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Ha3Ba 3acobu MalTMHHOTO HAaBYaHHS
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Koncyabranii 3 | KoHcynbranii npoBoasThCs B JA€Hb NPOBEACHHS JIEKLIHHUX Ta JIaOOPaTOPHUX
NUTaHb 3aHATH (32 MONMEPEeNHBOI0 JOMOBJIEHICTIO): ayn. 305, xopmyc (akymbreTy
HABYAHHS MO | €JIEKTPOHIKU Ta KOMI'IOTEPHUX TEXHOJOTH, Byi. [Iparomanosa 50, m. JIbBiB.
AUCHUILTIHI Takox MOXIIMBI OHJIAHH KOHCynbTamii uyepes miardgopmy BigBlueButton B
BinOyBaThess | cuctemi Moodle. [l morokeHHs yacy OHJIaiH KOHCYJIbTALIN CiJl MUCAaTH Ha
€JIEKTPOHHY NOIITY BUKJIaJaya.
Cropinka kypcey | https://moodle.elct.Inu.edu.ua/course/view.php?id=266
Kopotka Jucuumutiza “3aco0M MalIMHHOTO HaBYaHHS~ € BUOIPKOBOKO JUCLHILUIIHOIO 3
a”oTalis conemianibHOCTI 121 “IHkeHepis mporpamMHoro 3a0e3nedyeHHs” OCBITHBOI
AUCHHUILIIHH nporpamu “IHkeHepist IporpaMHOro 3a0e3neueHHs”, Ska BUKJIAAA€ThCS B 6-My

cemecTpl B 00cs31 5,5 kpenutiB (3a €Bponeiicekoro KpenutHo-TpanchepHoro
Cuctemoro ECTS).

Indopmanis npo
AUCHHUILTIHY

B kypci “3aco6u MamMHHOrO HaBYaHHS PO3IJISAAIOTHCS OCHOBHI IMOHSTTS,
Il Ta 3ajJadi MalIMHHOTO HaBUYaHHs, Takl SK perpecis, Kiacuikais,
3MEHILIEHHSI PO3MIPHOCTI, KJacTepusalisi Ta MPOrHO3YBaHHSA, 1 MIJIXOIU
ONpallOBaHHA JaHUX, SKI MOXYTb OYTM BUKOPUCTaHI JJIsi BHpIIIEHHS
noctaBieHuX 3amad. OCHOBHa yBara MpPHUIUISETHCS 3aCBOEHHIO 3HAHb Ta
OTPUMAHHIO HAaBHUKIB, BIJMOBIJHUX CYYaCHOMY CTaHy pO3BUTKY Traiysi
MaIIMHHOTO HaBYaHHS, YMIHHIO TPAKTUYHO 3aCTOCOBYBATH OTPHMAaHI 3HAHHS.
[IpenmeroM BUBYEHHS HaBUAIbHOI JUCHMIUTIHM € Taldy3b MAaIIMHHOTO
HaBUYaHHA, 11 TOHSATTS, 3a1adi, METOAW Ta 3aco0M Il BUPIMICHHS 3a1a4
MAaIIMHHOTO HaBYaHHS.

Jlns 3akpimjieHHs TEOpeTUYHUX BIJOMOCTEH mnependadyeHuil jabopaTopHU

KypC.

Merta Ta miji
MUCHUTLIIHYA

Memoro oucyunninu “3acobu mawunHoco HasuyawHs” € HAJTAHHS CTYACHTaM
3HaHb Ta PO3YMIHHS TEPMIHIB MAIIMHHOTO HAaBYaHHS, a TAaKO)XK HAaBHUYOK Ta
BMIHb JUIsl BUPIIIEHHS 3a/1a4 perpecii, kiacudikaiii, 3MEHIIEHHS PO3MIPHOCTI,
KJlacTepu3allii Ta MpOrHo3yBaHHA JaHUX 3aC00aMU MAITMHHOTO HaBYaHHS.

Linamu oucyunninu  “3acobu mawunnoco HaswaunHs” € 3a0e3MECUSHHS
3HaOMCTBA CTYACHTIB 3 3arajbHOI0 TEPMIHOJIOTI€I0 MAIIMHHOTO HABYaHHS Ta
(dopMyBaHHS HaBHYOK IXHBOTO TIPAKTUYHOTO BHUKOPHCTAHHS; OTPHUMAaHHS
CTYAGHTAaMHM 3HaHb JJIS aHali3y AaHUX Ta BHOOpPY HEOOXITHOIO METOay
MAIIMHHOTO HAaBYaHHA, SKHHA Ja€ 3MOTY BHUDIIIUTH TIOCTAaBIEHY 3a/ady;




OTPUMAaHHS CTYJCHTaMH HAaBUYOK Ta BMIHB JJIS aHAII3y Ta OIIHKA OTPUMaHUX
pe3yNbTaTiB, BHKOPHCTOBYIOUH CTATHCTUYHI METOH OIIHKH.

Jliteparypa nist
BHBYCHHSA
TUCIUILIIHYA

1.

10.

11.

12.

13.

14.

A. C. Muller and S. Guido, Introduction to Machine Learning with Python,
First Edition. Sebastopol, CA: O’Reilly Media, Inc., 2016, ISBN: 978-1-
449-36941-5.

F. Chollet, Deep Learning with Python, Second edition. Shelter Island, N,
USA: Manning Publications Co., 2021, ISBN: 978-1-61729-686-4.
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ISBN: 978-1-098-12597-4.

