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1. Onuc HAaBYAIBLHOT JUCHUILIIHH "00'eKTHO-OpPiEHTOBaHe MPOrpaMyBaHHA
(Python)"

["any3pb 3HaHB, CIIELiaBHICTh, OCBITHS MPOTpaMa, OCBITHIH CTYIiHb

OCBIiTHIl CTYIiHb bakasaBp
CremiaibHICTh 126 IndopmaliitHi CUCTEMU 1 TEXHOJIOTIT
OcBiTHS iporpama IndopmariitHi cuCTEMH 1 TEXHOJIOTIT

XapakTepucTHKA HABYAJIbHOI U CHUTILTIHA

Bun 000B’s13K0Ba
3arangbHa KiIbKICTh TOIUH 150
Kinbkicts kpenutie ECTS 5
KiIbKiCTh 3MICTOBHX MOJYJIiB 2
Kypcosuii mpoekT (pobota) (3a

HasiBHOCT1)

dopmMa KOHTPOJIIO icuT

IMoka3HUKH HABYAJIBHOIL JUCHUIIIHU 1JI51 JEHHOI Ta 3204HOI GOpM HABUAHHS

JIeHHa popMa HaBYaHHS 3a04Ha opMa HaBYAHHS

Pik miaroroBku (Kypc) 2

CemecTtp 3

Jlekuilini 3aHATTA 60 rog. rom.
ITpakTH4Hi, CEeMIHAPChKIi 3aHSTTS TOJI. roJ.
JlabopartopHi 3aHATTS 60 Tos. TOJI.
CamocriitHa po6oTa 30 ron. roJ.
InauBiTyanbHi 3aBIaHHS roj. roj.
KinbKicTh THXKHEBUX ayIUTOPHUX 4/4  ron.

TOJIUH JIJIs JIGHHOT ()OPMU HaBUAHHS




2. MeTa, 3aBIaHHS Ta KOMIIETEHTHOCTi HABYAJIBHOI TUCHMILIIHU

Merta: momnsirae y HaOyTTsI MPAKTUIHUX Ta TEOPETUIHHUX 3HAHB PO MPOTPAMYBaHHS
B Python; o3HaiioMJICHHS 3 MOIIUPEHUMH TEXHOJIOTIIMU Ta OCOOJIUBOCTAMHU 00’ €KTHO-
OpIEHTOBAHOIO IporpamyBanHs B Python.

3ae0anns. BUBUYEHHS TEOPETUYHUX 3acaj MpOTrpaMyBaHHS; HAOYTTS MPaKTUYHHUX
YMiHb BUKOPHCTaHHS MOBH mporpamyBanHs Python; 6a3 manux SQLite3; 0i0mioTeku
Pandas mms pobotu 3 .CSV (aitlamMu; HaOYTTSA NPAKTHUYHUX HABHUYOK 3aCTOCYBaHHS
00’ €KTHO-OP1€EHTOBAHOTO MPOTpaMyBaHHsI, CTBOPEHHS CKPHUIITIB Ta MOAYJIB.

V pesynomami euguennsa naguanvbHoi OUCYUNIinu cmyoenm noGUHeH

3Hamu: OCHOBHI TIOHATTS MOBHW mporpamyBaHHs Python; ocobmuBocTi
3aCTOCYBaHHS 00’ €KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHS.

éMimu: CTBOPUTH CKPHUIITH, MOAYJI Ta IUJIi IporpaMu 3a goromoru Python.

Habymms komnemenmnocmeii:

3azanvHi komnemenumuocmi (3K):
3K3. 3nanHs Ta pO3yMiHHS MPEeIMETHOT 001aCTi Ta pO3yMIHHA MPOQPECIiHHOT NisTHBHOCTI.
3K6. 31aTHICTh BUUTHUCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMU.
3K7. 3naTHIiCTh 10 mOIIyKY, 0OpoOJIeHHs Ta aHami3y 1HGOpMAIlii 3 pi3HUX JKEPE.
3K12. 3n1aTHICTh OIIHIOBATHU Ta 3a0€3MeUyBaTH SIKICTh BAKOHYBAaHUX POOIT.

