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KoncyabTauii 3 kypcy

KoncynpTarii B 1eHb TPOBEACHHS JIEKII Ta j1abOpaTOpHHUX 3aHATH (3a

Bi0OyBaThHCS MONEPETHBOI0 JOMOBJEHICTIO). TakoX MOXIIMBI KOHCYJbTAlll uepes
€JICKTPOHHY NOIITY a00 OH-JaiH 3acobamu Microsoft Teams, Telegram.
Cropinka Kypcy https://physics.Inu.edu.ua/course/obrobka-i-analiz-danykh-105-prykladna-

fizyka-ta-nanomaterialy-op-nanofizyka-ta-nanomaterialy

Inpopmanis npo
AUCHMILTIHY

Huctumnmina «O0poOka 1 aHalli3 TaHWX» € BHOIPKOBOIO JUCIMIUTIHOKO JIS
MiIroToBKM OakamaBpa 3a cremianpHicTio 105 Ilpukimagna ¢isuka Ta
HaHOMaTepiaiu, sika BUKIAAEThCs B § ceMecTpi B 00cs31 4,0 kpeauTiB (3a
E€pornericekoto Kpenutno-Tpancheproro Cucremoro ECTS).

Koporka anorauis
JTUCIHHUILTIHYA

Huctumniny «O0pobOka 1 aHal3 JaHUX» PO3POOJICHO TaKUM YHWHOM, II00
HaJaTH BIAMOBIAHI TEOPETUYHI 3HAHHSA, yMIHHS, HABWUYKH, 3arajbHi Ta
(haxoBl KOMIIETEHTHOCTI JUIsl PO3B’S3aHHA KOMIUIEKCHHX MPOOJIeM y ramysi
HayKy Ipo JaHi. JucuururiHa po3riisiiae HaOUIbLI MOIIMPEHI METOAM Ta
QITOPUTMU aHAJII3Y JAHUX.

Merta T2 niJi
JTUCIHHUILTIHUA

Metowo aucuumiaing «OOpoOka 1 aHali3 JaHUX» € HaBYaHHS CTYJ/EHTIB
OCHOBHUX MUTaHb TEOpli Ta NPAaKTHUKH BUKOPUCTAHHS METO/AIB 0OpOOKH
iHbopManii Ui NIABUIIEHHS €QEKTUBHOCTI HAYKOBUX JOCHIIKEHb Ta
(hopMyBaHHS HAYKOBOTO YSIBJICHHS PO CYy4acH1 METOM aHAJI3Y TaHUX

{11 BUBYEHHS! AMCLUMILIIHU: HAOYTTS 3HaHb MPO MPUHLUIIM Ta aJIFOPUTMHU,
0 JIeXaTh B OCHOBI CyYaCHHUX CHCTEM AaHali3y JaHUX; OBOJIOAIHHSA
TEXHOJIOTISIMU Ta METOJAMKaMH 300py, MOINEpeIHbOl NIArOTOBKU Ta aHali3y
eKCIEPUMEHTAJbHUX JIaHWX; HaOyTTd NpPaKTUUYHUX HABUYOK poloTH 3
KOHKPETHUMHM TNpPOTPaMHUMHM Ta MOBaMU NpOTpaMyBaHHS - 3aco0aMu
aHaI3y JaHUX.

Jliteparypa nis
BUBYEHHSI TUCHUTLTIHH

Bazosa:

1. CratuctuuHa oOpoOKka ekcriepuMeHTaIbHUX AaHux: HaBuanpHuit
nocionuk / O.I1. Mensanuenko, 1.JI. SIkumenxo, P.JI. IlleBuenko —
bina Ilepkga, 2006.— c.

2. Meroau aHamizy JaHWX: HaBYAJIBHUN MOCIOHUK Tt CTYACHTIB / B.€.
baxpymun. — 3anopokoks : KITY, 2011. — 268 ¢

Jonomixua:

1. Komeii B. b. MoBa nporpamyBanns Python st Hxenepis i
HaykoBIIiB: HaBuansuuii nocionuk / B. b. Koneii - [Bano-
Opankisesk: IODHTYHI, 2019. - 275 c.

