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

3aTBepakeHo
Ha 3aciiaHHl Kadeapu TUCKPETHOTO aHAII3y
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Cuiia0yc 3 HaBYAJIBHOI JUCHUILTIHU
“Bugo0yBaHHs JaHUX 3 BUKOPUCTAHHAM IITYYHUX HEHPOHHHUX
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110 BUKJIQIA€THCS B MEKax
OIIII «Cepeans ocsita (Indpopmaruka)»
0J151 3000y8a4ie neputoz2o (0aKanagpcvKo2o) pieHs euuioi oceimu
3 npeamMeTHoi crieianbHocTi 014.09 Cepenns ocBita (Inpopmaruka)
rany3i 3HaHb 01 Ocita/llenarorika

JIbBiB 2024 p.



HaszBa

BHHOﬁyBaHHﬂ AAHUX 3 BUKOPUCTAHHAM IITYYHHX HeﬁpOHHHX MeEpeEK

JUCHUILIIHA

Anpeca TlNonoBuuii kopnyc JIHY im. I. ®panka
BUKJIA/IaHHA M. JIbBiB, Byn1. YHiBepcuTeTchka 1
JUCHUILIIHA

DakyJIbTeT TA
kadeapa, 3a K00
3aKpinjieHa
AUCIHMUILIIHA

@daxynbTeT NPUKIAAHOI MATEMATUKU Ta IHPOPMATHKU
Kadenpa nuckpeTHOro aHami3y Ta IHTEIEKTyIbHIUX CUCTEM

I'any3b 3HaHb,
mudp Ta Ha3Ba

01 — ocBita/miegarorika
014.09 — cepenns ocBira (iH(popmaTHKa)

cneniajabLHOCTI
Buxaanaui Konoc Hanis MupociaBiBHa, JOIEHT Kadeapu TUCKPETHOTO aHAJI3y Ta
AUCIUTLTIHA IHTEIEKTyalbHUX CUCTEM, KaHAUAAT (i3.-MaT. HayK. (JIeKIii Ta jabopaTopHi
pob6otn)
KonrakTHa nadiya.kolos@Inu.edu.ua , https://ami.lnu.edu.ua/employee/kolos;
indopmanis I'onosHuit kopnyc JIHY im. I. @panka, kad. 360.
BHKJIaJa4iB M. JIbBiB, ByJl. YHiBepcUTeTChKa, 1

KoncyabTanii 3
NUTAHb HABYAHHSA
10 U CHUILTiHI

Koncynpranii B J€Hb TNPOBEACHHS JICKIIiH/1a00paTOpHUX
MOTIEPEIHHOO JOMOBJICHICTIO).

3aHATh (32

BiI0yBaOThCA
Cropinka kypey | https://ami.Inu.edu.ua/academics/bachelor/curriculum-education
Indopmanisa npo | Jlucuurutina “BunoOyBaHHS JaHUX 3 BAKOPUCTAHHAM IITYYHUX HEHPOHHUX
AUCUHHIIIHY Mepex”’ € MTUCIHUILIIHO BUIBHOTO BUOOPY JIJIsl OCBITHBO-TIpOdeciitHoT
nporpamu «Cepenns ocsita (Indopmartuka)y nepmroro (6akanaBpchbKOTo) piBHS
BULIOT OCBITH 3 TpeaMeTHO] crienianbHocTi 014.09 Cepenns ocBiTa
(TapopmaTrka), sika BUKJIAAAETHCS B 8-My ceMecTpi B 00¢si3i 4-X kpeauTiB (3a
€sporneiicbkoro Kpeautno-Tpancheproro Cucremoro ECTS).
Kopotka Ty4yHi HEHPOHHI MEpeXki € OTHUM 3 OCHOBHUX HANpPSAMKIB Cy4acHOi Teopil
aHoTauis HITYYHOTO 1HTEJEeKTY. B JaHOMy Kypci OCHTIKYEThCS CTPYKTYpa,
AUCUUILTIHU BJIACTUBOCTI Ta 3aCTOCYBAHHS IITYYHHX HEHPOHHUX MEPEXK.

