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3. [losicHIOBAJILHA 3AIHCKA

Juctumnina «llITyqHuid iHTEIEKT» € OCHOBHOIO 3 Py BHOIPKOBUX IUCIUILTIH, IO CTOCYIOTHCS CUCTEM IITYYHOTO
IHTEJIEKTY, Ta BCTYIHOIO JUISl JUCLMIUIIH, IO CTOCYIOTHCS IHTENEKTYILHOIO aHallidy JaHuX y MiArOTOBLI OakanaBpiB.
OCHOBHUM 00’€KTOM BUBYCHHS € CUCTEMH 13 IITYYHHM IHTEJIEKTOM Ta METOJIH IX CTBOPEHHSI, a TAKOK HAIPSIMKH 3aCTOCYBaHHS.
OxpiM 11bOr0, BUKJIaJaHHS Kypcy Ma€e Ha MeTi O3HaHOMHTH CTYAEHTIB 3 OCHOBaMH MPAaKTHYHOTO amapary, HeoOXiZHOTO I
3aCTOCYBaHHS TEOPETUYHUX 1 MPAaKTUYHHUX 3HAaHb 3 00paHOTo (haxy, BUPOOUTH HAaBUKH OL[IHKM OTPUMAHUX PE3yJIbTaTiB, BHOIp
ONTHMAJILHOTO METOJTy PO3B’sI3yBaHHs 3aJ1ay; IPUBUTH CTYJCHTaM YMIHHS CaMOCTII{HO BUBUATH HaBYAIBHY JIITEpaTypy 3 Teopil
HITYYHOTO IHTEJIEKTY, PO3BHHYTH JIOT1YHE Ta MaTeMaTHYHE MHUCJICHHS Ta MiAHATH 3arajbHUI piBeHb iHGOpManiitHOT KyIbTYpH
CTYACHTIB; PO3BHHYTH AITOPUTMIYHE MHUCIICHHS Ta BMIiHHS BHOHMPATH i BUKOPUCTOBYBATH IHTEIEKTYalIbHI METOIH 1 3aCO0M;
O3HAWOMHTH CTYJCHTIB 3 POJUIIO Ta MICIIEM IITYYHOTO IHTENIEKTY B HAYKOBUX JOCHIDKEHHSIX. 3HAYHA yBara MPHUIUTAETHCS
(opMyBaHHIO 3HAaHb, BMiHb Ta HAaBHYOK, HEOOXIMHUX A pO3pOOJCHHS 1 3aCTOCYBaHHS MojeNel BimoOpaKeHHS 3HAHb,
CTpaTeriii JOTIYHOTO BHBEICHHS, TEXHOJIOTIH iHKeHepil 3HaHb, TEXHOJOTIH i IHCTpyMEHTalIbHUX 3ac00iB iHTENEKTYaIbHUX
CHCTEM.

Mema oucyunninu. DopMyBaHHS 3HaHB, BMiHb Ta HABUYOK, HEOOXITHUX IS po3po0Ku cucteM i3 111 3 BukoprcTaHHIM
Cy4acHHMX METOJIB 1 3ac00iB mporpamMmyBaHHs (HEHPOHHI Mepexi, 00’ €KTHO-Opi€HTOBAHUH MiAX11, MOAEINI IIPE/ICTaBICHHS 3HAHB)
JUISL BUPIILICHHS 1HTENEKTYaIbHUX, HEUITKUX Ta CKIaJHO(POPMYJIbOBaHUX 3a]a4 (CUCTEMH PO3ITi3HABaHHS, EKCIIEPTHI CUCTEMH,
ITOPUTMH Ta TEXHOJIOTIT INTYYHOT'O IHTENEKTY).

Ilpeomem Oucyunninu. CucTeMU IUTYYHOTO IHTENIEKTY, METOIM Ta TEXHOJOTIi IITYYHOTO IHTEJIEKTY, TEOpPETHYHI
OCHOBH LITYYHOTO IHTEJIEKTY.

3asoannsa Oucyunninu. BUBUCHHS CydYyaCHHUX METOMIB 1 TEXHOJIOTIH IITyYHOTO IHTENEKTY, PO3POOJCHHS Ta
3aCTOCYBaHHS MOJIENICH peCTaBIeHHS 3HaHb I TOOYIOBH IHTEICKTYyAIbHUX CUCTEM.

Pesynomamu nasuanns. Ilicns BUBYCHHS TUCLMIUIIHM CTYICHT IOBHHEH: 3HAMmu OCHOBHI MiAXOIU IO BUPIILCHHS
IHTENIEeKTyaIbHAX 3a/1a4, OCHOBHI MOHATTA Ta O3HAYCHHS LITYYHOTO iHTEJEKTY, MiJAXOIH, METOAW i TEXHOJOTii IITY4HOro
IHTENeKTY, CHOCOOH MOJaHHS IHTEJICKTyalbHOI 3a/1a4i Ta METOIM MOLIYKY PillleHb, MOJIENi IPECTaBICHHS 3HAHb Y CUCTEMAX 13
I, cywacHi TeHAEHIII Ta MiAX0Mu 10 cTBOpeHHs cucteM i3 LI emimu gocmimkyBaTy i OMIHIOBATH MPOTPaMHI MPOIYKTH i3
AITOPUTMAMHM IITYYHOTO 1HTENEKTY; po3pooasimu HeHpoMepeki pi3HOI apXiTeKTypH, 30Kpema: HepLenTpOoH, HEOKOTHITPOH,
KOTHITpOH, Mepexi Xomndinga Ta XeMiHra, CHCTEMH pO3Mi3HaBaHHS OOpa3iB Ta IHII CHUCTEMH IUTYYHOTO IHTEJIEKTY;
3acmocogysamu KIaCH4YHi TEXHOJIOTI] ITYYHOTO IHTEIEKTY JJIsl BUPIIICHHS IHTEIEKTYalIbHUX 3a/a4.



4. CTpyKTypa 3aJiKOBUX KPeIUTiB JUCHUILTIHA

Ha3zga po3zniny (Temn)

KinbkicTh rogus, BiiBe1eHUX Ha:

Jexuii JadopaTopHi NpaKTHYHI CPC
3aHSATTS 3aHATTS
Tema 1. OCHOBHU IITYYHOT'O iHTEIEKTY 4 4 2 18
Tema 2. Marematuusi ocHOBH Ta MeToau 1111 4 4 2 20
Tema 3. MeToau MalIiHHOTO HaBYaHHS 4 4 2 20
Tema 4 I'muOuHHE HaBUaHHS Ta HEHPOHHI 4 4 2 20
Mepexi
Tema 5. HaByanHs 3 MiIKpiIUICHHSM Ta 6 4 2 20
IHTEJIEKTyalbHEe KepyBaHHs
Tema 6. O6poOka ganux amns I 4 4 2 20
Tema 7. [HTENEKTya bHI CHCTEMHU KEPyBaHHS 4 4 2 20
Tema 8. Interpauis 111 3 poboToTexHikor0 Ta
. . 2 4 4 20
Kibep(hi3MYHUMHU CHCTEMaMHK
Pazom: 32 32 18 158




