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Po3miweHHa kypecy |[lnatdopma guctaHuinHoro Hae4aHHAa "Cikopcbkum"
Youtube

NMporpama HaB4YanbHOI AUCUUNAIHN

Onuc HaBYaNbHOI AUCUUNAIHWY, ii MeTa, NpegMeT BUBYEHHA Ta
pe3ysbTaT HaBYaHHA

MeTorw gucuunsniim “06'€eKTHO-OPIEHTOBAHMI aHani3 Ta KOHCTPYIOBAHHA
NPOrpamMmHux cmctem” € HabyTTA 3HAHb Ta MPaKTUYHMX HABUUYOK BUKOPUCTAHHA
CY4Y4aCHMX MeTo4diB Woa0 O06'eKTHO-OpiEHTOBAHOro nigxoay npu po3pobui
NPOrpamMmHoro 3abe3ne4yeHHA Ta NpUHUMNIB 06'EKTHO-OPIEHTOBAHOIO
nporpamyBaHHA moBoto Python

Mpegmetom gncuunniHn “06'€eKTHO-OPIEHTOBAHMI aHasi3 Ta KOHCTPYIOBAHHA
NporpamMmHuUX cMcTem” € cepia Nigxoais, IHCTPYMEHTIB i BAKOPUCTAaHHA Cy4acCHUX
MeTOoZiB Wo40 PO3P00KM 3aCTOCYHKIB IHTepHeTY peyel Ta CeHCOPHUX MepeK.

OcHOBHIi 3aBgaHHA KpeguUTHOro moayns.

3rigHo 3 BUMoramm nporpamMm HaB4asAbHOT AUCUMUNATHU CTYAEHTW NicNA 3aCBOEHHA
KpeguTHOro mogyna maktoTb MPOAEMOHCTPYBATH TaKi pe3ynbTaT HaBYaHHA:

daxoBi KOMNEeTeHTHOCTI:

- 3paTHicTb aHanizyBaTM npegmeTHi obnacTi, dopmyBaTH, KnacndikyBaTh
BUMOrM 40 NporpamHoro 3abesneuvenHa (PK 1);

- 3paTHIicTb igeHTUdIKyBaTH, KnacudikyBatn Ta GopmynoBaTty BUMOrM Ao
nporpamHoro 3abesneyeHHA(PK 2)

- 3gaTHicTb 6paTy y4yacTb Yy MNPOEKTYBaHHI NporpamHoro 3abe3neyeHHs,
BK/OUYAOUM nposedeHHA mMogentoBaHHA (popmanbHUin  onmnc) Moro
CTPYKTYpW, NoBeaiHKM Ta npouecis dyHKuUioHyBaHHA(DK 3)

- BonogiHHA 3HaHHAMKM npo iHbOpMauiMHI Mogeni AgaHux, 34aTHICTb
CTBOPIOBATM NporpamMmHe 3abesneyeHHA An4 36epiraHHA, BUAOOYBaHHA Ta
onpautosaHHa gaHux (PK 7)

lMporpamHi pe3ynbTaT HABYAHHSA:

- 3HaTu | 3acTocoByBaTM BIAMOBIgHI MaTemMaTU4HI MNOHATTA, MeToaum
AOMEHHOro, CUCTeMHOro i O0O'EKTHO-OpiEHTOBAHOro aHanizy Ta
MaTemMaTUYHOro MoaesntoBaHHA 418 PO3P06KM NporpaMmHoro 3abesneyeHHs
(MPH5),

- BubupaTtu BuXigHi gaHi gnAa NpPoOeKTyBaHHA, Kepyruncb GopmManbHUMM
MeTogamu onucy BUMor Ta mogesntoBaHHA (MPH11),


https://www.sikorsky-distance.org/g-suite-for-education/%D1%96%D0%B0%D1%82%D0%B5/
https://youtu.be/8sWZHnikrKY?si=pfFEZ1D4Tcn02D5p

- 3acTtocoByBaTW Ha npakTuui edeKkTUBHI nNigxogn LWOA0 MNpPOeKTyBaHHA
nporpamHoro 3abesneuenHa (MPH12),

