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BHKJIa1aya
Koncyabraunii 3 kypey | Koncynpranii B JeHbp NpOBEACHHS JEKIi Ta Ja0OpaTOpHUX 3aHATh (32
BiIOyBaOTHCS MOTMEePEHHOI0  JTOMOBJIEHICTIO). TakoX MOXIJIMBI ~ KOHCYNbTaIlli  uepe3
CJIEKTPOHHY MOIITY ab0 OH-J1aiH 3acobamu Microsoft Teams, Telegram.
Cropinka Kypcy
Indopmanis npo Huctumutina «O0poOka 1 aHami3 JaHuX» € BHOIPKOBOIO JUCIHILTIHOKO IS
AUCHUILTIHY MiAroTOBKM OakanaBpa 3a crenianbHicTio 105 Ilpuknagna ¢isuka Ta

HaHOMaTepiaiM, sSKa BHUKIATAeTbes B 8 cemectpi B oOcs3i 4,5 kpeautiB (3a
€pponeiicbkoro Kpenutno-Tpanchepnoro Cucremoro ECTS).

Koporka anoranis
JTUCIHUILIIHUA

Huctumiiny «O0poOka 1 aHami3 JaHUX» PO3pOOJICHO TaKMM YHUHOM, II00
HaJaTH BIANOBIJHI TEOPETHYHI 3HAHHS, YMIHHS, HAaBUYKH, 3arajibHi Ta (axosi
KOMITETEHTHOCTI JUIsSI pO3B’sI3aHHS KOMIUIEKCHUX TPOOJIeM y Tally3i HAyKd PO
na"i. JlucuuiiiHa po3risaae HaMOIIbII TOMIMPEHI METOAM Ta ajJrOpUTMHU
aHaJTI3y eKCIIePUMCHTATLHUX JTaHUX.

MeTta Ta miJai
JUCIHUILIIHA

Meroro aucrumunian  «O0poOka 1 aHami3 JaHWX» € HaBYaHHS CTYJ/CHTIB
OCHOBHMX IUTaHb Teopii Ta MNPAKTUKU BUKOPUCTAHHS METOMIB OOPOOKH
iHdopManii Uil MIJBULIECHHS €(QEKTUBHOCTI HAayKOBUX JOCHII)KEHb Ta
(opMyBaHHS HAYKOBOT'O YSBJICHHS IIPO Cy4acCHI METOJM aHAJI3y JaHUX

[in1 BUBYEHHS TUCUUIUIIHUA: HaOYTTS 3HaHb NIPO MPUHLHUIN Ta aJrOPUTMH, 1110
JIe)KaTh B OCHOBI CY4aCHUX CHCTEM aHali3y JaHHMX; OBOJOJIIHHS TEXHOJIOTISIMHU
Ta  METOJMKaMu  300py,  MOMNEpeiHbOi  MIArOTOBKM  Ta  aHaji3y
eKCIIEpUMEHTAJbHUX JlaHuX; HaOyTTs MNpPakKTUYHUX HABUYOK poOoTH 3
KOHKPETHUMH TPOrpaMHMMU Ta MOBaMH INPOTpaMyBaHHS - 3aco0aMM aHalizy
JTAHUX.

Jliteparypa nas
BUBYEHHS
AMCUUITIHA

basosa:

1. Craructuyna o6poOka ekcriepuMeHTaNbHUX JaHuX: HaBuanbHumii
nocionuk / O.I1. Mensanuenko, 1.JI. SAxumenko, P.JI. IlleBuenko — bina
Hepxkaa, 2006.

2. Meroau aHani3y qaHUX: HABYAIBHHUIA MOCIOHUK JUTsI cTyneHTiB / B.€.
baxpymmn. — 3anopixoks : KITY, 2011. — 268 c.

3. TI'pumok I1.M., Ocramuyk O.I1. Anani3 nanux: HaBuanbHU# MOCIOHUK.—
Pisue: HYBITI, 2008. — 218 c.

JonomixHa:

1. Komeii B. b. MoBa nporpamyBanHs Python asns iHxeHepiB 1 HAyKOBIIIB:
HaBuanbuuii nociOnuk / B. b. Koneii - [Bano-®pankisebk: IDHTYHT,
2019. - 275 c.

