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Beryn

«MarHHe HaBYaHHSI, K CEKC B CTAPIIUX KJIacax —
BCI PO HBOIO TOBOPATH, OJMHHMII PO3YMIIOTh, a
3aiiMaIOThCsI JIUIIE BUUTENI.

(3 Inmepnemy)

Mawunne nasuanns (anra. Machine Learning) Hane:KuTh 10 METOIB wmyuH020 IHMENEKMY
(amrm. Artificial Intelligence), siki B4aTh KOMI'IOTEp CaMOCTIHO BHpIIIyBaTH Pi3HI 3aBIaHHS.
Komm’toTepHi mporpamu mpoBOASTh aHAIITUYHY POOOTY 1 BU3HAYAIOTh 3aKOHOMIPHOCTI HabaraTto
IIBUJIIIE 32 JIFOJICH 3aBJSKH 3a3/aJICT1/Ib 3aBAaHTAXKEHUM JIAHUM 1 CIICI[IaIbBHAM aJITOPUTMAaM.

AJTOpUTMH BU3HAYAIOTHCS 3aJE€KHO BiJ TOTO, SIKE 3aBAAHHS HEOOXITHO BUPIIIUTHU 1 SIKUMU
JAHUMHU BOJIOIIOTH po3poOHUKH. Habip HaBUanbHUX JAaHUX HAJAIOTh AITOPUTMaM, Kl 3 IXHBOIO
JI0MIOMOT0F0 0OpOOJISIIOTh Pi3HI 3alUTH.

Sk mnpaBuio, KoMmI'roTepaMm NOTpiOEH BeNMKUN 00car iH@opmarii 1 CTaTUCTUKH, 1100
HABYMUTHUCS CTBOPIOBATH MPaBHIIbHI i MOTPiOH1 MPOTHO3H.

CriBB1IHOIIEHHS PI3HUX TMOHSTH, 110 JOTUYHI J0 IITYYHOTO THTEIEKTY, /A€ TaKa CXeMa:

Hobuyamms

o [Ilmyynuii inmenexkm — Ha3Ba LUIOI Tamy3i B cdepi iHPOpMAIIHUX TEXHOJOrIH, SK,
HanpuKias, 6ionoris abo Ximis B IPUPOI03HABCTBI.

o Mawunne HagyanHsa — TI€ PO3JILI MITYIHOTO 1HTEJIEKTY. BakmuBuii, ane He € TMHMIA.

o Heiipouni mepesici — OJUH 3 TUIIB MAIIMHHOTO HaBuaHHs. [lomynspHuii, ane € i iHIIL, He
ripimmi.

o [Tuboxe HaguanHs — apXITEKTypa HEHPOHHUX MEPEXK, OJWH 3 MIAXOAIB JI0 iX MOOynoBH Ta
HaBYaHHS.
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MeTa MaIIMHHOTO HABYaHHS — YacTKOBO a00 W TOBHICTIO aBTOMATH3YBaTH PIlICHHS
PI3HOMAHITHUX AaHATITUYHMX 3a1ad. Y pe3yibTaTi HAaBYaHHS MalllMHA MOXKE TIepeadayaru
pe3ynbTaT, 3amam’sTOByBaTH MOro, BIATBOPIOBATHM 3a HEOOXINHOCTI, BUOMpATH Kpamui 13
JEKITbKOX BapiaHTiB. MallMHHE HABYaHHS MMOKJIMKAHE J1aBaTH MAaKCUMAJIBHO TOYHI MPOTHO3W Ha
IiJICTaB1 BX1IHUX JaHUX, 00 KOPUCTyBa4l MOTJIM IPUHUMATH MPAaBWIbHI PIIICHHS.

