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BHKJIA1a4iB
Koncyanranii 3 | Korcynpraliii npoBoasATbCS B J€Hb NPOBEACHHS JEKIIIHHUX Ta JIAOOPATOPHUX
NUTAHb 3aHATHh (32 TMONEPEeTHBOIO JOMOBIEHICTIO): aya. 305, kopmyc ¢akynbrery
HABYAHHS MO | €NEKTPOHIKM Ta KOMI'IOTEPHUX TEXHOJOT1H, ByJ. J[paromanosa 50, m. JIbBiB.
AMCUHMILTIHI Takok MOXJIMBI OHJIAWH KOHCYyNbTamii depe3 rmiargopmy BigBlueButton B
BiOyBaloThest | cucremi Moodle. [t moroxeHHs 4acy OHJIAWH KOHCYJbTAIlN CIi1 MUCaTH Ha
CJIEKTPOHHY NOUITY BUKJIAaua.
Cropinka kypcey | https://moodle.elct.Inu.edu.ua/course/view.php?id=266
Indopmanis npo | Jucuumnina “3aco6u MalIMHHOTO HABYAaHHSA € BHOIPKOBOIO JUCIMIUIIHOIO 31
AUCHUILIIHY cnewiagbHocTi 121 “ImkeHepis mporpaMHOro 3abe3nedyeHHs”  OCBITHBOI
nporpamu “IHKeHepis mporpaMHOro 3abe3nedeHHs”’, ska BUKIAAA€ThCsl B 6-My
cemecTpi B 00cs3i 5,5 kpeautis (3a €Bporneiicbkoto Kpenurno-TpanchepHoro
Cuctemoro ECTY).
Kopotka B kypci “3aco0u MammHHOTO HaBYaHHS PO3TISAAIOTHCS OCHOBHI MOHSTTS,
aHoTaNiA i1l Ta 3aJadli MaIlIMHHOTO HAaBYaHHSA, TakKli SK perpecid, Kiacugikaris,
AUCHUILIIHH 3MEHIIEHHS PO3MIPHOCTI, KJacTepu3alis Ta MPOTHO3YBaHHS, 1 MigXOAU

OTpAIIOBaHHS JIaHUX, SKI MOXYTh OYTH BHUKOPUCTaHI [JIsi BUPIIICHHS
noctaBieHnX 3amad. OCHOBHAa yBara NPUIUISETHCS 3aCBOECHHIO 3HAHb Ta
OTPUMAHHIO HABUWKIB, BUIMOBIIHMX CY4YaCHOMY CTaHy pO3BUTKY Taiy3i
MAIIMHHOTO HaBYAHHS, YMIHHIO MPAKTUYHO 3aCTOCOBYBATH OTPUMAaHI 3HAHHS.
[IpenmMeToM BHBYEHHS HaBYAJIbHOI MAUCHUIUIIHM € Tajly3b MAaIIUHHOTO
HABYAHHS, 1 MOHATTS, 3a7adi, METOAM Ta 3acoOW JUIsl BUPINICHHS 3a7a4
MaIIMHHOTO HaBYaHHS.

Jlns 3akpimieHHs TEOpeTUYHHX BIAOMOCTEH mependadyeHuil JiabopaTopHUiA

KypC.

Merta Ta miJai
JTUCIHUILIIHA

Memoro oucyunninu “3acobu mawunHo20 HaguaHHsA € HANAHHA CTYACHTaM
3HaHb Ta PO3yMIHHS TEPMIiHIB MAIIMHHOTO HABYAHHS, a TAaKOX HABHYOK Ta
BMiHb JIIA BUPIIIEHHS 3a/1a4 perpecii, kiacudikaiii, 3SMEHIICHHS PO3MIPHOCTI,
KJIaCTepH3allii Ta IPOTHO3YBaHHS JaHUX 3aC00aMU MAIIMHHOTO HABYAHHSI.

Linamu Oucyunainu  “3acobu mawunnoco Hasuanus”’ € 3a0e3MEUCHHS
3HaHOMCTBA CTYJIEHTIB 31 3araJlbHOI0 TEPMIiHOJIOTIE€I0 MAITMHHOTO HABYAHHS Ta
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dbopMyBaHHS HABUYOK IXHBOTO TMPAKTUYHOTO BHUKOPUCTAHHS; OTPUMAHHS
CTyICHTaMHM 3HaHb [JIs aHajJi3y JaHUX Ta BUOOpPY HEOOXITHOTO METOIy
MalIMHHOTO HABYaHHS, SKUH Ja€ 3MOTYy BHUPIMIUTH TIOCTABJICHY 3a/auy;
OTPUMaHHS CTyJIEHTAMH HaBHYOK Ta BMiHb JUIS aHAJI3y Ta OIIHKH OTPUMaHHX
pe3yJIbTaTIB, BUKOPUCTOBYIOYHM CTATUCTHYHI METOJIM OILIIHKH.

Jlitepatypa nis
BHBYEHHS
TUCHUTILIIHA

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.

A. Géron, Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow, Third edition. Sebastopol, CA: O’Reilly Media, Inc., 2023.
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].  Available:
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/book?2.html

Oo0csr kypey

3aranpHuii o0car: 165 romun. 3 HuX 32 roauHM JeKHid, 32 TOoOUHH
naboparopuux po0it ta 101 roguHa caMOCTIHHOT pOOOTH.

