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JTUCHUILIIHHA

Oo6car pucuumainm | 3 kpeautu €EKTC, 90 rog.

IMocuiianust HA https://d-learn.pnu.edu.ua/
calT
JTUCTAHIIMHOIO
HABYaAHHA

BianosinHo A0 rpadiky KOHCYJIbTalLli, SKUI pO3MIILICHHMA
Ha 1H(popMaIiiiHOMY caiiTi KadeapHu KOMIT FOTEPHO1
1HXKEHEPIT Ta eJICKTPOHIKH

KoncyabTanii

2. AHOTALifl 10 HABYAJIBLHOI AMCHHUILIIHA

Jucuunnina « HelipoHH1 Te€XHOJIOT1] B IHPOKOMYHIKAIIHHUX CUCTEMAaX) HAJIECKUTh
JI0 TIepeTiKy BUOIPKOBUX HABYAIBHUX JUCITUIUTIH 32 OCBITHIM pIBHEM «OaKajaaBpy,
IO TPOIMOHYIOTHCA B paMKax ITUKIY MpogeciiHOl Ta MPaKTUYHOI MiJATOTOBKHU
CTYJICHTIB 3a OCBITHBO-TIpO(heciitHOI0 Tporpamoro «Komr toTepHe npoeKTyBaHHS
IHTETPAIbHUX CXEM.

[IpeameToM HaBYATKLHOT AUCIHIUIIHA € BUBUCHHSI METO/IIB aHAJII3y, MOJICTIOBAHHS
Ta BUKOPHUCTAHHS TEXHOJOTII mTy4HuX HerponHux mepex (IIIHM); ocBoeHHs
3HaHb, IO CKJAJAl0Th OCHOBY HAYKOBHUX YSBJIEHb MPO TEOPir0, 1HPOpMAIliiH1
nporiecu, cucremu, TexHosiorii Ta wmoxaem [IIHM; oBonomiHHS BMiHHSIMU
IpamoBaTd 3 PI3HUMHU NAKeTaMH MNPUKIAAHUX NpOorpaM MOJAEIIOBAaHHSA Ta
npoektyBanHs [ITHM; BukopucTtoByBaTH HaOyTi 3HaHHS B MPAKTUYHIN oOnacti
1H(HOKOMYHIKAIIITHUX CHCTEM.

3. MeTa Ta miJii HABYAJbHOI JUCHMILTIHA

MeTor0 BHUBYEHHS HaBUYalIbHOI JUCHMIUIIHU € TIATOTOBKA MaiOyTHHOTO
TEeXHIYHOTO (axiBUsg B Taidy3l ENEKTPOHIKH, EJEKTPOHHMX KOMYHIKAIlii,
npwIao0yIyBaHHS Ta pallOTEXHIKA BIAMOBIIHO 10 TATy3€BOTO CTAHAPTY BHIIOT
OCBITH.
OCHOBHUMMU ITIJIIMU BUBYCHHSI TUCIUTUIIHY €:
- BUBUCHHSI METOJIB aHalli3y, MOJEIIOBaHHA Ta BUKOPUCTAHHSA TEXHOJIOTIi
MITY4YHUX HelpoHHuX Mepex (LITHM);




- BuBueHHA Mojaeneit [ITHM;

- BuBueHHsa MeTonosorii HTHM;

- BUBUCHHS MAKETIB MPUKJIAJHUX MPOTpaM MOJEIIOBAHHS Ta IMPOEKTYBaHHS
[THM;

- BUKOPUCTAaHHS OTPUMaHUX 3HaHb B MPAKTUYHIN 001acTl 1HOOKOMYHIKAIIHHUIX
CUCTEM.

- BUBYCHHSI METO/[iB aHaJi3y, OLIHIOBAHHS MOTPIIIHOCTI, MOJICIIOBAHHS CHCTEM
Ta MPOIIECIB, OIIHIOBAaHHA AKocTi Moaeni [ITHM;

- OBOJIOAIHHS TPUHIUNAMH Ta HaBUKamu BrpoBakeHHs [IIHM B
1H(OKOMYHIKAIIIIHI CUCTEMH,

- OMaHyBaHHS HAaBHUKIB (OpPMYyBaHHS, aHaNI3y 1 MNPUUHATTSA PIIICHHS TIPO
HANWOUIBII MEPCIIEKTUBHI MTPOEKTHI PIIICHHS.

