MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
3AXIJTHOVKPATHCHKMIT HALIIOHAJIbHHMI YHIBEPCUTET
®AKVJIbTET KOMIT'TOTEPHUX IHOOPMAIIMHNX TEXHOJIOI'TA

3ATBEPIXVIO: 3ATBEHJDKVIO:
JlexaH (akyJbTeTy KOMIT FOTEPHUX 30D 3 HayKOBO-TI€JaroriyHol
i IAHMX TEXHOJIOTIH B

%riNop SIKUMEHKO 2 AHBiRx G OC TPOBEPXOB

2024 p. 2024 p.

POBOYA ITPOI'PAMA

3 IUCHUILIIHUA “APXiTEKTYPH CHCTEM HITYYHOr0 iHTe/IeKTy”

CTYIIHb BUIIOI OCBITH — 6aKajaaBp

ranysb 3HaHb — 12 “Indopmaniiini Texnosorii”
cnenianpHicTs — 122 “Komn’woTepHi Haykn”
ocBiTHBO-TIpodeciiina nporpama — “lIITyynnii inTenekt”

Kadenpa indopmauilino-o6unc/i0BaJbHUX CUCTEM i yIpaBJ/IiHHS

Popma Kypc | Cemectp | Jleknii | Ja6opatopni | IPC Tpeninr | Camoct. | Pazom | 3anik
HABYaHHA (ron.) 3aHATTH (roa.) (roa.) poGora | (rom.) | (cem.)
(rom.) CTyA.
(roa.)
Jdenna 4 7 30 14 3 6 97 150 7

T2 OL A7 ¢S
gj/?

Tepronisib — 3YHY
2024



Po6ouy mporpamy ckias gonesT kadexpu [OCY, k.1.H. Irop MAMKIB

Poboua nmporpama 3aTBepmkeHa Ha 3aciganHi kadenpu iHGopMalliiHO-00YHCTIOBATIEHAX
CUCTEM 1 yIIpaBJIiHHA,
npotokos Nel Bix 27 cepras 2024 p.

B.o. 3aBigyBaua Kadeapu %}//“;ﬁ Hanis BACHUJIbKIB

Po3risgHyTO Ta cxBaneHO rpymnoro 3abe3neueHHs cretiatbHocTi “KoMm’roTepHi HayKu”,
npotokoi Nel Bix 30 cepmas 2024 p.

['onosa rpymnu
3a0e3IeYeHHs CIeaIbHOCTI,

I-p. TEXH. HayK, ITpodecop Mupocnas KOMAP

e

["apanT OocBiTHRO-IPODECIHHOL
nporpamu “llITyuHuii iHTeNEKT” _
KaH. TeXH. HayK, JOIEHT b Bacuns KOBAJIb



CTPYKTYPA POBOYOI TIPOIT'PAMU HABYAJIBHOI JUCHUIJITHA
“APXITEKTYPU CUCTEM IITYYHOI'O IHTEJIEKTY”

1. Onuc AucHMILTIHT “APXITEKTYPH CHCTEM IITY4YHOI' O IHTeJIeKTY”

Jducuuniina
« ApXiTeKTypu cucTeM

MTYYHOIO0 iHTeJIeKTy »

I'any3b 3HaHb,
crneniaJbHICTh,
CBO

XapakTepucTuka

HABYAJbHOI JUCHUILTIHT

KinbpkicTh KpemuTiB — 5

["any3p 3HaHb —
12 “Tuopmantiiini

TeXHOJIOr1”

Craryc IucuMIUIiHM: BUOIpKOBa
JUCLIUILTIHA
MoBa HaBYaHHS:

VYkpaiHcpka

Kinekicts 3a51iKOBHUX

MOJyJIiB — 3

CoenianbHicTh — 122

“Komm’rorepHi Haykn”

Pik miarorosku: 4

Cemecrtp: 7

Kinekicth 3MiCTOBUX

MOJTyJIiB — 2

OcsiTHBO-TIpO(eciiiHa
nporpama —

“Iltyunnii inTENEKT”

Jlexuii: 30 rox.

JlaboparopHi 3ansTTs: 14 ro.

3arajgpHa KUJIBKICTb

roaud — 150

CryniHb BUIIOT OCBITH

— OakanaBp

Camocriitaa po6ota:97 rog.