5. lIporpama HaBYAJILHOI JUCIHUTLTiHI

5.1 3micT JekniliHOrO Kypcey

Homep . oo KinbkicTs
Iepeik Tem aekuii, ix aHoTauii
Jexuii TOIUH
Tema 1. Ocnoeu wmyunoco inmenexmy 4
1 Icropist Ta 6a30Bi MOHATTS IITYYHOTO IHTEIEKTY. 2
Jlit.: [1]: ¢. 1-10, [2]: c. 1-12, [6]: c. 1-8.
2 Hanpsimu po3sutky HII: cuMBONIBHUI, CTATHCTHYHU, T1IOpUIHUMA. 2
JIiT.: [2]: ¢. 13-28.
Tema 2. Mamemamuuni ocnosu ma memoou L1 4
3 Enementn niHiftHOT anreOpw, Teopii iiMoBipHOCTEH Ta cTatncTuku B 111. 2
JhiT.: [1]: ¢. 15-28, [2]: ¢. 33-48, [3]: c. 1-23.
4 OcHOBH oNTHMI3allii Ta TPaAi€HTHAX METOIIB. 2
JIiT.: [1]: ¢. 4563, [4]: ¢. 17-28, [7]: c. 19-30.
Tema 3. Memoou mawiuHHO20 HABYAHHSA 4
5 Tunu HaBUaHHS: 3 yIUTeNeM, 0e3 YIUTEINs, HalliBKOHTPOJIBOBAHE. 2
Jlit.: [1]: ¢. 71-78, [2]: c. 49-60.
OcuoBHi amroputMu ML: miHilfiHa/"ToTicTMYHA perpecis, nepeBa pimenb, SVM, k-NN,
6 KJIaCTepH3aLlis. 2
Jlit.: [1]: ¢. 79-115, [2]: c. 63—-110, [6]: c. 17-83.
Tema 4. I'ubunne nasuanHs ma HeUPOHHI Mepexci 4
7 Apxitekrypu ANN: MLP, CNN, RNN, LSTM, Transformer. 2
Jlit.: [1]: . 125-245, [6]: c. 84-120, [3]: c. 24-73.
8 [Ipouec HaBUaHHS HEHPOHHHUX MEPEXK, PEryJsipH3allis, HOpMai3allis, ONTHMI3arlisl. 2
Jlit.: [1]: ¢. 247-312, [6]: c. 121-143, [3]: c. 74-122.
Tema 5. Hasuanus 3 niokpinieHuam 4
9 OcHoBu RL: arenT, cepeioBulIile, BAHATOPOA, MOTITHKA. 2
Jlit.: [2]: c. 112-145, [5]: c. 3-22.
10 RL B ynpasninai po6oramu: Q-learning, SARSA, DDPG, PPO, A3C. 2
JIiT.: [2]: ¢. 146—175, [5]: c. 23-64.
Tema 6. Obpobra oanux ons LT 4
11 30ip Ta monepeaHs 00poOka ganuXx: GiAbTpallis, HopMai3allis, JaTa-CeTH. 2
JIiT.: [1]: ¢. 315-328, [3]: ¢. 123-150.
12 Yacosi psiam, CHTHAITH, 300paskeHHs Ta TIOTOKOBI J1aHi. 2
JIiT.: [1]: ¢. 329-354.
Tema 7. InmenexmyanvHi cucmemu Kepy8aHHs 4
13 HeudiTke kepyBaHHS, EKCIIEPTHI CHCTEMHU, aTaNITUBHI aJTOPUTMH. 2
JIiT.: [2]: ¢. 200-224.
14 l6punni apxitekTypu «Al + Control» y IpoMHCIOBUX cHCTEMaX. 2
JIit.: [3]: ¢. 151-180, [4-6] (momaTkoBa)
Tema 8. Inmezpayia LIl 3 pobomomexnixoio ma Kibep@izuunumu cucmemamu 4
15 Iurerparis moneneit 111 B poboToTexHini, SCADA, PLC. 2
JIiT.: [2]: ¢. 230-256, [5]: c. 70-98.
16 IarenexryansHi pobotn: SLAM, HaBiramis, po3mi3HaBaHHs 00pa3iB, KOOIEpaIlis. 2
JIiT.: [5]: ¢. 99-110.
Pazom: 32
5.2 3micT 1a00paTOPHUX 3aHATH
Ne Kinbkicth
Tema 1a00paTOPHOrO 3aHATTS
/I TOJTUH
Tema 1. Ocnosu wmyunozo inmenexmy 4
1 JocmimpKkeHHs MOAeTIeH IITyYHOTO 1HTEIEKTY ISl PO3Ii3HaBaHHS TEKCTY B ayJi03aIunci.
) . 4
Jlit.: [1]: c¢. 1-10, [2]:
Tema 2. Mamemamuuni ocnosu ma memoou LT 4
2 JocmimkeHHs MOIeIeH ITyYIHOTO IHTEIEKTY AT PO3Ii3HABAHHS 300paKeHb. 4
Jlir.: [1]: ¢. 1-10, [2]: ¢. 1-12, [6]: c. 1-8, [1] (momaTkOBa) c.15-47.
Tema 3. Memoou MauuHHO20 HABUAHHS 4
3 JlocnimkeHHs: MOIeel MTYYHOTO 1HTEJISKTY /IS PO3Mi3HABAaHHS BiJI€03aMKCiB Ta TPAHCISIIIH. 4
Jlit.: [1]: ¢. 15-28, [2]: c. 33-48, [3]: c. 1-23.
Tema 4. [mubunne HABYANHHS MA HEUPOHHI MepediCi 4
[HTeNnexTyanpHui aHai3 MaCUBIB TEKCTOBHUX JAHHUX 13 3aCTOCYBAaHHSM MOBHUX MOJEJICH.
4 JIir.: [1]: ¢. 125-245, [6]: ¢. 84-120, [3]: c. 24-73, [3] (momaTkoBa) 4




Tema 5. Hasuanus 3 niokpinieHuam

Po3pobnennst anroput™MiB popMyBaHHS PEKOMEHIAITIH.
JIit.: [2]: ¢. 112-145, [5]: c. 3-22.

Tema 6. Obpoobra danux ons LT

Po3pobnenHs Moaenelt s mpoTrHO3yBaHHS IMapaMeTpPiB CHCTEM.
JIir.: [1]: ¢. 315-328, [3]: ¢. 123-150, [4-6] (momaTkoBa)

Tema 7. InmenexkmyanvbHi cucmemu KepyeaHHs

AHaii3 BIDTUBY (pOpMH aKTHBAIIHHUX (QYHKIIH Ha e()eKTUBHICTH HEHpOMEpEK.
JIit.: [2]: ¢. 200-224, [2] (nomaTkoBa) ¢.5-29.

Tema 8. Inmeepayis L1 3 kibepizuunumu cucmemamu

[HTENeKTYaNPHI METOIM ONTHMI3AaMii Ta rinepuapamMeTpH.
JIit.: [5]: ¢. 99-110, , [7] (znomaTkoBa)
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Pa3zom:
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5.3 3micT NpaAaKTHYHKUX 3aAHATH

Tema MNPAKTUYIHOTI0 3aHATTH

Kinekicts
TOIMH

OCHOBH IITYYHOTO iHTENEeKTY. MaTtemaTtndni ocHOBHU Ta Metou 11I1. O3naitomieHHs 3 0a30BIMH
iHcTpymeHTamMu Python. Peamizarist rpamieHTHOTO cITycKy, mMOoOyZ0Ba HMPOCTOI MOJIENI JIiHIHHOT
perpecii.

Jlit.: [1]: ¢. 1-10, [2]: ¢. 1-12, [3]: ¢. 1-23, [6]: c. 1-8.

MaiuHHe HaBuaHHS. [ THOWHHE HABYaHHS Ta HEWpoHHI Mepexi. [loOyaoBa, HaBYaHHS Ta
Banmifawis Mozeni kiacudikauii/perpecii 8 Python. HaBuanus MLP ta CNN y TensorFlow a6o
PyTorch.

JIit.: [1]: ¢. 71-78, [2]: c. 4960, [6]: c. 84—120.

Hapuanns 3 miakpimuieHasm. O0po6ka ganux s 1. Creopenns npocroro RL-arenta y Python
JUI KepyBaHHs BipTyanbHUM 00’€kToM. [loOymoBa cuctemu 300py Ta OOpOOJCHHS MaHUX Y
Python.

JIiT.: [2]: ¢. 112-145, [3]: ¢. 123-150, [5]: c. 3-22.