VY pe3ynbTaTi BUBYEHHS HABUAJIBHOI TUCIUIUTIHYU 3100yBay OCBITU MOBUHEH

3HATH:
OCHOBHM HITYYHUX HEUPOHHUX MEpEX; MaTeMaTH4HI Ta 1H(OpMAaliiiHI OCHOBH
noOyJIOBM HEUPOHHUX MEPEXK; ACIEKTH BUKOPUCTAHHS INTYYHHX HEHPOHHUX
Mepex B 1H(GOKOMYHIKALIMHUX CHUCTeMaXx; MepeBaru 1 HeJOMIKU PI3HUX CIIOCO01B
nomanns wmogmeneit [IIHM; po3poOky anroputmiB 0O0poOKHM pe3yibTaTiB
moaemoBanHs [IIHM; ciocobu miianyBanHs ekcriepuMeHTiB 3 Mmoaessimu [ITHM;
OPUHIMOM IMITALIHHOTO MOJIENIOBAaHHS HEWpPOMEpPEK Ta iX 3aCTOCYBaHHS B
1H()OKOMYHIKALIIITHUX CHUCTEMAX;

BMITH:

CaMOCTIITHO BUKOHYBATH 3aCTOCOBYBATH Ha MPAKTHUIIl OCHOBHI 3HAHHS Ta BMIHHS,
HaOyTI MiJ] 9ac 3aHATh, a TAKOK BUKOPUCTOBYBATH HEHPOIHPOPMAITiliHI TEXHOIOTIT
Ipy TMPOEKTYBaHHI HOBUX Ta EKCIUTyartalii ICHYIOUMX 1H(POKOMYHIKAI[IHHUX
CHCTEM.

4. IlporpamMHi KOMIIETEHTHOCTI Ta pe3yJIbTATH HABYAHHS

IK. 3naTtHicTe po3B’A3yBaTH CKIJIAJHI CHEI[iali30BaHl 3aja4i Ta MPaKTHYHI
po0JIeMHu, M0 XapaKTePU3YIOThCS KOMIUIEKCHICTIO Ta HEBH3HAYCHICTIO YMOB, ITiJT
yac npodeciiftHOl MisUTbHOCTI y Tally31 €JeKTPOHIKH, a00 y MpoIeci HaBYaHHS, 110
nepeadoavae 3aCTOCyBaHHS TEOPi Ta METO/IB €JIEKTPOHIKH.

3K1. 3natHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALIISIX.

3K2. 3nanHs Ta pO3yMiHHA MpPEeaMETHOI 00JiacTi Ta PO3yMiHHS mpodeciitHol
TISUTBHOCTI.

3K7. 3naTHicTh 10 MONIYyKY, 00poOIeHHs Ta aHai3y 1HGopMallii 3 pi3HUX IKEpell.
CK1. 3pmaTHiCTP BUKOPHCTOBYBaTH 3HAHHS 1 pPO3YMIHHS HAyKOBHX (DaKTiB,
KOHIIEMIIiH, Teopii, MPUHILIUIIIB 1 METOMAIB AJisi MPOEKTYBaHHS Ta 3aCTOCYBaHHS
NpUIaAiB, IPUCTPOIB Ta CUCTEM EJIEKTPOHIKH.

CK2. 3parHicTe BHMKOHYBaTH aHali3 NOpPEeIMETHOI 00JIacTi Ta HOPMAaTUBHOI
JOKYMEHTaIlli, HEeoOXiAHOi [UIsi MPOEKTYBaHHA Ta 3aCTOCYyBaHHS MPHUIAJIB,
IPUCTPOIB Ta CUCTEM E€TIEKTPOHIKH.

CKS8. 3parHicTe BUpIlIyBaTH I1HXKEHEPHI 3ajadl B Tally3l EJIEKTPOHIKH 3




ypaxyBaHHSM BCIX aCIEKTiB PO3POOKH, MPOEKTYBaHHs, BAPOOHUIITBA, €KCILTyaTallii
Ta MOJICPHI3aIlil €JIEKTPOHHUX MPUJIa/IiB, TPUCTPOIB Ta CUCTEM.

P1. OnucyBatu mpuHIUI J1i 3a JOMOMOI'OK) HAayKOBUX KOHIICHIIINA, TeOpid Ta
METOJIIB Ta MIEPEBIPATH PE3YJIbTATH IPU MPOCKTYBaHHI Ta 3aCTOCYBaHHI MPHJIAJIIB,
MPUCTPOIB TA CUCTEM EJIEKTPOHIKH.

