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lNMporpamyBaHHA iHTeneKkTyanbHUX cuctemMm Ha moBi Python

Hassa gucumnninm:

MporpamyBaHHS iHTeneKTyasibHUX CUCTEM Ha MOBI
Python

PiseHb BuLLOI OCBITU:

nepwun (6bakanaBpCbKUM)

CTopiHka kypcy B Moodle:

https://dl2022.khadi.kharkov.ua/course/view.php?id=1396

O6csr 0CBITHLOrO KOMMOHEHTY

3 kpeauTn (90 roauH)

dopma niacymkoBoro 3anik
KOHTPOIO
KoHcynbTauir: 3a rpadpikom

Hasea kadeapu:

Kadheapa KOMM’ HOTEPHUX TEXHONOrIN | MeXaTpPOHiKU

MoBa BMKNnagaHHS:

YKpaiHCbKa

KepiBHUK Kypcy:

MpoHiH Ceprin BikTopoBUY, K.T.H., AOLEHT

KoHTakTHUI TenedoH:

050-181-22-74

E-mail:

sergiy9977@ukr.net

KopoTkuin 3micT OCBiTHLOro KOMMOHEHTY:

MeToro € hopmyBaHHS B CTYyAEHTIB 3aranbHOKYNbTYPHUX i NPOGECIMHMX KOMMNETEHUIN,
3HaHb, YMiHb i HaBW4YOK BOJIOAIHHA MOBOI NporpamyBaHHA Python ta edektusHOro It
BMKOPUCTaHHA A1151 CTBOPEHHSA CUCTEM LUTYYHOrO iHTENEKTY.

MpeameT: TeopeTUYHi Ta METOLONMNOrYHI OCHOBM CTBOPEHHS IHTENEKTyaNlbHUX CUCTEM Ha

MOBI nporpamyBaHHs Python.

OcHOBHUMMU 3aBOaHHAMU BUBYEHHSA HaBYanbHOI AUCLIUNNIHM €:

—  YMIHHSA

BUbupatn Ta

BUKOPUCTOBYBATU BIiAMNOBIAHY 3agadi  MeToaornorio

CTBOPEHHS MporpamHoro 3abesneyvyeHHs;

— 3HatKn i

3acTtocoByBaTu

mMeToan  WTYYHOro iHTeJ'IeKTy, KOHCTPYHOBaAHHA

nporpamMHoro 3abesneyeHHs Ta CTPYKTYp AaHWUX | 3HAHb;
— MOTMBOBaHO 0bMpaTn TEXHOMOrIT PO3pObKN AN pO3B’A3aHHS 3aBAaHb;

— BMIiTK 3actocoByeatn MeToanM M™MeToAn LTYYHYHOrO

iHTEeNekTy npu po3poodui

BiANOBIAHOroO NPOrpamMHoOro 3abes3neyeHHs.

TemaTyHUM nnaH

No KinbkicTb roaunH
- Hasea Tem (JIK, JIP, MNP, C3, CP)
TeMu OYHa 3a04Ha

1 2 3 4
JIK Ornag TexHonorin CTBOPEHHS iHTENEKTYanbHUX CUCTEM 2 2

1 P BuB4eHHsA moxnueocTen naketa NumPy 4 4
QP Ornsag cydacHux nakeTiB Ang nporpamyBaHHA 5 5
IHTENeKTyanbHNUX CUCTEM
JIK Naket Pandas 2 2

> NP BuB4eHHA moxnueocTen nakety Pandas 4 4
CP Ornsag cyyacHux nakeTis gns poboTu 3i CTpyKTypamu 5 5
AaHUX

