MIHICTEPCTBO OCBITH I HAYKH YKPATHHU
JIbBiBCbKMI HaliOHAJLHUN yHiBepcuTeT iMeHi IBana ®panka
DaKy/JbTeT NPUKJIATHOI MATEMATHKH Ta iIHPOPMATHKH
Kadenpa aquckperHoro anajisy ta iHTeJIeKTyaJbHHUX CHCTEM
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JIsBiB 2023 p.



Ha3zsa

BH}IOﬁyBaHHﬂ AAHUX 3 BUKOPUCTAHHAM HITYYHHUX HeﬁPOHHI/IX MEPEK

JUCHHUILIIHA

Anpeca I'onosuwmii kopryc JIHY im. I. dpanka
BHKJIATaHHA M. JIbBIB, ByJ1. YHiBepcuTeTChKa 1
MUCHUILIIHA

DakyabTeT Ta
kadeapa, 3a AK0I0
3aKpinjieHa
AUCHHUILIIHA

@daxyabTeT NPUKIAAHOT MATEMAaTUKU Ta IHPOPMATUKHU
Kadenpa auckperHoro anamizy Ta iHTEIEKTyaTbHUX CUCTEM

I'any3b 3HaHB,
mup Ta HA3Ba

01 — ocBiTa/megarorika
014.09 — cepenns ocBita (iHpopmaTuKa)

crneniajabHOCTI
Buxknaangaui Konoc Hanis MupocnaBiBHa, JOIEHT Kadeapu AUCKPETHOTO aHAII3y Ta
AUCHHUIIIHA IHTEJIEKTyJIbHUX CUCTEM, KaHAWAAT ¢i3.-MaT. HayK. (JeKiii Ta JabopaTopHi
pob6oTtn)
KonTakTHa nadiya.kolos@Inu.edu.ua , https://ami.lnu.edu.ua/employee/kolos;
ingopmanis I'onosuuii kopnyc JIHY im. I. ®panka, kab. 360.
BHKJIaJa4iB M. JIbBIB, ByJl. YHiBepcUTeTChKa, 1

KouncyabTanii 3
NUTAHb HABYAHHS
O TMCIUILIIHI

KoHcynbranii B JeHb MNPOBEACHHS JICKIIIH/1a00paTOpHUX
MOTIEPETHBOO JOMOBIICHICTIO).

3aHATh (32

BiI0yBalOTHCS
Cropinka kypey | https://ami.Inu.edu.ua/academics/bachelor/curriculum-education
Indopmanisa npo | JIucuumutina “BunoOyBaHHS JaHUX 3 BAKOPUCTAHHSAM IITYYHUX HEHPOHHUX
AUCIHHUITIHY Mepex” € HOPMaTUBHOIO JTUCIUILTIHOKO JUISl OCBITHBO-TIPO(deCciifHOT TporpamMmu
«Cepenns ocsita (Inpopmatuka)» nepiioro (6akanaBpCchKOro) piBHS BUIIOL
ocBitu 3 mpeameTHoi criemianbHOCcT 014.09 Cepenns ocsita (IHpopmaTuka),
sIKa BUKJIQJAETHCS B 8-My ceMecTpi B 00c¢si3i 4-x kpeauTiB (3a €BpONenchKo0
Kpenutao-Tpancdepuoro Cucremoro ECTS).
KopoTka HITy4Hi HEMpOHHI MepeXki € OTHUM 3 OCHOBHUX HAINPSMKIB Cy4acHOi Teopil
aHoTauist IITYYHOTO IHTENEKTY. B maHOMy Kypci TOCTiIKy€eThCst CTPYKTYpa,
AUCHMIUTIHA BJIACTUBOCTI Ta 3aCTOCYBAaHHS IITYYHHX HEHPOHHUX MEPEK.

Posrnsmaerscs Garato mpuKIAiB, MPAaKTUYHUX 3a7ad Ta KOMITIOTEPHHX
eKcrepeMeHTIB. PeasnizyloThCsl IUTYYHI HEHMpPOHHI MEpeXkl Ta ajiropuTMHu ix
HaBYaHHA Ul 3a7a4 Ki1acudikallii, KIaCTEpHOTO aHali3y, IPOrHO3YBaHHS
JAHUX.