IaTenexryamsHi cucremu kepyBaHHA. [HTerpamis LI 3 kibepdizuunnmu cuctemamu Peaizamis
HewiTkoro kepyBaHHSI B MATLAB/Simulink. MopemtoBaHHS iHTEIEKTyaJbHUX CHCTEM

KEpYBaHHSI.
JIiT.: [2]: ¢. 200224, [5]: ¢. 70-98.

Pa3zom:

18

5.4 3micT camocTiiiHoiI (Y T.4. iIHAMBiTyaJbHOI) po0oTH 3100yBa4ya BUIOI OCBITH

CamocriiiHa po0oTa CTyIeHTIB ycix (HOopM 3100yTTS OCBITH MOJISATAa€ Y CUCTEMATHYHOMY OIPAIFOBAHHI ITPOTPAMHOTO
MaTepiary 3 BiAMOBITHUX IKepen iH(opMarii, mArTOTOBHI A0 BHKOHAHHS Ta 3aXUCTY Ja0OpaTOpPHUX pOOIT Ta MPaKTHIHIX
3aHsITh. KpiM I[bOr0O 10 TOCIYT CTY/AEHTIB CTOPIHKA HABYAIBHOI JUCHHUIUTIHE Y MOMyIbHOMY CEpEIOBHUIII ISl HABYAHHS, 1€
po3mimeni Poboua mporpama qUCHUIUTIHY Ta HEOOXiTHI JOKYMEHTH 3 i HaBYaJIbHO-METOANIHOTO 3a0e3MeueHHS.

Homep e KinbkicTs
S Bua camocriiinoi podotu g —
1 OmnparfoBaHHs  TeopeTHYHOro Matepiany 3 T1, migroroBka a0 jabopatopHoi pobdotm Nel, 8
MiATOTOBKA JI0 MPAKTUYHOTO 3aHATTS Nel.

2 OmnparfoBaHHsT TEOPETHYHOTO Matepiany 3 T1, ompamtoBaHHS pe3ynbTaTiB Ta MiATOTOBKA IO 10
3axucTy JaboparopHoi podotu Nel, migroroBka a0 jJabopatopHoi poootu Ne2.

3 OnpaifoBaHss TEOPETHYHOro Matepiany 3 T2, miaroroBka 10 jaboparopHoi pobdotu Ne2, 10
MiTOTOBKA JI0 MPAKTUIHOTO 3aHATTS N2,

4 OmnpaifoBaHHsl TEOPETHYHOro Mmatepiany 3 T2, ompaifoBaHHS pe3yNbTaTiB Ta IMiJrOTOBKA 10 10
3axuCTy JJabopaTopHoi podotu No2, miaAroToBKa 10 1abopatopHoi poooTH Ne3.

5 OnpaifoBaHss TeOpeTHYHOro Mmatepiany 3 T3, migroroBka 10 jaboparopHoi pobotu Ne3, 10
MiTOTOBKA JI0 MPAKTUIHOTO 3aHATTS Ne3.

6 OmnparifoBaHHsl TeOpeTH4HOro marepiany 3 T3, ompaifoBaHHS pe3yNbTaTiB Ta IMiJrOTOBKA 10 10
3axucTy JabopaTopHoi podotu Ne3, miaroroBka 10 1aboparopHoi poooTu Ned,

7 OmpamfoBaHHsl TeopeTHIHOro Marepiany 3 T4, migroroBka mo maboparopHoi pobotu Ned, 10
IiIrOTOBKA JI0 MPAKTUYHOTO 3aHATTs Ned.

8 OmnpamtoBaHHs TeopeTnyHoro marepiany 3 T4, omparfoBaHHS pe3ysbTaTiB Ta MiJITOTOBKA 0 10
3axucTy JaboparopHoi poboTu Ned, miarotoBka o madopatopHoi podotu NeS.

9 OmnpamnioBaHHs TeopeTHYHOro matepiany 3 T5, migroroBka no saboparopHoi pobotu Ne5, 10
IiI'OTOBKA JI0 MMPAKTUYHOTO 3aHATTs NeS.

10 OmnpaioBaHHs TEOPETUYHOTO MaTep.iaﬂy 3 TS5, ompamroBaHHS pe3yibTaTiB Ta MiATOTOBKAa [0 10
3axucry jgadopatopHoi pobotu Ne5, miaroroka o nadboparopHoi pobotu Ne6.




Homep e KinbkicThb
Bua camocriiinoi po6oTu
THKHSA TOAWH
11 OnparfoBaddss TEOPETHYHOro Matepiany 3 T6, miaroroBka 10 jaboparopHoi pobdotu Neb, 10
TiTOTOBKA 10 MPAKTUIHOTO 3aHATTS Ne6.
12 OmnparfoBaHHsl TEOPETHYHOTO Martepiaiy 3 T6, ompamroBaHHS pe3ynbTaTiB Ta MiATOTOBKA IO 10
3axucty JabopaTopHoi pobotu Neb, minroroska 1o sabopatopHoi podoT Ne7.
13 QHpaHIOBaHHX TeopeTnyHOTO Matepiamy 3 T7, migroroBka mo mabopatopHoi pobGotu Ne7, 10
MiATOTOBKA 0 NPAaKTUYHOTO 3aHATTS Ne7.
14 OmnparfoBaHHsl TEOPETHYHOTO Martepiany 3 T7, ompamoBaHHS pe3ynbTaTiB Ta MiATOTOBKA IO 10
3axucty JabopaToproi podbotu Ne7, minroroBka 1o gabopatopHoi podoT Ne8.
15 QHpaHIOBaHHX TeopeTHdHOTO Matepiamy 3 T8, migroroBka mo mabopartopHOoi pobotu Ne8, 10
MIIrOTOBKA JI0 MPAKTUYHOTO 3aHATTs Ne§.
16 OmnpanioBaHHs TeopeTHdHOro marepiany 3 T8, omparoBaHHS pe3yNbTaTiB Ta MiJrOTOBKA 10 10
3axucTy JaboparopHoi pobotu Ne8.
Pazom: 158

Ilpumimka: T — TeMa HaBYATIBHOT TUCIUILIIHH.

6. TexHouorii Ta MeTOIM HABYAHHSA

[Iporiec HaBYaHHA 3 TUCHHUILTIHM IPYHTYETHCS Ha BUKOPHUCTaHHI TPAJUIIHHUX Ta CYYaCHHX TEXHOJIOTiH Ta METOHIB
HaBYaHHS, 30KpeMa:

— JieKIii 3 BUKOPUCTAHHSAM MYJIbTUMEIIHNX Npe3eHTallild, METOIB Bi3yai3allii, TOSCHEHHs, NPOOJIEMHOTO i
IHTEpPaKTUBHOTO HABYAHHS, METO/IIB CTUMYJIIOBAHHS 1 MOTHBALli1, iHPOPMaIiifHO-KOMYyHIKaI[ITHUX TEXHOJOT1H, IHTeHCU]iKamii
Ta IHIUBIAyaTi3allii HAaBYaHHS,

—J1a00paToOpHi 3aHATTA 3 BHUKOPHCTaHHSIM METOJIB HATYpHOTO EKCIEPHMEHTY, KOMII FOTEPHOTO MOJIEIIOBaHHS,
METOJIiB MPOEKTHOI AiSUIBHOCTI, TPEHIHTOBHX BIIPaB, aHaJi3 MPOOJIEMHHX CUTYallill, HOSICHEHHS, TUCKYCis;

— MPaKTUYHi 3aHATTHA: Oecifa, IHCTPYKTYBaHHS, JAEMOHCTPYBaHHS, CIIOCTEPEKEHHS, 3 BHUKOPHUCTAHHSM KEWUCIB,
PO3B’sA3yBaHHS CUTYalliHHUX 3aBJIaHb, IPE3CHTALli, TPEHIHIOBUX BIIPAB, AUCKYCIH;

— camocTiiiHa po6oTa: po0oTa Ha/l 3aCBOEHHSIM TEOPETHIHOTO MaTepiaiy, MArOTOBKA JIAOOPATOPHHUX POOIT.