¢axosi (cneuianvni) komnemenumunocmi (PK):
CK10. 3patHicTh BHOOpY, NMPOEKTYBaHHS, PO3TOPTaHHS, 1HTErPyBaHHS, YNPAaBIIIHHS,
aAMIHICTPYBaHHS Ta CYNPOBOJKYBaHHS 1H(OpMAaLIiHUX CHCTEM, TEXHOJIOTI Ta
1H(OKOMYHIKaIli#, cepBiciB Ta 1H(PACTPYKTYpPH OpraHizarii.



3. Ilporpama Ta CTPYKTYpa HABYAJILHOI JUCHMILIIHM IS
— MOBHOTO TEPMiHY JIEHHOI OPMH HaBUAHHS;

3MICTOBUH MOJYJIb 1. OcuoBu MOBH mporpamyBasns Python

Tema sekuiiinoro 3ausTTs 1. ba3osi Tunu ganux B Python. Yucnosi Tumu ganux
Cunrtakcuc MoBH. ba3oBi Tunu nanux. Yucnosi Tunm gaHux: integer, float, complex. Onepartii 3
MMy 1 niicanmu uncnamu. [piopurer apudmernynux onepariiii B Python.

Tema jekniiiHoro 3anaTTs 2. CTpOKOB1 TUIIU JaHUX.
Crpoxu (String). Konkarenamus. PobGorta 3 pericrpamu. Whitespaces. Bumanenns 3aiBux
MPOOUTHPHUX CUMBOJIIIB. MeTOou 17151 pOOOTH 3 PSIKAMHU.

Tema nekuiiinoro 3anaTrs 3. Posramyxenss (yMoBHuUi oneparop). Huxmu
JIiHIAHMHN Xi]1 BAKOHAHHS IpOrpaMu. Y MOBHHU#T orniepatop posranysxkenns if. Koncrpykiiis if —else.
bnok if-elif-else (kackaana korctpykitis). L{ukia while. Inctpykii mis podoTu 3 mukiamu: break,
continue, pass. Omepatop nukiy for. Cunrakcuc omeparopa for, ocobmuBocTi 3acTocyBaHHS,
MPUKJIIA]H.

Tema nekuiiinoro 3ausarrs 4. Ctpykrypu nanux B Python

Cnucku (list). CTBopeHHs, KOMIOBaHHS CIHUCKY. 3BEPHEHHS 10 €JIEMEHTa CIIUCKY 3a 1HICKCOM.
Criucky Ta HUKIIA. 3BEPHEHHS 10 BCIX €JIEMEHTIB CIUCcKy. MeToa enumerate Juist mepepaxyBaHHs
€JIEMEHTIB CIHCKY pa3oM 3 iX iHgekcamu. Omeparii 31 cnuckamu. JlogaBaHHS €JIEMEHTIB JI0
ciiucky meromamu append(), insert(). CopryBanns crucky: Sort, sorted. CkopoueHi HoTarrii
criuckiB (list comprehensions). Crnavicu / 3pizu. Koptexi (tuple). CtBopenHs kopTexy. BunaneHHs
kopTexky. DopmaTyBaHHS CTPOK 3a jgonmomororo kopTexkiB. CrnoBHuku (dict). CTBOpeHHS
crnoBHUKa. JlonaBaHHs 1 BuganeHHs enementy 3 dict. Meroau s po6otu 3 dict.

Tema gekuiiinoro 3anaTts 5. yHkiii B Python.
o Take ¢pynkuisa? CtBopeHHs QyHkuiil. OyHkuii Ta JokanbHi 3MiHHI. Oco0IMBOCTI POOOTH 3
¢yskuismu. OyHKIIT Ta ToKaidbH1 3MiHHI. [lepenava B pyHKuil He3MIHHMX TuUIB (str, int, tuple,
frozenset). Lambda-dymxkiii.