3 |JIK MNakert scikit-learn 2 2




P 3acTtocyBaHHs MeTOAIB MaWMHHOIO HABYaHHA 4115 4 4
knacudikauii obpasis
CP Mogeni knacudikauii Ta knactepumaadii JaHux 5 5
JIK LUTYYHi HEMPOHHI MepeXxi 2 2
4 NP Po3pobka Ta peanisauisi HEMPOHHOI MepeXxi Ans 4 4
NMPOrHO3yBaHHSA
CP Anropntmun HaBYaHHS HEMPOHUX MEPEX 5 5
JIK CTBOpEeHHSs perpecinHnx mogenen y cepenosuli python 2 2
5 MP CTBOpEHHS MiHINHUX perpecinHux Moaenen y cepeaoBuLLi 4 4
python
CP Mogeni perpecii 5 5
JIK [lepeBa pilieHb 2 2
6 |lP MNobynoBa gepes pilieHb 4 4
CP Anroputm BMNagKkoBoro sica 5 5
JIK Bibnioteka Keras 2 2
7 MNP CtBOpeHHs knacudikatopa Ha OCHOBI HEMPOHHOT MepeXxi 3 4 4
BMKOPUCTaHHAM cepeaoBuLla Keras
CP Mepexi LMST 7 7
JIK CTBOpEHHSI MoAenen rmMboKoro HaB4YaHHs ans 5 5
po3nisHaBaHHs1 obpasiB
g |MP CtBopeHHss Moaenen rmmboKoro HaB4aHHs ans 4 4
po3nisHaBaHHA obpasiB
CP bibniotekn koMn'toTepHOro 3opy 5 5
YCbOI'O 3a gucuunniHoto 90 90

IHgMBigyanbHe HaBYanbHO-AOCNIAHE 3aBAAHHSA (32 HAsiIBHOCTI):

MeToau HaBYaHHA:

1) cnosecHi: 1.1 TpaguuinHi: Nekuii, NOSCHEeHHS, PO3MOoBiAb TOLLO;

1.2 iHTepakTUBHI (HeTpaaumuinHi): npobnemMHi nekuii, 4UCKyCii ToLWwo;

2) HaoYHi: MeTo[ INtOCTpaLin, MeToa AEMOHCTpaLIn

3) NpakTn4Hi: 3.1 TpaauLinHi: NPakTUYHI 3aHATTS, ceMiHapw;

3.2 iHTepakTuBHI (HeTpaguUinHi): AiNoBI Ta POnbOBI iIrpWU, TPEHIHMW, CeMiHapu-AUCKYCIl,
«KPYrnvn CTiny», MeTo MO3KOBOI aTakMu.

Cucrtema ouiHIOBaHHA Ta BUMOTHU:

MoToyHa ycnilHiCTb

1 MNoToyYHa ycniwHicTb 3000yBaYiB 3a BUKOHAHHS HaBYanbHUX BUAIB pObIT HA HaBYanbHUX
3aHATTAX | 3a BMKOHaHHS 3aBOaHb CaMOCTIMHOI pPOOOTM OUIHIOETBCA 3a OOMOMOrOH
4oTUpMbanbLHOI LWKanu OUiHOK 3 HAacTynHUM nepepaxyBaHHaM y 100-6anbHoto wkany. Mg
Yac OLUiHIOBAHHA MOTOYHOI YCNIWHOCTI BPaxoBYKTbCA BCi BuauM pobiT, nepeabayeHi
HaBYanbHO NPOrpamMoto.

1.1  JlekuinHi  3aHATTS  OLUIHIOKTbLCS  LUNAXOM  BU3HAYEHHS  SKOCTI  BUKOHAHHS
KOHKPETU30BaHNX 3aBAaHb.

1.2 TlpaKkTW4Hi  3aHATTA  OUIHIOTBCA  SAKICTIO  BWMKOHaHHA  KOHTPONbHOro  abo
iHOMBIOYanNbHOro 3aBAaHHS, BUKOHAHHS Ta 0DOPMIIEHHS NPAKTUYHOT POBOTMW.