PosrnsinaeTbest Gararo mNpukiIaAiB, NPaKTUUHUX 3aJad Ta KOMI'IOTEPHUX
excriepeMeHTIB. PeanizyloTbCsl IUTY4YHI HEHMpPOHHI MepeXl Ta aJrOpUTMH iX
HaBYaHHS U1 3a/a4 Kiacugikalii, KI1acTepHOTO aHalli3y, IPOrHO3YBaHHS
JAHUX.

Merta Ta miai
JUCHUILIIHA

MeTo10 1aHOTO KYypCy € HAaBYUTH CTYJICHTIB CTBOPIOBATH METOH Ta
BHCOKOE(EKTUBHI 1H(POPMAIIiiTHI TEXHOIOTII Ki1acudikailii Ha OCHOBI
HEHUPONOIIOHUX CTPYKTYP JJIs 3aBJIaHb BUI00YBaHHA AaHUX. Po3risgatoTecs
3a1a4i kinacrepusanii. OCHOBHA yBara 30cepe/pkeHa Ha Teopii Mepex
Koxonena Ta BupileHHi 3a1a4 BU00yBaHHS JaHUX 3 IX JTOIIOMOTOI0.
OCHOBHUM 3aBJIaHHAM KYpPCYy € aHAI3 pO3pOOICHUX METO/IIB BUITYYCHHS
SIBHUX 3HaHb 3 HEUPOHHUX MEPEXK 13 3a3HAUCHHSIM 1X 0OMEKEHb 1 oOacTei
3aCTOCOBHOCTI. A TaKOK MOJICTIOBAHHSI Ta TECTYBAHHS JISAKHUX INTYYHUX
HEHPOHHUX MEPEK B BUOPAHOMY KOPUCTYBaYEM MPOrPaMHOMY CEPETOBHIIIL.

Jlirepatypa aas
BHUBYEHHS
JUCHUILIIHA

OcHoBHA:

1. Cy660Tin C. O. HeiipoHHi Mepexi : Teopis Ta mpakTuka: HaBd. mocio. / C.
0. Cy660Tin. — XXutomup: Buz. 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.



mailto:nadiya.kolos@lnu.edu.ua
https://ami.lnu.edu.ua/employee/kolos
https://ami.lnu.edu.ua/academics/bachelor/curriculum-education
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Ardashir%2BMohammadazadeh&text=Ardashir%2BMohammadazadeh&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Ardashir%2BMohammadazadeh&text=Ardashir%2BMohammadazadeh&sort=relevancerank&search-alias=books

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]. — Peskum goctymy:
https://www.mathworks.com/products/deep-learning.html

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

JlonaTkoBa:

7. HNoGposcbka JI. M.Teopis Ta npakTHKa HEMPOHHUX MEpeX : HaB4. oci0. /
JI. M. lo6poschka, 1. A. JToopoBckka. — K. : HTYY «KIII» Bua-so
«ITonitexuika», 2015. — 396 c.

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

9. 10.B. Hixonbcekuii, B.B. [Taciunuk, FO.M. llepOuna, CuctemMu mMTy4HOTO
iHTenexry, JIbBis, 2010.

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

11. Pynenxko O.I., boapsucekuii €.B. IlTyuyHi HeHpoHHI Mepexi:
Hasuanpuwuit nocionuk. — Kuis : Kommnanis CMIT, 2006. — 404 c.

12. Tumomyxk I1.B. llltyuni HeliponHi mepexi: HaBuanpauii MOCiOHHUK. —
JIbBiB : Bumasuunrso JIeBiBCbKOI momiTexuiku, 2011. — 444 c.

O06car kypey 3aranpauii o0car: 120 roguH. AyTUTOPHHX 3aHATh: 64 ro., 3 HUX 32 roJAHHH
nekiii Ta 32 roauH 1abopatopHuUX 3aHATh. CaMOCTIHHOT poO0OTH: 56 TOIUH.
OuikyBani [Ticns 3aBepiIeHHS BOTO KypCy CTYIEHT Oy ie:
pe3yJbTaTu - BuxopucroByBaTH METOAM OOYHCITIOBAILHOTO IHTEIEKTY, MAIIMHHOTO
HABYAHHS HABYaHHS, HEUPOMEPEIKEBOI Ta HEUITKOT 0OPOOKH JJaHUX, TEHETUYHOTO

Ta EBOJIOLIHHOrO TMporpamMyBaHHsS s  pO3B’sA3aHHA  3aj]ad
po3Mi3HaBaHHs, MPOTHO3YBaHHS, Kiacudikaii, iteaTudikamii 00’ eKTiB
KEepyBaHHS TOLIO.

