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Po6oua nporpama periamMeHTye:

— METY AUCIHUILIIHY;

— IMCLUILTIHAPHI pe3yJbTaTH HaBYaHHs, c(pOPMOBaHI HA OCHOBI TpaHchopmMarlii
OUIKYBaHUX PEe3yJbTaTiB HABYAHHS OCBITHBOI IPOTPAMH;

— 0a30B1 JUCIHAIIIHY;

—o0cAr 1 po3nojau 3a opMaMH OpraHi3ailli OCBITHBOTO MPOIECY Ta BUIAAMU
HaBYaJbHUX 3aHSATD;

— IIporpaMy AUCIHUIUTIHY (TeMaTUYHUH TUTaH 32 BUJAMU HaBYAJIbHUX 3aHSTh);

— QITOPUTM OI[IHIOBaHHS PIBHS JIOCSATHEHHS JUCUMIUTIHAPHUX PE3yJIbTaTiB
HaBuYaHH4A (IIIKaJH, 3aC00U, MPOLIEIYPH Ta KpUTEPIi OI[IHIOBAHHS);

— IHCTpYMEHTHU, 00JIaJHAHHS Ta MPOrpaMHe 3a0€3MCUCHHS;

— PEKOMEHI0BaHi Jikepeia iH(opmarrii.

PoGoua mporpama mpusHaueHa Jjisi peasizailii KOMIETEHTHICHOTO MIAXOAY i
Jac IUIaHyBaHHS OCBITHBOTO TMIPOIECY, BUKIAMAHHSA JWCIMIUTIHA, TiATOTOBKH
CTYJICHTIB J0 KOHTPOJBHUX 3aXO0J[iB, KOHTPOJIIO MPOBAHKEHHS OCBITHBHOI AISUTHHOCTI,
BHYTPIIIHBOTO Ta 30BHINIHBOIO KOHTPOJIO 3a0€3MEeUeHHS SKOCTI BHIIOI OCBITH,
aKpeauTaIlli OCBITHIX MPOTpaM y MeXKax CIeliabHOCTI.

PoGoua mnporpama Oyae B mpuroai 1jsi (popMyBaHHS 3MICTY ITIJIBUILEHHS
KBasi(ikailii HayKOBO-T€IaroT1YHUX MpaliBHUKIB Kadep YHIBEpCUTETY.



SMICT

1 META HABYAJIBHOI JIUIATIIITHI ......coovvviveveiiieieieieeeeeeie e 4
2 OUIKYBAHI IVMCHUTIJITHAPHI PE3YJIBTATU HABUAHHS ... 4
3 BA3OBI JUCLIATIIITHI ......ooiiiiiiiiieitciee e 4
4 OBCST 1 PO3IIOAI 3A ®OPMAMMU OPI'AHIZALIIl OCBITHBOI'O
[TPOLECY TA BUJAMU HABUAJIBHUX 3BAHSTD ......oooviiiiieee, 4
5 IPOTPAMA IUCHUIUIIHU 3A BUJAMU HABUAJIBHUX 3AHATH............. 6
6 OUIHIOBAHHSA PE3VYJIBTATIB HABUAHHS ... 8
CT I 1 0 12 1 TP U PP TR PPTPRROPROPROPY 8
6.2 3CO0M TA TIPOLICILYPH ... veenreenreereessreaseeasseesseesseesseessseasseesseesteesseeasneaneenseesseesneesnnens 8
T2 4 o) 1) 0§ TR O PP TRTUPTPRRPPROPROPY 9
7 IHCTPYMEHTU, OBJIAIHAHHA TA TTPOI'PAMHE 3ABE3IIEYEHHA ........ 13
8 PEKOMEH]JIOBAHI JDKEPEJIA IHOOPMAILIIL.................. Ommoka! 3akmaaka He
oTpeiesieHa.



1 META HABUYAJIBHOI JTUIUILITHU

MeTta 1McUMILUIIHN — HaJTaHHS 3HaHb Ta BMIHb IOJI0 3aCTOCYBaHHS €(heKTUBHUX
IHCTpYMEHTANBbHUX 3acO0IB aHalmi3y JaHMX Ta Bi3yamizauii naHux. Pesynpratamu
BHUBUCHHS JIAHOT JTUCIUIUIIHK € IPHUI0aHHS HABHYOK 3 aHAITHKH B MOBi Python.

2 OUIKYBAHI JUCHUIIJIIHAPHI PE3YJIbTATU HABUAHHSA

JIPH 1 Po3pobasTi iporpaMHuii Ko B iHTepakTUBHOMY cepenoBuii Jupyter Notebook,
Google Colaboratory, Ipython.

JIPH 2 [TpoBonuTH aHaJI3 TaHUX Ta HAYKOB1 oO4mcieHHs B 616mioTerii NUumPy

JAPH 3 3niiCHIOBATH Bi3yalli3allilo JaHUX 3 BUKOpUCTaHHAM 0ibmioreku Matplotlib

JIPH 4 Hpogonmn GbiLIbTpallilo JaHUX, TPYINyBaHHSA, COPTYBaHHS 3a JIOTIOMOTOIO
6i0moreku Pandas

JIPH 5 [TpoBoauTH CTATUCTHYHY 00poOKy JaHUX Ta 3A1MCHIOBATH Bi3yali3allilo JaHUX 3a
JIOIIOMOTr o0 010110TeKH Seaborn

