Analysis»)

JlekTop: JTrobumnk JleoHia MmuxainoBuy, OOKTOP TEXHIYHMX HaYK, Npodecop

TpuBanictb Kypcy: 24 ayaAWTOPHI FOAMHM
12 nekuiMHWx 3aHATb Mo 1.5 (ACTPOHOMIUHI) FOAMHM KOXKHE,
4 NPaKTUYHWMX 3aHATTS Mo 1.5 (@CTPOHOMIYHI) FOAMHM KOXHE.

Mporpama kypcy:  3anatTa 1 (Jlekuis).

MporHo3HMH aHani3 - NPUHLMNKU, METOAH, 3aCO6M.

O [1porHo3Ha aHaniTmka - uini, 3aBAaHHs, etanu. [oHATTA NPOrHO3Y, OLHKA SKOCTI MPOrHO3yBaHHS. [1puHUMMIK
MPOrHO3YyBaHHS, MPOrHO3YUM MOAEN! | anropuTMmu. CTaTUCTUYHI MeToan. ONMCoBI CTaTUCTUKK. CTaTUCTUYHI
BUCHOBKM. [1epeBipKa rinoTes i 06UMCNEHHS CTaTUCTUK. [IpOrHO3Ha CTaTUCTUKA.

O YacoBi paam - BU3HaueHHs, npuknaan. CTpyKTypa i IEKOMMNO3MLIst YaCcoBMX psaiB. TpeHa, Ce30HHa, UMKIIYHA
KOMMOHEHTH, 3anuikum. CTauioHapHi Ta HecTauioHapHi paan. Moaeni AMCKPETHUX BUMaAKOBKX NMPOLECIB.
ABTOKOPENLIS | CNeKTpanbHa LWiNbHICTb.

3aHarTa 2 (Jlekuis).

OuiHIOBaHHSA i NPOrHO3yBaHHS NOJIIHOMiasIbHOro TpeHAy.

O 3rnamxyBaHHs Yyacosux padis. OUiHFOBaHHS MapameTpiB NoNiHOMIanbHWX Modenen TpeHay. CnnarHoBI Modeni TpeHAY.
Bubip onTrmManbHoro ctyneHs noniHoma. lNpobnema manol Bubipkn. Moaeni TpeHay, onTumanbHi 3a cknaaHicTio. MeTon
BMOPSIAKOBAHOI MiHIMI3aLil pU3KKY.

O OuiHIOBaHHS HecTauioHapHOro TpeHay. Koe3He cepeHe. EKcnoHeHuianbHe 3rnamkyBaHHsA. Mogenb bpayHa. JTiHinHKMM
Tpern, moaenb Xonbra. MynsTUNAIKaTUBHWIA TPEHL | CE30HHICTb, MOAENb XoNnbTa-BiHTepca. AOUTUBHUM NiHIMHKMM TpeHa
AQ 7o | CE30HHICTb, MOAeNb Tenna-Benmka. HanaliTyBaHHSA aganTMBHKUX Modenen, moaens Tpirra-Jliva. AHani3 ageKBaTHOCTI

iA!ﬁ " afanTmBHUX Moaenen. Cniokyrounit KOHTPOSTbHMM CUTHa.

3aHaTTa 3 (Jlekuis).

CTpYKTYpHHH aHani3 yacoBux psaaiB. [IporHo3yBaHHSA LUKNIYHOIO TpeHAY.

O [IMHaMIYHMIM MeTOoA rONMOBHUX KOMMOHEHT. CUHIYNAPHMM cnekTpanbHuii aHania (SSA). Mobynosa maTpuLi
croctepexeHb. AHani3 roIoBHMX KOMMOHEHT. [Tobynosa SSA nporHo3y. ANropuT™ «[yCeHnLs».

O CTPYKTYpHMM CneKkTpanbHmi aHania. [ofirapMoHiyHi Mogeni. ALanT1BHI rapMOHIMHI GinbTpy. HanawwtyBaHHS
napameTpig. [loslirapMoHiyHi Mogeni. [TporHo3yBaHHSA LMKNIYHWMX TPEHAIB.