P5. BuxopuctoByBaTy iHpopMaIliiiHi Ta KOMyHIKaIllifHI TEXHOJIOT1i, MPUKIaJaHI Ta
CHeIiaai3oBaHi MPOrpaMHi MPOMYKTH JJI BUPIMICHHS 3a7a4 TPOCKTYBaHHS Ta
HaJIaro/PKeHHs €JIEKTPOHHUX CHUCTEM, JEMOHCTPYBAaTH HABUUYKH MpPOrpaMyBaHHS,
aHaJi3y Ta BiJoOpakeHHs pe3yJIbTaTiB BUMIPIOBAHHS Ta KOHTPOJIIO.

P7. AnanizyBatu ckiagHi nudpoBl Ta aHAIOroBl 1H(OpMAaIHO-BUMIPIOBAIbHI
CUCTEMH 3 PO3IIMPEHOI0 apXITEKTYPOIO KOMIT IOTEPHHUX Ta TEJICKOMYHIKAIIMHUX
MEpeX 3 ypaxyBaHHAM crenudikaiiii BUOpaHUX TEXHIYHUX 3aCO0IB €JICKTPOHIKHU Ta
BI/IMOBITHOT TEXHIYHOT TOKYMEHTAIII].

P8. Busznauaru Ta 11eHTU(DIKYBaTH MaTEMaTUYHI MOJEI TEXHOJOTTYHUX 00’ €KTIB
opu po3poOLl Yy KOMII'IOTEPHOMY CEpPEAOBHUIII HOBUX CKJIAAHMX EJIEKTPOHHUX
CUCTEM Ta BUOOP1 ONTHUMAIBHOTO PIIICHHS.

5. Opramni3aiiss HABYaAHHS

OO0csr HaBYAJILHOT JTUCIIUTLTIHA

Bug 3ansaTTs 3arangbHa KiJIbKICTh
TOJINH
JIEKIIIT 14
1a00paTOPH1 3aHATTS 16
camocTiitHa poboTa 60

O3Haky HaBYAIBLHOI JUCLIMILTIHU

' ' Kypc HopmaTtuBHui
Cemectp CrenianbHicTh (pik HaBYaHHS) /BUOIpKOBHIA
7 G5 4 BUOIPKOBHIA

TemaTrnka HaBYAJILHOI JUCIAILIIHA

Tema KUIBKICTB T'O/I.

nekuii  maboparopHi|cam. poo.
3aHATTA

Tema 1. Iini i 3mict kypcey. [Ipeagmer HaBYaIbHOI 2 4
OUCHMIUTIHU. B3aeMO3B'sI30Kk  Kypcy 3 IHIIUMH
aguctmmiinamMu.  Ctucnumii OryisAg — PO3BUTKY

HEHPOHHUX MEpeX. 3arajibHl MPUHIUIHN MO0YI0BH
1H()OKOMYHIKAIIHOT CHCTEMH.

Tema 2. OcHoBHM Teopii MITYyYHMX HEHPOHHUX 2 2 8
Mepex. EnemMenTn HelpoHHUX Mepex. BupimeHHs




3a1a4 HeMpoHHUMHU Mepexamu. Mepexi Xomndinga.
Mepexi KoxoHeHa.

Tema 3. Heiipomepe:xeBi indopmaniiini moaesi
CKJIQTHHUX iHJKeHepHHX CHCTEM. Tumm
iHpopMmamiiitnux Mopaenedd. Ilpsimi, 3BOpoTHI 1
KOMO1HOBaHI1 3a/1a4i iHPOpMaIiiTHOTO MOCITFOBAHHS.
ITorpinmHOCTI B HEUPOHHUX MEpekKax.

Tema 4. Heiipouinmu i Heiipokomn'1oTepu. 3araibHi
Bu3HaueHHs. Cxmamui HBIC 31 cmemianizoBaHOO
CTPYKTYpOIO. MonentoBaHHs JTUCKPETHUX
HEWPOMEPEKEBHUX aJITOPUTMIB.

Tema 5. 3acTrocyBaHHSI HeHPOHHHMX MepeX B
inoxomyHikaninnx cucremax. OCHOBHI HaIIPSIMKU
3aCTOCYBaHHSI IITYYHUX HEUPOHHUX MEPEK Y
1H(hOKOMYHIKAIIHUX cucTeMax. HeillpoHHI Mepexi B
CHUCTEeMaX aBTOMATHUYHOTO pO3II3HABAHHS MOBH.
BukopuctaHHs HEHpOHHUX MEpEeX sl BUPIIICHHS
3a/1a4 MapIIpyTU3aIli.