I. Goodfellow, Y. Bengio, and A. Couville, Deep Learning. Cambridge,
MA, USA: The MIT Press, 2016. ISBN: 978-0-262-03561-3. Available:
https://www.deeplearningbook.org

K. P. Murphy, Probabilistic Machine Learning: An Introduction.
Cambridge, MA, USA: The MIT Press, 2022. ISBN: 978-0-262-36930-5.
Available: https://probml.github.io/pml-book/book1.html

J. VanderPlas, Python Data Science Handbook, Second Edition.
Sebastopol, CA: O’Reilly Media, Inc., 2023. ISBN: 978-1-098-12122-8.

X. Zhu, "Semi-Supervised Learning Literature Survey,” Department of
Computer Sciences, University of Wisconsin-Madison, WI, USA, Tech.
Rep. TR 1530, Jul. 19,  2008. [Online].  Awvailable:
https://pages.cs.wisc.edu/~jerryzhu/research/ssl/semireview.html

X. Zhu and A. B. Goldberg, Introduction to Semi-Supervised Learning.
Series Synthesis Lectures on Artificial Intelligence and Machine Learning.
Morgan & Claypool Publishers, 2009. ISBN: 978-1-598-29547-4, doi:
10.1007/978-3-031-01548-9.

G. Zhong and K. Huang, Semi-Supervised Learning: Background,
Applications and Future Directions. Nova Science Pub Inc., 2018. ISBN:
978-1-53613-556-5.

C. Piech, "K Means," Based on a handout by Andrew Ng, CS 221, Stanford
University. [Online]. Available:
https://stanford.edu/~cpiech/cs221/handouts/kmeans.html

R. J. Hyndman and G. Athanasopoulos, Forecasting: Principles and
Practice, 3rd Edition. Melbourne, AU: OTexts, 2021. ISBN: 978-0-987-
50713-6. Available: https://otexts.com/fpp3/

A. Amidi and S. Amidi, "CS 229 - Machine Learning cheatsheets,"
Stanford University. [Online]. Available:
https://stanford.edu/~shervine/teaching/cs-229/

K. P. Murphy, Machine Learning: A Probabilistic Perspective. Cambridge,
MA, USA: The MIT Press, 2012. ISBN: 978-0-262-01802-9. Available:
https://probml.github.io/pml-book/book0.html

K. P. Murphy, Probabilistic Machine Learning: Advanced Topics.
Cambridge, MA, USA: The MIT Press, 2023. ISBN: 978-0-262-04843-9.
Available: https://probml.github.io/pml-book/book2.html

Oobcsar kypey

BaranpHuit ob6csar: 150 rogmn. 3 Hux 32 roaMHM JIEKIiH, 32 TOIUHHA
naboparopHux podit Ta 86 rogrHa caMoCTIHHOT pOOOTH.

OuikyBani
pe3yJibTaTu
HABYAHHA

VY pe3ynbTaTi BUBYEHHS IILOTO KYpCY CTYICHT Oyae:

3HATH!

OCHOBHI TOHSATTS, BU3HAUYEHHS 1 MPOOJIEMH KypCy; BUMOTH JI0 TOCTaHOBKH
OCHOBHHX 3aJad MAaNIMHHOIO HAaBYaHHsS; NpPHU3HAYE€HHS Ta OCOOJIMBOCTI
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3aCTOCYBaHHS OCHOBHHUX METO/IIB MAIIMHHOTO HABYAHHS.

BMIiTH.

BOJIOJIITU ~MaTEMaTHYHUM  amaparoM METOJIIB  MAIIMHHOTO  HaBYaHHS;
3aCTOCOBYBATHU METOJIM MAIIMHHOTO HABUAHHS ISl PO3B’SI3YBAHHS MPUKIIATHUX
3a/1ady MAIIMHHOTO HAaBYaHHS, BUKOHYBATH OIIIHKY PE3yJIbTATIB OINpaIltOBaHHS
JaHUX METOJaMHU MaIllMHHOTO HaBYaHHS.

[Ticnss BUBYEHHS Kypcy «3aco0M MalIMHHOTO HAaBYAHHS» 3400yBadi HaOYIyTh
takux 3aranbHux Ta ®axoBux kommnereHTHocTel Ta IIporpamMHuX pes3ynbraTiB
HaBYAHHS:

3K1. 3naTHicTh 10 a0CTPaKTHOT'O MHUCIICHHS, aHAJIi3y Ta CHHTE3Y.

3K2. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYALlisX.

3KS5. 31aTHICTh BUNTHCS 1 OBOJIOJIIBATH CYYaCHUMHU 3HAHHSIMHU.

3K6. 3natHicTh 10 OIIyKy, 00po0iieHHs Ta aHami3y iH(opMarlii 3 pi3HUX
JDKEped.

®K13. 3narHicTs ineHTH(dIKYBaTH, KiIacH(iKyBaTH Ta (POPMYITIOBATH BUMOTH
JI0 IPOTPaMHOT0 3a0€3MeUeHHs.

®K14. 3natHicTs OpaTH y4acTh Y MIPOEKTYBaHHI IPOrPaMHOTO 3a0€31IeYeHHS,
BKJIIOUAIOYU MPOBEACHHS MOJIETIOBaHHS ((OpManbHUM ONUC) HOTO CTPYKTYPH,
MOBEIIHKH Ta MPoLeciB (PYHKI[IOHYBaHHS.

®K15. 3natHicTh po3po0ISITH apXITEKTYpH, MOAYJIi Ta KOMIOHEHTH
IPOTPaMHUX CUCTEM.