2. Marrec E. IlpumBuamenuii kypc Python. — JIssis : BCJI, 2021.

3. CemniBepctoB P., Menbauuun A. OCHOBU NpOTrpaMyBaHHSI MOBOIO
Python: HaBu. nocionuk. — JIsBiB : JIHY imeni IBana ®panka, 2020.




Jlo1aTKOB1 MaTepiaiy TakoXkK OyJie 3aPONOHOBAHO JUIsl KOXKHOT TEMU OKPEMO.

TpuBaiictb Kypey

OJIUH CEMECTP

O0csr kypey

120 ronuH, 3 siKuX 48 roJIMH ayAUTOPHUX 3aHATH (3 HUX 16 TOIUH JIEeKiH,
32 roauH 1a00paTOPHUX 3aHATH Ta 72 FOJIMH CaMOCTIIHOT poOOTH).

OuikyBaHi pe3yJabTaTn
HABYAHHA

B pe3ynbraTi BUBUEHHS JaHOTO KypCy CTYAEHTH OBUHHI

3HATH:

Enementu Teopii IMOBIPHOCTi, OCHOBM CTAaTUCTUYHOIO  aHAJI3y,
KOPEJSIIAHOTO, PErpecitHoro Ta KIJIACTEPHOTO aHaji3y JaHWX; OCHOBHI
aJIropuTMU 00pOOKHU JaHUX, popMaTH 30€pEKEHHS JaHUX.

BMiTH:

BwmiTtu 3actocoByBaTH 6a30Bi MaTeMaTH4H1 3HAHHS, 3 AHATITUYHOT TEOMETIi,
JIHIAHOT anredpu, MaTEeMaTUYHOTO aHali3y, Teopii WMOBIPHOCTEH Ta
MaTeMaTU4YHOI  CTaTHUCTUKH, MaTEeMaTHYHOTO MOJEIIOBaHHA. Bwmitu
00pobnaTH Ta 30epiraTd MaHi, BOJOJITH OCHOBHHMMH METOJAaMHU aHaII3y
naHuX. Matu HaBUYKU POOOTH 13 CY4aCHOIO OOUHMCIIIOBAIBHOIO TEXHIKOIO,
BMITH BHUKOPHUCTOBYBATH CTAHJIAPTHI MAaKeTH MPHUKIAJHUX Mporpam 1
nmporpaMmyBaTH Ha PiBHI, JOCTaTHROMY JUIS peari3allii YuceIbHUX METOJIB
po3B’s3yBaHHA (PI3UUHUX 3a/1a4, KOMIT IOTEPHOTO MOJICTIOBAHHS (HI3UYHHX
Ta AaCTPOHOMIYHUX SBHII 1 HPOLECIB, BUKOHAHHSI OOYMCIIIOBAIBHUX
eKkcrepuMeHTiB. Bosoitu HaBUKaMu porpamMmyBaT BUKOPUCTOBYIOUH MOBH
BHCOKOT'O PIBHS

Kurouosi ciioBa

O06po0Oka maHux, CTAaTUCTUYHUI aHaJI3 JaHWX, BUMIAIKOB1 BETMYMHH,
KJIaCTepH3aIlisi, pEerpecist, KOPeIsIis

dopmar Kypcy OuHnnii
MIPOBEJICHHS JIEKII, 7a00paTOpHUX 3aHATh 1 KOHCYNIbTALli Ui Kpamioro
PO3YMIHHS TEM
Temu Hapeneno y tabmuii 1, TaGmmiri 2
HincymkoBuii [TincyMKOBUI1 KOHTPOJIb: 3aJIK B KIHII CEMECTPY.
KOHTPOJIb, GopMa
IIpepexBizutu Jlji BUBYEHHS KypCY CTYAEHTH IOBUHHI 3HaTU OCHOBHI 3aKOHU Ta HMOHSTTS 3

KypciB (pI3MKH Ta MaTeMaTHKHU, BMITH 3aCTOCOBYBAaTH HaOyT1 paHille 3HAHHS
3 KypciB MareMaTUyHOTO aHalidy, JuepeHliMHUX pIBHSAHb Ta
KOMIT FOTEPHHUX TEXHOJIOTIM Ui pO3B’SI3Ky MPaKTUYHUX 3aBJaHb; BOJOIITH
HaBUKaMH TOIITYKY Ta OIMPAI[fOBaHHs CIICI1alli30BaHO1 JIiTepaTypH, PO3B’I3KY
anredpaiuHuX 1 AudepeHiiHuX piBHSIHb, NOOYI0BU Ta aHaNi3y rpadidyHUX
3AIIEKHOCTEN.

