1. OCTBAPUBAIBE OBPA30OBHO-BACIIMTHOI PAJIA — OBJINIIN U TPAJAIBE

MN3B0PHU CTPYYHHU TPOTPAMU

Ha3us nporpama: Bemrauka MHTeJMreHIHja

Paspen

Teopujcka HacTaBa Bexoe ITpakTHuHa HacTaBa HacraBa y Gioky YkynHo

111

68 - 74

68 - 74

2. INJbEBHU YUEIbA:

— Ymno3HaBame ca OCHOBAMa BEUITAUYKe HHTEIUTEHIINj€ H MAIIMHCKOT yYema.
— Ocnoco06spaBarme 32 IPUMEHY BEIITauyke HHTEIUTCHIIN]e KPO3 MHTEPAKTUBAH HAYMH, CTyIHje CITydaja U MPOjeKTHY HACTaBy.
— PasBujame BemTHHA Kao MITO Cy TEXHUKA pelIaBama MpodiieMa 1 OTKIIamarba TPellaka, KpUTHIKO Pa3MUILbabe, TOTHIKO 3aKJbyUHBAbE U

KpEaTUBHOCT.

3. TEME, UCXOAU, TPEINIOPYYEHU CAAPKAJU U K/IbYYHU IOJMOBU CAIP/KAJA

Paspen: Tpehu

Topuumu Goun yacoBa: Bexbe: 68 - 74* yacosa;
(6poj yacoBa Ha TOAMIIHEM HUBOY AeduHuCaH je OpojeM Henelba OJ0K HACTaBe)

TEMA

ncxom
ITo 3aBpmIeTKy TeMe y4eHHK he OUTH y cTamy Ja:

MPENOPYYEHU CAJIPYKAJM / KJbYUYHU IOJMOBH
CAJZIPIKAJA

YBoa y BelITauxky
HHTeJMIeHIHjy

o0jacHH T0jaM BeIITayKe HHTEIUTCHIIH]E;

naeHTH(UKYje KJby4dHe qorahaje Koju cy yTUIlad Ha
pa3Boj BEIITaYKe HHTEIUTCHIIH]C;

00jacHHU yJIOTy MAIIMHCKOT YYCHa Y 00JaCTH BEITauKe
WMHTEIUTEeHIIH]€;

WIyCTpyje MOTYhHOCTH IpUMEHE BelITauKe
WHTEJIHTCHITH]e Ha TPUMEpPHMa M3 CBaKOTHEBHOT JKUBOTA,

ITojam BemTauxke HHTEIUTCHIIN]E

WnatenurenTHe hopMaIn30BaHe METOIOJIOTH]e (BEIITauKe
HEYpOHCKe Mpesxe, Fuzzy Jorndku cucteMu, TeHeTHIKA
ANTOPUTMH, CKCTICPTHH CUCTEMH, UTII.)

Hcropuja pa3Boja BeuITauke HHTEIUTECHIIH]jE

[IpencraBspame 3HaMHA, pa3yMeBambe TOBOPHUX je3HKa

YYEIE - nHTeMUreHTHH pOOOTH M TEXHOJIOIIKO TPETIO3HABAHE
OKpYIKeHa, ITIAHUPALE - PeIIaBabe MPOOIeMa, TOHOMICHE
OJUTyKa - 3aKJbY4HBamkE, HCTPAKUBAKE OKPYKEHA -
ayTOHOMHOCT MOOMIIHUX po0oTa

CUCTEMMU ITPEITO3HABAA nuiia, ropopa u TeKCTa -
moceOHO: KaMepa 1 aHaIn3a TUTUTAIHE CIIUKe o0jekaTa

VYirora MAaIMHCKOT y4YeHa Y 00JIACTH BEIITAYKe MHTEIUTCHIIH]E




e VIHTyWTHBHU NPUMEpH 32 WIyCTPALHjy IPHMEHE TeXHHUKA
BEIITAYKE HHTEIUTCHIINje

e Cryauja cimydaja — IpaKTUYHU IPUMEPH yIIoTpeOe BelTauke
MHTEJINTCHITH]E Y CBAKOAHEBHOM JKHUBOTY (TTaMEeTHHU KyhHHU
ypehaju, MeguIHCKa AMjarHOCTHKA U 3[JpaBCTBEHA 3aIlITHTa,
Marie ¥ alulMKanyje 3a INIaHNPabe Iy Tambe, NHTEPHET
IpeTpakuBayn, eleKTpoHCKa Mahama, 0e36eJHOCT U HaA30D,
GaHKapcTBO U (prHAHCH]E)