7. MeToau KOHTPOJIIO

[MoTo4yHMiT KOHTPOJNb 3MIHCHIOETBCS MiJA Yac ayJUTOPHUX JIA0OpaTOpHHX Ta MPAKTUYHHUX 3aHATh, a TAKOXK y JHI
NPOBENCHHS KOHTPOJBHHUX 3aXOJiB, BCTAHOBJICHHX pPOOOYOI0 MporpamMoro i rpadikoM OCBITHBOrO mpouecy, B T.4. 3
BUKOPHCTaHHAM MOJYJIEHOTO CepeAoBHILA A1 HaBUaHHs. [IpH bOMY BUKOPUCTOBYIOTBCS TaKi METOIH NOTOYHOTO KOHTPOJIIO:

— OLIHIOBaHHS PE3yJIbTATIB BUKOHAHHS JIAOOPATOPHHUX POOIT (IepeBipka KOPEKTHOCTI BUKOHAHHSI 3aBAaHb, 3aXHCT);

— OL[IHIOBaHHS Pe3yJIbTAaTiB POOOTH HA MPAKTUYHUX 3aHATTAX (ONMUTYBaHHS TEOPETUUHOIO Marepiaiy, po3B’si3yBaHHs
3ajJ]a4, y4acTh y OOrOBOpEHHI CHTYalliil);

[TincymkoBa cemecTpoBa OLliHKAa BUCTABILIETHCS 33 PE3YJIbTaATaMH [TIOTOYHOTO KOHTPOJIIO. 37100yBay BUIIOT OCBITH, KU
HaOpaB 3 OyIb-KOTO BHAY HaBYAIBbHOI poOOTH, cCyMy OamiB HIkIYy 3a 60 BiICOTKIB BiJ MaKCHMAaJIbHOTO 0aiy, BBaXKAETHCS
TaKUM, SKUH Mae akajgeMmidyHy 3a0oproBaHicTh. JIikBimamis axameMiuHOi 3a0OpProBaHOCTI i3 CEMECTPOBOTO KOHTPOIIO
3IIHCHIOETHCS Y TIepio]] eK3aMeHaIliiftHo1 cecii abo 3a rpadikoM, BCTAaHOBJICHUM JIeKaHATOM BiAmoBimHO a0 «[lojoxkeHHs mpo
KOHTPOJIb 1 OLIHIOBaHHS Pe3yJbTATIB HABUAHH 3100yBauiB BAIMIOT OCBiTH Y XHY».

8. IMoiTnka IUCHMILITIHI

INomiTnka HaBYANBHOI MUCHHUIUIIHM 3arajloM BHM3HAYAETHCS CHCTEMOIO BHMOI JI0 3/00yBada BHIIOi OCBITH, IO
nependavyeHi YUHHUMH TOJIOKEHHSAMH YHIBEPCUTETY MpPO OpraHi3aililo i HaBYaJbHO-METOAMYHE 3a0e3NEeYEeHHS! OCBITHBOTO
npotiecy. 30Kpema, MPOXO/HKEHHS 1HCTPYKTaXy 3 TEXHIKM O€3NeKH; BiJBiyBaHHS 3aHATh 3 AMCLMIUIIHU € 000B’SI3KOBUM. 3a
00’€KTMBHUX TPUYMH (MIATBEPKCHUX JIOKYMEHTAJIbHO) TEOPETHYHE HABUAHHS 3a IIOTO/DKCHHSAM i3 JIEKTODOM MOXKE
BiZIOYBaTHCh B OH-JIaliH peXUMI. YCIIillIHE ONaHyBaHHS JUCUUILTIHY 1 popMyBaHHs (aXOBUX KOMIIETEHTHOCTEH 1 MPOrpaMHUX
pe3ysbTaTiB HaBYaHHS Tepejgdadac HEOOXIJHICTh MIATOTOBKM 10 TNPAKTHYHUX Ta JIaDOpaTOpHHUX 3aHATh (BUBYEHHS
TEOPETHYHOTO MaTepially 3 TEMH, IOTIEPEIHIO MiATOTOBKY IPOTOKOJY POOOTH, MIATOTOBKY /10 YCHOTO ONUTYBAHHS IS IOIYCKY
J0 3aHATTA (HaBeleHi y MeTOANYHHMX PEeKOMEHIAMLisAX 10 Ja0OpaTOPHUX 3aHSTh)), AKTUBHO MPALIOBATH Ha 3aHSTTI, YCIHIIIHO
BUKOHYBATH 3aBJaHHS, OpaTH y4acTh y IUCKYCIAX 1010 NPUIHATHX PIllIeHb TPH BUKOHAHHI 3100yBadaMu 1Tab0paTOPHUX POOIT.

3100yBaui BUIIOT OCBITH MAalOTh JIOTPUMYBATHCS BCTAHOBJIEHHX TEPMiHIB BUKOHAHHS BCiX BHIB HaBYAJIbHOI pOOOTH
BIAMOBITHO N0 poOouvoi mporpamMu HaByanbHOi aucuuiuiid. [Ipomymene mpaktuuHe abo nabGopaTopHe 3aHATTS CTYICHT
3000B’s3aHUI BiANpAIIOBAaTH Y BCTAHOBJICHHUI BUKJIagaueM TEPMiH, ajie He Mi3Hillle, HiXK 32 JBa TYOKHI 10 KiHIIS TEOPETHIHUX
3aHATH Y CEMECTPI.

3acBO€EHHSI CTYAEHTOM TEOPETUYHOIO MaTepialy 3 IUCLUILIIHM OLIHIOETHCS 32 Pe3yJbTaTaMH ONMTYBAHHS ITijJ 4Yac
NPaKTHYHUX 3aHATh.

3m00yBay BUIIOT OCBITH, BUKOHYIOUH CAMOCTIHHY poOOTY 3 TUCIHILTIHU, Ma€ TIOTPUMYBATHCS MOJITHKH 100POYECHOCTI
(3a0opoHeHi cnucyBaHHS, IuIariat (B T.4. i3 BUKOPHCTaHHSIM MOOUIBHUX JIeBalCiB)). Y pa3i BUABJIEHHS MOPYIICHHS MOJITHKA
aKaJeMiqHO1 JOOPOUYECHOCTI B OyAb-SKMX BHIaX HaBYAJIBHOI pOOOTH 3400yBad BHUIIOi OCBITH OTPUMYE HE3aI0BUIBHY OIHKY i
Ma€ OBTOPHO BUKOHATH 3aB/IaHHS 3 BiAMOBiIHOI TeMH (BuAy poOOTH), 0 iepeadadeHi pododoro mporpamoro. byas-saki popmu
MOPYIIEHHS aKaJeMi4HOi J00pOUYECHOCTI He OONYCKarombc.

VY Mexax BHBYEHHsS HaBYAJIbHOI AMCHMIUIIHM 3100yBayaM BHIIOI OCBITH IepeadadyeHO BU3HAHHS 1 3apaxyBaHHS
pe3yNbTaTiB HaBUaHHS, HAOYTHUX MUIIXOM HehOpMaJbHOI OCBITH, IO PO3MIIIECHI HAa MOCTYMHHUX IUIaTPopMax, SKi CIPUSIOTH
(hopMyBaHHS KOMIICTEHTHOCTEH 1 MOTTIMOIEHHIO pe3ysIbTaTiB HABYaHHS, BU3HAYCHNX POOOYOI0 MPOrpamMoI0 JTUCLUILIIHY, a00
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3a0e3MeuyI0Th BUBYEHHS BiAMOBIIHOT TeMH Ta/a60 BUy POOIT 3 MporpaMH HaBYaIbHOI AUCHUILIIHY (HeTanbHime y ITomoskeHHi
PO MOPSIJIOK BU3HAHHS Ta 3apaxyBaHHS PE3YJIbTATiB HABYaHHS 3/100yBaviB BUIOi ocBiTH y XHY).

