MIHICTEPCTBO OCBITH I HAYKH YKPATHU
AbBiBCHKUI HAIlIOHAABHMI yHiBepcuTeT iMeHi IBana ®panka
PaKyAbTET MPUKAAAHOT MATEMATHKHA Ta iH(POPMATHKH
Kadeapa npuxaasHoi MaTeMaTHKH

3aTBepaKeHo
Ha 3acinansi
Kadeapu NpHKIaTHOT MATEMATHKH
daxynpTeTy UpPUKIAZHOI MaTeMaTHKH Ta
iHpopMaTHKH
JIbBIBCHKOTO HAIiOHAJIBHOTO YHIBEPCHTETY
iMeHi [Bana ®@panka
(mpotoxon Ne _1 Bix 31 cepnus 2023 p.)

; . 3aBixyBau Kadenapu

POPMATUKH /i) f e~z—  1Opiit SILYK

Cunadyc 3 HaB4aJIbHOI JUCHHMILIIHH
“CyuacHi MeTOIH KOMIT'IOTEPHOI0 MO/IeTIOBaHHS ",
mo Bukjaagaersest B mexkax OIII [Ipuknagna maremaTuka
APYroro (MaricrepcbKoro) piBHsi BULIOI OCBITH [Jis1 3100yBayiB 3

cneniaabHocTi 113 — npukjagHa MaTeMaTuKa

JIsBiB 2023 p.



Ha3sa qucuuniainm

CydacHi MeToI1 KOMI FOTEPHOTO MOJISTIOBAHHS

Anpeca BUKJIQIaHHH
JUCHUITIHA

INomosuwmit koprryc JIHY im. 1. dpanka
M. JIbBiB, Bys. YHiBepcuTeTchka |

®dakyJabTeT Ta Kadeapa, 3a
SIKOI0 3aKpinyieHa
AUCHHILTIHA

dakynbTeT NPUKIaJHOT MATEMAaTHKH Ta iHPOPMAaTHKH
Kadenpa npukinagHoi MaTeMaTHKN

I'any3b 3HaHb, LIUQP Ta
Ha3Ba cHeliaJbHOCTI

11 — maremaTHKa Ta CTATUCTUKA
113 — mpukagHa MaTeMaTUKa

Buxkaanaui
JTUCIHUILIIHA

[lepeiimnbina Anapiii AnppiiioBnd, kaHmuaatr (i3sMKo-MaTeMaTHYHUX HayK,
JIOLICHT Ka(eIpH NMPHUKIIATHOT MATEMATUKH

KonrakTHa indopmanin
BHKJIAa4iB

andrii.pereimybida@Inu.edu.ua; https://ami.lnu.edu.ua/employee/pereymybida-
andriy-andriyovych

l'onosuuit kopryc JIHY im. I. ®panka, ka6. 378.

M. JIbBIB, ByJI. YHIBEpCUTETCHKA, 1

KouncyabTanii 3 nutanb
HABYAHHSA N0 TUCHUILTIHI
BiT0yBalOTHCA

Koncynpranii B IeHb TpOBEeHHS JIEKITi11/1a00paTOPHIUX 3aHATh
(3a monepeAHBOI0 JJOMOBJICHICTIO).

Cropinka qucuuniinm

https://ami.Inu.edu.ua/course/suchasni-metody-komp-iuternoho-modeliuvannia-
prykladna-matematyka

Indopmanis npo
AUCHHUILIIHY

Jucuurutina “Cy4acHi METOM KOMIT FOTEPHOTO MOJICIIFOBAHHS" € TUCITUILTIHOO
Ha BHWOIp 31 cmemiasbHOCTI 113 — TpHWKIamHa MareMaTWka JUIsl OCBITHBOT
nporpamu “IlpuknagHa Matemaruka”’, sika BUKIANAETbcs B 1-My cemecTpi B
o0cs3i 4,5 kpegutn (3a €Bpometicekoro Kpemutno-Tpancdeproro Cucremoro
ECTS).