3ansaTTsa 4 (MpakTKka).
LocnipxeHHs meToAiB 3rnaaXyBaHHS | A6KOMNO3ULT YaCOBUX pSAAIB.

O BWKOHaHHS iHAMBIOYanbHMX OOMALUHIX 3aBAaHb MO BUAIMEHHKO | MPOrHO3YBaHHSA TPEHIB YaCoBMX PSAAIB, Mpe3eHTauid,
0BroBOPEHHS | 3aXMCT pe3ynbraTiB.

3aHarTa 5 (Jlekuis).

PerpecivHi nporHosytoui mogeni.

O TNpOrHo3yBaHHsi Ha OCHOBI MHOXWHHOI NiHIMHOI perpecil. MeTo MakcMmasnbHOI NpaBAoNoOAIBHOCTI. Teopis HoOpManbHOI
perpecil. MeToa HaMMeHLLMX KBaApaTiB. Y3arabHeHi NiHiMHI perpeciiHi nporHo3yrodi Moaersni.

O MynbTuikonniHeapHiocTb. Perynsapusadis i rpebHeBa perpecis. PobacTHa perpecis. Bubip dyHKUil BTpaT. ®yHKLI BTpaT
BanHika i Xy6epa. OnTrmManbHi Ha knaci GyHKLII BTpar.

3aHaTtTa 6 (Jlekuis).
ABTOperpeciiHi nporHosytoudi mogeni.

O MeTogonoria bokca - [xeHkiHca. CTauioHapHi psau, TECTHU Ha CTaLioOHapHICTb. Moaenb aBToperpecil - 3MiHHO!

cepeaHbol (ARMA). HecTauioHapHi paan. Mogenb aBToperpecii - npoiHTerpoeaHoi 3miHHol cepeaHbol (ARIMA). Moaenb
ARIMA i3 CE30HHOK KOMMOHEHTOO. [eTepOoCKeAaCTUYHI aBTOPErpeciHi Moaeni.

3aHarTa 7 (Jlekuis).
laeHTUPIKaLiA Ta oliHIOBaHHA NapaMeTpiB aBToperpeciiHUX Mmoaenen.

O [locTaHoBKa 3amadvi ineHTndiKauil. Kputepil ineHTmdiKaLil. PeKypeHTHe OLiHOBaHHS NapaMeTpiB. Bepudikalis mogenem.
AanTWBHI aBTOPErpecinHi NpeanKTopM.

=
3ansaTTsa 8 (MpakTHka).
Po3po6ka i gocnig)xeHHs perpeciiHUX i aBToperpeciniHUX Moaenew.

O BWKOHaHHS iHAMBIAYaNbHWX AOMALLHIX 3aBAaHb 3 PO3POOKHM | LOCNIIKEHHS PErPECiMHMX Ta aBTOPErpeCiMHMX

N %’
MPOrHO3YHUMX MOAENEN, NPe3eHTaLlis, 0OroBOPEHHS | 3aXMCT pe3ysbTaTiB. m“' 27
3aHaTTs 9 (Jlekuis). Y 4‘V§7v
MporHo3yBaHHA Ha OCHOBI MAaLLUMHHOIO HaBUYaHHS.
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TOUHICTb NPOrHO3YBaHHSA 1 y3aranbHKYa 3AaTHICTb. EekT nepeHaBYaHHA. EMAipUYHi MeToaM OLUiHOBaHHS A
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y3aranbHOKY0I 30aTHOCTI. PO36MTTS HaBYanbHOI BUBIpKUM. Kpoc-Banivaauivs. MNpoueaypa KOB3HOTO KOHTPOJIHO. N
O [NobyaoBa NiHIMHKWX NPOrHO3YHYMX MOAENEN METOAAMM MALLUMHHOMO HaBYaHHS. N




3aHaTtTa 10 (Jlekuis).

MporHo3yBaHHSA Ha OCHOBI MeTOAYy ONMOPHUX BEKTOPIB.