QOuikyBaHi

VY pe3ynbTari BUBUEHHS I[bOTO KYPCY CTYJIEHT Oye:
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pe3yabTaTtu
HABYaHHSA

3HATH:

OCHOBHI TIOHSTTSI, BU3HAYCHHS 1 MPOOJEMH KypCy; BHUMOTH 10 TOCTaHOBKH
OCHOBHUX 3aJad MAIIMHHOTO HAaBYaHHS; TNPU3HAYEHHS Ta OCOOIUBOCTI
3aCTOCYBAaHHSI OCHOBHHX METO/IB MAIIMHHOTO HaBYaHHSI.

BMITH:

BOJIOAITM MaTeMaTUYHUM amapaToM METOJIB MAIIMHHOTO  HAaBYaHHSA,
3aCTOCOBYBAaTH METO/H MAIIMHHOTO HABYAHHS JJIsI PO3B’S3YBaHHS MPUKIIATHUX
3aJa4 MalIMHHOIO HAaBYaHHS; BUKOHYBAaTH OLIIHKY pE3yJIbTaTiB OMPAaIOBAHHS
JAaHUX METOJIaMU MAIIMHHOTO HABYAHHSI.

[Ticns BuBUEHHS Kypcy ‘“3aco0M MalIMHHOTO HaBYaHHS~ 3/100yBadi HaOYyIyTh
Takux 3araibHux Ta PaxoBux KoMmmIeTeHTHOCTeH Ta [IporpamMHux pesynbratiB
HaBYAHHS:

3K1. 3gaTHicTh 70 aOCTPaKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y.

3K2. 31atHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYAaIlisIX.

3KS5. 31aTHICTh BUNTHCS 1 OBOJIOJIBATH CYYaCHUMU 3HAHHSIMHU.

3K6. 3gatHicTh 10 oUIyKy, 00po0sieHHs Ta aHami3y iH(opMalii 3 pi3HUX
JOKEpert.

®K13. 3garHicTs ineHTU(DIKYBATH, KIacu(]iKyBaTH Ta (OPMYITIOBATH BUMOTH
JI0 TIPOrPaMHOT0 3a0€3MeUeHHS.

®K14. 3gatHicTs OpaTH y4acTh y IPOEKTYBAaHHI IPOrPaMHOTo 3a0e3MeUYeHHH,
BKJIIOUAIOYU MPOBEACHHSA MOIETIOBaHHS ((hopMaibHUM OMKUC) HOTO CTPYKTYPH,
MOBEJIIHKH Ta MPOIECiB (yHKIIIOHYBaHHSI.

®K15. 3patHicTh pO3pOOIATH apXITEKTYPH, MOAYJ1 Ta KOMIIOHEHTH
POTPAMHHUX CHUCTEM.

®K19. BononinHs 3HaHHSAMH PO 1HGOpMAIIiitHI MOJIeNi JaHUX, 31aTHICTh
CTBOPIOBATH ITPOTpaMHe 3a0e3eUCHHS TS 30epiraHHs, BUJ00yBaHHS Ta
OTIPAIIOBAHHS JaHHX.

®K?20. 31aTHicTh 3aCTOCOBYBATH (PyHIAMEHTAIBHI 1 MIKIUCIUTUTIHAPHI
3HaHHS I YCHIIIHOTO PO3B’s3aHHS 3aB/IaHb 1HKEHEPii MPOrpaMHOTO
3a0e31neyeHHs .

®K?22. 3naTHicTh HAKOMUYYBATH, 00pOOJISATH Ta CUCTEMAaTU3yBaTU MpodeciiHi
3HaHHS 1010 CTBOPEHHS 1 CYIIPOBOKEHHS IPOTPAMHOTO 3a0€e3MeUeHHs Ta
BU3HAHHS BYKIMBOCTI HABYAHHSI IPOTATOM BCHOTO KHUTTS.

®K24. 3natHicTh 3MIHCHIOBATH TPOIIEC IHTETPallii CHCTEMH, 3aCTOCOBYBATH
CTaHJapTH 1 MPOLEAYPH YIIPABIIHHS 3MIHAMH IS MIATPUMKH I[UTICHOCTI,
3arayibHOI (DYHKIIOHAIBHOCTI 1 HAJIITHOCTI MPOrpaMHOTo 3a0€3MeYCHHSI.
®K25. 3patHicT OOIPYHTOBAHO OOMPATH Ta OCBOIOBATH IHCTPYMEHTApIH 3
pO3po0KH Ta CYNIPOBOKEHHS MPOTPAMHOTO 3a0€3MeUeHHS.

®K26. 31aTHICTh A0 AITOPUTMIYHOTO Ta JTOTTYHOTO MUCIICHHS.

ITPH1. Anani3zyBaTH, LIJIECIPIMOBAHO LIYKaTH 1 BUOMPATHU HEOOX1/IHI JUIs
BUpIiLIEHHS podeciifHuX 3aBlaHb 1H()OpPMAaIIIfHO-T0BIAKOBI peCypcH 1 3HaHHS
3 ypaxyBaHHIM CYYaCHHX JOCSTHEHb HAYKH 1 TEXHIKH.

