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Onuc HaeuanbHoi QuCUUNiHu

Mema eueueHHS

HaeuanbHOL QucCyuNniHu | 3a1a4.

OCHOBHOI0 METOI BHMBYEHHS AuCHMIUIIHK «HeHpoHHO-MepexkeBi TeXHOJIOrii B HaBYaHHI» €
(opMyBaHHS y CTYACHTIB BMIHHS 3aCTOCOBYBATH INTYYHI HEHPOHHI MepexXi A MPAKTHIHUX

Tpueanicme po6ota 90 rox.)

5 xpemuriB €CKTC/150 roxun (nekuii 20 rox., mabopatopHi 3auaTTs 40 rox., caMocTiiiHa

dbopmu ma memoou
HAGUAHHS

Jlexmii Ta mabopaTopHi 3aHATTS B ayIUTOPii, caMOCTiifHA po00Ta 1103a PO3KIaI0M

Cucmema nomouHozo0 ma
niocymrxoeoz20 KOHMpPOAto

[ToTo4yHuMit KOHTPOJIB: BiJIBIyBaHHs 3aHSATh; IOTOYHA MOJYJIbHA poOOTa
[lincymMKOBHH KOHTPOJb: IMK

Ba306i 3HaAHHS

BwmiTi mpaiioBaTH 3 KOMIT'IOTEPOM, 0a30Ba MaTeMaTHYHA MiArOTOBKa (anreOpa, MaTeMaTHIHUIL
aHaii3), 6a30Bi 3HAHHS MTPOTPaMyBaHHS.

Moea euxknadaHHs

VYkpaiHcbka

IMepenix xomnemenmnocmeil, siki 3abe3neuye 0aHa HABUILHA OUCUUNIHA, NPO2PAMHI
pe3ynemamu HABUAHHS

IIpozpamni pesynomamu Ha6UaAHHS

Komnemenmnocmi, akumu noeuHeH oeonodimu
3006yeau

PHI1. Maru crienianizoBaHi KOHIIENTYaJIbHI 3HAHHS, IO BKIIOYAIOTh
CcydyacHi HayKoBi 3100yTKM Yy cdepi KOMII'IOTEPHHUX HayK 1 €
OCHOBOIO JJIsi  OpPUTIHAJIBHOTO MHCICHHS Ta MPOBEICHHS
OCTIKCHb, KPUTUYHE OCMHUCICHHS mpodieM y  cdepi
KOMII'FOTEPHUX HAYK Ta Ha MEXKI rany3ci 3HaHb.

PH19. AnanmizyBatn cydacHHW CTaH i CBiTOBI TE€HACHIN PO3BUTKY
KOMIT IOTEPHHUX HAYK Ta iHPOpMAIliHHUX TEXHOIOT1i

3K1. 31atHicTh 10 a0CTPaKTHOTO MUCIICHHS, aHAJIi3y Ta CHHTE3Y.
3K2. 3natHicTh 3aCTOCOBYBATH 3HaHHS y IPAKTHYHUX CHTYaIisIX.
3K3. 3narHicTh CHiNKyBaTHCS AEPXKaBHOIO MOBOIO SIK YCHO, TaK 1
MHCHMOBO.

3KS. 3natHicTh BUMTHCS 1 OBOJIOAIBATH Cy4aCHUMH 3HAHHSIMHU.
3K6. 3natHicTh OYyTH KPUTUIHUM 1 CAMOKPUTHIHHUM.

3K7. 3natHicTh TeHEPYBAaTH HOBI i/1ei (KpeaTUBHICTB).

CK1. YcBigoMIeHHS TEOPETHYHUX 3acaj] KOMIT FOTEPHUX HayK.

TemamuuHuil N1AH HABUANLHOT OUCUUNIHU
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Ha3ea memu

Buodu po6im

3aedanns camocmiiinoipo6omuy
po3pi3i mem

Mopnyas 1. IlITy4yHi HeiipoHHI Mepeski Ta 0c00JMBOCTI iX HABYAHHSA

Tema 1. Tunu HeHpPOHHUX
Mepex

Heiiponni mepexi. llITyunuii
inTenexT. Kimacugikarris
HEHPOHHUX MEPEX.
[epcentpon. dyHKIii
axTuBarii. Jupiter Notebook.

BIIBITyBaHHS 3aHATH; ONMUTYBaHHS Ha 3aHATTAX;
ONMWUTYBaHHA B  TpoIeci  IHIUBiAyalbHO-
KOHCYJIbTaTHBHHX  3aHATh I IIEPEBipKH
3aCBOEHHS MaTepially IIPOITYIICHUX 3aHATb.

