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1. 3aranbHa indopmanisa npo BukIagaya

Smmna Onena CepriiBHa, K.T.H., 1o1IeHT. 3 1998 3 poky
BUKJIA/Ia€ B YHIBEPCUTETI HACTYIHI AUCIUILIIHU:

- IlpoekryBanHs iHGOPMAIIIHHUX CUCTEM;

- VYmpasninus [T-npoekramuy;

- CrpyKTypH JaHUX.

HanpsiMu  HayKkoBHX  JOCHI/DKEHB:  IPOEKTYBaHHSA
1HOpMaIIHHIX CUCTEM, METOIH Ta TEXHOJIOT11 00pOOKH
JaHUX, po3poOka 0a3 JaHMX Ta MPOrPAMHOTO
3a0e3neueHHs

2. Onuc HABYAJABHOI AUCIHHMILIIHA

CeMecTp, B SIKOMY BHKJIAAAETHCS JUCUMILTIHA — | cemecTp.

OO0csr tucuMnJIiHu:

5 kpenuroB €EKTC (150 roaun), y ToMy 4Hcili ayAUTOpHUX — 60 rOJIMH, CaMOCTIHHOT po6oTH 3100yBayiB
—90 roguH.

®opmu 3100y TTH OCBITH

JlenHa, qucTaHIliiiHa, AyalbHa.

Jucuumniaina — BUGipKoBa.

Buau HaBYAJBHOI AisIILHOCTI — JIEKIIi1, IPaKTUYHI 3aHATTS, CAMOCTiifHa poboTa 3100yBayva.

Buau KOHTPOJII0 — MOTOYHUI, MOYJIBHUH Ta MiJICYMKOBUH (CEMECTPOBHIA) KOHTPOJIb (1CTIUT).

MoBa BUKJIaIaHHS — YKPaiHCBKa.

3. MeTa Ta 3aBAaHHA HABYAJBLHOI MCHMILTIHA

Mera BHBYEHHS — HAQJaHHS CTyACHTaAM 3HaHb, YMIiHHS, i1HQOpPMANIMHUX TEXHOJNOTIH Ta
IHCTPYMEHTAJIBHUX 3aC001B /I BUKOHAHHS JOCIIKEHb 3 PI3HOMaHITHUMH Ha0OpamMH JaHUX.
3aBaannsa. Kypc npucBsueHHil BHBUECHHIO METOJMYHUX NPHUHOMIB Ta IHCTPYMEHTAJBHUX 3aco0iB,
HEOOXIJHUX JUIsl MpOrpaMHOI peasizallii Mozeneil Ta ajlropuTMiB MEPEeTBOPEHHs, JOCIHIIKEHHsS Ta
Bi3yaJri3alii JaHuX 3a JTomoMororw MoBu Python. BuBuaroThest ocHOBHI MokiIiBOCTI 0i0mioTek Pandas,
NumPy, Regex, Matplotlib, Seaborn. IlpakTuuni 3aBgaHHs mnependavaroTb poOOTY 3 MyOJIYHUMHU
HaO0OpaMU JIaHHX: TIONTYK HAOOPiB JaHUX B IHTEPHETI, 3aBaHTAXKCHHS, OUYHIIICHHS Ta 00poOKa JaHUX, a
TAKO’K Bizyallizallis Ta penpe3eHTallis pe3yibTaTiB JOCTiIKEHHS.

O4ukyBaHi pe3yJbTaTH HAABYAHHS

3a pe3ynbTaTé BUBYCHHS KYpPCY CTYJEHTH IOBUHHI 3HATH:

- 3aco0u Ta METOJMYHI MPUHOMH JTOCITIHKCHHS TaHUX;

- MO>KJIMBOCTI OCHOBHUX MOAYNIB Ta 0i0miotrek mMoBu Python st oOpoOku, oumiieHHs Ta
Bi3yauti3alii JJaHuX;

- OCHOBHI BUMOTH 10 JOCIIIKEHHS JAaHUX.