ITPHS. BmiTu po3po0siTH JIt0IMHO-MaTMHHUH 1HTEpeEiic.

ITPHY. 3natu Ta BMiTH BUKOPUCTOBYBATH METOJIU Ta 3aco0H 300Dy,
dbopMyITIOBaHHS Ta aHAII3y BUMOT JI0 IPOTPAMHOTO 3a0€3MeUeHHSI.

ITPH11. Bubupatu BuxiHi 1aHi s IPOEKTYBAHHS, KEPYIOUUCh
(bopMaTEHIMH METOAAMH OITUCY BUMOT Ta MOJICITIOBaHHSI.

ITPH13. 3HaTH 1 3aCTOCOBYBAaTH METOJIU PO3POOKH ANTOPUTMIB,
KOHCTPYIOBaHHSI IIPOTPaMHOTO 3a0e3MeUeHHsI Ta CTPYKTYP JAaHUX i 3HAHb.
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ITPH14. 3acTocoByBaTH Ha NPAKTUIL IHCTPYMEHTaJIbHI IPOTPaMHi 3ac00U
JIOMEHHOTO aHaJIi3y, MPOEKTyBaHHS, TECTyBaHHS, Bi3yaii3allii, BAMIPIOBaHb Ta
JOKYMEHTYBaHHS IPOTPaMHOTO 3a0e3MeUeHHS.

ITPH18. 3Haty Ta BMiTH 3aCTOCOBYBaTH 1H(GOPMAIIiitHI TEXHOJIOTIi 00pOOKH,
30epiraHHs Ta rnepeaayi JaHuX.

ITPH22. 3HaTy Ta BMITH 3aCTOCOBYBAaTH METOJIU Ta 3aCOOM YIIPaBIIiHHS
POCKTAMH.

ITPH23. BMiT TOKyMEHTYBaTH Ta MPE3CHTYBATH PE3yJbTaTH PO3POOKH
MPOrPaMHOTO 3a0€3MCUCHHSI.

ITPH26. 3HaTy Ta BMITH 3aCTOCOBYBATH 3aCO0U 1H)KEHEpii MporpaMHOTo
3a0e3neueHHs U peasi3alii MPO€eKTiB 3 BUKOPUCTAHHSAM TEXHOJIOTH HAyKH
PO JIaH1 Ta MITYYHOTO 1HTEJICKTY.

IIPH27. BMmiTi 06upaty onTUMalbHI aJrOpPUTMH Ta TEXHOJIOTII pO3pOOKH
IPOrPaMHOro 3a0€3NeUeHHS.

Kuarouosi ciioBa

MallMHHE HABYaHHS, INTYYHUH IHTEJNEKT, CHOCI0 HaBYaHHS, HaBYaHHS 3
BUMTEJIEM, HaBYaHHS Oe3 BYMUTENs, HAIBaBTOMATHYHE HABYaHHS, perpecis,
kinacudikamis, KiacTepusaiis, 3MEHIICHHS pPO3MIpPHOCTi, MPOTHO3YBaHHS,
METOJI MAIIMHHOT'O HaBYAHHS, MOJC)Ib MAIIIMHHOTO HABYAHHS

®opmart kypey | Ounuit
[TpoBenenHs nekuiid, nabopaTopHuUX poOIT Ta KOHCYJbTalii JUIs Kparioro
pPO3YMIHHS TEM
Temu Jus. Cxema Kypcy
IlincymkoBuii | 3aiik y KiHIll cemecTpy
KOHTPOJIb,
¢opma
IIpepexBizuTn | /{7151 BUBYEHHS LIbOTO KypCy CTy/A€HTaM NOTpiOHI 0a30B1 3HAHHS 3 KypPCiB:
- Buma maremaruka;
- OcHOBHM NporpaMmyBaHHS;
- JluckperHa Matemartuka;
- ANTOpUTMH i CTPYKTYpH JaHUX;
- IlpuknagHa cTaTUCTUKA Ta HMOBIPHICHI MTPOLIECH;
- Metoau o04YHCIICHB;
- 3acobu iHxeHepii JaHuX.
HaBuanbhi [npopmaniitni metoau (IeKuii, mpe3eHTallii, JabopaTopHi poOOTH, HalTMCaHHS
MEeTO/IM Ta ece, BUKOHAHHS 1HIWBIyalbHUX 3aB/laHb, 0OTOBOPEHHS, KOHCYJIbTALIT IS
TeXHIKH, AKi norinu0IeHOro PO3yMiHHSA TeM, Oecifa, TCTpallis, AEMOHCTpALlis);
OyayTh BH- JleyKTHBHI METOAM HA OCHOBI y3arajibHEHb;
KopuctoByBa- | EBpuctuuHi MmeToau (mpoOieMHa JeKis);
THCH i Yac [HTepakTHBHI METOIU (AUCKYCIis).
BHKJIAIAHHA
Kypcy
Heo0xigne Jlnst mpoBeCHHS JIEKIIIMHUX 3aHATH: KOMIT FOTEp (MiHIMaIbHI XapaKTePUCTUKH:
00J1aHAHHS nportiecop Intel Core 17 (4 siapa / 8 morokiB), 16 I'b onepatusnoi mam’siti, 50 I'b

BUIBHOTO Micus Ha Jaucky, Bimeokapra Nvidia GEFORCE GTX 1050 Ti 2048
MB), mynasTUMenifine oOmamHaHHA (B T.4. TPOEKTOpP), JOCTYH JO MEpexi
Iarepuet, Moodle, BigBlueButton.

