CHJIABYC HABUYAJIBHOI JUCHUIIJITHU «IIpukiagHe nporpamyBanus - Pythony

YnukapsoB €Bren AnaromiiioBuy, 10ktop |Konrakrna ingopmanis |e-mail: e.chychkarov@duikt.edu.ua; cropinka kypcey

JlekTop Kypcy TEeXHIYHUX HayK, mpodecop, mpodecop Jekropa (e-mail), B classroom —https://classroom.google.com/c/
Kaeapyu MTYYHOTO iHTEIEKTY CTOpiHKa KYpCy NjgxMzU2NzU4Mzgw?cjc=cienkSm

TI'any3b 3HaHB PiBenb BUIIOT OCBiTH OaxamaBp

CrneniajbHiCTh Cemectp

OcgiTHs nporpama

3a BUgaMu 3aHTh:

O6esr: Kpenutis ECTS I'ogun

Jlexmiit CeMiHapChKUX 3aHATH [IpakTHIHUX 3aHATH JlaGopaTopHHUX 3aHATH CamocTiifHa MiAroTOBKa

5 150 18 -

18 18 96

AHOTAIUA KYPCY

B3aeMo03B’s130K Y CTPYKTYPHO-JIOTi4Hiil cxeMi

OCBITHI KOMIIOHEHTH, SIKi IEpEAYIOTh BUBYCHHIO

OCBITHI KOMIIOHEHTH IS IKKX € 0a30BOIO

BuBYeHHS cTyAeHTaMH IPUHLIMIIB MPOrpaMyBaHHs Ha MOBi Python, oTpuMaHHs MPaKTUYHUX HABUYOK CTBOPEHHS MPHUKIIATHUX TIPOrpaM i peastizalii anroputMminB

Mera kypcy: |00poOku iHdopmanii Ha MoBi Python, a Takok OoTpHMaHHS HaBUYOK PO3POOKH IONATKIB, IO PEayi3ylOTh aITOPUTMU MAIIMHHOTO HABYAHHS Ta IUTYYHOTO

IHTEJEKTY.

KoMIleTeHTHOCTI BiAOBiTHO 10 OCBITHLOI MPOrpaMu

Soft- skills / 3araiabHi komnerenTHOCTI (3K)

Hard-skills / Cneniaabhi komnerentHocTi (CK)

3K1. 3naTHIiCTh 10 aOCTPAKTHOTO MUCIICHHS, aHAI3Y Ta CUHTE3Y.

3K6. 3naTHICTh BUNTHCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHSMU.

3K7. 3parHicTh 10 molIyKy, oOpoOieHHs Ta aHamizy iHdopmaiii 3 pi3HHX
TOKEpell.

3K11. 3natHicTb npuiiMaTé OOTPYHTOBAHI PilLICHHS.

CK2. 3p1aTHICTh 1O BHUSBJICHHS CTAaTHCTUYHHMX 3aKOHOMIPHOCTEH HEJIeTEPMIHOBAHUX SIBUIII,
3aCTOCYBaHHS METOJiB OOUMCITIOBATIBHOTO IHTEIEKTY, 30KpEMa CTATUCTHYHOT, HEHpOMepeKeBoi
Ta HEYITKOT 0OpOOKHM JaHMX, METO/IB MAIIMHHOTO HABYAHHS T4 TEHETHYHOTO MPOTrPaMyBaHHS
TOIIIO.

CK9. 3aarHicTb peanizyBaTh 0araTopiBHEBY OOYHCIIOBAILHY MOJIENb HA OCHOBI apXiTEKTypH
KIIIEHT-CEPBEpP, BKJIIOYAIOYM 0a3d JAaHWX, 3HAHb 1 CXOBHUINA JAHWX, BUKOHYBATH PO3MOiICHY
00poOKy BelnMKHX HaOOpiB JIaHMX Ha KJacTepax CTaHIAPTHHUX CEpBEpiB JJs 3a0e3MeUYeHHS
00YHCITIOBATIBHUX MOTPEO KOPUCTYBAYiB, Y TOMY YHCIII HA XMapHHUX cepBicax.

CK11. 3gatHicTh A0 iHTENEKTYyalIbHOTO aHANi3y JaHWX Ha OCHOBI METOJIIB OOYHCIIOBAIILHOTO
IHTEJIEKTY BKIIFOYHO 3 BEJIMKMMH Ta MOTAaHO CTPYKTYPOBAaHUMH JaHUMH, IXHBOI OTEpaTHBHOI
00pOoOKH Ta Bi3yasi3allii pe3yJbTaTiB aHaJli3y B MPOIECi PO3B’A3yBaHHS MPUKIAJIHUX 33]1a4.

IIporpamui pe3yastatu HaBuanHs (I1P)

ITP12. 3acTocoByBaTH METOIM Ta AITOPUTMHU OOYHMCIIIOBAJILHOTO 1HTEJEKTY Ta 1HTENIEKTYalIbHOIO aHaNi3y JaHUX B 3aJadax Kiacugikalii, IPOrHO3yBaHHs, KJIaCTEPHOTO
aHaJli3y, NOUIYKY acOLiaTMBHUX MPaBWJI 3 BUKOPUCTAHHIM MPOTPAMHUX IHCTPYMEHTIB MiATPUMKH 0araTOBHMIpHOTO aHalli3y NaHMX Ha OCHOBI TexHojorii DataMining,

TextMining, WebMining.

OPT'AHIBALIISA HABUAHHA



mailto:chychkarovea@gmail.com

Bun OuinoBaHHA

Tema, onuc TeMu
3aHATTSA 3a TeMy

@DopMH i MeTOAU HABYAHHSI/TUTAHHS 10 CAMOCTiiiHOI podoTH

Po3nin 1. OcHoBn moBH mporpamyBanHsi Python

Tema 1. Ocnoeni cunmaxcuuni kKoncmpykuii i munu oanux 6 npozpamax na Python

3namu: OCHOBHI CHHTaKCUYHI KOHCTPYKIIi{, THIHN JaHUX 1 MOKIIMBOCTI MOBH mporpaMyBaHHs Python.