12

Tema 6. 3acrocyBaHHsi HEHPOHHHX MepekK B
cucremMax ynpasJjiHHsa. OcoOIMBOCTI BAKOPUCTaHHS
IITyYHUX HEHPOHHHUX MEPEX y CHCTEMaX yNpaBIiHHA
1H(HOKOMYHIKAIIIHUMHI MEPEKaMH Ta CUCTEMaMHU.

Tema 7. OnTumiszauisi i HeiipoHHi Mepe:xi B makeTi
MATLAB. Oco0nuBOCTI BHKOPUCTAHHS METO/IIB
ontumizauii 1ns peamzanii HaByaHHa [IHM 3
BUKOpUCTaHHsM nakety Matlab.

12

3AT.:

14

16

60

6. CucreMa OiHIOBAHHSA HABYAJIbHOI JUCHUILTIHHA

[ToTOYHUI KOHTPOJIb MPOBOJUTHCS HA BCIX BUJIaX ayJIUTOPHUX

3arajibHa :
- 3aHATh. [I0TOYHUI KOHTPOJIb MOXE MPOBOJUTUCH Y (opMi

. YCHOTO ONMUTYBaHHS a00 MHCBMOBOTO E€KCIPEC-KOHTPOJIO Ha
OHIH}OBaHHﬂH MPaKTUYHUX 3aHATTIAX Ta JIEKIIAX, y ¢opMi BHUCTYIIB
HaBHaJIbHOL 3100yBauiB BUIIOI OCBiTM IpH OOrOBOPEHHI NMTaHL Ha
JTUCITUTUTIHA

CEMIHAPCHKUX 3aHATTSIX, y (OPMi KOMIT FOTEPHOTO TECTyBaHHS
TOmO. Pe3yiabTaTH MOTOYHOTO KOHTPOJIO € OCHOBHOIO
iH(bOpMaIli€l0 TIpU TPOBEACHHI 3Ky 1 BPaXOBYIOTHCS MpHU
BU3HAYCHHI MIJCYMKOBOi OITIHKM 3 BIJMOBITHOT HaBYAJIBHOI
JTUACLIUILTIHHA.

MopaynbHul KOHTpOJIb (CyMa OajliB 3a OKpEeMHM 3MiCTOBHUI
MOJyJIb)  TPOBOJMTHCS  (BUCTABIISIETBCSI) Ha  IMIJICTaBl
OIIHIOBAHHS PE3yJIbTaTIB 3HAHb CTYAEHTIB IICJsS BUBUYCHHS
Marepiajly 3 JIOTIYHO 3aBEPIICHOI YaCTUHW JUCHMILUTIHU —
3MmicToBOro MoxayJs. IlepenbadyeHo aBa 3MICTOBHHUX MOJYII,
KOXEH 3 SKUX 3aBEPIIYETHCS MMiJICYMKOBUM TECTYBAHHSM.
3aBIaHHAM MOAYJIHHOTO KOHTPOJIIO € TIEPEeBIpKa pO3yMIHHS Ta
3aCBOEHHSI TEBHOTO MaTepiany (TeMH), BMIHHSI BUPINIYBaTH




KOHKPETHI CHUTyaTHBHI 3a/adl, CaMOCTIHHO OMNpalbOBYBaTH
TEKCTH, 3JAaTHOCTI OCMHCIIOBATH 3MICT JaHOI YacCTHHU
JTUCITUTUIIHY, YMIHHS MyOJII9HO YM MHCHMOBO MOJATH TIEBHUN
MaTepial.

3amk — (Qopma MiICYyMKOBOTO KOHTPOJIO, IO TIOJATAE B
OIIHIOBAHHI 3aCBOEHHS 3700yBadeéM OCBITH HaBYaJIbHOTO
Martepiajly 3 IeBHOI HaBUAJIbHOI JUCIUILIIHU, 1 CKJIAIa€ThCs 31
3IaHUX 3QJTIKOBHX 3MICTOBHUX MOJYJiB, BUKOHAHUX TECTOBHX
3aBJlaHb, CUTYAI[IHHUX POOIT, OMpaIlfOBaHHS 3aBJaHb POOOUNX
30IIUTIB, TEMAaTUIHUX pedeparin, 1a00paTOPHUX POOIT TOIIIO,
nepeadadeHux curadycom.

CemecTpoBuii KOHTpOJb y (opMi 3aliky nependayae, M0
NIJCYyMKOBa OLHKAa (y CTOOANbHIM IIKall) 3 HaBYAJIbHOI
JTUCIUTIIIHA BU3HAYAETBCSA SIK CyMa OINIHOK 3a TOTOYHHI
KOHTPOJb 3HaHb. [lopAgoK Ta cHcTeMa OIlIHIOBAaHHS
nepeadavyaeThCcs y cunadycax JUCHUILTIHM.