Mogeni MTYyYHUX HEHPOHHHX MEpeX € O0’€KTOM JIOCHIDKEHHS OKpeMoi ramysi
iH(OpMaIIHHUX TEXHOJIOT1M — IITYYHOTO 1HTEJIEKTY, IKa HaMaraeTbcs peanizyBaTu 3acobamu EOM
NpUTAMaHHI JIIOJMHI 1HTENEeKTyalbHI (QYHKLIi — MHCIEHHSA. B OCHOBY Takux iHTEIEKTyaJbHHX
CHUCTEM TIOKJAJIeHa MaTeMaTH4Ha Mojelb (YHKI[IOHYBaHHS O10JOTIYHOTO HEHpOHA. 3aBAsSKH
00’eqHaHHIO 0araThOX IITYYHHX HEHPOHIB y CKJIQJHI MEpEeXi BIAIOCS peaji3yBaTH IPOIIECH, B
OCHOBI SIKUX JIS)KUTh HABYAHHSA HEHPOHHHUX MEPEX JaBaTH BiIIOBIIHY aJCKBAaTHY pEakIlilo Ha Ti YU
iHII BXigHI oOpa3u. bulblIicTh anropuTMiB HaBYaHHS 1 (PYHKI[IOHYBaHHS INITYYHUX HEUPOHHHUX
MepeX BHKOPHCTOBYIOTH amapaT MaTpUYHO-BEKTOPHOI anreOpw, METOAM ONTHUMI3auii (hyHKIIiH,
CTOXaCTHUYHI Ta CTATUCTUYHI MOJIEI1, HMOBIPHICHI Ta EBPUCTHUYHI METOIH.

[Ipenmer «MamHHE HaBYaHHS» HAJEKUTh A0 BUOIPKOBUX IUCIMILUIIH IUKIY mpodeciitHol
MIATOTOBKM  MarictpiB  croemianbHOCcTi 122 Komm’roTepHi Hayku. 3aBAsSKA 3aCTOCYBAaHHIO
TEXHOJIOTI MAIIMHHOTO HAaBYaHHS IITYYHUX HEHPOHHUX MEPEK MOKHA e€()EKTHBHO BUPIIIYBATH
CKJIaJIHI TMPUKIAJHI 3aJayi po3mi3HaBaHHsA o00pa3iB, Kiacudikaiii, MTPOrHO3YBAaHHS MOBEAIHKU
CKJIAJJHUX CHCTEM, CTUCKY Ta BiJHOBJICHHS CIIOTBOPEHOI iH(opMarii, MOJIEIIOBaHHS aCOIiaTHBHOT
nam’saTi tomo. Tomy s maitOyTHiX (axiBuiB 3 iHGOpPMAIIHHUX TEXHOJOTIH BaXIUBUM €
BHUBUYCHHS TAKUX IHTEJICKTyaTbHUX CUCTEM.

IlepenymMoBH AJisi BUBYEHHSI AUCUMILIIHU: MaTtemaTuuHuil aHani3, Anredpa i reomerpis,
JluckpetHuid aHami3, MaremarnyHa JIOTiKa Ta Teopis aiaropuTmiB, Teopis WMOBIpPHOCTI,
HMOBIpHICHI TIPOLIECH Ta MaTeMaTUYHA CTATUCTUKA, MaTeMaTuuHi METOJIU JOCTIHKCHHS Oomepariin,
[TporpamyBanns, Kinacudikaris Ta po3nizHaBaHHs 00pa3iB, [HTeNEeKTyaIbHHN aHAITI3 TaHUX.

Meta Ta 3aBIaHHA TUCIUILIIHA

MeTo10 BUKIIaIaHHS TUCIHAIUTIHA «MalinHHE HaBYaHHS €:

e (QopmyBaHHS TIJIMOOKMX 3HaHb IMpPO BHU3HAY&JIbHI NPUHUMIK OyJOBHM, HABYaHHS Ta
(GYHKLIOHYBaHHS MoJefiell MITyYHUX HEHPOHHMX MepeX Ta BMIHHS 3aCTOCOBYBATH iX IpH
BUPIIICHHI IHTEIEKTYalbHHUX 33]1a4;

® BHUBYEHHS OCHOBHUX JITOPUTMIB HaBYaHHS HEMPOHHUX MEpEX 3 BUUTENEM Ta 0e3 BUMTEINS;

® OBOJIOJIHHS MPaKTUYHMMU HaBUUKaMM Tpu MporpaMHid peamizamii Ha EOM wmopenei
HEHPOHHUX MEPEXK.

OCHOBHUMHM 3aBAAHHSIMH BHBUEHHS JUCHUIUIIHM «MalluHHe HaBYaHHS» € BIANpPAlIOBaHHS
AITOPUTMIB HaBUaHHS 0araTONPONIAPKOBHX IITYYHHX HEHPOHHHX MEPEX MPSMOTO IOMIMPEHHS
curHany (Feed Forward) ta mepex 31 38opotHumu 3B’ s13kamu (Feed Back) 3 meToro ix monanbuioro
3aCTOCYBAHHS JJIs1 BUPIIICHHS NPUKJIAHUX IHTEIEKTyaTbHAX 3a/1a4.

