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HasBa Bubpani po3ainu cygyacHUX MOB Ta 3aC001B MPOTpaMyBaHHS
AUCHMILTIHA

Anpeca Kopniyc dakynbpTeTy eleKTpOHIKHM Ta KOMI'FOTEPHUX TEXHOJIOTiH, JIbBIBChKHIA
BHKJIATaAHHSA HaI[lOHAJILHUH YHiBepcuTeT iMeHi IBana Dpanka,
TUCIUILIIHYA ByJ. JIparomanosa 50, M. JIsBiB, 79005,

Byl ['en. Tapuascekoro 107, m. JIBiB, 79011

dakyabTeT Ta
kadeapa, 3a
AKOI0
3aKpinJieHa
AMCHMILTIHA

DakyIbTET ENEKTPOHIKH Ta KOMI' FOTEPHUX TEXHOJIOT1i
Kadenpa pagioenekTpoHHUX 1 KOMIT IOTEPHUX CHCTEM

I'any3b 3HaHb,
mu@p Ta Ha3Ba

12 — indopmariitHi TeXHOIOTI1
121 — [mxenepist mporpaMHOTro 3a0e3neueHHs

CHeniaJLHOCTI
Bukiaanauai Omont O.€., kKanauaat ¢i3.-MaT. HayK, JOICHT
MUCIUILIIHYA
KonTakTHa Orest.Fliunt@Inu.edu.ua
ingopmamis https://electronics.Inu.edu.ua/employee/fliunt-orest-yevhenovych/
BHKJIA1A4iB
Koncyabranii 3 | KoncynpTanii B JeHb IPOBEACHHS JIEKIIii/1abopaTOpHUX 3aHATH (32 MOIMEpes-
NUTAHb HBOIO JIOMOBJICHICTIO):
HaBYaHHA M0 | ayA. 205, kopnyc (pakyIbTeTy €JIEKTPOHIKM Ta KOMIT'IOTEPHUX TEXHOJOTIH,
AUCHMILTIHI By Jlparomanosa 50, M. JIbBiB
BiI0yBalOTHCS
Cropinka kypey | https://e-learning.Inu.edu.ua/course/view.php?id=5975
Indopmanisa npo | ucuumnnina “Bubpani po3aiiu cydacHUX MOB Ta 3ac00iB MpOrpaMmyBaHHS” €
AUCUHMILTIHY BHOIPKOBOIO HABUYAJIBHOI JUCHHUIUIIHOIO cremianbHocTi 121 — [mkenepist
MPOrpaMHOTO 3abe3meueHHs Al OCBITHROI MporpaMu ‘“BucokonpoyKTUBHUMN
KOMIT FOTHHT”, sIKa BUKJIAJIA€ThCA B 5-My cemecTpl B 00cs3i 4,5 kpenutu (3a
E€sporneiicbkoro KpenutHo-Tpancdepnoro Cucremoro ECTS).
KopoTtka HaBuanbHy AucuuIiiiHy po3poOsieHO TaKHMM YHWHOM, 100 HajgaTH YYacHHKaM
aHoTalis HEeoOXiHI 3HaHHS IHCTPYMEHTIB Cy4acHUX MOB mporpamyBaHHs R Tta C++ mis
AUCHUILTIHH PO3pOOKHU Ta TECTyBaHHS MPOrPaMHOro 3a0e3MeueHHs, CTAaTUCTUYHOTO aHali3Yy,

Bi3yauni3auii Ta 0OpoOKH JJaHMX, a TAKOXK YMIHb 3aCTOCOBYBATH OKpPEMi METOH
MalIMHHOTO HAaYaHHs. Y JUCIUIUTIHI TpeAcTaBiieHo orsay Oiomiorexku STL
moBu C++, a TakoX PpI3HOMaHITHHX MakeTiB MOBH R, 30kpema, tidyverse,
ggplot2, dplyr, readr, forcats.

Meta Ta wiJai
MUCHUILIIHYA

Mema: Mertoto naHoi BUOIPKOBOI JWCIUIUTIHM € HABUUTH CTYJICHTIB
immopryBatu/ekcriopryBatd ganHi B (i3) cepenosuine(mia) R, mpoBoauth
OUMINEHHS, CTAaTUCTUYHUN aHalli3 Ta Bi3yalli3allil0 JaHHHUX, 3aCTOCOBYBATH
METOJIM MAIIMHHOTO HAaBYaHHSA, a TaKOXX BMITH BUKOPHCTOBYBATH 0i0mioTeKy
STL ta mrabmonu knacis C++.

L[ini: 03HAalOMUTH CTYJIEHTIB 3 MOBOIO IporpaMyBaHHs R, mabioHamu Kiacis
C++ Ta Oibmiorekoro STL, HaBumTH iX BHOMpATH 1 3aCTOCOBYBATH METOIHU
BITOPSIAKYBAHHS JIAHHUX, CTATUCTUYHOTO aHATi3y Ta MAIIMHHOTO HABYAHHSI.