YmiTn:

- o0upaTH IHCTPYMEHTAJIbHI 3aC00M JJIsl OTPUMaHHs, 30€peKeHHS Ta IEPTBOPEHHS J1aHUX;

- aHaJli3yBaTH, CTPYKTYpyBaTH Ta OOpOONATH JaHi 3 30BHIIIHIX JDKEpes, B TOMY YHCIHI
3alTyMJICHUX;

- Bi3yaJli3yBaTH Ta PENPE3CHTYBATH PE3yabTaTH JOCTIKEHHS JaHUX;

- PO3po0IISITH IpOorpaMHe 3a0e3MeYeHHS ISl TOCIIKSHHS JaHNX;

- CaMOCTIIHO BUKOHYBATH JTOCIIPKEHHSI JaHUX.

4. 3MicT HAaBYAJBHOI JUCIHUILIIHA

3micToBHuit Mmoayab Nel. 3aco0u Ta TexnoJorii Data Science.

Tema 1. Bcemynna nexyis
- Dopma 3aHamyb: aeKyis, camocmilina poboma.

- Obcsie ayoumoprozo nasanmadicenus: 1-2 200uH.
- 06086 ’53x061 npeomemu ma 3acobu (001a0HAHHS, YCMAMKYBAHHSA, MAMePiaiu, IHCMPYMeHmu):
Komn romep 3 NiOKAIOYEHHAM 00 IHMepHem.

[Ipenmer BuBYeHHS 1 3amaui aucuuriinn «OcHoBu Data Science 3 moBoro Python». Data Science sik
MEKIUCIMIUTIHADHA HAyKOBa Ta MpaKTHYHA Taly3b. 3B’A30K 3 IHIIMMH JUCIHILTIHAMH.
IacTpymenrtanbHi 3acobu. biaokaortu Jupyter. Cepenosuiiie Google Colab.

- Obcsie camocmitinoi pobomu 3000y8auis. 2-3 200uUHU.

OmnparroBaHHs Matepiany Jekuiid. @opMyBaHHs MUTaHb A0 BUKJIaJaya.

Tema 2. Ocnosu cunmaxcucy Python.
- Dopma 3aHAMb. NeKYia, APAKMUYHe 3aHAMMms, CaMOCmitina poboma.

- Obcse ayoumopnozo Hasanmaxcenus: 4-6 200uH.

- 00608 ’s3K061 npedmemu ma 3acodou (061a0HAHHS, YCMAMKYBAHHS, MAMEPIAIU, IHCMPYMEeHmu):
KoMnN tomep 3 6CMaHo8IeHuM npoepamuum 3abesnevennam: Python, VS Code abo inwa IDE, moocnuse
BUKOHAHHA 3a80aHb 6 cepedosuwyi Google Colab.

OCHOBHI CHHTaKCHYHI KOHCTpYKIii. 3acobu Bimmaaku. OTpuMaHHs JOBiIKOBOI iHpOpMalii. yHKITI.
OcHoBH (DYHKIIIOHAJIBHOTO MiAXOY.

- Obcse camocmitinoi pobomu 3000y8auis. 4-8 200uH.

OmnpamroBanHs MaTepiany Jekiiid. dopMyBaHHS MHTaHb 10 BHUKJIaaada. PoboTra 3 mporpaMHUM
3a0e3neyeHHs M, HaAMMCaHHs MPOrpaMHOro KOAY BIAMOBIAHO 10 TeMH 3aHATTA. OdopmiieHHS 3BITY 3
MIPAKTUYHOTO 3aBJaHHS Ta MirOTOBKA JIO MOTO 3/1a4i.

Tema 3. Poboma 3 mexcmom y Python.

- Obcs2 ayoumopno2o Hasanmadicenusi: 4-6 200uH.

