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PoGoua nporpama HaBYaJIbHOI JUCHUMIUTIHU «AHaNi3 BEMUKUX AaHuxX B Python»
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POBCBbKa MONITEXHIKa», Ka. CHCTEMHOTo aHamizy Ta ympasiiHHsA. [uimpo : HTY
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Po3pobnuk: Xabapnak Kocrsatua CepriiioBud, m1okTop dimocodii, 1o1eHT Kad.
CHUCTEMHOT'0 aHai3y Ta YIpaBIiHHS.

Po6oua nporpama periiaMeHrye:

—METy TUCUUIUTIHYU;

—TUCUUIUTIHAPHI pe3yJIbTaTH HaBYaHHS, c(hOpMOBaHI HA OCHOBI TpaHchopMarii
OUIKYBaHUX pPe3yJbTaTiB HABYAHHS OCBITHBOIT IPOTPAMH;

—0a30B1 AUCIHILIIHY,

—00csr 1 po3no/Iii 3a opMamMu Oprasizailii OCBITHHOT'O MPOIIECY Ta BUJAMHU HAB-
JalbHUX 3aHSITh;

—Tporpamy JUCIUILTIHY (TEMAaTUYHUH MJ1aH 32 BUAAMH HAaBYAIBHUX 3aHSTH);

—aJTOPUTM OILIHIOBAHHS PIBHSA JOCSTHEHHS JMCLMIUIIHAPHUX PE3YJIbTATIB
HaBYaHHA (LIKaJu, 3aCO0H, MPOLIETYPH Ta KPUTEPIi OL[IHIOBAHHS);

—IHCTPYMEHTH, 00JIaJHAHHS Ta IPOrpaMHe 3a0€3MEeYEHHS;

—pEKOMEHI0BaHi Jpkepesia iHpopmarii.

PoGoua mporpama mpusHadeHa JuIs peajizaliii KOMIIETeHTHICHOTO MiIXO0Iy ITijI
Jac MJIaHyBaHHSA OCBITHHOTO IPOIIECY, BUKIIAIaHHS JUCHIUIUIIHM, MIATOTOBKHU CTYICH-
TIB IO KOHTPOJIBHHUX 3aXO0/1B, KOHTPOJIIO MMPOBAKCHHS OCBITHBOI JISIIBHOCT1, BHYTPi-
IIHBOTO Ta 30BHINTHBOT'O KOHTPOJIIO 3a0€3MEeUEHHSI IKOCT1 BUIIOI OCBITH, aKpeauTalii
OCBITHIX MPOTpaM y MeXax CHEel1aJbHOCTI.
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1 META HABYAJILHOT TUCHUTIJITHA

Meta aucumiuiing — copmyBatu y 3100yBadiB BUIIIOT OCBITH HABUYKHU 300Dy,
00poOKM Ta aHaNi3y BEIMKUX 13 BUKOPUCTAHHSAM cydacHux Oi0miorex Pandas, Mat-
plotlib, Apache Spark i MongoDB ta moBu nporpamysansst Python.

2 OUIKYBAHI JUCHUIIIIHAPHI PE3YJIBbTATU HABUAHHASA

Jucoumiainapui pesyabratu Hapuyanusa (JAPH)

Hudp APH 3micT
JIPHI 3;[iﬁcg}0BaTH nomy«K, arp?rauiIo Ta Bi3yaJi3allilo BEJIMKUX JaHUX IS aHAJIi3y
HOBEIHKH JIOCII’)KYBAHOT CUCTEMH.
JIPH2 3acToCcOBYBAaTH METOIM MOOYZOBU perpecii Ha BenuKuUX HaHux. [IpoBomuTh

aHaJi3 Ta MPOrHO3YBaHHI.
3acTocoByBaTH METOAM Kiacudikamii (JIiHIHHNX, METPUYHUX MOJENICH Ta Ha

JIPH3 OCHOBI JIepeB PillleHb) 13 BUKOPUCTAHHSAM 1HCTPYMEHTAPit0 0OPOOKH BETHUKUX
JTAHUX MOBH IMporpamyBanHs Python.

JIPH4 Po3ymitu criocoOu miArOHKH MapaMeTpiB MOJIeNeii MallIMHHOTO HAaBYaHHS Ha
BEJIMKUX JIAHUX.

JIPHS [TpoBouTH MIEpBUHHY 00POOKY BEIMKHX MACHBIB JIaHUX Pi3HOI MPUPOJIHU, BH-

SIBJIATY 3aKOHOMIPHOCTI Ta Bi3yasi3yBaTH JIaHi.

Posymitu migxoau mo10 oOpoOKH Ta aHami3y CIa0KO CTPYKTYPOBAaHUX JaHUX
JIPH6 JUTsE 30epiraHHs B HePEIAIMHNX 0a3aX JTaHUX, BMITH IIPOBOIUTH iX TIOJATBIITUI
aHais.