Bmimu: Po3poOnsaru nporpamu MoBoro Python, ki peani3yloTh OCHOBHI alroOpuTMH OOPOOKH TaHHUX Ta CTPYKTYPH AaHUX.
Dopmyeannsn komnemenuyiu: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11

Ilpozpamni pezyrvmamu naguanus: 11P12

Pexomendosani dycepena: 1-4

3anstrs 1.1 OCHOBHI CHHTaKCHYHI KOHCTPYKIIIT i TUITU TaHuX B mporpaMax | Jlekmis 1 [TosicHIOBAIBHO-UTIOCTPATUBHUH, JICKITiA-Bi3yaltizalis, OJIill
Ha Python 2 ron OIUTYBAHHSA

. . . IIpakTnune : .y
3ansatTs 1.2. OCHOBHI CHHTaKCUYH1 KOHCTPYKIII 1 TUIIH JaHUX B IIporpamax sansTr 1 2 Gamn YcHe onuTyBaHHsl, HaBYaJbHA JIUCKYCIs, CUTYaIliiiHe 3aBIaHHs,
Ha Python TECTYBaHHS

2ron

. . o Jlaboparopu . .
3anatrTs 1.3. OCHOBHI CHHTaKCUYH1 KOHCTPYKLII 1 TUIM JAHUX B Iporpamax a poGora 1 2 Gamn YcHe onuTyBaHHs, HaBYaJIbHA JUCKYCIA, po3poOKa i
Ha Python 2 rox HAJIarODKEHHS BIIACHUX NOIATKIB

Tema 2. @yuxkuii i ix euxopucmannsa é mosi Python. Anonimni ghynxyii

3namu: CTBOpeHHS i BAKOPHCTaHHS (PYHKIIH B MOBI IporpamyBanHs Python. EnemMenTn ¢yHKIIOHATEHOTO IPOTrpaMyBaHHs, CTBOPEHHS i BUKOPUCTaHHS MO aa-(OyHKITIH.
Bmimu: Po3pobnstu porpamu MoBoto Python, siki BukoprcToByIOTH BOyAOBaHi (DYHKIIIT i METO/TH, KOPUCTYBAIBHUIBKI PyHKIIIT, JIAMOMa-(DyHKIIII.

Dopmysannsn komnemenyii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11

IIpozpamni pesynomamu naguanns: 11P12

Pexomenoosani oxcepena: 1-4

I . . .. | Jlexmis 2 [HosicHIOBanbHO-1MIOCTPAaTUBHUH, JIEKLis-Bizyalizawis, 0i
3ansarTs 2.1 @ynkuii 1 ix Bukopuctanus B MoBi Python. AHoHiMHI (yHKi. 5 p > IS Y T3, DT
2 ron OIUTYBaHHS
Hpakcrie YcHe onuTyBaHHA, HABYAJIbHA JUCKYCisl, CUTyaliliHe 3aBJaHHs
3ansarTs 2.2 OyHkii i X BuKopucTanHs B MoBi Python. AHoHIMHI QyHKII. | 3aHATTS 2 2 Oanm B ’ e, City ’
TECTyBaHHS
2rog
Jlabopatopn YcHe onMTYBaHHS, HABYAIbLHA JUCKYCIs, PO3pOo0OKa 1 HAJTaroMKEHHSI
3ansrTs 2.3 Oynkiii i X BuKopucTanHs B MoBi Python. AHoHiMHI ¢yHKIIi. | a poboTa 1 2 Oanm yB ’ e, posp

BIIACHUX IOJATKIB
2 rox




Tema 3. Ocnosu OOII na Python

3uamu: CTBOpEHHS | BAKOPUCTAHHS KJIaciB, 00’ €KTiB, KOHCTPYKTOpPiB B MOBi Python. [TonsTrs HacoinyBauus, inkancyssii. Cepiamizaiiis 00’ extiB. CtaTuuHi MeToauU. ITeparopw,
reHepaTopH, KOJNeKIii. 3MiHa MOBEeIiHKH KJIAaciB Ta MeTOIiB Ha python. /lekopaTopu..

Bamimu: CtBoproBaTu nporpamu MoBoto Python 3 BukoprcTanasM 06’ €KTHO-OPIEHTOBHOTO MTPOTpaMyBaHHS, 3 BHKOPUCTAaHHS iITEPaTOPiB 1 IEKOpaTOpiB.

Dopmyeanns komnemenuyiu: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11

Ilpozpamui pesynomamu naguannus: 11P12

Pexomendosani dxcepena: 1-4

Jlexis 3 [osicHIOBaTBHO-UTIOCTPAaTUBHUH, JIEKITiA-Bi3yaltizamis, 61
3ansatTs 3.1 OcHoBu OOII Ha Python H p > JICKH Y 1A, DI
2 roxq OTUTYBAHHA
Hpakriise YcHe onuTyBaHHS, HAaBYQJIbHA JUCKYCIs, CUTYalliliHE 3aBJaHHs
3ansarTs 3.2. Ocuosu OOII Ha Python 3aHATTS 3 2 Ganmu HTys - JHCKYCUL cHtyall A ’
2 ron KPYTJIHH CTiJl, MO3KOBHH IITYPM, TECTYBaHHS
JlaGopatopn VYcHe onuTyBaHHS, HaBYaJIbHA IUCKYCIsS, po3po0OKa i
3ansrts 3.3. Ocnou OOII Ha Python a pobora 3 2 Ganu yB ’ . yeud, posp
2 roxn HaJIarO)KEHHS BJIACHUX JTOJAaTKIB