9. OuiHoBaHHs pe3yJbTATIB HABYAHHS CTY/JAEHTIB y ceMecTpi

OI1iHIOBaHHSL aKaJEeMIUYHUX IOCATHEHb 3/J00yBaua BHINOI OCBITH 3IIMCHIOETBCS BiAMoBimHO 10 «IloyokeHHS TpO
KOHTPOJIb 1 OLIIHIOBAHHS pe3yJbTaTiB HaBYaHHs 3100yBaviB Buioi ocBiTH Yy XHY». [Ipu noTouHOMY OIiHIOBaHHI BMKOHaHOT
3100yBaueM poOOTH 3 KOKHOI CTPYKTYPHOI OJMHUII 1 OTPUMAHUX HUM Pe3yJIbTaTiB BUKJIAad BIUCTABISAE HOMY ITEBHY KiJIbKiCTh
6axiB i3 BcraHOBIICHHX PoO0u0I0 mporpaMoro i boro Buay poOGortu. [Ipu 1boMy KOKHa CTPYKTYpHa OJMHUIIS HaBYaJIbHOL
poboTu Moxxe OyTH 3apaxoBaHa, SIKIIO 37100yBay HaOpaB He MeHIIe 60 BiACOTKIB (MiHIMAIBHHH PIBEHB JUIS IIO3UTUBHOT OLIIHKH)
BiJl MAKCHMaJIFHO MOKJIMBOT CyMH 0aJIiB, IPH3HAYECHO! CTPYKTYPHiil OWHHUIII.

[Ipu omiHIOBaHHI pe3ynbTaTiB HaBYAaHHSA 3400yBadiB BHUIIOI OCBITH 3 OyIbh-AKOTO BHIY HABYAIBHOI pOOOTH
(CTpYKTYpHOT OIMHHUIII) PEKOMEHIY€EThCS BUKOPUCTOBYBATH HaBEACHI HU)KUE y3arajbHEeHi KpUTepii:

Taéuuus — Kputepii oniHioBaHHS HABYAJIbHUX A0CATHEHDb 3100yBaya BUILOI OCBITH

Ouinka Ta piBeHb
AOCSATHEHHSI
3100yBavyemM

3amaHosanux ITPH ta
chopmoBaHuX

KOMIIETEHTHOCTEMH

BigminHo (BUCOKMiT) 3n100yBay BUIIOT OCBITH IIMOOKO 1 y TIOBHOMY 0OCs31 OlaHyBaB 3MICT HaBYaJBHOTO MaTepiaiy,
JIETKO B HBOMY OPIEHTYETHCS 1 BMIIO BHUKOPUCTOBYE IOHATIMHUI amapar; ymie NOB’s3yBaTH
TEOpil0 3 TPAKTUKOIO, BHPIIIYBATH TNPAKTHUHI 3aBJAHHSA, BIIEBHCHO BHCIIOBIIOBATH 1
OOTpYHTOBYBAaTH CBOi CYIKeHHs. BimMmiHHa omiHka mepeabadae JOTIYHWH BHKIJIAK BiIMOBiIi
MOBOIO BUKJIaJJaHHA (B YCHIil a00 y MUCHMOBIH (OpMi), IEMOHCTPYE sKicHE 0opMIIeHHS poOOTH
1 BOJIOMIHHS CIELiaJbHUMM IIPWIAAaMH Ta IHCTPYMEHTAaMH, TPHUKIAJIHAMHU IPOrpaMaMH.
3m00yBay He BaraeThCs IPU BUAO3MIHI 3alMTaHHS, BMi€ POOWUTH NETallbHI Ta y3araibHIOIOYi
BHUCHOBKH, NIEMOHCTPY€ TMPAKTHYHI HABWUYKMA 3 BHpIMICHHA (aXxOBHX 3aBHaHb. lIpu Bigmosimi
JIOTTYCTHUB JIBi—TPU HECYTTEBI HOXUOKU.

Jlob6pe (cepeHiii) 3100yBay BHIOT OCBITH BUSIBUB MIOBHE 3aCBOEHHS HABYAIBHOTO MaTepiay, BOJIOIE MOHATIHHUM
araparoM, OPIEHTYEThCS Y BUBYEHOMY MaTepiaji; CBiJIOMO BUKOPUCTOBY€E TEOPETUYHI 3HAHHS IS
BUPIIICHHS MPaKTHYHUX 3a]a4; BUKJIAJ] BIAMOBiAI rpaMOTHUH, ajie y 3MicTi i (hopMi BiamoBimi
MOXYTbh MaTH MiClle OKpeMi HETOYHOCTI, HEUiTKi ()OPMYIIIOBaHHS MpPaBHJ, 3aKOHOMIPHOCTEH
Tomo. BinmoBine 3m00yBaua BHUIOI OCBITH OYAyeTbCs Ha OCHOBI CaMOCTIHHOTO MHCIICHHS.
3100yBay BHIIOT OCBITH Y BiJITIOBIJIi IONYCTHB ABI—TPU HECYMIMEGI ROMUIKU.

3a10BIIbHO 3n00yBay BHIIOT OCBITM BUSIBMB 3HaHHS OCHOBHOTO IPOTPaMHOro Matepiady B o00cs3i,
(mocTatHii) HEOOXiHOMY JUTS TTOAaIbIIOT0 HABYAHHS Ta MPAKTUYHOI AISITHHOCTI 32 MPOQECi€ro, CIIPaBIIETHCA
3 BUKOHAHHSAM TPAKTUYHUX 3aBJaHb, IepefdaueHHuX Iporpamoro. Sk mpaBmilo, BiIOBiIbL
3mo0yBada BHIOi OCBITH OYIYEThCS HA PiBHI PENPOAYKTHBHOTO MHUCICHHS, 3100yBad BHUIIOT
OCBITH Mae c1a0Ki 3HaHHS CTPYKTYpH HaBUAIBGHOI TUCIHMILIIHA, OIMYCKAE HETOYHOCTI 1 cymmesi
ROMUIKU Y BIMIOBIIi, BATAETHCS TP BIAMOBI/I Ha BU03MiHEHE 3anuTaHHs. Pazom 3 TuM, HaOyB
HABUYOK, HEOOXITHHMX JUIS BUKOHAHHS HECKJIaJHUX MPAKTHYHUX 3aBIaHb, SKi BiIIOBIIAIOThH
MIHIMQJbHUM KpPUTEPISM OIIHIOBAHHS 1 BOJIOJIE 3HAHHSMH, IO JO3BOJSIOTH HOMY IIif
KEPiBHUIITBOM BHKJIa/laua YCYHYTH HETOYHOCTI Y BiJIIIOBIJIi.

Y3arajibHeHMil 3MiCT KpUTepisi OLiHIOBAHHA

He3zanosinbHO

. 3100yBay BHIOI OCBITH BHSIBHB PO3Pi3HEHI, OC3CHCTEMHI 3HAHHS, HE BMi€ BHIIISATUH TOJIOBHE 1
(menocTatHiif)

JPYropsiJiHE, JAOIYCKAETHCS MOMWIOK Y BU3HAYCHHI MOHSATH, HEPEKPyUy€e iX 3MICT, XaOTHUYHO i
HEBIIEBHEHO BHUKJIA/Ia€ MaTepiall, He MO)KE BUKOPUCTOBYBATH 3HAHHS MIPU BUPIIICHHI IIPAKTUYHUX
3aBJaHb. SIK IpaBUIIO, OLIHKA «HE3aJ0BIIbHO» BHCTABISAETHCS 3400yBaueBi BUIIOI OCBITH, KUK
HE MOKe IPOJOBKHUTH HaBYaHHS 0e3 J0JaTKOBOI pOOOTH 3 BUBYCHHS HaBYAIBHOI AUCLUHUILTIHH.