- 00608 ’s3K061 npedmemu ma 3acodou (061a0HAHHS, YCMAMKYBAHHS, MAMEPIAIU, IHCMPYMEeHmu):
KoMnN tomep 3 6CMaHO81eHUM npocpamuum 3abesnevennsam: Python, VS Code abo inwa IDE, mooicnuse
BUKOHAHHA 3a80aHb 6 cepedosuwyi Google Colab.

Tun nanux class 'str' . Metoau po6otu 31 crpokamu. PerynspHi Bupasu, maket regex. OcuoBu Text
Mining.

- Obcsie camocmitinoi pobomu 3000y8auis. 4-8 200uH.

OmnpamtoBands Matepiany jekiid. @opmMyBaHHS MHUTaHb 1O BHKIanada. PoboTa 3 mporpaMHUM
3a0e3MeueHHsIM, HAITMCaHHS MPOrPaMHOT0 KOAY BIAMOBITHO 10 TeMHu 3aHATTs. OpopMieHHS 3BITY 3
MPAKTUYHOTO 3aBJAaHHS Ta IMirOTOBKA JI0 MOTO 3/1a4i.

Tema 4. Cnucku ma Konexyii.
- Obc¢se ayoumoprno2o Hasanmaxcenus: 4-6 200uH.
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- 06086 ’a3x061 npedmemu ma 3acoou (001a0HAHHS, YCMAMKYBAHHS, MamMepiaiu, IHCMPYMeHmu).:
KOMN tomep 3 6CIMAHO0GNIeHUM Npocpamuum 3abesnevenuam: Python, VS Code abo inwa IDE, moocnuge
BUKOHAHHA 3a60aHb 6 cepedosunyi Google Colab.

Criucku, KOpPTEeXi, MHOXKWHH, ClIOBHHKH. Ormeparlii 3 KOJEKIisMH. ['eHepyBaHHS Ta TIEPETBOPCHHS
cnuckiB. Hapi3ka criickiB
- Obcsie camocmitinoi pooomu 3000y8auis. 4-8 200uH.

OmnpamroBanHs Matepiany Jekiid. @opMyBaHHS MHTaHb 10 BHUKJIagada. PoboTra 3 mporpaMHUM
3a0e3neueHHs M, HAMMCAHHS MPOrpaMHOr0 KOIY BIAMOBIAHO M0 Temu 3aHATTSA. OdopmieHHS 3BITY 3
MPAKTUYHOTO 3aBJaHHS Ta MATOTOBKA 0 WOTO 3/1a4i.

Tema 5. Macueu Numpy.
- Obcse ayoumopnozo Hasanmaxicenus: 2-4 200uH.

- 00608 ’s13k061 npedmemu ma 3acodou (061a0HAHHS, YCMAMKYSAHHS, MAMEPIAIU, IHCMPYMEeHmu):
KOMN tomep 3 6CIMAHO0GIeHUM npocpamuum 3abesnevenuam: Python, VS Code abo inwa IDE, mooiciuge
BUKOHAHHA 3a60aHb 6 cepedosuwyi Google Colab.

bibmioreka numpy. MacuBu. ['eHepyBaHHS MacuBiB. MeToau poOOTH 3 MacuUBaMHU. ATperaTopw.
Apudmernuni onepanii (Bektopusaiiis). Hapizka macusis. @inbTparisi.

OmpamtoBanHs Matepiaimy nekmif. dopMmyBaHHS NUTaHb 10 BUKiIagada. PoOora 3 mporpamHUM
3a0e3neueHHsIM, HallMCaHHs MPOTPaMHOTr0 KOAY BIAMOBIAHO 10 TeMH 3aHATTS. OdopmieHHs 3BITY 3
NPaKTHYHOTO 3aBJaHHS Ta MiATOTOBKA JI0 HOro 3/1a4i.

[TinroToBKa 10 MOAYIBEHOTO KOHTPOJIIO.

MoayibHuUI KOHTPOJB 1

- Dopma 3aHAMb GUKOHAHHSA MECMOBUX 3A80AHb (34 PIUEHHAM JeKmopa O0O0nyCKAEMbCsl
npogeoeH s Y OUCMAHYIUHIL (opmi).