HaBuanabni MmeTonu Ta
TeXHiKH, sIKi Oyne
BHKOPHCTAHO MiJ Yac
BHKJIQ/IAHHSA KYpCY

[Ipesenrartii, nekiii, po6oTa 3a KOMITIOTEPOM.

HeoOxiane o01agHanHe

MEPCOHAIBHUM KOMIT'IOTEpP, 3araJlbHOBXKUBaHI KOMII'IOTEpPHI Nporpamu i
onepaniiiHi CuCTeMU, IPOEKTOP

KpuTepii ouiHioBaHHA
(okpeMo I KOKHOI'0
BH/Iy HABYAJbHOL
AiSLIbHOCTI)

OrminroBanHsa poBoauThes 3a 100-6anbpHO0 1TKanor. banu HapaxoByrOTbCS
32 HACTYITHUM CITIBBITHOIIICHHSIM

* mabopatopHi 3aHATTSA: 80% cemMecTpoBOi OIIHKK; MaKCUMalbHA KUTBKICTh
6aniB 80

* KOHTpOJIbHa poOoTa 20% ceMecTpoBOi OIIHKKA. MakcuMalibHa KUTBKICTh
6anis 20.

[TincymkoBa MakcumalibHa KulbKicTh 6amiB 100.

AxkajgemiuHa Jgo0podecHicTh 3100yBauaMu BHINOI OCBITH Tiepeadadae
CaMOCTIiiHE BHMKOHAHHS HAaBYAJbHMX 3aBJaHb, 3aBJaHb IOTOYHOTO Ta
MJICYMKOBOTO KOHTPOJIIO pe3yiIbTaTiB HaBuaHHs. ClMCyBaHHsI, BTpyYaHHS B




po0OTYy IHIIMX CTYACHTIB CTAaHOBJATH, ajJl€ HE OOMEXKYIOTh, NPUKIAIN
MOXJIMBOI aKaJeMI4HO1 HeqoOpodecHOCTI. BUsIBICHHS O3HAK akaJaeMidHOi
HeZ0OpPOYECHOCTI B MUCbMOBIN 4M YCHIM poOOTI CTy/IEHTa € MiACTaBOO IS
il He3apaxyBaHHs BUKJIaJjaueM, He3aJIeKHO Bil MacITabiB oOMaHy.
BinBinanus 3aHAITb € BOXIMBOIO CKJIAJOBOI0 HaBUYaHHSA. OUIKY€THCS, IO
BC1 CTYJIEHTH BIJBIJAIOTh yCi JEKUIi 1 MpaKTU4H1 3aHATTSA Kypcy. CTylaeHTH
MarTh 1HGOPMYBATH BHUKJIAJada MPO HEMOXJIMBICTH BIABITATH 3aHATTS. Y
Oyab-sIKOMY BUIAJKYy CTYIEHTH 3000B’si3aHI JOTPUMYBATUCA YCIX CTPOKIB,
BU3HAUEHUX JUIsl BUKOHAHHSI YC1X BUIB POOIT, epedaueHrux KypcoM.
Jliteparypa. VYcio Jmiteparypa, SKy CTYACHTH HE 3MOXYThb 3HAUTH
CaMOCTIiHO, Oy/le HaJaHO BHIKJIaJadyaMH BUKIIOYHO B OCBITHIX HUIAX Oe€3
mpaBa 1i mnepefgaBaHHs TpeTiM ocobam. CTyAEHTH 3a0XOYYIOThCS JI0
BUKOPHUCTaHHSI TaKOX M IHINOI JITepaTypu Ta JDKEpes, SKUX HEMae cepel
PEKOMEHIOBAHUX.