Jlist mpoBeneHHsT 1a00paTOPHUX 3aHATH: KOMIT IOTEPHUN KIIAC, KOMIT IOTepU
(miniManbpHI XapakTepuctuku: nporecop Intel Core 17 (4 smpa / 8 moTokiB), 16
I'b onepatuBHoi mam’siti, 50 I'b BisbHOTO Miclisd Ha AMCKY, Bimeokapta Nvidia
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GEFORCE GTX 1050 Ti 2048 MB), GPU-cepBep 3 miarpumkoro NVIDIA
CUDA (MminimasibHi Xapaktepuctuku: mpormecop Intel Core 17 (4 siapa / 8
notokiB), 32 I'b omeparuHoi mam’sti, 100 ['b BimpHOrO Micus Ha IHCKY,
Bigeokapra Nvidia GEFORCE GTX 1080 Ti 2048 MB), noctyn mo Mepexi
Iarepuer, Moodle, BigBlueButton.

HeoOxigHe mporpamue 3a0esmedenns: Python 3.9+, NumPy, pandas,
matplotlib, scikit-learn, Keras, skforecast, sktime, BiibHE iHTErpoBaHe
cepenosuiie po3pooku aas Python: Jupyter Notebook, Google Colab, PyCharm
IDE Community Edition.

Kpurepii
OI[iIHIOBaHHS
(oxpemo aJs

KOKHOTO BUIY
HaBYaAJIbHOI
JislJIbHOCTI)

OmiHrOBaHHA TPOBOAMTHCS YHPOJIOBK ceMecTpy 3a 100-0anpHOI0 IIKAaJOKO.
banu  HapaxoByrOTbCS 3a TakKUMH BHJaMH  pOOIT 13  HACTYyNHHUM
CIIBB1THOIIICHHSIM:
e jaboparopHi pobotu: 80% ceMecTpoBOi OLIHKH; MaKCHUMallbHa KiIbKICTh
6amnis — 80.
[HnuBiAyanbHUE TpPOEKT Moke OyTH BUKOHAHMH SK  aJbTepHATHBA
nabopaTopHuM poOoTamM Ta mependadae po3poOKy KOMILIEKCHOTO IPOCKTY,
KU OXOIUTIOE TEMAaTHUKy KypCy IOBHOIO MipoOio, ab0 JETaJbHO PO3TIIAIae
OKpeMy Tpo0ieMy uM 3ajady, Ta IMepeadadae mMmorimbieHe CcaMOCTiiHe
BUBYCHHS Marepiany. [HAWBIZyanbHUH TMPOEKT OIHIOETHCS HA OCHOBI
MIPEICTABICHHS PE3yJIbTAaTIB pOOOTH Ta MPOMIKHUX (YOPHOBHX) 3BITiB KOKHOTO
MICSIIsI HaBYAJILHOTO ceMecTpy a0o Ha OCHOBI MpPEICTaBICHHS KIHIIEBHX
pe3ynbTaTiB pOOOTH B KiHIII CEMECTDY.
e KkoHTpoJbHI 3amipu (1 Momynb): 20% cemMecTpoBOi OLIHKH; MakCUMaabHa
KUTbKicTh OautiB — 20.
MonynbHe 3aBlaHHS 34a€ThCS BOPOAOBXK 14-ro THXHS HaBYaHHS y (opwmi ece,
HaIMCAaHOTO Ha OCHOBI aHaJII3y HAYKOBOI CTATTI 3 MAIIMHHOTO HABYAHHS 3T1IHO
IHAMBIAyanbHOTO 3aBAaHHA 00’eMoM 8-10 CTOPIHOK JPYKOBAHOTO TEKCTY
cTa"napTHoro ¢popmary A4.

[TizcymkxoBa MakcuMalbHa KiTbKicTh 3a Kypc — 100 6aiB.

AxkajemiuHa go0pouecHicTb: O4YiKyeTbCs, 10 JAOOPATOpPHI Ta KOHTPOJIbHI
poOOTH  CTYHEeHTIB OyAyThb iX OpUTiIHAJIBHUMHU  JOCHKEHHSIMHU YU
MIpKyBaHHSIMH.  BiacyTHICT  MOCWJIIaHb HAa  BHUKOPUCTaHI  JiKepena,
(baOpuKyBaHHS JKepen, CHUCYBaHHs, BTPy4YaHHS B POOOTY IHIIUX CTYJIEHTIB
CTAHOBJISITh, aj€ He OOMEeXYIOTh, TMPUKIATA MOMIMBOI aKaJIeMIYHOI
HesoOpodecHoCTi. BusiBieHHsT 03HaK akajeMi4HOT HEeZOOpOYECHOCTI B POOOTI
CTyJIEHTa € TIJACTaBOIO MJIs 1 He3apaxyBaHHs BUKJIATadeM, HE3aJICKHO BiJl
MaciTaliB Iuariaty yu ooMany.