CTpyKTYpyBaHHS JHCHMILIIHM 32 BHAAMH HABYAJILHOI POOOTH i OLIiHIOBAHHS Pe3yJIbTATIB HABYAHHS CTYJACHTIB 0eHHOT
¢opmu 3100yTTSI OCBiTH Y cemecTpi

AynurtopHa po6oTa CemecTpoBHii KOHTPOJIb
[IpaxkTrdHi 3aHATTS
JlabopatopHi poboTn Ne: (MiHIMYM 4 KOHTPOJIBHI 3amik
TOYKH)
1 ] 2 3 | 4] 5 ] 6 [7 | 8 1 ] 23] 4
KinpkicTs OaniB 32 KOKHUI BHJ HABYAJIFHOI poOOTH (MiHIMyM-MaKCHMyM)
6-10 | 6-10 | 6-10 | 6-10 [ 6-10 | 6-10 | 6-10 | 6-10 [ 35 | 3-5 | 3-5 | 3-5 3a peliTHHIOM
48-80 12-20 60-100

Hpumimku: “3a nabpany 3 6y/1b-SKOTO BU/y HABYAIEHOT POOOTH 3 TUCIUILTIHU KiJIBKICTh OaliB, HUKYE BCTAHOBIEHOTO
MiHIMyMy, 3700yBad OTpMMYy€ HE3aJOBUIBHY OWIHKY 1 Mae ii mepe3faTd y BCTAHOBJICHHH BHKIagadeM (IEKaHOM) TEpPMiH.
[HCcTUTYIIiHA OLlIHKA BCTAHOBIIOETHCS BIAMOBIAHO A0 Tabuuii « CHiBBiTHOMIEHHS IHCTUTYHiHHOI MIKAJM OUMiHIOBAHHS i
mkaam oniHoBaHHa EKTC».



OuiHIOBaHHS HA NPAKTUYHHUX 3aHATTIAX

OuwiHka, siKa BUCTABIIETHCS 32 NPAKTUYHE 3aHATTS, CKIAJA€ThCS 3 TAKUX CJIEMEHTIB: YCHE ONMTYBAaHHS CTYACHTIB Ha
3HaHHS TEOPETHYHOTO MaTepiasy 3 TEMH; BUIbHE BOJIOJIHHS CTYAEHTOM ()aXxOBOIO TEPMIHOJOTIEI0 1 yMiHHS HpodeciiiHOo
OOIpYHTYBATH NMPUNHSTI PillIEHHS IPH PO3B’sI3yBaHHI 3aJ1a4; pe3yIbTaTi CaMOCTIHHUX POOIT.

[Ipu omiHIOBaHHI IMPAKTUYHOTO 3aHITTS BHUKJIANA4 KEPYETHCS y3araJbHEHUMH KPHUTEPisSMH, HABEICHUMH Y TaOJHIi
«Kpurepii oniHlOBaHH HABYAJIBHUX JAOCATHEHb 3100yBaya BHINOI OCBiTH» (MiHIMaNbHUI MO3WUTHBHUHN Oam — 3 Oanw,
MaKCHUMaJbHHUHI — 5 OaliB).

OuiHoBaHHA pe3yJbTATIB 3aXHCTY Ja00pPaTOPHOL podoTH

Bukonana it ohopmiieHa BiANIOBITHO /10 BCTAHOBJICHUX METOAMYHIMHU PEKOMEH/IAlliIMU BUMOT JlabopaTopHa podora
KOMIUIEKCHO OI[IHIOETHCS BHKJIQJAa4eM MpH 11 3aXMCTi 3 ypaxyBaHHSAM TaKMX KPHUTEPiiB: CaMOCTIHHICTh Ta TMPaBHIBHICTH
BUKOHAHHS; TIOBHOTA BIATIOBiAl Ta 3HAHHS METOIMKH BHUKOHAHHS JOCKIIB; HAsABHICTH CXeM, rpadikiB Ta MpOrpaMHOTO KOIY
3Ti/IHO 3 BUMOTaMH JI0 BUKOHAHHS 3aB/IaHb.

PesynbraT BUKOHAHHS 1 3aXKCTy 3100yBadeM BHUIOI OCBITH KOXKHOI 1a00paTOpHOI pOOOTH OIHIOETHCS BIIIOBIIHO 10
tabmui KputepiiB oriHIOBaHHA HABYAIBHUX JOCATHEHB 3100yBada BUIIOI OCBITH.

YV BUNaAKY BUSIBIICHHS 37J00yBadeM piBHS 3HaHB, HIDKYOTO HIX 60 BiICOTKIB BiJf MAKCIMAJILHOTO Oalry, BCTAHOBIICHOTO
Po6odoro mporpamoro st KOXHOI CTPYKTYPHOI OMHMII, TabopaTopHa podoTa HoMy He 3apaxoeyembca 1 A ii 3aXUCTy BiH
Ma€ JIeTaIBHIIIE OTIPAIFOBATH MaTepial 3 TeMH poOOTH, METOAMKY ii BAKOHAHHS, BUIIPABUTH I'py0i MOMIJIKH Ta TOBTOPHO BHUTH
Ha 11 3aXMCT y IPU3HAYEHUH U1l LbOTO BUKJIAIayeM 4ac.

IMincymkoBa ceMecTpoBa OLiHKA 32 IHCTUTYLIHHOIO MmIKajiolo i mkainoro EKTC BU3HAaYaeThCsl B aBTOMATH30BaHOMY
pEeXuMIi TiCIIsl BHECEHHS BHKJIAadeM Pe3yJIbTaTiB OLIHIOBAaHHS y Oanax 3 yciX BHIIB HaBYaJNbHOI pOOOTH N0 €IEKTPOHHOTO
)KypHany. CHiBBiTHOIICHHS IHCTHTYIIMHOI IIKaaW OI[iHIOBaHHS 1 mmikaiau oriHioBaHHs €KTC HaBeneHi Hik4Ye y TaOmHIl
«CI11BBIIHOIIIEHH.

CeMecTpoBHil 3aiK BUCTAaBISIETHCS HA OCTAaHHBOMY 3aHATTI 32 YMOBH SIKIIO 3arajibHa cymMa 0aiB, SIKy HAKOIIHYHB
3100yBay 3 JUCHUILTIHU (1HIIOTO OCBITHHOTO KOMIIOHEHTA) 32 Pe3yJIbTaTaMH HOMOYHO20 KOHTPOIIIO, 3HAXOAUTHCS Y MeXax Bil
60 mo 100 6aiiB. [Ipu nbOMY 3a IHCTUTYI[IFTHOIO IIKAJOK CTABHTHCS OIlIHKA «3a@paxosanoy, a 3a mkanow €EKTC — OykBeHe
MO3HAUCHHS OLIHKY, 10 BiJMOBiac HaOpaHill CTyAeHTOM cyMi OaliB BifmoBinHO 1o Tabnuui CriBBinHommeHHs. [TpucyTHicTh
3100yBaya y IbOMY BUIIAJIKy HE € 000B’I3KOBOIO.