Tema 4. Po3pooka oooamkie 3 zpaghiunum inmepgheiicom kopucmysaua. bioniomexa Tkinter. Ilakemu wxPython, PyQt, Kivy.
3namu: 0ocoOIMBOCTI PO3pOOKHU TOAATKIB 3 rpadigHuM iHTEpPeiicoM KopucTyBaya 3 BimkopuctanHsM 6i0miorekn Tkinter.
Bmimu: ctBoproBatu gonatki 3 rpadivauM iHTepdeiicom kopucTyBaua Ha 6a3i 6ibmiorexu Tkinter:

Dopmysannsn komnemenuii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11

Pezynomamu naguannus: 11P12

Pexomendosani dxcepena: 1-4

Sansarra 4.1 Po3poOka momatkis 3 rpadgiuauM iHTEp(dEicoM KopuctyBaua. | Jlekis 4 ITosicHIOBaIBLHO-IJIFOCTPATUBHMIA, JEKIII-Bi3yamizalis, Oy
P P P PUCTY P Y
biomioreka Tkinter. [Taketn wxPython, PyQt, Kivy. 2 ronx ONUTYBaHHA
. . . . [IpakTuune . .
Sanstrs 4.2. Po3poOka goaaTkiB 3 rpadiuyHumM iHTepdhelicoM KopucTyBaya. sansTrs 4 2 Gan YcHe onuTyBaHHs, HaBYaJbHA IUCKYCIS, CUTYaIliiiHe 3aBIaHHs,
biomioreka Tkinter. [lakern wxPython, PyQt, Kivy. 2 ron KPYTJIUH CTiJl, MO3KOBHH IITYPM, TECTYBaHHS
. . . N Jlaboparopu . .
3anstrs 4.3. Po3poOka goaatkiB 3 rpadiuyHumM iHTepdhelicoMm KopucTyBaya. A poGoTa 4 2 Gamn Y cHe onuTyBaHHs, HaBYaJIbHA JIUCKYCIs, po3pooOKa i
biomioreka Tkinter. [lakeTnt wxPython, PyQt, Kivy. p2 rox HaJIArOJDKEHHS BJIACHUX JTOJATKIB

Tema 5. Poooma 3 gpaiinamu ma é6azamu oanux na Python. Ilonammas i euxopucmanuna ORM. Ilakem SQLAlchemy, euxkopucmannsn piznux CYhbJ/I.

3namu: 35aTH 0COOIMBOCTI poOOTH 3 (paiinamu Ta Gazamu naHux Ha Python, maTtn ysBnenns npo BukopuctanHs ORM, o3Haitomutucs 3 naketom SQLAlchemy, moximBocTi
BukopuctanHs pizaux CYB/I.

Bmimu: po3po0asaTH 101aTKU 3 BUKOpUCTaHHIM (aiiniB Ta 0a3 nanux Ha Python, cTBoproBatu goaatku 3 Bukopuctanusim ORM.

Dopmysannsn komnemenuiu: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11

Pezyromamu naguanna: 11P12

Pexomendosani dicepena: 1-4

3ansarTs 5.1 Pobora 3 ¢daiinamu Ta 6a3amu ganux Ha Python. Ilomsrrs i| Jlekuis 5 [NosicHIOBaNbHO-1MIOCTPaTUBHUH, JIEKLisI-Bi3yaltizaris, Ol
BukopuctanHs ORM. ITaker SQLAlchemy, Bukopucranns pizaux CYB/I. 2 ron OTUTYBAaHHA




Sansrrsa 5.2. Pobota 3 ¢daiinamu ta 6azamu ganux Ha Python. IToHSTTS i

IIpakTrune

VYcHe onuTyBaHHS, HaBYaJIbHA JUCKYCIs, CUTyalliiiHe 3aBIaHHs,

. 3aHATTSA 5 2 Oanm . o
BukopuctanHs ORM. [Taker SQLAlchemy, Bukopucranns pizaux CYB/I. 2 roxn KPYTJIAH CTiJI, MO3KOBHH IITYpM, TECTYBaHHS
. .| JJaboparopH . .
3anarTs 5.3. Pobora 3 ¢aitnamu ta 6azamu nanux Ha Python. Ilonsrrs i 4 DOBoTa S 2 Gamn YcHe onuTyBaHHsI, HaBYaJIbHA JIUCKYCisl, po3pooOKa i
BukopuctanHs ORM. [Taker SQLAlchemy, Bukopucranns pizaux CYB/I. p2 rox HaJIaro/pKCHHS BIIACHHUX JTOAATKIB

CawmocriitHa po0OoTa 3a po3migom 1

Tema 1. Ocnoeni cunmakcuuni KOHCMPYKUIi i mMUnU 0AHUX 8 RPOZPAMAx

1. Pobora 3 pi3auM#u THmamMu mannx Ha Python. Buxopucranns

10 ron 2 Ganu CITUCKIB, THIOIIJIIB, CJIOBHHKIB, MHOXHWH JJIS BUPIMIESHHS MPaKTHIHUX
Ha Python
3aJ1a4.

v , ., 2. BuxopucranHs python s BupimieHHS KOMOIHATOpPHHUX 3ajad.
Tema 2. @yuxkuii i ix euxopucmannsa é mogi Python. Anonimui ghyynxuii. 10 ron 2 Oanu BibioTexa itertools.
Tema 3. Ocnosu OOII na Python. 10 ron 2 Ganmu 3. Ilarepuu nmpoekTyBaHHs Ha python.
Tema 4. Po3pooka 0ooamkie 3 zpagiunum inmepgheiicom Kopucmyeaua. 10 ro 3 Gaum 4. O6’exTHO-0pueHTOBHI aketu cTBopeHHst GUI Ha python. [TakeTu
bioniomexa Tkinter. Ilakemu wxPython, PyQt, Kivy. A Kivy, PyQt.
Tema 5. Poboma 3 ghaitnamu ma 6azamu oanux nHa Python. Ilonamms i 5 Bukoprcranis ORM salalchemy a6o peewee Ui IboeKTis Ha
seuxopucmannua ORM. Ilakem SQLAlchemy, euxopucmanns piznux 10 ron 3 Ganu ) p d Y p UL TP

CYVE]I.

python.