Koporka anorauis
JTUCHHTILTIHA

Kypc "CydacHi MeToIu KOMITTOTEpPHOTO MOJETIOBaHHS" TOTIOMOXKE CTYACHTaM
rMoIIe 3pO3yMITH TIPUHIUIN Ta MPAaKTUKY OOpOOKH BETMKHWX MAcHBIB JaHUX,
Bukopuctanss 6i6miorexku TensorFlow 2.0 qus peanizauii riamOoKoro HaBYaHHS
Ta CTBOPEHHS KOMIT'IOTepHUX Moaeneill. CTyAaeHTH BHUBYaTUMYTh METOIU
aHaizy, omnTuMi3alii, Ta Bi3yamizamii JaHMX, a TaKOXK JI3HAIOThCH, SK
pO3B'SI3yBaTH CKJIQJHI 3aBIAaHHA 3 OOpPOOKM JaHWX, 3aCTOCOBYIOYHM CYyYacHi
TEXHIKU Ta iIHCTPYMEHTH.

Meta Ta miji THCHUILTIHA

Mera kypcy "CydacHi MeTOAM KOMITIOTEPHOTO MOJICIIOBAaHHS" TMOJIATAE B
HaJIaHHI CTYJICHTaM 3HaHb, HABHYOK Ta MPAaKTUYHOTO JIOCBiJY 3 BUKOPUCTAHHS
CYy4acHHUX METOJIIB 0OPOOKM BEIMKUX MACHUBIB JaHUX Ta TIMOOKOTO HABYAHHS 3
BukopuctanasaM TensorFlow 2.0. ['oJlOBHOIO METOIO € PO3BUTOK CTYACHTCHKOT
3IaTHOCTI CTBOPIOBATH Ta BIPOBAKYBATH KOMITIOTEPHI MOJENI HIJS aHaTi3y
JIAHUX, BUPIIICHHS CKJIaJHUX 3aBJaHb Ta peaji3allii iHHOBAIIHHUX MPOEKTIB Y
pi3HuX cdepax.

Lini kypcey:

1. Ilo3HallOMHUTH CTYAEHTIB 3 OCHOBaMH OOpPOOKM BEIIMKHX MAacHBIB JaHUX,
rMOOKOro HaBUaHHs Ta BUKopucTaHHs 06i0miorekn TensorFlow 2.0. Poskputh
Cy4JacHi METOAM Ta MiAXONIW N0 aHalli3y JAaHWX, CTBOPEHHS OOYMCITIOBAIIBHUX
MOJIeIIeH Ta BUPIIICHHS 3aB/IaHb.

2. HaBuuTH cCTymeHTIB 3acTOCOBYyBaTH HaOyTi 3HaHHS Ta HABUYKHA JUIA
pO3B'A3aHHS peabHUX MNpOOJIeM y pI3HUX Taly3sX: aHali3 JaHuX,
po3mizHaBaHHS 00pa3iB, NETEKTyBaHHS OO'€KTIB, MPOTHO3YBAHHS, MPUIHITTS
pileHs Touio.

3. Po3BuBaTH BMIiHHA CTYAEHTIB CaMOCTIHHO IOCH)KyBaTH HOBI METOAH Ta
MiXO0/IH, 3aCTOCOBYBATH 1X JUIS PO3B'SI3aHHS BUKJIMKIB CY4aCHOTO aHAIIi3y JIaHUX
Ta 00YHCIIOBAIHHOTO MOJIETIOBAHHSI.