- 3acTtocoByBaTW Ha nNpakTuui edeKkTUBHI nigxogn Wwo[0 MNpoeKTyBaHHA
nporpamHoro 3abesneuenHa (MPH13)

lNMpepeKBi3uTU Ta NOCTPEKBI3NTU AUCLUNJIIHU

(micue B cTpYyKTYpHO-A0OriyHii cxemi HaBYaHHA 3a BignNoBigHOO
OCBiTHbOIO NPOrpPamoto)

3rigHO 3 po60o4YMM HaB4YaIbHMM MAAHOM HaBYasnbHa gucuunniHa «06'eKTHO-
OpPIEHTOBAHU aHani3 Ta KOHCTPYHOBAHHA MPOrpamMmHUX CUCTEM» BUKIALAETbCA
CTYAeHTaM ApPyroro pPoKy MigroToBku nepiuioro (6akanaBpCbKOro) PiBHA BULLLOT
OCBiTM  CTyneHA “bakanaBp” cneuianbHOCTi  “lH)KeHepia  nNporpamHoro
3abe3neyeHHa"” 0CBiITHbOI Nporpamu “lHXKeHepia nporpamHoro 3abesneyeHHSA
iHTeNeKTyanbHUX KibepdiznyHnx cuctem B eHepreTuui” y TPeTbOMY HaBYaslbHOMY
cemecTpi. AucumnniHa «OBG'EKTHO-OPIEHTOBAHUM aHasfi3 Ta KOHCTPYHBAHHA
NporpamHmMx cmctem» 3abesnedyetbca gucumnaiHammn “OcHOBM NporpamyBaHHA",
“‘OcHoBKM KOMM'lOTEpHUX Mepex i cuctem” Ta 3abe3neyye BUBYEHHA TaKUX
HaBYaNbHMUX  AMCUMNAIH  AK:  “ApXiTeKTypa CUCTEeMHOro MporpamHoro
3abe3neueHHs".

3micT HaBYaNbHOI AUCUUNAITHN
Po3gin 1. 06'eKTHO-OpiEHTOBAHMI aHanis.

Tema 1.1. MpuHumnum O0IM B Python. HacnigyBaHHsa. ITepauia, abcTpakuis,
nonimop@ism, iHKancynauia, KOHCTPYKTOPU, 4eCTPYKTOopKU

Pozgin 2. CraTtuctnuHa o6pobka Ta aHanis gaHux 3a gonomoroto Python
Tema 1.2. Bizyanizauia gaHux 3 Pandas, matplotlib, 3 tkinter

Po3ain 3. MeToau ctBOpeHHA nporpamHoro 3abesneueHHA(MN3)

Tema 3.1.MeTogonoria po3pobku 13

Po3gin 4. 06po6Ka Ta aHani3 gaHMx 3a 40NOMOror aAropuTMiB MallLMHHOrro
HaBYaHHA

Tema 4.1.AnropmtmMmuy MalMHHONO HaB4YaHHA. Ornag moxnmeocTewn



HaBuyanbHi maTepianu Ta pecypcu

ba3oBa niTepartypa

1.

KocTtoueHko A. 0. OcHoBu nporpamyBaHHA Mmoot Python : Haeu. nocib.
YepHirie : POIN banukiHa C. M., 2020.180 c.

Bacunbes 0. M. lNMporpamyBaHHA moBoto Python. TepHoninb : HaB4yanbHa
KHura - borgaH,2019. 504 c.

AkoBeHkKo A. B. OcHoBM nporpamyBaHHA. Python. YacTtuHa 1: nigpyyHuK. Kuis
: KMl im. Iropsa Cikopcbkoro, 2018. 195 c.

KpeHneBuu A. Tl. Python y npuknagax i 3agadax. YactuHa 1. CTpyKTypHe
nporpamyBaHHA : HaBu. nocib. Kuie : BIL, "Kniscbknin YHiBepcuTeT", 2017. 206
C.

