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Ha3zBa 3acobu rMMOWHHOTO HaBYAHHS
TUCIUILIIHYA

Anpeca Kopmyc dakynbreTy eIeKTpOHIKH Ta KOMIT'TOTEPHUX TEXHOJIOTIN
BUKJIQIaAHHA JIbBiBCHKMI HalllOHAIBHUMN yHIBepcUTeT iMeHi [Bana dpanka
AUCHMILTIHA ByIL. JI[paromanosa 50, M. JIbBiB, 79005

Byin. ['en. TapunaBcekoro 107, m. JIbBiB, 79011

dakyabTeT Ta
kadenpa, 3a
AKOI0
3aKpinjieHa
AMCHMILTIHA

®DakynbTET SNEKTPOHIKU Ta KOMITFOTEPHUX TEXHOJIOT1H
Kadenpa cucteMHOT0 NpOEKTyBaHHS

I'any3b 3HaHb,
mugp Ta Ha3Ba

12 — indopmariitHi TeXHOIOTIT
121 — Imxenepist mporpaMHOTO 3a0e3MeUCHHS

crneniaJbHOCTI
Buxaagaui [TapyOouwnii Bitamniit OneroBud, acUCTEHT KadeapH CUCTEMHOTO MTPOSKTYBAHHS
MUCIUILIIHYA
KonrakTHa vitalius.parubochyi@Inu.edu.ua
indopmain https://electronics.Inu.edu.ua/en/employee/parubochyj-v
BHKJIAJa4iB
Koncyabranii 3 | KoHcynbranii npoBoasTeCs B J€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 KOHCyJnbTamii uyepe3 miaardgopmy BigBlueButton B
BinOyBaThess | cuctemi Moodle. [l morokeHHs yacy OHJIaiH KOHCYJIbTALIN CiJl MUCAaTH Ha
€JIEKTPOHHY NOUITY BHKJIaJaua.
Cropinka kypcey | https://moodle.elct.Inu.edu.ua/course/view.php?id=249
Kopotka Jucuumutina “3acobu rMMOMHHOTO HaBYaHHS € BHOIPKOBOIO JMCHUIUIIHOIO 3
a”oTalis conemianibHOCTI 121 “IHkeHepis mporpamMHoro 3a0e3nedyeHHs” OCBITHBOI
AUCHMILTIHH nporpamu “IHkeHepist IporpaMHOro 3a0e3neueHHs”’, ika BUKJIAAA€ThCS B 7-My

cemectpl B 00cs31 5,0 kpenutiB (3a €Bponeiicekoro KpenutHo-TpanchepHoro
Cucremoro ECTS).

Indopmanis npo
AUCHHUILTIHY

B kypci “3acobu rnmOMHHOrO HaBYaHHS PO3IIISLIAIOTHCS OCHOBHI MOHSTTS,
Tl Ta 3a4adi MTYYHUX HEWPOHHUX MEpeX Ta TIMOMHHOTO HaBYaHHS,
OPUHLMIK TOOYAOBHU pI3HMX THUIIB TIIMOMHHUX INTYYHHUX MEpPEX Ta iXHE
3aCTOCYBAaHHS JUIS BUPIIICHHS MPHUKIAJHUX 3aJad MalIMHHOTO HaBYaHHS.
OcHOBHa yBara HUPHUAUIAETHCS 3aCBOEHHIO 3HAaHb Ta OTPUMAHHIO HAaBHKIB,
BIJIMIOBITHUX CY4YaCHOMY CTaHy PO3BHMTKY Taly3i MAaIIMHHOTO Ta TJTMOMHHOIO
HaBYaHHS, YMIHHIO TPAKTHYHO 3aCTOCOBYBATH OTPUMaHi 3HAHHSI.

[IpenMeToM BHBYEHHS HAaBYAIBHOI JUCIHMIUTIHU € TaTy31 IITYYHUX HEHPOHHUX
MEpeX Ta TIIMOMHHOTO HaBYAHHS, IXHI MOHATTS, 3aJa4l, METOJU Ta 3aCO0HU I
BUPIIICHHS 33]1a4 MAlTHHHOTO HaBYaHHSI.

Jlns 3akpimjieHHs TEOpeTUYHUX BIJOMOCTEH mnependadyeHuil jabopaTopHU

KypC.

Merta Ta miji
MUCHUTLIIHYA

Memoro oucyunninu “3acobu enubunHo20 HasuyaHHsA € HANaHHS CTYICHTaM
3HaHb Ta PO3YMIHHS TEPMIHIB IITYYHHUX HEWPOHHUX MEPEeX Ta TIMOMHHOTO
HaBYaHHS, a TaKOXX HABMYOK Ta BMiHb I BUpIMIEHHS 3a7ad MaIIMHHOTO
HaBYaHHS 32 JIOTIOMOT'0I0 TTIMOMHHUX IITYYHUX HEHPOHHUX MEPEX.