2. Marrec E. IlpumBummenuii kype Python. — JIssis : BCJI, 2021.

3. CemniepctoB P., MenpanunH A. OCHOBH IIPOTpaMyBaHHS
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MmoBoro Python: HaBu. mocioHuk. — JIbBiB : JIHY imeni IBana ®@panka, 2020.
JlomaTtkoBi MaTepiaii TaKoK Oy/1e 3ampONOHOBAHO JIJIs1 KOXKHOI TEMH OKPEMO.

Tpusanicts Kypcy

OJIUH CEMECTP

O6csar kypey 135 roauH, 3 sskux 48 rouH ayAUTOPHUX 3aHATh (3 HUX 16 roauH JIEKIIii,
32 rouH 1a00paTOPHKX 3aHSITh Ta 87 TOAMH CAaMOCTIHHOT poOOTH).
OuikyBaHi B pe3ynbrati BUBUEHHS 1aHOTO KYypCY CTYIEHTH TTOBHHHI
pe3yJbTaTu 3HATH:
HABYaHHS EnemenTtu Teopii iMOBIPHOCTI, OCHOBU CTaTUCTHUYHOTO aHaNi3y, KOpPEJSIiitHOrO,

perpeciiHoro Ta KJIAaCTEpHOrO aHaji3y AAaHWX; OCHOBHI aJrOpUTMH OOpPOOKH
naHuX, popMaru 30epeKeHHS JaHUX.

BMiTH:
Bwmitu 3actocoByBatH 0a30Bi MareMaTW4HI 3HaHHS, 3 aHAJTITUYHOI TeOMETpii,
NiHIAHOT anreOpu, MaTEeMaTHYHOTO aHalizy, Teopii WMOBIpHOCTEH Ta

MaTeMaTHYHOI CTATHCTUKH, MAaTEMAaTHYHOTO MOJEIIOBaHHSA. BMiTH 00poOisTH
Ta 30epiraTw AaHi, BOJOAITHM OCHOBHMMH METOJAaMH aHali3y HaHuX. MaTu
HAaBUYKA poOOTH 13 CY4YacHOIO  OOYHCIIOBAJILHOK  TEXHIKOI, BMITH
BUKOPUCTOBYBATH CTaHJAPTHI MAaKETH NMPHUKIIATHUX IIPOTPaM 1 MpoTrpaMyBaTH Ha
piBHI, JOCTaTHROMY JJI peali3amii YHUCeIbHUX METOMIB pPO3B’A3yBaHHs
¢Gi3MYHMX 3a7ad, KOMI' FOTEPHOTO MOJIETIOBAaHHA (Pi3WYHHUX Ta aCTPOHOMIYHHUX
SIBUII 1 TIPOIECiB, BUKOHAHHSI OOYMCIIOBAIBHHX CKCIIEPUMEHTIB. Bomomitu
HAaBUKAMH [IPOTPAMYBAaTH BUKOPHUCTOBYIOUH MOBH BHCOKOT'O PIBHSI.

Kirouosi ciioBa

O06po0Oka JaHuX, BUMAIKOBI BEJIMUMHH, CTATUCTUYHUI aHaI3 TaHUX, perpeciiHuit
aHaJIi3, KOPEJLIIIHUI aHaJli3, KIIaCTepH3allis.

Dopmar Kypcy Ounuii
IIPOBECHHS JIEKLIH, J1a0OpaTOpHUX 3aHATh 1 KOHCYJbTalii JUIs Kpalloro
PO3yMIHHSI TEM
Temu Hageneno y tabmumi 1
MincymkoBuii 3aJliK B KIHI[I CEMECTPY
KOHTPOJIb, popMa
IIpepexBizutu Jlyia BUBYEHHSI KypCY CTYAEHTH TMOBHMHHI 3HAaTH OCHOBHI 3aKOHM Ta IMOHSTTS 3

KypciB (pi3MKH Ta MaTeMaTUKH, BMITH 3aCTOCOBYBaTH HaOYTi paHille 3HAHHSA 3
KypCiB MAaT€MaTU4YHOI'O aHami3y, AUQPEepeHUINHUX pIBHAHb Ta KOMII IOTEPHHUX
TEXHOJIOTi AJIs PO3B 3Ky MPAaKTUYHUX 3aBIAaHb; BOJIOAITH HABUKAMH IOIIYKY
Ta ONpAaLIOBaHHS CHEIlaI30BaHOI JIITepaTypu, pO3B’SA3Ky anreOpaiuHux 1
nuQepeHIiHHNX PiBHIHb, HOOYAOBHU Ta aHaJII3y rpadiuHUX 3a]1eKHOCTEH.