Jlirepatypa nis
BHBYEHHS
JTUCIHHUILTIHA

OcHoBHa JiTepaTypa:

1) Grolemund G., Wickham H. R for Data Science: Import, Tidy,
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2)
3)
4)
5)
6)

7)

Transform, Visualize, and Model Data, 1st Edition. — O'Reilly Media,
2017. - 518 pp.

Wickham H. Advanced R, Second Edition. — NY: Chapman and
Hall/CRC, 2019. — 588 pp.

Prata S. C++ Primer Plus, 6th Edition. — Boston: Addison-Wesley
Professional, 2011. — 1440 pp.

Faraway J.J. Linear models with R, Second Edition. — NY: Chapman
and Hall/CRC, 2014. — 286 pp.

Wiley M., Wiley J.F. Advanced R Statistical Programming and Data
Models. — Apress Berkeley, CA, 2019. — 638 pp.

Maii6opona P. €. Komm'torepna craructuka: miapydynuk. — K. :BIIL]
"KuiBcbkuii yniBepcuret", 2019. — 589 c.

Gareth J., Witten D., Hastie T. and Tibshirani R. An Introduction to
Statistical Learning. — Springer Science+Business Media, LLC, part of
Springer Nature, 2020. — 607 pp.

HonatkoBa miteparypa ([HTepHET-pecypcH):

1)

2)

3)

4)

C++ and STL tutorials:

https://cplusplus.com/reference/stl/
https://en.cppreference.com/w/cpp

C++ Standard Library reference (STL). Available at:
https://learn.microsoft.com/en-us/cpp/standard-library/cpp-standard-
library-reference?view=msvc-170

The base R Documentation. Available at:

https://rdrr.io/r/
https://cran.r-project.org/doc/manuals/r-release/R-intro.html
Documentation for available CRAN Packages By Name:
https://cran.r-project.org/doc/contrib/Short-refcard.pdf

O6csar kypey

3aranbHe HaBaHTaXeHHs — 135 rog. AyAMTOpHUX 3aHATh: 64 rox., 3 HUX 32
roj. JIeKUiiHuX Ta 32 roauH jnaboparopHux podit. CamocriiiHa pobdora — 71

roj.

OuikyBani
pe3yabTaTu
HABYaHHA

V pe3ynbTaTi BUBYEHHS IILOTO KYpCY CTYAEHT Oyne:

3HATH.
[ ]

METOJI €KCIIOPTY/IMIIOPTY TaHHUX, BIIOPSIKYBaHHS, TpaHchopmalii Ta
Bi3yasizauii JaHHUX;

0a30B1 TUIH Ta MaKeTH MOBU R ISl CTaTUCTUYHOTO aHATI3Y;

METOJM SIK pealtizallii KJIacTepHOTo aHali3y Ta JEpeB pillleHb 3aco0aMu
R;

0co0IMBOCTI poboTH 3 mabnoHamu kinaciB C++ ta 6i6miorexku STL;

mia0upaTH Ta BUKOPUCTOBYBATH BIANOBIIHI IHCTpyMeHTH MOB R Ta C++
U1l BUKOHAHHS TIOCTaBJICHUX 33/1a4;

MPOBOJIUTH OUMIIIEHHS, CTATUCTUYHUHN aHaJi3 Ta Bi3yali3alilo JaHHUX
MIPOBOJIUTH IMIIOPT/€KCTIOPT IaHHUX;

3aCTOCOBYBAaTH METOJU CTATUCTUYHOIO aHAJi3y JaHHUX Ta MALIMHHOTO
HaBYaHHS 3 BUKOPUCTAaHHSM R;

BUKOPHUCTOBYBaTH Ta pO3poONATH IabMOHM KiaciB Ta (QyHKIii,
30KpeMa, BMITH IpaIroBary 3 6i6mioTexoro STL.

[Ticns BUBYEHHs jaHOro Kypcy «BuOpaHi po3ziiM CyyacHHX MOB Ta 3aco0iB
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nporpamyBaHHs» 3100yBaui HaOyayTh Takux 3aranbHux(3K)/PaxoBux(DK)
KomnereHTHocTel Ta [Iporpamuux pesynbraTiB HaByanHs (ITPH):

3KO01. 3gaTHiCTh 0 a0CTPAKTHOTO MUCJIEHHS, aHATI3Y Ta CHHTE3Y.

3K02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIiSIX.

3K03. 31aTHICTh CIIJIKYBaTHUCS IEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MHCbMOBO.
3K04. 3naTHicTh CHiNKyBaTHCS 1HO3€MHOIO MOBOIO SIK YCHO, TaK i THCbMOBO.
3KO05. 31aTHICTS BUNTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSIMH.