3 BA3OBI JUCHUATIJITHA

JIns ydIimHoro OmaHyBaHHS IHUCHMILUIIHK HEOOX1THO MaTh 0a30BI HAaBUYKH
nporpamMyBaHHs Ha MOBI mporpamyBaHHs Python, 3HaTH i BMITH 3aCTOCOBYBaTH Ha
MPaKTHUI[l YMOBHI OIIEPAaTOPH, ITUKIHM, CIIOCOOM BBEJCHHS/BUBEICHHS Ha KOHCOJb,
¢yHKii B MOBI nporpamysanHs Python.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AIIT OCBITHBOI'O
HNPOLECY TA BUIJAMU HABYHAJIBHUX 3AHATDH

Po3noain 3a gpopmamu HaBUAHHSA, 200uHU
Bun HaBuyanbHUX JeHHA 3204Ha
3aHATh 00- | ayauTOpHi 3a- caMocTiifHa 00- | aynuTOpHi 3a- caMocTiiiHa
csr HATTA pobora csir HATTSA pobora
JIEKIIiHH] 80 38 42 80 6 74
MPaKTUYHI 40 18 22 40 4 36
nabopaTopHi - - - - - -
ceMiHapu - - - - - -
PA3OM 120 56 64 120 10 110




5 TPOI'PAMA JUCIUIIJITHA 3A BUJAMU HABYAJIBHUX 3AHATDH

O0csar
Hudpnu
IPH Buau Ta TeMaTHKa HABYAJbHUX 3aHATH CKJIAI0BHX,
200UHU
JIEKLIT 80
JIPH5 1. lMepBunHMI aHAJI3 TaHUX. 6
3HalOMCTBO 13 MOBOIO IporpamyBaHHs Python mis ananisy maHux.
Bukopucranns 6i6aiorekn Pandas ais TabiauyHUX JaHUX Ta po3pa-
XYHKY CTaTHCTHYHHX OILiHOK. Tunu nanux. bidmioreka SCiPy.
JIPH1, 2. Bizyaaizauis q1anux. 6
JAPHS OcuosHi Buau rpadikis, giarpam. Ix mo6yoBa, 10peyHicTh BUKOPH-
CTaHHS JJIs1 HasBHUX JJAaHUX, OCOOJIMBOCTI.
JIPH1, 3. Byrcrpan. 6
JIPHS [ToHsTTS MOMMYJISAMii Ta BUOIPKH TaHUX, 3MIIIIEHOT BUOIPKH, TIOBTOP-
HOTO Ta cTaTu(ikoBaHOTO BiAOOPY. AIropuT™M OyTCTpamy, po3paxy-
HOK OyTCTpaIiBChKUX OIHOK.
JIPHS 4. Oopodka Beaukux naHux B Python. 6
3HalOMCTBO i3 MOBOIO IporpamyBaHHs Python s ananizy Benu-
Kux naHux. /pkepena Benukux JaHux. Tunm gaHuxX. AKTYaldbHICTb.
[IpobGnemaTuka.
JIPHS 5. Apache Spark nas 06po6ku Ta aHai3y BeJHKHX JaHUX B Py- 6
JIPH1 thon.
3naiiomcTBO 3 6ibmioTekoro Apache Spark s ananizy Benukux ma-
HUX Ta ii iHTepdeticom 10 MoBH mporpamyBanHs Python PySpark.
[TinkmrouenHs a0 mpxepen nanux. [lousaTTs kanpy nanux. Pandas i
PySpark. fIxuii iHcTpyMeHT € OIbII TOPEUHUM JUIsI KOHKPETHOT 3a-
mayi?
JIPHI 6. Onepanii Haa kaapamu JaHux. [HcTpyMeHTH Bizyasizamii 6
[Tepernsan, BuOip Ta arperairist JaHuX. Po3paxyHOK CTaTHCTHYHUX
owiHOK. Po6oTa 13 HenmoBHUMU JaHUMU. [IpoBeieHHs TepBUHHOTO
aHaJIi3y JaHMX 3a JT0MOMOroro inctpymenTtie PySpark. Oopo6Oka ta
aHaJi3 JaHUX, OTPUMaHUX 3 eKcrepuMeHTiB. DyHKIIT Bi3yaizaiis
JTAHUX.
JAIPH2 7. IncTpymeHTH MalIMHHOTO HaB4yaHHs B PySpark. Perpecis. 6
JIPH4 Metoau perpecii 13 BUKOPUCTaHHSAM IHCTPYMEHTapil0 00poOKu Be-
JMKUX JaHUX MOBH ITporpamyBaHHs Python.
JIPH3 8. Mamunne HaBuanHusi B PySpark. Knacudikamis. 6
JIPH4 Knacudikartist ta perpecist B PySpark. [ToOymoBa Mozesi Ta momryk
il mapameTpiB Ha BEIMKUX MAaCUBaX BXITHUX JaHUX.
JIPHS 9. MeToau 3MeHIIEHHS PO3MipHOCTI TaHUX 6

[Tpobnema 0OpoOKHM AaHUX 13 BETUKOI PO3MIPHICTIO Ta METOJM il
3MEeHIIeHHS. MeTO ] TOJIOBHUX KOMIIOHEHT.