3 BA3OBI JUCIHUATIIITHA

Hucrtumutina «OcHoBu aHamiTuku B Python» Bukiagaerbcs Ha 2 Kypcl OCIHHBOTO
ceMecTpl B AKOCTI BHOIpKOBOi. OTXe, 3aCBOEHHS JaHOI NUCUUIUIIHUA TOB’SI3aHE 3
PO3YMIHHIM OCHOB IIpOoTrpaMyBaHHs Ha MoBi Python.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIL OCBITHBOI'O
HNPOLHECY TA BUIAMU HABYAJIBHUX 3AHATDH

Po3noais 3a popmamu HaBYaAHHS, 200UHU
Bun JAeHHA BedipHs 3a04HAa
HABYAJbHUX i i - -
OBcsr | aymuropHi camocriitra| Y TOPHL o Mocriiina Obesr | aymm S| caMoc
3aHSTh 3aHSTTS 3aHSTTS TOpHI TiiiHa
pobora pobora

3aHATTS | poboTa
JEKITIH1 60 26 34 - - 60 6 54
MPAKTUYHI 60 13 47 - - 60 4 56
nabopaTopHi - - - - - - - -
CeMiHapH - - - - - - - -
PA30OM 120 39 81 - - 120 10 110




5 TPOI'PAMA JUCIIUIIJITHHU 3A BUJAMU HABYAJIBHUX 3AHATDH

HIudpu
JAPH

BI/IIII/[ Ta TEMAaTHKA HABYAJIbHUX 3aHATDH

Oo6car
CKJIAOBHX
(nenHa

¢popma),
200UHU

Oobcsr
CKJIAIOBUX
(3aouna

¢opma),
200UHU

JIEKIII

60

60

JIPH 1

1. IncTpyMeHTH U151 iHTepaKTUBHOI po6oTH 3 Python
InrepakTuBHa oOosmonka wmoBu Python — Ipython
(moeqHAaHHA  MOXJIMBOCTEH  IHTEPAKTHUBHOI  KOHCOJII
Python i xomananoro psnaka Unix). IactpymeHT mis
pO3poOKM Ta TpeicTaBiIeHHs MpoekToB Data Science B
UHTEpaKTUBHOMY  BUrsimi - Jupyter  Notebook.
be3komToBHe IHTEPaKTHBHE CEpEIOBUINE JJIsi POOOTH 3
konoM - Google Colaboratory.

JIPH 1
JIPH 2

2.AHaji3 [JaHMX Ta HAYKOBIi 004YHMC/IeHHS 3
BUKOpHCTAHHAM 0i0aioTrexkn NumPy

IHcTansamiss ta 3HailoMcTBO 3 Oi0mioTexkoro NumPy.
CrBopenns macusiB B NumPy.

Apudmernuni omeparnii Hag wmacuBamu B NUMPy
Ianekcamiss macuBa B NumPy. Arperamis B NumPy.
CtBOpeHHS Matputlb B NumPy Ha mnpukiagax.
Apudmernuni omepanii Hax wmarpumsima B NumPy.
Ckansapuuit nodyrok B NUMPY. Inaekcariss MaTpuip Ta
arperyBanHss marpumi B NUumPy. TpancnonyBaHHS Ta
3miHa ¢opmu matpuib B Numpy. Tabmumi NUumPy —
MIPHUKJIA]IM BUKOPUCTAHHS Ta0JHIlb. Ay/Ii0 Ta 9acOBI PSAM
B NumPy. O06pob6ka 300paxenp Ta TekcTy B NumPy Ha
NPUKIIAIAX.

10

10

JIPH 1
JIPH 3

3. Bisyauaizauisi 1aHux 3 BUKOPUCTAHHAM 0i0jioTexn
Matplotlib

I'padik Burmsgy y = f(X), miarpama y Burisgi Kodja,
TpbOBUMIpHI  rpadiku. [icrorpamu, JiHIi  piBHS.
Odopmiienns rpadikiB: 3aco0H 3aaHHSA KOJIbOPY, CTUIIb
JIHIA Ha OJTHOBUMIPHOMY rpadiky, JiereHaa 10 rpagiky,
nojoxeHHs jeredu. @opmynu B Hotauii TeX. CTpiiaku
Ha rpa¢ikax Ta aHoTamii. JIiHIi Ta reomeTpuuHi Qirypu
Ha rpadiky. OdopmieHHs JiHIM 3a 3aMOBYEHHSM.
PosramyBannsa rpagikiB. Jlexinbka rpagikiB B OJHOMY
BikHI. 3aci0 po3TamryBaHHS rpadikiB 3a JOMNOMOTOIO
subplot2grid. Buxopucranus kmacy GridSpec ans
posranryBaHHs rpadikiB. Ilapamerpn HamamTyBaHHS
Bicell. [HTepakTHBHI MOXJIMBOCTI. BupocTaHHs mnakeTry
wxPython. AnimoBani rpadiku. Enementu intepdeiicy
3acobamu nakety Matplotlib.