BinBinanHsi 3aHAITh € BOXIIMBOIO CKJIAJO0BOI0 HaB4YaHHS. OUIKy€TbCS, MO BCI
CTYACHTH BIJBIAAIOTH yCi JeKwii i1 JsabopaTopHi 3aHATTS Kypcy. CTyaeHTH
MaloTh 1H(OpPMYBaTH BHUKJIaJauya MPO HEMOXJIMBICTh BIABIIATH 3aHSTTS.
Crynentu 3000B’sA3aHi JOTPUMYBATHCS YyCiX TEPMiHIB BHU3HAUYEHUX IS
BUKOHAHHS YCIX BUAIB poOIT, Iepe0aueHUuX KypCoM.

Jlitepatypa. Ycs niteparypa, sIKy CTYICHTH HE 3MOXYTb 3HAWTH CaMOCTIHHO,
Oyne HaJaHa BUKJIAJaueM BHMKIIIOYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenaui
TpeTiM ocobaM. CTyAEHTH 3a0XOUYIOTbCS 1O BUKOPUCTAHHS TakKoXX W 1HIION
JITEpaTypH Ta JPKEPE, SKHX HEMa€ cepell pPeKOMEHIOBAHHUX.
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IMoniTuka BUcTaBJeHHA 0aJiB. BpaxoByroTbcs 6anu HaOpaHi Ha MOTOYHOMY
TECTyBaHHI, CaMOCTIHHIA poOOTI Ta OajM MiACyMKOBOTO TecTyBaHHs. [lpu
IIbOMY OOOB’SI3KOBO BPAaXOBYIOTHCSl MPUCYTHICTh Ha 3aHATTAX Ta AKTUBHICTh
CTyJIEHTa IIiJl Yac JTaOOpaTOPHOTO 3aHATTS; HEIAOMYCTUMICTh IMPOMYCKIB Ta
3aIi3HEeHb Ha 3aHATTSA; KOPUCTYBAHHS MOOUIBHUM Tele(OHOM, IJIAHIIETOM YU
IHITUMHA MOOUTBHUMHM TIPUCTPOSMHM ITiJT Yac 3aHATTS B LIIAX HE IMOB’SI3aHHUX 3
HaBYaHHSM; CIHMCYBaHHA Ta IUIAriaT; HECBOEYACHE BUKOHAHHS ITOCTABICHOTO
3aBIAaHHA 1 T. 1H.

XKonui popmu mopyuieHHs aKaJAeMIqHO1T J0OPOYECHOCTI HE TOJIEPYIOTHCS.

OuiHoBaHHs JadopaTopHux podiT (9 mabopaTtopHHX poOIT, MaKCUMajbHA
KUTBbKICTB OamiB: 80) BimOyBa€ETHCS MUISIXOM OIIHKH POOOTH CTYICHTA Y BUTJIAII
JIeMOHCTpallii BukoHaHoi pobotu (0-5 6aiiB 3a oHY poOOTY) 1 31a4i Ta 3aXUCTY
3BITYy IO BHUKOHaHIM mjabopaTtopHiid poboti (0-5 OamB 3a omHy poOOTY).
Jlaboparopni pobGotu Nel Ta No2 omiHIOTECS B S5 OamiB (70 HUX
3acTocoBYy€eThCs KoedirmieHT 0.5), yci iH111 1abopaTopHi pOOOTH OLIHIOIOTHCS TIO
10 Gamis.

banu omiHoBaHHS J1a0OpaTOpHUX pOOIT HApPaxXOBYIOTHCA 3a HACTYITHUM
CIIIBBIIHOIIEHHSIM:

5 — cTyzeHT B IOBHOMY 00Cs31 BOJIOZIE HABYATLHUM MaTepiajioM, Ma€ TOBHE
PO3yMIiHHS PO3MJISTHYTOI TEMH, HajJa€ MpaBWUIbHI BIATMOBIAI Ha 3amMUTaHHS TIO
TeMi, KOJI TporpaMu ()yHKITIOHY€E BiATIOBITHO IO 3aB/IaHHS;

4 — CTYAGHT IOCTaTHbO PO3YMi€ PO3MNISHYTHHA Marepial Ta MPHHIUAIN
HAIKMCAHOTO HUM KOJYy MPOrpaMH, IPUCYTHI HETOYHOCTI Ta HE3HAYHI MOMUIKH
y BIJIMOBIIAX Ha 3alUTaHHS MO TeMi, KOJ porpamMu (yHKIIIOHY€E BiIITOBITHO 0
3aBiaHHs (200 3 HECYTTEBUMU HEJIOJIIKAMH ),

3 — CTyIIEHT HE OCHTh J0Ope po3yMi€ PO3IIISTHYTHH MaTepiayl Ta HamMCaHUH
HUM KOJ| MPOTpaMH, Barae€ThCsl Ta HA/Aa€ HETOYHI/HE KOHKPETHI BiANOBiAI Ha
3aMMTaHHS MO TeMi, KOJ mporpamMu (yHKIIIOHy€ HETOYHO, a00 3 MOMIpHUMHU
HEIOJIIKAMU;

2 — CTyJIEHT TIOTaHO PO3yMi€ PO3IIISIHYTHI MaTepiajd Ta HAUCAHWN HUM KO
porpamMu, CTYJCHT B OUIBIIOCTI HaJae TIOMUIIKOBI BIITOBi/I HA MHUTAHHS IO
TeMi, KoJl TporpamMu GyHKIIOHYE 3 CYTTEBUMH HEIOIKAMHU;

1 — cTygeHT moraHo po3yMi€ PO3MVITHYTHH MaTepiall Ta HAUCAHWH HUM KOJI
POTpaMH, KOJI POTrpaMu He (DYHKIIIOHY€E HAJIS)KHUM YUHOM;

0 — cTyzeHT 30BCiM He 3aCBOIB PO3IJISIHYTHH Martepiall, HalMCaHUH HUM KOJ
porpaMu He BiANOBigae TeMi/He QYHKI[IOHYE B3arali.