Tabauusa — CniBBigHOIIEHHS iIHCTUTYiHHOT INIKAJIM OUiHIOBAHHSA i mKkaau oniHwBanusa EKTC

. . Incruryniiina ominka (piBeHb JOCSITHEHHS 3/100yBa4eM BHUIIIOT OCBITH 3alIAHOBAHUX
Ouinka PeiliTunronsa . .. .
CKTC KAa Gaxin : pe3yJIbTATIB HABYAHHS 3 HaB‘IaJ:IEHOl J:[I/I(‘}'I_[I/IHJ'I.IHI/I)
3aaik Icnut/nndepenuiiioBanmii 3aJik
Biominno/Excellent — Bucokuii piBeHb JOCATHEHHsI 3aIJTAHOBAHUX
A 90-100 pe3ysbTaTiB HaBYAHHS 3 HaBYAJIbHOI JWCHHWIUIIHM, IO CBIIYUTH MPO
0e3yMOBHY TOTOBHICTH 3m00yBada JO TOHANBIIOTO HaBYaHHA Ta/abo
2 npodeciiiHoi AisIbHOCTI 32 haxom
B 83-89 S Joope/Good — cepenHiii (MakCUMAalbHO JIOCTAaTHii) piBeHb [OCSATHEHHS
o 3aIJIaHOBAHMX PE3YJIbTaTIB HABYAHHS 3 HABYAIBHOT JUCIUIUTIHU Ta TOTOBHOCTI
C 73-82 § JI0 TIOJJANTBIIIOTO HABYaHHS Ta/a00 mpodeciiHOi AisuThHOCTI 32 paxom
[}
D 66-72 3aoosinvnolSatisfactory — HasBHI MiHIMaJbHO IOCTaTHI VIS IOHAJIBIIOTO
E 60-65 HaBYAHHS Ta/a6o npqtbeciimo'f JUSUTBHOCTI 32 (DaxoM pe3ysibTaTH HaBYaHHS 3
HAaBYaJIbHOI JUCLUIUIIHU
° Hezaoosinvnol/Fail — Huska 3amiaHOBaHWX pe3yibTaTiB HABYaHHS 3
EX 40-59 § HaBYATbHOI TCIMTUTIHH Bi/ICY THS. PiBenp HaOyTHX Pe3yJIbTATIB HABYAHHS €
2 HEIOCTaTHIM JJIsl TIOAaJbIIOr0 HaBYaHHS Ta/ab0 MpodeciiHOi MisSIBHOCTI 3a
% haxom
F 0-39 T HezaoosinvnolFail — Pesynbratn HaBuaHHS BiCYTHI

10. IInTanHA A5 CAMOKOHTPOJIIO Pe3y/IbTaTiB HABYAHHS

. IIOHATTS IWITYYHOTO 1HTEIEKTY.

. IousatTs inTenekryansHoi cuctemu (IC) Ta inTenexTyanbHoi 3ana4i (I13).
. IlpakTyHe 03HaMOMIIEHHS 3 AOCIIIHUIBKUMHU IIporpamamu Ha 6a3i H1I.
. JlocnikeHHs IEMOHCTPaLIHHUX TPOrPaMHUX MPOIYKTIB.

. CriocoOu nomanug 13, iXHI BUMOTH Ta HEIOJIKH.

. ITomyk pimens I3 y mpocTtopi craHiB.

. MeTtoau «cminoro» Ta eBpUCTUYHOTO MOILIYKY.

. Meroau momryky I3 y pa3i 3BezieHHs 33124 10 CYKYITHOCTI ITif3aaad.

. Betyn o Heiiponnux mepexx. MozaentoBaHHsS poOOTH HeMpoHa.

10. Po3po0Oka HelipoHHOT Mepexi TepIienTpoHa.

11. JocnimxeHnHs po6oTH HelipoMepexi Xondiiaa.

12. Po3poOka HeipoHHOi Mepexi Xomndinaa.

13. Po3poOka HelipoHHOI Mepesxi XeMiHra

14. Po3poOka HelipOoHHOT Mepeski KOTHITPOH

O©COoO~NO OIS, WN K-



15. Po3poOka HelipoHHOT Mepeski HEOKOTHITPOH.

16. 3nanns Ta moneni npeacrasieHas 3HaHb y CIII.

17. TlponykuiitHi MOJIeINi MPEICTaBICHHS 3HAHb.

18. YnpaBmiHHS MONIYKOM PIllICHb y TPOAYKIIHHUX CUCTEMAX.

19. Po3po0Oka cucTemMu po3mizHaBaHHS 00pa3iB.

20. CemanTnuHi citku (CC): OCHOBHI MOHSATTS, TUIH, CIOCOOH omKCY Ta Joriune BuBeaeHHs Ha CC.

21. ®peiiMu: OCHOBHI MOHATTS, CTPYKTypa ¢peiima. OpeitMoBi cucTeMu.

22. ExcneptHi cuctemu (EC): mpu3HaveHHs Ta NPUHIIMIY MOOYI0BY; y3aralbHEHa apXiTeKTypa; KIIacu
3a/1a4, sKi BUPINTyI0Thes 3a goromororo EC.

23. Po3po6ka EC: eranu po3poOku; mpua10aHHs 3HAHb; MOMIYK Ta MOSICHCHHS PIllICHb.

24. Tmxenepis 3HaHb. [IpakTrnyana peamizamis EC.

25. CyuyacHi TeHneHIii Ta migxoau 10 cteopenns CIII.

26. CyuacHi nporpamu Ta iHCTpyMeHTaj bHi 3acobu crBopenns CILI.

27. MoBu ¢GyHKIIOHATBLHOTO Ta JIOTIYHOTO NPOTPaMyBaHHS.

28. OHTONOTIYHUHN MIIXiA A0 MPEACTaBIEHHS Ta 1HTErpauii 3HaHb Y PO3MOJAUICHUX 1HPOpPMAIITHUX
cepeloBUILAx TUIY [HTEpHEHT.

29. KinacuyHi TEXHOJIOTIT IITYYHOTO 1HTEJIEKTY.

30. 'eHeTHYHI QJITOPUTMH.

31. Jlanmrorn Mapkosa.

32. AnroputM Mypaxu.

33. AnroputM Biamnany.

11. HaByaabHO-MeTOANYHE 320€3eYeHHS

OcgiTHi#t porniec 3 aucuuuTiay «LITygHwif iHTEIEKT» MOBHICTIO 1 B AOCTATHIM KUTBKOCTI 3a0e3medeHnit He00XiTHOO
HaBYATbHO-METOIUYHOIO JITePaTyporo.

12. MarepianbHo-TeXHiYHe Ta MporpaMHe 3ade3neyeHHs TUCHMILTIHA

Iadopmaniitna Ta koM rorepHa miarpumka: [1K, mranmer, cMapTdoH abo iHIKH MOOITFHHUN TPUCTPIH, TPOEKTOP.
Iporpamue 3ab6e3neuenns: MATLAB Online (basic), Python IDE, odicui nporpamu, Be6-6pay3ep, T0CTYI 1O MEpexi
IaTepHeT, poboTa 3 Mpe3eHTAIiIMH.

13. PexoMeH10BaHa JiTepaTypa:
OcHoBHA

c

A

pbpenioxk M.B. AnropuTMu MamIMHHOTO HaB4YaHHs. [JMOOKI Heifpomepeki B 3ajadax MEXaHIKH CYLIIbHHX CEpEIOBHII!
. ¢

e

fukaproB O.}O. HaBuaHHS 3 MiIKpiIUIEHHSM B aBTOHOMHMX IHTENEKTYaJbHHX CHCTEMax: HaB4aJbHUI MOCIOHMK. Bunaseus
o0l

b
ko M.M., Kosryn B.B., I'puiiyk T.B. OcHOBH iHTeNeKTyanbHUX TexHOMOTIH. YacTuHa 2. TexHO0rT MAITMHHOTO HABYAHHS:
RiexTpoHHMI HaBUYaJIbHUNI MOCiOHUK. BHTY, 2024. 153 c. URL:
&

rayiyenko C.B. llIty4ni HelipoHHI Mepexi: HaBYaIbHUH NMOCIOHMK. [lepkaBHUI YHIBEpCHTET €KOHOMIKH 1 TexHoorii (Kpusnit

JonarkoBa

mko 1. O., MoBuantok A. B., Aarunenxo P. B. Cucremun mryuHoro inTenexry. Jlabopatopuuii npaktukym. KIII im. Irops

USRI FT BEBTRE RPE WE F T §


https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://mitpress.mit.edu/9780262048644/understanding-deep-learning/
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://link.springer.com/content/pdf/10.1007/978-981-19-2879-6.pdf
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://www.mdpi.com/books/reprint/9330-artificial-intelligence-and-machine-learning-based-methods-and-applications
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/290
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://ceur-ws.org/Vol-3736/paper8.pdf
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245
https://csitjournal.khmnu.edu.ua/index.php/csit/article/view/245

enyna M.B., I'ycauenko M.C. MeTtoj; aBTOMaru30BaHOTO KEPYBaHHS PyXOM poOOTiB Ha 0a3i ajlropuTMy camooprasizarii 3