- 06cs2 ayoumopHno2o HaBaHmMadiceHHs: 2 200UHU

- 06086 ’53x061 npeomemu ma 3acobu (001A0HAHHS, YCMAMKYBAHHSA, MAMePIaiu, IHCMPYMEeHmu):
Komn romep, NiOKIOUeHHs: 00 IHmepHem).

- Ob6cs2e camocmitinoi pobomu 3000y8a4ie — 3a He0OXIOHICMIO.

3micToBuii MoayJb 2. JlocaigxeHHss JaHUX

Tema 6. bioniomexa Pandas. Cepii oanux
- Obcsie ayoumopnozo Hasanmaxicenus: 4-6 200uH.

- 06086 ’53x061 npeomemu ma 3acoou (001A0HAHHS, YCMAMKYBAHHS, MAMePIaiu, IHCMPYMeHmMuU).
KOMN tomep 3 6CIMAHOBIeHUM Npocpamuum 3abesnevenusm: Python, VS Code abo inwa IDE, moociuee
BUKOHAHHA 3a60aHb 6 cepedosuwyi Google Colab.

bibmioreka Pandas. CtpykTypa Series. [nnekcyBanns cepiii. Onepariii Haa cepissMu. 3amuTH JIO Cepiid.
- Obcsie camocmitinoi pobomu 3000y8auis. 4-8 coouH.

OmnpamroBanHs MaTepiany Jekiid. @opMyBaHHS MHTaHb 10 BHUKJIaaada. PoboTra 3 mporpaMHUM
3a0e3MeueHHsIM, HAITMCaHHS MPOrPAaMHOT0 KOAY BIAMOBITHO 10 TeMHu 3aHATTS. OpopMieHHS 3BITY 3
MPAKTUYHOTO 3aBJAaHHS Ta IMirOTOBKA JI0 MOTO 3/1a4i.

Tema 7. Cmpyxmypa DataFrame.
- Obcs2 ayoumopnoco HasaumadiceHus: 4-6 200uH.

- 0606 ’s3x061 npeomemu ma 3acobu (061a0HAHHA, YCMAMKYS8AHH, MAMEPIAU, IHCMPYMEHMU):
KoMnN tomep 3 6CMaHo81eHuUM npocpamuum 3abesnevennsam: Python, VS Code abo inwa IDE, mooicnuse
BUKOHAHHS 3a80aHb 6 cepedosuwyi Google Colab.

Crpykrypa nanux pandas DataFrame. [Hnekcaris, MyasTHiHACKCH. 3anuTu A0 ¢ppeiimiB. KonkareHarris
Ta 3JIUTTA PpeimiB.
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- Obcsie camocmitinoi pobomu 3000y8auis. 4-8 coouH.

OmnpamoBanHs MaTepiany Jekiid. @opMyBaHHA MHUTaHb 1O BHKIanada. PobGora 3 mporpamMHUM
3a0e3MeYeHHsIM, HAIMMCaHHS MPOTPAMHOTO KOJIY BIAMOBIAHO 10 TeMH 3aHATTSI. OdopmieHHsS 3BITY 3
MPAaKTUYHOTO 3aBJIAaHHS Ta MiATOTOBKA /10 HOTO 37aui.

Tema 8. Poboma 3 nyoniunumu nabopamu oanux.
- 0b6cs2 ayoumopno2o HasaumasiceHus: 4-6 200uH.

- 0606 ’s3k061 npeomemu ma 3acobu (061a0HAHH, YCMAMKY8AHH, MAMEPIAIU, IHCMPYMEHMU):
KOMN tomep 3 6CMAHO08IeHUM Npocpamuum 3abesnevenuam: Python, VS Code abo inwa IDE, mooicnuge
BUKOHAHH3 3a80aHb 6 cepedosuwyi Google Colab.