O0csar
Hiudpn
IPH Buau ta TeMaTHKa HABYAJBHUX 3aHATH CKJIAIOBHX,
200UHU

JIPH6 10. Hepeasiiiini B/I. [lepeBaru Ta Hea0 ik HAA peJsaUiiiHUMU 6

B/

[TpyuumHM nomynsipHOCTI HepensAiiaux b/ B emoxy Benukux na-

HUX. OCOOMMBOCTI CTPYKTYpyBaHHS Ta 30€pEeKEHHS JaHUX B HEpe-

nsuiauX BJ[. Yn BapTO 3aBXKI1 BUKOPUCTOBYBATH HEPEISIIiHHI

BA?
JIPH6 11. MongoDB — BinkpuTa 10kymMeHTHA Hepeasiniiina b1, 8
JIPH1 Monens 30epiranss nanux. BeranoBinenHs ta HanamryBaHnHs B/l

Kopucrysanpkuii intepdeiic 1o MongoDB.
JAPH1 12. 3aco6u po6oTu 3 MongoDB B Python. 6

Inrepdetic 1o MoBu nporpamysanus Python. CtBopenHs Ta0uIp,

30epiranHs, 00poOKa Ta arperyBaHHs JaHHX.
JPH1 13. Jlanka mizk PySpark Ta MongoDB. 6
JIPH4 IaTenexryanbHuil aHai3, MAIIMHHE HABYAHHS Ta MPOTHO3YBAHHS

naHux iHcTpymenTamu PySpark, BUKOpUCTOBYIOUH J1aHi 3 Hepeis-

uiiiHoi B/I.

INPAKTHUYHI BAHATTA 40

JIPH1, 1: IlepBuHHMI aHATI3 JaHUX 8
JIPHS5 Merta: 3aKpinuTH TE€OPETUYHI 3HAHHS 1 PO3BUHYTH MPAKTHUYHI HABU-

9yKu poOoTH 3 Tabmuusamu B Pandas, po3paxyHKy CTaTHCTHK Ta Bi3y-

aymzamii JaHuX.
JIPH5 2: Jl:xkepena Beaukux ganux. O0podka cj1adKo-cTpPyKTYpPOBaHON 8
JIPHI iH(opManii pi3HOro MOX0sKeHHS.

Mera: 3akpiruieHHss HaBUYOK poOOTH 13 Kaapamu ganux PySpark,

MOYaTKOBUY aHai3 IaHUX, Bi3yasi3allis BETUKUX JIaHUX.
JAIPH2 3: IIporHo3yBaHHs HA BeJTUKHUX JaHUX 8
JIPH3 Merta: 3aKpiIlIeHHS HaBUYOK 3aCTOCYBaHHS PI3HUX METOJIB perpe-
JIPH4 cii Ta kiacu@ikarii Ha BETUKUX JaHUX, MIATOHKA MOJIeJIeH, POrHO-

3yBaHHsI HEBIJOMUX 3HAYCHb.
JIPH6 4: BukopuctanHs Hepeasiniiinoi B/ nuis1 30epiranns ta odpo- 8
JAPH1 OKM BeJIMKHX MACHBIB JaHUX

Mera: 3akpiruieHHsI HAaBUYOK poOOTH 13 Hepensuiitnoo b/l Mon-

goDB. CtBopenHst Tabnulib, 30epirans, 00podka Ta arperyBaHHs

naHux B Hepessinuii BJ1 B Python.
JAPH1 5: InTerpauis PySpark i MongoDB. 8
JIPH4 Mera: y3aranbHEeHHS HABUYOK, OTpUMaHuX B Kypci. [loennanus pis-

HUX TEXHOJIOTIN JUIsi OOpOOKH, CTPYKTYpyBaHHsI, aHaJI3y Ta Mepe/i-

OaueHHs Ha JTAaHUX.

PA3OM 120

6 OHIHIOBAHHSA PE3YJIBTATIB HABUAHHSA

Or1iHIOBaHHSI JOCATHEHb CTYJIEHTIB 3MIMCHIOETHCS 32 JIOMOMOTOIO0 TPO30PHUX
MpOoIIeTyp, IO TPYHTYIOTHCS Ha 00 €KTUBHUX KpUTEPisx BiANMoBigHO 10 [lonoxkenHs
yHiBepcuTeTy «IIpo oIiHIOBaHHS pe3ysibTaTiB HAaBYaHHS 3700yBayiB BUILOT OCBITH.