[lporpamyBaHHA YncnoBux metogis mosoto Python : nigpyy. / Anicimos A. B.,
HAopowenko A. K., Moropinun C. 4., Qoporun A. HO. Kunie : BugasHunuo-
nonirpadiyHny LeHTp "Kniscbkun yHiBepcuteT", 2014. 640 c.

[JopaTKoBa niTtepaTypa

1.

2.

MapueHnko 0.0., Poccaga T.B. AKTyanbHi npobnemn Data Mining: HaBuanbHui
NOCIOHMK AnAa cTygeHTiB daKyNbTeTy KOMMN' IOTePHUX HAYK Ta KibepHeTnKu. -
Kuie. - 2017. - 150 c.

Nlange A.B., Cy6au IL.HO., BboaspuHoBa HJ.E. OcHoBM Teopii i NpaKTUKK
iHTeNeKTyanbHOro aHanisy gaHux y coepi Kibepbesneku: HaB4yanbHUM
nocioHmK. — K.: IC33I KMl im. Iropa Cikopcbkoro», 2018. — 297 c.

3. baxpywwnH B.€E. MeTtogmn aHanisy gaHuxX : HaBYaNAbHMMA NOCIOHMK AnA
cTygeHTiB. — 3anopixKa : KIMY, 2011. - 268 c.
4. Bacunenko 0. A. MaTemMaTUYHO-CTAaTUCTUYHI MeToAM aHanily y NpUKAagHnx
aocnigxeHHAax: Hasy. nocib. / 0. A. BacuneHko, I. A. CeHua. - Ogeca: OHA3 im.
0. C.Nonoea, 2011. - 166 c.
HaByanbHU KOHTEHT
MeToaunka onaHyBaHHA HaBYaNAbHOI gucumnaiHm (0CBiTHLOro
KOMMOHEeHTa)
JIeKuinHi 3aHATTA
No Ha3ea Temu nekuii Ta nepenik OCHOBHUX NMUTaHb
3/ (Nepenik AnaaKTUUYHMX 3acobiB, NoCMAAHHA Ha iHpopMaLiHI

axkepena)




1 MpuHuyunu 00M B Python.

OcHoBHi nuTaHHA:HacnigyBaHHA. ITepauis, abcTpakuis,
nonimop@dism, iHKancynauia, KOHCTPYKTOPU, 4eCTPYKTOpKU

2 Bisyanizauia gaHux 3 Pandas, matplotlib, seaborn, Tkinter

OCHOBHI NNTAHHA:IHCTPYMEHT 4719 06p06KK Ta aHanisy AaHux, onepawil
dinbTpauii, COpTyBaHHA Ta arperadii.

3 MeTogonorii po3po6kKkn N3

OcHOBHI NuTaHHA: ETanu cTBOpeHHA NPoeKTY. Buam Ta npuknaau
MeT040/10rin pO3P06KNM NPOrpamMmHoOro NPoAyKTY Ta B3aeEmMogii i3
3aMOBHMKOM: mogesnb Bogocnaay (waterfall) , rHyuka mogens
(agile) , mogenb Bennkoro Bubyxy (big-bang) ,RAD-mogaesns,

cnipansHa (SDLC) mogens, iHKpemeHTHa mogaesb, XP Ta iH.

4 | AnropymtmMmu MalWMHHOroO HaB4YaHHA. Ornag moXknmeocreun

OcHoBHI NnTaHHAa: Lo Take malnHHe HaByaHHA. [le i ana yoro

BMKOPMCTOBYETHLCA MalWlMHHEe HaB4YaHHA. [naTtdopmun gna
TecTyBaHHA aNropuTMiB MalUMHHOMO HaB4YaHHA. Buan anropmntmis
MaLUMHHOIro HaBYaHHA: K-HaMbAMXKUKMX cyciais, biHapHe gepeso,

perpecia, Knacudikauia, rnMboke HaBYaHHA.