O MeToa mMalWH onopHmx BekTopis (SVM). JTiHiiHWIA SVM meTon knacudikauii. OnTrmanbHa po3ainsatoyda rinepnioLiyHa.
JTiHiiHniA SVM meTon perpecil. Bubip dyHKUil BTpaT i MeToay perynspu3aadii. JIiHinHi SVM - npeankTopy 4yacoBux psziB.

3aHartTa 11 (Jlekuis).

MporHo3yBaHHSA Ha OCHOBI MaLLIMHHOIO HaBUaHHA. HeniHiWHiI nporHosytoui mogeni.

O aepHi MeToam MalMHHOMO HaBYaHHS. 1apa i CnpsiMAsrodi MpOCTOPUI, KOHCTPYKTWUBHI 3aCO6M NOBYA0BM AOED.
SlaepHUiA METOZ OMOPHKX BEKTOPIB. AAepHuMiA TproK. Teopema Mepcepa. daepHi HeniHinHi SVM - npeanKTopm YacoBWX psiaiB.

O HeniHiiHi aganTrBHI NPOrHO3yHYi MOAENI HECTALIOHaPHWX YaCOBKX pAaiB. PeKypeHTHa saepHa ineHT1dIKaLis.
SHWKEHHS nopsiaky mofeni. MeToa KOB3HOro BikHa. HeniHiMHI aAepHi NpeamMKTOPK 3 KIHLIEBOKOI Mam'aTTHo.

3aHatTa 12 (MpakTurka).

Po3po6ka i gocnigkeHHss NpOrHo3yUuMuX MoAesiei, Lo HaBUYaloTbCS.

O BWKOHaHHS iHAMBIAYaNbHWX AOMALLHIX 3aBAaHb 3 PO3POOKM i AOCAIAKEHHSI MPOrHO3YHOUMX MOAENEN,
No6y0BaHWX Ha OCHOBI METOAIB MALLMHHOIO HaBYaHHS, Npe3eHTaLisd, 06roBOPEHHS | 3aXMCT pe3ysbTaTiB.

3aHartTa 13 (Jlekuis).

MporHosyBaHHS KOIMHTErpOBaHUX YaCOBUX PAAIB.

O Mopgeni HecTauioHapHWX KOIHTerpoBaHux npouecis. KoiHTerpauis i TpeHau. KoiHTerpauis i KopekLis moMUIIOK.
[1pOrHO3yBaHHS KOIMHTErPUPOBAHWHbIX MPOLIECIB.

3aHaTTa 14 (Jlekuis).

MporHosyBaHHsA 6araToBUMMipHUX YaCOBUX pSAAiB.

O [logaHHst 6araToBMMIPHKMX YaCoBKX PSAZIB Y NMPOCTOPI CTaHiB. MeTon pekypeHTHOro OLiIHFOBaHHSA CTaHIB. [IMCKPETHWIA
binbtp KanmaHa. [NporHo3yBaHHsA CTaHy 6araToBUMIpHWX MOAESEN.

3aHaTTa 15 (Jlekuis).

YTOUHEHHS | po3ropTaHHs NPOrHO3HUX MOAENEH.

O YTOYHEHHSI MPOrHO3HWX Moaenen. Banigauia npeamnkTopis. Bubip moaenen, Konektnen. MeToam YyTOUHEHHS
MNPOrHO3HMX MOAENEN - CKOPIHI MOAENEW, IHTErpaList i3 3BITHICTHO, IHTErpaLis i3 3aCToCcyBaHHAMM. MOHITOPMHI NpoLEeCiB
NpOrHo3yBaHHA. OCOBNMBOCTI NPaKTUYHMX 3aCTOCYBaHb.

O Po3sropTaHHsa NporHo3Hmx moaenen. Cepaick MPOrHO3yBaHHSA. HaBYasnbHi Ta MPOrHO3HI eKCNepUMEHTU. PO3ropTaHHs
web-cny»6u NporHo3yBaHHS.

3aHartTa 16 (MpakTurka).
MpeseHTauis, 06roBopeHHs i 3aXMCT pe3yNbTaTiB KOMMEKCHOro AOMALLUHbOrO 3aBAaHHS.
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porpama HaBUYaHHSI MOXE 3MiHIOBAaTUCb NPOTArOM Kypcy