1.3 JlabopaTopHi 3aHATTS OLUIHIOITBCSA SKICTHO BWKOHAHHA 3BITIB NP0  BMKOHAHHS
nadopaTopHux pobiT.

1.4 CeMmiHapCbKi  3aHATTS  OUIHIOIOTBCA  SKICTIO  BMKOHAHHA  iHOWBIAyanbHOro
3aBaaHHsi/pecpeparty.



MiacymkoBe ouiHIOBaHHS
1 3pobyBay BULLOI OCBITM OTPMMYE 3amnik Ha OCTaHHbOMY 3aHATTI 3 OUCLMNNIHK 33
pesynbTatamu MOTOYHOrO oOuiHBaHHA. CepegHs oOuiHka 3a MNOTOYHY AIANbHICTb
KoHBepTyeTbCs y 6anu 3a 100-6anbHOO LWKano, BignosigHO A0 Tabnuui nepepaxyHKy
(Tabnuus 1).
3p06yBadi BULLIOT OCBITU, SIKi MalOTb CEPEeHI0 NMOTOYHY OLUIHKY 3 AUCUMUMAMIHU HUXKYE HiK
«3» (60 6aniB), Ha OCTaHHbOMY 3aHATTI MOXYTb MIABULLMTM CBIi NOTOYHUI Ban LWNsXom
CKINnagaHHs TeCTiB 3 AUCUUNIIHN.
OuiHoBaHHA 3HaHb 3006yBaviB LUNAXOM TECTYBAHHSA 34iIMCHIOETLCS 3a LLKANOH0:

— «BigMiHHO»: He MeHLwe 90 % npaBuIbHUX BiANOBIAEN;

— «[yxe nobpey: Big 82 % 0o 89 % npaBunbHUX BigNOBIAEN;

— «[Jobpex: Big 74 % 0o 81 % npaBunNbHUX BiANOBIOEN;

— «3apoBinbHoO»: Big 67 % 00 73% npaBunbHUX BignoBigen;

— «3agoBinbHO gocTtaTHLOX: Big 60 % 00 66 % npaBuIibHUX BiANOBIAEWN;
— «HesapgosinbHO»: MeHwe 60 % npaBunbHUX BigNOBIAEN.
2 YMOBOI OTPUMaHHS 3arniky €:
— BignpaLoBaHHS BCiX NPOMYLLEHUX 3aHATb;
— cepefHsa NOTOYHA OuiHKa 3 ANCUMMNIHK He HkK4Ye «3» (60 Bani.).
3 3a BWMKOHaHHSA iHAMBIQYyanNbHOI CaMOCTIMHOI po6OTU Ta y4vyaCTb Yy HayKOBMX 3axogax
3gobyBayvamM HapaxoBYOTbCA JOAATKOBI 6anw.
3.1 JopatkoBi 6anu gogatoTbes Ao cymu 6anie, HabpaHux 3406yBayvyeM BULLIOT OCBITK 3a
NOTOYHY HaB4YasibHYy AOiAnbHICTb (ANA AMCUMNAIH, MiACYMKOBOK (DOPMOK KOHTPOM AN
AKUX € 3anik), abo 40 NiACYMKOBOI OLHKMA 3 OUCLMNSIHM, NiACYMKOBOK (ODOPMOLO KOHTPOSHO
ANa SIKOI € eK3aMeH.
3.2 KinbkicTb gopaTtkoBux ©OaniB, sika HapaxoBYETbCA 3a pPi3Hi BUAM iHOMBIOYyanbHUX
3aBaHb, 3anexuTb Big iX 06'eMy Ta 3HAYMMOCT:I:

— MpU30BI Micua 3 AUCUMMAIHM Ha MiXKHApPO4HOMY / BCEYKpPaiHCbKOMY KOHKYPCI
HayKOBMWX CTyAeHTCbKux pobit — 20 6anis;

— NPU30BI MicuA 3 AUCUMNIIIHU Ha BCeYKpaiHCbKMX onimniagax — 20 6anis;

— yyacTb Yy MiKHaApogHOMY / BCEYKpaiHCbKOMY KOHKYPCi HayKOBWUX CTYAEHTCbKUX
pobiT — 15 Ganis