[paKTun4Hi 3aHATTA

OCHOBHI 3aBAaHHA UMKAY NMPaKTUUYHMX 3aHATb NOAAratoTb Y HAbYTTI CcTygeHTamum
NPaKTUYHMX HABMYOK Yy pO3pobLi nporpamHoro 3abe3nevyeHHa Ha 6a3i 06'eKTHO-
OpiEHTOBAHOrro Nigxoay Ta aHanisy IT-npoayKTy 3arasnom.



No

3/n
Ha3zBa Temu 3aHATTA

1 OcHoBu Python

2 3acTtocyBaHHAa npuHumnis 00Tl

3 Pob6oTa 3 nnatdopmoto Kaggle

CamocTiiHa poboTa cTygeHTa

Negh 3/n Ha3Bu Tem i nuTaHb, W0 BUHOCUTLCA HA CAMOCTiHe onpaLuoBaHHA

Ta NOCMNAHHA Ha HaBYasbHY NiTepaTypy

Tema 1.2. 06'eKTHO-0OpieHTOBaHe NporpamyBaHHa B Python.
OcobnumBoCTi

https://www.javatpoint.com/python-tutorial

1 Python SQL
2 BnokuenH Ha Python
3 TokeHizaTop Ha Python
4 Mariynnm metog Python
5 [exkopaTtop Python
6 PySpark MLLib
7 Python Itertools
8 PyCharm
9 Python MySQL
Tema 4.5. AnropuTmm po3nisHaBaHHA 306 parkeHb
10 OpenCV B Python

Tema 4.1.AnropyUTmMmy MawmMHHOro HaBvaHHA. Ornag MmoxKanBocTewn




T Po3pobka rpu 3a gonomoroto Python Pygame

https://www.javatpoint.com/library-in-python

[MMTaHHA, WO BMHOCATLCA HA CAaMOCTiMMHe onpauoBaHHA CTYAeHTIB,
KOHTPOMOTLCA LWAAXOM IX BK/KYEHHA A0 Mnepeniky nuMTaHb

MOAY/bHUX KOHTPOIbHUX POBIT.

MoniTuKa Ta KOHTPONDb

MNoniTnka HaB4YanbHOI gMcumMnAiHM (OCBITHBOro KOMMOHEHTa)

3acTocoByOTbLCA  CTpaTerili aKTMBHOMO i KOMEKTUBHOrMO HaBYaHHA, AKi
BM3HaAYalOTbCA HACTYMHUMM MeTO4aMM | TeXHONOriaMN:

1) metoan npobnemHoro HaByaHHA (MpobnemHUn BUKNag, 4YaCTKOBO-
noLyKosuin (eBpucTuyHa 6eciga) i 4oCAiAHULBKUIA MeToq);

2) 0cobuUCTiCHO-0opieHTOBaHI (po3BMBaKOYI) T@XHONOrIT, 3aCHOBAHI HA aKTUBHUX
dopmax i meTogax HaBuYaHHA ( «<MO3KOBMI LUTYPM», «@aHani3 CMTyaLin» AMCKYCia,
excrnpec-KoHdepeHuia);

3) iHbopMaLiMHO-KOMYHIKaLinHi TexHonorii, Wwo 3a6e3neyyoTs NpobiemHo-
AOCAIAHULBKMA XapaKTep NpoLuecy HaB4YaHHA Ta aKTUBI3aL,it0 CAaMOCTiMHOT poboTH
cTyaeHTiB (eneKTpoHHI NnpeseHTauil 418 NeKUiMHUX 3aHATb, BUKOPUCTaHHA ayaio-,
Bigeo-niATPMMKM HaBYANbHNX 3aHATD).