Po3ain 2. lIpukiagne nporpamyBannst Ha Python

Tema 6. Pozuupenns moxcnusocmeit mosu Python 3a paxynox 0ooamkosux nakemis. Buxopucmannsa nakemie NumPy, SciPy, Pandas, Matplotlib.
3namu: MOXJIMBOCTI CTBOPEHHS MOIYJIIB 1 aKeTiB, 0coOIMBOCTI BUKOpHcTaHHA nakeTiB NumPy, SciPy, Matplotlib.
Bmimu: cTBOpIOBaTH BIACHI MTAKETH, CTBOPIOBATH JIOJATKU 3 BUKOpHcTaHHAM TakeTiB NumPy, SciPy, Matplotlib.

Dopmysannsn komnemenyiii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11
Pesynomamu naguanns: 11P12
Pexomenooesani 0xcepena: 5-9

3anarts 6.1 PosmumpenHs wMoximBocteii MoBu Python 3a paxyHok

. . . Jlekuis 6 [NosicHIOBaNBHO-UTIOCTPaTUBHHM, JIEKIis-Bi3yalizallis, O
NoAaTKoBUX nakeTiB. Bukopucranns mnakeriB NumPy, SciPy, Pandas, ! p > SRR Y 1A, DI
Matplotlib 2 rog OTIUTYBaHHS
3anatTss 6.2. Po3mmpeHHs MoxauBocTeid MoBu Python 3a paxynox| IIpaktudne . .y

. . . YcHe onuTyBaHHs, HaBYaJbHA IUCKYCIs, CHTYaIliiiHe 3aBIaHHs,
noAaTkoBUX makeTiB. BukopucranHs mnakeriB NumPy, SciPy, Pandas,| 3amsrTs 6 2 Ganu . . o
Matplotlib. 2 rox KpYyTJUH CT1J1, MO3KOBHH IITYPM, TECTYBaHHS
3anarTs 6.3. PosmmpenHs MoxmuBocTed MoBH Python 3a paxynok | Jlabopatoph . .

. ) . YcHe onuTyBaHHs, HaBYaJIbHA JUCKYCls, po3pooOKa i
JOJaTKOBUX TakeTiB. Bukopucranus makeriB NumPy, SciPy, Pandas,| apobota 6 2 Oanm .
Matplotlib 2 rox HaJIaroJKeHHs BIACHHUX JIOJIaTKIB

Tema 7. Po3pooka oooamkie na Python ons mepesiceeozo suxopucmannsn. Moxcaueocmi jupyter-notebook, Google Collaboratory. Po3pooka eed-0dooamkie na Python.

Ilakemu Flask, Django.

3namu: ocobmmBocTi po3poOku BeO-101aTKIB Ha Python, MmoxkiuBocTi makeriB jupyter-notebook, Google Collaboratory, Flask.
Bumimu: cteoproBatu BeO-101aTKH Ha Python 3 BukopuctanHsam nmaketiB jupyter-notebook, Google Collaboratory, Flask.




Dopmysannsa komnemenuyii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11
Pesynomamu naguannsa: 11P12
Pexomenodosani 0xcepena: 5-9

3anstrsa 7.1 Po3pobka nomatkiB Ha Python st MepeskeBoro BUKOpHCTaHHS.

. Jlexuis 7 [TosicHIOBAIBHO-UTIOCTPATUBHUH, JICKITiA-Bi3yaltizaris, OJi
MosxmBocti  jupyter-notebook, Google Collaboratory. Po3pobOka Be6- ! p » JIOKH Y T, DT
. . 2 roxg ONUTYBaHHA
noaatkiB Ha Python. [lakern Flask, Django.
3anstrs 7.2 Po3poOka nonatkis Ha Python st MepexxeBoro Bukopucranss. | [Ipaktuune . .
. Y cHe onuTyBaHHs, HaBYaJbHA IUCKYCIS, CUTYaIliiiHEe 3aBIaHHs,
MoxmnuBocTi jupyter-notebook, Google Collaboratory. Po3pobka BeO-| 3aHsTTs 7 2 Ganu L o
noaatkiB Ha Python. [laketn Flask, Django. 2ron KPYIIIHH CTLL, MOSKOBHH IHTYPM, TCCTYBAHHA
3anstrs 7.3 Po3pobOka nonatkis Ha Python st MepexxeBoro Bukopucranss. | Jlaboparopx . .
. YcHe onuTyBaHHsI, HaBYaJIbHA IUCKYCisl, po3pooOKa i
MosxmBocti  jupyter-notebook, Google Collaboratory. Po3pobOka BeG-| a poGora 7 2 Oanu .
. . HAJIATO/KCHHS BIIACHUX JIOJATKIB
nonatkiB Ha Python. [lakerun Flask, Django. 2 ron

Tema 8. Poooma i3 300parcennamu 3a 00nomoz2or0 moeu npozpamyeaunsn Python. llakemu OpenCV, Pillow.
3namu: MOXIBOCTI 00poOkH 300paxkeHb Ha Python 3 Bukopuctanusam naketiB OpenCV, Pillow.
Bmimu: ctBoproBatu goxatku Ha Python 3 Bukopuctannsm naketiB OpenCV, Pillow.