OTIpaIfOBaHHS MaTepiayl JeKIil; MiATOTOBKAa [0
mabopaTOpHUX 3aBIaHb, BUKOHAHHS OMAIIIHIX
[po0iT; poboTa i3 JiTeparyporo.

Tema 2. MamnHHe HaBYaHHS
Ta TIIHOOKI HEHPOHHI Mepexi

[Tapagurmu HaBuaHHs. Tuny
HaBuaHHs. ExcnepyMmeHTanbHa

OIIIHKA  SIKOCTI ~ HABYAHHS.
[MpoGnema MepeHaBYAHHSL.
MaiirHa OMOPHUX BEKTOPIB
(SVM). Bararomaposuii
epCcenTpPOH. Anroputm
3BOPOTHOTO MOIIAPEHHSL.

ABTOKOAYBalnbHUKU. [ mnboke
HaByaHHs. OOMexeHa MallvHa
bonmbimana (RBM). Mepexi
rIOOKOro NepeKOHAHHS]
(DBN)

BIIBITyBaHHS 3aHATH; ONMUTYBAaHHS Ha 3aHATTAX;
ONMWUTYBaHHA B  TpoIeci  IHIUBiAyalbHO-
KOHCYJbTaTHBHUX  3aHATh JJIs  IEPEBIPKH
3aCBOEHHSl MaTepiajly TPOMYIIEHUX 3aHATh;
BUKOHAHHSI MOJIYJIbHUX KOHTPOJIbHUX POOIT.

OTIpaIfOBaHHS MaTepiay JeKIil; MiArOTOBKAa [0
mabopaTOpHUX 3aBIaHb; BUKOHAHHS JIOMAIIHIX
[po0iT; poboTa i3 JiTeparyporo.

Monyas 2. BidnioTexku Ta ¢ppeliMBOPKHU AJ1 po0OTH 3 HEHPOHHUMH MepexRaMu

Tema 3. OcobmmBocCTi
010Ti0TEeK Ta PPEHMBOPKIB IS
[po0OTH 3 HEHPOHHUMU

BiJIBilyBaHHS 3aHTh; ONUTYBAHHS HA 3aHATTAX;
ONHUTYBaHHA B  TMpoIeci  IHTUBiAyaIbHO-
KOHCYJIbTAaTHBHUX  3aHATh UL  [IEPEBIPKU

OTIpaIfOBaHHS MaTepiajl JIeKIH; MiArOTOBKAa JO|
MTabopaTopHUX 3aB/laHb, BUKOHAHHS JIOMAIIHIX
po0iT; poboTa i3 JIiTepaTyporo.

3ropTkoBi HEWPOHHI Mepexi
(CNN). Onmepartist  3rOpTKH.
MaxPooling. IIpuknanu
apxitektyp CNN. Tlpuknagy
apxitektyp CNN. PekypeHTHi
Heiiponni  Mepexi  (RNN).

LSTM. Word2vec

3aCBOEHHA MaTepiany NponyHmieHUX 3aHATH;
BUKOHAHHA MOAYJIbHUX KOHTPOJIbBHUX pO6iT.

Mepexamu 3aCBOEHHS MaTepially IPONyIIEeHUX 3aHSITh.

Scikit-learn. TensorFlow.

PyTorch. Keras. DL4J

Tema 4. 3acTtocyBaHHs| BiBiIyBaHHs] 3aHITh; ONMTYBAHHS Ha 3aHATTSX; [ONPALFOBAaHHSA Marepiai JEKUii; MiAroToBKa M0
(peliMBOpKIB  Afs  pI3HWX| OMUTYBaHHA B  TpoOIeci  IHAWBIXyalbHO- [TA0OPAaTOPHUX 3aBAaHb; BUKOHAHHS JIOMAITHIX
TUTIIB MEPEK KOHCYJIBTATHBHHX 3aHATh MU IEPEeBIpKH [poOiT; podoTa i3 JmiTepaTyporo.

texHouorii (2022): 101-103.
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IIpozpamne 3abe3neueHHst HABUANLHOL OUCUUNLIHU
BuKkopHCcTOBY€EThCS HACTYITHE TIPOrpaMHe 3a0e3MeueHHsI:
1. ITepconanbHuUit KOMI'0TEp 00 HOYTOYK 31 CTAJIIM JOCTYIIOM J0 Mepexi [HTepHeT.
2. Cucrema nuctannifiHoro Hapuanasg [IVET Ta fioro 3aco6u Bineo-koHpepeH 38’ 13Ky, qucranmiitanit kypc 3 OK « HMTI».
3. Cepemouiie po3poOku st MoBH mporpamysanns Java (IntelliJ IDEA Community a6o inmre).
4. Maven.
5. Muctpubytus Anaconda mis MmoBu nporpamysants Python (abo Google Colab)
6. MS Excel a6o inmmit TabauyHuil pegakTop.