3K06. 3natHicTb 10 nouryKy, o0pobieHHs Ta aHaii3y iHdopmarii 3 pizHUX
JDKEpelL.

@®K14. 3naTHicTb OpaTH yyacTh y MPOEKTYBaHHI IPOTrPaMHOTO 3a0e3NeueHHs,
BKJIIOYAIOYH MPOBEACHHS MOJIECNOBaHHS ((hopMaIbHUl OMUC) HOTO CTPYKTYPH,
MOBEIHKHU Ta MPOIeciB (PYHKIIOHYBaHHS.

®K15. 3gaTHICTE PO3POOIIATH apXiTEKTYPH, MOTYJII Ta KOMIIOHEHTH
IIPOTPAMHUX CHUCTEM.

®K17. 3naTHicTh JOTpUMYBaTHCA crienudikariii, CTaHIapTiB, TpaBu 1
pexoMeHaaliil B mpodeciiiHiil ramysi mpu peasnizailii IpoueciB KUTTEBOTO
LUKITY.

@®K18. 3naTHicTh aHaNi3yBaTH, BAOMPATH 1 3aCTOCOBYBATH METOJIH 1 3aC00M 115t
3abe3neueHHs 1HpopMaIiiiHOT Oe3reku (B ToMy Yucii KibepOe3nekn).

@®K23. 3naTHicTh peanizoByBaTH (ha3u Ta iTeparii )KUTTEBOTO IIHKITY
MPOrpaMHUX CUCTEM Ta iH(POPMAIITHUX TEXHOJIOT1H Ha OCHOBI BiAMOBITHUX
MOJIETICH 1 MiIX0/iB PO3POOKH MPOTPaAMHOTO 3203 ICUCHHS.

@®K24. 3naTHICTH 3A1MCHIOBATH MPOIIEC IHTErpallii CHCTeMHU, 3aCTOCOBYBaTH
CTaHJIAPTH 1 IPOLICAYPH YIIPABIIHHS 3MIHAMH IS I ITPHUMKH IIUTICHOCTI,
3aranbHOi (PYHKIIOHATBHOCTI 1 HAAIMHOCTI IpOrpaMHOro 3a0e3neueHHs .
@®K25. 3naTHicTh OOTPYHTOBAaHO OOMpATH Ta OCBOIOBATH iHCTPYMEHTApiH 3
PO3pOOKH Ta CYyNPOBOIKEHHS MPOrpaMHOro 3a0e3rneueHHs.

®K26. 31aTHICTH 10 AITOPUTMIYHOTO Ta JIOTIYHOTO MUCIICHHS.

®K27. 3naTHiCTh pO3pOOIATH BUCOKONIPOAYKTUBHI MPOTrPaMHi KOMITJIEKCH JUIs
BUPIIICHHS 3aB/IaHb HAyK MPO JIaHl, CUCTEM LITYYHOI'O 1HTEJIEKTY, BOYJOBAaHUX
Ta IHIIAX IHHOBAIIMHUX CUCTEM.

®K?29. 3naTHICTH 3/A1MCHIOBAaTH PO3pPOOKY MPOTrPAMHOTO 3a0€3ME€UEHHS
BUKOPHUCTOBYIOUHM Pi3HI METOJ0JIOTI Ta 3acOO0M MpOrpamMyBaHHs 3 METOIO
3a0e3neyeHHs iX BUCOKOT HaIIHHOCTI Ta IPOAYKTUBHOCTI B pOOOTI.

ITPHO1. Anani3yBaTH, LUIeCOPSIMOBAHO IIyKaTH 1 BUOMpATH HEOOX1AHI JUIs
BUpILIEHHS MTpo(deciiHUX 3aBIaHb 1HPOPMAIIITHO-0B1IHUKOBI PECYPCH 1
3HaHHS 3 YPaxyBaHHSIM Cy4acCHHX JIOCSTHEHb HAyKH 1 TEXHIKH.

[TPHO4. 3nartu 1 3acTocoByBaTH NMpOQECiiiHl CTaHAapTH 1 1HIIII HOPMAaTUBHO-
MIPABOBI JIOKYMEHTH B rajty3i iHKeHepii IporpaMHOro 3a0e3neueHHs..

[TPHOS. 3natu 1 3acTOCOBYBATH BIAMOBIIHI MAaTeMAaTHYHI MIOHSTTSI, METOIHN
JIOMEHHOT'0, CHCTEMHOT0 1 00’ €KTHO-OPIEHTOBAHOT'O aHaJli3y Ta MaTeMaTHYHOTO
MOJICITFOBAHHS JIJIS1 PO3POOKH MPOTPAMHOTO 3a0€3TeUeHHS.

ITPHO6. BminHs BUOMpaTu Ta BUKOPUCTOBYBATH BiJIOBIHY 33424l
METO/IOJIOT1F0 CTBOPEHHSI MPOTPAMHOT0 3a0€3MeUeHHSI.