4) nekuinHi Ta NabopaToOpHi 3aHATTA BiAHOCATLCA A0 AYAUTOPHUX 3aHATH.
BiaBigyBaHHA ayagUTOPHUX 3aHATbL € 060B'A3KOBUM;

5) npasuaa MNOBeAIHKM Ha 3aHATTAX: aKTUBHICTb, NiArOTOBKA
KOPOTKMX O0MNOBiAen 4m TeKCTiB, BiAKAKOYEeHHA TenedoHiB, BUKOPUCTAHHA
3acobiB 3B'A3Ky 4014 nowyKy iHpopmauil Ha ryra-guCcKy BuMKnagada uu B
IHTepHeTi ToLo;

6) npaBumna 3axucty nabopaTtopHux pobiT. Ha nabopaTopHux
3aHATTAX CTYAEHTU Mig KepiBHMUTBOM BMWKAagada BMBYAKTb METOAMKY
eKcnepumeHTanbHUX docnigXeHb. Ha KOXHiM  nabopaTopHin  poboTi
CTyaeHTn opopmMaATb 3BIT Yy NMCbMmoBOMY BUrnagi. [lo 3BiTy 3aHOCUTbCA
nepe6ir gocnigy, Woro pesynbTaTV | AalOTbCA MOACHEHHA OTPMMAaHUX
pe3ynbTaTiB 3 ypaxyBaHHAM NMOXMOOK eKCnepumMeHTy.

7) iHamBiayanbHi 3aBaaHHA 3 aucumnnidv (pedepatn, po3paxyHKoBOI,

rpadiyHi,
TOLL0) BUAAIOTLCA CTYAEeHTaM B TepMiHK, nepeabadeHi BULLIMM HaBYaibHUM
3aknagom. lHamBigyanbHi 3aBAaHHA BUMKOHYHTLCA CTYAEHTOM CaMOCTIMHO
NPV KOHCY/NbTYBaHHI BUKnagadem. [lonyckarTbCA BUMAAKM BUKOHAHHA
KOMM/AEKCHOI TeMaTUKKM KislbKOMa CTygeHTaMu.



8) npaBuaa Mpu3HadeHHA 3a0Xo4dyBanbHUX 0aniB: CBOEYACHE
BMKOHAHHA Ta 3gada nabopaTopHux, iHAMBIAYanbHUX  3aBAaHb,
HecTaHgapTHUW Nigxia 40 BUPiLWeHHA NeBHOro 3aBgaHHS;
npaBuna npusHadyeHHa wTpadpHux 6OaniB: HeCcBOEYacHe BUKOHAHHA
nabopaTopHMX Ta

iHQMBIiAYaNbHUX 3aBAaHb, @ TAKOX KOPUCTYBAHHA AOMNOMIXKHUMKU 3acobamu
(Hanpuknag, MobinbHUI TenedoH, KOHCMeKT feKuin) nig 4Yac BUKOHAHHS
KOHTPONbLHOI pob6OTU.

9) noniTUKa geanavHiB Ta nepecknagaHb: HEBYACHO BMKOHAHI Ta
30aHi nabopaTopHi poboTU OUiHIOKTLCA HMMKUYOK ouiHkoo (-10-20% Big
3arasbHOI NiACYyMKOBOT OLLiHKN).

10) NoNiTUKa WOoA40 akagemiyHol 4o6poyecHOoCTi: NMCbMOBI poboTH
MOXYTb NepeBipATNCA HA HAABHICTb NAariaTy | 4ONYCKaTbCA 40 3aXMCTY i3
KOPEKTHUMM TeKCTOBUMM 3ano3mveHHAMM He Binblie 40%. CnncyBaHHA nig,
4ac KOHTPONbHMX POBIT Ta ek3ameHiB 3abopoHeHi.

11) IHWI BMMOrK, WO He cynepeyaTb 3aKOHOA4ABCTBY YKpalHM Ta
HOPMAaTUBHUM AOKYMeHTamM YHiBepcuTeTy:

® MoniTMKa LWOoA[0 BigBigyBaHHA: BigBigYBaHHA 3aHATbL €
060B'A3KOBMM KOMMOHEHTOM OLiHKOBaHHSA, 33 AKe HAapaxoBYTbCA 6anw.
3a  06'ekTMBHUX  npuumH  (NiATBEpAMKEHUX  AO0KYMEHTasbHO)

A03BO/IAETLCA NepecKaagaHHa NponyLeHnx Tem Kypcy.