Linamu oucyunninu  “3acobu enubunnoco HasuaumHs’ € 3a0e3MECUSHHS
3HaOMCTBA CTYJEHTIB 31 3arajJibHOI0 TEPMIHOJIOTIEI0 IITYYHUX HEHPOHHUX
MepeX Ta TIAMOWHHOTO HaBYaHHS, POPMYBaHHS HABHUYOK iXHHOTO MPAKTHYHOTO
BUKOPUCTAHHS; OTPUMaHHs CTYIE€HTaMM 3HaHb JJIS aHali3y JaHUX Ta BUOOpPY
HEOOX1IHOT Mozelll TIMOMHHUX HITYYHMX MEpexX Ta ii rimepnapaMmerpiB JUls




BUPIIICHHS MTOCTABJICHOT 3a/1a4i; OTPUMAaHHS CTyJCHTaMH HABUYOK Ta BMiHb IS
aHaJi3y Ta OLIHKM OTPUMAHUX PE3YJbTaTiB, BUKOPHUCTOBYIOUM CTATUCTHYHI
METOIHU OIIHKH.

Jlireparypa nas
BHBYCHHS
AUCHHUILTIHH
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2. F. Chollet, Deep Learning with Python, Second edition. Shelter Island, NY,
USA: Manning Publications Co., 2021, ISBN: 978-1-61729-686-4.

3. 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.

4. 1. 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

5. 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

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

7. P. Baheti, "A Newbie-Friendly Guide to Transfer Learning,” V7Labs Blog,
Oct. 12, 2021. [Online]. Available: https://www.v7labs.com/blog/transfer-
learning-guide

8. A. Amidi and S. Amidi, "Recurrent Neural Networks cheatsheet,” CS 230 -
Deep Learning cheatsheets, Stanford University. [Online]. Available:
https://stanford.edu/~shervine/teaching/cs-230/cheatsheet-recurrent-neural-
networks

9. C. Olah, "Understanding LSTM Networks," colah's blog, Aug. 27, 2015.
[Online]. Awvailable: https://colah.github.io/posts/2015-08-Understanding-
LSTMs/

10.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/

11. 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

12. 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

13. A. Amidi and S. Amidi, "CS 230 - Deep Learning cheatsheets," Stanford
University. [Online]. Available: https://stanford.edu/~shervine/teaching/cs-
230/

Oobcsr kypey

BaranpHuit o0car: 150 rommH. 3 Hux 32 TrOomMHHM JIeKIid, 32 TOIUHU
naboparopHux pobiT Ta 86 roarHa caMoCTIHHOT poOOTH.

OuikyBaHi
pe3yabTaTu
HABYAHHSA

VY pe3ynbTaTi BUBUEHHS LILOTO KYpCYy CTYJEHT Oy/e:

3HATH.

OCHOBHI TOHSTTS, BU3HAUYE€HHS 1 MPOOJEMH KYypCy; BUMOTH /O MOCTaHOBKU
OCHOBHMX 3aJad IUTYYHMX HEHPOHHUX MepeX Ta TIMOMHHOTO HaBYaHHS,
MPU3HAYEHHS Ta OCOOJMBOCTI 3aCTOCYBAaHHS OCHOBHUX METOJIB TJIMOWHHOTO
HaBYaHHS.

BMITH:




BOJIOJIITU MaTEeMaTHYHUM  amapaToM METOMIB TJIMOMHHOTO HABYaHHS;
3aCTOCOBYBATH LITY4HI HEWPOHHI Mepexi Ta METOAM TIMOWHHOIO HaBYAaHHS
JUIE PO3B’SI3yBaHHS TPUKIAIHUX 3a/la4 MAlIMHHOTO HaBUaHHs, BUKOHYBAaTH
OIIHKY pe3yJbTaTiB HaBUaHHS MOJCNeH TIMHOMHHUX IITYYHUX HEHPOHHUX
MEPEK.

[Ticns BUBYEHHS Kypcy «3aco0u TIMOMHHOTO HaBYaHHS» 37100yBaul HaOyayTh
Takux 3aranpHux Ta GaxoBux KommeTeHTHOCTeH Ta IIporpaMHUX pe3ynbTaTiB
HaBYaHHS:

3K1. 31atHicTh 10 aOCTPaKTHOTO MUCTICHHS, aHAJI3y Ta CHHTE3Y.

3K2. 31aTHiCTh 3aCTOCOBYBATH 3HAHHS y MIPAKTUYHUX CHUTYaIlisIX.

3KS. 31aTHicTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.

3K6. 3naTHicTh 10 MOITYKY, 0OpOOJICHHS Ta aHaJi3y iH(pOopMaIlii 3 pi3HUX
JDKEped.

®K13. 3narHicTh ineHTH(IKYBaTH, KiIacu]ikyBaTu Ta HOpMYIIOBAaTH BUMOTH
JI0 IPOTPaMHOTO 3a0€3MEUeHHS.

®K14. 3gatHicTh OpaTu y4acTh y MPOEKTYBaHHI IPOTPAMHOTO 3a0€3MeYCHHS],
BKJIIOUAIOYH MPOBEACHHS MOJIETIOBaHHS ((OpManbHUM ONUC) HOTO CTPYKTYPH,
MOBE/[IHKH Ta MPOIECiB (yHKIIOHYBAHHS.