ITPHOS. BmiTu po3po0isTH JH0AMHO-MAIMHHUH 1HTEepderic.

[TPH15. MoTuBOBaHO 00MpaTH MOBH MPOTpaMyBaHHS Ta TEXHOJIOTIT pO3pOOKH
JUIsL pO3B’sI3aHHS 3aB/IaHb CTBOPEHHS 1 CYNPOBOKEHHSI TPOrPaMHOTO
3a0e3neyeHHs .

[TPH17. BmiTi 3acTOCOBYBaTH METOM KOMIIOHEHTHOI PO3POOKH MPOTPAMHOTO
3a0e3neyeHHs .

ITPH18. 3Hatu Ta BMITH 3aCTOCOBYBATHU iH(pOpMaliliHi TeXHOJOrii 06poOKH,
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30epiraHHs Ta nepenadi JaHuX.
[IPH23. BwmiTH [AOKyMEHTYBaTH Ta MPE3CHTYBATH pE3YJNbTAaTH PO3POOKU
MIPOTPaMHOTO 3a0€3MEUYCHHS.

Kuarouosi ciioBa

Immopt, Tpanchopmaiisi Ta EKCHOPT JaHUX 3 JOMOMOIrold MOBH R,
CTATUCTUYHHUI aHATI3 Ta Bi3yalizallis JaHHUX 3acobamu R, mabmoHu GyHKIiH
ta knaciB y C++, 6i6miorexa STL.

®opmart kypey | Ounuit
Temn Hus. Cxema Kypcy
IMincymkoBuii | 3aJik y KiHIll CEMECTPY
KOHTPOJIb,
dopma
IpepexBizuTn | /{75 BUBUEHHS JAHOTO KYpCY CTyAEHTaM MOTPiOHI 6a30Bi 3HaHHS 3 KYPCiB:

- JIMCKpeTHa MaTeMaTHuKa,

- OCHOBHM IPOTPaMyBaHHS,

- JITOPUTMH i CTPYKTYpPH JaHUX;

- 00’eKTHO-OpIEHTOBaHE NPOTrpaMyBaHHsI

- TIpUKJIAJHa CTATHCTHKA Ta HMOBIPHICHI ITPOIIECH

HaBuajibHi me-
TOAM TA TEXHIKH,
sIKi Oya1yTh BHU-

Indopmartiiini meTonu (JIeKIii, mpe3eHTarlii, Ja0opaTopHi POOOTH, HAITMCAHHS
pedepariB, BUKOHAHHS 1HAMBIAyaJIbHUX 3aBJaHb, poOOTa y Tpymi, KOMaHJIHA
poboTa, OOrOBOPEHHS, KOHCYJIbTAIIl IS TOMIHOJICHOTO PO3YMIHHS TEM,

KOPHCTOBYBAa- Oecima, 1MIOCTpallis, JEMOHCTpallisi), MACIyKTUBHI METOAM Ha OCHOBI
THCS i 9ac y3arajJbHEeHb, €BPUCTUYHI METOAU (MPOOJIEMHA JIEKIis), IHTEPAaKTUBHI METOAH
BUKJIATAHHA (muckycis).

Kypcy

Heo0xigne 06- J1is TpOBEICHHS JICKIIIMHUX 3aHSTh:

JIaTHAHHS noctym 10 mepexi Internet, 3acobu mynbrumeria (B T.4. mpoektop) Microsoft

Teams, Moodle. Komm’totep (MiHIMaIbHI XapaKTEPUCTHKU: TPOILIECOP MiHIMYM
1,8 I'T, 8 I'b oneparuBHoi mam’sti, 20 I'b BiIbHOTO MicCIis HA TUCKY).

Jlnst mpoBeieHHs! 1a00paTOPHUX 3aHSTh:
HaBuanbHuii koM’ toTep (MiHIMaJIbHI XapaKTEepUCTUKU: ITpoLecop MiHIMyM 1,8

I'Tu, 8 I'b onepatueHoi mam’siti, 20 I'b BisibHOTO Miciis Ha qucKy). HeoOxinHe
nporpamHe 3ade3nedeHHs Bkirouae B ceoe OC Windows 8, cepeoBuiie
po3pooku Visual Studio Express 2019, komminsaTop MoBu nporpamyBanHs C++,
oiomiorexa STL, RStudio IDE.

Kpwurepii oui-
HIOBaHHA (OK-
peMo I KOXK-
HOT'O BUAY HAB-
YaJILHOI AifJIb-
HOCTI)

OrminroBaHHS TTpoBoUTHCA 3a 100-6apHOO Koo, bann HapaxoBYyIOThCS 3a
HACTYITHUM CITiBB1IHOIIEHHSIM:

* Moaysb 1: 1o 10 GaniB 3a BUKOHAHHS MOJTYJIBHOTO 3aBJaHHS — TECTY.