KOMIETEHTHOCTENM  BIAHOCHO

110

Jocarnytuit

piBEHb

6

OUIKYBaHUX,

11eHTudikoBaHUM M7 Yac KOHTPOJBHUX 3aXOiB, BiloOpaxkae pealbHUN pe3ysabTaT



HaBYaHHS CTYJICHTA 32 IUCHIUILIIHOIO.
6.1 Hlxaau

OrmiHroBaHHS HaBUYaIBHUX HOCsATHEHB cTyAeHTIB HTY «JII1» 3miiicHIOeThCS 32
peritunroBoro (100-6abHOI0) Ta IHCTUTYIIHHOIO HIKanaMu. OcTaHHs HeoOX1aHa (3a
OoQiIIHHOI0 BIACYTHICTIO HAIlIOHATBHOI INKANHM) 71 KOHBEpTamii (TiepeBeicHHS)
OIIIHOK 37100yBaviB BHINO1 OCBITH, OTPUMAHUX B 1HIIMX HABYAJIBHUX 3aKJIaax

IHIkanu ouinrweanns nasuanvnux oocaznensv cmyoenmie HTY «/[11»

PeiliTunrosa IncTuTyniiina
90...100 BigMmingHO / Excellent
74...89 no6pe / Good
60...73 3a0BUIBHO / Satisfactory

0...59 He3anoBluibHO / Fail

Kpenutn HaB4aibHOI JUCHUIUIIHM 3apaXOBYIOTHCS, AKIIO 3100yBad OTpUMaB
M1JICYMKOBY OILIIHKY He MeHIe 60-tu 6aiiB. Hikua o11iHKa BBaXKAa€ThCS aKaJAeMIYHOIO
3a00proBaHICTIO, IO MIJJISATaE JIKBIAAIi BIIMOBIAHO 10 [looxkeHHs mpo opraHizalito
ocBiTHROTO nipouecy HTY «11».

6.2 3aco0u Ta npouexypu

3MicT 3aco0iB J1arHOCTUKHU CHPSMOBAHO HA KOHTPOJb PiBHS C(HOpPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKAIIil, B1/IMOBIIaJILHOCTI 1 aBTOHOMII 3/100yBaya 3a BU-
moramu HPK 1o 7-ro kBamidikariiiiHoro piBHs Iij 4ac J€MOHCTpaIllii perjJaMeHTOBa-
HUX POOOUYOI0 IPOTPAMOIO pe3yIbTaTiB HABUAHHSI.

3100yBay Ha KOHTPOJIBHUX 3aX0J1aX MAa€ BUKOHYBATH 3aB/IaHHS, OPIEHTOBAHI BU-
KJIFOYHO Ha JIEMOHCTpAIliI0 TUCIUTITIHAPHUX PE3YJIbTATIB HAaBYaHHS (po3ai 2).

3aco0u 11arHOCTHUKH, 1[0 HAAAIOTHCA 37100yBayaM Ha KOHTPOJIbHUX 3aX0/1aX Y BU-
IS0 3aBJaHb JUIsl MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIO, (DOPMYIOTHCS IUISXOM
KOHKpETHU3allli BUX1IHUX JAHUX Ta CIOCO0Y JAEMOHCTpAIlli AUCIUILIIHAPHUX PE3YIlb-
TaTiB HABYAHHS.

3aco0u miarHOCTUKU (KOHTPOJIBHI 3aBJIaHHA) JIJIsl IOTOYHOTO Ta IMiJICYMKOBOTO
KOHTPOJIIO TUCHHUILIIHU 3aTBEPIKYIOTHCS KaQeaporo.

Buu 3aco061B A1arHOCTUKH Ta IPOLEAYP OLIHIOBAHHS JUIsl IOTOYHOTO Ta MiJICyM-
KOBOTO KOHTPOJTIO JUCIUIUTIHU TIOJJaHO HUXKYE.



3acoou diacnocmuku ma npoyeoypu OuiHIO8aAHHA

IMNOTOYHHUU KOHTPOJIb MACYMKOBHUU KOHTPOJIb
HaBYaJbHE |3aco0M xiarmoc- pOLeIYDH 3aco0u aiarHo- e
3aAHATTHA THKH P yp CTHKH P yp
KOHTPOJIBbHI 3a- BU3HAUCHHS CEPEIHHO3BA-
BUKOHAHHS 3aBJaHHS
JeKIIi1 BJIAHHS 32 KOXK- | . ., KCEHOT'O Pe3yJIbTaTy MOTOY-
ITi]] 9ac JICKIii .
HOKO TEMOIO HUX KOHTPOJIB;
—- . - KOMILJICKCHA
NPaKTUYHI | IHAWBiAyalbHI |[BUKOHAHHS 3aBJIaHb
. v .. |KOHTpOJBHA
3aBIaHHS ITi]T 9ac CaMOCTIHHOT
A A po6ora (KKP) )
poboTn pukonandsa KKP mig gac
nudepeHITiioBaHOTO 3aTIKY
3a OaKaHHSM CTYICHTA