OuiHoBaHHA MOAYJbLHOro 3aBAaHHsA (1 Moaynb, MakcHMallbHa KUIBKICTh
6axniB: 20) BinOyBa€eThCs NUISIXOM HAITUCAHHS CTYJCHTOM €Cce Ha OCHOBI aHaJIizy
HayKOBOI CTAaTTI 3 MAaIIMHHOTO HaBYaHHS 3TIAHO 1HIWBIIYaJIbHOTO 3aBIaHHS
00’emoM 8-10 CTOpIHOK APYKOBAHOTO TEKCTY CTaHAAPTHOTO Gopmarty A4.

banu omiHIOBaHHS MOMAYJNBHOTO 3aBJAaHHS HAPaXOBYIOTHCA 3a HACTYIMHUM
CHIBBIAHOIIEHHSIM:

20-17 — posrinsHyTa TeMa BiITBOPIOETHCS B TOBHOMY 00Cs31, MPaBUIIBHO,
0OTpyHTOBAHO, JIOT1YHO, SIK1 MICTSITh aHaJI3 1 CUCTEMAaTU3AIllI0, apTyMEHTOBaHI1
BHCHOBKHM. 3aCBiJUeHO TIIMOOKE BOJIOAIHHS MartepiagoMm. HaBeneHi mpukiamu
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KOy TMOBHICTIO po0OYi Ta BiANMOBialOTH TeMi. MOXyThb OyTH NPHUCYTHI
HECYTTEBI TOMWJIKH Ta HEBIIOBITHOCTI;

17-13 — BiITBOPIOETHCS 3HAYHA YaCTHUHA PO3TJISIHYTOI TeMU. BUsiBIeHO 3HAHHA 1
PO3yMiHHS OCHOBHHUX IIOJIO)KCHb HABYAJIBHOI TUCIUIUTIHU, TPOTE MPHUCYTHI
HETOYHOCTI Ta/a00 HEeBiIMOBIAHOCTI OCHOBHIN Temi. HaBeneHi mpukiaau Koy
YaCTKOBO PO0OUi, TPOTE B 3arAJIbHOMY BiJIITOBIIAIOTh TEMI;

13-10 — BiacTexxyeTbCsi 3araibHe PO3YMIHHS PO3IIIAHYTOI TeMu. Busieni
MHOXHMHHI HETOYHOCTI Ta HEBIAMOBIIHOCTI, MOSCHEHHS HAaBEICHOIO KOIy
BIZICYTHI, KO/ ()YHKIIIOHY€ 13 3HAUHUMHU HETOYHOCTSIMH (200 BiJICYTHI PUKIA U
3aIlyCKy KOJly Ha BUKOHAHHSI B3arai);

10-5 — crymeHT moraHo po3ymi€ poO3IISIHYTY TeMmy. BusiBneHi cyTTeBi
HETOYHOCTI Ta HeBiAmoBigHOCTI. HaBeneHi mpukiagm Koay 3 CYTTEBUMU
HeJoIiKamMu, a00 He BIAMOBIAAIOThH TEMI,

5-0 — cryaeHT B3araji HE PO3YMIE€ PO3TISAHYTY TeMmy. Temy He PO3KpHUTO,
KUIBKICTh BHKJIAJICHOTO MaTepially He BiJNOBIJIa€ 3arajlbHUM HOpMaM 0OpaHoro
BHUly poboTu. HaBenenwmii ko He poOoumii, a00 BIJICYTHIH SIK TAKHA.

Kpurepii orpumanHs 101aTKOBHUX 0aJ1iB:

HapaxyBanHsi mogaTkoBux OalliB BiIOYBAa€ThCS 3a HAIKMCAHHS TE3 JOIMOBIICH,
HAYKOBHUX CTaTeH, y4acTh Yy HisJIbHOCTI HAYKOBOT'O TYPTKA, Y4acTh Y HayKOBHX
CeMiHapax Ta KpyIJuX CToJIaX, KOHKypcax, y4acThb y 3axojax HedopmaibHOT
OCBITH 3a OTpPUMaHHs cepTU(]IKaTIB MPO MPOXOKEHHS HABUYaHHSA Ha PI3HUX
ocBiTHiX miardpopmax (Coursera, Prometheus Tomo), Kkypcax Ha mpoBigaux [T
KOMIIAHIAX 3a TEMATHKOK HaBYAJILHOI aucouIiuiigyd. Kinbkicte OaliB
BU3HAYAETHCS BIJICOTKOM IOKPHUTTS PE3yJIbTaTiB BIAMOBIAHOI aKTUBHOCTI IO
BUMOT pe3yJIbTaTiB HABYaHHS 3 HABYAIBHOT TUCIMILIIHH.