* Moaynb 2: 10 10 GaniB 3a BUKOHAHHS MOAYJIBHOTO 3aBJIaHHS — TECTY.

* Bukonanus madoparopaux pooit: 10 30 Oamis.

[TincymkoBa mMakcumanbHa KibkicTh OamiB 100. 3BITHICTH 32 Kypc — 3aliK B
KIHITI CEMECTDY.

KonTpoubHi 3amipu npoBoasThcest y ¢gopMi TeCTOBHX 3aBAaHb.

AxkaneMiyHa 00povecHicTb: OUiKyeThcs, 10 pOOOTH CTYJEHTIB OyAyTbh
OPHUTTHATEHUMU JIOCITIDKSHHAMH 91 MipKyBaHHSIMH. CIIMCYBaHHS Ta BTPYYaHHS
B pOOOTYy IHIIMX CTYACHTIB CTAHOBIATH, ale HE OOMEXYIOTb, MPUKIAIN
MOXJIMBOI aKaJIeMIYHOI HeIoOpodYecHOCTI. BHSBICHHS O3HAK aKaaeMidHOI
HeZOOPOYECHOCTI B HANKCAHHI 3aBAaHb € MIJACTaBOI JUIsl 11 He3apaxyBaHHHS
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BHKJIa/IaueM, HE3aJie)KHO BiJ MacmTadiB 1uiariaty uu oomany. Komni ¢opmu
MOPYIICHHS aKaJeMiYHOi J0OPOYECHOCTI HE TOJIEPYIOTHCSL.

BinBinanHsi 3aHATH € BOXIWBOIO CKJIAOBOIO HaB4YaHHS. OUIKyeThbCs, IO BCi
CTYACHTH BiIBIAIOTH ycCi Jiekuii Ta jJabopaTopHi 3aiHATTS Kypcy. CTyaeHTH
MOBHUHHI 1H(QOpPMYyBaTH BHUKIaJada MPO HEMOXJIMBICTh BiIBIAATH 3aHATTA. Y
OyIb-sIKOMY BHUNAJAKY CTYACHTH 3000B’s3aHI JOTPUMYBATHCS TEPMIiHIB BH3-
Ha4YeHUX JIJI1 BUKOHAHHS BCIX BUIIB poOIT, epe0aueHux KypCcoM.
Jlitepatypa. Ycs mitepatypa, sIKy CTyJCHTH HE 3MOXKYTh 3HAUTH CaMOCTIIHO,
OyJle Ha/JlaHa BUKJIaJladyeM BUKIIOYHO B OCBITHIX IUISIX Oe3 mpaBa ii mepemadi
TpeTiM ocobaM. CTyAEeHTH 3a0XOUYIOTHCSA 10 BUKOPUCTAHHS TaKOX W 1HIIOI
JTEpaTypu Ta JKEpeT, IKUX HEMae cepesl PEeKOMEH/I0BaHUX.

IMoaiTuka BuUcTaBdeHHs OaniB. BpaxoByrorecs Oanu, HaOpaHi mpu
MMOTOYHOMY KOHTPOJII Ta O6ajii 3a BUKOHAHHS JJabopaTopHuUX poOiT. [Ipu mipomy
000B’SI3KOBO BPaXOBYIOTHCS NMIPUCYTHICTh HA 3aHATTIX Ta aKTUBHICTH CTYJEHTA
MiJ] Yyac MPAaKTHUYHOTO 3aHATTSA; HEIOMYCTUMICTh IPOIYCKIB Ta 3alli3HEHb Ha
3aHSATTS, KOPUCTYBAaHHS MOOUIBHUM Tene(OHOM, IUIAHIIETOM YH IHITUMH
MOOUTEHUMHU TPUCTPOSAMHU TiJ 4Yac 3aHATTS B IUIAX HE TIOB’A3aHHUX 3
HAaBYaHHSIM; CHUCYBAaHHS Ta IUIariaT; HECBOEYACHE BUKOHAHHS IOCTABIICHOTO
3aBIaHHA 1 T. 1H.

OuinoBaHHs JaGopaTopHux podir (6 maboparopHux poOIT, MaKCHMaabHA
KipKicTh 0aniB: 30) BigOyBaeThCs NUIAXOM OLIHKH pOOOTH CTYJEHTA IIif] 4ac
MIPOBEJICHHS J1a0opaTOpHOi poOOTH B ayAMTOPIi Ta 3aXUCTY 3BITY 110 BUKOHAHIH
nabopaTopHiii po6oTi (0-5 GaiiB 3a o1HY pOOOTY).

banu ouiHoBaHHS J1a0OpaTopHUX pOOIT HAPAaXOBYIOTHCA 32 HACTYITHHM
CHIBBIIHOLIECHHSIM:

5 — CTyZeHT B MOBHOMY 00CSI31 BOJIOJI€ HABYAIILHUM MaTepiajioM, Mae TIOBHE
PO3YMIHHSI PO3TJISIHYTOI TeMH, HaJa€ MpPaBHIbHI BIAMOBIAI HA 3alHUTaHHS IO
TeMl1, KO/ porpaMu (PyHKIIOHY€ BIIOBIIHO /10 3aBJaHHS;

4 — CTyHEHT J[OCTaTHbO pO3yMi€ pO3IJSHYTHH MaTepiall Ta NPUHLIMIN
HaIMCaHOro0 HUM KOJy NMPOrpaMM, IPUCYTHI HETOUHOCTI Ta HE3HAYHI MOMMJIKH
y BIAMOBI/IAX HA 3alUTaHHA 110 T€Mi, KOJl IporpamMu (hyHKIIOHY€ BiJIOBIJHO 10
3aB/aHHsA (a00 3 HECYTTEBUMU HENIOJIIKaMH);

3 — CTYJEHT HE JIOCUTh J0Ope po3yMi€ PO3IIISHYTUH MaTepiall Ta HamMCaHUN
HUM KOJI MPOTPaMH, BAara€ThCs Ta HAJA€ HETOUHI/HE KOHKPETHI BIAMOBiAI Ha
3allUTaHHA MO TeMi, KOJ MporpaMu (YHKIIOHY€ HETOYHO, a0 3 MOMIpHUMH
HEOJIIKaMU;

2 — CTYJEHT INOTaHO PO3yMi€ PO3TJISHYTHH Marepiajl Ta HalUCAaHUN HHUM KOJ
Mporpamu, CTYJEHT B OUIBIIOCTI HaJa€ MOMUIIKOBI BIAMOBIAI HA MUTAHHS IO
TeMi, KOJ| MporpaMu (PyHKIIOHY€E 3 CYyTTEBUMH HETOJIIKAMU;

1 — crynmeHT moraHo po3yMi€ PO3TIISIHYTHH Marepiaj Ta HAaMCAaHWH HUM KOJ
Iporpami, KoJ nporpaMu He (QyHKI[IOHY€ HaJIe)KHUM YHHOM;

0 — cTy#eHT 30BCiM He 3aCBOIB PO3TIISIHYTHI Marepiall, HallMCaHUH# HUM KO
IIporpamMu He BiJMOBiIa€e TeMi/He (PyHKIIOHY€E B3araJi.

OuinwBanHst MoayJdiB (2 TecroBux Mmoxyii, 10 OamiB 3a KoXHHI) — 3a
pe3yJbTaTaMyu HAITMCAHUX CTYJIEHTOM TECTiB.

banu oOuiHIOBaHHS 3MICTOBHX MOJYJIB HApaxOBYIOTbCA 32 HACTYITHUM
CHIBBITHOILIEHHSIM:

9-10 — posrnsHyTa TeMa BIATBOPIOETHCS B TOBHOMY 00cCs3i, NPaBHIBHO,
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OoOTpyHTOBaHO, JIOTIYHO, MICTUTh aHAI3 1 CHCTEMAaTH3aIlilo, apryMEHTOBaHI
BHCHOBKH. 3acBilueHO TIMOOKe BOJOJIIHHS MaTepiagoMm. HaBeneHi mpukiiaan
KOJly TIOBHICTIO po0OOYl Ta BIANMOBINAIOTH TeMi. MoOXyTh OyTH NpPHUCYTHI
HECYTT€EBI MOMUJIKHU Ta HEBIAMOBIIHOCTI;

7-8 — BIITBOPIOETHCS 3HAYHA YACTHHA PO3MIAHYTOI TeMU. BUsBICHO 3HAHHS 1
PO3YMiHHS OCHOBHHMX TIOJIO)K€Hb HABUYAIBHOI IUCHMIUIIHM, NPOTE NPHUCYTHI
HETOYHOCTI Ta/ab0 HEBIAMOBIIHOCTI OCHOBHIN TeMi. HaBeneHi mpukiagyn Koy
9aCcTKOBO p0o00Yi, MPOTE B 3araIbHOMY BiIMOBITAIOTH TEM;

5-6 — BIACTEXKYEThCA 3arajgbHE pPO3YyMIHHSA PO3TJIAHYTOI Temu. BusBieHi
MHOKMHHI HETOYHOCTI Ta HEBIAMOBIIHOCTI, TMOSCHEHHS HAaBEIECHOTO KOy
BIJICYTHI, KOl DYHKIIIOHYE 13 3HAUHUMH HETOYHOCTSIMH (200 BIJCYTHI IPHUKIAIN
3aIlyCKy KOJIy Ha BUKOHAHHS B3araii);

3-4 — CTYJIEHT TOTaHO PO3yMi€ PO3TIISIHYTY TeMy. BHUsBIEHI CyTTEBI HETOUYHOCTI
Ta HEBiANMOBIAHOCTI. HaBeaeHi mpukiagym Kooy 3 CyTTEBHMH HEIOJiKamu, abo
HE BIiANOBIJAIOTh TEMI;

0-2 — cTyneHT B3araii HE pO3yMi€ pO3IISHYTY TeMy. TeMy HE PO3KpHTO,
KUIBKICTh BUKJIAJICHOTO MaTepialy He BiANOBIJAa€ 3aralkHUM HOpMaM 0OpaHOTO
Buay pobotu. HaBenenuii kox He poOounii, ab0 BiACYTHIH SK TaKUi.