[1ix yac MOTOYHOrO KOHTPOJIIO JIEKIIIHI 3aHATTS OLIIHIOIOTHCS NUIIXOM BH3HA-
YEHHS SIKOCTI BUKOHAHHSI KOHTPOJBbHUX KOHKPETHM30BaHUX 3aBaaHb. lIpakTuuni 3a-
HATTS OLIIHIOIOTHCS SIKICTIO BUKOHAHHSI 1HAWBI1yaJIbHOTO 3aB/IaHHS.

SIKI10 3MICT IEBHOTO BUY 3aHSATH MIAMOPSIKOBAHO IEKIIBKOM CKJIaJI0BUM OIHUCY
kBanigikamiitHoro piBHs HPK, To iHTerpaibHe 3Ha4€HHS OLIHKU MOK€ BU3HAYATUCS 3
ypaxyBaHHSM BaroBUX KOE€(ILIE€HTIB, 110 BCTAHOBIIOIOTHCS BUKIIAJAUEM.

3a HAsSIBHOCTI PiBHS PE3yJbTaTIB MOTOYHUX KOHTPOJIB 3 YCIX BUJIB HAaBYAIHHUX
3aHATh He MeHme 60 OamniB, MIACYMKOBUW KOHTPOJIb 3MIMCHIOETHCS 0€3 ydacTi
CTYJICHTa IUIIXOM BU3HAUYECHHS CEPEIHbO3BAKEHOTO 3HAUCHHSI IIOTOYHUX OI[IHOK.

He3zanexxHo BiJl pe3ysIbTaTiB MOTOYHOT'O KOHTPOJIIO KOXKEH CTYACHT I 4ac 3ajiKy
Mae npaBo BukonyBatu KKP, ska MicTUTh 3aBIaHHS, 110 OXOIUTIOIOTH KIIFOUOBI JUCITH-
TUTIHAPHI pe3yJIbTaTH HaBYaHHS.

KinpkicTe koHKpeTH30BaHux 3aBaaHb KKP moBuHHa BiAmoBigaTH BiJABEACHOMY
yacy Ha BuKoHaHHs. KinbkicTs BapianTiB KKP mae 3a0e3neunTu 1HaMBI1yani3ario 3a-
BJIaHHSI.

3HaveHHs oiiHKM 3a BUKoHaHHS KKP Bu3HayaeThCs cepeHbOIO OIIHKOKO CKJa-
JOBUX (KOHKPETHU30BAaHUX 3aBJIaHb) 1 € OCTATOYHUM.

[HTerpanbHe 3HaueHHs O1iHKU BUKOHAaHHS KKP mMoxe BU3HauaTucs 3 ypaxyBaH-
HSM BaroBUX KOE(IIIEHTIB, 1110 BCTAHOBIIOETHCS Kadeaporo isl KOKHOI CKIIag0BOT
onucy kBamidikariitHoro piBas 3a HPK.

6.3 Kpurepii

PeanbHi pe3ynbTaru HaBYaHHS CTyAEHTa 1ACHTU(DIKYIOTbCA Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKyBaHUX IIiJl 9aC KOHTPOJBHHUX 3aXOMAIB 3a JIOMOMOTOI KPHTEpIiB, IO
OTUCYIOTh [IIi CTY/IEHTA JJIsi AEMOHCTPALlii JOCSITHEHHS pe3yJIbTaTiB HaBYaHHS.

JIisi  OLiHIOBAaHHS BWKOHAHHS KOHTPOJBHUX 3aBlIaHb IIiJl Yac TOTOYHOTO
KOHTPOJIIO JICKIIMHUX 1 MPAKTUYHUX 3aHSATh B SKOCTI KPHUTEPIS BUKOPUCTOBYETHCS
KOE(IIIEHT 3aCBOECHHS, [0 aBTOMATUYHO AJ]aNTy€ TOKA3HUK OIIHKHU 10 PEUTUHTOBOI
TITKAJTH:

O,=100 a/m,



7€ @ — YMCJIO TIPAaBUJIbHUX BIATOBIIeH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJIOHy pIIIeHHS;, m — 3arajbHa KUIBKICTh 3alUTaHb a00 CyTTEBHX OMeEpaiii

€TaJIOHY.

[HauBiMyanpH1 3aBJaHHS Ta KOMIUIEKCHI KOHTPOJIbHI POOOTH OILIHIOKOTHCS
EKCITEPTHO 3a JIOTIOMOTOI0 KPUTEPIiB, [0 XapaKTEPU3YIOTh CITIBBITHOIICHHS BUMOT 10
PiBHSI KOMIIETEHTHOCTEH 1 MOKAa3HHUKIB OIIIHKY 33 PEUTHHTOBOIO IIKAJIO0.