15

15

JIPH 1
JIPH 4

4.0cHoBH aHajdiTHKH B 0idmioTeni Pandas

Iacransamiss  6i6morekun Pandas. 3naitomctBO 3 Jupyter
Notebook. Buxopucranus cTpykTyp AaHuxX Series Ta
DataFrame. 3aBantaxxennst (aitna .csv B DataFrame.
Bin6ip nmanux 3 DataFrame. BuBing Bcix pgaHux i3

15

15



https://python-scripts.com/numpy#arifmetik-array-numpy
https://python-scripts.com/numpy#dot-numpy
https://jenyay.net/Programming/Bar
https://jenyay.net/Matplotlib/Contour
https://jenyay.net/Matplotlib/Legend
https://jenyay.net/Matplotlib/LegendPosition
https://jenyay.net/Matplotlib/GridSpec
https://jenyay.net/Matplotlib/GridSpec
https://jenyay.net/Matplotlib/WxPython
https://jenyay.net/Matplotlib/WxPython
https://jenyay.net/Matplotlib/Widgets
https://jenyay.net/Matplotlib/Widgets

Hndpu
JAPH

BI/IIII/[ Ta TEMATHKA HABYAJIbHUX 3aHATDH

Oo6car
CKJIAIOBUX
(nenHa

¢popma),
200UHU

Oobcsr
CKJIAI0OBUX
(3aouHa

¢opma),
200UHU

DataFrame. Busig uwactunm panux 13 DataFrame.
Bino6paxxeHHst BiAmoBigHMX cToBIMUYUKIB 13 DataFrame.
Qinprpanis 3HaueHb B DataFrame. Arperamis Ta
rpynyBanHs naHux B Pandas. Meroam QopmaryBaHHSA
naHHUX. 3acobu o0’emHaHHsA: inner, outer, left, right.
CopryBannsi B Pandas.

JIPH 1
JIPH 5

5.CratucTyHa 00podKa JaHMX Ta Bidyasizalisa J1aHuxX
3a 1O0MOMOroIo 0ioJiorexu Seaborn

[HcTanmsimis ~ GiGmiorexku Seaborn. OcHoBHiI  (yHKIIT
Seaborn. CtpykTypu HaHUX, 110 BUKOPHCTOBYIOTHCS B
Seaborn. Bi3zyamizaiisi CTaTHCTUYECHHX 3aJICKHOCTEH,
CTaTUCTUYHUX PO3MOAUIB,  KaTeropiaJibHUX JaHuX,
YacOBUX PsMiB, PETPICIHHUX MoOJeNel, MaTpHIHUX
mojieneil. HanamryBanns enemenTiB rpadika.

15

15

INPAKTUYHI 3AHATTA

60

60

JIPH 1

IpakTnuna podora Ne 1.

Ocob6mmBoCTi po00TH B iHTEPAKTMBHOMY CepelOBHIi
Google Colaboratory.

Mera: 3akpinUTH TEOPETUYHI 3HAHHS 1
MpakTUYHI HAaBUYKH poOOTH B
CEPEIOBHIILI.

PO3BHHYTH
IHTEpaKTUBHOMY

JIPH 1
JIPH 2

[pakTnuna podora Ne 2

HaykoBi o04uc/ieHHsI 3 BUKOPUCTAaHHAM 0i0ioTexu
NumPy.

Merta: 3aKkpinUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH
IPaKTUYHI HABUYKH poOoTH 3 O16110Tekor0 NumPy.

10

10

JIPH 1
JIPH 2

IIpakTuuna podora Ne 3

O0podka yacoBux psigiB B NUmPYy.

Merta: 3aKkpiIUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH
NPaKTUYHI HABUYKH 3 00poOKH yacoBux psiiB B NUmPy.

JIPH 1
JIPH 3

IIpakTuuna podora Ne 4

Bizyanizanis gaHMxX 3 BHKOPHCTAHHAM 0i0jioTexku
Matplotlib.

Merta: 3akpinUTH TEOPETHUYHI 3HAHHA 1 PO3BUHYTH
NpakTHYHI HaBMYKH 3 Bi3yamizauii manux B Matplotlib,
HaJIAIITyBaHHS apaMeTpiB rpadikis.

15

15

JIPH 1
JIPH 4

IIpakTnyna podora Ne 5

OcHoBu aHaJjiTuku B 0i0;ioTeni Pandas.

Merta: 3aKkpiUTH TEOPETUYHI 3HAHHSI 1 PO3BUHYTH
NPaKTUYHI HAaBUYKK 3 METOAIB (iunbTpamii AaHUX B
Pandas.

15

15

JIPH 1
JIPH 5

IIpakTnyna podora Ne 6

CraTrucrtuyHa o0podka 1aHUX Ta BidyaJji3auisi JaHUX
3a 10onmomMororo 0idgiorexn Seaborn.

Merta: 3akpimUTH TEOPETHUYHI 3HAHHS 1 PO3BUHYTH
NPaKTUYHI HABUYKH 3 METOJIB 00poOKH qaHux B Seaborn.

10

10

PA3OM

120

120



https://pyprog.pro/sns/sns_9_corr_and_clust.html
https://pyprog.pro/sns/sns_9_corr_and_clust.html

6 OHIHIOBAHHS PE3YJIBTATIB HABUAHHSA

OuiHtoBaHHs Ta cepTudikaiis [IOCATHEHb CTYACHTIB 3IACHIOETHCS 3a
JOTIOMOTOI0 TPO30pUX TMPOLEAYp, IO TPYHTYIOTHCA Ha OO €KTUBHUX KpPUTEPISX
BianoBiAHO 10 Ilonmoxkenus yHiBepcuteTy «IIpo OIiHIOBaHHS pe3ybTaTiB HABUAHHS
3m00yBaviB BHIOi OCBITH». JlOCATHYTHH pIBEHb KOMIIETEHTHOCTEH BIAHOCHO
OUIKyBaHUX, IO 11eHTU(IKOBAaHMUN MiJl 4YaCc KOHTPOJBHHUX 3axXOAiB, BimoOpaxkae
peallbHUi pe3yIbTaT HaBYaHHS CTYACHTA 3a JUCIUILTIHOIO.