IMonituka BucTaBJeHHs OaniB. BpaxoByrorbes Oamu, nHaOpani Ha
MpPaKTUYHUX Ta MOTOYHOMY TecTyBaHHL. [Ipm 1bOMy 0O0OB’S3KOBO
BpPaxOBYIOTbCS TPUCYTHICTh Ha 3aHATTAX Ta AKTHBHICTH CTYJIEHTa T 4Yac
3aHATTS; HEJOIMYCTUMICTh MIPOIYCKIB Ta 3alli3HEHb HA 3aHATTS; KOPUCTYBAHHS
MOOUIbHUM TeNe(OHOM, IJIAHIIETOM YM IHIIMMH MOOUIBHHUMH IMPHCTPOSMU
MiJ 9ac 3aHATTS B LUIAX, HE TOB’S3aHUX 13 HaBYAaHHSM; CIHCYBAaHHS Ta
[iariaT; HecBo€4acHe BUKOHAHHS [TOCTaBJIECHOr0 3aBAaHHs 1 T. 1H.

Komui hopmu akageMidHOT HETOOPOYECHOCTI HE TOJIEPYIOTHCS.

IIuTanuga Ha
KOHTPOJIbHI po0oTH

1. Enementu Teopii iMmoBipHOCTI. IMOBIpHICTb MOAI{, 'yCTHHA IMOBIPHOCTI,
TeopemMa JJoJjaBaHHs IMOBipHOCTEN. SIK1 MOIT Ha3UBAIOTh
CYMICHUMHU/HECYMICHUMH, HEMOJIMBUMH, PIBHOMOJIMBUMHU? Po3noin
lNayca (3anuiiTe popmyity, 300pa3iTh rpadivHo).

2. Craructuunuii aHani3. HynpoBa 1 anbrepHaruBHa rinoresu. 11lo Take
reHepajibHa CyKyNHICTh Ta BUOIpKa, penpe3eHTaTuBHA/HE
penpe3enTtatuBHa BuOipka. 1lo Take HajlitHA IMOBIPHICTH, AKX 3HAYCHD
HalyacTiule 3a4a0Th Ha1iiH1H IMOBIpHOCTI. SIKi € Mipu HEHTpaIbHOI
tenaeHuii? 1o Take HopMaabHUI PO3MOILI, 300pa3iTh rpadiuHoO, SIKi
Horo xapakTepuctuku. OHOMOIATBHUN, OIMOIATEHUN PO3MOALT (JIaiiTe
BHU3HAYEHHS, 300pa3iTh rpadiqHoO)

3. Kopensuiitnuii ananiz 1o take kopensmis? B womy nossrae
KopesuiiHui aHaniz? Sk 3HaiTu koedinieHT kopessuii [lipcona
(bopmyna)? Axumu iHCTpyMEHTaMH (MPOTPAMHUMHU 3aCO0aMM ) MOKHA
3HalTH KoediieHT kopessuii [lipcona? Sxkumu e koediieHTaMu
KOPHUCTYIOTHCSI B KOpEJILIHHOMY aHai31?

4. Perpeciiinuii anani3 1llo take perpecis, siki BUaAu perpecii po3pi3HA0Th?
YuM BIIpI3HAETHCS perpeciiHuil aHai3 Bi KOpesuiiHoro aHanizy? Sk
3HAWTH napaMeTpu perpecii (popmyna)? AkumMu HCTpyMEHTaMH
(mporpamHUMU 3aco0amMu) MOXHA 3HaTH napamerpu perpecii? Kouu
perpecito Mo>KHa BUKOPUCTOBYBATH JUIsl IPOTHO3YBaHHS?

5. Knacrepuuii anani3. Y yomy nossirae KiactepHuid aHami3? 3 sSIKUX eTariB
CKJIaJIa€ThCs Ipolec kinacrepusanii? ki € Tpyanomi (mpobdiemn)
kiactepuzanii? /1o sikoro MeToay MallMHHOTO HaBYaHHS BITHOCUTHCS
KJIacTepu3allis, JUisl SIKUX MPUKIaIHUX 3a/1a4 MOKe OyTH BUKOpHUCTaHa?
SAxi Mmetou knactepu3aiii Bu 3HaeTe? OnumiiTe ouH a00 KiTbKa
METO/1iB (QIrOpUTMIB) KacTepu3sallii. IKMMH IHCTpYMEHTaMuU
(mporpamMHUMU 3aco0aMu) MOXHa BUKOHATH KJIACTEpU3aLlii0?