JlitepaTtypa nJisi BUBYEHHS
JUCHHUILIIHA

1. Pramod Singh , Avinash Manure. Learn TensorFlow 2.0, 2020

2. Martin Kleppmann. Designing Data-Intensive Applications, 2022

3. https://ua.udemy.com/course/tensorflow-2/learn/lecture/15155382#overview
4. Vitaly Bezgachev. How to deploy Machine Learning models with
TensorFlow, 2017 // https://towardsdatascience.com/how-to-deploy-machine-



https://ua.udemy.com/course/tensorflow-2/learn/lecture/15155382#overview
https://towardsdatascience.com/how-to-deploy-machine-learning-models-with-tensorflow-part-1-make-your-model-ready-for-serving-776a14ec3198

learning-models-with-tensorflow-part-1-make-your-model-ready-for-serving-
776a14ec3198

Oo6csr kypcey

3aranpHuii 00car: 135 roauH. AyauTopHHX 3aHsTh: 48 rox., 3 HUX 32 TOJ.
nexii Ta 16 rogun maboparopaux 3aHaTh. CamoctiiiHoi podoTw: 87 ro.

OuikyBaHi pe3yJbTaTH
HaBYaHHS

[Ticns 3aBepIIeHHS IIHOTO KypCy CTYACHT Oye:
3unartu:

- KOHIIEMIIii, 0COOJMBOCTI Ta BUKJIMKH, TIOB'I3aHi 3 00pOOKOI0 Ta aHAIi30M
BEJIMKHAX OOCATIB TAHUX

- PO3YMITH MPHUHIMIIKA Ta KOHIEMIIi ITMOOKOro HABYAHHS, BKJIHOYAOYUU
HEWPOHHI Mepexi, QyHKIIl akTUBallii, 3rOPTKOBI Ta PEKYpPEHTHI LIapH
TOIIIO;

- ocHoBu 0ibmiorekn TensorFlow 2.0 s cTBOpeHHS Ta TpEHYBaHHS
MO/IeJi TITHOOKOTO HAaBYaHHS, BUKOPUCTOBYIOYH ii (DyHKITIOHAI.

Bwmitu:

- CTBOpIOBaTH, HAJAINTOBYBATH Ta TPEHYBAaTH HEHPOHHI
BUKOpHUCTaHHAM 0i0mioreku TensorFlow 2.0;

- BHUKOPHWICTOBYBATH IHCTPYMEHTH IJIsS aHATI3y Ta Bizyamizallii JaHUX, IO
JIOTIOMAraroTh 3pO3YMITH Ta BUSBUTH MATEPHU;

- po3poOJsATH, HATPEHOBYBATH Ta HAJIArOKyBaTH MOCII JUIsl PI3HUX
3amad  MOOKOTO HAaBYaHHSA, TaKUX SK KiIacHdikaris, perpecis,
po3mi3HaBaHH 00pa3iB TOIIO;

- BHUKOPHICTOBYBaTH METOJHM Ta IHCTPYMEHTH ISl OITHMI3allii Ta 00poOKH
BEJIMKUX 00CSATIB TaHUX, 30KpeMa B KOHTEKCTI TNIMOOKOT0 HaBYaHHSI.

Mepexi 3

Kuarouosi ciioBa

I'muOunne HaBuanHs, tensorflow, HeHpOHHI Mepexi, po3Mi3HaBaHHS 00pasiB,
BUISIBJICHHSI TTATCPHIB

dopmat Kypcy Ounwii. [IpoBeneHHs nekwii Ta ceMiHapis
Temu ITopano HI/I)K‘ie y tabmumi Cxema kypcy “CydacHi MeTOIM KOMIT'IOTEPHOIO
MO/IEJIFOBAHHSI
MMincyMKoBHiIi KOHTPOJb, | 3aJiK
dopma
[lepenbauaeTbcsi 3HaHHS OCHOB HporpaMyBaHHS MoBOIO Python, 3HaHHA Ta
IIpepexBiznTn PO3YMiHHA MAaTeMaTH4HOI CTAaTUCTUKH, OCHOBM MAIIMHHOIO HAaBYaHHS,

PO3yMiHHS HOHATH PO 0OPOOKY BEIIMKUX MACHUBIB JTaHHX.