®K19. BonoainHs 3HaHHAME 1Po iHGOpMaNiiHi MOAEII TaHUX, 3AaTHICTH
CTBOPIOBATH IIpOrpamMHe 3abe3neueHHs Ui 30epirants, BU10OyBaHHS Ta
OTIPAIIOBaHHA JaHUX.

®K?20. 3gaTHicTh 3acTOCOBYBaTH (yHIAMEHTANBHI 1 MIKAUCIUIUITIHAPHI
3HAHHS JUIsl YCHIIIHOTO PO3B’I3aHHS 3aBJAaHb 1HKEHEPil MpOTrpaMHOro
3a0e3MedeHHs.

®K?22. 3naTHiCTF HAKOMYYBATH, 0OPOOIIATH Ta CUCTEMaTH3yBaTH npodeciitHi
3HAHHS 1110JI0 CTBOPEHHSI 1 CYIIPOBOJIKEHHS IPOTPaMHOTr0 3a0€3MeUeHHs Ta
BU3HAHHS BKJIMBOCTI HABYAHHS MPOTATOM BCHOTO JKUTTSL.

®K24. 3patHicTh 3A1HCHIOBATH TIPOIIEC IHTETPAllii CHCTEMH, 3aCTOCOBYBATU
CTaHJAPTH 1 MPOIEAYPH YIPABIIHHS 3MIHAMHU JIJISl TIATPUMKH IIJTICHOCTI,
3arajibHOi (PYHKIIIOHAIBHOCTI 1 HAAIHOCTI MPOrPaMHOro 3a0€3MeYeHHS.
®K25. 3gatHicTh OOIpYHTOBAHO OOMpATH Ta OCBOIOBATU IHCTPYMEHTAPIH 3
PO3pOOKH Ta CYIPOBOKEHHS IPOrPaAaMHOT0 3a0€3MeUYeHHs.

®K26. 31aTHICTB 0 AITOPUTMIYHOTO Ta JIOTIYHOTO MUCIICHHSI.

ITPH1. Anani3yBarty, HiJeCpsIMOBAHO IIYKATH 1 BUOMpPATH HEOOXIJHI JIs
BUpIIIEHHS podeciiHNX 3aBAaHb 1HPOPMAIlIITHO-A0BIIKOBI PECYPCH 1 3HAHHS
3 ypaxyBaHHSM Cy4aCHUX JIOCATHEHb HAYKHU 1 TEXHIKH.

ITPHS. BmiTtu po3po6iiaTy M0AUHO-MallIMHHUHN 1HTEepQelic.

ITPHY. 3Hatu Ta BMITH BUKOPUCTOBYBATH METOJIU Ta 3aco0u 300Dy,
dbopMyITIOBaHHS Ta aHAI3y BUMOT JI0 MPOTPAMHOTO 3a0€3MeYeHHSI.

ITPH11. Bubupatu BUXiJH1 1aHi A7 IPOEKTYBAHHS, KEPYIOUUCh
(bopMaTbHIMH METOAAMH OIMCY BUMOT Ta MOJCITIOBAHHSI.

ITPH13. 3HaTH 1 3aCTOCOBYBATH METOJIU PO3POOKH alrOPUTMIB,
KOHCTPYIOBaHHS IIPOTPaMHOTO 3a0e3MeUeHHsI Ta CTPYKTYpP JTaHUX 1 3HAHb.
ITPH14. 3acTocoByBaTH Ha MPAKTHUILIl IHCTPYMEHTAJIbHI IIPOrpamMHi 3aco0u
JIOMEHHOTO aHaJli3y, IPOEKTYBaHHs, TECTYBaHHS, Bi3yai3allii, BUMipIOBaHb Ta
JIOKYMEHTYBaHHS IPOTPaMHOT0 3a0e31eYeHHsI.
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ITPH18. 3Haty Ta BMiTH 3aCTOCOBYBaTH 1H(GOpPMAIIiitHI TEXHOJOTIi 00pOOKH,
30epiranHs Ta nepeadi JaHuX.

ITPH22. 3HaTy Ta BMITH 3aCTOCOBYBATH METOJIU Ta 3aCO0M YIIpaBIiHHS
MPOCKTAMH.

ITPH23. BMiT OKYMEHTYBaTH Ta MPE3EHTYBATH Pe3yJbTaTH PO3POOKH
MPOrPaMHOTO 3a0€31eUeHHSI.

ITPH26. 3HaTy Ta BMITH 3aCTOCOBYBATH 3aCO0U 1H)KEHEPii MporpaMHOTO
3a0e3medeHHs UIsl pealtizaiii NPO€EKTIB 3 BUKOPUCTAHHAM TEXHOJIOT1H HayKH
PO JIaH1 Ta MTYYHOTO 1HTEJIEKTY.

ITPH27. BmiTi 00MpaT ONTUMAIIbHI aITOPUTMH Ta TEXHOJIOT1 po3po0Ku
IPOrpaMHOro 3a0e3neueHHsl.