Dopmysanns komnemenuii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11
Pezynomamu naeuanns: 11P12

Pexomendosani dxcepena: 5-9

3ansrrs 8.1 Pobora i3 300pakeHHSIMH 32 JOTTOMOTOI0 MOBH IporpaMyBanHs | Jlekiis 8 [osicHIOBaNTBHO-UTIOCTPATUBHUH, JIEKITisA-Bi3yaltizamis, Ol
Python. [Taketn OpenCV, Pillow. 2 ron ONUTYBaHHA

. [IpakTuune . .
3ansatTs 8.2 PoboTa 13 300pakeHHSIMH 32 IOITOMOTOI0 MOBHU MPOTPaMyBaHHS sansTTs 2 Gann YcHe onuTyBaHHs, HaBYaJbHA IUCKYCIS, CUTYaIliiiHEe 3aBIaHHs,
Python. [Taketn OpenCV, Pillow. 2 ron KPYTJIUHA CTiJl, MO3KOBHH IITYPM, TECTYBaHHS

. Jlaboparopu . .
3ansatts 8.3 PoboTa 13 300paskeHHSIMH 32 JIOTTOMOTOI0 MOBU IPOTPaMyBaHHS a4 poGora 8 2 Gamn Y cHe onuTyBaHHs, HaBYaJIbHA IUCKYCIs, po3pooOKa i
Python. ITaketu OpenCV, Pillow. p2 rox HaJIArOJDKEHHS BJIACHUX JIOJATKIB

Tema 9. Cyuacni npozpamui 3acoou 013 supiwienHs 3a0ay WMYUHO20 IHMe1eKmy, MAWUHHO20 ma 2iubokozo nasuanus. Ilakemu scikit-learn ma tensorflow.
3namu: MOXXITMBOCTI BUPIIIEHHS 33/1a4 MAITUHHOTO HABYAHHS, CTBOPEHHS HEHPOHHUX MEPEX TTMOOKOT0 HaBUaHHS 3 BUKOPUCTAHHAM TakeTiB tensorflow Ta keras.
Bmimu: ctBoproBatu noxatku Ha Python 3 Bukopuctannam nakertis scikit-learn, tensorflow Ta keras.

Dopmysannsn komnemenyiii: 3K1, 3K6, 3K7, 3K11, CK2, CK9, CK11
Pezyaomamu naguanns: 11P12
Pexomenooeani 0xcepena: 5-9

Sansrrsa 9.1 CyyacHi mporpaMHi 3aco0u I BUPIIICHHS 3a7a4 IITY4HOTO

) o Jlexmisg 9 ITosicHIOBATBHO-1TIOCTPATHBHUH, JISKIISA-Bi3yami3alis, Oy
IHTENeKTy, MallMHHOrO Ta rinubokoro HaB4aHHs. [lakerw scikit-learn ta

2 ron ONUTYBaHHS
tensorflow.
3anrsarta 9.2 CywacHi nmporpaMHi 3aco0u A BUpimIeHHs 3aaa4 mTy4yHoro | Ilpaktuane . -
: o Y cHe onuTyBaHHsI, HaBYaJbHA IUCKYCIs, CUTYaIliiiHEe 3aBIaHHs,
IHTENIeKTy, MalIMHHOTO Ta Tiubokoro HaBuaHHs. [laketwm scikit-learn ta| 3assTTs 9 2 Oanm

tensorflow.

2 rox

KpYIJIMH CTiJI, MO3KOBHI IITYpM, TECTyBaHHS




3ansarTs 9.3 CyvacHi nmporpamHi 3aco0H Ul BUPILICHHS 3a/1a4 MITyYHOTO
IHTEJIeKTy, MAIIMHHOTO Ta TiIMOokoro HaBwaHHs. Ilakern scikit-learn Tta
tensorflow.

JlaGoparopu
a pobora 9
2roxg

2 Oamnu

VYcHe onuTyBaHHs, HaBYaIbHA JTUCKYCis, po3pooKa i
HaJIAarODKEHHS BIIACHUX HOIATKIB

Camocriiina po6ota 3a po3aiiom 2

Tema 6. Pozwupenns moxnciueocmeit moseu Python 3a paxynok

Po6ora 3 nannmu Ha python. IMmopt Ta ekcnopTt AaHuX B pi3Hi

0ooamkosux nakemie. Buxkopucmannsa nakemie NumPy, SciPy, Pandas, 10 rox 3 Ganu (bopmath
Matplotlib. PMATH.
Tema 7. Po3pooxa 0ooamkie na Python onsa mepesiceeo2o euxopucmanns. . .

.. CrBopenHs iHTepakTUBHUX nonaTkiB B Google Collaboratory.
Mootcnueocmi jupyter-notebook, Google Collaboratory. Po3pooka eeo- 12 rox 3 6aimn .
oodamxis na Python. Maxemu Flask, Django Bukopuctanns enementiB Ul Ta google-nmucky.

. , .

Tema 8. Poboma i3 300pasxicennamu 3a 00n0OM02010 MOBU NPOZPAMYBGAHHA 10 Tox 3 Gann [leperBopenHs 300paxeHs 3 pizHUX GopmariB. Bukopuctanns
Python. Ilakemu OpenCV, Pillow. 300paxxeHb B qojaTkax 3 UL
Tema 9. Cyuacni npozpamui 3acodou ona eupiwienna 3a0ay WMY4YHO20 [ligroroBka naHux Ta BUpilIEHHS 3afad kiacudikamii 3
iHmenekmy, Mawmunno20 ma 2n1ubokozo nasuanns. Ilaxemu scikit-learn 14 ron 3 bayu BUKOpHCTaHHAM JaHuXx 3 pernosutopito UC Irvine Machine Learning

ma tensorflow.
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° MynbTUMeTiHHII TPOEKTOP;
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IHNOJITHUKA KYPCY («IIPABUJIA I'PN»)

. Kypc nependagae poboTy B KOJEKTHBI.

. CepenoBuiiie B ayAUTOPii € APYKHIM, TBOPYHM, BIAKPHTUM 10 KOHCTPYKTUBHOT KPHTHKH.

. OcBO€HHS IUCHMILTIHY Tiepeioayae 000B’I3KOBE BiBIAYBaHHS JICKIIH 1 MPaKTUYHUX 3aHSTh, & TAKOXK CAMOCTIIHY POOOTY.

. CamocriitHa poOoTa BKIIIOYa€ B cede TEOpeTUIHE BUBYCHHS ITUTaHb, IO CTOCYIOTHCS TEM JISKIIHHUX 3aHSATh, SIKi He BBIWIIIN B TEOPETHYHHIA KypcC, a00 K Oynu
PO3TISTHYTI KOPOTKO, iX MOTIHOICHE OTPAIfOBAaHHS 32 PEKOMEHIOBAHOIO JIITEPaTypoIo.