TpeHiHr: 6 rof.

InnuBinyansHa pobora: 3 rom.

TwxaeBux roaud — 10,

3 HUX ayJIUTOPHUX — 3 TOJ.

Bun mijicyMKOBOTO KOHTPOJTIO —

3aIIK




2. MeTa i 3aBIaHHA TUCHHUILIIHA

“ApXITEKTypH CHCTEM IITYYHOI'0 iHTEJIEKTY”

2.1. MeTra BUBYEHHS TUCHHUILIIHA

MeToro AUCHUIIIIHYA “APXITEKTYPH CUCTEM IITYYHOTO IHTEJICKTY € HaJlaHHS
CTyJICHTaM CHCTEMATHYHUX 3HAaHb 1 MPAKTUYHUX HABUYOK HEOOXITHUX IS
IPOEKTYBaHHSA cUcTeM IITy4yHoro iHtenekTy (LLI) pisHOMaHITHOrO MpU3HAYECHHS 13
BpaxyBaHHIM TEXHIUHUX Ta €KOHOMIYHUX OOMEKEHb.

HaBuanbHa nporpama Ta TeMaTUYHUH TJIaH KypCy 30Cepe/HKEeHI Ha TITHOOKOMY
Ta PETEeIbHOMY BHBUYEHHI NMPUHIHUIIB POOOTH Ta MPOEKTYBAHHS CHUCTEM IITYYHOIO
IHTEJIEeKTY, CIOCcO0IB 1X peamizamii Ha 0a3i pI3HUX amapaTHUX 3aco0iB, HABUAHHS Ta

CTBOPCHHA IIPAKTHUYHHUX piHICHB JJIA pi3HI/IX obOnacrei 3aCTOCYBAHH.

2.2. 3aBIaHHA BUBYECHHSA JUCIHHUILTIHA

3aBOaHHS JUCUUIUTIHM “ApXITEKTYpH CHUCTEM IITYYHOIO IHTENEKTYy —
chopMyBaTH 3HAHHS Ta HABUYKU MPOEKTYBAHHS CUCTEM IUTYYHOTO 1HTEIEKTY JJIS
p13HHMX 00JIacTel 3aCTOCYBaHHS 13 BpaXyBaHHAM OOMEKEHb SIK1 HAKJIa1al0ThCSl.

Kypc o3naiiomiitoe 13 0a30BUMH NPHUHIMIAMU POOOTH CHUCTEM IITYYHOTO
1HTEJIeKT, MIIX0AaMHU JIO 1X peajizallii Ta oliHKA e(EKTHUBHOCTI OTPUMAHKX PIIICHB 32
Ha0OPOM KPUTEPIiB, TAKUX SIK BAPTICTh, IIBUJIKOI15l, TOUHICTh, CHEPTOCIIOKHUBAHHS.

dopMye HABUKH CHCTEMHOTO aHali3y, CTBOPEHHS MOJeNe HEHPOHHUX
MepeX, iX HaBUaHHA Ta KOHBEPTYBAaHHS B OINTHMI30BaHWW TPOTpaMHUN KOJ 3

HACTYITHOIO 1HTETpaIli€io B 6a30Bi MPOESKTH.

2.3. B pe3yabTaTi BUBYEHHS IUCHHUILIIHA CTYI€HTH OBUHHI:

- 3HaTH METOAM HaB4YaHHS Ta mpoekTyBanHa cuctem Il Ha 06asi
MIKpPOKOHTPOJIEPIB Ta TMPOIECOPIB 13 3aCTOCYBAaHHSIM CY4YaCHHUX IPOTPaMHHUX
MIPOJTYKTIB;

- BMITH aHaJi3yBaTH 3aBJaHHS, BHUOUpATH ONTUMAJbHY apXITEKTYpy
HeriponHoi mepexi (HM), cmocoby ii peamizarii (amapaTHoro abo HPOrpamMHOTO
pilIeHHSs);

- BMITH OI[IHIOBaTH €(EKTUBHICTH OTPUMAHUX, Ta IPOIIOHYBATH HOB1 TEXHIYHI

pIlLIEHHS.