KpuTepii ouinioBanHs pe3yabTaTiB HeopMaabHOI OCBITH:

HapaxyBanHs OaJiB BiqOYBa€ThCS 32 HAIMCAHHS CTYJIEHTOM Te3 JOMOBIICH Ha
KOH(EpeHIisIX, HAyKOBHUX CTaTed, ydacTb Yy MisJIbHOCTI HAyKOBUX TYpTKIB,
y4acTh Y HAYKOBHX CEMiHapaXx Ta KpPYIJIMX CTOJIaX, KOHKypcaX, y4acTb y
3axo07ax He()opMaIbHOI OCBITH 32 OTPUMaHHS CepTU(IKATIB MPO MPOXOHKEHHS
HaBYaHHS Ha pi3HUX OcBiTHIX miaatgopmax (Coursera, Prometheus Tomio),
Kypcax Ha mpoBigHuX [T KOMIaHISX 3a TEMAaTHUKOK HABYAJIHHOI JUCIHMILIIHU.
KinpkicTe 0aniB BU3HAYAETHCS BIJCOTKOM IOKPHUTTS PE3yJbTaTiB BiAMOBIIHOL
AKTUBHOCTI JI0 BUMOT PE3YJIbTATiB HABUYAHHS 3 HABYAJIBHOI TUCITUTUTIHH.

IInTanusa no

HepeniK IIUTaHb Ta 3aBAaHb I HPOBCACHHS Hi,[[CYMKOBOi OI_[iHKI/I 3HaHb

3aJ1iKy 4M MEBHUX TE€M JI0 KOHTPOJIBHUX POOIT po3MillleH] Ha BeO-CTOPIHIII KYpCY.
eK3aMeHy.
OnutyBaHHs | AHKETY-OLIHKY 3 METOIO0 OLIIHIOBAHHS SIKOCTI Kypcy Oyjae HaJaHO IO 3aBep-

LICHHIO KYpCY.




Cxema kypcey “ BuOpani po3aiim cy4acHMX MOB Ta 3ac00iB mporpaMmyBaHHs
JJISl CTYJIeHTIiB cneniaabHocTi 121 — [HkeHepist mporpaMHoro 3aée3nevyeHHst

®opma
JisILHOCTI
(sansTTH) JlitepaTypa
. ** 1eKmis, - parypa. 3aBaannga, Tepmin
Tux. Tema, mi1aH, KOPOTKi Te3n .o Pecypcu B
caMmocrTiiiHa, . . rojg BHKOHAHHS
. inTepHeTi
AUCKYCist,
rpynoBa
pobota)
Beryn B mporpamyBannst Ha MoBi R.
CepenoBume RStudio. Omnepatopu i
karo4oBl  cimoBa MoBH  R. OcHoBHI KIHELb

1 cTpykTypu manux R. BaszoBi ¢yHKIi Ta Jlexiist [11, [2], [6] 2 MOTOYHOTO
KOHCTpYKIii. OnepaTopu YMOBH i BHOOPY, THXKHS
LUKITH.

Berynue 3amsaTra.  Texumika —Oesmekw,
nepeBipka oOJIaJIHAHHS Ta HAJNAIITYBaHHS -
POTrPaMHOTO 3abe3neuenss. | JlabopatopHa !

1 N . [1], [3] 2 HOTOYHOTO
BcraHoBneHHs Ta  O3HalloMyieHHs 13 poboTa THKHS
cepenosumamu RStudio ta Visual Studio
Express.
®ynknioHanbHe IporpamysaHus B R, KiHCL,

2 YHI He porpaMy ) Jlexirist [11, [5], [6] 2 ITOTOYHOTO
ITincranoBku pipe.

THDKHS
Caiit kypcy -
https://e- .
JlaGopatopua | learning.Inu.edu. KIHCHD
2 JIa6. 1. @yHKIIl Ta TUIIKM JaHHUX MOBH R. . 2 IIOTOYHOT'O
pobora ua/mod/assign/v —
iew.php?id=158
238
KiHelb
3 Bizyaaizauisn nanux B R. [Taker gplot2. Jlekuis [1], [5], [6] 2 HOTOYHOTO
THOKHS
IleperBopennst nanmx. OyHkiii select, Kiterss

4 filter, mutate, group_by, summarise, Jexuis [11, [21. [51, [6] 2 HOTOUHOrO
arrange O4MIIEHHS Ta BIIOPSAAKYBaHHS THKHS
JIAHHHUX JaHHUX.