Merta Ta miji
TUCIUILIIHA

MeTo10 1aHOTO KypCy € HAaBYUTH CTYJICHTIB CTBOPIOBATH METOIU Ta
BHUCOKOe(EeKTUBHI 1H(OpMaLiiiHI TEXHOJIOT1] Kilacu]ikallii Ha OCHOBI
HEUPOMNONIOHUX CTPYKTYP /JIA 3aBIaHb BUIO0YBaHHS JaHUX. Po3risgatoTbes
3amaui kinacrepusaiii. OCHOBHA yBara 30cepekeHa Ha Teopii Mepex
KoxoHeHa Ta BupileHHi 3a1a4 BU00yBaHHS JaHUX 3 1X TOMOMOTOIO.
OCHOBHHMM 3aBJaHHSIM KypCYy € aHai3 pO3pOOICHUX METOIB BUITYYCHHS
SIBHUX 3HaHb 3 HCHPOHHUX MEPEIK 13 3a3HAUCHHIM 1X 0OMEKEHb 1 o01acTei
3aCTOCOBHOCTI. A TaKOK MOJICITIOBAHHS Ta TECTYBaHHS JESKUX MITyYHUX
HEHPOHHUX MEPEX B BUOPAaHOMY KOPUCTYBauye€M IPOrpaMHOMY CEpPEAOBHUIIII.

Jlirepatypa nas
BHBYECHHSA
JUCHUILIIHA

OcHoBHA:

1. Cy660Tin C. O. HeiipoHHi Mepexi : Teopis Ta mpakTuka: HaBd. mocio. / C.
0. Cy660Tin. — XKutomup: Bua. O. O. €senok, 2020. — 184 c.

2. Ardashir Mohammadazadeh. Neural Networks and Learning Algorithms in
MATLAB / Ardashir Mohammadazadeh, Mohammad Hosein Sabzalian,
Oscar Castillo, Rathinasamy Sakthivel, Fayez F. M. El-Sousy, Saleh
Mobayen. — Springer, 2022. — 126 p.

3. Haykin S. Neural networks and learning machines / Simon Haykin.—3rd
ed. Pearson, 2018. — 938 c.
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4. Dunham M.K, Data mining. Introductory and Advanced Topics. /
Margaret H. Dunham.—1rd ed. Pearson, 2020. — 336 p.

5. Neural Network Toolbox [Enextponnuii pecypc]. — Pesxxum goctymy:
https://www.mathworks.com/products/deep-learning.html

6. Andrew Ng, Younes Bensouda Mourri, Kian Katanforoosh. Neural
Networks and Deep Learning [Onnaiin kypc]. — Pexxum noctymy:
https://www.coursera.org/learn/neural-networks-deep-learning

JopaTkoBa:

7. NoOposcbka JI. M.Teopis Ta mpakTHKa HEMPOHHUX MEpeX : HaBY. ocio. /
JI. M. JIo6poBchka, 1. A. JIoopoBcbka. — K. : HTYVY «KIII» Bua-o
«ITonitexuika», 2015. — 396 c.

8. Phil Kim. MATLAB Deep Learning: With Machine Learning, Neural
Networks and Atrtificial Intelligence / Phil Kim. — Apress, 2017. — 162 p.

9. 10.B. Hixonbcekuii, B.B. [Taciunuk, F0.M. llepOuna, CucteMu MTYy4HOTO
inTenexry, JIbBiB, 2010.

10. Hecht-Neilson R. Neurocomputing. / R. Hecht-Neilson Addison
Wesley,1990.

11. Pynenko O.I., bonsucekuit €.B. Illryuni HeHpoHHI Mepexi:
Hapuansuwmii nocionuk. — Kuis : Kommnanis CMIT, 2006. — 404 c.
12. Tumonryk I1.B. ltyuni HeilponHi mepexi: HaBuanbhuii nociOHuk. —

JIeBiB : BumaBuuirso JIsBiBCchKOI momitexuikn, 2011. — 444 c.

O06csr kypey 3aranpHuii o6csr: 120 rogus. Ayautopaux 3aHath: 80 roa., 3 HUX 32 rOAUHH
nekiiit Ta 48 rogun maboparopuux 3aHATh. CaMmocTiitHo1 poboTu: 40 ronuH.
OuikyBani [Ticns 3aBepieHHS IBOTO KypCy CTYACHT Oye:
pe3yJjbTaTn - BuxopucroByBaTH METOAM OOYUCITIOBAIILHOTO IHTEIEKTY, MAITUHHOTO
HABYAHHS HaBYaHHS, HEUPOMEPEHKEBOI Ta HEUITKOI 0OPOOKH TaHUX, TEHETUYHOTO

Ta  €BOJIOLIHHOrO TMporpamMyBaHHS s  pO3B’A3aHHS  3ajad
po3mi3HaBaHHS, MPOTHO3YBaHHs, Kiacudikaii, ireHTudikarii 06’ €KTiB
KepyBaHHs TOLIO.