- 3acTOCOBYBAaTH METO/U Ta aNTOPUTMU OOUYHMCIIOBAIBHOTO 1HTENIEKTY Ta
IHTENIeKTyalbHOT'O0  aHaji3y JdaHuX B 3aJadax Kkiacudikarii,
IPOTHO3YBaHHS, KJIACTEPHOTO aHajli3y, MOIIYKY acOliaTUBHUX MPaBHII
3  BUKOPHCTAaHHAM  TNPOTPaMHUX  IHCTPYMEHTIB  MiATPUMKH
0araToBUMIPHOIO aHaNi3y JaHUX Ha OCHOB1 TexHousorid DataMining,
TextMining, WebMining.

- 3HaTM TUNM Ta NPUHUUNN (YHKIIOHYBAHHS HEWPOHHUX MeEpexX, iX
apxiTeKTypy; MeTOoAM BHUIOOYBAaHHSA 3HaHb 13 IITYYHUX HEHPOHHHUX
Mepex, OCHOBHU Teopii Mepex MpsIMOro HOLIMPEHHs, pajialbHO-
0a3MCHUX, PEKypPEeHTHHX MEpex Ta CcaMOOpraHizaliiiHuX KapT
KoxoneHna.

- Bwmitu cTBOproBatM Mojeni MITyYHUX HEMPOHHUX MEpEX 13 Hamepen
3aJlaHUMU BJIaCTUBOCTSIMH Y BUOpaHOMY IIPOrpPaMHOMY CEPEIOBHILL,
3aCTOCOBYBAaTH METOAM BUI00YyBaHHs IaHUX 3 BUKopucTaHHsM [ITHM.

Kypc 3a0e3neuye nadyrrs1 Takux komnerentnocreii: 3K-4, IIK-1, IIK-
O Ta mporpamuux pesyabtartiB HapuanHas: [IPH-18, [IPH-21

KirouoBi ciioBa

ITyyHna HelpoHHA Mepeka, HAaBYAHHS, TPEHYBaHHS IIHM, BXOJHU, BUXOH,
CUHANTHYHI Bar, HEMpoH, (QpyHKIliS aKTUBaIlii, CUTMOifa, QPyHKIIiS MOXHOOK,
QITOPUTM 3BOPOTHHOT'O PO3MOBCIOKEHHS MOXHOOK, MEPCENTPOH, MPOIIAPOK,
pamianpHO-0a3ucHa  Mepexa, 3aTpUMKW curHainy, kaprta KoxoHeHa,
peKypeHTHa Meperka, Mepeka XeaMaHa, HMOBIPHICTb.

dopmat Kypcy

Ouuuii



https://www.amazon.com/Margaret-H-Dunham/e/B001IXO19Y/ref%3Ddp_byline_cont_book_1
https://www.mathworks.com/products/deep-learning.html
https://www.coursera.org/instructor/andrewng
https://www.coursera.org/instructor/younes
https://www.coursera.org/instructor/kian-katanforoosh
https://www.coursera.org/learn/neural-networks-deep-learning

Temn

CXEMA HABYAIJIBHOI JUCLUIIIIHU (dooaembcs)

IincymkoBuii Ex3aMeH y KiHIll BOCBMOI'O CEMECTDY.
KOHTPOJ1b, hopma
IIpepexBizuTn J11s1 BUBUCHHS TUCHMIUTIHUA CTYACHTH MOTPEOYOTh 0a30B1 3HAHHS 3 KypCy
"Iluckperna maremaruka", "MatemaTtuuna Jsorika", "Teopis WMoBipHOCTEH",
"Teopist anropuTmiB'.
Hasuauabhni meroau | [IpesenTanii, nexiii
TA TeXHiKM, AKi [HauBinyansHi 3aBIaHHS
OynyThb ['pymnoBi mpoeKTH, MEHTOPCTBO
BHKOPHCTOBYBATH
s mig yac

BHKJIATAHHSA KypCy

Heo0xinne Kowmm’rotep, Internet.