. VYci 3aBnanss, nependadeHi NporpamMoro, MatoTh OyTH BUKOHAHI y BCTAHOBJICHHUH TEPMiH.

. SIKIIO CTYNEHT BiICYTHIH 3 MOBaYKHOT MPUYMHM, BiH IIPE3EHTYE BUKOHAHI 3aBJaHHS IMiJ] 4aC CAMOCTIHHOI MiIFOTOBKH Ta KOHCYJIbTAIlli BUKJIa[a4a.

. [Tig vac poboTH Haj 3aBAaHHSMH HE JOITyCTUMO MOPYIIEHHS aKaJeMivyHOi JOOPOYECHOCTI: IpU BUKOPHUCTaHHI [HTepHET pecypciB Ta iHmmx mKepen iHpopmarii

CTYJICHT MTOBHHEH BKa3aTH J)KEPENlo, BUKOPHUCTAHE B XOJ[i BUKOHAHHS 3aB/laHH:. BUABIEHHS O3HAK akaJeMIqHOT HeJOOPOYECHOCTI B TPAKTHYHIN (MMUCEMOBIiIT) poOOTi CTyAeHTa
€ TIJICTaBOO JUIs ii He3apaxyBaHHsS BUKJIAIaueM.

. CTyzneHT, KUl CII3HUBCS Ma€ MpaBo OyTH NPUCYTHIM Ha 3aHATTi. CTyJeHTH MaloTh iHQOpMYBaTH CTApOCTy PO HEMOXKIIMBICTD BiABIIATH 3aHSTTSI.

. KopucryBanHss MOOinbHHM Teae(OHOM, IUTAHIIIETOM Y iHITMMH MOOITbHUMU MPHUCTPOSIMHE i1 4ac 3aHSTTS B UIAX HE TIOB’SI3aHNX 3 HABUYAHHSM € ITiJICTaBOO ISt
He3apaxyBaHHS BUKJIaJgadyeM poOOTH CTyACHTA.

KPUTEPII TA METO/Y OI[IHIOBAHHSI

YMOBOIO ZOMYCKY JI0 MiJCYMKOBOTO KOHTPOJIIO € BUKOHAHHS BCiX J1a00OpaTOpHUX 1 MPAKTUYHUX POOIT 1 BAKOHAHHS CaMOCTIMHMX 3aB/aHb, sIKi nependadeHi CTPyKTyporo
OCBITHBOI KOMIIOHeHTH [IpHKiasHe nporpamyBanHs - Python.

SIKIIO CTy/IeHTa He JOMYIIEHO 0 CKIaIaHHs 3aMiKY, SIK TAKOT0, [0 HEe BUKOHAB 1H/IMBIyIbHUH TUIaH, HOMY HaJaeThCs Yac JI0 MePECKIIaIanHs Uil BAKOHAHHS BCIX BUMOT
nonycky. CTyJeHT Mae mpaBo Ha JABa nepeckianaHas. [Ipu moBTOpHOMY NepecKiIafaHHi eK3aMeHy WOro y CTyJeHTa MOXKE MPUHAMATH KOMICisl, sIKa CTBOPIOETHCS AUPEKTOPOM
HHIIT. Ouinka komicii € ocTaTOYHO0. Y BHUIIQAKY OTpUMaHHs cTyneHToM 0 GasiB (HenpuiHATHO), L0 TATHE BiApaxyBaHHS 3a HEBUKOHAHHS HABYAJIbHOTO ILIAHY.

OLiHIOBaHHS CTYJCHTIB 3MIMCHIOETHCS 32 HAKOMHMYYBaJbHOK 100-0aJbHOI0 CHCTEMOIO 1 CKIAJA€ThCS 13 JBOX OCHOBHHMX OIIIHKOBHX OJIOKIB 1 PO3MOIUISETHCSA B MEBHUX
nponopitisfx 60 (baru nanpayvosani nio uac eusuenns oucyuniinu — Homounuii konmpons), 40 (niocymxose oyiniosanns - 3anix).

®opMH KOHTPOJTIO Buan HaBuabHOI podoTH OuinoBaHHs

® BukoHaHHS IPaKTHYHHUX POOIT 18 6anis




NOTOYHNHU ® BukoHaHHs 1a00paTOPHUX POOIT 18 Ganis
KOHTPO.Ib
e CamocrTiiina pobota 24 Gamu
NIACYMKOBE
OLIHIOBAHHSI |3ainik npoXoauTh y MUCbMOBIH (opMmi. 40 GamiB
3aix
JlonaTkoBa onmiHka
Bunn HaByaabHOI podoTH OuinoBaHHsA
VYdacTb y HayKOBUX KOH(EPEHIisX, MiArOTOBKA HAYKOBUX MyOJIiKaiil 3a TeMaTHKOIO OCBITHHOI KOMITIOHEHTH:
- Tesu nonosizi Ha (axoBiit KoHpepeHmii 3 Ganmn
- Crarta y paxoBoMy BHIOaHHI 5 baniB
- CrarTs B iHO3eMHOMY pEIleH30BAaHOMY BHJIaHHI 10 6aniB

MaxkcuMaibHa KiIJIbKICTh TOJATKOBUX 0aiB, SIKi MOXKYTh OYTH 3apaxoBaHi 3100yBauy ocBitH - 10 OaiB.

HNIACYMKOBA OLIHKA 3A JUCHUILIIHY

ER Kpurepii oninroBanns

PiBeHb KOMIETEHTHOCTI

Ouinka /3anuc 6
ex3ameHayitni
gioomocmi

CTyneHT IeMOHCTpPY€e TOBHI W MiIHI 3HAHHS HaBYAIBHOTO MaTepiaay B 00cs3i, M0
BigmoBimae pobodid Tporpami TUCIUILTIHU, MPAaBHIBHO W OOIPYHTOBAaHO MpHIMAae
HEOOXiHI PIllICHHS B PI3HUX HECTAHJAPTHUX CUTYAIIisX.