3. IIporpama HaBYAJBHOI JUCHUILTIHU

“ApXITEKTypH CHCTEM IITYYHOI'0 iHTEJIEKTY”

3micmoeuii mooyns 1. Ocnosu cucmem wimy4Ho2o inmenexkmy

Tema 1. Ocnosu wimyynozo inmenexkmy ma HeupoOHHUX MEPEHC

KoHrermniist mTy9HOTo IHTENIEKTY, HEHPOHHUX MEPEK, MAITMHHOTO HABYAHHS
Tema 2. bazosa apximekmypa ma munu HeupOHHUX MEPEIHC

OCHOBHI apXiTEKTypu HEHPOHHUX MEPEXK, iX CTPYKTypa, MPUHITUIINA POOOTH.
Habip 6a30BUX KOMIIOHEHTIB HEOOXIAHUX JJIsl peastizalii HeHPOHHUX MEPEeK.
Tema 3. Peanizauii neiponnux mepesrc

[IporpaMui Ta amapaTHi CcIOCOOM peamizaiii HEHMPOHHHX Mepex. [umu
IIpOrpaMHMX Ta armapaTHUX IIaTdopM s iX peasizallii HeHpoHH1 Mepex. TexHIuH1 Ta
E€KOHOMIYHI TMepeBaru Ta TakoX HEIIOJIKK KOXKHOTO 13 CIIOCO01B peaizaliii.
Tema 4. 3acmocysanns memooié MAWIUHHO20 HAGUAHHA

OcobnuBocTi (popMyBaHHSI HaBYAJIbHUX BHOIPOK Ta OpraHizailis HaBYaHHS.
Oco06MBOCTI MIPEICTABICHHS HEUPOHHUX MEPEXK arapaTHUMH 3aC00aMH.

3Imicmosuii modyas 2. [Ipoekmysanusa cucmem wimyuHo20 iHmea1eKnLy

Tema 5. IIpoexmyeannsa HeupoOHHUX MeEPeEHC

OOpanHsi TNy HEHPOHHOI Mepexi Ta crmocoly ii peamizamii. Ontumizarlis
apXITEKTYpHU HEUPOHHOT Mepexki. OLiHIOBaHHS €()EKTUBHOCTI OTPUMAHOI apXiTEKTypHU
CUCTEMH.
Tema 6. Haeuannsa HellpoOHHUX MepedHc

O3HaifoMJIeHHS 13 CHeIiali30BaHUMH MTPOTPaMHUMU 3ac00aMu Il HaBYaHHS
HEHPOHHUX Mepexk. 301p JaHUX HaBYaHHS HEHPOHHUX MEPEX IS PI3HUX KJIaciB 3a7ad.
Hapuanus 13 BpaxyBaHHSM HakJageHUX oOMexeHb. OIlIHIOBaHHS TOYHOCTI
(GyHKITIOHYBaHHS HEHPOHHOI MEPEXKi.
Tema 7. 30ip ma onpayioeanus OaHux

B3aemonist 13 cencopamu Ta nepudepiiinumu npuctposimu. [Iporec 360py Ta
OTIPAIfOBAHHS JAHUX.
Tema 8. Ilpakmuuni piviennsn Ha 6a3i HEUPOHHUX MeEPEIHC

AHani3 3aBIaHHs, BUOIp THIy HEMpPOHHOI MEpEeXi Ta cnocoly ii peasnizarii.
CtBopenns cucremu L1



4. CTpyKTypa 3a1iK0BOr0 KpeauTy 3 TUCHUILIIHH

“ApXITEKTypH CHCTEM IITYYHOI'0 iHTEJIEKTY”