KiHELb
5 ImnopT T2 ekcnopt xaHux B R. Jlexiiist [11, [2]. [5], [6] 2 [TOTOYHOTO
THDKHS
Caiir kypcy -
https://e- .
. L ; KiHellb
J1a6. 2. Bizyaunizauis JTAHHUX y | JlaGopatopua | learning.Inu.edu.

5 ; : 6 HOTOYHOTO

cepenosuiii R. poGoTa ua/mod/assign/v N
iew.php?id=158
238

Pensiniiini  pami. IloOymoBa TaGnuib KiHeIlb

6 peNsIiiHUX JAaHHUX Ta METOAU poboTH 3 Jlekuis [1], [2], [5]. [6] 2 MOTOYHOTO
HUMH THDKHS
PoGora 3 dakropammu, BeKTOpamMu KiHewp

9 9 H
7 natamu B R ta C++. Jlekuist [1]1, [2], [3], [5] 2 TIOTOYHOTO
THDKHS
CaiiT kypcey - .
. KiHeIb
7 JIa6. 3. Tpancdopmariis JaHHHX. JlaGopatopra https._//e 4 MIOTOYHOTO
pobora learning.Inu.edu. K

ua/mod/assign/v




iew.php?id=158
238

8 PoGora i3 crpiukamm B R. Perymsipni Texuis [1, 21, [3] IrclloHTi)l!I{I;{oro
Bupas3u B R ta C++. H B I
CaiiT kypcey -
https://e- -
. JlaGoparopua | learning.Inu.edu. !
8 [lincymkoBe 3aHATTS: MOLYJb 1. . HOTOYHOT'O
pobora ua/mod/assign/v S
iew.php?id=158
238
R Markdown. Tlpunmumu poGotu 3 . [11, [2] Kinemp
9 Jlexmist TTOTOYHOTO
¢dopmaramu R Markdown. S
CrarucTuyHuii aHajdi3 gaHHux B R. p—
10 HepeBlpKa. TINOTE3 3 JIONOMOTrOH0 t-test y Tlexuis [1], 121, [51, [6] HOTOYHOO
R.. Tlapui ta He mnapHui t-tectw, p-
THKHS
3HAYCHHSI.
CratucTuynmii ananiz ganuumx B R. KiHEIh
o ; : : [1]. [2], [4], [S].
11 | JlinifiHa perpecis. PopMynu Ta Mojenm y Jlexuis 6], [7] MIOTOYHOT'O
R. ' THKHSA
Caiit kypcy -
https://e- -
11 | JIa6. 4. BiopsiaxyBaHHS TaHHUX JlaGopatopna Ieammg'lnq'edu' TTOTOYHOTO
poboTa ua/mod/assign/v R
iew.php?id=158
238
* -
CrarucTuyHuii aHagiz gamaux B R. . [1]. [8]. [9] [*4] KIHCTR
12 . . Jlekuis [11, [2], [41, 5], HOTOYHOTO
OnHo- Ta NBOGAKTOPHUIA aHAII3. 6. [7] S
CaiiT kypcey -
https://e- -
JIa6. 5. Amnani3 mamnux 3 momomororo t- | JlaGopatopua | learning.Inu.edu. !
12 . MOTOYHOTO
TECTY. poGoTa ua/mod/assign/v THKHS
iew.php?id=158
238
3aco0M MAaIIMHHOTO HaBYaHHA B R. . KIHCHb
13 . o Jlexiiist [7] ITOTOYHOTO
Hepesa pimens. Bunaakoswuii Jic. B
3aco0M MAaIIMHHOTO HaBYaHHA B R. KiHENb
14 Krnacrepusaniss metonom K-cepennix (K- Jlexuis [7] IIOTOYHOI'O
means). THXKHS
KiHELb
15 | Illab6aonu pynkuiii Ta kaacis y C++. Jlekuis [3] HOTOYHOTO
THKHS
CaiiT kypcy -
https://e- -
15 JIa6. 6. IllaGnonu kmacie Ta 6iGmioteka | Jlaboparopua | learning.Inu.edu. HOTOL:IHOFO
STL. Perynsipui Bupasu. poGoTta ua/mod/assign/v
. o THKHS
iew.php?id=158
238
1 | Bibaiorexa STL. exuia 3] ﬁlHTeIf;’H .
Po6ora 3 xracamu 6i6miorexu STL. H OTOHHOTO
THKHSA
CaiiT kypcey -
https://e- r—
. Jlaboparopna | learning.Inu.edu. !
16 | [izcyMKOBE 3aHATTS: MOIYJIb 2. ' ITOTOYHOTO
poboTa ua/mod/assign/v —

iew.php?id=158
238