Tema nekuiiinoro 3anaTrs 6. bidmoreka Numpy.
CrBopeHHs MacuBiB. 3MiHa (popmu MacuBy. CTBOPEHHSI MacHBIB 3 OCOOJIMBUMHM BIACTHUBOCTSIMH.
[ToenemenTH1 oneparii Hax MacuBaMu. MaTpuuHi onepanii HaJ MacuBaMmu. byreBa iHaekcallist
(mackn).

Tema Jexuiiinoro 3ausTTst 7. Po6ota 3 €SV daitnamu. biomioreka Pandas.
Import 6iomiotek. Ctpykrypu nanux Series i DataFrame. Import Data B Pandas. Jloriuni macku
(logical masks). Po6ora 3 manumu B Pandas. I'pynmyBanus nmanux (groupby). O6’emnHaHHsS
DataFrame: Merge, Join and Concatenate.

3SMICTOBUM MOJYJIb 2. OG6’¢KTHO-OpicHTOBaHe NPOrpaMyBaHHS Ta
KOHTEKCTHi MeHe:kepu B Python.
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Tema Jekuiiinoro 3ausTTs 8. Po6orta 3 daiimamu B Python.
BiakputTs Ta 3akputts dainy. Pexxumu qoctyny. ATpudyTtu daiinooro 06'ekty. UntaHHS 1aHUX
3 (paitnmy. 3anuc nanux y daiin. JlonatkoBi MeTou A poOOTH 3 (halmamu.

Tema gekuiiinoro 3ansarra 9-10. Knacu Ta 00’ekt. OO’€KTHO-OpI€EHTOBaHE
IporpaMyBaHHS
OcHOBHI MOHATTS 00'€KTHO-OpiEHTOBAaHOTO nporpamyBanHs. Kimacu B Python. CtBopenHs kiaciB
i oO'extiB. Cratnyni 1 auHamiuHi atpulytH Kiacy. Meroau kiacy. KoHcTpykTop Kimacy i
iHimamzanmisa ekzemmuiapa kimacy. KirouoBe cioBo self. PiBHi goctymy atpuOyTra i meTona.
Konrekctni menemxkepu. [exoparopu. Kiacu. knacu-ta-o0extu. Po3nakoska. Ilomimopdism B

Python.

Tema sexuiitnoro 3ansarts 11. Itepatopu ta renepatopu B Python. Po6oTa 3 BunsTkamu

Python.
Itepatopu B moBi Python. CtBopennst BnacHux itepartopiB. I'enepatopu. Meton  iter .
Oynxuis next(). Yield ynkuis. Bunstku B MoBax nporpamyBaHHs. [[OMWIKH 1 BUKIIIOYCHHS B
Python. Cunrakcuuni nomuiku B Python. Bunsatku B Python. lepapxis Bunsartkis B Python.
O6pobka BuusaATKiB B Python. User-defined Exceptions B Python (BuHSATKH CcTBOpeHi
KOPHCTYBA4eM).

Tema nexkuiiinoro 3auaTTa 12. O0’€KTHO-OpIEHTOBAHE MPOTPAMyBaHHS Ta KOHTEKCTHI
MeHekepu B Python.

Po30ip 0azoBux ¢ynkuin Python. Pismuums == i is. Try, except, finally. Ilpusnauenus
KOHTEKCTHOr0 MeHemkepy. CTBOpeHHS KOHTEKCTHOro MeHemkepy. Context manager. lterator.
Generator.

Tema nexuiitHoro 3anstrst 13. Moy, maketu, immoptu B Python.

Python moaymi. IIpaBuna imnopryBanns 3rinno PEPS. Opranizanis imnopty (Code). ITaketu B
Python.