- 3acTOCOBYBAaTH METO/U Ta aNTOPUTMU OOUYHMCIIOBAIBHOTO 1HTEJIEKTY Ta
IHTENeKTyallbHOTO ~ aHaji3y JaHuX B 3aJadax Kiacudikarii,
MIPOTHO3YBaHHS, KJIACTEPHOT'0 aHaJli3y, MOIIYyKY acOI[laTUBHUX MPaBUII
3  BUKOPUCTaHHSAM  TPOrPaMHUX  IHCTPYMEHTIB  MIATPUMKHU
0araToOBUMIPHOIO aHali3y AaHMX HAa OCHOBI TexHousorid DataMining,
TextMining, WebMining.

- 3HaTM TUOM Ta NPUHLUUNU (YHKIIOHYBAHHS HEWPOHHHUX MEpPEX, iX
apxiTeKTypy; MeToAu BUIOOYBAaHHSA 3HaHb 13 IUTYYHUX HEHPOHHUX
MEpexk, OCHOBHM Teopii MepexX MpsIMOro MOLIMPEHHS, pajiajibHO-
0a3MCHUX, pEKypeHTHHUX Mepex Ta caMOOpraHizaliffHMX KapT
KoxoneHna.

- Bwmitu cTBOprOBaTH MO IITYyYHUX HEUPOHHUX MEPEX 13 Hamepen
3aJJaHUMU BJIACTUBOCTSIMM Y BUOpAHOMY NIPOrpaMHOMY CEPEJOBMILL,
3aCTOCOBYBAaTH METOAM BUA00yBaHHs NaHUX 3 BUKOopucTaHHsAM [ITHM.

Kypc 3a6e3neuye Ha0yTTs Takux komnereHTHocreii: 3K-4, IIK-1, TIK-
9 Ta nporpamuux pe3yJjbtaTiB HapuyanHsi: [IPH-18, IIPH-21

Karo4dosi ciioBa

IlItyyna HeHpoOHHa Mepeka, HAaBYAHHS, TPEHYBaHHS IIHM, BXOJIHU, BUXOJH,
CUHANTHYHI Baru, HEMpoH, (PyHKIliA aKTUBAaIlii, CUTMOifa, QYyHKIIis MTOXUOOK,
aJITOPUTM 3BOPOTHHOT'O PO3MOBCIOKEHHS MMOXHOOK, MEPCENTPOH, MPOIIAPOK,
pamianpHO-0a3ucHa  Mepexka, 3aTpUMKH cuTHaidy, Kapta KoxoHeHa,
peKypeHTHa Mepeka, Mepexka XelIMaHa, HUMOBIPHICTb.

®opmat Kypcy

Ouuuit
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Temu

CXEMA HABUYAJILHOT JUCLIUAIUIIHU (dodaempcs)

HincymkoBuii Ex3aMeH y KiHIll BOCBMOT'O CEMECTPY.
KOHTPOJIb, popma
IIpepexBizuTn J1;1s1 BUBUCHHSI IUCLMIUIIHU CTYACHTH MOTPEOYIOTh 0a30B1 3HAHHS 3 KypCy

"[IporpamyBanns”, "Mamuune HaBuaHHs . "[Iporpamua iHXeHepis'.

HaBuajanHi MeToau
TAa TeXHiKH, SIKi
OyayTh
BHKOPHUCTOBYBATH
oo mix yac
BUKJIAIJAHHA KypCY

[IpesenTarii, nexii
[nauBinyansHi 3aBIaHHS
I'pynoBi mpoeKkTH, MEHTOPCTBO

Heoo0xigne Kowmm’rotep, Internet.

00J1aAHAHHA

Kpurepii OuinroBanHs npoBoauthes 3a 100-6anpHo0 mKanor. banu HapaxoByOTbCs
OLIIHIOBAHHS 32 HACTYTHUM CIIIBBIHOILICHHSIM:

(oxpemo nist
KOKHOTO BHILY
HaBYAJIbLHOI
AIAJIBbHOCTI)

* TOTOYHE OMHTYBaHHS jabopatopHux pooOiT: 50% cemecTpoBOi OLIHKH;
MaKCHMallbHa KUTHKICTh OaniB 50;

» ek3ameH: 50% cemecTpoBOi OIHKK; MAKCHMaJIbHA KiUTBKICTh OaJTiB

50.

» IlizcymxoBa makcumasibHa KitbKicTh 6amiB 100.