OnuryBaHHs

AHKETY-OIlIHKY 3 METOK OIIIHIOBAaHHSA SKOCTI Kypcy Oyae HaJaHo Io
3aBEpUICHHIO KypCYy.




Cxema kypcy «O0po0Oka 1 aHasi3 JaHuX»

Taomums 1

. . dopma IISITBHOCTI Tepmin
TwrxH1 Hazpa temu (nepesik NUTaHb)
Ta 00CAT TOAMH BHKOHAHHS
1 Berymn. [Ipenmer nayku npo nani (Data Science).
YIL 2 Ipeay YRITIPO A .G) ) Jlexuii — 2 ron.
Teopisa HMoOBIpHOCTI. BHUITaIKOB1 BETMUUHMU. . 1 THxKIEHDb
camocTiitHa po6ota — 9 roz.
2 OmmcoBa crarucTuka. Po3moauiym BUIaIKOBUX Jlexmii — 2 rom. 1 THKIEHD
BEJIMYMH. camocTiiiHa poboTa — 9 roz.
3 Kopensiitauii Ta perpeciitHuii aHamizu Jlekuii — 2 rog. 1 THxKIEHD
camocTiitHa pobota — 9 roz.
4 CrpykTypy AaHUX. AJTOPUTMHU OOPOOKH JTaHHX. Jlekii — 2 rog. 1 THxKIEHDb
30epexxenns nanux. ba3u naHux. camocTiitHa pobota — 9 roz.
5 Cepenosumnie Python mist 06po6ku 1 aHamizy Jlekuii — 2 rog. 1 THOXICHD
JAHUX camocTiitHa pobota — 9 roz.
6 BararoBumipHi MacHBY 1 MaTPUIIi, MAaTEMaTUYH1 1 THKIEHB
e - P TpHIL . JIekmii — 2 ron. A
¢yHKuii 1 onepartii 3 tMMu MacuBamu. bibnmioreka .,
camocTiitHa poboTta — 9 roz.
NumPy, Pandas.
7 Bizyanizaris 1aHux sIK €IEMEHT aHAITI3Y. Jlexmii — 2 rom. 1 THKIeHb
Bizyanizanis nanux B Python. camocTiiiHa pobora — 9 roz.
8 Knacudikaris 1 kmacrepusaiisa nanux. bazosi Jlekuii — 2 rog. 1 THOXICHD
QITOPUTMU KJlacTepu3aii camocTiiiHa poborta — 9 roz.
Tabmmis 2
Temu nabopaTopHUX 3aHATH
. dopma IisIbHOCTI Tepmin
TwxH1 Hasga Temu pMa JILLIILHOC P
Ta 00CAT TOAMH BHKOHAHHS
| Bcerynne 3assTTs JlabopartopHni — 2 ro. | TH>KIEHB
2,3 Buxopucranns MS Excel mist nepBuHHOT . 2 TUXHI
JlabGoparopsi — 4 roz.
00poOKHM JaHUX
4,5,6 | Ocnosu nporpamysanis MoBoro PYTHON. . 3 THKHI
BH Mporpamybal . JlabGoparopsi — 6 roz.
Teopist IMOBIPHOCTI 1 KOMOIHATOPHKA.
7,8,9 | Craructuyna o6poOKa 1aHuX. JlabopartopHni — 6 ro. 3 THXKHI
10 [TpoMiKHE MiICYMKOBE 3aHSTTS JlabopartopHni — 2 ro. | TH>KIEHB
11, 12 | Perpeciiinuii aHaii3 1aHUX JlabopartopHni — 4 ro. 2 TUXHI
13,14,15 | KnactepHuit aHasi3 JaHuX JlaboparopHni — 6 ron. 3 THXKHI
16 [TincymMKoBe 3aHATTS Jlaboparopni — 2 roj. | TH>KIEHB