Kuarouosi ciioBa

MamvHHe HaBYaHHS, IITYYHUIH IHTEJEKT, CIOCIO HaBYaHHS, HABYaHHS 3
BUMTEJIEM, HABUaHHS O€3 BYMTEls, HAIliBaBTOMATHYHE HABUYAHHS, perpecis,
kinacudikamis, KiIacTepusalis, 3MEHIICHHS pPO3MIPHOCTi, IPOrHO3yBAaHHS,
METOJl MAIMHHOTO HABYaHHSI, MOJIeJIb MALIMHHOTO HABYAHHS

®@opmat kypey | Ounuit
[IpoBeneHHs JeKIid, 1a0OpaTOPHUX POOIT Ta KOHCYIbTALIl A Kpamioro
PO3yMIHHSI TEM
Temn Jus. Cxema Kypcy
MincymkoBuii | 3amik y KiHII ceMecTpy
KOHTPOJIb,
dopma
IpepexBizurn | {15 BUBUEHHS BOTO KypCY CTyI€HTaM MOTPiOHI 6a30Bi 3HAHHS 3 KYpPCiB:

- Buma maremaruxa,

- OcHOBHM NporpamyBaHHS;

- JluckperHa MaTeMaTuKa;

- ANTOpUTMH 1 CTPYKTYpH JaHHX;

- IlpukiagHa cTaTUCTUKA Ta HMOBIPHICHI IPOLIECH;
- Metoau 004HCIICHE;

- 3acobu iHXeHepii TaHHX.

HaBuajinHi Me-
TOAM TA TEXHIKH,
sIKi Oya1yTh BU-

[ndopmariitni metoau (Jexuii, npe3eHTallii, JabopaTopHi poOOTH, HallMCaHHS
ece, BUKOHAHHS 1HAWBIyalbHUX 3aB/laHb, 0OTOBOPEHHS, KOHCYJIbTALl] A1
MOTJIMOICHOTO PO3YMIHHSA TeM, Oeciia, UTIoCcTpallis, IeMOHCTpAIlis);

KOPHCTOBYBa- JleyKTHBHI METOAM HA OCHOBI y3arajbHEHb;

THCH M Yac EBpuctuuHi MmeToau (mpobieMHa JeKis);

BUKJIATAHHA IaTepakTUBHI METOIU (AUCKYCIis).

Kypcy

Heo0xigne 00- Jns  mpoBeneHHs — 7a0OpaTOpPHHUX — 3aHATh:  KOMITIOTep  (MiHIMasbHI
JIATHAHHS xapakrepuctuku: mpouecop Intel Core 17 (4 sapa / 8 motokiB), 16 I'b

onepatuBHOi mam’siti, 50 I'B BimbHOro Miciii Ha IHMCKY, Bimeokapta Nvidia
GEFORCE GTX 1050 Ti 2048 MB), myneTumesiiine obgamHaHHS (B T.4.
MIPOEKTOP), HOCTyH a0 Mepexi [nreprer, Moodle, BigBlueButton.

Jns  mpoBeneHHS — J1a0OpaTOpHUX — 3aHATh:  KOMIT'IOTEpU  (MiHIMaJbHI
xapakrepuctuku: mpouecop Intel Core 17 (4 siapa / 8 moroki), 16 T'b
oneparuBHoi mam’siti, 50 I'b BinbHOrO Micus Ha JucKy, Bimeokapra Nvidia
GEFORCE GTX 1050 Ti 2048 MB), xomm’totepuuii kimac, GPU-cepsep 3
niarpumkoro NVIDIA CUDA (MiHIManbHI XapakTepHCTUKU: mpouecop Intel
Core 17 (4 sapa / 8 morokiB), 32 I'b onepatuBHoi mam’siti, 100 I'b BitbHOTO
micist Ha jaucky, Bineokapra Nvidia GEFORCE GTX 1080 Ti 2048 MB),
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Moodle, BigBlueButton.

HeoOxigne mporpamue 3abesmeuenns: Python 3.9+, NumPy, pandas,
matplotlib, scikit-learn, Keras, skforecast, sktime, BuIbHE iHTErpoBaHe
cepenosuiie po3pooku aas Python: Jupyter Notebook, Google Colab, PyCharm
IDE Community Edition.

Kpurepii oui-
HIOBaHHA (OK-
peMo Il KOXK-
HOT'O0 BUJY HAB-
YaJILHOI AifJIb-
HOCTI)

O1LiHIOBaHHS TPOBOJUTHCS YHPOIOBXK cemecTpy 3a 100-0anbHOI0 MIKAIOH.
Banu  HapaxoByIOTbCS 32 TaKMMH BHJIAMH  poOOIT 3  HAaCTYIHHM
CHIBBITHOIIIECHHSIM:
e naGoparopai pobotu: 80% ceMecTpoBOl OIIHKH, MaKCHMalbHAa KiTbKICTh
6ais - 80.
InnuBinyanpHUi NpPOEKT Moke OyTH BHUKOHAaHUM SK  albTepHAaTHBA
naboparopHuM poboTamM Ta mepeadadae po3poOKy KOMIUIEKCHOTO MPOEKTY,
KUl OXOIUTIOE TEMAaTUKy Kypcy IOBHOIO Mipoto, ab0 JAeTajbHO PpO3IIIAgae
OKpeMy TpoOJieMy dYM 3amady, Ta Tepefdadae TMOrIMOICHEe CaMOCTiHE
BUBUEHHS Marepiany. [HAMBiAyallbHUN TIPOEKT OLIHIOETbCA Ha OCHOBI
NPEJCTAaBICHHS PE3Y/IbTATIiB POOOTH Ta MPOMIKHHUX (YOPHOBHX ) 3BITiB KOXKHOTO
MICSILlI HaBYAJIBHOTO ceMecTpy abo Ha OCHOBI MPEJCTaBICHHS KiHIIEBUX
pe3yabpTaTiB pOOOTH B KiHIII CEMECTpy.
e koHTponbHI 3amipu (1 Moaynb): 20% ceMecTpoBOi OIIHKK; MaKCHMaJbHa
KUTbKicTh OamniB - 20.
MonynbHe 3aBIaHHS 31a€ThCS BOPOJOBXK 14-ro TmwkHA y Qopmi ece,
HAIMCAHOTO Ha OCHOBI aHaJi3y HAYKOBOi CTATTI 3 MAITMHHOTO HaBYAHHS 3T1HO
IHIUBITyaTbHOTO 3aBJaHHA 00’eMoM 8-10 CTOPIHOK JPYKOBAHOTO TEKCTY
cTanaapTHoro ¢opmary A4.