6.1 Ilkaaun

OriHOBaHHS HaBYAIBHUX JOCiITHEHb cTyAeHTIB HTY «/I[1» 3aiiicHIOeThCS 3a
peritunroBoto (100-6anbHOI0) Ta KOHBepTaliiHOIO IKaidamu. OcTaHHS HeoOXiaHa
(3a o(imiitHOIO BiICYTHICTIO HAITIOHAJIBHOI IIKAJIN) JJIsI KOHBEpTAIii (TIepeBeaCHHS)
OITIHOK 3/7100yBayiB BUIIIOT OCBITH PI3HUX 3aKJIaIiB.

IHIkanu ouyiniosannsa Haguanvhux oocacuensv cmyoeumie HTY «/I11»

PeiiTuHrosa KonBepraniiina
90...100 BigMminHO / Excellent
74...89 nobpe / Good
60...73 3an10BUIbHO / Satisfactory

0...59 He3aaoBUIbHO / Fail

Kpenutn HaB4YaibHOI JUCHUILUIIHM 3apaXxOBYIOTHCS, SKIIO CTYAEHT OTpUMaB
MIJICYMKOBY OIIIHKY He wMeHme 60-tu  OamiB. Hmkya oOIlliHKa BBaXKaeTbCs
aKaJeMIYHOI0 3a00ProBaHICTIO, 110 MIFJISITAE JKBiAAIli BiAMOBIAHO 10 [lonoxeHHs
Mo opraizaiio ocBiTHbOro npouecy HTY «1ID».

6.2 3aco0u Ta npouexypu

3MicT 3aco0IB J1arHOCTHKM CHPSIMOBAHO Ha KOHTPOJIb PIBHSI CHPOPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKaIlli, aBTOHOMIi Ta BIiJMOBIJAJLHOCTI 37100yBaua 3a
Bumoramu HPK.

3100yBady Ha KOHTPOJIBHHUX 3aX0J[aX Ma€ BHUKOHYBATH 3aBIaHHS, OPIEHTOBaHI
BUKJTFOUHO Ha JIEMOHCTpAIlII0 JUCIUIIIIHAPHUX PE3YIbTATIB HAaBYAHHS (pO31L 2).

3aco0u J1arHOCTUKH, 10 HAAIOThCs 3400yBauaM Ha KOHTPOJIBHUX 3aX0/aX Yy
BHTJISAJII 3aBJaHb JIJIS IOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS HMIISTXOM
KOHKpeTH3aIlii BHUXIJHUX JaHUX Ta CHOCOO0Yy JEeMOHCTpaIlli IUCHUTITIHAPHUX
pe3yJbTaTiB HaBYaHHS.

3acoOu AiarHOCTUKH (KOHTPOJIbHI 3aBJIaHHs) sl IOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJIIO TUCLMIUTIHYU 3aTBEPIKYIOThCS KadeIporo.

Bumu 3aco6iB miarHOCTHKM Ta TPOIEAYp OIIHIOBaHHS [JIi MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIO TUCITUTIIIHU TIOJIAHO HIDKYE.



3acobu diacnocmuku ma npoyedypu ouiHIO6aHHA

INOTOYHHUU KOHTPOJIb HNIACYMKOBHUU KOHTPOJIb
HABYAJIbHE 3aco0u g 3aco0u e —
3aHATTH AiarHOCTHKH P yp AiarHOCTHKHU P yp
KOHTPOJIbHI BU3HAYCHHS
BUKOHAHHS 3aBJIaHHS
JeKITii 3aBJIaHHS 32 . o CEpeTHBO3BAXKECHOTO
[11]] 4ac JICKII1i
KOXHOIO TEMOIO pe3yNbTaTy MOTOYHUX
NPAaKTUYHI | KOHTPOJBHI BUKOHAHHS 3aBJIaHb |KOMIUICKCHA  |KOHTPOJTIB;
3aBJIaHHS 32 I1]] 4ac MPaKTUYHUX | KOHTPOJIbHA
KO>KHOIO TEMOIO |3aHATh po6ota (KKP)
abo BUKOHAHHS 3aBIaHb BukoHanHs KKP mig yac
IHAWBIAyaTbHE | Yac caMOCTIHHOL Tu(EpeHIIIIOBaHOTO 3ATIKY
3aBJIaHHA pobotu 3a Oa)kaHHSAM CTyJEeHTa

Ilimx 4Yac TOTOYHOrO KOHTPOJIKO JIEKI[IHHI 3aHATTS OIIHIOIOTHCS IIJIIXOM
BH3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJBbHMX KOHKPETH30BaHHUX 3aBAaHb. [IpakTuuHi
Ta Ja0OpaTOpPHI 3aHATTS OIIHIOITHCA SKICTIO BHUKOHAHHS KOHTPOJBHOrO abo
1HIMB1AyaJIbHOTO 3aBJIaHHS.

SKI1I0 3MICT TIEBHOTO BUJY 3aHATH IIAMOPSAIKOBAHO JCKUIBKOM JCCKPUIITOPaM,
TO IHTErpajibHE 3HAYCHHS OIIIHKM MOJKE€ BH3HAYATHCSA 3 ypaxyBaHHSM BaroBHUX
KOoe(iIli€HTIB, III0 BCTAHOBJIIOIOTHCS BUKJIAIaueM.

3a HasSBHOCTI PIBHS PE3YJIbTATIB MOTOYHUX KOHTPOJIB 3 YCIX BUJIB HaBYAIbHUX
3aHATh He MeHuie 60 OamniB, MIACYMKOBUW KOHTPOJIb 3AIMCHIOETBCA 0€3 ydacTi
CTyJIC€HTA IUISIXOM BU3HAUYEHHS CEPEIHBO3BAKEHOTO 3HAUEHHS IOTOYHUX OIL[IHOK.