HaBuajabHi MeToaun
Ta TeXHIKH, AKi Oyxe
BHKOPHCTAHO MiJ 9ac

BHKJIAJAHHS KYPCY

[Ipesenrartii, JiekIii, podoTa 3a KOMIT'FOTEPOM.

Heo0xigne MEepPCOHANBHUIM KOMIT IOTEp, 3arajlbHOBKMBaHI KOMII'IOTEpHI MporpamMu M
00J1aiHAHHSA ornepauiiHi CUCTEMH, IPOEKTOP
Kpurepii OuiHroBaHHA MpoBoAUTHes 3a 100-6anpHOI0 1mIKano. banu HapaxoBylOThCS 3a

OL[iHIOBaHHSA (OKpeMO
JJI51 KOSKHOTO BHTY
HaBYAJIBLHOI
AITILHOCTI)

HACTYITHUM CITiBB1THOIIICHHSIM:

* jabopaTopHi 3aHATTA: S5 mabopaTOpHUX POOIT IO
MaKCHMaJIbHA KiJIbKICTh O0ajiB 75;

* KOHTpOJIbHA po00Ta — MaKCUMaJIbHA KUIBKICTH OaniB 25.
[TincymkoBa MakcuManbHa KifbKicTh O0ainiB 100.

15 ©OamiB KOJXKHa,

VY pasi BIACYTHOCTI CTyJEHTa MijJ yac MPOBEICHHs Ja0OpaTOPHUX 3aHATh YM HA
KOHTPOJIPHUX 3aMipaXx 3 TIOBOKHUX NPUYMH HOMY HAJaeThCS TPaBO Ha
BIANIpAIIOBaHHA. Y BCIX IHIIMX BHIAJKaX BIICYTHICTh 3700yBaya aBTOMATHYHO
3apaxoBYyeThCs HOMY SIK He3a/10BUIbHA oliHKa (0 OasiB) 3a BIAMOBIAHY TEMAaTHUHY
7abopaTopHy poOOT UM KOHTPOJILHMN 3aMmip. He3anoBiibHY OIUHKY CTYJIEHT Ma€e
IpaBo nepeckyacTy. JlogaTkoBui TepMiH nepesadl MpU3HaYae BUKIIAAY.




AxageMiyHa 00poyecHicTh 3700yBauaMu BHINOi OCBITH mependayae
caMOCTiiHE BHUKOHAHHS HABYAJIbHUX 3aBAaHb, 3aBJaHb IIOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIFO pe3y/ibTariB HapuaHHs. CHUCyBaHHs, BTpy4YaHHS B
pOOOTY 1HIIMX CTYJIEHTIB CTAHOBIIATH, aJIe HE OOMEXYIOTh, PUKIIAAN MOMXKIUBOI
aKaJaeMiqHO1 HET00POYECHOCTI. Busisnenus 03HaK aKaJeMiqHO1
HEI0OpOYECHOCTI B MUCHMOBIH YW YCHIW pOoOOTI CTyJIEHTa € MiJACTaBOO IS ii
He3apaxyBaHHS BHKJIaJaueM, HE3aIeXKHO BiJ MacmTabiB oOMany.

BinBinyBaHHsI 3aHSTh € BXJIMBOIO CKJIaJIOBOIO HaBYaHHS. OUIKY€ThCS, 1110 BCl
CTYAICHTH BiJBIJAIOTh yCi JIEKIii 1 MpakTH4Hi 3aHATTS Kypcy. CTYAEHTH MaloTh
iHpopMyBaTH BUKJIaJa4a PO HEMOXKIIUBICTh BiJBIATH 3aHATTA. Y OyAb-SIKOMY
BUIIQ/IKY CTY/ACHTH 3000B’s3aH1 TOTPUMYBATHCS yCIX CTPOKIB, BUBHAYECHUX IS
BHKOHAHHS yCiX BUJIB POOIT, mepen0adyeHuX KypcoMm.