® MNONITUKA L0440 BMKOHAHHA 3aBAaHb: MO3UTUBHO OLHIETLCA
BiANOBIAANbHICTb, CTAPAHHICTb, KPEATUBHICTb, GYHAAMEHTANbHICTb.

Bugu KOHTpON10 Ta peMTUHroBa CUCTEeMaA OLIHIOBAHHA pe3ynbTaTiB
HaByaHHA (PCO)
1. OuiHKa 3 AUCcUMNAIHM BUCTaBAAETbCA 3@ baraTobanbHOK CUCTEeMOoMo, 3
noganblMm nepepaxyBaHHAM y 4-6anbHy.
2. MakcumanbHa KinbKicTb 6anie 3 gaucumnninm gopisHioe 100.
3. HapaxyBaHHA 6aniB no okpemmnx Bngax pooiT:
PeTUHr cTygeHTa 3 KpeauTHOro mMoayna CKAagaeTbca 3 6anis, WO BiH
OTpPMMaB 3a:

- BMKOH@HHA NPaKTUUYHUX POBIT;
- HanucaHHA KOHTPOobHOI poboTu (MKP).

Cucrema pentuHroeux (Barosux) 6anis Ta KpuTepii oLiHIOBaHHA

1.BMKOHaHHA NPaKTUYHUX POBIT

OuiHtotoTbea 18 pobiT, nepeabaveHmnx pobouoto nporpamoto. MakcnmanbHUM
BaroBui 6an JIP =54

Cyma BaroBux 6aniB NpakTUYHMX POOBIT:



MaKkcrmanbHUM
Hazea Temu 3aHATTA BaroBui ban
1 |OnepaTopun Python 18
2 |00 Python 18
3 |BcTyn g0 MalwMHHOro HaB4YaHHA 18
Pasom 54

OuiHtoBaHHA NabopaTopHMX PobIT:

— AKWO poboTa BMKOHAHaA HeB4YacHo 3HimaeTbca 10-30% Big
MaKCMMasnbHOI KinbKocTi 6anie (KiNbKiCTb MPOUEHTIB 3anexkuTb Big TepmiHy
3ani3HeHHA);

— AKWO poboTa BMKOHAHA He CaMOCTIMHO Ta MPOCTEXKYETLCA He
iHOVBiAyanbHe BMKOHAHHA TO 3HiMaeTbca 50% Big MakCKMManbHOI KiNbKOCTI
banis.;

— AKWO B nNporpami He BUTPUMaHI OCHOBHI NpaBuna CTBOPEHHA
nporpamMHmMx nNpoaykTiB (MoaynbHiCTb, APYHHIN  iHTepdenc, HaABHICTb
KOMEeHTapiB Ta T.M.) 3HiMmaeTbca 5%.

2.MoaynbHNM KOHTPOb

Ha ogHOMy 3 neKkuiHMX 3aHATb NPOBOAMTbLCA MOAY/bHA KOHTPO/bHA
poboTa: MakcumanbHun Barosuii 6an MKP = 6.

OuiHtOBaHHA MOAY/bHOI KOHTPO/IbHOI POB60TM BMKOHYETLCA HACTYMNHUM
YMHOM:

— AKLLO Ha BCi NMTAHHA gaHi NOBHI Ta YiTKO aprymeHTOBaHi Bignosigi,
KOHTPO/MbHA BWKOHaHa OXaWHO, 3 AO0TPUMMaHHA OCHOBHWUX nMpaBua, TO
BUCTaBAA€eTbCA 18- 17 bani.;

— AKLLO0 MeToAMKa BMUKOHAHHA 3anNponoOHOBAHOro 3aBaaHHA po3pobneHa
BipHO, ane AonyulleHi He NPUHUMMNOBI MOMUAKK Y TeopeTUYHOMY onuci abo
pO3paxyHKax, TO BUCTABNAETLCA 4 - 5 GaniB;

—Big 13 go 15 6aniB HapaxoBYETbCA, AKWO MeTOoAMKA BMKOHAHHA
3aBgaHHA po3pobseHa B OCHOBHOMY BipHO, ane AonyLleHi geaki 3 HACTYMHUX
NOMWAOK: MOMMUAKM Yy MpeacTaBneHi BUXIgHMX AaHUX, He 06rpyHTOBaHI
TeopeTUYHi pilleHHA, MOMUAKN Yy MeTOo4uULL PO3PaXxyHKIB;

— HMXKYe 8 b6aniB HapaxOBYETbLCA, AKLIO 3aBAaHHA He BMKOHaHe abo
AonyueHi rpybi nomunkm.