He3anexxHo BiJl pe3ynbTaTiB MOTOYHOIO KOHTPOJIIO KOXKEH CTYJIEHT IMiJl 4ac
ek3aMeHy Mae mnpaBo BukoHyBaTu KKP, sika micTUTh 3aBIaHHS, 110 OXOIUTIOIOTH
KJIFOYOBI1 JTUCUUILIIHAPHI pe3yJbTaTH HaBYAHHS.

KinpkicTs koHKpeTH3oBaHuX 3aBAaHb KKP moBuHHA BiAMOBIIATH BiABEICHOMY
yacy Ha BuKOHaHHA. KinbkicTs BapianTiB KKP mae 3abesneunTtn 1HIMBIAyasi3alliro
3aBIaHHS.

3HavyeHHs oOIiHKM 3a BUKOoHaHHA KKP BH3HauaeTbCcs cepeHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHHUM.

[aTerpanbHe 3HadyeHHs omiHku BuKoHaHHS KKP wMoke Bu3Hauathcs 3
ypaxyBaHHSAM BaroBUX KOE(QIII€HTIB, 1110 BCTAHOBIIOETHCA Kadeaporo JUisi KOXKHOTO
neckpunrtopa HPK.

6.3 Kpurepii

PeanbHi pe3ynbTaru HaBYaHHS CTyJAEHTa 1JCHTH(IKYIOTbCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYyBaHMWX IIiJl 9aC KOHTPOJBHHUX 3aXOMAIB 3a JOMOMOTOI KPHUTEpIiB, IO
OMHCYIOTH JIi CTyACHTA JIJIsl AEMOHCTpPAIlii TOCATHEHHS PEe3y/IbTaTiB HaBYaHHS.

JIisi  OliHIOBAaHHS BWKOHAHHS KOHTPOJBHUX 3aBJaHb IIiJI Yac TIOTOYHOTO
KOHTPOJIIO JICKIIMHUX 1 TMPAKTUYHHUX 3aHSATh B SKOCTI KPUTEPisl BUKOPUCTOBYETHCS



KOE(IIIEHT 3aCBOEHHS, 1[0 aBTOMAaTHYHO aJaNnTye MOKa3HUK OI[IHKU 10 PEUTHUHIOBOI
IIIKAJTH:

0,=100 a/m,

€ a — YUCI0 TPaBWIBLHUX BIAMOBiACH ab00 BUKOHAHUX CYTTEBHX OIEepalliii
BIJIMOBIAHO JI0 €TAJIOHY PIIICHHS; m — 3arajibHa KIJbKICTh 3allUTaHb a00 CYTTEBUX
orepalliid eTajoHy.

[HauBiyanpHl 3aBJaHHS Ta KOMIUIEKCHI KOHTPOJBHI POOOTH OIIHIOIOTHCS
EKCIIEPTHO 3a JIOTIOMOTOI0 KPHUTEPiiB, IO XapaKTCPHU3YIOTh CITIBBITHOIICHHSI BHUMOT
710 PiBHSI KOMIIETEHTHOCTEH 1 MOKa3HUKIB OIIIHKY 32 PEHTHHTOBOIO IITKAJIOFO.

3MICT KpUTEpIiB CIIUPAETHCS HAa KOMIIETEHTHICTHI XapaKTEPUCTUKU, BU3HAUCHI
HPK n1st piBHst BuI0i OCBiTH O6akanaBp (MIOJaHO HIDKYE).