Bwie pearnizyBaTu TeOpETHYHI TIOJIOXKEHHS TUCITUILTIHH B MPAKTHIHUX
pO3paxyHKax, aHai3yBaTH Ta CIIBCTABIATH JaHi 00°€KTIB AisUTbHOCTI (axiBIsd HA OCHOBI
HaOyTHX 3 AaHOT Ta CyMDKHHUX JTUCIUTUTIH 3HAHb Ta yMiHb.

3Hae cydacHi TEXHOJIOTIT Ta METOIM PO3PAXYHKIB 3 JaHOT TUCIMILIIHK. 3a yac HaBYaHHS
90-100 |mpu mpoBeneHHI NMPAKTUYHHUX 3aHATh, MPH BUKOHAHHI 1HAMBIIyaTbHUX / KOHTPOIBHUX
3aBJjaHb MPOSBUB BMIHHS CaMOCTIHHO BHpINIYBaTH TOCTABJICHI 3aBJaHHS, AaKTUBHO
BKIIIOYATHCh B JTUCKYCii, MOXE BiJICTOIOBATH BIIACHY IMO3MIIII0 B MATAHHAX Ta PIllICHHSX,
110 PO3IIIAJAI0THCS. 3MEHIIICHHS 100-6anpHOi OIliHKM MOXXe OyTH TOB’si3aHE 3
HEJOCTAaTHIM PO3KPHUTTSM IUTaHb, IO CTOCYETHCS NUCHUILTIHHU, SIKA BUBYAETHCS, ale
BUXOJUTh 32 PaMKH 00’€My MaTepiany, nependadeHoro poOOYO IMporpamor, ado
CTYJIICHT TIPOSIBIISIE HEBIIEBHEHICTh B TIyMaueHHI TEOPETHYHHX MOJIOKEHb YU CKIIQJHUX
NPaKTHYHUX 3aBJIaHb.

Bucoxnii

[loBHicTIO 3a0e3medye BUMOTH /0 3HaHb,
YMiHb 1 HABUYOK, IO BUKJIAACHI B pOOOUii
mporpami IuciuIuting. BrmacHi mpomo3uii
CTyJIeHTa B  OIliHKaX 1 BUpimIeHH]
MPAKTUYHUX 3a/1a4 MJBUILYE HOTO BMIHHS
BUKOPUCTOBYBATH 3HAHHS, SIKi BiH OTpUMaB
MpH BUBYEHI IHIMUX IUCIWIUTH, a TaKOX
3HaHHs, HaOyTi TpuU  caMoCTiliHOMY
Morjin0JICHOMY BUBYCHI ITUTaHb, 1110
BITHOCATHCS bi (s} JHACIUILIIHH, sKa
BUBYAETHCA.

Biaminzo /
3apaxoBaHo (A)

CTyzneHT IeMOHCTPYE rapHi 3HaHH:A, 100pe BOJIOIE MaTepiajoM, IO BiAMOBiAae poOouiit
mporpami JUCIUILTIHY, pOOUTH Ha IX OCHOBI aHaJIi3 MOXXJIMBHX CHUTyaIlii Ta BMi€
3aCTOCOBYBATH TEOPETHYHI MMOJIOKEHHS IPY BUPILICHHI IPAKTUYHUX 33]1a4, aje JOMYyCKa€e
OKpeMi HeTOYHOCTI. BMi€e caMOCTiiHO BUIIPABIATH JOMYIIEHI  TTOMMIIKH, KUTBKICTb
SKHX € HE3HAYHOIO.

3Hae Cy4acHi TEXHOJIOTII Ta METOAN PO3PaxyHKIB 3 IaHOI IMCIMIUTIHU. 32 Yac HaBYAHHS
Ipy NPOBEJCHHI NPAKTUYHHUX 3aHATh, MPH BUKOHAHHI 1HOMBIAYadbHUX / KOHTPOJIBHUX
3aBJIaHb Ta MMOSICHEHHI MPUHHATUX PillleHb, IA€ BUYEPITHI OSICHEHHSI.

82-89

Jocrarniii

3abe3neuye CTYIICHTY caMoCTIlHe
BUPIIICHHS OCHOBHHUX NMPaKTUYHHX 33734 B
YMOBaXx, KOJIU

BUXIJIHI JIaHl B HUX 3MIHIOIOTHCS [TOPIBHIHO
3

MPUKJIAJaMK, [0 PO3TIIIHYTI MPH BHUBYEHI
JIUCLHILTIHA

Hobpe /
3apaxosano (B)




CTyneHT B 3araJbHOMY JTOOpE BOJIOJIE€ MaTepialioM, 3HA€ OCHOBHI TIOJIOKEHHSI MaTepiaiy,