ITonimurxa susueHHA Ha8UAIbHOT OUCUUNIIHU MA OUIHIOBAHHS

MoniTuka ouinoBaHHs 3100yBa4iB BUIIOI ocBiTH. P0o0oTH, sIKi 37al0ThCs 13 MOPYLICHHSIM TEpMiHIB O€3 MOBaXHUX HPUYUH,
OLIIHIOIOTHCSL Ha HIDKYY OIIHKY (75% Bif MOXIMBOT MakcuMaibHOI KUTbKOCTI OaiiB 3a BUI AisibHOCTI). [lepeckiaganHs MOAYIiB
BiZI0OYBa€ETHC 13 I03BOJTY MPOBIAHOIO BUKJI[aua 32 HASIBHOCTI MOBAYKHUX NPUYHH (HAPHKIIAL, TIKAPHIHUH).

IToJ10KEHHS IIPO OPraHi3aliio OCBITHHOIO IIPOLECY

IToJ10KEHHS IIPO TOPSAAOK Ta KpUTEPIT OLIHIOBAHHS 3HaHb, BMiHb Ta HABHYOK 37100yBaviB BUIIOI OCBITH

ITopsinok mikBinamii 3100yBayamMu BUILOT OCBITH aKaJIeMiYyHOiI 3a00proBaHoCTI

Hoairnka moxo BiaBimyBanHs. BinBigyBaHHS 3aHATH € O0OB’SI3KOBHM KOMIIOHCHTOM. 3a 00’€KTHBHUX MPUYHH (HAPHKIAI,
XBOopo0a, NpaleBIaliTyBaHHs, MDKHAPOIHE CTa)KyBaHHs) HABUaHHS MOXKE BiJJOyBaTHCh B PEXKHMI OH-JIAiH.

Hoairnka moao akaaemiuHoi mo0povecHocTi. 3m00yBad MOBHHEH JOTPUMYBATHCS MPHHIUINB aKaIeMidHOI TOOPOYECHOCTI,
30KpeMa HEIOMYIICHHS aKaJeMivyHOro Iniariaty, dQamscudikamii, gabpukarii, COECYBaHHA IIiJ Yac IMOTOYHOrO, PyOKHOTO Ta
MiCYMKOBOTO KOHTpoto. CIMCYBaHHS IiJl 9ac KOHTPOJBHHUX POOIT Ta MOTOYHUX TECTiB 3a00pOHEHI (B T.4. i3 BUKOPUCTAHHIM
MOOLTFHUX JIeBaiciB). MOOITbHI HPUCTPOI TO3BOJSETHCA BHKOPHCTOBYBATH JIMIIC IIiJl Yac OH-JaWH TECTYBAaHHS Ta IiATOTOBKH
MPAaKTUYHUX 3aBJIaHb B mporeci 3aHATTs. B IIVET nitoTs:

Kozekc gecti cTyaeHTa

IToJ10K€EHHS [IPO aKaJAeMIYHY JOOPOUYECHICTh

[onoeHHs 1o 3armobiraHHs BUNAIKIB aKaIeMiYHOTO IUIariaTy
MoniTuka BU3HAHHSA Pe3y/IbTATIB HABYAHHS BU3HAYEHA TAKUMU IOKYMEHTAMM:

IloJ10KeHHS TIPO TOPSIAOK ITepe3apaxyBaHHI D€3VJ'II)TaTiB HaBYaHHA 3H06VTI/IX B 1HO3EMHHX Ta BITYU3HIHUX 3aKjgajgax OCBITH

[TonoxkeHHs Ipo akaaeMidyHy MOOIIBHICTE 3400YBaYiB BAIIOT OCBITH

I1OI0XEHHS TIPO TIOPS/IOK BH3HAHHA PE3YJLTATIB HABYAHHs 3100yTHX NUIIXOM HeopMansHOi Ta/a00 iH(GOPMaJIbHOI OCBITH;
inghoepacpixa (po3nin Ocita/Opranizaris ocsitHboro npouecy/Hedopmansna ocsita)

HoaiTnka BupilmieHHs KOHQIIKTHUX CUTyaNli:

TTonoykeHHs PO IMpaBMiIa BUPIMIEHHS KOH(QIIKTHUX CATYaIlii

TTonoykeHHs PO aAIEIISII PE3YIbTATIB MIACYMKOBOIO KOHTPOIIO V (hOpMI EK3aMEHY

VIIOBHOBa)KE€HA 0c00a 3 MUTaHb 3aI100iraHHs Ta BUSABJIECHHS KOPYIILIT

HoaiTnka MiATPUMKH Y4aCHHUKIB OCBITHLOI0 IpoLecy:
[cuxoorivHa ciryx0a

CryaeHTChbKUE oMOyacMeH (YOOBHOBasKeHHUH 3 npas cryaedrtis) [IYET

YHoBHOBaKEHHUH 3 IIpaB KOPYyIIii

Be3neka ocBiTHBOrO cepenoBuma: [Hdopmaiiis npo OesnevHicTs ocBiTHROrO cepenopuina [IYET naBenena y Bkiami «be3neka
KHUTTEMISITBHOCTI»

OyiHI0O8AHHS
HiﬂcyMKOBa OIIiHKa 32 BUBUYCHHS HaBYaJIbHOI I[I/ICIII/IHJ'IiHI/I PO3PAXOBYETHCA YEPE3 IIOTOUHE OHiHIOBaHHH
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https://cutt.ly/PwgcW4xj
https://cutt.ly/PwgcW4xj

Bun pooit MaxkcuMajibHa KiJIBKiCTh 0ajiB

Monayas 1. lITy4yHi HeiipoHHI Mepeski Ta 0C00JIMBOCTI IX HABYAHHSA

Ipaxmuuni pooomu 1-4 (mema 1) 4 mpakTryHi podoTH X 4 GaniB = 16

6 npakTHYHUX pOOIT X 4 Oaiis = 24

Ipaxmuuni pobomu 5-10 (mema 2)

Ipaxmuuna poboma 11 (KonrponbHa podota Nel) 14
54

Bcroro 3a mogynem 1

Mopaysb 2. BidaioTexku Ta ppeliMBOpKH AJ1s1 poOOTH 3 HEHPOHHUMH Mepe:KaMHu

Ipaxmuuni po6omu 12-15 (mema 3) 4 mpaktuyHi podotn x 4 6aniB = 16
Ipaxmuuni pobomu_16-19 (mema 4) 4 npakTryHi podotH X 4 6ainiB = 16
Ipaxmuuna poboma 20 (Konrpombaa podorta Ne2) 14
Bcroro 3a mogynem 2 46

100

Bcroro no kypcy
Cuctema HapaxyBaHHA A404aTKOBUX 6aniB 32 BUAAMM POOIT 3 BUBYEHHS HaBYabHOI ANCUMMIIHN

®opma podoTu Bua podorn bain
OmnpaiioBaHHsl J10JaTKOBUX HAaBYAJIbHUX KypCiB, HaNHCaHHSA Ta
HagpuasabHa po6oTa nyONiuHMK 3aXHMCT HAYKOBOTO pedepaTy Ha Temy, L0 BiANOBiJgae 10*
IMCIUILIIHL

3a DOaTKOBI BUOW HABYANBHHUX POOIT CTYIACHT MOKe oTpuMaTu He Oinmbmre 10 GamiB. JogaTtkoBi Oanm HOAAIOTRCS IO 3arajbHOT
MiZICYMKOBOT OI[IHKH 32 BUBUCHHS HaBYAJIbHOT TUCIMILTIHM, ajie 3arajibHa IMiJICYMKOBA OIliHKa He MOke mepeBuiryBatu 100 Oamis.

IIkana oyinroeanHs 3006yeauie euwsoi oceimu 3a pe3ynomamamu 6U6UeHHsL
HaeuanvbHoi Oucyuniinu

Cyma 6anie 3a eci eudu Ouinka 3a R .
. e X OuiHnkxa 3a HAUiOHAJILHOI0 WKANOH0
HaeuanvHoi distnbHocmi wxanoro EKTC
90-100 A Bigmigao
82-89 B Hdyxe nodpe
74-81 C Hobpe
64-73 D 3a10BIIBHO
60-63 E 3a10BUILHO JOCTATHHO
35-59 FX He3anoBinbHO 3 MOXKIIHBICTIO TOBTOPHOTO
CKJIaIaHHS
0-34 = He3anoBinbsHO 3 000B’I3KOBUM TOBTOPHHM
BMBUYEHHSIM HABYAJILHOT JUCIIUATUTIHHA