®K15. 3gaTtHicTh pO3pOOIATH apXITEKTYpPH, MOAYII Ta KOMIOHEHTH
IPOTPAMHUX CHUCTEM.

®K19. BononiHHS 3HaHHAMHM PO iHGOpMaIliiiHi MOIeNi JaHUX, 3AaTHICTh
CTBOPIOBATH IIPOTPAMHE 3a0e3MeUCHHS IS 30epiraHHsl, BUIOOYBaHHS Ta
OIpallOBaHHA JaHUX.

®K?20. 31aTHiCTh 3aCTOCOBYBATH (PyHIAMEHTAIBHI 1 MUKIUCIUTUTIHAPHI
3HAHHS JUIs YCIIIIIHOTO PO3B’sI3aHH 3aB/laHb 1H)KEHepil MpOrpaMHOro
3a0e31neyeHHs.

®K?22. 3naTHICT HAKONIMYYBATH, 0OPOOIIATH Ta CUCTEMAaTH3yBaTH npodeciitHi
3HAHHS 1[0JI0 CTBOPEHHS 1 CYITPOBOJIKEHHS IIPOTPAMHOTO 3a0€3MeUYeHHS Ta
BU3HAHHS Ba)KJIMBOCTI HABYAaHHS MPOTATOM BChOTO JKUTTS.

®K?24. 31aTHICTh 31HCHIOBATH TIPOLIEC IHTETpaIlii CUCTEMH, 3aCTOCOBYBATH
CTaHJAPTH 1 MPOLEYpH YIPABIIHHS 3MIHAMU JUTS MIATPUMKH LIJTICHOCTI,
3araibHOi (QYHKIIOHAIBHOCTI 1 HAAIMHOCTI IPOrpaMHOro 3a0e31eyeHHs .
®K?25. 3naTHiCTh OOIPYHTOBAHO OOMpPATH Ta OCBOIOBATH 1HCTPYMEHTApIi 3
PpO3pO0OKH Ta CYIIPOBOJIKEHHS POTPAMHOT0 3a0€3MeYCHHS.

®K26. 37aTHICTh A0 AITOPUTMIYHOTO Ta JIOTTYHOTO MUCIICHHS.

ITPH1. Anani3zyBaTH, LIJIECIPIMOBAHO IyKaTH 1 BUOUPATH HEOOXI1IHI JIs
BUpILIECHHS TpodeciifHuX 3aBlaHb 1HPOPMAIIITHO-T0BIAKOBI pecypcH 1 3HaHHS
3 ypaxyBaHHSIM Cy4acHUX JTOCATHEHb HAYKH 1 TEXHIKH.

ITPHS. Bmitu po3po06uiaTH II0JUHO-MAIIMHHUH 1HTEepdeic.

ITPHY. 3natu Ta BMITH BUKOPUCTOBYBAaTH METO/IU Ta 3aco0u 300Dy,
(dbopMyITIOBaHHS Ta aHANIi3y BUMOT IO IPOTPaAMHOT0 3a0e3MeueHHs.

IMPH11. Bubuparu BUXiIHI 1aHi IS TPOEKTYBAaHHS, KEPYIOUNCH
(dopMaTbHUMH METOAAMHU OIUCY BUMOT T MOJEITIOBAHHS.

ITPH13. 3HaTtu 1 3aCTOCOBYBaTH METO/IU PO3POOKH allrOPUTMIB,
KOHCTPYIOBAaHHS MPOTrPaMHOTO 3a0€e3MeUeHHs Ta CTPYKTYp J1aHUX 1 3HAHb.
ITPH14. 3acTocoByBaTH Ha NMPaKTHULl IHCTPYMEHTAJIbHI IPOrpaMHi 3aco0u
JIOMEHHOT'O aHaji3y, NPOeKTYBaHHs, TECTYBaHHs, Bizyallizallii, BAMIpIOBaHb Ta
JOKYMEHTYBAHHS ITPOTPAMHOTO 3a0e31eYeHHSI.

ITPH18. 3HaTu Ta BMITH 3aCTOCOBYBATH iH(POpMaLiHHI TEXHOIOT1i 00pOOKH,
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30epiraHHs Ta epenadi JaHuX.

ITPH22. 3HaTH Ta BMITH 3aCTOCOBYBAaTH METOJIU Ta 3aCO0U YIPaBIiHHA
MIPOEKTAMHU.

ITPH23. BMiTH JOKYMEHTYBATH Ta MPE3CHTYBATH PE3YJIbTATH PO3POOKH
POrpaMHOro 3a0e3MeueHHsI.

ITPH26. 3HaTu Ta BMITH 3aCTOCOBYBATH 3aCO0H 1HXKEHEPIi MPOrpaMHOTO
3a0e3nevYeHHS I peati3allii MPOEKTIB 3 BUKOPUCTAHHSAM TEXHOJIOT1H HAyKH
PO JIaHi Ta ITYYHOTO 1HTEJIEKTY.

ITPH27. BmiT 00MpaT ONTUMAJIBHI aJITOPUTMHU Ta TEXHOJIOTIT pO3pOOKH
MPOrPaMHOTO 3a0€31eUeHHSI.