3aBaHTa)XeHHS JaHMX 3 MyOaiunux mkepen (Ykperar, Wikipedia Ta iH.). Ounmenns nanux. Bukonanss
3aIMTIB.
- Obcse camocmitinoi pobomu 3000y8auig: 4-8 200un.

OmnpamoBanHs MaTepiany Jekiid. @opMyBaHHS MHTaHb 10 BHUKJIaAada. PoboTa 3 mporpaMHUM
3a0e3MeYeHHsIM, HAIMMCAHHS MPOTPAMHOTO KOy BIAMOBIMHO 10 TeMH 3aHATTI. OdopMiIeHHS 3BITY 3
MPAKTUYHOTO 3aBJaHHS Ta IMiJrOTOBKA JIO MOTO 3/1a4i.

Tema 9. OcHo8U MAWUHHO20 HABYAHHS.
- Ob6cs2 ayoumopno2o Hasanmadicenus: 4-6 200uH.

- 0606 ’s3x061 npeomemu ma 3acobu (061a0HAHHA, YCMAMKYS8AHH, MAMEPIay, IHCMPYMEHMU):
KoMn romep 3 6CmManoeieHum npoepamuum zabesneuenuam: Python, VS Code abo inwa IDE, moxciuse
BUKOHAHHA 3a680aHb 6 cepedosuwyi Google Colab.

Hapuanss i3 BunTenem (KOHTPOJIbOBaHE) Ta 0€3 BUUTENs (HEKOHTPOJIhOBaHe). Meronu kiacudikaiii Ta
knactepusaiii. OCHOBU ITMOOKOr0 HaBYAHHS.
- Obcsie camocmitinoi pobomu 3000y8auis. 4-8 2oouH.

OmnpamoBanHs Matepiany Jekiid. @opMyBaHHS MHTaHb 10 BHUKJIaaada. PoboTra 3 mporpaMHUM
3a0e3MeUeHHsIM, HAITMCAaHHS MPOrPAaMHOTr0 KOAY BIAMOBITHO 10 TeMHu 3aHATTS. OpopMieHHs 3BITY 3
MPAKTUYHOTO 3aBJAaHHS Ta MirOTOBKA JI0 MOTO 3/1a4i.

Tema 10. Bizyanizayis oanux.
- Obcse ayoumopro2o HasanmasiceHus: 4-6 200uH.

- 00608 ’s3K061 npedmemu ma 3acodou (061a0HAHHS, YCMAMKYBAHHS, MAMEPIAIU, IHCMPYMeHmu):
KoMn romep 3 6CmanosieHum npoepamuum zabesnevenuam: Python, VS Code abo inwa IDE, mosciuse
BUKOHAHHA 3a680aHb 6 cepedosuwyi Google Colab.

bibnioreka Matplotlib. ba3oBi Buau niarapm: rpadiku, cToBOYaTi aiarpaMu, TicCTOrpamu, dlarpaMu
po3scitoBaHHA. OpopMIICHHS Jiarpam

Tema 11. Crnaoni eizyanizayii.
- Obcsz ayoumopHo2o HasanmasiceHus. 4-6 200uH.

- 06086 ’a3x061 npeomemu ma 3acoou (001A0HAHHS, YCMAMKYBAHHS, Mamepianu, IHCmpyMeHmu).
Komn romep 3 6cmanoeieHum npoepamuum zabesnewenuam: Python, VS Code abo inwa IDE, mosciuse
BUKOHAHHA 3a680aHb 6 cepedosuwyi Google Colab.

[punmunu Kaipo. Yopauna nanux. Pobota 3 cy6ruioramu. bibmioreka Seaborn.

- Obcsie camocmitinoi pobomu 3000y8auis.; 4-8 co0uH.

OmpairoBanHsi Marepiany Jiekiiid. DopMmyBaHHs TUTaHb N0 BHUKJIagada. PobGoTa 3 mporpamMHUM
3a0e3neueHHsIM, HAMMCaHHs POrPaMHOTO KOAY BIAMOBIAHO M0 TeMmH 3aHATTA. OdopmieHHS 3BITY 3
MPAKTUYHOTO 3aBJaHHS Ta MiJATOTOBKA J0 MOTO 3/1a4i.