Hapuanbhi MeToau Ta
TexXHiKH, AKi 0y1yTh
BHKOPHMCTOBYBATHCH Iij
yac BUKJIAIAHHS KYpCY

[Ipe3enrartii, nexii, ceMiHapw.
JloMarnHi Ta iHIUBINYya bHI 3aBIaHHS

HeoO0xigne 001agHaHHA

Komm’1otep i3 moctynom A0 iHTEpHETY

KpuTepii oninroBanHus (ok-
PeMo U1 KOKHOTO BHIY
HABYAJIbHOI TislIbHOCTI)

OuinroBanHs nmpoBoauthes 3a 100-0anpHOI0 miKanor. bamu HapaxoByHOThCS 3a
HACTYITHUM CITiBBITHOIIICHHSIM

* IlinroToBka Ta mpoBeAeHHs TrpymoBoi auckycii: 20% cemecTpoBoOi OLIHKH;
MaKCHUMAaJIbHA KUIbKICTh OaitiB 20;

* iHIUBiAyanbHI 3aBaaHHs : 80% ceMecTpoBOl OLIHKK; MaKCUMaJIbHA KUTbKICTh
Oanie 80 (4 inaMBimyalbHI €TalM 3 3aBEPIICHOIO Mpe3eHTamie podotu 1o 20
OatiB);

3aranom nipotsarom cemectpy 100 Gai.

AxaneMiuHa godpouecHicTb: OuikyeThCs, IO POOOTH CTYIOEHTIB OyayTh ix
OpUTIHAILHUMH JIOCITI/DKEHHSIMH YM MipKyBaHHSIMHU. BinCyTHiCTh TIOCHIIaHb Ha
BUKOPHCTaHI Jpkepena, (GaOpHKyBaHHS JDKEpel, CHUCYBaHHS, BTPy4YaHHsS B
poOOTY IHIIMX CTYACHTIB CTAHOBJISTH, aJie HE 0OMEXYIOTh, MPHUKJIAIH MOXKIIUBOT
aKameMigTHOT HEZ00POYECHOCTI. Busasiaerns 03HAaK aKameMigHo1
HEIOOpOYECHOCTI B MHUCHMOBIM pPOOOTI CTyAEHTa € TMIiACTaBOK JJis i
He3apaxyBaHHHS BUKJIaadeM, He3aJIeKHO BiJl MacTaliB roiariaTy 4u oOMaHy.
BinBiganus 3aHATh € BaXJIMBOIO CKJIaJ0BOI HaB4yaHHsA. O4YiKyeThCs, MO BCi
CTYJIEHTH BiZBIIAIOTh yCI JEKIii Ta Ta00OpaTOPHI 3aHATTS KypCy, SKIIO iHIITe HEe




pErIaMeHTy€eThCSL MPAaBWIAMH  Y3TO/DKEHHMMH 3 JIeKaHaToM  (akyJIbTeTy
MPUKJIAAHOT MaTeMaTuku Ta iHpopMaTuku. CTyIeHTH MOBHHHI iH(OpMYyBaTH
BUKJIaJaya TMPO HEMOKIUBICT BiABINATH 3aHATTA. Y OyAb-SKOMY BHIIQJIKy
CTYZIEHTH 3000B’s3aHi JOTPUMYBATUCS TEPMiHIB BU3HAUCHUX JJII BUKOHAHHS
JOMAIIHIX Ta iHIMBIAyaJbHUX 3aBIaHb, Iepel0adyeHuX KypCOM.

Jlitepatypa. Ycs mitepatypa, Ky CTYISHTH HE 3MOXKYTh 3HAHTH CaMOCTIIHO,
Oyzne HajaHa BHKJAJaueM BHUKIIIOYHO B OCBITHIX HiJIsAX Oe3 mpasa ii mepenmaui
TperiM ocobaMm. CTyAeHTH 3a0XO0YYIOThCSA /0 BUKOPHUCTaHHS TakoX I 1HIIOL
JiTepaTypH Ta JUKeped, IKUX HeMae cepel] pEeKOMEHIOBaHHUX.