[TincymkoBa MakcuManbHa KiIbKICTh 32 Kypce — 100 Oauis.

AxanemiyHa go0pouecHicTh: OuikyeThCs, 110 J1a0OpaTOpHI Ta KOHTPOJIbHI
poOOTH  CTyneHTIB OyayTh iX  OpUTIHAJBHUMHU  JIOCHIDKEHHSIMH YU
MIpKYBaHHSIMHM.  BiicyTHiCTh  mocujaHb Ha  BHUKOPUCTaHI  JiKepela,
(GabpuKyBaHHS JDKEpen, CIUCYBaHHs, BTpPyYaHHs B poOOTY IHUIMX CTYJEHTIB
CTaHOBJIATH, ajieé He OOMEXYyITb, MPHUKIAAM MOXIMBOI aKaJAeMI4HOT
Hepo0pouecHOCTi. BusiBlIeHHS 03HaK akaaeMi4HOI HeT0O0pOoYecHOCTI B poOOTI
CTYACHTa € MIiJICTaBOIO JuIi il He3apaxyBaHHS BUKJIAJadyeM, HE3AJIEKHO BiJ
MacITadiB mariaTy 41 oomMany.

BiaBinaHHsi 3aHATH € Ba)XXJIMBOIO CKJIAJOBOIO0 HaBYaHHA. OYiKyeThCs, IO BCl
CTYJIEHTH BIJBIJAIOTh YCl JIeKLii 1 JlabopaTopHi 3aHATTS Kypcy. CryaeHTu
MaloTh 1H(QOpMyBaTH BHUKJIAJaya PO HEMOXJIMBICT BIJBIAATH 3aHATTS.
CryneHtn 3000B’s3aHI JOTPUMYBATUCS YCIX TEpPMiHIB BHU3HAUEHUX JUIA
BUKOHAHHS yCiX BUJIIB POOIT, mepe10auyeHux KypcoMm.

Jliteparypa. Ycs nitepatypa, sSIKy CTYJACHTH HE 3MOXKYTh 3HAUTH CaMOCTIITHO,
Oyzae HaJaHa BHKJIaJauyeM BUKJIIOYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenadi
TpeTiM ocobaMm. CTyIeHTH 3a0XOYYyIOTbCS A0 BHUKOPUCTAHHS TaKOX M 1HIIOL
JiTepaTypu Ta JPKEpe, AKX HEMae cepell peKOMEHIOBaHUX.

IMoaiTuka BucTaBiaeHHs 0aniB. BpaxoByroThcs 6anu HaOpaHi HA TOTOYHOMY
TECTyBaHHi, CaMOCTiiHIA poOOTI Ta Oaiu MiJICYMKOBOro TecTyBaHHA. llpu
IIbOMY OO0OB’SI3KOBO BPAaXOBYIOTHCSI MPUCYTHICTh Ha 3aHITTAX Ta aKTHBHICTh
CTYAEHTAa IiJ] 4ac JIa0OpaTOpHOrO 3aHATTS; HEJOMYCTHMICTh IPOIYCKIB Ta

5




3aMi3HeHb Ha 3aHATTS; KOPUCTYBAaHHS MOOUILHUM Tele(OHOM, TJIAHIIIETOM Yd
IHITMMH MOOLTFHUMH TIPUCTPOSIMH TiJ Yac 3aHATTS B ILIJAX HE TMOB’SI3aHUX 3
HaBYaHHSM; CIIMCYBaHHS Ta IUIariaT; HECBOEYACHE BUKOHAHHS ITOCTABICHOTO
3aBJIAHHSA 1 T. iH.

Komni hopmu mopyiieHHs akaeMigHOT T00pOYECHOCTI HE TOJIEPYIOTHCA.

OuinoBanHsi Ja6opartopHux podit (9 maboparopHHX pobIT, MaKCHMalbHA
KUTBbKICTh OaniB: 80) BimOyBaeThCs MUISAXOM OIIHKH POOOTH CTYIEHTA IUISIXOM
JIeMOHcTparii BUKOHaHOi pobotu (0-5 GamiB 3a ogHy poOOTy), Ta 34adi Ta
3aXHCTY 3BITYy MO BUKOHaHIH J1abopatopHiii podoTi (0-5 GaniB 3a oaHYy poOOTY).
Jlaboparopni pobGotm Nel Ta Ne2 omiHOIOTRCS B 5 OamB (10 HHX
3acTOCOBYEThCS KoedimieHT 0.5), yci iHII 1abopaTopHi pOOOTH OIIHIOIOTHCS 10
10 Gamis.

banu omiHOBaHHS J1a0OpaTOpHUX pOOIT HAPAXOBYIOTHCS 3a HACTYITHUM
CHIBBIHOILIICHHSIM:

5 — cryzneHT B IOBHOMY 00Cs31 BOJIOJIE HABYATLHUM MaTepiajioM, Ma€ IMOBHE
PO3YMIHHS PO3IJIAHYTOI T€MH, Haja€ MPaBUIbHI BIAMOBiAl Ha 3alUTaHHS MO
TeMi, KO Iporpamu (pyHKI[IOHY€ BIIIOBITHO 0 3aB/JIaHHS;