[TigroToBKa 10 MOIYABRHOTO KOHTPOJIO.

MoayabHUI KOHTPOJIb 2



- Dopma 3aHAMb. BUKOHAHHA MECMOBUX 3A80AHb (34 PIUEHHAM JIleKmopa O0O0nyCKAemvCsl
npogeoeH s Y OUCMAHYIUHIU (opmi).

- Obcsiz ayoumopHo2o HasanmaxiceHus. 2 200uHu

- 006086 ’53x061 npeomemu ma 3acoou (001A0HAHHS, YCMAMKYBAHHS, Mamepiaiu, IHCMpPYMeHmu).
KoMn romep, niOKIOUeHHs: 00 IHmepHemy.

- Ob6cse camocmitinoi pobomu 3000y8a4ie — 3a HeOOXIOHICMIO.

5. InauBinyasbHi 3aBIaHHA
He nepen6aueno HaBUaTbHUM IJIAHOM

6. MeToau HABYAHHSA
[IpoBeneHHst ek, 1abOpaTOPHUX 3aHATh, IHAWBIAYyaIbHI KOHCYJbTAIlli (MpU HEOOXI1THOCTI),
camocTiiiHa poOoTa CTY/ICHTIB 32 MaTepiaiaMu, Omy0JIiKoBaHUMU Kadeaporo (METOUYHI TOCIOHHKH).

7. MeToau KOHTPOJIIO
IToTouHnii KOHTPOJIb (TEOPETUYHE OMMTYBaHHA I PO3B’SA3aHHSA NMPAKTHUYHUX 3aBJaHb), MOIYJIbHUMN

KOHTPOJIb (TECTYBaHHS 32 PO3ALIaMHU KypCy) Ta MiICYMKOBHH (CeMeCTpOBUI) KOHTPOJIb (1ICIIHT).

8. Kpurepii oniHiOBaHHS Ta po3noaii 0aJiB, AKi OTPUMYIOTH 3100yBavi

Cka1oB1 HABYAJIBHOT banu 3a onHe KinbKicTh 3aHATH CymapHa KUJIBKICTh

poboTH 3aHATTS (3aBAAHHS) (3aBanb) OautiB

3micmosnuti mooynw 1

BukoHaHHS 1 3aXUCT 0...10 3 0...30

MIPAKTUYHUX 3aBIaHb

MoaynpHUN KOHTPOJIb 0...15 1 0...15

3micmosHuil Mooyb 2

BukoHaHHS 1 3aXUCT 0...10 4 0...40

MIPAKTUYHUX 3aBIaHb

MoayinbHUN KOHTPOJIb 0...15 1 0...15

3a cemecmp 0...100

IIpuiinaTa mWKaaa OWiHIOBAHHS

Cyma 6a11i13"3g e B Omninka 1 eK3aMeHy, Kypcoso2o npoekmy (poOOTH), IPAKTHKU
HABYaJIbHOT JisTILHOCTI

90-100 BIZIMIHHO

75-89 nobpe

60-74 3aJ0BLILHO

01-59 HE3aI0BUTBHO 3 MOKJIMBICTIO IIOBTOPHOTO CKJIaaHHS

CemecTpoBuii KOHTPOJbL (ICIIUT) MPOBOAMUTHCS y pa3l BIAMOBU CTyACHTa Bia OalliB MOTOYHOTO
TECTYBAaHHA 1 3a HasBHOCTI JOIYCKY 110 icnuTy. I1if yac ckiasaHHs CEeMeCTpOBOIO ICIIUTY CTYAEHT Ma€e
MOJKJIMBICTh OTpuMaTH MakcumyM 100 Ganis.