KinbkicTh roqun

Tema

Jlekuii | JladopaTopHi | InauBinyanbna | Tpeninr | Camocriiina | Kontpoabhi
3aHATTH poboTta podGoTa 3axoau
3microBuii Moayiab 1. OCHOBM CHCTEM IITYYHOTI'O IHTEJIEKTY
Tema 1. OcHoBH 2 - 1 3 7 OnuryBaHHS
IITYYHOTO 1HTEICKTY mijg gac
Ta HEUPOHHUX MEPEK 3aHATTSA
Tema 2. ba3osa 4 2 11 OnutyBaHHA
apXiTEeKTypa Ta THIIH ITiJ] 9ac
HEUPOHHUX MEPEXK 3aHATTA
Tema 3. Peanizamii 4 4 11 OnuryBaHHs
HEUPOHHHUX MEPEK mig yac
3aHATTS
Tema 4 3acTtocyBaHHS 4 - 11 OnutyBaHHA
METO/IIB MAIIMHHOTO i yac
HaBYAHHS 3aHATTS
3microBuii MoayJb 2. [IpoeKTyBaHHsSI CHCTEM IITYYHOIO IHTEJCKTY
Tema 5. [IpoexTyBaHHS 4 - 2 3 14 OnuryBaHHs
HEUPOHHHUX MEPEK i1 yac
3aHATTS
Tema 6. Hapuanus 4 4 14 OnuTyBaHHA
HEHPOHHUX MEpEex iy yac
3aHATTS
Tema 7. 36ip Ta 4 - 14 OnwuryBaHHS
OTIpALOBaHHS JaHUX i gac
3aHATTS
Tema 8. IlpakTiuni 4 4 15 OnuTyBaHHA
pitreHHs Ha 6a3i iy yac
HEUPOHHUX MEPEXK 3aHATTSA
Pazom 30 14 3 6 97




5. TemaTnka JJa0OpaTOPHUX 3aHATH

1. Po6ora 3 iHTerpoBaHuM cepenoBuiem npoekryBanus STM32-CubeMX Ta
STM32-CubeAl ¢ipmu Semiconductor Tomson.

2. 30ip nanux Ta (OpMyBaHHS HAaBYAIBHUX BUOIPOK.

3. Po3po0biieHHst HEHPOHHOT Mepeski Ta 1l HaBUaHHS.

4. 'enepyBaHHs MPOTPAMHOTO KOAY Ta MepeBipka podoTu cuctemu Ha 6asi LII.

6. Camocriiina podoTa

CryneHTH NpPOBOAATH JOCTIIKEHHS B 00JAcTl MPOEKTYBAaHHS Ta peaiizailii
CHUCTEM INTYYHOTO IHTEJNEKTY Ta TOTYIOTh pPe3yJbTaTH MJOCTIKEHHS y BUTIIAMIL
pedepaty. CTyIeHTH MOXKYTh CAMOCTIMHO 3aITPOIIOHYBATH Ta MOTOIUTH 3 BUKJIaJa4eM
TeMY JOCJIKEHHS, a00 00paTH OJIHY 13 3alIPONIOHOBAHUX TEM:

- ba3oBi apxiTekTypu Ta amaparHi 3aco0u Il peaiizailii CUCTEM IITY4YHOTrO

IHTEJIEKTY
- Tunu HepOHHUX MEpeX Ta 00JIACTI iX 3aCTOCYBaHHS;
- IIporpamui 3aco0u AJig CTBOPEHHS Ta HABYaHHS HEHPOHHUX MEPEK;
- CucteMu WITYYHOrO IHTENEKTY [JIsl pO3Mi3HABaHHS Ta KiIacu(ikaiii
AKTUBHOCTI JIIOAWHH;

- Cucrema MITYYHOTO 1HTEJEKTY JUIsl Kiacudikallii JOpOKHIX 3HAKIB;

- CucremMa MITYYHOTO IHTENEKTY I BUSBJICHHS Kpaai)kKOK Yy TOPTOBHUX
[EHTpaXx;

- CucremMa MITY4HOTO IHTENEKTY JIJisi PO3IMi3HABaHHS IOJOXKEHHS PYyKu 0e3
MOJyJII KaMepH;

- Cucrema MTYYHOTO 1HTEJICKTY JUIsl BUSIBIICHHS Ta MAPaXyHKY JIIOICH;

- CucremMa WITYYHOrO IHTENEKTY JJis pO3MI3HABaHHA Ta KiIacu@ikaiii

aKyCTUYHHX CIICH;

- Cucrtema MTYy4YHOTO 1HTENEKTY IS BIICTeKEHH Ta Kiacudikaii momii mpu

TPaHCIOPTYBAHHI MOIITOBUX BiJINPABIIECHb.