3MICT KpHUTEpIiB CIIUPAETHCS HA KOMIIETCHTHICTHI XapaKTEPUCTHKU, BU3HAYCHI
HPK nmst marictepcbKoro piBHSI BULIIOT OCBITH (ITOIaHO HIDKYE).

3araJjbHi KpuTepii JOCATHEHHs pe3yJIbTaTiB HABYAHHS

A1 7-ro kBagigikauiiiHoro piBus 3a HPK

BaTH 3HaHHS Ta
pO3B’sI3yBaTH CKJIAHI

3HaHHS B MPAKTUYHIA JISIIBHOCTI, ajle Ma€ MeBHI HETOYHOCTI
IIpH peanizalii oJHie] BAMOTH

Onuc kBajigikaniii- | Bumoru 10 3HaHb, yMiHb/HABHUYOK, KOMYHiKalii, Bianosi- | [lokazHuk
HOTI'0 PiBHS JAJBHOCTI i aBTOHOMII OLIIHKH
3Hanus
+ CIIemianizoBaHi Binmosins BigMiHHA — paBUIIbHA, OOTPYHTOBAHA, OCMHC- 95-100
KOHIICTITYaJIbHi JICHA.
3HAHHS, 1110 BKIIIOYa-
FOTb CYYacHi HAYKOBi Xapau@epngye HAsBHICTb: o
3106y TKH Y chepi — Clellialli30BaHuX KOHIENTYaNbHUX 3HAHL Ha PiBHi
npodeciitiol aisn- HOBITHIX JJOCSTHCHb; .
HocTi a60 raiysi — KPHTHYHE OCMUCIICHHS pooieM Y HaBUAHHI Ta/abo
3HAHB i € OCHOBOIO npodeciiiHil JiSUIBHOCTI Ta HA MEXI IPEIMETHUX rajy3en
JUISl OPHUTIHAIBHOTO Binmosigs MicTHTh He TPyOi TOMIIIKH 200 OTICKH 90-94
MUCJICHHSI Ta TIPOBE- - - - -
[IeHHS TOCITiLKeHD, BQLHOBQLL MIPaBWJIbHA, aJIe Ma€ HeBH.l HGTO‘{HOCT.I _ 85-89
KPHETHIHE OCMBC- Binmosins npaBuibHa, ajie Ma€ TIeBHI HETOYHOCTI M HEJ[0CTaT- 80-84
TIeHHS TpobIeM y ra- HbO 06r.p yHTOBaHa - ,
1y3i Ta Ha Mesi rany- Binnosinp npaBuibHA, aje Ma€ MEBHI HETOYHOCTI, HEJIOCTAT- 74-79
I — HbO OOTPYHTOBaHA Ta OCMUCIJIECHA
Binnosine ¢parmenTapHa 70-73
BinnoBine AE€MOHCTpy€e HEWITKI YSBIEHHS CTyACHTa IIpo 65-69
00’ €KT BUBUCHHS
PiBeHb 3HaHb MIHIMAIBLHO 3a0BIILHUN 60-64
Yminnsa/nasuuku
+ CIierianizoBaHi BinnoBine xapakrepusye yMiHHS: 95-100
YMIHHS/HaBUYKH — BUSIBJIATH IIPOOJIEMHU;
PO3B’sI3aHHSA MIPO- — (opmymroBaTu rinoTesu;
OsieM, HEOOXI1IH1 4711 | — pO3B’A3yBaTH MpOOIIEMH;
MIPOBEICHHS 10CITi- — OHOBJIIOBATH 3HAHHS,
JDKEHb Ta/abo mpoBa- | — IHTErpyBaTH 3HAHHS,
JDKEHHS IHHOBAIIWHOI | — MPOBaIUTH IHHOBALIWHY JiSTBHICTH;
TUSITTEHOCTI 3 METOIO — TMPOBAJUTH HAYKOBY MISUTBHICTH
PO3BUTKY HOBUX BinnoBine xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 90-94
3HaHb Ta MPOLENYD; 3HaHHS B IPAKTUYHIHM TisSUIBHOCTI 3 HE TPYOMMHU IOMUJIKAMHU
+ 3JaTHICTb IHTETPY- | BigmoBigk XapakTepu3ye€ yMiHHS/HABHYKH 3aCTOCOBYBATH 85-89