Kuarouosi ciioBa

HlITyuna HelfipoHHA MepeXxa, TTMOMHHE HaBYaHHS, INIMOMHHA IITyYHa HEHpOHHA
Mepexa, IEepCenTpoH, OaraTromapoBHil TNEpPCeNTPOH, 3rOPTKOBA MITyYHA
HEeWpOHHAa Meperka, MepeaBalbHe HAaBYaHHS, PEKYpeHTHA LITy4yHAa HEHpOHHA
Mepeka, TeHepaTHBHA HEHpOHHAa Mepexa, TpaHchopmep, ribpuaHa mTydHA
HelpOHHA Mepexa

®@opmat kypey | Ounuit
[IpoBeneHHs neKiid, 1a0OpaTOpHUX POOIT Ta KOHCYNbTALIl A Kparioro
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 iHXkeHepil 1aHuX;

- udposa 06pobka 300pakeHb;

- 3aco0u MalMHHOTO HaBYaHHSI.

HaBuajinHi Me-
TOAM TA TEXHIKH,
sIKi Oya1yTh BU-

[ndopmarniitni metoau (Jexuii, npe3eHTallii, JabopaTopHi poOOTH, HallMCaHHS
ece, BUKOHAHHS 1HAWBIyalbHUX 3aB/laHb, 0OTOBOPEHHS, KOHCYJIbTALl A
MOTJIMOICHOTO PO3YMIHHSA TeM, Oeciia, UTIoCTpallis, 1eMOHCTpAIlis);

KOPHCTOBYBa- JlenyKTUBHI METOJM Ha OCHOBI y3arajibHEHb;

THCH i Yac EBpuctuyHi MeToau (pobiieMHa JIeKIis);

BUKJIATAHHA IaTepakTUBHI METOIU (AUCKYCIis).

Kypcy

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

onepatuBHOi mam’sti, 50 I'B BinpHOro Mmicus Ha aucky, Bimeokapra Nvidia
GEFORCE GTX 1050 Ti 2048 MB), myneTumesiiine obigamHaHHs (B T.4.
IPOEKTOp), KocTym 10 Mepexi [nrepuer, Moodle, BigBlueButton.

Jns  mpoBeneHHS — J1a0OpaTOpHUX — 3aHATh:  KOMI'IOTepH  (MiHIMalbHI
xapakrepuctuku: mporecop Intel Core 17 (4 sapa / 8 motokiB), 16 I'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: mnpouecop Intel
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Core 17 (4 sgpa / 8 morokiB), 32 I'b oneparuBHoi mam’sti, 100 I'b BitbHOTO
micist Ha jaucky, Bigeokapra Nvidia GEFORCE GTX 1080 Ti 2048 MB),
Moodle, BigBlueButton.

HeoOxigne mporpamue 3abesmeuenns: Python 3.9+, NumPy, pandas,
matplotlib, scikit-learn, TensorFlow, Keras, PyTorch, BinbHe iHTerpoBaHe
cepenosuiie po3pooku aas Python: Jupyter Notebook, Google Colab, PyCharm
IDE Community Edition.

Kpurepii oui-
HIOBaHHA (OK-
peMo Il KOXK-
HOT'0 BUJY HAB-
YaJILHOI AifJIb-
HOCTI)

OuiHIOBaHHS TPOBOJUTHCS YHPOJOBXK cemecTpy 3a 100-0anbHOI0 MIKAIOH.
banun  HapaxoByloThCS 32 TaKkUMH  BHJAMH  pOOIT i3  HACTYIHHM
CI1BB1IHOIIICHHSIM:
e naboparopui pobotu: 70% ceMecTpoBOi OIIHKH, MaKCHMalbHAa KiTbKICTh
6axis - 70.
InnuBinyanpHUi NPOEKT Moke OyTH BUKOHAHHMM K  aJbTepHATHBA
naboparopHuM poboTam Ta mepeadadae po3poOKy KOMILIEKCHOTO MPOCKTY,
SAKUIl OXOIUTIOE TEMAaTUKy Kypcy IMOBHOIO Miporo, abo JAETaabHO PpO3IIIAIae
OKpeMy TpoOJieMy dYM 3amady, Ta Tepefdadae TMOrIMOICHEe CaMOCTIHE
BUBUEHHS Marepiany. [HAMBiAyallbHUN TIPOEKT OLIHIOETbCA HA OCHOBI
NPEJCTAaBICHHS PE3Y/IbTATIiB POOOTH Ta MPOMIKHUX (YOPHOBHX ) 3BITiB KOXKHOTO
MICSIllI HaBYAJIBHOTO ceMecTpy ab0o Ha OCHOBI MPEJCTaBICHHS KiHIIEBUX
pe3yabpTaTiB pOOOTH B KiHIIl CEMECTpY.
e koHTponbHI 3amipu (1 Moaynb): 30% ceMecTpoBOi OIIHKK; MakCUMallbHa
KiTbKicTh OamiB - 30.
MonynbHe 3aBIaHHS 3/1a€THCS BIPOJOBXK 14-ro TYOKHS HaBYaHHS y (opMi ece,
HAIMCAHOT'0 Ha OCHOBI aHai3y HAYKOBOI CTATTI 3 ITMOMHHOTO HAaBYAHHS 3T1THO
IHIUBITyaTbHOTO 3aBJaHHA 00’eMoM 8-10 CTOPIHOK JAPYKOBAHOTO TEKCTY
ctanaapTHoro opmary A4.