Tema nexuiitnoro 3anarrs 14. PerynsapHi Bupasu
Perynsapui Bupasu. Ilpusnauenns. OpHocumBoiibHI 1mabnonu. KBanrtidikaropu. DyHKI s
poOOTH 3 peryIsIpHUMHU BUpa3aMU Ta MOIYJb €. BUukopucTanHs qoaaTkoBuX mnpamnopis B [1iToHi.
Toukocti ekpanyBanus B [Titoni. Onepartist «kABOy». Match-o06'extu. 111ab10HH, 1110 BIAMOBIAAIOTH
HE KOHKPETHOMY TEKCTY, a mo3uiii. Lookaround i Co.

Tema nekuiiinoro 3anarrsa 15. Po6ora 3 6a3amu nanux B Python.
Pobota 3 csv Ta 6azamu ganux. CSV Moxayns B naiton. baza manux sglite3. Pob6ora 3 6a3010
JaHUX: THIU JaHUX, CTBOPEHHS 0a3H JaHWX, CTBOPEHHS TaOJIHIb, BUIAJICHHS TaOJIHIIb, 10JaBaHHS
TaHWX, BUOIpKa TaHWX, BUOIpKa 3 yMoBaMU, 3MiHeHHs nanux. [lonstTs Cursor B Python. [TousTTs
tpan3akiii. DB connection as context manager. Autoincrement. Join. Foreign key. Arperariiitai

¢yukuii. CopryBanss. JlimityBanss. [ pynyBanHs Ta GiIbTpyBaHHS TPYIL.



CTpykTypa HaBYaJBHOI JMCUMILTIHM "'O0'€KTHO-OpiEHTOBaHe
nporpamyBanus (Python)"

Kinpkicts rogua

HazBu 3micToBUX MOIyITiB neHHa hopma 3aouyna opma
i TeM YCBOTO y TOMY 9HCIT yCBhOTO y TOMY 4HCi
n|m| mab | iHg | c.p. n| n | mab | iHD | C.p.
1 2 34| 5 6 7 8 911 11 | 12 | 13
0
3micToBui Moayib 1. OcHOBH MOBH nporpamyBaHHs Python ta poGoTu 3 csv (aiinamu
Tema 1. ba3zoBi Tinn naHux B 6 2 2 2
Python
Tema 2. CTpokoBi THITH 10 4 4 2
JaHUX
Tewma 3. PosramyxeHHs 10 4 4 2
(ymoBHu#t onepatop). Iluxmu
Tema 4. CTpyKTypH JaHUX B 10 4 4 2
Python
Tema 5. @ynkuii B Python 10 4 4 2
Tema 6. bibmioreka Numpy 10 4 4 2
Tema 7. PoGota 3 csv 10 4 4 2
¢aiinamu. bidnioteka Pandas.
Pa3om 3a 3MiCTOBHM 66 |26 26 14
Moxyiem 1
3micToBuit Moylb 2. O0’€KTHO-OpiIEHTOBAaHE IPOrpaMyBaHHS Ta KOHTEKCTHI MEHEIKEpHU B
Python.
Tema 8. Pobora 3 daitnamu B 10 4 4 2
Python.
Tema 9-10. Knacu ta 16 8 8 4

00’extH. O6’€KTHO-
Opi€HTOBaHE NPOTrPAMYyBAHHS.

Tema 11. Itepatopu Ta 14 4 4 2
re"eparopu B Python. Po6ora
3 BuHsATKamu Python.