3. EK3ameH
EK3ameH BigbyBa€eTbCA y NnncbMoBi popmi. MakcMmanbHa OLUiHKa 3a eK3ameH
cknapgae reK = 40 banis.
YMOBM NO3UTUBHOI NPOMIXKHOI aTecTay,il
[Ona oTpMmMaHHA ,3apaxoBaHO" 3 Mepuoi NPOMIiXKHOI aTecTauil CTygeHT

NOBMHEH MaTW He MeHLe, HixX 12 6anis (3a ymoBM, WO 3a 8 TUMKHIB 3rigHO 3



KafeHgapHUM MNAaHOM KOHTPO/IbHMX 3axo0giB CTyAeHT MOBUMHEeH oTpumaTtu 24
6ann).

[Ona oTpyMmaHHA ,3apaxoBaHO" 3 Apyroi NPOMiXKHOI aTecTauii CTygeHT
NOBMHEH MaTW He meHwe, Hix 40 6anie (3a ymoBM, Wo 3a 14 TUMKHIB 3rigHO 3
KasfieHgapHMM MNaHOM KOHTPO/IbHMX 3axoAiB CTy4eHT noBuHeH oTpumaTtu 60
6anis).

PospaxyHok wkanu (R) penTtuHry:
Cyma BaroBux 6aniB KOHTPOIbHUX 3aX0A4iB NPOTAroM cemecTpy CKAa4aE:
R=54 +6+40 =100 6anis

TaKnMm YMHOM, PeMTUHIroBa LWKana 3 KpegmuTHoro moayna cknagae 100 6anis.

YMOBM O0NYyCcKy A0 iCnuTy: 3apaxyBaHHS BCixX flabopaTopHuX pobiT, a Takox
cTapToBU PeNTUHr r = 40 Bani..

[na oTpMaHHA cTyaeHToM BiganosigHux ouiHok (ECTS Ta TpaguuiiHnx) noro
penTuHrosa ouiHka RD nepeBoanTbCa 3rigHo Tabanui:

Tabnnua BiANOBIAHOCTI PeNTUHroBMX OasniB OUiHKaM 33 YHIBEPCUTETCbKOH
LLIKa/101to:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 [yr<e gobpe
84-75 [obpe
74-65 3aa0BiNbHO
64-60 [locTaTHbO

MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBwM He nonyuiero
AOMNYCKY

NopaaTKoBa iHpopmauia 3 gucunnniim (0OCBITHLOro KOMMNOHeHTa)

MeToguuHi pekomeHgauii

[Ona Kpaworo 3acBOEHHA MaTepiany AUCUMNAIHM pPeKoMeHAYETbCA
BMKOPUCTOBYBATW Ha /IEKLIAX MyAbTUMeainHi 3aC00bM HaBYaHHA, AKi 403BOMAKOTb
IHTeHCM@iKyBaTK HAaBYaNbHUIM NpOLLeC, CTUMYAKOBATM PO3BUTOK MUC/EHHA Ta YABU
CTygeHTiB, 36inbliyBaTK 06CAr HABYAsbHOMO MaTepiany 419 TBOPYOro 3aCBOEHHA i
BMKOPMUCTAHHA MOro CTygeHTamMmu, BUKAMKATM 3auiKaB/eHiCTb Ta MNO3UTUBHE



CTaB/eHHA 40 HaB4YaHHA.