Onuc kBajidikaniii- | Bumoru 10 3HaHb, yMiHb/HaBH4Y0K, KOMYHiKalii, Bignosi- | [lokazHuk
HOT'0 piBHS JAJBLHOCTI i aBTOHOMII OLIIHKH
3ajadi y NIMPOKHUX BinnoBine xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 80-84
a00 MyJIbTUAMCITUIUTI- | 3HAHHS B MPAKTHYHIN MIsUTBHOCTI, aJie Ma€ TIEBHI HETOYHOCTI
HapHUX KOHTEKCTaxX; | MpH peaiizalii 1BOX BUMOT
+ 37IaTHICTb PO3B’s3Y-
BaTH IIPOGJIEMH y HO- Binnosins XapaKTepusye yMiHQsI/HaBI/mKH 3aCTOCOBYBATH 74-79
BUX 260 HeszHaliomux | 3HAHHS B IPAKTUYHIN JISJIBHOCTI, ajle Ma€ NEBHI HETOYHOCTI
cepeoBHIIax 3a Has- | 1PH peasizariii TpbOX BUMOT
BHOCTI HETIOBHOI a00 - - -
e BianoBigp xapakTepusye YMiHHS/HAaBHUKH 3aCTOCOBYBATH 70-73
obMexeHoi iHhopma- V- ) ) .
11if 3 ypaxyBaHHsM ac- 3HaHHS B MPAKTHYHIN AIAIBHOCTI, e Mae MeBHI HETOYHOCT
ITeKTiB cowianpHoi Ta | TPY Peanizallii J0THPLOX BUMOT
CTHMHOL BIANOBIIATL- | Binnopigs XxapakTepusye yMiHHS/HABMYKU 3aCTOCOBYBATH 65-69
HOCTI 3HAHHA B NIPAKTHYHIN IisSUILHOCTI IPY BUKOHAHHI 3aBJaHb 3a
3pazKkoM
BinnoBine xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 60-64
3HAHHA NPU BUKOHAHHI 3aBJaHb 33 3pa3koM, aje 3 HETOUHOC-
TSMU
PiBeHb yMiHB/HABUYOK HE3aOBIILHUHN <60
Komynikayisa
+ 3pO3yMiJie 1 HeBO- | 3pO3yMUTICTh BiANOBII (OMOBII1). 95-100
3HAYHE JIOHECCHHS Moea: ipaBWIbHA; YUCTA; ICHA; TOYHA; JIOT1YHA; BUPa3Ha;
BJIACHUX 3HaHb, BU- JaKOHIYHA.
CHOBKIB Ta aprymMeH- | Komyuikayitina cmpamezis:
Taii 10 ¢axiBiiB i — TMIOCIIJOBHUH 1 HECyNepewMBUNA PO3BUTOK TyMKHU;
He(]axiBIliB, 30KpeMa | — HAasIBHICTb JIOTIYHUX BIIACHUX CY/KEHb;
IIo oci0, gKi HaBYa- — JIOpeYHa apryMeHTallii Ta ii BiJIOBIIHICTh BiJICTOIOBAaHUM
FOTBCS TMTOJIOKCHHSIM;
— TIpaBUJIbHA CTPYKTYpPA BIAMOBI/I (JOMOBI/I);
— TMPaBWIBHICTH BIAMOBICH Ha 3aMIUTAHHS,
— JIOpeYHa TeXHiKa BiAMOBi/Iel Ha 3alUTaHHS;
— 3/1aTHICTh POOUTH BUCHOBKHU Ta (OPMYIIIOBATH
MIPOTO3UIIiT;
— BHMKOPHUCTaHHSI IHO3€MHHX MOB Y podeciiHiil TisabHOCTI
JlocTaTHs 3pO3yMiNICTh BiAMOBiAL (AOMOBi/AL) Ta JOpEUHA KO- 90-94
MYHIKalllliHa CTpaTeris 3 He3HAUHUMU XuOamMu
Jlo6pa 3p0o3yMiTicTh BiAMOBiAl (AOMOBiAL) Ta JOpeUHA KOMYHi- 85-89
KalliiiHa cTpareris (CyMapHO HE peasli30BaHO TPU BUMOTH)
Jlo6pa 3p03yMiTicTh BiAMOBIAI (AOMOBiAL) Ta JOpeYHA KOMYHi- 80-84
KalfiiiHa cTpareris (CyMapHO He peaji30BaHO YOTUPH BUMOTH)
Jlo6pa 3p0o3yMiTicTh BiAMOBIAL (AOMOBIAL) Ta JOpEYHA KOMYHi- 74-79
KalliiiHa cTparerisg (CyMapHO HE peali30BaHO I’ sITh BUMOT)
3a10BUIBHA 3pO3YMITIICTh BIAMOBIAI (J0TIOBII1) Ta TOpPEYHA KO- 70-73
MYHIKalliiHa cTpareris (CyMapHO HE peajli30BaHO CiM BHMOT)
3aioBUIbHA 3PO3YMUIICTh BIAMOBII (OMOBI/AL) Ta KOMYHIKa- 65-69
IiiiHa cTpaTteris 3 Xxubamu (CyMapHO HE peali3oBaHO JIEB’ SITh
BHMOT)
3a0BUIbHA 3PO3YMUTICTh BiJIMOBIJI (IOMOBI/I) Ta KOMYyHiKa- 60-64