JlaGopaTopui podoorm: O4diKyeTbCcs, IO CTYJACHTH BHUKOHAIOTh M'ATH
nabopatopHuUX PoOIT 3 OLIHIOBAaHHSAM MakcuMainbHO 110 10 6aJj1iB KOKHA.
AxaemiuHa 100poyecHicThb: OUiKyeTbes, O pOOOTH CTYAEHTIB OyIAyTh iX
CaMOCTIHHUMU JTOCIIPKEHHSIMU YM MIpKyBaHHSAMU. BincyTHICTh mocuiaHb Ha
BUKOPHUCTAaHI Jkepena, GaOpuKyBaHHS HKEpeI, CIUCYBaHHS, BTPYYaHHS B
poOOTY IHIIUX CTYACHTIB CTAHOBIISTH, alie HE OOMEXKYIOTh, TPUKIAAN
MOXJIMBOT aKaJIeMiuyHOT HEJOOPOUECHOCTI. BUSBIEHHS 03HAK aKaIeMidyHO1
HEI0OpOYECHOCTI B TUCHMOBIH POOOTI CTyIeHTA € MMiICTaBOIO JIs il
He3apaxyBaHHs BUKJIaJa4eM, He3aJIC)KHO BiJl MAaCIITa0lB Ijiariaty yu oOMaHy.
BiaBinyBaHHs 3aHATH € BAKIMBOIO CKJIAJI0BOIO HaBYaHHsS. OYiKy€eThCS, M0
BC1 CTYJIEHTH B1/IB11al0Th yCi JIEKLIi Ta JabopaTopH1 3aHATTS Kypcy. CTyneHTH
MOBUHHI 1H(QOPMYBaTH BHKJIajada PO HEMOXJIMBICTh BIABIAATU 3aHATT. Y
OyIb-SIKOMY BHUIIQJKy CTYIEHTH 3000B’s3aHI JOTPUMYBATUCA TEPMIHIB,
BH3HAYEHUX JJIsI BUKOHAHHS BCiX BUIB MTUCHMOBHUX POOIT Ta 1HAWBITYTBHUX
3aB/IaHb, Iepe10aueHUuX KYypPCOM.

Jlitepatypa. Ycs aitepaTypa, Ky CTyJICHTH HE 3MOKYTh 3HAHTH CaAMOCTIHHO,
Oyle HaJaHa BUKJIaJadyeM BHKIIOYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenayi
TpeTiM ocobam. CTyeHTH 3a0X0YYIOThCS /10 BUKOPHUCTaHHS TAKOX M 1HIIOT
JITepaTypu Ta JUKEpe, SKUX HEMA€e cepesl pEKOMEH/10BaHUX.

Moaitnka BHcTaBJdeHHsI OajgiB. BpaxoByroTbcs Oayi, OTpUMaHi IpH
MMOTOYHOMY OIMTYBaHHI, CaMOCTIHHIK poOOTI Ta OalM MiACYMKOBOTO
TectyBaHHs. [lpu 1bOMYy OOOB’SI3KOBO BpaxOBYHOThCS NPHCYTHICTh Ha
3aHATTAX Ta AaKTHUBHICTh CTYyJ€HTa i Yac JabopaTOpHOrO 3aHATTS;
HEJIOMYCTUMICTh TPOMYCKIB Ta 3ali3HEHb Ha 3aHATTS, KOPHUCTYyBaHHS
MOOUTBHUM Tene(OHOM, MIIAHIIETOM YU IHIIMMHU MOOUTBHUMHU HPHUCTPOSIMU
MmiJ 9ac 3aHATTSA B LIIAX, HE TMOB’S3aHUX 3 HABYAHHSM; CIHCYBaHHS Ta
J1ariat; HeCBO€4acHe BUKOHAHHS MTOCTABIIEHOTO 3aBJaHHS 1 T. iH.

Koani popMu nopyumeHHs akaeMIuHO1 T0OpOUECHOCTI HE TOJEPYHOThCSL.




IIuranus oo
eK3aMeHy

[ToHATTS ITYYHOT HEHPOHHOT MEPEKI.

Enementn IIIHM. OcHOBH apXiTEKTypH HEUPOMEPEKI.
Hauanns HIHM.

ITepcentpoH.

BbararoiapoBuii nepcenTpoH.

PamiansHo-0a3ucHa HM.

Mmosipuicaa HM.

Pexypentna HM. Mepexi Enmana 1 Xonginna.

3acaau caMmooprasizaiiii.

Camoopranizariitai kaptu KoxoHeHa Ta anropuT™ IXHbOTO HaBYaHHSI.
BnactuBocti kapt Koxonena.