00J1aTHAHHS

Kpurepii OuintoBanHs nposoauTbes 3a 100-0anpHo0 mKkanow. banu HapaxoBylOThCA
OLIHIOBAHHS 3a HACTYITHUM CITIBBIHOIICHHSIM:

(oxpemo nuist * TIOTOYHE OMHUTYBaHHs JabopaTtopHux pooOiT: 50% cemecTpoBOi ONIHKH;
KOKHOT'0 BUY MaKCUMallbHa KibKicTh OamiB 50;

HABYAJIBLHOIL * ex3ameH: 50% cemecTpoBOi OILIHKK; MAKCUMaJIbHA KUTBKICTh OITiB
AisLILHOCTI) 50.

* IlizcymkxoBa MmakcumanbHa KiTbKicTh 6aniB 100.
JlaGopaTopni po6oTu: OUiKyeThCs, IO CTYACHTH BUKOHAIOTH M'ATH
3aJIiKOBHX J1a00paTOpHUX POOIT 3 OLIIHIOBAHHAM MakcuMaibHO 1o 10 6anis
KOXHA.

OnintoBaHHs 1a00paTOPHUX POOIT MPOBOAUTHCS 33 CXEMOIO: .

e 100% — ymoBM 3aBIaHHS BUKOHAHO MOBHICTIO, aBTOP BIiJIOBiJa€e Ha BCi
3aMMTaHHS 111010 BUKOPUCTAHUX MITXO/IB, YITKO IHTEPIPETYyE OTPUMAaHI1
pe3yJIbTaTH, HEeMa€E 03HaK HEeJOOPOYECHOCTI,

e 80% — HaBeIeHO JIOTIYHO MPaBUJIBHY IOCHIIIOBHICTh PO3B’SI3yBaHHS,
QITOPUTMHU CKIIAJICHO TPAaBUILHO, OpaKye OKpEeMHX KOMEHTapiB, aBTOP HE
JIOCUTh TOBHO TIOSICHIOE BHUKOPHUCTAaHI MIJXOAM, HEMAa€ O3HaK
HeJ00pOUYECHOCTI;

e 60% — y mpaBWIbHIi MOCTIAOBHOCTI pO3B’SI3yBaHHs JOMYIIEHO OKpEMi
NOMMJIKH, SKI aBTOp YMi€ BHUIPAaBUTU IICJS 3ayBaKeHHS BUKJIaJaua,
Opakye KOMEHTapiB, Ha 3alMUTAaHHS LI0JI0 BUKOPUCTAHUX IIJIXOJIB aBTOP
BIJINOB1/Ia€ 3 MOMUJIKAMH, HEMA€ 03HAK HETO0OPOYECHOCTI,

e 40% — y mpaBWIBHIN MOCIIZOBHOCTI PO3B’I3yBaHHs MPOIYIIEHO OKPEeMi
eTany, 3aBJAaHHS BUKOHAHO YacTKOBO, aBTOpP HE pO3yMi€ HEIOJIKIB
oJIaHoi poOOTH, HE BMI€E iX BUIIPABUTH, HEMA€ 03HAK HEI0OPOUYECHOCTI;

e 20% - 3aBmaHHS BHUKOHAHO YacCTKOBO, aBTOp HE MOXE CaMOCTIITHO
IHTepIpETYBaTH OTPUMAaHI pe3yJbTaTH, BUIPABUTH IMOMUIKH, HEMae
03HaK HeTI0OPOYECHOCTI,

e 0% — 3aBnaHHs HE BUKOHAHO, 200 K BUSBICHO O3HAKH HEJTOOPOYECHOCTI:
3ar03UYEeHHs, aBTOP HE BOJIOAIE BIANOBIIHUM TEOPETHUYHUM MaTepiaioM
TOLLO;