3acanvhi Kpumepii 00CAZHEHHA Pe3yIbmamie HA6UaAHHA

Onuc . . IToxa3znuk
o .e Bumoru 10 3HaHb, YMiHb/HABHY0K, KOMYHiKaIlii, .
kBajidikauniiinoro . . .. OLHKH
. BiamoBinaaLHOCTI i aBTOHOMIT
piBHSI
3nannsn
+ CleiairizoBadi Binnoiap BiAMiHHA — MpaBUJIbHA, OOTPYHTOBAHA, 95-100
KOHIIETITyaJIbHi OCMHUCJICHA.
3HaHHA, 110 XapaKTepmye HasIBHICTB:
BKJIFOYAIOTH CydacHi | — CIHELIali30BaHUX KOHLENTYalbHUX 3HAHb Ha PiBHI
HAYKOBi 3106yTkn y | HOBITHIX OCATHEHB;
cepi mpodeciiinoi — KPUTUYHE OCMHCIIEHHS Ipo0JieM y HaBYaHHI1 Ta/abo
HiSTBHOCT] 260 ramysi HI')O(I)GC'II/IHII/I. AIAILHOCTI Ta HA MEXKi MPEMETHHX ranysei
3HAHD i € OCHOBOIO B%Z[HOB%)II: MICTUTh HE Tpy0i HOMI/IJ‘IK‘I/I abo OHI/ICK‘I/I 90-94
TS OPHTIHATBHOTO B}LLHOB}L[L MIpaBUJIbHA, aJI€ MA€ MEBHI HeTO‘l‘HOCTl _ 85-89
MICIICHHS T2 Biamosigb nprHana, ajJle Ma€ TIEeBHI HETOYHOCTI H 80-84
MpoBe/eHHs g@nocmmso o0rpyHTOBaHA ‘ ‘ i
e — IAMOBiIb  MpaBWiIbHA, alié Mae TMeBHI HETOYHOCTI, -
HEJ0CTaTHRO OOTPYHTOBAHA Ta OCMHCIICHA
KPUTHYHE - :
Binnosine ¢pparmeHTapHa 70-73
OCMHUCTICHHS POOTIEM — : —
. . BignoBine JAeMOHCTpPYE HEWITKI YSBJIEGHHS CTYAEHTa IIpO 65-69
y Tayry3i Ta Ha Mexi ,
o 00’ €KT BUBYEHHS
rary3ei 3HaHb . — - =
PiBeHb 3HaHb MiHIMAJIBLHO 3a10BIILHUI 60-64
PiBeHb 3HaHb HE3aMOBUILHUI <60
Vminna/masnuxn
+ CIIerianizoBaHi Bianosige xapakrepusye yMiHHS: 95-100
YMIHHSI/HaBUUKH — BUSIBJIATU ITPOOJIEMHU;
PO3B’sI3aHHS — (opmynroBaTH rinoTes3u;
npo6yieM, HeOOXiIH1 — PO3B’sA3yBaTH MpOOIEMH;
JUTSL TIPOBEICHHS — OHOBIIIOBATH 3HAHHS,
JOCIIKEHb Ta/ab0 — IHTCTPYBATH SHAHH,
— TPOBAJIUTH IHHOBAIIIMHY JISUTbHICTH;
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Onuc . R IMoka3Huk
Y Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaIlii, .
kBajidikaniiinoro . . .. OLIIHKH
. BiIMOBiZaIbHOCTI i aBTOHOMI
piBHA
IIPOBA/KEHHS — TPOBAJIUTH HAYKOBY JISUTHHICTD
1HHOBAIIHOT BinmoBige xapakTepusye yMIHHS/HABUYKHA 3aCTOCOBYBATH 90-94
TISUTBHOCTI 3 METOIO 3HaHHS B MPAKTHYHIHN TiSUIBHOCTI 3 HE TPYOUMH MTOMIJIKAMHU
PO3BUTKY HOBHUX BinmoBige xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 85-89
3HaHb Ta IPOLEIY; 3HAaHHS B MPAKTUYHIA AiISIIBHOCTI, ajle Ma€ MEeBHI HETOYHOCTI
+ 3JIATHICTB IIpH peaizalii oJJHI€] BUMOTH
iHTerpyBary 3HaHHs | DUIIOBIAb XapaKTepU3ye YMIHHS/HABHYKH 3aCTOCOBYBATH 80-84
Ta po3B’A3yBaTH 3HaHHS B TIPAKTHYHIN AIAIBHOCTI, ajle Mae MEBHI HETOYHOCT]
cKTaHi 3371241 y NpH peatizauii ABOX BUMOT
IIHPOKHX 260 Bianosigs XapaKTepusye yMngﬂ/HaBHqKH 3aCTOCOBYBATH 74-79
MyTbTHAMCIITiHapy | SHAHHA B IPAKTHUHIH AIAIBHOCTI, alle Mae MEBHI HETOUHOCT]
HX KOHTEKCTAX: NpH peartisauii TpbOX BUMOT
o 31ATHICTH Bianosigs XapaKTepusye YMIHHH/HaBHqKH 3aCTOCOBYBATH 70-73
e T— 3HaHHS B MPAKTHYHIN AIUIBHOCTI, e Mae MeBHI HETOYHOCT
IIpH peaizallii YOTHPHhOX BUMOT
npoOJIeMH Y HOBHX - - -
160 HesHAROMILX Bignosigs XapaKkTepusye yMlngﬂ/HaBHqKH 3aCTOCOBYBATH 65-69
3HAHHA B MPAKTUYHINA AISUTBHOCTI MPU BUKOHAHHI 3aBJaHb 3a
CEPENOBUIIAX 33 | s1yuow
HAABHOCTI HEMOBHOL 'R 1oing XapaKTepu3ye YMIHHSI/HABUYKU 3aCTOCOBYBATH 60-64
260 obmexeHoi 3HaHHA TpM BUKOHAHHI 3aBlaHb 3a 3paskoM, aie 3
inopmanii 3 HETOYHOCTAMH
ypaxyBaHHAM | PiBeHb yMiHb/HABHYOK HE3a10BIIbHHI <60
aCTEeKTiB COLiabHOT
Ta €TUYHOT
BiJIMOBIAAILHOCTI
Komynikayia
+ 3po3yMine i 3po3yMiNTicTh BiAMOBiAL (HOTIOBIII). 95-100
HE/IBO3HAYHE Moea: paBUIIbHA; YNCTA; SICHA; TOYHA; JIOTIYHA; BUPA3HA;
JIOHECEHHS BJaCHUX | JJAKOHIYHA.
3HaHb, BACHOBKIB Ta Komynilfauiﬁna qmpameziﬂ.'