— y4yacTb Y MiKHapOOHUX / BCEYKPaAIHCbKMX HAyKOBUX KOH(PEepeHUisiX CTyAeHTIB Ta
Monoaux BYeHux — 12 banis;

— y4acTb Y BCeyKpaiHCbkux oniMniagax 3 gucumnninn — 10 6anis

— yyacTb B onimMniagax i HaykoBux koHdepeHuisx XHALY 3 gucumnnidn — 5 6anis;

— BMKOHAHHS iHOUBIAyanbHMX HayKOBO-AOCNIAHUX (HaBYanbHO-4OCMIOHMX) 3aBOaHb
niaBuLLEHOT cknagHocTi — 5 6anis.
3.3 KinbkicTb gogatkosux 6anis He moxe nepesuysatn 20 6anis.
4 Pe3ynbTaT HaBYaHHS OLiHIOETLCS (06pamu rnompibHe):
— 3a ABOOanbHO LWKarnow (3apaxoBaHO/He 3apaxoBaHo) 3rigHo 3 Tabnuueto 2;
— 3a 100-6anbHoto0 WKanok (4na gudepeHuinoBaHoro 3aniky) 3rigHo 3 Tabnuueto 3.
MigcymkoBa ouiHka pa3om 3 gogaTtkoBmmn 6anamum He moxe nepesuwysatn 100 6anis.

Tabnuusa 1 — Wkana nepeBeaeHHs 6aniB y HauioHanbHYy CUCTEMY OLiHIOBaAHHS

3a 100-6anbHOO LLUKANoK 3a HauioHanbHOO LKarok
Big 60 6anis go 100 6anis 3apaxoBaHo
meHwe 60 6anis He3apaxoBaHO
Tabnuua 2 - LWkana ouiHoOBaHHA 3HaHb 34000yBadiB 3a pesynbTaTamu

NiACYMKOBOIrO KOHTPOSIO 3 HaBYaribHOI ANCUUNAiHK



OuiHka

Oanax

OuiHka 3a

HauioHanbHO

LLKaJ10to

OuiHka 3a wkanot EKTC

€K3aMeH

3anik

OuiHka

Kputepil

90-100

BiamiHHO

3apaxoBaHo

TeopeTnyHUIn 3MICT KypCy OCBOEHWI LjinkoMm, 6e3
nporanuH, HeobXxigHi NpakTUYHI HaBMYKN PoBoTH
3 OCBOEHMM MaTepianom copmoBaHi, yCi
nepenbavyeHi NporpamMor0 HaB4YaHHS HaB4YarbHi
3aBaHHSA BUKOHaHI, AKiCTb IXHbOro BUKOHAHHS
OLuiHeHO Yucnom 6anis, 6NM3bkMM 0
MaKcMMarbHOro

80-89

75-79

HNo6pe

67-74

60-66

3apoBinbHO

3apaxoBaHo

TeopeTnyHUn 3MICT KypCy OCBOEHWUI LinkoMm, 6e3
nporanuH, HeobXiagHi NpakTUYHi HaBUYKM PoBoTH
3 OCBOEHMM MaTepiarioMm B OCHOBHOMY
cchopmoBaHi, yci nependayeHi nporpamoto
HaBYaHHA HaB4YarnbHi 3aBAAHHA BUMKOHAHI, AKICTb
BMKOHAHHSA OiNbLUOCTi 3 HAX OLIHEHO YMCIOM
©anis, 6NM3bKMM 0O MakCMManbHOIo

TeopeTnyHUM 3MICT KypCy OCBOEHUI LinKkom, 6e3
nporanuH, Aesiki NpakTu4Hi HaBU4kM poboTn 3
OCBOEHUM mMatepianiom chopmoBaHi
HeooCTaTHbO, YCi nepeabadeHi nporpamoro
HaB4YaHHSA HaBYanbHi 3aBOaHHA BUKOHAHI, AKICTb
BUKOHAHHA XOAHOIO 3 HMX HEe OLIHEeHOo
MiHIManbHUM 4Yucriom Oanis, Aeski BuUAU
3aBJaHb BUKOHaHI 3 NoOMUIkamm