Tema 12. O6’exTHO- 14 6 6 2
OpIEHTOBAHE MPOrpaMyBaHHS
Ta KOHTEKCTHI MEHE/KEPU B

Python.
Tema 13. Monymi, makeTH, 10 4 4 2
imnoptu B Python
Tewma 14. PerymnsipHi Bupasu 10 4 4 2
Tema 15. Po6ora 3 6azamu 10 4 4 2
naanx B Python
Pazom 3a 3micToBUM 84 |34 34 16
MozyJieM 2
Vepororogun | 150 | 60 60 30
Kypcosuii npoekt
(poborta) 3
(SIKIIO € B pOOOYOMY HaBYATEHOMY
IUIaHi)
Vepororomqus | 150 |60 60 30
4. Temu ceMiHAPCHKHX 3aHATH He nmepenbaueni HaBuaIbHUM TIJIAHOM
5. TeMu NpakTHYHHUX 3aHATH He nepenbaueni HaBuaIbHUM TIJIAHOM
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6. TeMu J1aDOPATOPHUX 3aHATH

No Hazpa Temu KinbkicTs
3/m T'OJIHH
3MICTOBHH MOJIYJTb 1. OcHoBr MOBH nporpamyBasHs Python Ta po60oTH 3 csv (aiinamu
1. bazogi Tunu ganux B Python 2
2. CTpOKOBI THITH JAHUX 4
3. Posranyxenns (ymoBHU# oneparop). [{ukmm 4
4, Crpykrypu nanux B Python 4
o. Oynkuii B Python 4
6. bi6mioreka Numpy 4
7. PoGora 3 csv daitnamu. bibmioreka Pandas. 4

3MICTOBHH MOYJIb 2. 06 €KTHO-Opi€cHTOBAaHE IPOrPaMyBaHHS Ta KOHTEKCTHi
MeHepkepr B Python

8. Po6ota 3 daitnamu B Python 4
9. Knacu Ta 06’ ekt 4
10. | O6’exTHO-OpiEHTOBAaHE MPOTPAMyBaHHS 4
11. | Iteparopu ta reneparopu B Python. Po6ora 3 Bunarkamu Python 6
12. | O6’exTHO-Opi€EHTOBaHE MPOTPAMyBaHHS Ta KOHTEKCTHI MEHEDKEPH B 4
Python
13. | Monymni, naketn, imnoptu B Python 4
14. | Perynsapni Bupazu 4
15. | PoGora 3 6a3amu ganux B Python 4

/. KOHTPOJIbHI MUTAHHSA, KOMILIEKTH TeCTiB VI BU3HAYEHHSI PIBHSI 32CBOECHHS
3HAHb CTYJACHTAMHU.

llepenix KoHmpobHUX NUMAHD

[TonsTTS CiucKy.

[ToHsATTS TiNEpIOCUIIaHb.

Buxopucranss Tekcty i rpadiyHuX 300pakeHb Yy TINePIOCUIaHHSX.
Crucku (list). CTBopeHHS, KOIIIOBAaHHS CITHCKY.

3BEpHEHHS /10 €JIEMEHTA CIHUCKY 3a 1HJEKCOM.

Crmcku Ta MUKIU. 3BEpPHEHHS JI0 BCIX €JIEMEHTIB CITHCKY.

Meroa enumerate Jyisi mepepaxyBaHHs €JIEMEHTIB CIIMCKY Pa30M 3 iX 1HJIEKCaMHu.
Onepariii 31 CIUCKaMH.

JlomaBaHHSI €JIEMEHTIB J10 CriMCcKy MeToaamu append(), insert().
CopTyBaHHsI CIIUCKY: sort, sorted.

Cxkopoueni Hotauli criuckiB (list comprehensions).

Koprexi (tuple).

Crnosuuku (dict).

Meroau st po6otu 3 dict.

[lo Take pyHKIIisN?

RO ~NOoOkwWNE

el e ol
asrwdEO



16.
17.
18.
19.
20.
21.
22,
23.

@OyHKIIIT Ta JJOKAJIbHI 3MiHHI
Lambda-dynukuiii.

[TpaBwia imnopryBaHHs 3ri1HO PEPS.
Opranizanis imnopty (Code).

Krnacu ta 00’extu

[Taketu B Python (Python Package).

[I{o Take iHTEepdeic 1 BUMOTH J0 HBOTO.
o Take Ul|UX 1 sika pi3HHUI MiXK HIMH.