0

I
i

= 0 R

-

- 2 = o < 0 o ® M ¥ oz oW

® m v 5 e w g o

X 0 4 ® @ v R ® ®F s 0N 8 OO ©

—

14. Indopmauiiini pecypcu

1. MonyneHe cepenosuine aast Hapuauus. URL : https://msn.khmnu.edu.ua/course/view.php?id=6807

2. Enexrponna 6i6morexka XHY. URL: http:/library.khmnu.edu.ua/
3. Incrurymiiiunit penosurapiit XHY. URL : https://elar.khmnu.edu.ua/home

10


https://msn.khmnu.edu.ua/course/view.php?id=6807
http://library.khmnu.edu.ua/
https://elar.khmnu.edu.ua/home

MOBIJIBHO-OPIEHTOBAHA PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

Tun quCcHUILTIHA BubipkoBa

PiBenb BUIIOT OCBiTH [epuuii (6akaraspcyrui)
MoBa BUKJIQJaHHS YkpaiHCcbka

CemecTp -

KinbkicTts npusHavyenux kpeantie EKTC 8,0

®opmu 3100yTTS OCBIiTH, JJIfl IKUX BUKJIATAETHCS

JUCHUILTIHA OuHa (JeHHAa)

PesyabTaru HaByaHHsi. Ilicis BUBYEHHS AWCHMIUIIHK CTYACHT NOBHHEH: 3HAMU OCHOBHI MiJXOXM A0 BHPIIICHHS
IHTEJIEKTyalbHUX 3a/la4, OCHOBHI MOHATTS Ta O3HAYECHHS INTYYHOT'O IHTENEKTY, IMIJXOJIW, METOAM 1 TEXHOJIOTii HITy4yHOTO
IHTEJIEKTY, CIOCOOM TMO/IaHHS IHTEJIEKTYaJIbHOT 3a/]a4l Ta METOIU MOUIYKY pillleHb, MOJIEJI IIPEICTABICHHS 3HaHb Y CUCTEMaX i3
I, cy4acHi TeHaeHIT Ta miaXomu 10 cTBOpeHHs cucteM i3 LUI; emimu nocnimkyBaTy i ONIHIOBATH MPOTPaMHI MPOIYKTH 13
ITOPUTMAMHM IUTYYHOTO 1HTENEKTY; po3pooasmu HEHpoMepexi pi3HOI apXiTeKTypH, 30KpeMa: HepLeNnTpOH, HEOKOTHITPOH,
KOTHITpOH, Mepexi Xomdinga Ta XeMiHra, CUCTEMH pO3Mi3HaBaHHA OOpa3iB Ta IHII CHUCTEMM INTYYHOTO IHTENIEKTY;
3acmocogysamu KIIACHIHI TEXHOJIOTIT INTYYHOTO 1HTENIEKTY U BUPIMICHHS IHTEIEKTYaIbHIX 3a1ad.

3MicT HaBYAJBHOI MUCHUILUIIHU. IloHATTA IuTyyHOro inrtesexrty. IloHarrs inrtenexryanbHoi cucremun (IC) Ta
inTenekTyanbHol 3amadi (I3). Crocobu mojaHHs iHTENEKTyalbHOI 3a/Jadi Ta METOAU MOINYKY pimieHs. [lomyk pimens 13 y
NpoCTOpi cTaHiB. 3HaHHS Ta Mozeni npencrasieHus 3Hanp y CLUI. [Tpoxykuiiini Mojesni npeacTaBiIeHHs 3HaHb. Y IPaBJIiHHS
MOIIYKOM pillleHb y MpoayKuiiHux cuctemax. Excnieptai cucremu (EC): nmpu3HadeHHs Ta NPUHIMITY T00YI0BH; y3arajbHeHa
apXiTeKTypa; KJlacH 3a/1a4, sIKi BUpiLIytoThes 3a qonomoroto EC. Poszpodka EC: eranu po3poOku; mpuabdaHHs 3HaHb; MOLIYK Ta
MOSCHEHHS pileHb. [mkeHepis 3HaHb. OHTONOTIYHMNA MiOXig OO TPENCTaBICHHS Ta IHTETpalii 3HAHb Y PO3IOAUICHUX
iHpOpMamiHHUX cepeIoBUIIaX THITY [HTepHeT.

3aniaHoBaHA HABYaJbHA MisUIbHICTH. MiHIManbHMI OOCIT HaBYAJILHUX 3aHATh B OoAHOMY Kpeauti €KTC
HABYAJILHOI JUCIUILIIHY 1151 neputozo (0akalaBpChbKOr0) PiBHS BUIIIOT OCBITH 3a JIEHHOO (hOPMOFO 3100YTTS OCBITH
cranoBuTh 10 rogun Ha 1 xpeautr €KTC.

®opmu (MeTOAU) HABYAHHS JEKIii (3 BUKOPUCTAHHSIM METOIB Bi3yaui3awil, mpoOIEMHOro i iHTEPaKTUBHOTO HABYAHHSI,
MOTHBAaI[IfHUX nOpuiioMiB, 1H(OPMALIIHO-KOMYHIKAI[IHHUX TEXHOJIOTIH); J1abopaTopHi 3aHATTA (3 BHUKOPUCTAHHSIM
IHCTPYKTYBaHHS, J€MOHCTPYBaHHS, HATYpHHUX €KCIIEPHUMEHTIB, KOMII'IOTEPHOI CHUMYJIALil, HAyKOBHX Ta 1HXXEHEPHHX
PO3paxyHKIB Ta pi3HUX (OpM Bi3yamizalii JaHUX); NPaKTH4HI 3aHATTS (3 BUKOPHCTAHHSIM IHCTPYKTYBaHHS, I€MOHCTPYBaHHS,
PO3B’sI3yBaHHsI TUNIOBUX 1 NPHUKIIAJHUX 3374, aHaIli3y KeiCiB, CUTyaliiHUX 3aBAaHb, €JIEMEHTIB JTUCKYCIl TOIO); caMOCTiiHa
poborta (omparfoBaHHA TEOPETHYHOTO Marepiaidy, MiATOTOBKA [0 BHKOHAHHA MPAKTHYHUX pOOIT), 3 BUKOPHCTAHHIM
iH(pOpMaLiHHO-KOMIT FOTEPHUX TEXHOJIOTIH Ta TEXHOJOTIH TUCTAHIIITHOTO HABYaHHSI.

@opMH OLIHIOBAHHS Pe3yJbTATIB HABYAHHS: OI[IHFOBaHHS T1a00PaTOPHUX Ta MPAKTUIHUX POOIT.

Buj ceMecTpOBOro KOHTPOJIIO: 3aITIK.

HaguyanabHi pecypceu:

1. P
3. X
4. JlaBpentok M.B. Airoputmu MarmHHOTO HaByaHHs. [ THOOKI HeifpoMepeki B 3a/1auax MEXaHIKHU CYLIJIBHUX CEPEIOBHUIIL:

5. boukaproB O.}0. HaBuaHHs 3 MiAKpIIUIEHHSM B ABTOHOMHHX IHTENEKTyaJbHHUX CHCTEMax: HaBYaJbHUH MOCIOHHK.

6. MoyJsbHe cepeoBHIe s HaBuaHHs. JlocTym g0 pecypey: https://msn.khmnu.edu.ua/course/view.php?id=6807
7. Enexrponna Gi6mioreka XHY. loctyn mo pecypey: http://library.khmnu.edu.ua/

Buxnagaui: kana. TexH. Hayk, goiieHT Mukora OEJIVIJIA,
KaHJI. TeXH. HayK, aoneHT Jeanc MAKAPUIIKIH
KaH[. (i3.-MaT.HayK, TOLEHT AHAPii CEJIbCbKUI
Buknagad Aptyp CJIMBA
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