MaxkcumanbHa oriaka — 100 6amiB. OMIHIOBaHHS 301HCHIOETHCS
3a HamoHaiapHOIO Ta ECTS mikamaMu OIIHIOBAaHHS HAa OCHOBI
100-6anpHOi cuctemu. ([duB.: myHkT ,,8.3. Buau xoHTpom10”
IlonoskeHHsT PO OpraHi3amiio  OCBITHHOIO IIpOLECY Ta
pO3pPOOKY OCHOBHHMX JOKYMEHTIB 3 OpraHi3aiii OCBITHBOTO
npouecy B IIpukapmaTchbKoMy HalllOHAJHHOMY YVHIBEPCHTETI
iMm. Bacuns Credanunka (https:/nmv.pnu.edu.ua/HopMaTHBHI-
nokyMeHTu/polozhenja/).

Bumorn no
IMACHbMOBHUX
pooiIT

[lincymkoBa MoOke BHKOHYBaTHCs y (opmMi HHUCBMOBOI
po0OTH, siIKa MICTUTh TEOPETUYHI Ta/a00 MPaKTUYHI 3aBAAHHS 1
nepenbayae ycHuil 3axuct. IlincymxkoBa poboTa Moxke
BUKOHYBaTHCS Yy (QOpMi TECTOBHX 3aBJaHb 3 BHOOPOM
PaBUIIHLHOI BIJITTOBIII.

[TpakTruHi
3aHATTS

Ha npakTiyHuX 3aHATTAX OIIHIOETHCS: BOJOAIHHSI OCHOBHUMU
MOHATTSMU 1 3aKOHAMH BIJIMIOBITHOT TEMH; Y4aCTh Y BUKOHAHHI
3aBAaHb, BMIHHS CaMOCTIMHHO PO3B’SI3yBaTU  3aBJAHHS
BIJIIIOBITHOI TEMH.

Jucuurmiia BKJIrOYae 6 MpakTUUHKUX PoOIT, K1 iepeadavyaroTh
CaMOIIIJITOTOBKY, BUKOHAHHSA POOOTH HA 3aHATTI, HAITMCAHHS
3BITY Ta YycHUM 3axuct. I[lpu OIlIHIOBaHHS JUCIUIUIIHU
BpPaxoBYIOTbCSl Oanu HaOpaHi MpPU MOTOYHOMY KOHTPOII.
Ominka 3a KOXHY poOOTYy BHCTaBISETbCS SK CEPEIHE
apu(METUYHE TPHOX OI[IHOK: OIIHKKA 3a IIJATOTOBKY,
BHKOHAHHS MPAKTUYHOT POOOTH Ta 3axUCT (yCHA BiIIOBIJIb).

YMOBH 10Ty CKY
JI0
M1JICYMKOBOT'O
KOHTPOJIIO

BukoHaHHS yciX 3alJIaHOBAaHUX MPOTPAMOIO TUCIUTLTIHUA (HopM
HAaBYAJIbHOI ~ poOOTH, AKI  MIJJIATAIOTh  KOHTPOJIHHOMY
OLIIHIOBAHHIO.

MiHimManbHa KUIBKICTH OajliB JjIsi MO3UTUBHOTO 3apaxyBaHHS
Kypcy — 50 Gauis.
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dopma KOHTPOJIIO: 3aJiK.

3aranpHi 100 6aiiB BKIIFOYAIOTh:

MMOTOYHUM KOHTPOJIb:

3axXUCT JabopaTopHUX pobiT: MakcuManbHO 80 OatiB;
MiJICYMKOBHI KOHTPOJIb Y BHUIJISAZAI TECTIB: MaKCHMAalIbHO
20 Gauis;

JTI0IATKOB1 Oav 32 BUKOHAHHS CTYJICHTCHKUX HAyKOBHUX POOIT
(HayKOBI JIOTIOBI1, T€3H, CTATTI TOIO): MakcuMaabHO 30 OaiB.

[TizcymMKoBHiA
KOHTPOJTh

7. [HoJiTHKA HABYAJILHOI JUCIHHUILIIHA

XKonni popmu mopyieHHs: akaJeMiqHOT JOOPOUYECHOCTI HE TONEPYIOTHCA.
AkazieMiyHa I0OPOYECHICTh PETYIIIOETHCSI HOPMATUBHOIO 0a3010 YHIBEPCUTETY
https://pnu.edu.ua/polozhennia-pro-zapobihannia-plahiatu/ Ta 3axonomaBcTBOM
KpaiHu.
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