[TincymkoBa MakcuMalnbHa KUIbKiCTb 3a Kypc — 100 Gais.

AxanemiyHa go0pouecHicTh: OuikyeThCs, 10 J1a0OpaTOpHI Ta KOHTPOJIbHI
poOOTH  CTyneHTIB OyayTh iX  OpUTIHAJBHUMHU  JIOCHIDKEHHSIMH YU
MIpKYBaHHSIMHM.  BiicyTHiCTh  mocujaHb Ha  BUKOPUCTaHI  JiKepena,
(GabpuKyBaHHS JDKEpel, CIUCYBaHHS, BTpyYaHHS B poOOTY IHIIMX CTYIEHTIB
CTaHOBJIATH, ajie¢ He OOMEXYyITb, MPHUKIAAM MOXJIMBOI aKaJAEeMIYHOT
Hejo0pouecHOCTi. BUsiBIeHHS 03HaK akaJeMi4HOI HeT0O0pOYecHOCTI B poOOTI
CTYAECHTa € MIiJICTaBOIO JuIi il He3apaxyBaHHS BUKJIAJadyeM, HE3AJIEKHO BiJ
MacITadiB mariaTy 41 oomMany.

BiaBinaHHsi 3aHATH € Ba)XXJIMBOIO CKJIAJOBOIO0 HaBYaHHA. OYiKyeThCs, 11O BCl
CTYJIEHTH BIJIBIAIOTh YCl JIeKIii 1 JlabopaTopHi 3aHATTS Kypcy. CryaeHTu
MaloTh 1H(OpMyBaTH BUKJIAJa4a PO HEMOXJIMBICTh BIJBIAATH 3aHATTS.
CryneHtn 3000B’s3aHI JOTPUMYBAaTUCS YCIX TEpPMiHIB BHU3HAUEHUX JUIA
BUKOHAHHS yCiX BUJIB poOIT, Mepe1dayeHux KypcoM.

Jliteparypa. Ycs nitepatypa, sSIKy CTYJACHTH HE 3MOXKYTh 3HAUTH CaMOCTIITHO,
Oyzne HaJaHa BHKJIaJauyeM BUKIIOYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenadi
TpeTiM ocobaMm. CTyIeHTH 3a0XOYYyIOTbCS A0 BHUKOPUCTAHHS TaKOX M 1HIIOL
JiTepaTypu Ta JKEpes, SKUX HEMaE cepel] peKOMEHIOBAHUX.

IMoaiTuka BucTaBiaeHHs 0aniB. BpaxoByroThcs 6anu HaOpaHi HA TOTOYHOMY
TECTYBaHHi, CaMOCTiiHIAH poOoTi Ta Oaju MmiJICYMKOBOro TecTyBaHHA. llpu
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IbOMY 00OOB’S3KOBO BPaXOBYIOTHCS MPHUCYTHICTh Ha 3aHATTIX Ta aKTHBHICTH
CTYACHTAa IiJ] 4ac J1a0OpaTOpHOTO 3aHATTS; HEAOMYCTHUMICTh MPOITYCKIB Ta
3aIli3HEeHb Ha 3aHSTTS; KOPUCTYBaHHS MOOUIBHUM Tele(pOHOM, IUIAHIICTOM YU
IHIIMMU MOOLTBPHUMH MPHUCTPOSIMH MiJ Yac 3aHATTS B IUIAX HE OB S3aHUX 3
HaBYaHHSM; CIIMCYBaHHS Ta IUIAriaT,; HECBOEYACHE BHKOHAHHS ITOCTABICHOTO
3aBJIAHHSA 1 T. iH.

Komui hopmu nmopyiieHHs akaeMidHO1 T00pOYECHOCTI HE TOJIEPYIOTHCA.

OuinoBanHs Ja6opaTtopuux podit (7 maboparopHux podiT, MaKCHMalbHa
KUTBKICTB OaiiB: 70) BiIOyBaETHCS MUISIXOM OIIHKK POOOTH CTYJICHTA y BUTJISI
neMoHcTpaii BukoHaHoi pobotu (0-5 6aiiB 3a oHy poOOTY) 1 31a4i Ta 3aXUCTY
3BITYy 110 BUKOHaHIH jJabopaTopHii po6oTi (0-5 GaniB 3a omxHy poboty). Koxna
naboparopHa poboTa omiHeThes 1Mo 10 Gais.