HousiTuka BucTaBJIeHHA 0adiB. BpaxoBytoTscs Oanu HabpaHi 3a MATOTOBKY Ta
NPOBENEHHS TPYMOBOi OHCKycii Ta iHmuBiyanbHi 3aBpaHHA. [lpu npomy
000B’SI3KOBO BPaxOBYIOTbCSI PUCYTHICTh Ha 3aHATTSX Ta aKTUBHICTH CTYACHTA
i 9ac J1aDopaTOpPHOTO 3aHATTS; HEJOMYCTHMICTh MPOITYCKiB Ta 3alli3HEHb Ha
3aHATTS; KOPUCTYBaHHS MOOUIbHMM Tele(GOHOM, ILIAHIICTOM YH IHIIMMH MO-
OUIbHUMH HPUCTPOSMH HiJ Yac 3aHATTS B LUIAX HE IOB’A3aHUX 3 HABYAHHSM;
CIKCYBaHHS Ta IUIariaT; HECBOEUYACHE BMKOHAHHS MOCTABJICHOTO 3aBJAHHS 1 T.
iH.

XKoani hopmu nmopynieHHs akageMiqHO1 T0OPOUECHOCTI HE TOIEPYIOThCA.

OnuryBaHHs

OuiHroBaHHS SKOCTI Kypcy Oynme nmocrymHe y cuctemi “Dekanat” micns
3aBEPIICHHS KYpCy.

Cxema kypcey “CyuacHi MeTOIH KOMII'IOTEPHOT0 MOAETIOBAHHA"

Tux
JeHb

Tema, nj1aH, KOPOTKi Te3n dopma Jlitepartypa. 3aBaanns, Tepmin

OisTBHOCTI Pecypcu B ronu. BUKOHAHHA
(3aHATTH) iHTepHeTI

1

HIrygnwuii iHTENeKT. 3ama4i Jlexuis (2 rox.) OnparroBaTtu 1 TnxneHb
MITYYHOTO IHTENEKTY

MaTepiaid JIEeKIii
(3 ronm.)

3amaua xnacudikarii Ta
KJIacTepH3alii - IBUAKAN OTIIS Marepiaiy JeKiii
nepes BUKOPUCTaHHIM

Jlexris (2 ron.) OmnpargroBaTa 1 T IeHs

(3 rom.)

2.1

[TigroroBka cepemoBuIIa

JTaGoparopHa [1,3] Busuenms
poborta (2 rox.) PO3TOPHYTOTrO
CepenoBHIIA.
[inOip 3amayi ans
ananizy. [lomryk
BIIKPUTHX 2 THXHI1
JoKepet
iHHpOpMaiLii s
3anavi
krmacudikamii
(6 ron.)

Ocnosu Ternsorflow 2.0

Jlexuis (2 rox.) | [3] Section 2 OmnpautoBatu 1 TIXIEeHb
Marepiany JeKiil
(3 Tonm.)

[ToOymoBa HeHPOHHUX MEpex Jlexuist (2 rox.) | [3] Section 3 OmnpargroBaTa | THXICHD

MaTepiaau JeKIil
(3 ronm.)

4.1

OOroBOpeHHS 00paHUX MaHUX IS JlabopaTopHa [1,3] OO6roBopeHHS 1 TIxaeHb

aHaizy

pobora (2 rox.) 00paHuX 3aay.
Huckycis mpo
0i3HEC MOJIETi.
[Min6ip
PO3LIUPEHOTO
Habopy JaHUX




I 3a1a4i
kaacudikartii.
Etan 1 (3rox.)

3ropTKOBi HEHPOHHI MEpEXKi

Jlexris (2 ron.)

[3] Section 4

OmnpargroBaTa
MaTepiaau JeKIil
(3 ronm.)

1 THXKOEHD

PexypenTHi HefpoHHI Mepexi

Jlexrist (2 rox.)