ITuraunsa no

[lepenik muTaHp Ta 3aBAaHb ISl MPOBEACHHS IMIJCYMKOBOI OI[IHKM 3HaHb

3aJIKy 4H HEBHUX TE€M /10 KOHTPOJIBHUX POOIT pO3MillleHi Ha BeO-CTOPIHLI KypCy.
eK3aMeHy
OnuTyBaHHsl | AHKETY-OLIIHKY 3 METOI0 OLIHIOBaHHS SKOCTI Kypcy Oyle HaJgaHo IO

3aBEpIICHHIO KYpCY.




Cxema kypcey “3aco6m MAaIIMHHOTO HABYAHHSA”
AJIS cTyAeHTiB cneniaabHocTi 121 — IHkeHepis mporpamMuoro 3aée3nedeHHst

®opma
IigILHOCTI
(ansTTs) JlitepaTypa
. **nexuis, patypa. 3aBnaHHA, Tepmin
Tux. Tema, nu1aH, KOPOTKI Te3n .o **% Pecypcu B
caMocTiiiHa, . . roj BHKOHAHHS
. inTepueri
JAUCKYCist,
rpynoBsa
pobota)
MammaHe HaB4aHHS. OCHOBHI TIOHATTS Ta . [11, [2]. [3], [4] KIHCLb

1 . Jlekuis [5], [6], [12], 2 ITOTOYHOTO

3agaul. YactuHa 1. L
Caiit xypcy THOKHSI
BerymnHe 3aHsTTSL. HaJ'I.aIlITYBaHHSI JaGoparopra | [1], [2], [3], [5], KiHeIb
1 cepeoBUIIa Ta HEOOXiTHOTO . 2 OTOYHOTO
pobora [6], Caiit kypcy
[IPOrPaMHOT0 3a0e3MeUeHHSI. THOKHSI
MamuaHe HaB4aHHSA. OCHOBHI OHATTA Ta . [11. 2], [3], [4], KIHCHb

2 . Jlexuis [5], [6]. [12], 2 MMOTOYHOT'O
3anadi. YactuHa 2. .

Caiit Kypcy THXKHS
JlabopaTopua pobota Nel.

5 Bukopucranns 6i6miorekn NumPy s Jlaboparopua | [1], [2], [3]. [5]. 2 KiHEIpb 5-TO
poboTH 3 6araTOBUMiIpHUMH MacHBaMu poboTa [6], Caiit kypcy THOKHS
JIAHHX

1, 12, 131, [4], o
T - : [5], [6] [12],
3 Perpeciitnuii anaii3 gaHux Jlekuis [13] 2 MOTOYHOTO
Caiit Kypcy DRI
Jlaboparopna po6oTa No2.

3 Bukopucranns 6i61ioTek pandas ta Jla6oparopra | [1], [2], [3], [5], 2 KiHEIb 6-T0
Matplotlib gmst nonepeHpoi 00poOKM Ta poboTa [6], Caiit kypcy TUXKHA
Bi3yaumizamii JaHuX

(1], [2], [3], [4], KiHeIb
4 Knacudikamis gaHux Jlekuis [5], [6], [12], 2 MMOTOYHOT'O
Cailit Kypcy THXHS
JlaGopatopra podora Ne3. Jlaboparopua | [1], [2], [3], [5]. KiHenp 7-T0
4 [Iporao3yBaHHs JaHUX 3 JTOTIOMOTOIO . 2
. . . poGoTa [6], Caiit kypcy THOKHS
METO/IiB PErpeciifHOro aHamizy
[1]! [2]1 [3]1 [4]y KiHeHL
5 3MeHIIICHHS PO3MIPHOCTI JaHHUX Jlexuis [51, [6], [12], 2 MTOTOYHOT'O
Caiit Kypcy THKHS
Ha6opaT'opH'a pobora Ned. Jla6oparopra | [1], [2], [3], [5], KiHelb 8-10
5 Knacudikaris nanux 3a 10moMOToI0 . 2
. pobora [6], Caiit kypcy TIOKHS
METO/IiB MAIIMHHOTO HABYAHHS
11, 130, (41, [5], o
HamiBaBromMaTiyHe HaBYaHHs Ta HOTO . [61, [71, 81, [9],

6 Jlekuist 2 TIOTOYHOTO

3aCTOCYBaHHS [12], S
Cailit kypcy
JlabopaTopna podoTa Ne5.

6 BukopucTaHHs 3MEHIIICHHS PO3MipHOCTI Jla6oparopua | [1], [2], [3], [5], 2 KiHenp 9-ro
Ut Kiacuikamii JaHuX 3a JOTIOMOTOI0 pobora [6], Caiit kypcy THOKHA
METO/1iB MaIIMHHOTO HABYAHHS

[1]. [2], [3]. [4]. —
o ~ ' [5], [6], [10],
7 KunacrepHuii anani3 naHux Jlekuist [12] 2 TIOTOYHOTO
CaiiT kypcy TR
Jla6oparopHa poGoTa N96. 3ausTrs 1. JaGopatopia [1], 31, 51, [6], Kisets 10-ro
7 BukopucranHs MeTO/IB [71, [8], [9], 2
. poboTta L THKHS
HaMiBaBTOMATHYHOTO HABYAHHS JIJIsI Caiit xypcy
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knacudikamii qJaHux

(1], [2], [3]. [4].