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€ BIAIOBIIHO /10 3aBIaHHS;

4 — CTyAeHT JAOCTaTHHO PO3YMi€ pO3INIAHYTHI Marepian Ta NPUHIUIHN
HAIKMCAaHOTO HUM KOJY MPOTrpaMH, IPUCYTHI HETOYHOCTI Ta HE3HAYHI MMOMMIIKU
y BIAMOBIIAX HA 3allUTaHHS MO Te€Mi, KOJ MporpamMu (PyHKIIIOHYE BiAMOBITHO 110
3aBaaHHA (200 3 HECYTTEBUMU HEJIOJTIKAMH ),

3 — CTYIEHT HE JOCUThH 0Ope po3yMie PO3TISHYTUN Marepial Ta HamuCaHUI
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 — CTYJEHT IMOTaHO PO3yMi€ PO3TIISIHYTHI MaTepial Ta HAIHUCAaHWM HUM KOJ
MporpamMu, 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
porpamMu, KoJ MporpaMu He PYHKIIIOHY€E HAIEKHUM YUHOM;

0 — cTyneHT 30BCiM He 3aCBOIB PO3TJISHYTHI MaTepiall, HaTUCAHUH HHUM KO
IporpaMy He BiJINOBia€e TeMi/He PyHKIIOHYye B3araii.

OuinoBaHHsI MOAYJbHOro 3aBaaHHs (1 Moaynb, MakCUMalbHa KiTbKICTh
6amniB: 30) BimOyBa€eThCS MIISIXOM HAIMCAHHS CTYJICHTOM €C€ Ha OCHOBI aHAIIi3y
HAyKOBOi CTaTTi 3 TTTMOMHHOTO HABYAHHS 3TiTHO 1HAMBIAYaJLHOTO 3aBJaHHA
00’emoM 8-10 cTOpIHOK APYKOBAHOT'O TEKCTY CTaHAApTHOTO opmaTy A4.

banu oIiHIOBaHHA MOMIYJBHOTO 3aBJaHHS HApPaxXOBYIOTHCS 3a HACTYITHUM
CHIBBIAHOIIECHHSM:

30-24 — posrisHyTa TeMa BiATBOPIOETHCS B TMOBHOMY O0CS3i, MPaBHIBHO,
OOIPYHTOBAHO, JIOT1YHO, SIKI MICTATh aHaJi3 1 CUCTeMaTH3allil0, apryMEHTOBaH1
BHUCHOBKHU. 3acBiueHO IHOOKe BOJIOAIHHS MarepianoMm. HaBeneni mpukiaau
KOy IMOBHICTIO po0oYi Ta BiAMOBiAAaIOTH Temi. MoXyThb OyTH NpUCYTHI
HECYTTEBI TOMIJIKU Ta HEBIMOBITHOCTI;

24-18 — BiATBOPIOETHCS 3HAYHA YACTHHA PO3TIIIHYTOI TeMU. BusiBiieHO 3HaHHS 1
PO3YMIHHS OCHOBHHX TMOJIOK€Hb HaBYaJIbHOI AMCUMIUIIHU, MPOTE MPUCYTHI
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HETOYHOCTI Ta/ab0 HEBIAMOBIIHOCTI OCHOBHIN TeMi. HaBeneHi mpukiagnm Komxy
Y4aCcTKOBO poO0Ui, IPOTE B 3arajibHOMY BiJIIOBITAIOTh TEMI;

18-12 — BiACTEeXYyEThCS 3arajgbHE PO3YMIHHS PO3IIISHYTOI TeMU. Buspieri
MHOKMHHI HETOYHOCTI Ta HEBIAMOBIIHOCTI, TMOSICHCHHS HAaBEIECHOTO KOy
BIJICYTHI, KO ()YHKITIOHYE 13 3HAUHUMH HETOYHOCTSAMH (200 BiFACYTHI MPUKIIATH
3aIyCcKy KOJly Ha BUKOHAHHS B3araii);

12-6 — cTyaeHT mOraHo po3yMmi€ pO3TIAHYTYy TeMmy. BusBIeHI CyTTeBi
HETOYHOCTI Ta HeBignoBigHOCTi. HaBexeHi mpukiaad KOay 3 CYTTEBUMH
HeNoJIIKaMH, a00 HEe BIAMOBIJAIOTH TEMI;

6-0 — cTymeHT B3arajli HE PO3yMi€ PO3IJSIHYTY TeMy. Temy HE pPO3KPHTO,
KUIBKICTh BUKJIQJICHOTO MaTepiany HE BIAIOBIAE 3araJbHUM HOpMaM OOpaHOTo
Buay pobotu. HaBenenwmii kox He poOounii, ab0 BIACYTHIN SK TaKHA.

Kpurepii oTpuMaHHsA 101aTKOBHX 0aJIiB:

HapaxyBanHs 101aTKOBHX OaliB BiIOYBA€ThCS 3a HAIMCAHHS TE3 JOIOBIJICH,
HAyKOBHX CTAaTeH, y4acTh y AISUIBHOCTI HAYKOBOTO I'ypTKa, Y4acTh Y HAYKOBUX
ceMiHapax Ta KpYyIJIMX CTOJaX, KOHKypcaX, y4acTh Yy 3axojax HedopMaibHOI
OCBITH 3a OTpUMAaHHsS cepTH(]IKaTiB MPO MPOXOHKEHHS HABYAHHS HA PI3HUX
ociTHIX iardopmax (Coursera, Prometheus Tomio), kypcax Ha mpoBigaux IT
KOMIIAHIAX 34 TEMATHKOK HaBUYAILHOI aucouiuiigd. Kinpkicte OauiB
BU3HAYAETHCSI BIJICOTKOM IOKPHUTTS PE3YJIbTaTiB BiAMOBIAHOI aKTUBHOCTI IO
BHUMOT pe3yJbTaTiB HAaBYaHHS 3 HABUAIBHOI JUCIUILIIHU.