Bisyanizauig nanux. [HTepnpuTaiiis Ta miaroTroBka MoJeNi.
HaBuanns ta nepesipka [ITHM.

OnuryBaHHs

AHKETY-OIlIHKY 3 METOI0 OI[IHIOBaHHS SIKOCTI Kypcy Oyle HaJaHo o
3aBepIIeHH] Kypcy.

Cxewma Kypcey
Tu | Tema, niiaH, KOpPOTKi Te3n dopma Jlirepatypa. | 3aBnann | Tepmin
K. aissibHOCTi | Pecypem B | 1, roj BHKOHAHH
(3aHsATTA) iHTepueTi 1
1-2 | Tema 1. CepenoBuiie Matlab. Jlexuis, [1-12] 4, 2 THXKHI
caMocCTiliHa 4
Tema 1. Ilaker Neural network | JlaGopatop | [1-12] 6 2 THOKHI
toolbox. GUI-iatepdeiic. Ha
3-4 | Tema 2. Mogenp Heiipona. | Jlekiis, [1-12] 4, 2 THXKHIL
dyHerris akTHUBAIIii. caMOCTIliHa 4
Tema 2. Monens HelipoHna. | JJabopatop 4 2 THXKHI
HapuanHs HelpoHa. Ha
5-6 | Tema 3.  bararompomapkoBa | JIekmis, [1-12] 4, 2 THXHI
HEMpOHHa  Mepexa. AJTOpUTM | caMOCTiiiHa 4
3BOPOTHBOTO MO PEHHS
TTOMPJTKH.
Tema 3.  bararonpomapkosa | Jlaboparop | [1-12] 6 2 THKHI
HEHpOHHA  Mepexa. ANTopuT™ | Ha
3BOPOTHBOTO MO PEHHS
TIOMUJIKH.
7 Tema 4. Mepexi npsmoro | Jlekis, [1-12] 2, 1 TvKEeHb
MOIIMPEHHS CUTHAIY. caMocTiliHa 5
Tema 4. Mepexi npsmoro | Jlabopatop | [1-12] 4 1 THOKIeHb
MOIIUPCHHS CHUTHAITY. Ha




8-9 | Tema 5. Ilpouenypu HaBuaHHs Ta | JIekiis [1-12] 4, 2 THXHI
amanramii IIHM. Cratnyai Ta | CaMocTiiiHa 4
JMHAMIYHI HEHPOHHI MEpexi.
Tema 5. Ipouenypu nHaBuanus ta | JlaGoparop | [1-12] 6 2 TYKHI
amanranii IITHM. Craruuybni Ta | Ha
JMHAMIYHI HEHPOHHI MEpexi.
Jlaboparopna po6ota Nel.
10 Tema 6. Ilepcentponu. JliHiiH1 Jlexuist [1-12] 2, 1 TwxneHs
HEWPOHHI MepEKi. CamocrTilina 3]
Tema 6. [lepcentponu. JliHiiHi Jla6opatop | [1-12] 4 1 TIKICHD
HEHPOHHI Mepexi. Ha
Jlaboparopna po6oTta Ne2.
11- | Tema 7. PanianpHO-0a3ucHi | Jlekmis [1-12] 4, 2 THOKHI
12 HEHPOHHI Mepexi. CamocriiiHa 4
Tema 7. PaniansHo-6asucHi | Jlaboparop | [1-12] 6 2 THXKHI
HEHWPOHHI MEpexKi. Ha
JlaGoparopna pobota Ne3.
13- | Tema 8. Camoopranizaniitai | Jlekmis [1-12] 4, 2 THOKHI
14 HelipoHH1 Mepexi. [Ipomapok Tta | CamocriiiHa 5
kapti  Koxomena. ImosipuicHa
HEHPOHHA MEPEXKA.
Tema 8. Camoopranizaniini | Jlaboparop | [1-12] 6 2 THOKHI
HelipoHHi Mepexi. [Ipommapok Ta | Ha
kapti Koxonena. [mosipricHa
HEHpPOHHA MEPEKaA.
Jlaboparopua po6ota Ne4.
15- | Tema 9. Pekypenrtni HeiiponHi | Jlexiis [1-12] 4, 2 THXKHI
16 | mepexi. Mepexi Enmanma ta | CamocTiiina )
Xonoinaa.
Tema 9. PekypeutHi neitponni | JJaboparop | [1-12] 6 2 TIOKHI
Mmepexi. Mepexi Enmana Ta | Ha
Xonoinaa.

Jlaboparopna po6ota Ne 5.