https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies/hand-posture-recognition-without-camera-module.html
https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies/hand-posture-recognition-without-camera-module.html
https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies/hand-posture-recognition-without-camera-module.html
https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies/people-detection-and-counting-solution.html
https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies/people-detection-and-counting-solution.html

PedepaTr noBuHEH ckiagaTUCS 3 HACTYITHUX PO3JILIIB:

Beryn (akTyalilbHICTh TEMH, META JTOCITIKEHHS );

OcHoBHa YacTHHa (T€OpeTHYHI OCHOBM cucTeM Ha 0aszi I (3anexHo Bif
TEMHM ), aHaJ113 00paHOi TeMH, MPOIIEC MPOBEIACHHS TOCIIIKEHHS ),

BucHoBKU;

Cnucok BUKOPUCTaHUX JKEPET;

JonaTku (3a HEOOXITHOCTI).

7. TpeHiHr 3 (UCUUITIHA

TemaTuka: Po3poOiieHHS NPOTOTUITY MOJYJS Ui OMPAIFOBAHHS JAHUX

CEHCOPIB 13 3aCTOCYBAaHHSAM HEUPOHHUX MEPEXK.

3aBaaHHsA, AKI HEOOXiIHO BUKOHATH I/l YaC TPEHIHTY:

1. HocmimKeHHS:

BukoHnatn anami3 ojiHi€l 13 MOXJIMBHUX 00JacTel 3aCTOCYBaHHS MOIYJIS
BUXOJISAYM 13 HAOOpPY JAOCTYIMHUX CEHCOpIB (OCBITJICHHS, MIKPOQOH,
aKceJIepoMeTp, NPOKOMIIAC, MarHITOMETpP, 0apOMETP, TEPMOMETP);

BuznauuTu kimto4oBi GyHKIIT, K1 TOTPIOHO peastizyBaTu B 3aCTOCYHKY.

2. Po3pobiieHHs1 Moiesi HEMPOHHOT Mepexi Ta il HaBYaHHS:

OTpuMatu Ta MArOTYBaTH JiaHi 13 JOCTYIMHUX JKEpe.

Bukonatu momepeaHe ONpAIfOBaHHS J@HWX Ta BHUSBUTH  KIIOUYOBI
0COOJIMBOCTI CUTHAJIB JJI PI3HUX 00JIacTEN 3aCTOCYBaHHS;

[ToOynyBaTH HEMPOHHY MEPEKY Ta BUKOHATH 11 HABYAHHS;

OLIHUTH TOYHICTh MOJIEJII HA OCHOBI TECTOBUX (KOHTPOJIbHUX ) JAHUX.

3. HanmamryBanns anapaTHOi m1aTpopMu Ta TCHEPYBAaHHS MPOTPAMHOTO KOAY:

BuxopuctoBytoun HeOOXiHE mMporpaMHe 3a0e3NeueHHs 3reHepyBaTu
0a30Bul MPOEKT (KO MpOrpaMu) AJis HaJaIlITyBaHHS anapaTHol miatopmu;
KonBepTyBaTu mnonepeqHr0 HaBYEHY HEHPOHHY MEpEXKY B ONTHUMIZ0BaHHI
MPOTrpaMHUI KOJ Ta IHTETPYyBaTU HOTO B 0A30BUIA IPOCKT;

CrtBopuTH (ailn as nporpaMmyBaHHs MOTYJIS.

4. JlemOHCTpaIlis:

3anporpaMmyBaTd MOAYJIb Ta IPOJEMOHCTPYBATH POOOTY MPOTOTHUITY.



8. 3aco0u oniHIOBAHHS Ta METOAH AEMOHCTPYBAaHHS
pe3yJIbTATIiB HABYAHHA
Y mpormeci BHBYEHHA JUCHMUIUTIHU “ApXITEKTYpH CHCTEM IITYYHOTO
1HTENEKTY”  BHKOPHUCTOBYIOTHCS HACTYMHI 3acOOM OIIHIOBAaHHS Ta METOJIU
JIE€MOHCTPYBaHHS pe3yJIbTaTiB HABUAHHS:

- OIIIHIOBaHHS pe3yJbTaTiB BUKOHAHHS JTaOOPATOPHUX POOIT;
- TIOTOYHE TECTYBAaHHSA Ta ONUTYBAaHHS,
- OLIIHIOBaHHS BUKOHAHHS 3aB/JaHb TPEHIHTY;

- OIIIHIOBAaHHS BUKOHAHHS 3aBJaHb CAMOCTINHOI pOOOTH.