AxajaemiuHa 100pouecHicTb: OuiKyeTbcs, 0 POOOTH CTYyAEHTIB OyayTh ix
CaMOCTIHHHUMU JOCITIDKEHHSIMH YU MIpKYBaHHSIMH. BiJCyTHICTh TOCHIIaHb HA
BUKOPUCTaHI kepena, ¢GaOpuKyBaHHS JDKepesd, CIUCYBaHHS, BTPY4YaHHS B
poOOTY HIINUX CTYACHTIB CTAHOBIISTH, alie HE 0OMEKYIOTh, MPUKIIATIMOXKITHBO]
aKaIeMIigyHO1 HEJI0O0pOYECHOCTI. Bussnenns O3HaK aKazaeMigHO]1
HEJOOpOYECHOCTI B MHUCHMOBIA pOOOTI CTyJEHTa € TJICTaBOO I i
He3apaxyBaHHS BHKJIaJadeM, HE3aJIeKHO BiJ MaciiTaliB IuiariaTy 4d oOMaHy.
BinBinyBaHHsA 3aHATH € BaXJIMBOIO CKJIAJ0BOI0 HaBYaHHA. OUIKY€ThCs, IIOBCI
CTYJEHTH BIJBIJAIOTh ycCi JeKLli Ta yjabopaTopHi 3aHATTA Kypcy. CryaeHtu




NOBUHHI 1H(POpPMYBaTH BHKJIaJadya IpPO HEMOXJIMBICTh BIIBINATH 3aHATTA. Y
OyIp-sIKOMY  BUNAAKY CTYICHTH 3000B’s13aHi1 JOTPUMYBATHUCA
TEpMiHiB,BU3HAYCHUX JAJII BUKOHAHHS BCIX BUMAIB MHCbMOBHUX|
poOIT Ta IHIMBIAYyaJbHUX3aBaHb, MIEPEI0AUYCHUX KYPCOM.
Jlitepatypa. Ycs niteparypa, Ky CTyICHTA HE 3MOXKYTh 3HAUTH CAMOCTIHHO,
OyJe HaJlaHa BUKJIaJayeM BUKJIIOYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenadi
TpeTiM ocobam. CTy/IeHTH 3a0XOUYIOTHCS /10 BUKOPUCTAHHS TaKOX W 1HIIOT
JiTepaTypu Ta JKeped, SKUX HeMae cepe]] peKOMEHJOBaHUX.
IMosiTuka BucTaBJeHHs 0axiB. BpaxoByroTbcs Oanu, OTpHMaHi TpHU
MOTOYHOMY ONHTYBaHHI, CaMOCTiHHIA poOoTi Ta ©Oamu MiICYMKOBOTO
tectyBaHHsL. [IpH 1boMy 000B’SI3KOBO BpaXOBYIOTHCS TPUCYTHICT HA 3aHATTSIX
Ta aKTHBHICTh CTYJCHTa IiJ] 4ac JIa0OPaTOPHOTO 3aHATTS; HEIOIMyCTUMICTh
IPOIYCKIB Ta 3ali3HEHb Ha 3aHATTS; KOPUCTYBaHHS MOOUTBHUM TeiedOHOM,
MJIAHIIETOM UM IHIIMMHU MOOUTBHUMU TPUCTPOSIMU IT1J1 Yac 3aHATTS B LUISAX, HE
IIOB’S3aHUX 3 HaBYAHHIM; CIIMCYBAaHHS Ta IUIAriaT; HECBOEYACHE BUKOHAHHS
MOCTAaBJIEHOTO 3aBAaHHs 1 T. 1H.
XKonni popMu nopyueHHs akaaeMiuHOT J0OPOYECHOCTI HE TOJIEPYIOTHCA.




IIutanus no
eK3aMeHy

[ToHATTS MITYYHOT HEHPOHHOT MEPEKI.

Enementn LIIHM. OcHOBH apXiTEeKTypH HEHPOMEPEKI.
Hauanns IIIHM.

[Iepcentpon.

BararoiapoBuii nepcenTpoH.

PamiansHo-0a3ucua HM.

Wmosipuicra HM.

Pexypentna HM. Mepexi Enmana 1 Xondinaa.

3acaau caMmoopraHi3ariii.

Camoopranizaniitni kapta KoxoHeHa Ta alropuT™ IXHBOTO HaBYaHHS.
BnactuBocti kapt Koxonena.

Bisyanizauis ganux. [HTepnpuTaiis Ta miaroTroBka MOJENI.
Hapuanns ta nepesipka IIHM.

OnuryBaHHs

AHKETY-OIlIHKY 3 METOI0 OIlIHIOBaHHS SKOCTI Kypcy Oynae HagaHO TIO
3aBepUICHHI Kypcy.