apryMeHTali 10 — TIOCJIIOBHUH 1 HECYNEpewIMBUNA PO3BUTOK TyMKH;
daxiBLiB i — HasBHICTh JIOT{YHUX BIACHUX CY/UKCHD; .
HedaxiBI(iB, 30kpema | — AOPEYHA aprymeHTauii Ta ii BiAMOBiHICTS Bi/ICTOIOBAHMM
10 OCi6, axi ITOJIOXKCHHAM, . o o
HABYAIOTHCS — TpaBHIbHA CTPYKTYPA BiAMOBLI (tomoBini);
— TPaBUWJIBHICTH BIAMOBIACH Ha 3aIUTaHHS,
— JIOpeYHa TeXHiKa BiAMOBi/IeH Ha 3alUTaHHS;
— 3/1aTHICTh POOMTH BUCHOBKHU Ta (OPMYIIIOBATU
MPOMO3HULLT;
— BHMKOPHUCTaHHS 1HO3€MHUX MOB Y NpoQeciiiHiil NisIbHOCTI
JlocTaTHs 3pO3yMUNICTh BIANOBIAI (JIOMOBiAI) Ta JOpedHA 90-94
KOMYHIKAI[il{Ha cTpaTeris 3 He3HAYHUMU XUOamMu
JoGpa 3po3ymimicTh BIiAMOBiAlI (AOMOBiAI) Ta JOpedHa 85-89
KOMYHIKaI[iliHa cTpaTeris (CyMapHO HE peani30BaHO TpH
BHMOTH)
JloOpa 3po3yMimicTh BIAMOBIAI (OMOBiAI) Ta JAOpEYHA 80-84
KOMYHIKallilfHa cTpaTerisi (CymMapHO HE pealli3oBaHO YOTHUPH
BHMOTH)
JloGpa 3posymimicTh BiAMOBiAl (AOMOBiAI) Ta JOpedHa 74-79
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Onuc . . IMoka3zHuk
‘o ... Bumoru 10 3HaHb, YMiHb/HABHY0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . .. OLIHKH
. BiaAmoBiganbHoOCTI i aBTOHOMII
piBHS
KOMYHIKaIliliHa cTpareris (CyMapHO He peasi3oBaHO II SITh
BHMOT)
3a0oBiIbHA 3PO3YMUIICTh BIAMOBIAI (IOMOBIAI) Ta JOpeYHA 70-73
KOMYHIKaIliiHa cTpaTeris (CymMapHO HE peali30BaHO CiM
BHMOT)
3a70BUIBHA ~ 3pPO3YMUIICTh  BIAMOBIAI  (momoBimi)  Ta 65-69
KOMyHiKalliiHa  crpareris 3 xubamu (CymMapHo He
peaizoBaHoO JeB’SITh BUMOT)
3amoBibHA  3pO3YMUTICTh  BiANOBiAI  (momoBimi)  Ta 60-64
KOMYHIKaIliiHa cTpareris 3 Xubamu (CymMapHO HE
pearnizoBano 10 BuMor)
PiBenb koMyHiKkaIlii HE3aJOBIILHUT <60
Bionosioanvnicmos i asmonomin
+ YIpaBIiHHA BigmiHHE BOJIOTIHHS KOMITETCHIIISIMU: 95-100
pobounmu abo — BUKOPHUCTaHHS MPUHIUIIIB Ta METO/IIB OpraHizarii
HaBYaJIbHUMH JUSITBHOCTI KOMaH/IH;
TIpoLIecaMH, SIKi € — e(heKTUBHUI pO3MO/Ii MOBHOBAXXEHDb B CTPYKTYpI
CKJIaJHUMH, KOMaH[lH,
HenependauyBaumy | — IATPUMKa BPIBHOBAKEHUX CTOCYHKIB 3 WJICHAMM KOMAH/IH
Ta OTPE6YIOTh HOBHX (BIAMOBIAATBHICTH §a B3A€EMOBIJTHOCHHM);
CTpaTeriumix — CTPECOBUTPUBAIICTS;
X OTiB: — Camoperysuis; '
. . . — TPYJOBa aKTHBHICTh B €KCTPEMAIbHUX CUTYAIIsX;
+ BIIMOBIJAIBHICTH 32 . .
BHECOK 110 — BHCOKHI PiBEHb OCOOHMCTOTO CTABIICHHS JIO CIIPABH;
" . | — BOJOIIHHA BCiMa BUJaMHU HaBYAJbHOI JISUIbHOCTI;
npodeciifHuX 3HaHb 1 . .
a6 — HaJCKHUU piBeHb PYHIAMCHTATHLHUX 3HAHD,
TIPAKTHKH Ta/abo — HaJeXHUU piBeHb cPOPMOBAHOCTI 3araJTbHOHABUATBHHIX
OLIHIOBAHHA YMIHb 1 HABUYOK
p'ezynLTaT%B VieBHEHE BOJOMIHHS KOMIIETEHIIISIMH BIAMOBIZAIBHOCTI 1 90-94
AVANBHOCTI KOMAHA T4 | apronomil 3 He3HAUHMME XHOAME
KOICKTHBIB, JloOpe BOJIOJIHHS KOMIIETEHI[SIMK  BiINOBigalbHOCTI i 85-89
¢ 3MIaTHICTb aBTOHOMIT (HE peali30oBaHO /1B BUMOTH)
IpOAOBKYBATH JloOpe BONOMIHHA KOMIETEHIISIMH BIAMOBINATHHOCTI 1 80-84
HaBYaHHA 3 BUCOKUM | apTOHOMII (HE peani30BaHO TPU BUMOTH)
CTYIICHCM aBTOHOMI11 JloOpe BONOMIHHA KOMIETEHLISIMHU BIAMOBIIATHHOCTI 1 74-79
aBTOHOMIi (He peasli30BaHO YOTUPU BUMOTH)
3a10BUILHE BOJIOAIHHA KOMIIETEHIISIMH BIAMOBIHAIbHOCTI 1 70-73
aBTOHOMIi (He peali30BaHo I’ SITh BUMOT)
3a10BUILHE BOJOMIHHA KOMIIETEHIIISIMU BIAIOBIJAILHOCTI 1 65-69
aBTOHOMIi (He peali30BaHoO MIICTh BUMOT)
3aq0BUIBHE BOJIOMAIHHS KOMIIETEHIISIMU BIAMMOBIAAILHOCTI 1 60-64
aBTOHOMIi (piBeHb (parMeHTapHUil)
PiBeHb BIAMOBINAIBHOCTI 1 aBTOHOMIT HE3aJOBUIBHAN <60
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/ IHCTPYMEHTU, OBJIAIHAHHSA TA ITPOT'PAMHE 3ABE3IIEYEHHA