TeopeTUyHU 3MICT KypCy OCBOEHUM 4aCTKOBO,
arne nporanvHu He HOCATb ICTOTHOrO xapakTepy,
HeoOXigHI  MpPaKTU4YHi  HaBuMYkM  poboTM 3
OCBOEHUM mMaTepianom B OCHOBHOMY
chopmMOBaHi, GinbLicTb nepenbaveHnx
nporpaMold HaBYaHHA HaB4YalibHUX 3aBAaHb
BUKOHAHO, [JesKi 3 BUKOHAHUX 3aBaHb,
MOXIMBO, MICTATb MOMUSIKA

TeopeTUyHUN 3MICT KypCy OCBOEHUM 4aCTKOBO,
AesKi  MpakTU4YHi  HaBWYkM  pobOTM  He
cchopmoBaHi, 6arato nependavyeHmx nporpamoro
HaBYaHHA HaB4YanbHMX 3aBAaHb HE BUKOHaHI,
abo SKICTb BUMKOHAHHA OesikMX 3 HUX OLiHEHO
yncnom 6anis, 6rIM3bKNMM 0O MiHIManNbHOrO.




OuiHka OuiHka 3a OuiHka 3a wkanot EKTC
B HauioHarbHO Ouirka Kpnrepii
B6anax LLKANoo
eK3aMeH | 3anik
35-59 FX TeopeTUyHU 3MICT KypCy OCBOEHUM YaCTKOBO,
HeoOXigHI NPaKTU4YHi  HaBUYkM pPobBOTU He
2 cdopMoBaHi, 6inbLicTb NnepegdayveHnx nporpam
é HaBYaHHA HaByYanbHWX 3aBAaHb He BWKOHAaHO,
o abo AKICTb IXHbOro BMKOHAHHSA OLLIHEHO YUCIIOM
8; Ganie, OnNu3bKMM OO0  MiHIManNbHOro; npu
g % AOAATKOBIl CaMoCTiliHii poBoTi Hap MaTepianom
T @ KypCy MOXIvBe NiABULEHHSA AKOCTi BUKOHaHHS
2 HaBYarnbHNX 3aBOaHb (3 MOXIMBICTIO
S MOBTOPHOrO CKNafaHHs)

0-34 S F TeopeTuyHM  3MICT  KypCy He  OCBOEHO,
o f HeoOXigHI NpakTU4YHI  HaBW4kM pPoBOTU  He
= chopmMoBaHi, yCi BUKOHaHI HaB4YarnbHi 3aBOaHHS
,§ MIiCTATb rpybi MOMUIKK, Aof4aTkoBa CaMOCTIiHA
S poboTa Hag maTtepianom Kypcy He npveege Ao
E AKOro-Hebyab 3HaAYyLLOro MigBULLEHHSA SKOCTI
I BMKOHAHHSA HaBYarbHUX 3aBOaHb (3

000B’13KOBMM NMOBTOPHUM KYPCOM)

MoniTuka Kypcy:

— Kypc nepenbadae poboTy B KOMEKTUBI, cepefoBuLle B ayaAUTOpii € OPYXHIM, TBOPYMM,
BiAKPUTUM O KOHCTPYKTUBHOT KPUTUKN;

— OCBOEHHS gucumnniHn nepenbadae obOOB'A3KOBE BiABIQYBaHHSA JEKUIN | MPaKTUYHUX
3aHsATb, @ TaKOX CaMOCTINHY poboTYy;

— caMmocTinHa poboTa nepeabayae BUMBYEHHSA OKPEMUX TEM HaBYaribHOI AUCLUUNAIHKU, SKi
BMHECEHI BigNOBIiAHO A0 NporpaMmm Ha CaMOCTiiHE onpautoBaHHA, abo X 6ynn po3rnsaHyTi
CTUCIO;