Cxewma Kypcey
Tu | Tema, ni1aH, KOPOTKI Te3u dopma Jlirepatypa. | 3aBnann | Tepmin
K. aisuibHOCTI | Pecypem B | 11, roj BHKOHAHH
(3aHsATTA) iHTepueTi 3
1-2 | Tema 1. Cepenosuiie Matlab. Jlekuis, [1-12] 4, 2 TWXKHI
camocCTiifHa 6
Tema 1. Ilaker Neural network | Jlaboparop | [1-12] 4 2 THOKHI
toolbox. GUI-iutepdeiic. Ha
3-4 | Tema 2. Mogenp Heipona. | Jlekiis, [1-12] 4, 2 TWXKHI
OyHewis aKTUBALi. caMmocTiliHa 6
Tema 2. Mogens  Heilipona. | Jlabopartop 4 2 TYOKHI
HapuanHs HelpoHa. Ha
5-6 | Tema 3.  bararompomapkoBa | JIekiis, [1-12] 4, 2 THXKHI
HEMpOHHa  Mepexa. AJTOpUTM | caMOCTiliHa 7
3BOPOTHBOTO MOIIUPEHHS
TTOMMUJIKH.
Tema 3.  Bararonpomrapkosa | JJabopatop | [1-12] 4 2 THKHI
HEHpOHHA  Mepexa.  AJITOPUTM | Ha
3BOPOTHBOTO HOIIMPEHHS
TIOMUUJIKH.
7 Tema 4. Mepexi npsmoro | Jlekis, [1-12] 2, 1 TixneHn
MONIMPEHHS CUTHATY. caMoCTiitHa 6
Tema 4. Mepexi npsmoro | Jlaboparop | [1-12] 4 1 TwxneHb
MOIIMPEHHS CUTHATY. Ha




8-9 | Tema 5. Ilpouenypu HaBuaHHs Ta | Jlekiis [1-12] 4, 2 THXHI
amanranii IIIHM. Cratnyai Ta | CamocTiliHa 6
JTUHAMIYHI HEHPOHHI MEPEKi.
Tema 5. Ilpouenypu HaBuanus Ta | Jlabopatop | [1-12] 4 2 THXKHI
amarrramii IIIHM. Cratuuni ta Ha
JTUHAMIYHI HEHPOHHI MEPEXKi.
3anikoBa nmaboparopHa podora Nel.
10 Tema 6. Ilepcentponu. JliHilH1 Jlexuist [1-12] 2, 1 TwxneHn
HEWPOHHI MepeKi. Camocriiina 6
Tema 6. Ilepcentponu. JliHiiHI Jla6opatop | [1-12] 4 1 Tk IeHb
HEHPOHHI Mepexi. Ha
3anikoBa jabopatopHa podoTa Ne2.
11- | Tema 7. PanianpHO-0a3ucHi | Jlekis [1-12] 4, 2 THKHI
12 HEHPOHHI Mepexi. CamocriiiHa 6
Tema 7. PanianbHo-6asucHi | JlaGopatop | [1-12] 4 2 THXKHI
HEHWPOHHI MEPEeKi. Ha
3anikoBa nabopaTopHa podoTa Ne3.
13- | Tema 8. Camoopranizamiiiai | Jlekmis [1-12] 4, 2 THOKHI
14 HeliponHi mepexi. [Ipomapokx Ta | CamocTiiina 7
xapru  Koxomena. Vimosipuicna
HEUpPOHHA MEpEXKa.
Tema 8.  Camoopranizamiitai | Jlaboparop | [1-12] 4 2 THOKHI
HelipoHHi Mepexi. [Ipomrapok Ta | Ha
kapti Koxonena. IImosipHicHa
HEWpPOHHA MEPEXKaA.
3anikoBa naboparopHa podorta Ne4.
15- | Tema 9. Pekypenrtni HeiponHi | Jlekiist [1-12] 4, 2 THXKHI
16 Mepexi. Mepexi Enmana Tta | CamocrtiiiHa 6
Xomndinaa.
Tema 9. Pexypenrtni He#iponni | Jlabopatop | [1-12] 4 2 TIKHI
Mepexi. Mepexi Enmana Ta | Ha
Xomndinna.

3amikoBa nabopaTopHa pobdota Ne 5.