4 — CTyAEHT JAOCTaTHHO PO3YMi€ pO3TIAHYTHH Marepial Ta NPUHIUIHA
HAIKMCAaHOTO HUM KOJY MPOTrpaMH, IPUCYTHI HETOYHOCTI Ta HE3HAYHI MMOMMIIKU
y BIAMOBIIAX HA 3allUTaHHS MO Te€Mi, KOJ MporpamMu (PyHKIIIOHYE BiAMOBITHO 110
3aBraHHs (a00 3 HECYTTEBUMH HEIONIKAMH);

3 — CTYIEHT HE JOCUTh N00pe po3yMie PO3TISHYTUH Marepial Ta HamMCaHUN
HUM KOJ IPOTPAMH, Bara€Tbcs Ta HAJAa€ HETOYHI/HE KOHKPETHI BIAMOBIII HA
3alUTaHHS MO TeMi, KOJ Mmporpamu (yHKI[IOHye HETOYHO, ab0 3 MOMIpPHUMU
HEIOJIIKaMU,

2 — CTYIEHT IOraHO PO3yMi€ PO3IJISIHYTHH Marepiajl Ta HAaUCAaHUNH HUM KOJ
Mporpamu, CTYJAEHT B OUIBIIOCTI HAJa€ MOMUIIKOBI BIAMOBIAI HA MUTAHHS IO
TeMi, KOJ Iporpamu (pyHKI[IOHY€ 3 CYTTEBUMHU HEJIOJIKaMU;

1 — cTyaeHT moraHo po3yMi€ pO3MVISHYTHI MaTepiajl Ta HaIMCaHWM HUM KOJ
porpamu, KoJi IporpaMu He (PYHKIIOHYE HaJIEKHUM YHHOM;

0 — cTymeHT 30BCiM He 3aCBOIB PO3TJISIHYTHI Martepiasl, HaMCaHWH HUM KO
IporpaMy He BiJINOBia€e TeMi/He PyHKIIOHYye B3araii.

OuiHoBaHHA MOAYJbHOro 3aBAaHHsA (1 Moaylb, MakcMMallbHa KUIBKICTh
6aniB: 20) BiAOYyBa€eTHCS NUIIXOM HAIMCAaHHS CTY/IEHTOM €Ce€ Ha OCHOBI aHaNli3y
HAYKOBOI CTaTTi 3 MAIIMHHOIO HaBYaHHS 3TiJHO 1HAMBIAYaJbHOTO 3aBJIaHHS
00’emoM 8-10 cTOpIHOK APYKOBAHOT'O TEKCTY CTaHAApTHOTO opmaTy A4.

banu oIiHIOBaHHA MOMIYJBHOTO 3aBJaHHS HApPaxXOBYIOTHCS 3a HACTYITHUM
CHIBBIHOIIECHHSM:

20-17 — posrisiHyTa TeMa BIiATBOPIOETHCS B TOBHOMY 00CS3i, MPaBHIIBHO,
OOIPYHTOBAHO, JIOT1YHO, SIKI MICTATh aHaJi3 1 CUCTeMaTH3allil0, apryMEHTOBaH1
BHUCHOBKHU. 3acBiueHO IHOOKe BOJIOAIHHS MarepianoMm. HaBeneni mpukiaau
KOy IMOBHICTIO po0oYi Ta BiAMOBiAAIOTH Temi. MoXyTh OyTH HpPUCYTHI
HECYTTEBI TOMIJIKU Ta HEBIMOBITHOCTI;

17-13 — BiITBOPIOETHCS 3HAYHA YaCTUHA PO3TJIIHYTOI TeMH. BUsBIEHO 3HaHHS 1
PO3YMIHHS OCHOBHHX TMOJIOK€Hb HaBYaJIbHOI AMCUMIUIIHU, MPOTE MPUCYTHI
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HETOYHOCTI Ta/ab0 HEBIAMOBIIHOCTI OCHOBHIN TeMi. HaBeaeHi mpukiagn Komgy
Y4aCcTKOBO poO0Ui, IPOTE B 3arajbHOMY BiIIOBIJAIOTh TEMi;

13-10 — BiACTEeXYyEThCS 3arajgbHE PO3YMIHHS PO3IJISHYTOI TeMU. Buspieri
MHOKMHHI HETOYHOCTI Ta HEBIAMOBIIHOCTI, TMOSICHCHHS HAaBEIECHOTO KOy
BIJICYTHI, KO (YHKI[IOHYE 13 3HAUHUMH HETOYHOCTSIMH (200 BIJCYTHI MPUKIAIN
3aIyCcKy KOJly Ha BUKOHAHHS B3araii);

10-5 — crygeHT moraHo po3ymi€ pO3TIAHYTY TeMmy. BusBIEHI CyTTeBi
HETOYHOCTI Ta HeBignoBigHOCTi. HaBexeHi mpukiaad KOay 3 CYTTEBUMH
HeNoJIIKaMH, a00 HEe BIAMOBIJAIOTH TEMI;

5-0 — crymeHT B3arali HE PO3yMI€ PO3MIISIHYTY TeMy. TemMy HE pPO3KpPHUTO,
KUIBKICTh BUKJIQJICHOTO MaTepialy HE BiJIOBIJAE 3aralbHUM HOpMaM 0OpaHOTO
Buay pobotu. HaBenenwmii kox He poOounii, ab0 BIACYTHIN SK TaKHA.