KIHEIb
8 [Iporao3yBaHHS JaHUX Jlekis E]Z’] [6]. [11], IOTOYHOT'O
CaliT kKypcy TR
Jlaboparopna po6ota Ne6. 3ausrrs 2.
Bir oot oron a6 [1]. (3], [5]. [6]. rers 10-

8 PHUCTaHHS METOIIB abopaTtopHa [71. [81. [9] kineus 10-ro
HAIiBaBTOMATUYHOTO HaBYAHHS JJIS pobora CaI:/'IT K’ . ' THOKHSA
kracudikamii qaHux ypey

i %1 " [1]! [2]1 [3]1 [4]y KiHeHL

9 I'pamieHTHHI CITyCK Ta fioro 3acTocyBaHts Tlexuis [51. [61, [12]. HOTOUHOMO

B MAIIHHHOMY HaBYaHHi L
Caiit Kypcy THKHS
Ha6opaToqu poGora Ne7. 3ansrrs 1. JaGopatopHa [11, [2], [3], [51, KiHets 12-10

9 Knacrepusatist 1aHuX 3a TOMOMOTOIO [6], [10], [12],

. pobora L THXKHS
METO/IiB MAIIHHHOTO HABYAHHS Caiit xypcy
. . . [11, 21, [31, [4], KiHelb

10 TexHiK{ MOKpAIeHHs TOYHOCTI Mo/ieneit Tlexuis [51. [6], [12]. HOTOUHOMO
MAalIMHHOT'O HABYaHHS .

Cailit Kypcy THKHS
ﬂa6opaToqu pobota Ne7. 3ausTTs 2. JaGopartopHa [11, [2], [31, [51. Kiters 12-70

10 | Knacrepusauis gaHHX 3a JI0IIOMOTOIO [6], [10], [12],

) pobora L THXKHSA
METO/iB MAIIMHHOTO HABYAHHS Caiit Kypcy
- . . [11, [2], [3], [41, KiHeIb

11 LlITy4Hi HeHpOHHI MepeKi Ta TIIMONHHE Jlexuis [51. [6], [12]. HOTOUHOLO
HaBYaHHS .

Caiit Kypcy THKHS
Jlaboparopra po6ota Ne§. 3ansrrs 1. JaGopatopa [1]1, [2], [31, [5], Kitters 13-T0

11 | IIporHo3yBaHHs JaHUX 3@ JOMOMOTOI0 [6], [11], [12],

. pobora L THXKHSA
METO/IB MAIIMHHOTO HABYaHHS Caiit Kypcy
o . [1], [2], [3], [41. KiHeIb

12 Kiracuikanis mTy4HNX HEHPOHHHUX Jlexuis [51. [61. [12]. HOTOUHOMO
Mepex .

CaiiT Kypcy THOKHSA
JlaGoparopua po6ota Ne8. 3ausrrst 2. JaGopatopia [1], [2], [3], [51, Kisets 13-ro

12 | TIporHo3yBaHHS JaHKX 32 JOTIOMOTOIO [6], [11], [12],

. poboTta L THXKHS
METOZIB MAIIMHHOTO HABYAHHS Caiit Kypcy
OrJist MporpaMHux 3aco0iB Ta [11, [2], [3], [41, KiHEIb

13 | iHdpacTpyKTypH MallMHHOTO HABYAHHSI. Jlexuis [5], [6], [12], MOTOYHOTO
Yacrtuna 1. CaiiT xkypcy THXKHS
JlaGoparopna podota Ne9. 3ansarrs 1.

13 JlociIKeHHST METO/TiB MAIIMHHOTO Jla6oparopra | [1], [2], [3], [5], KiHeIlb 15-ro
HaBYaHHS JUIs BUPIIICHHS 1HIUBIyalbHOT poboTa [6], Caiit kypcy THXKHS
3agayi
OrJsi mporpaMHux 3aco0iB Ta [11, [2], [31, [4], KiHeIb

14 | iHdpacTpyKTypH MallMHHOTO HaBYaHHSI. Jlexuis [5], [6], [12], ITIOTOYHOTO
Yacrtuna 2. CaliT kypcy THXKHS
Jlaboparopna po6ota Ne9. 3ausrrs 2.

14 JloCmiKeHHST METO/1iB MAIlIMHHOTO Jlaboparopra | [1], [2], [3], [5], kinenp 15-ro
HABYAHHS JUIsI BUPIIICHHS 1HIWBITyaTbHOT pobora [6], Caiit kypcy THOKHSA
3amaqi

KIHEIb
15 | MoxaynbHE 3aHATTS Jlexris CaiiT Kypcy TTIOTOYHOTO
TIDKHS
JIaGopaTopHa KiHewp
15 | 3axucHe nabopaTopHE 3aHATTS paTop Caiit kypcy MOTOYHOT'O
poboTta
THKHS
KIHEIb
16 | 3amikoBe 3aHATTS Jlexris Caiirt kypcy TIOTOYHOTO
TIOKHS
JIaboparopHa KiHeIlb

16 | 3axucHe mabopaTopHE 3aHATTS paTop CaiiT Kypcy TIOTOYHOTO

pobora -
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