[3] Section 5

OmnpargroBaTa
Marepiaim JeKIii
(3 ronm.)

1 Tk IeHb

6.1

[TobynoBa HEHPOHHOT MEpEXKi I
3amad Kiacugikarii

JlabopaTopHa
poborta (2 ron.)

[1.3]

[Tobynosa
HEHUpPOHHOT
Mepexi st
obpanoi
NPEeaMETHOL
oOmacri. 3amgaya
knacuikarrii.
Eram 2 (9 rox)

2 THXKHI

Transfer Learning - mepenecenns
HaB4YaHHsA

Jlexris (2 rom.)

[3] Section 6

OmnpargioBaTa
MaTepialli JIeKIii
(3 ronm.)

1 Tk IeHs

HaBuaHHs 3 miaKpirIeHHsIM

Jlextis (4 ron.)

[3] Section 7

OmparroBaTi
MaTepialy JIeKIii
(3 ronm.)

1 Tk IeHb

8.1

AHaJi3 OTpUMaHHUX pe3ylbTaTiB
kiacugikarii - moxubka Moaeni

JlabopaTopHa
poborta (2 rox.)

[1.3]

Amnanis
OTpPUMaHUX
OXHUOOK IS
o0paHux
Mozenei. Iomryk
METOIB
YIOCKOHAJICHHS
OTPUMAaHOT
moxeni. Etam 3
(9 ron.)

3 TuxKHI

Ipukian BUKOPUCTAHHS HABYAHHS 3
MiAKPITUICHHSIM

Jlekuis (2 rox.)

[3] Section 8

OmpattoBaTi
MaTepiaiy JIeKIii
(3 ron.)

1 Tk IeHs

10

Bamigamisa manux

Jlexuis (2 rox.)

[3] Section 9

OmnparttoBaTi
MaTepiai JIeKIii
(3 rom.)

1 Tk IeHb

10.1

PoGora Hag MoJewTo Ta
npe3eHTallis 0i3Hec-Mo el

JlabopaTopHa
po6ota (4 rox.)

[1.3]

Po3po0xka Oi3Hec-
Mojeni inei
moOyIoBaHO1 Ha
o0paHiit
MIpeIMETHIN
obuacri (9 rox)

2 THXKHI

11

O6poo6ka nanux y Tensorflow

Jlekuis (2 rox.)

[3] Section 10

OmpattoBaTi
MaTepiaau JeKIil
(3 Tom.)

1 Tk IeHb

12

Fashion API

Jlekuis (2 rox.)

[3] Section 11

OmpattoBaTi
MaTepiaau JeKIil
(3rox.)

1 Tk IeHb

121

IIpesenranis pinanpHOT podoTy Ul

JlabopaTopHa
poborta (2 rox.)

[1.3]

ITinroroska mo
00roBOpeHHs
OTPUMaHHX
pesynbrariB. Etan
4. Yacr. 1. (6 ron)

2 TYOKHI

13

Knacudikairis 300pakeHb

Jlexis (2 ron.)

[3] Section 12

OmparroBaTi
Marepiaim JeKIii
(3 ronm.)

1 Tk IeHb

14

Tensorflow st MOOUTEHMX
3aCTOCYHKIB

Jlekuis (2 rox.)

[3] Section 13

OmpartroBaTi
MaTepiai JIeKIii
(3 ronm.)

1 TrxIeHD




14.1 | Ipesenranis ¢inansHOI podotn Y1 JlabopatopHa [1,3] OO6roBopeHHs
po6ota (2 rox.) OTpUMaHUX
pesyabrari. Etan
4. Yacr. 2
15 PosnosineHe HaBYaHHS Jlexuis (2 rox.) | [3] Section 14 OnpariroBaTu 1 THXICHB
MaTepiaiy JIeKIii
(3 ron.)
16 Sk posropratu TF npoexT i3 Ornsnosa [4]
A0 | TPEHOBAHOK MOJEILTIO nexuis. [Toza

IIPOrpamor0