Kpurepii oTpuMaHHsA 101aTKOBHX 0aJIiB:

HapaxyBanHsi 10JaTKOBHX OasliB BiIOYBAETHCS 3a HAMKMCAHHS TE3 JOMOBIICH,
HAYKOBHUX CTaTel, y4acTb y MisJIbHOCTI HAYKOBOTO T'YPTKa, Y4aCTh Y HayKOBHX
ceMiHapax Ta KpyIJIMX CTOJIaX, KOHKypcaX, Y4acTh y 3axojax He(popMaibHOI
OCBITH 3a OTpUMAaHHsS cepTH(]IKaTiB MPO MPOXOHKEHHS HABYAHHS HA PI3HUX
ocBiTHiX miardopmax (Coursera, Prometheus Tomo), kypcax Ha npoBigaux IT
KOMIIAHIAX 34 TEMATHKOK HaBYAJILHOI aucouiuiigud. Kinbkicte OaiiB
BU3HAYAETHCSI BIJICOTKOM IOKPHUTTS PE3YJIbTaTiB BiAMOBIAHOI aKTUBHOCTI IO
BUMOT PE3yJIbTATiB HABYAHHS 3 HABYAIBHOI AMCIHILIIHY.

IIuTannga go

[lepenik muTaHp Ta 3aBAaHb S NPOBEIACHHS IMiJICYMKOBOi OI[IHKM 3HaHb

3aJ1iKy 4M NEBHUX TEM J0 KOHTPOJIBHUX POOIT PO3MIllleH] Ha BeO-CTOPIHIII KypCYy.
eK3aMeHy
OnuryBaHHsi | AHKETY-OI[IHKY 3 METOIO OLIIHIOBaHHS SIKOCTI Kypcy OyJe HagaHO MO 3aBep-

IIEHHIO KypCy.




Cxema kypcey “3aco0u MAIIMHHOTO HABYAHHSA”
JJISl CTYIeHTiB cneniagabHocTi 121 — [HkeHepist mporpaMHoro 3ade3neyeHHs

®opma
JisJIbHOCTI
(3aHATTA) .
e . Jlireparypa. .
. JIeKILis, . 3aBnanns, Tepmin
Tux. Tema, mi1aH, KOPOTKi Te3n .o Pecypcu B
camocTiifHa, inTepneTi roj BHKOHAHHS
JHCKYCisl, p
rpynoBa
pobora)
. KiHeIb
Marnaae HaByauHsA. OCHOBHI OHATTS Ta . [1], [31, [5], !
1 . Jlexmist . 2 TIOTOYHOT'O
3amadi. YactuHa 1. CaiiT Kypcy
THOKHS
Bcerynne 3ansaTTs. HanamwryBansas KiHeIb
y Ty Jla6oparopua | [3], [4], [6], !
1 cepenoBHUIa Ta HEOOXiTHOTO L 2 TOTOYHOT'O
pobora CaiiT kypcy
MPOrpaMHOTro 3a0e3MeueHHsI. THOKHS
. KiHeIb
MariunHe HaByaHHs. OCHOBHI TIOHATTS T . [1], [3], [5], H

2 . Jlexmist L 2 TIOTOYHOT'O

3agaui. YactuHa 2. CaiiT xypcy
THKHS
JlabopaTopna podota Nel.

2 Buxopucranus 6i6ﬂi.OTeKI/I NumPy ms JlaGopatopHa [6], Caiir kypey 2 KiHelp 5-ro
po0oTH 3 OaraTOBUMIpHUMHU MacHBaMH pobora THKHS
JAHUX

KiHEIlb
st aai | [ 131,51 .
3 Perpeciiiauii anani3 naHux Jlexist Caitr kvpe 2 MOTOYHOTO
ypey THOKHS
JlabopaTopna podota No2.
Buxopucranns 6i0mioTek pandas Ta JlabopaTopHa . KiHeIs 6-TO

3 pHc pa PaTop [6], Caiit kypcy 2 !
Matplotlib s monepenHp0i 00pOOKH Ta pobora THKHSA
Bi3yauizamii JaHuX

KiHeIb
i s | [ 131 5] .
4 Knacudikamis qannx Jlexmis Caitr kvpe 2 MOTOYHOI'O
ypey THXKHS
JlabopaTopna podota Ne3. .
pATOpHA P Jlaboparopna N KiHelb 7-TO
4 [IporHo3yBaHHs TaHUX 32 JIOTTOMOTOFO [6], Caiit kypcy 2
. .l . pobora THXKHS
METO/[IB PErpeCciiHOrO aHaJIi3y
KiHEIb
oo | [ 315l .
5 3MeHIIIeHHST PO3MIPHOCTI TaHUX Jlexuis Caiit kvDe 2 MMOTOYHOTO
ypey THKHS
JlabopaTopna pobota Ne4. .
5 Knacﬁq)ilcg iﬂp aHHUX 32 JIOTIOMOTO0 Jlaboparopua [6], Caiir xypc 2 Kinet, 8-ro
prkami A A pobora ’ ypey THKHA
METO/1iB MAIIMHHOTO HABYAHHS
. . 1], [3]., [7], [8I. KiHeIb
HamniBaBTOMaTuyHe HaBYaHHS Ta HOTO . [11. 3], [7]. [8] !

6 Jlexuis [9]. 2 IIOTOYHOI'O

3aCTOCYBAHHS N

Caiit Kypcy THXKHS
JlabopaTopna podota No5.
BukopucTaHHs 3MEHIIIEHHS PO3MIipHOCTI JlabopaTopHa N KiHenp 9-1o

6 p A POSMIp PaTob [6], Caiit kypcy 2 !