9. Kpurepii, popMu MOTOYHOr0 TA MiACYMKOBOI0 KOHTPOJIIO

[TincymkoBuii 6an (3a 100-60abpbHOO MIKAJIOK0) 3 JUCHUIUIIHU “ApXITEKTYpH
CHUCTEM INTYYHOTO IHTENIEKTY BHU3HAYAETHCS SK CEPEIHbO3BAXKCHA BEIMUYMHA,

3aJICKHO BiII MMUTOMOI Baru KO>KHO1 CKJIaIIOBO‘l' 3aJ11IKOBOT'O KpCauTy:

Monyns 1 Mopyns 2 Monyns 3
40 % 40% 5% 15%
[Toroune oriHIOBaHHS MonynbHUN KOHTPOJIb Tpeninr CamocriiiHa
pobota
BukoHnaHHA Ta 3axucT MonynbpHa KOHTPOJIBHA BukonanHs Bukonanhns
n1abopaTopHUX pOOIT pobota (2 TeoOpeTHIHUX 3aBJIaHb MiJ] Yac 3aBHAaHHS IS
(4 poboTn) IIATaHHA, | IpakTU4He TPEHIHTY CaMOCTINHOT
3aBJJaHHS) pobotu

Omninka 3a “IToTouHE OLIHIOBAaHHA BU3HAYAETHCA SIK CEPEAHE apU(PMETUUHE
3 OL[IHOK, OTPMMAHHX 32 BUKOHAHHS Ta 3aXKUCT JJAOOPATOPHUX POOIT.

Monynbs “TpeHIHr” BHU3HAYA€THCS, SK CEpelHE apu(pMETUYHE 3 OI[IHOK,
OTPUMAaHMX 332 BUKOHAHHS 3aBJIaHb TPEHIHTY.

Mopyne “CamocTiiiHa po00Ta” BU3HAYAETHCS, SIK cepeHe apu(pMETUUHE 3
OIIIHOK, OTPMMAHMX MiJ] YaC BUKOHAHHS 3aBJaHHS CaMOCTIMHOI po0OOTH, a came: 3a
MIPEICTABJICHHS MPOBEJCHOTO JOCTI/KEHHS 3 00paHOi TeMH Ta aHali3 OTPUMaHUX

pE3yNbTATIB.



Ixana omiHIOBAHHA:

3a mkaJjow | 3a HaiOHAIBLHOIO 3a mkasow ECTS
3YHY KO0
90-100 BigmiazO A (BiZIMIHHO)
85-89 Hobpe B (myxe nobpe)
75-84 C (n00pe)
65-74 3a10BUIIBHO D (3amoBibHO)
60-64 E (mocTaTHBO)
35-59 HezanoBinpHO FX (He3a10BUTbHO, 3 MOKJIMBICTIO IOBTOPHOT'O CKJIAJIaHHS )
1-34 F (He3amoBiIbHO, 3 000B’SI3KOBUM MTOBTOPHUM KYPCOM)

10. IncTpymeHnTH, 00/1aJHAHHSA Ta IPOrpaMHe 3a0e3MeYeHHS,

BUKOPUCTAHHA AKHX nepeuﬁaqae HaB4YaJIbHA )II/IC]_[I/IHJ'IiHa

Ne HajliMenyBaHHs Homep Temu

1. | MynsTuMeaidHUN TPOESKTOP 1-8

2. |Komm’torepu 3 JOCTYIOM JI0 Mepexi [HTepHeT 1-8

3. |IIporpamue 3a6e3neuennss STM32-CubeMX dipmu 3-8
Semiconductor Tomson

4 | [Iporpamue 3ab6e3neueHuss STM32-CubeAl dipmu 3-8
Semiconductor Tomson

5 |IIporpamue 3a0e3neuennss STM32-CubelDE ¢ipmu 3-8
Semiconductor Tomson

6 |Ilmara B-L475E-IOT01A2 3-8, TpeHiHT
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