) . -~ . . B . . OCTaTHil
IO BiJMOBifae poOOUiil mporpaMi TUCIUILTIHU, pOOUTH Ha X OCHOBI aHAi3 MOKJIHBHX ’%([OHK U iBeHb. 33 BHBICHIM
CUTyaIlil Ta BMi€ 3aCTOCOBYBATH INPH BHPIIICHHI THUIOBHUX MPAKTUYHHUX 3aBAaHb, alie P p -
. . . . MarepiaioMm poGouoi IIporpamu
JIOITyCKa€e OKpeMi HETOUHOCTi. BMi€ MOsSICHUTH OCHOBHI MOJIO’KEHHS BUKOHAHUX 3aBaHb Ta N —— Jlo6pe /
75-81 JIATH TIPaBHIIBHI BiANIOBI/II PH 3MiHI Pe3yNbTaTy Y 3a/1aHil 3MiHI BUX1THUX TapaMeTpiB. Togatkosi ) VN —— 3apax OBI;H 0 (C)
[Tomunkn y BiAmoBiAsIX/ pillieHHSX/ pO3paxyHKax HE € CHCTEMHUMH. 3HA€ XapaKTePUCTUKH P
: BUKOPUCTAHHS TEOPETUYHUX MTOJIOKEHD IS
OCHOBHHX IOJIOKEHb, III0 MaIOTh BU3HAYAIbHE 3HAYCHHS NIPU TMPOBEACHHI MPaKTHYHUX
- . . . MPaKTUYHOTO BHKOPUCTAHHS BUKJIUKAIOTh
3aHATh, P BUKOHAHHI 1HIUBIAyaTbHUX / KOHTPOJIBHUX 3aBAaHb Ta HOSCHEHH] MPUHHITHX EUR—
pileHb, B MEXKaxX AVCIHILTIHM, III0 BUBYAETHCSI. YIPY ’
CryneHT 3aCBOiB OCHOBHUH TEOPETUIHHAN MaTepial, nepeadadeHnii poO0dor0 mporpaMoro
JUCLUIUTIHYU, Ta PO3YMi€ TIOCTAHOBY CTaHJAPTHHUX MPAaKTHYHHUX 3aBlaHb, Mae mpono3uii | CepenHiii
67-74 1010 HANPAMKY iX BHUpimeHb. Po3yMie OCHOBHI NMOJIOKEHHS, IO € BU3HAYIbHUMHM B|3a0e3nedye IOCTaTHBO HAAIHMH piBEHb 3anoBinbHO /
Kypci, MOKe BHPINIyBaTH MOAIOHI 3aBJaHHS THM, IO PO3TISAIATMCH 3 BHKIIATadeM, alie | BiATBOPCHHS OCHOBHHX TIOJIO’KEHB 3apaxosano (D)
JIOITyCKa€e 3HayHy KiTBKICTh HETOYHOCTEHW 1 TpyOMX MOMMIIOK, SIKi MOXKE YCYBaTH 3a | TUCHUILIIHU
JIOTIOMOTOI0 BHKJIa/laya. .
CryneHT Mae TEBHI 3HaHHS, NependadeHi B poOOdUiil mporpami TUCIUILTIHH, BOJOIIE
OCHOBHUMH TIOJIOXCHHSMH, 110 BUBYAIOTHCS HA PiBHI, IKWH BU3HAYAETHCS K MiHIMaJIbHO Cepeniii
JOMYyCTUMHHA. 3 ~ BUKOPUCTAHHSIM OCHOBHUX TEOPETUYHUX TIIOJIOKEHb, CTYICHT 3 e prIIliHiMaJ'H:HO OTYCTHMAM Beix 3AOBIUILHO /
60-66 TPYAHOLIAMH TMOSCHIOE TpaBWja BHUPIMICHHS NPaKTHYHHUX/PO3PaXyHKOBUX 3aBlIaHb ye Y A
. : : CKJIQJIOBMX  HABYAJILHOI  MporpamMu 3 3apaxosaHno (E)
MUCTIATUTIHY. BUKOHAHHS MPaKTUYHUX / iIHAWBITyalTbHUX / KOHTPOJIBHUX 3aBJaHh 3HAYHO LT HI
(dopmanizoBaHo: € BIAMOBIAHICTh AITOPUTMY, aJI€ BiICYTHE TIMOOKE pO3YyMiHHS poOOTH Ta AHe
B3a€MO3B’SI3KIB 3 IHIIMMU JUCLUILIIHAMH.
CTyzIeHT MOXe BIITBOPUTHU OKpeMi )parMeHTH 3 KypcCy. T r— Hesa0B11bHO 3
HesBakaroun Ha Te, 10 POrpaMy HaBYAJIbHOI AUCIMILUTIHU CTYACHT BUKOHAB, PAIIOBAB He sabesmedye mpaxrianol  pearizawii HOBTOMSI?;I;/IS;?IT;O%HH)
35-59 BiH TIACWBHO, WOTO BIJAIOBiAI MijJ 4Yac MPAaKTHYHUX POOIT B OLIBIIOCTI € HEBIPHUMH, Y P p . P A
6 samad, wo QopmywoThes npu BubdeHi | / He 3apaxosano (FX) B
HG?O. rpy HTOBaHHMH' . . . . JTUCHUAIUTIHU 3aIKOBY KHUICKY He
LimicHicTh po3yMiHHS MaTepialy 3 JUCHUILTIHK y CTYACHTA BiJICYTHI. npocmasnaemocs
HezamoBinbHo 3
. . . . He3anoBinbHuii ’
CTyneHT MOBHICTIO HE BUKOHAB BUMOT p000401 IpOorpaMu HaBYaIbHOI JUCIIHILTIHH. Cr Z[gHT He e 10 HOBT(??;MHzI;(;IgHHM /
0-34 Horo 3HaHHA Ha MiICYMKOBHX €TaraXx HaBYaHHS € (parMeHTapHUMHU. yaert . g P y
caMoCTiiiHoro  BupilleHHs 3amau, ski| He gonymenuit (F) B

CTyneHT He JOIYIIEHUH J10 3/1a4i eK3aMeHy/3alliKy.

OKpECIIFOE METa Ta 3aBAAHHA ):[I/ICI_II/IHJ'IiHI/I

3a7iK08Y KHUICKY He
NPOCMABAAEMbCS

[NOJIITUKA IOBPOYECHOCTI

3n00yBay BUIIOI OCBITH BUKOHYIOUH CaMOCTIHHY a00 iHIUBiAyaqpsHy poOOTY MOBHHEH HOTPHUMYBATHUCH MONITHKU 10OPOYECHOCTI. Y pa3i HassBHOCTI Iiariaty B OyIb-sIKUX
BUAax poOit 3100yBaya BiH OTpUMY€ HE3a0BUTBHY OLIIHKY i TOBUHEH NOBTOPHO BUKOHATH 3aBJaHHs, sIKi nmependadeni y Cunadyci.