Juts Kacugikaii JaHuX 3a JTOTIOMOTO0 pobora THKHS
METOJ[iB MAIIIMHHOTO HABYAHHS
11, 31, [5] KiHeIb
7 KnacrepHuii aHami3 qaHux Jlexrrist [10], 2 MOTOYHOTO
Caiit Kypcy THKHS
JlaGopatopna pobota Ne6. 3ansarts 1.

7 BukoprcTaHHs METO/IIB JlaGopatopua | [6], [8], [9], 2 Kinenp 10-ro
HAIiBaBTOMATUYHOTO HAaBYAHHS JIJIS pobora CaiiT Kypcy THXKHS
knacugikamii JTaHux

. 1], [3], [5] KiHellb
8 ITporHosyaa a Jlekui [1], ' ' 2
POTHOSYBAHHA JaHuX K [11], MOTOYHOTO
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CaliT kypcy

THXXHA

JlabopaTopna podota Ne6. 3ansarTs 2.

8 BukopucTaHHS METOIIB JlaGoparopua | [6], [8], [9], kinernp 10-ro
HaIiBaBTOMATHUYHOTO HABYAHHS JIJIS pobora CaiiT Kypcy THOKHSA
knacuikamii JaHuX

. . . KIHEIb
I'pamieHTHHUI CITyCK Ta HOTO 3aCTOCYBAHHS . [1]1, [3], [5], 1

9 . Jlexist L IIOTOYHOT'O
B MalllMHHOMY HaBYaHHI Caiit xypcy K
Jlaboparopna po6ota Ne7. 3aHaTTs 1. .

paropa p JlaGoparopua | [6], [10], Kinelp 12-ro
9 Kractepusarist faHuX 3a IOMOMOTOI0 N
. pobora CaiiT kypcy THKHSA
METO/(iB MAIIMHHOI'O0 HABYAHHS
. . N KiHEeLb
TexHiKM TOKPAIIEHHS TOYHOCTI MOJIeIIeH . [11, [3]. [5], H

10 Jlekiis oy IIOTOYHOTO
MAIIMHHOIO HABYAHHS CaiiT Kypcy S
JlaGoparopua po6ora Ne7. 3auarrs 2. .

paTopHa p Jlaboparopua | [6], [10], KiHeup 12-ro
10 | Knacrepusauist JaHHX 32 JIOIIOMOTOIO .
. poboTta Caiit kypcy THXKHS
METO/(iB MAIIMHHOI'O HABYAHHS
. . . KiHelb
I Ty4uni HEHPOHHI MepeXi Ta TIMOUHHE . [11, [3]. [5], 1

11 Jlekmis L MMOTOYHOT'O
HaBYaHHS Caiit xypcy K
JIaboparopua pobota Ne8. 3ansarrs 1. .

paATOpHA P JlaGopatopna | [6], [11], Kinens 13-ro
11 [TporHo3yBaHHs AaHUX 32 JOMOMOTOIO0 N
. poboTa Caiit xypcy THKHS
METO/IB MAIIMHHOIO HABYAHHS
.. . KIHEIb

12 Kracudikamis mTydHUX HEHPOHHUX Jexuis [11, I3], [5], HOTOUHOrO
MEPEX Caiit kypcy B
JIabopatopua po6ota Ne8. 3ansarrs 2. .

pATOpHA b Jla6opatopna | [6], [11], Kinens 13-ro
12 [Iporuo3yBaHHs JaHUX 3a JTOTIOMOTOI0 L
. poboTta Caiit kypcy THXKHS
METO/(iB MAIIMHHOI'O0 HABYAHHS
OrJsix mporpaMHuX 3aco0iB Ta [1], 3], [5] KiHelb

13 | iHQpacTpyKTypH MaIIMHHOTO HABYAHHSI. Jlekuis CaI;IT K’ o ' MOTOYHOTO
Yactuna 1. ypey THXKHS
JlaGoparopna podota Ne9. 3ansarrs 1.

OCJIiIPKEHHSI METO/IIB MAILIMHHOTO JIaGoparopHa . KiHels 15-ro

13 Hocaiz O . . . paTop [6], Caiit kypcy !
HABYAHHS JJIsI BUPIMICHHS 1HAMBI IyaabHOT pobora THKHSI
3amayi
Ormsix mporpaMHUX 3aco0iB Ta 11, 3], [5] KiHELb

14 | iHQpacTpyKTypH MAIIMHHOTO HABYAHHS. Jlexmist CaI;I T K’ . ’ TTOTOYHOTO
Yacrtuna 2. ypey THXKHS
JlabopaTopna podota Ne9. 3anHsaTTs 2.

OCJIIJDKEHHS METO/IIB MAIIMHHOT'O JlaboparopHa . Kimens 15-ro

14 Hocxin O . . . p6 p [6], Caiit kypcy !
HABYAHHS JUTS BUPIIICHHS 1HMB1[yaIbHOT poboTta THXHS
3a1a4i

KiHelb
15 MoaynbHe 3aHATTS Jlexrist Caiit kypcy MMOTOYHOTO
THXKHS
KiHelb
JIaGoparopua .
15 | 3axucHe nabopaTopHe 3aHSITTS pop60Tap Caiit kypcy MOTOYHOTO
THXKHS
KIHEIb
16 | 3awikoBe 3aHATTS Jlexmist CaiiT Kypcy MIOTOYHOT'O
THXHS
KIHEIb
JlaGoparopua .

16 3axucHe J1adopaToOpHE 3aHATTS paTop Caiit Kypcy IIOTOYHOIO

pobora TS