Icnut mpoBoAMTHCS y BUIIISIAI TeCTyBaHHA. TecT ckiamaetscss 3 30 MUTaHb 3aKPUTOTO THITY
(MakcHMalTbHA KIJIBKICTH OalTiB 3@ BIJIMOBIIb HAa OJJHE MTUTaHHS — 2 200 3 OaJia 3aJIe)KHO BiJl CKJIATHOCTI
Ta 2 MUTaHb BIAKPUTOTO TUITY PI3HOTO PiBHsI CKJIAIHOCTI (MakCMMajbHa KiUIBKICTH OaiiB 3a BiJAMOBIAbL
Ha OJTHE TIUTAHHS, 3aJIe)KHO Bij ckimagHocti — 10 ta 20 6anis).



Kpurepii oninroBanHsi podoTu 3100yBaya nNpoTiroM ceMecTpy

3anoBisiibHO (60-74). Matu MiHIMYM 3HaHb Ta yMiHb. BiampaioBaT Ta 3aXUCTHTH BCi JJaOOpaTOpPHI
po6oTu. 3HaTH 3arajbHi XapaKTEPUCTHUKH OCHOBHUX MeToniB npoekryBaHHA IC. BMmiTu po3poOmisatu
mpocti 3anuty A0 ganux moBamu SQL Ta LINQ, aBTomarusyBaTtu npocti CRUD omneparrii.

JHo6pe (75-89). TBepmo 3HaTH MiHIMYyM 3HaHb, BUKOHATHU YyCi 3aBAaHHsA. [loka3aTi BMiHHS BAKOHYBAaTH
Ta 3aXUINATH BCi 1abopaTopHi poOOTH B 00OYMOBIICHHI BHKJIAAaueM CTPOK 3 OOTPYHTYBaHHSM pPillleHb
Ta 3aX0/IiB, AKi 3aIIPONOHOBAHO Y poOOTax. 3HATH OCHOBHI CITIOCOOH MOIIYKY PillIeHb P MPOEKTYBaHHI
IC. BmiTu o0upatu CTpyKTypy Ta CTBOPIOBATH MporpaMHe 3a0e3neueHHs y BiIOBIAHOCTI 10 BUMOT.
Bigminno (90-100). [ToBHO 3HAaTH OCHOBHIN Ta JOJATKOBUI Matepiai. 3HaTh yci TeMu. OpieHTyBaTUCs
y MiIpy4yHHKax Ta mociOHuKax. J[oCKOHaIbHO 3HATU YC1 TEXHOJIOTi, SIKI BUKOPHUCTOBYIOTHCS IPHU
NPOEKTYBaHHI iHPOpMaLiiHUX cucTeM. BMmiTi OyayBaT i MOAENIOBATH CKIIAIHI CTPYKTYpH 0a3 JaHUX
Ta 3ac00U JOCTYIy 10 HUX.

9. [loiTHKA HABYAJIBHOI' O KYpPCY

BignpaitoBanHs NpoONyIIEHUX 3aHATh BiOYBA€TbCS BIANOBITHO JO PO3KIAay KOHCYJIbTallHd, 3a
MOTIePEe/IHIM TIOTO/UKEHHSIM 3 BUKJIagadeM. [IMTaHHS, IO CTOCYIOTBCS aKaJleMidHOi J00pOYecHOCTI,
po3IIIsiae BUKIaaa4d abo 3a MpoLeayporo, BU3Ha4eHO0 y [lookeHH1 Ipo akaieMiuHy J00pOUYECHICTD.

10. MeToanuHe 3a0e31eYEeHHA

1. TIlpoextyBaHHs OaraTOpiBHEBOI apxiTekTypu iHopMauiiiHux ynpasmstounx cucrem /O.€.
®enoposuy, O.C. Ammna, JI.M. Jlyrait. — X.: Ham. aepokocm. yH-T iM. M.€. XKykoBcbkoro «Xapk.
aBiar. iH-T», 2012. — 132 c.