— ycCi 3aBOaHHs, nepeabayeHi nporpamoto, MatoTb BYTH BUKOHaHI Y BCTAHOBNEHUN TEPMIH;

— gKWwo 3g06yBad BULLOI OCBITM BIACYTHIM Ha 3aHATTAX 3 MOBAXHOI MPUYMHKU, BIiH
Nnpes3eHTye BWKOHaHI 3aBAdaHHA Mig 4Yac CaMOCTIMHOI NIArOTOBKM Ta KOHCynbTauil
BMKNagava;

— Nig 4Yac BMBYEHHS Kypcy 3400yBauvi BULLOI OCBITU MOBMHHI OOTPUMYBATUCb NpaBu
akageMmivyHoi JoBpPOYECHOCTI, BUKNA4eHNX Yy Takux JokymeHTax: «[lpaBwuna akagemidHol
Ao6poYecHOCTI y4acHUKIB OCBITHBOIO npotecy XHALY »
(https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_67 01 dobroch 1.p
df), «AkagemiyHa pobpouecHicTb. [lepeBipka TEKCTy akafgeMidHuUX, HayKoBUX Ta

KkBanidikauinHnX poliT Ha nnariaT»
(https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_85 1 01.pdf),
«MoparnbHo-eTn4Hui KOOEKC yYaCHUKIB OCBITHBOIO npotecy XHALY

(https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_67 01 MEK 1.pdf).
— Yy pasi BuaBneHHsa ¢akTty nnariaty 3gobysad oTpumye 3a 3aBaaHHa 0 6aniB i NOBUHEH
NOBTOPHO BUKOHATW 3aBAaHHS, ki nepeabadeHi y cunabyci;

— CMWUCYBaHHA Mg 4Yac KOHTPOSIbHMX poBIT Ta ek3aMeHiB 3abOpOHeHi (B T.M. i3
BMKOPUCTAHHAM  MOOINbHMX  MPUCTPOIB). MoGinbHi NPUCTPOI  J03BOJISETHCA
BUKOPWUCTOBYBATU NuLLIE Nif Yac OH-NanH TeCTyBaHHA.



https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_67_01_dobroch_1.pdf
https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_67_01_dobroch_1.pdf
https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_85_1_01.pdf
https://www.khadi.kharkov.ua/fileadmin/P_Standart/pologeniya/stvnz_67_01_MEK_1.pdf

PekomeHgoBaHa nitepartypa: (nimepamypa He nisHiwe 10 pokie, okpim 1
yHOameHmMarsribHo20 Kracu4yHo20 nidpy4Huka abo MoHozpadii)

1. ba3oBa niteparypa

1. Plas J. Vander Python for Complex Tasks: Data Science and Machine Learning. —
O'Reilly Bestsellers, 2021. — 576 c.

2. Luis Pedro Coelho Building Machine Learning Systems with Python — ISBN — 978-5-
97060-714-5, 2018. — 406

3. Prateek Joshi Artificial Intelligence with Python. ISBN-10 : 178646439X, 2017. - 446 c.
4. Frangois Chollet Deep Learning with Python. — ISBN 9781617294433, 2017 — 384 c.

2. lonomixHa nitepartypa

5. NumPy URL: https://numpy.org/ (data 3BepHeHHs: 15.01.2023r.).

6. Pandas URL.: https://pandas.pydata.org/ (JaTta 3BepHeHHs: 15.01.2023r.).

7. Scikit-learn  URL:  https://scikit-learn.org/stable/index.ntml ~ (data  3BepHeHHS:
15.01.2023r.).

8. TensorFlow URL: https://www.tensorflow.org/ (Jata 3BepHeHHs: 15.01.2023r.).

9. Keras URL: https://keras.io/ (Jata 3BepHeHHs: 15.01.2023r.).

Po3pobHuk (po3pobHukmu)

cvnabycy HaBYanbHOI ANCUMNNIHK Ceprin MPOHIH
nignuc Mnie
3aBigysay kacenpu Oner HIKOHOB

nignuc Mnie