HAIIOHAJIBHUM YHIBEPCUTET BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHS YKPATHH

OC "bakanasp"
CneniaabHicTh

126 Iudopmariiitai
CHCTEMH 1 TEXHOJIOI]

Kadenpa
iHpopMaIiHIX
CHCTEM 1
TEXHOJIOT1H
2022-2023 H.p.

EK3AMEHALIMHIN
BIJIET Nel
3 TUCIUILTIHU
"O0'ekTHO-Opi€HTOBaHE
nporpamyBanas (Python)"

3aTBepaKyI0
3aB. xadenpu

(miamuc)
IBunenko M.3.
26.08.2022

1. JlecaTh TECTOBHMX MHUTaHb pi3HUX TUIIIB B cuctemi Moodle (10 6ais).

2. IlporpamyBaHHs 00pOOKH BUKJIIOYEHB 3 BUKOPUCTAHHSM MOBH IPOTpaMyBaHHS

Python.

3. Pobora 3 ¢aitnamu y Python.

Buxknamau

[Toackpedko O.C.




8. MeToau HABYAHHSA

3acBO€HHS Marepiany 3a0e3ledyeThCsl Ha JIEKLIAX, Ja0OPaTOPHUX 3aHATTAX Ta
CaMOCTIHHIN poOOTI Y KOMIT'IOTEPHUX Kjlacax, OOJIaJIHAHUX JIOKAIbHUMHU MepekKaMu,
[aTepHeT 1 HOBITHIM TporpaMHuUM 3abe3nedeHHsM. Jlekuii CympoBOKYIOThCA
BUKOPHUCTAHHSAM TPE3EHTAIlill, HABYaJbHUX (DIIbMIB Ta MYJIbTUMEIIAHOTO OOJaHAHHS
JUIS TIOJIETIIIEHHS 3aCBOIOBAHHS MaTepiaiy.

9. ®opmMH KOHTPOJIIO

KoHTponb 3HaHb y ciyxadiB OakajgaBpChbKOro Kypcy ‘“OO0'€eKTHO-Opi€HTOBaHE
nporpamyBaHHs (Python)” nmepenbauae Taki KOHTPOJIbHI 3aXO0/IU:

e CaMOKOHTPOJIb - € TEPBUHHOIO (OPMOIO KOHTPOJIO 3HAHb, KUl OOOB'SI3KOBO
3a0e3neuyeThesl AUCTAHUIMHUM KypCOM LUISIXOM HAJIaHHS CTYACHTaM MEpesiKy
nuTaHb (MUTaHb Ta BIAMOBIAEH HA HUX), a TAKOX TECTIB ISl CAMOIIEPEBIPKH;

o IOTOYHMM KOHTPOJIb - 3IMCHIOETHCS YEpe3 CUCTEMY OLIHKH Oe3MocepeaHbo
BUKJIaJladyeM J1abOpaTOpPHO-NIPAKTUYHUX MPAKTUYHUX 3aHATh Ta BUKOHAHUX
3aBAaHb AJIsi CAMOCTINHOT poOOTH;

e MOJAYJIbHHUI KOHTPOJIb - 31HCHIOETHCS JUCTAHIIIIHO B aBTOMaTU30BAHOMY PEKUMI
a00 OYHOMY PEKHMI, OCHOBHOIO (DOPMOIO SIKOTO € TECTYBAaHHS;

o TIJCYMKOBHH KOHTPOJb — II€ €K3aMEH, SIKH CKIaJa€TbCsi OYHO B TEPioJ
MpU3HAYEHUN JekaHaToM abo 3a IHAWBIAyaJdbHUM  TpadikoM, AKUN
3aTBEP/IKYEThCSI HaBYAIbHUM IIaHOM. OCHOBHOKO (OPMOIO MIACYMKOBOIO
KOHTPOJTIO € TECTYBaHH.
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10. Po3noain 6axiB, fiKi 0OTPUMYIOTH CTYAEHTH