IIuTannga go

[lepenik muTaHp Ta 3aBAaHb AN NPOBEIACHHS MiJACYMKOBOI OIIIHKH 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 “3aco6u riinOMHHOTO HABYAHHSA”

JJISl CTYIeHTiB cneniagabHocTi 121 — [HkeHepist mporpaMHoro 3ade3neyeHHs

®opma
MisILHOCTI
(3aHATTH) Jliteparypa
Tux. Tema, mi1aH, KOPOTKi Te3H JeKi, *%* Pecypcu B 3asnanus, Tepmin
caMmocTiiiHa, inTepaeri rojg BHKOHAHHS
JAUCKYCisl,
rpynoea
po6ota)
. . . . KiHeIb
1 Ityuni Heliporni Mepesxki. OcHOBHI Jlexuis [Z]L[3]' [4], [6], 2 HOTOUHOO
MOHSTTS TIMOMHHOTO HaByaHHs. YactuHa 1. Caiirt kypey
THOKHS
Bcerynne 3aHATTS. HaJI.aI.HTyBaHHﬂ Na6opatopra | [2], [3], [6], KIHEelb
1 cepeoBHUINa Ta HE0OXiTHOTO IPOTPAMHOTO L 2 TMOTOYHOT'O
pobora CaiiT Kypcy
3a0e3neueHHs. THKHSA
. . . . KiHeIb
2 [ Ty4ni HeliponHi Mepesxi. OCHOBHI Jlexuis [Z]L [31, [41. [6]. 2 HOTOUHOrO
MOHSTTS IMMOMHHOTO HaBYaHHS. YacTuHa 2. Caiit kypcy
THKHS
JlabopaTtopna podota Nel. 3ausrrs 1. TaGopatopra | [2], [6]. KiHets 6-70
2 CTBOpEHHS Ta HaBYaHHs OaraToIapoBOro . 2
LT poboTa Caiirt xypcy THKHS
nepcenTpoHa Juisl Knacugikarii 300paxxeHb
KiHelb

3 BI/IKOpI/ICTaH’H)I 6araTomaRF)BHx o Jlexuis [Z]L [31, [4], [6], 2 HOTOUHONO
MIePCENTPOHIB JUIs perpecii Ta knacudikarii Caiirt xypcy S
JlabopaTopna podota Nel. 3ansarts 2. JaGopatopra | [2], [6], KiHets 6-70

3 CTBOpCHHS Ta HaBYaHHS 0araTomapoBOro . 2

L poboTa Caiit kypcy THXKHS
nepcenTpoHa Juis kinacudikarii 300paxeHnb
N N KiHeIb
4 Kracudikamis mTydHHX HEHPOHHUX MEPEIK. Jlexuis [Z]L [31, [41. [6]. 2 HOTOUHOrO
Yactuna 1. Caiit kypcy
THOKHS
JlabopaTopna podota Ne2. 3ansarrs 1. TaGopatopra | [2], [6], Kitels 8-10
4 CTBOpEHHS Ta HaBYaHHS 0araTomapoBOro . 2
pobota Caiir xypcy THOKHS
MePCEeNTPOHA JUIsl IPOTHO3YBAHHS ITAHUX
R N KiHeIb
5 Knacudikartist IITydHUX HEHPOHHUX MEPEIK. Tlexuis [Z]L [31, [4], [6], 2 HOTOUHOrO
Yactuna 2. Caiit xypcy
THKHS
JlabopaTopua podota Ne2. 3ausrrs 2. TaGopatopra | [2], [6], Kiters 8-ro
5 CTBOpEHHS Ta HaBYaHHS 0araTomapoBoro . 2
pobota Caiit xypcy THKHS
MIepCeNTPOHA JUIsl IPOTHO3YBaHHS JIAHUX
KiHelb
6 3ropTkoBi LITY4YHI HEWPOHHI Mepexi Jlexuis [CZJI’?IE} [i]’ [61. 2 MOTOYHOTO
ypey THOXKHS
JlabopaTopna podota Ne3. 3ansrrs 1.

6 CTBOpEHHS Ta HABYAHHS 3TrOPTKOBOT JTaGopatopua | [2], [6], 2 kinerp 10-ro
HEeHpOHHOT Mepexi i kiacudikarii pobora CaiiT kypey THKHSA
300pakeHb

. . KiHeIb

7 ADPXITEKTYpH 3rOPTKOBUX HEHPOHHUX Tlexuis [Z]L [31, [4], [6], 2 HOTOUHOLO

MEpExK Caiit xypcy
THXKHS
JlabopaTopna podota Ne3. 3ansarTs 2.