OuikyBaHi pe3yJibTaTH HABYAHHS

VY pe3ynabpTaTi OCBOEHHS IMOBHOTO KypCY HABUAIBHOI MUCHUIUTIHA «MallnHHE HAaBYAHHS) Y
3100yBayiB BHUINOi OCBITH (OpMYIOTbCs TIMOOKI, MIIHI 1 CHCTEMHI 3HaHHA, AKi nepeadavyaroTh
BUIbHE BOJIOJIHHS TIOHATIMHUM amapaTtoM, pO3yMiHHS OCHOBHHX 3a/lad MpPEIMeTy, HOro METH Ta
3apnanHs. CTy/IeHTH TTOBUHHI

3HATH:

e Oyn0BYy Ta MpUHIMN (PYHKIIIOHYBAHHS IITYYHOTO HEHPOHA;
e Mozeni OararonpomapkoBUX HEHPOHHHMX Mepex mpsMoro mnomupenHs curHainy (Feed

Forward);

e Mojel 0araTonponrapkoBUX HEMPOHHUX Mepexk 31 3BopoTHUMH 3B’ si3kamu (Feed Back);
® QITOPUTMH HaBUAHHS HEHPOHHHUX MEPEXK «13 BUMTEIEM» Ta «O€3 BUUTEIN Y,
BMITH:



e OymyBaTW aJIeKBaTHI MOJAENI HEHPOHHMX MEPEeK IS TPEICTABICHHS MPHUKIATHUX
IHTENIEeKTyaIbHUX 3a]1a4;

e peayi30BYyBaTH QJITOPUTMH HABYAHHS HEHPOHHHX MEpPEX 13 BUMTEIEM Ta 0O€3 BUUTEINA
BiJIMOBIAHO 0 OTPEO TOYHOCTI, 3aTpaT PECypcCiB mam’sITi Ta 4acy;

® BHUKOPHCTOBYBAaTH pi3HI MOJENi HEHPOHHMX MEpPEeX Ta alTOpPUTMH iX HaBUaHHS IS
BUPIIICHHS MPUKJIAJHUX 1HTEICKTYaJIbHUX 3a7a4.

IIporpamMa HaBYAJIbHOI AU CHUIIIHA

«OCHOBY IITYYHNX HEPOHHUX MEPEXK»:

Bionoriyauii MpOTOTUIT TYYHOTO HEpoHa — Oi0OTiYHMIA HeWpoH. MoJieNb ITYYHOTO HEeHpoHa.
AxTuBaniiina GyHKIig IITY4HOTO HEHpOHA.

[ ty4ni HEHPOHHI Mepexi. ApXITeKTypa HEHPOHHUX Mepex. AnroputMmu Hapdanus [TTHM.
[Tepuentpon Po3zenbnara. I[lepuentponne npenacrasiaeHHs. JIiHiiHA pO3IIILHICTD EPIIEOTPOHA.
HaBuanus neprentpona. Po3nizHaBaHHsS JUCKPETHOI OiHAPHOT O3HAKH.

OnHompomapkoBuii nepuenTpoH. Po3mizHaBaHHs AUCKPETHOT N-apHOT O3HAKH.

«lITy4yHni HelipoHHi Mepe:ki npsavMoro nommpenHs curuajy (Feed Forward)»:
baratompomapkoBi MmMTy4yHi HEWPOHHI Mepexi mpsiMoro nomupeHHs. JlorictuuHi ¢yHKIIT
aKTUBALll.

HaBuanpHwmii anroput™ 3B0pOTHOTO nommupenHs moxuoku (Back Propagation).

Mepexi  3ycrpiuHoro  mommpenHss  (Counter  Propagation). Ilpomapox  Koxonena
(camooprani3yroua kapra Koxonena). [Ipomrapok I'pocbepra (3ipka ['pocoepra). Knacudikarris i
KJIacTepu3ailisi oopasis.

«ITy4Hi HelipoHHI Mepe:ki 3i 3BopoTHnMHu 3B’ si3kamu (Feed Back)»:

Kondiryparii mepex 31 3BopoTHHUMH 3B’sizkamu. Mepexi Xondinga. CTiMKICTh Mepexi 1
¢yHK1isA eHeprii. AconiaTuBHA naM’aTb. MamnHa bonbiiMana.

bararonpomapkoBi Mepexi 31 3BOPOTHHUMM 3B’s3kamMu. Mepexi XewiHra. J[BockepoBaHa
acoliaTMBHA IIaM SITh.

Mepexi agantuBHOT pe3oHaHCHOT Teopii (APT).