IToTOYHUY KOHTPOIIb Peiitunr 3 Pelitunr 3 Pelitunr .
. " N IlincymxoBa 3aranbHa
. . . . HaBYaJIbHOI JIOJJaTKOBOT mrpadpHun . L
3MicToBUH 3MicTOBHH aTecTalis KUTBKICTB
p060TI/I p060TI/I R P R LLITP .
MOIyTb 1 MOIyJIb 2 R (ex3ameH) OaiB
HP
0-100 0-100 0-70 0-20 0-5 0-30 0-100

Mpumitku. 1. Bignosingao no «IlomoxeHHs mpo KpeaMTHO-MOAyJbHY cuctemy HauanHsi B HYDBIll Ykpaiany,
3atBepmkeHoro pekropoM yHiBepcutety 20.02.2015 p., peiTuHT cTyneHTa 3 HaB4abHOI poO0TH R HP CTOCOBHO BHBUYCHHS
TIEBHOI AUCIIUIUTIHN BU3HAYAETHCS 32 (POPMYIIOI0

0,7° (RW3ym * KWap + ... + RM3p - KM3yr)

Rup = + Rap - Rure,

Knuc

ne RM3p, ... RM3y — peifTuHrosi oniHk; 3MicToBUX MoyIiB 3a 100-6anbHO0 MKANO0;
N — KUIbKICTh 3MICTOBUX MO/IYJIB;

KWsy, ... KM3m — kinbkicts kpeautis ECTS, nepenbaueHux poOOYMM HaBYaIbHUM IUIAHOM JUI BiAMOBiAHOTO
3MICTOBOTO MOJIYJISL;

Kmc = K&3m + ... + K3y — xinbkicts kpemutis ECTS, nepepdauenux poGOYMM HABYANLHMM IUIAHOM JUIs
JMCUUILTIHU Y TOTOYHOMY CEMECTPi;

R sp — pefiTuHT 3 107aTKOBOI pOOOTH;
R wirp — pedTHHT mwTpadHU.
Hageneny ¢popmyny MoxHa cupoctuty, akmo npuitaata KMsw = ...= K3y, Toxi Bona 6yae MaTu BULIISAL

0,7- (RWam + ... + RM3y)

Rup = + Rap - Rurre.
n

Peitmune 3 0o0amkoeoi pooomu R np nopaetses 1o R np 1 He Moxe nepesuinyBatu 20 OaniB. Bin Bu3HauaeThes
JIEKTOPOM 1 HaJIa€ThCs CTYACHTAaM pillIeHHsIM KadeapH 3a BUKOHAaHHs poOiT, siki He nepeadayeHi HaBYallbHUM TUIAHOM, aje
CIPUSIOTH ITiIBUIICHHIO PiBHS 3HAHD CTYACHTIB 3 AUCIUILTIHA.

Peiimunz wmpagpnuii R wmrp He mepeBumnye 5 OainiB i BimHiMaeTscs Big R wp. BiH BH3Ha9aeThCcs IIEKTOPOM i
BBOJIMTHCS PILICHHAM Ka(eapH JUlsl CTYACHTIB, SKi Marepial 3MiCTOBOrO MOJYJIsl 3aCBOIIM HEBYACHO, HE AOTPUMYBAIUCS
rpadika poOOTH, IPOITYCKAH 3aHATTS TOIIIO.