Jlitreparypa. Ycio mniteparypa, Ky CTyIEHTH HE 3MOXXYTh 3HAHUTH CaMOCTIIHO,
OyJie HaJlaHO BUKJIaJJadyaMH BHKJIFOYHO B OCBITHIX ITUIAX O€3 mpasa ii mepeaBaHHs
TpeTiM ocobaM. CTyIeHTH 3a0XOYYIOTHCS 10 BHUKOPUCTAHHS TaKOX W 1HIIOL
JTeparypu Ta JKepe, AKX HEMae cepell peKOMEHIOBaHUX.

IMoniTuka BucTaBaeHHs 0ajiB. BpaxoByroTbest O6anu, HabpaHi 32 BUKOHAHHS i
3axuCT Ja00paTOpHUX POOIT 1 HA KOHTPOIbHOMY 3aMipi. [Ipu iboMy 0060B’SI3KOBO
BpPaxOBYIOThCSl TPHCYTHICTh HA 3aHATTAX Ta AKTUBHICTH CTYJACHTA I 4ac
3aHATTS; HEJOMYCTHMICTh IMPOIYCKIB Ta 3ali3HEHb HA 3aHSTTSA; KOPHUCTYBaHHS
MOOUTPHUM Tene()OHOM, IIIAHIIETOM YH IHIIMMHA MOOUTBHUMH TPHCTPOSIMH ITiJ
yac 3aHATTS B IUIAX, HE MMOB’S3aHUX 13 HABYAHHSAM; CIIMCYBaHHS Ta IUIAriar;
HECBO€YACHE BUKOHAHHS ITOCTABJICHOTO 3aB/IaHHS 1 T. iH.

JonatkoBi 6anu (10 10 BKIFOYHO) MOKHA OTPUMATH 3a HaIMCaHHS TE€3, CTaTTI,
y4acTh Y MIXKHAPOJHHUX, BCEYKPATHCHKUX Ta/a00 1HIIMX 3ax0/1ax ab0 KOHKypcax
3a TEMaTUKOIO HaBYAIBHOI TUCIUILTIHH.

Konni popmu akageMiuHOi HeI0OPOYECHOCTI He TOJIEPYIOTHCS.

IMuranusa no
KOHTPOJIbHOI podoTH

1. EnemenTtu Teopii iMOBIpHOCTI. IMOBIpHICTH O], T'yCTHHA IMOBIPHOCTI,
TeopeMa J10/1aBaHHs MOBIpHOCTEH. SIKi mo/ii Ha3UBAIOTh
CYMICHUMH/HECYMICHUMH, HEMOXJIMBUMHU, PIBHOMOKIUBUMU? Po3noin
INayca (3anumith Gpopmyity, 306pa3iTe rpadiuHo).

2. Craructuunuii anami3. HynpoBa i anerepHaTuBHa rimoTesu. Lo Take
reHepajbHa CyKYIHICTh Ta BUOIpKa, penpe3eHTaTUBHA 1 HEperpe3eHTaTUBHA
BuOipka. I1lo Take HaxiiiHa IMOBIPHICTb, IKMX 3HaUCHb HAWUaCTIIlIE 3aJal0Th
Ha/iiHIN iMoBipHOCTI. SIKi € Mipu HleHTpanbHOi TeHaeHnii? 1o Take
HOpMaJIbHUM po3MO/Iii, 300pa3iTh rpadivuHo, sKi Oro XapakKTepUCTHKH.
OnHoMmopanbHUM, 61MOIANBHUN PO3NOIUT (1aliTe BU3HAYEHHs, 300pa3iTh
rpadiuHo)

3. Kopensauiitamii ananis 1o take kopensuia? B yomy nossirae kopesiiauit
anaiiz? Sk 3Haitu koedinieHT kopensuii [lipcona (popmyna)? Axumu
IHCTpyMeHTaMu (MPOrpaMHUMHM 3ac00aMH) MOYKHA 3HAUTH KOe(DILiEHT
kopesnsuii [lipcona? Sxkumu e koediieHTaMyu KOPUCTYIOTHCS B
KOpeJsiifHOMY aHami3i?

4. Perpeciiianii anaini3 [1{o Take perpecis, siki BUAN perpecii po3pi3HAIOTH?
YumM BiZpi3HAETHCS perpeciiHuil anami3 Bl KopenauiiHoro aHanizy? Sk
3HaWTH mapaMmeTpu perpecii (popmyna)? SIkumu iIHCTpyMEHTaMu
(mporpaMHUMH 3aco0amMi) MOKHA 3HAWTH mapameTpu perpecii? Komum
perpecito Mo)KHa BUKOPHCTOBYBATH ISl TPOTHO3YBAHHS?