1iHa cTpareris 3 xubamu (cymapHO He peanizoBaHo 10 Bu-
MOT)
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Onuc kBajidikaniii- | Bumoru 10 3HaHb, yMiHb/HaBH4Y0K, KOMYHiKalii, Bignosi- | [lokazHuk
HOT'0 piBHS JAJBLHOCTI i aBTOHOMII OLIIHKH
PiBeHp KOMyHiKaIlil He3aJ0BUTLHUIA <60
Bionosioanvnicmos i asmonomisn
+ yHOpaBiiHHA po0o- | BinmMiHHE BOJIOAIHHS KOMITETCHIISIMU: 95-100
yuMH 200 HaBYAJIh- — BUKOPHUCTaHHS MPUHITUIIIB Ta METO/IIB OpraHizamii
HUMU TIPOIIECaMH, K1 | JiSUTBHOCTI KOMaH/IH;
€ CKJIaJJHUMH, HElle- — e(eKTHBHUI pO3M0Iij1 IOBHOBAXKEHD B CTPYKTYPI
pendavyyBaHUMHU Ta KOMaH/I!;
MOTPEOYIOTh HOBUX — MiATPUMKA BPIBHOBAKECHUX CTOCYHKIB 3 WICHAMH KOMaHIH
CTpaTEeriuHuX MaX0- | (BAMOBIJATBHICTH 32 B3AEMOBIIHOCHHH);
TiB; — CTPECOBUTPHUBAIICTS;
+ BIJIIOBINAJIBHICTD — caMOperyJIsIis;
3a BHECOK JI0 Ipohe- | — TPYZOBa aKTUBHICTh B €KCTPEMAJIbHUX CHTYAIIisX;
CIfHHMX 3HaHb 1 Ipak- | — BHCOKWH piBEHb OCOOMCTOTO CTaBJICHHS JI0 CIIPABH;
TUKH Ta/a00 OLIIHIO- — BOJIOIHHS BCiMa BHAAMM HaBYaIbLHOI JiSJIBHOCTI;
BaHHS pe3yJIbTATIB [i- | — HaJECKHUH piBeHb PyHIAMEHTAIHHIX 3HAHD;,
SUTBHOCTI KOMaH/I Ta — HaJICKHUU PiBEHb CPOPMOBAHOCTI 3arajibHOHABYATIbLHUX
KOJICKTHBIB; YMiHb i HABUYOK
+ 3JIaTHICTb MPOJIOB- | YIIEeBHEHE BOJOAIHHA KOMIETEHIIAMH BiIIIOBIaIbHOCTI 1 aB- 90-94
KYBaTH HAaBYAHHS 3 TOHOMII 3 HE3HAYHUMH XHMOaMu
BUCOKHUM CTYIIEHEM JloOpe BOJIOJIIHHS KOMIIETCHIIISIMU BiAMOBIIAJILHOCTI 1 aBTO- 85-89
aBTOHOMI{ HOMII (HE peai30BaHO JIBi BUMOTN)
JloOpe BOJIOJIIHHS KOMIIETCHIIISIMU BiAMOBIIAJILHOCTI 1 aBTO- 80-84
HoMii (He peasi30BaHO TPH BUMOTH)
JloOpe BOJOIIHHS KOMITETEHI[ISIMU BiIITOBITAIBHOCTI 1 aBTO- 74-79
HOMIi (He peali3oBaHO YOTHPH BUMOTH)
3aI0BUIbHE BOJIOJIHHSA KOMIICTCHIISIMH BiJIOBITAIBHOCTI 1 70-73
aBTOHOMII (He peasi30BaHoO I1’Th BUMOT)
3a10BIIbHE BOJIOAIHHS KOMIIETEHIISIMU BIAMMOBIAAILHOCTI 1 65-69
aBTOHOMII (He peasi30BaHo IIICTh BUMOT)
3a10BIIBHE BOJIOMIHHS KOMIIETEHIISIMU BIAMIOBIAAILHOCTI 1 60-64
aBTOHOMII (piBeHb (parMeHTapHUil)
PiBeHb BIAMMOBINAIBHOCTI 1 aBTOHOMIT HE3aJOBUILHAN <60

7/ THCTPYMEHTH, OBJIAJHAHHSA TA IPOI'PAMHE 3ABE3INEYEHHSA

TexHiuH1 3aco0M HaBYAHHS: MYJbTUMEIIMHI Ta KOMIT FOTEPHI MPUCTPOI.
3aco0u mucraHIiiHoi ocBiTH: Moodle, MS Teams.
[Maketn nmpukiiagaux nporpam: Python, 6i6mioreku: Pandas, Matplotlib,
Apache Spark, PySpark, MongoDB (0e3kormToBHi).
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