16. 3rigHo i3 3a3HaueHUM [I0JIOKEHHAM midZomoOGKa i 3axucm Kypcoeozo npoekmy (podomu) ouintoethes 3a 100
0aIbHOIO IKAJIOK 1 1Al MEPEeBOANUTHCS B OIIHKH 33 HAIIOHAIBHOIO IIKajI0k0 Ta mikanow ECTS.
IIIkana oniHoBaHHA: HanioHaasHa Ta ECTS

. . OriHKa 3a HaIllOHAJIBHOIO MIKAJI0I0
Cywma OamiB 3a Bci BUIU
HaBYAJIbHOI IisIIBHOCTI JUTA €K3aMeHY, KypCOBOTO MPOEKTY (poOoTH), JUTS 3QTTIKY
MIPAKTUKA
90 - 100 BIAMIHHO
74-89 nobpe
3apaxoBaHO
60-73 3aI0BUJILHO
35-59 HE33J0BIJTBHO 3 MOXKIIMBICTIO TIOBTOPHOTO HE 3apax0BaHO 3 MOXITUBICTIO
CKJIaJJaHHS MTOBTOPHOTO CKJIAJJaHHS
. , HE 3apax0OBaHO 3 000B’I3KOBUM
HE3a/I0BUTBHO 3 000B’SI3KOBHM MOBTOPHHIM .
0-34 . [IOBTOPHUM BUBUEHHSIM TUCLUILIIHU
BUBYEHHSM JUCLUAILIIHA
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11. MeTtoauuHe 3a0e3neuyeHHA
12. PexoMeH10BaHa JliTepaTypa
ba3oBa

1. Tlnac [Ix. Bannep. Python mia crnoxxHbIX 3ama4: HayKa O JaHHBIX M MAIIMHHOE
o6yuenue. — CIIO.: ITutep, 2018. — 576 c.: uin.

2. Python for Data Analysis / Wes McKinney. - O'Reilly, 2017. — 540 p.

3. Uzygaem Python. IlporpamMmMupoBaHre Wurp, BH3yalu3alus [daHHBIX, BeO-
npuioxenus / Matuz Opuk. — [Murep, 2020. — 512 c.

4. Think Python: How to Think Like a Computer Scientist / Allen B. Downey. —
O'Reilly Media; 2nd edition, 2015. — 300 p.

5. Python for Everybody: Exploring Data in Python 3 / Charles Russell Severance. —
CreateSpace Independent Publishing Platform; 1st edition, 2016. — 247 p.

6. Python by Example: Learning to Program in 150 Challenges / Nichola Lacey. —
Cambridge University Press, 2019. — 191 p.

JlonmomizkHa

1. XKepon Openben. [Ipuknaanoe mamuHHOe oOydeHue ¢ momorisio Scikit-Learn u
TensorFlow: koHmenmmuu, WHCTPYMEHTHI W  TEXHUKH JUII  CO3JaHUS
MHTEJUIEKTyalbHbIX cucteM. Ilep. ¢ anri. - Cnb.: OO0 «Anbda-kaura»: 2018. -
688 c.: ui.

2. @nax [1. Mammunoe obyuenue / [1. @nax. - M.: JIMK Ilpecc, 2015. — 400 c.

3. Biihlmann P. and van de Geer S. Statistics for high-dimensional data: Methods,
theory and applications. Springer, 2011. 556 p.

4. Mlakna Humant Mamunnoe ooyuenue u TensorFlow. - CII6.: [Turep, 2019. - 336
C.: UL

5. Ilmac . Bangep. Python mis cnokHBIX 3a7a4: Hayka O JaHHBIX M MallHHHOE
ooyuenne. — CII6.: ITutep, 2018. — 576 c.: um.

6. bpunk X., Puuapac JI., @esepond M. Mammnanoe obydenue. -CI16.: [Turep,2017.
-336.c.

13. Indopmaniiini pecypcu

1. Caiit Python. - ITocTiitHa agpeca: https://www.python.org/
2. Cait dpeiimBopka Flask. - Iocriiina agpeca: https://flask.palletsprojects.com/

3. Flask Tutorial. - [TocriitHa azpeca:
https://flask.palletsprojects.com/en/2.0.x/quickstart/
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4. The latest in machine learning. Papers With Code - IlocriiiHa asmpeca:
https://paperswithcode.com/ -
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