2. TlpoexrtyBanHs iHpopMamiiftHuX cucteM [EnexTponHuii pecypce] : HaBd. mocid. A0 1ad. NpakTUKyMy
[ O.C. Sumna, O. B. Konoanosa, K. O. 3amagus. — XapkiB : Ham. aepokocm. yH-T iM. M. €.
XKyxoBcbkoro «Xapkis. aBiall. iH-T », 2021. — 79 c.

3. Cropinka qucnurutiaug: https://mentor.khai.edu/course/view.php?id=5958.

11. PexomenoBaHna Jireparypa
ba3zoBa

1. OcnoBu mnporpamyBanus. Python. Yactuna 1 [EnextponHuit pecypc|: miapydyHuK mis CTYI.
cnemianbHocTi 122 "Komm’rotepni Hayku", cnemiamzanii "[adopmariiini TexHonorii B Oiojorii Ta
meaunuHi" / A. B. SIkoBenko ; KIII im. Iropst Cikopebkoro. — Enekrponni Tekcrosi ganni (1 ¢aiin: 1,59
Mo6aiir). —  Kuis : KIII M. Iropst CikopchKOTO, 2018. — 195 c.
https://ela.kpi.ua/bitstream/123456789/25111/1/Python.pdf

2. Koctrouenko A.O. OcHoBHU nporpamyBaHHs MOBOIO Python: HaBuansHUM nocioHMK. HartionanpHMI
yHiBepcuteT «UepHiriBcbkuii koneriym» imeni T.I'. llleBuenka Y.: @OII banukina C.M., 2020. 180 c.
http://stepanivka-schooll.edukit.sumy.ua/Files/downloads/Book-Python.pdf.

3. Kpenesuu A.IL. Python y npuknanax i 3agayax. Yactuna 2. O0’€KTHO-Opi€HTOBaHE MPOTrPAMYyBaHHS.
HaBuaneuuit mociommk — K.: BIIL[ "KwiBcekuit  YuiBepcurer", 2020. - 152 c.
http://www.mechmat.univ.kiev.ua/wp-content/uploads/2021/01/python-u-prykladakh-i-zadachakh.-
ch2-oop.pdf

4. TlpoBoct ®octep, Doycerr Tom. Data Science mnms 06i3Hecy. Sk 30uparu, aHamizyBaTH 1
BUKOPHCTOBYBATH JaHi / miep. 3 aura. Anactacis JJynuenko. — 2-re Bun. — K. : Ham popmart, 2020. —
400 c. ISBN 978-617-7730-03-2 (mamepoBe Bumanns). ISBN 978-617-7730-04-9 (emekrponHe


https://mentor.khai.edu/course/view.php?id=5958
https://ela.kpi.ua/bitstream/123456789/25111/1/Python.pdf
http://stepanivka-school1.edukit.sumy.ua/Files/downloads/Book-Python.pdf
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BumaHHs).  https://nashformat.ua/pdf-preview/data-science-dlya-biznesu.-yak-zbyraty-analizuvaty-i-
vykorystovuvaty-dani-709241

JlonomixkHa

1. Jake VanderPlas. Python Data Science Handbook. Released November 2016. Publisher(s): O'Reilly
Media, Inc. ISBN: 9781491912058. https://jakevdp.github.io/PythonDataScienceHandbook/

2. Wes McKinney. Python for Data Analysis: Data Wrangling with pandas, NumPy, and Jupyter. 3rd
Edition. Released August 2022. Publisher(s): O'Reilly Media, Inc. ISBN: 9781098104030.
https://wesmckinney.com/book/

12. Inopmaniiini pecypcu

1. Hoxymenraris Python. https://docs.python.org/uk/3/index.html

2. €pren lomok. Mama po3sutky B Data Science, ab6o Sk cTaTu [OOCHITHUKOM JaHUX.
https://dou.ua/lenta/articles/how-i-became-data-analyst/

3. https://medium.com

4. https://www.kaggle.com

5. https://pslcdatashop.web.cmu.edu/index.jsp

6. https://stackoverflow.com/questions/tagged/python
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