7 CTBOpEHHS Ta HABYAHHS 3rOPTKOBOT JIaGopatopua | [2], [6], 2 kinerp 10-ro
HEHpOHHOT Mepexi Tst Kkiacudikarii poboTta Caiit xypcy THXHS
300paKeHb
TexHiky TOKpaNeHHS TOYHOCTI Ta . [2]. [3]. [4]. [6]. KIHETh

8 N Jlexuis [71, 2 [IOTOYHOTO
ajanraiii rTMOMHHIX HEHPOHHHUX MEPEx .

Caliit kypcy THKHS
8 JlabopaTtopua podora Ned, 3ausrrs 1. JIaGopatopua | [2], [6], 2 KiHeIb 12-T0
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[MokpauienHs TouHoCTi KilacupikaTopa pobota CaiiT xypcy TUXKHA
300pa)keHb Ha OCHOB1 3TOPTKOBOT
HEHPOHHOT Mepexi
[2]. [3]. [4]. [6], KiHenp
9 PexypenTHi HefipoHHi Mepesxi. YacTuHa 1. Jlexuis [81, [9], [TOTOYHOTO
CaiiT Kypey THKHSA
JlabopaTopna podota Ned. 3ansarts 2.

9 IMokpalieHHst TOYHOCTI Kaacudikaropa JlaGoparopua | [2], [6], Kiners 12-ro
300pakeHb Ha OCHOB1 3TOPTKOBOT pobora CaiiT Kypcy THOKHSA
HEHpOHHOT Mepexi

[21, 3], [4], [6]. KiHEIh
10 | PexypenrHi HeiipoHHI Mepexi. YacTuHa 2. Jlexuis [81, [9], HOTOYHOTO
Caliit kypcy THKHS
JlaboparopHna poborta Ne5. 3ansatTs 1.

10 CTBOpEHHS Ta HABYaHHS PEKYPEHTHO] JlaGopartopua | [2], [6], KiHeup 14-ro
HEUPOHHOT MEPEeXi ISl IPOTHO3YBAHHSI pobora Caiit kypcy TIDKHS
JIaHUX

11 3acTocyBaHHs pEKYPEHTHUX HEHPOHHUX Tlexuis Eg}: [[g]]” [[143j’ [61, EIOHTeoLtlleoro
Mepex .

Cailt Kypcy TIKHS
JlabopaTopna podota Ne5. 3ansarts 2.

11 CTBOpEHHS Ta HABYAHHS PEKYPEHTHOI Jlabopatopua | [2], [6], Kineip 14-ro
HEUPOHHOT Mepexi IS IPOTHO3YBaHHS pobora Cailt kypcy TIKHS
JaHHUX

KiHeLb
12 | T'enepaTuBHI HEHPOHHI MepexKi Jlexuis [Z]L (3], 141, [6] MOTOYHOTO
CaiiT xypcy
TIKHS
JlabopaTopna podota Neb6. 3ansarts 1.

12 CTBOpEHHS Ta HABYAaHHS PEKYPEHTHOT JlaGopartopua | [2], [6], KiHeup 16-ro
HEWPOHHOT Mepexi I 6araTOBUMipHOTO pobota CaiiT xypcy THKHA
MPOTHO3YBaHHS TAHUX

- . . . KiHelb
13 TIE;}{/:;; g;yég(i);{m Mepesxi Ha OCHOBI Jlexuis EjZa]I%ESI;l;]I[i]}; [6], HOTOUHOLO
THKHS
JlabopaTopna podota Neb6. 3ansarts 2.

13 CTBOpEHHS Ta HABYAHHS PEKYPEHTHOI JTaGoparopua | [2], [6], Kinerp 16-ro
HEHPOHHOT Mepexi Tt 0araTOBUMIpHOTO pobora CaiiT kypey THKHSA
NPOTHO3YBaHHS TAaHUX

KiHeLb
14 | T'ibpuaHi wTy4Hi HEHPOHHI Mepexi Jlexuist [Z]L [31, 4], 6] MTOTOYHOTO
Caiit kypcy
THKHS
JlaGopatopna pobota Ne7.

14 JocmimkeHHst poO0TH reHepaTUBHUX JlaGoparopua | [2], [6], KiHeup 16-ro
MojIelielt ISl CTBOPEHHSI 300pakeHb Ha pobora Caiit xypcy THXKHS
OCHOBI TEKCTOBOT'O OIHCY

KiHelb
15 MoaynbHe 3aHATTA Jlexris Caiit xypcy MMOTOYHOTO
TIKHS
15 JIabopaTopHa . KIHETD
3axucHe 1a00paTOpHE 3aHATTS Cailt Kypcy MOTOYHOTO
pobora
TIKHS
KIHEIb
16 | 3amikoBe 3aHATTS Jlexmis Caiit kypcy TOTOYHOTO
TIKHS
JlaboparopHa . KIHemb

16 | 3axucHe nabopaTopHe 3aHATTS Cailt Kypcy MOTOYHOTO

pobora TS