MeToanka nobygoBaHa TakKMM YMHOM, WO MaTepian ManxKe KoxKHOI nekKuii
3aKPIiNAETLCA BUKOHAHHAM 3aBAaHHA KOMM'HOTEPHOro NpakTUKymy. 3aBaaHHA
CTYAEHTW OTPUMYIOTb 3a3ganerigb i Ha ayaAUTOPHOMY 3aHATTI Mig KepiBHULTBOM
BMKNagada BUMPaBAATb NMOMUAKM B pas3i IX HAaABHOCTI Ta BignoBigatdTb Ha
3anMTaHHA LWoA0 NPorpamMmHoil peasnisauii Ta TeopeTuUyHKX 3acag poboTu.

AKicTb camocTiMHOT poboTK nepeBipAETbCA Ha 3aHATTAX KOMMN'IOTEepPHOro
NPaKTUKYMYy.
[lepenik NUTaHb, AKIi BUHOCATHCA HA CEMEeCTPOBUIM KOHTPO/1b:

1. Ak nepeBepHyTM pagoKy Python

2. Ak uutatn pann CSV Ha Python

Ak 3anycTuTn nporpamy Python

Ak npunmaTy BXigHI gaHi B Python

Ak nepeTBOpPUTK CNNCOK Ha pAAoK y Python
Ak gogaTtn enemeHT y CNUCOK

Ak nopiBHATM gBa cnuckm B Python

Ak nepeTBopuTH int Ha pagok y Python

9. Ak cTBOPUTHM CNOBHUK Ha Python

10.AK cTBOPUTK BipTYanbHe cepegosuule Ha Python
11. AK oronocnTn 3miHHY B Python

12.Ak BcTaHoBuTM matplotlib Ha Python

13.Ak BctaHoBuTK OpenCV Ha Python

14.AK gpyKyBaT B 0ogHOMY pAaKyY B Python
15.AK untaTn dpann JSON Ha Python

16.AK unTaTn TekctoBum dann Ha Python

17. Ak BuKOpucToBYBaTK LMKA for y Python
18.9k 06'egHaTu aBa pagku B Python

19.A9k nigkntounTn 6a3y gaHux y Python
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20. Ak nepeTBOpPUTK CNNCOK Ha cnoBHUK Y Python
21.9k oronocnT rnobanbHy 3miHHY B Python

22. Ak nepesepHyTHK yncno B Python

23. LLlo Take 06'eKT y Python

24. AK ouncTnTK 06010HKY Python

25. Ak ctBopuTn DataFrames y Python

206. AK po3pobuTK rpy Ha Python

27. Ak BctaHoBuTK Tkinter Ha Python

28. AK nobyayeaTu rpadik Ha Python

29. AK HagpyKyBaTu WwWabnoH Ha Python

30. Ak BugannTn enemeHT 3i cnucky B Python



31. Ak okpyranTun yncno B Python

32.
33.
34.
35.
36.
37.
38.
39.
40.

Ak copTyBaTK cnoBHUK y Python

Ak nepeTBOpPUTM TEKCT Ha moBAeHHA B Python
BynbbalwkKoee copTyBaHHA B Python

Ak oTpumaTn noTto4Hy gaTty B Python
argparse B Python

Moaynb Python tqdm

Wnep Lesapa s Python

TokeHizaTop Ha Python

Ak npogaTtn aBa cnmuckm B Python

41.9K nepeTBOopnTM BanNT Ha pagoK y Python

42.
43.
44,
45.
46.
47.
48.
49.
50.

AK nepeTBOPUTM CNNCOK Ha Habip
Python SQL

BnokuenH Ha Python
TokeHizaTop Ha Python
MariyHnin meTog Python
[exkopaTtop Python

PySpark MLLib

Python Itertools

PyCharm

51.Python MySQL

CKnageHo cm. B8uK/a1. Kageopu iHXeHepii npozpamHozo 3ab6e3neyeHHA 8

Po6ouy nporpamy HaBYanbHOiI gucuunniim (cunabyc):

eHepzemuui NaHHa Capuboza

YxBaneHo kagedporo IN3E (npomokosn Ne 28 gid 15.05.2023)
MorogxeHo HH IATE im.lzopsi Cikopcekozo (npomokos Ne 9 gid 26.05.2023).