TexHiyH1 3aco0M HaBYaHHS: MYJbTUMEIIHHI Ta KOMIT IOTEPHI MPUCTPOI.

3acob6u mucraHIiiHoi ocsiti: Moodle, MS Teams.

[Maketn npmragaux mporpam: Python (6e3korroBHa Bepcis), Jupyter Notebook
ta Google Colaboratory (6e3koIToBHa Bepcis).

8 PEKOMEH/JOBAHI JI)KEPEJIA IHOOPMAIIII

Ba3oBa:

1. Koctrouenko A.O. OcHoBHU mporpamyBaHHs MOBOr Python: HaBuanbHmil mociOHuK. Y.:
@®OII banmukina C.M., 2020. -180 c.

2. OcHoBu mnporpamyBaHHs. Python. Yactuna 1 [EnexktponHuii pecypc]: HmiApyYHUK AJs
crya. cnemiansHocTi 122 "Kowmm 'torepni Hayku'", A.B. fIkoBenko; KIII im. Iropst Cikopcbkoro. —
Enextponni TexctoBi aanHi (1 ¢aitn: 1,59 Mo6aiit). — Kuis: KIII im. Irops Cikopcbkoro, 2018. —
195 c.

3. Bacunse O. M. IIporpamyBanHsi moBoio Python. Tepnomine: HaBuanpHa kHHra —
bornman, 2019. — 504c.

4. Komeit B. b. MoBa nporpamysanns Python 11 iH>keHepiB 1 HayKoBIIiB : HaB4. moci0. / B.
b. Komeii. - IBano-®pankisebk : IDHTYHI, 2019. - 272 c.

5. Kopsmkina JI.C. basu  pmamux B mpodeciiiHMX  3afadax  aHAIITUKH
[EnexTtpoHHMiA pecypc]:  METOIWYHI pPEKOMEHIAIil 10 BHUKOHAHHS MPAKTHYHHUX pOOIT JUIs

3100yBaviB CTYIIEHS
marictpa  cmerianbHocti 124 Cucremnuit  awamiz  /  ykuaa:  JL.C.KopsuikiHa,
T.B. Xom’sk, .M. I'apamxka, A.B. Marnienko ; M-Bo ocBiTu i1 Hayku YKpainu, Hau. TexH. yH-T
«/IninpoBceka momitexHikay. — Huainpo: HTY  «AIl», 2024. — 47 c¢.— Pexum

noctymy: https://ir.nmu.org.ua/entities/publication/fOefd83c-24ba-4ea0-9¢87-dc417662fc74

6. Onnaitn ananmiTuka. [EnekTpoHHu# pecypc]: METOOUYHI peKOMEHJalii A0 BUKOHAHHS
IHAIBIAyalbHUX 3aBJaHb JUId 3100yBayiB CTyNeHd MaricTpa ranysi 3HaHb / A.B. MaiieHko,
HO.M.TI'apanxa, T.B.Xom’sik, O.C. MineeB; M-Bo ocBiTM 1 Hayku Ykpainu, Ham. TexH. yH-T
«ninpoBceka nomitexHikay. — JJninpo : HTY «/I1», 2023. — 100 c.

7. Pynenxo B., Xyractpo O. InpopmaTtka. OCHOBH adropuTMmizallii Ta mporpamyBaHHs
MoBoto Python. Xapkis: Panok, 2019. — 192 c.

8. Xabapmnak K.C. Ananiz ta 06pobka Benukux naHux [EnekTpoHHHI pecypc] : KOHCHEKT
JeKUid Ui 3100yBaviB CTYIEHsI MaricTpa ocBITHbO-TIpodeciiiHoi nmporpamu «CHCTEMHUN aHaMi3»
31 cnenianbHOCTi 124 Cucremuuii ananiz / K.C. XaOapnak, T.B. Xom’skx ; M-Bo OCBITH 1 Hayku
VYkpainu, Hau. TexH. yH-T «/{HinpoBcbka nomitexHikay. — Huinpo : HTY «All», 2024. — 111 c. —
Pexum poctyny: https://ir.nmu.org.ua/server/api/core/bitstreams/8e7bcd29-9bae-40ef-9393-
cf3c8d526¢99/content

Indopmaniiini pecypcu B InTepueri

1. Python Migpy4nuk - https://www.w3schools.com/python/default.asp
2. https://pandas.pydata.org/docs/user_guide/10min.html

3. https://www.python.org/

4. https://docs.python.org/3/library/sys.html
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5. https://docs.python.org/3/library/os.html
6. https://jupyter.org/
7. https://realpython.com/pandas-dataframe/
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POBOYA ITPOI'PAMA HABYAJILHOI AUCIHUATIIIHA
«OcHoBM aHaMITUKH B Python»

JuTst OaKanaBpiB Tamysi
F Indopmariiini TexHomorii

Po3pobnuk:
Tersna XOM’AK

B penakiiii aBTopa

[linroToBIEHO 10 BUXO/Y B CBIT
y HarrioHaJlbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOTITEXHIKA.
CaimonrBo ipo BHeceHHs 110 JlepxkaBHoro peectpy JIK No 1842
49005, m. JIainpo, npoc. /1. ABopuunpkoro, 19
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