5. Knacrepuuii anani3. Y yomy nossrae kiacTepHuid aHainiz? 3 sKUX eTamiB
CKJIa/Ia€ThCs Mpolec kinacrtepusanii? Ski € TpynHomi (mpodieMn)
knactepusanii? Jlo sIkoro METoAy MalIMHHOTO HABYaHHS BITHOCUTHCS
KJIACTepU3aIlis, Ul IKUX MPUKJIAIHUX 3a/1a4 Moxe Oytu BukopucTtana? ki
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METOIM KiacTepu3aiii Bu 3HaeTe? OnuiiTh 01MH a00 KijbKa METOIIB
(aroput™MiB) KacTepu3allii. IKUMU IHCTpyMEHTaMH (TIPOTPaMHUMH
3aco0aMM) MOKHA BUKOHATH KJIaCTEPHU3AIlio?

OnuryBaHHs AHKeTYy-OLIHKY 3 METOI0 OI[IHIOBaHHA SKOCTI Kypcy Oyne HagaHo 110
3aBEPIIEHHIO KYpCY.
Ta6mmms 1
Cxema kypcy «O0poOKa i aHami3 JaHUX)
Tiok- TeMa 3aHSITh dopma JisTTBHOCTI Ta 00CsT Jliteparypa Tepmin
JIEHBb TOINH BUKOHAHHS
1-2 | Tema 1. Berym. [Ipeamer Hayku mpo aaHi. Jlexuii — 2 rox. b.2,Bb.3
Teopist ¥iMoBipHOCTI. BUuniaakoBi BeluuuHu. nabop. 3aHATTS — 4 TOJ., 2 TIxHI
camocrTiiiHa podora —10 rog.
3-4 | Tema 2. OnucoBa cratucTHKa. Po3momian Jlexuii — 2 rog. b.1,b6.2,B.3
BUNAJIKOBUX BEJIINUYUH. nmabop. 3aHATTS — 4 TO., 2 THXHIL
camocriiina pobora —10 rog.
56 | Tema 3. Crpyktypu naHux. 30epeKeHHS Jlexmii — 2 rog. b.1,b.2,B.3
nanux. basu nanux. s1abop. 3aHATTS — 4 TO/L., 2 TYOKHI
camocTiiiHa pobota —11 rog.
7-8 | Tema 4. Kopessiitauii Ta perpeciiinmii Jlexuii — 2 rox. b.2,b.3
aHamizu nabop. 3aHATTS — 4 TOJ., 2 THXHI
camocTiiiHa podota —11 ron
9-10 | Tema 5. CepenoBuiie Python mjist 00poOku Jlekuii — 2 rox. b.1,6.2,B.3,
1 aHAJTI3y TaHUX nmabop. 3aHATTS — 4 TO7., .1, 1.3 2 TYKHI
camocTiiiHa pobota —11 roj.
11-12 | Tema 6. baraToBUMipHI MaCHBH i MaTpPHII, Jlekmii — 2 rog. b.1,b.2,B.3,
MaTeMaTH4Hi (PYHKIT 1 oniepartii 3 IUMU nmabop. 3aHATTS — 4 TO/I., J.1, 1.2 2 THOKHI
macuBamu. Bibmioreka NumPy, Pandas. camocrTiiina pobora —11 rog.
13-14 | Tema 7. Bizyaizarist JaHUX SK €IEMEHT Jlekmii — 2 rog. b.1,b5.2,B.3,
aHani3y. Bizyauizariist qanux B Python. nabop. 3aHATTS — 4 TOJI., .2, 1.3 2 TUXHI
camocrTiiiHa pobdora —11 rog.
15-16 | Tema 8. Knacudikarris i kmactepuzaitis Jlekmii — 2 rog. b.1,b5.2,B.3,
naHux. ba3oBi anroputMu Kiractepusaiii nmabop. 3aHATTS — 3 TO., .1, 1.2, 1.3 R

KOHTpOJIbHA po0oTa — 1 TO/I.
camocriiiHa pobota —12 roj.