KibyuHu nojMoBH: TEXHUKE BEIITAYKE HHTEIUTCHIH]E,
MalIMHCKO yueme, COPTBEp, OJUTyUHBahe, CACTEMH MTPEI03HaBaba
- KaMepa ¥ aHAJIN3a AUTUTAIIHE CIIUKE

MamunHCKO yueme
H pajJ ca MoAanumMa

OIHUIIIE OCHOBHE MPUCTYIIE U aliCTPAKTHE MOJIENIe
MAIINHCKOT Y4erha;

pa3iuKyje BUJOBE U OCHOBHE NPOOJIEME MAITHHCKOT
yuema;

HUMeHyje coTBepCKe anaTe U alIMKalije KOji MOry Jia ce
KOPHCTE 32 MAIIIMHCKO YUEHhe;

OITUIIIE OCHOBHE TEXHUKE HCTPAXHMBabha CKyIoBa
M0/IaTaKa PeJIEBAHTHHX 32 MAIIMHCKO YUEHHE;

OIUILIE OCHOBHE TEXHHKE 32 NPUKYIUbAE U
KJIacn(HUKannjy CKyroBa MoJaTaKa,

HaBezle ¥ 00jacHM MPUHIMII Pajia OCHOBHHX aJITOpUTaMa
MAlIMHCKOT Y4erba;

objacHu 3Ha4aj Kopuinhemba 1 BU3yel3alije pe3ynirara
MAIIMHCKOT Y4erha;

00jacH IPHMEHY MAIIMHCKOT Y4etha Ha IPUMEPY
CTyAHje CIy4aja CHCTeMa Mpernopyka (recommendation
systems);

¢ Kako MmaiivHe - HHTETUTeHTHU poOOTH yue?

o [lojam, mpuMeHa 1 3HAYa] MAIIMHCKOT yUemha

e [Ipunarolasame peneBaHTHHUX MOAATaKa 32 MALIMHCKO yUCHE
(mpukyIbame, KiacupuKanyja 1 opraHu3aliyja rnojaraxa)

e AJITOPUTMH MAIIMHCKOT Y4erha

o TyMayeme pe3yiraTa MalIMHCKOT yueHmha

o [loGospmame 1 BU3yenu3anuja pe3yaraTa MallnHCKOT yUeHmha

o Crynuja ciayuaja — Kako Amazon u Herduike kopucre cucreme
npenopyka (recommendation systems)?

e Crymmja cnydaja — Kako GyHKIIMOHHITY HanpeaHU BeO
nperpaxuBaun oyt Google-a?

e Crymuja cnyuaja — Kaxko Siri u Alexa npemno3Hajy rosop?

e Crynuja ciayuaja — Kako dyHKIIMOHUMIIY ayTOHOMHA BO3MIIa
kommanuje Tecia?

o Crynuja ciaydaja — Kaxo n3riena nporec cTpaTemmkor
OJUTy4YHBama y UTpaMa Kao IITO Cy IIax WiIn ro?

e Cryauja cnyuaja — Kako BupTyennu acucrentu (eHri. chatbot)
O/IrOBapajy Ha muTama?

e Crymmja cimydaja — Kako (pyHKIIMOHHITY aruIHKaIije 3a
ayTOMATCKO MpeBol)ehe TEKCTa y peaTlHOM BpeMeHy?

Kiby4Hu mojMoOBH: MOJIENT MAIIMHCKOT Y4eHha, MHTEJIUTEHTHU
poboT, anropuTaM y4ema, CKyIIoBY TojaTaka, perpe3eHTaTHBHI
Y30paK pesIeBaHTHUX I10/1aTaKa




Bemrauke
HEYPOHCKe MpesKe

o0jacHH TI0jaM aIalTHBHOT TIpoliechpama HHpopManuja
MHTEIMTCHTHUX CUCTEMa Ha MPUMEPY BEIITAYKHX
HEYPOHCKHX MpEKa;

OIHIIIE HAYMH pajia BEIITAaYKNX HEYPOHCKUX MPEXKa;
HaBeZle OCHOBHA CBOjCTBA M BPCTE apXUTEKTypa
BEILUTAYKUX HEYPOHCKUX MPEXa;

WIYCTpYje NPUMEHY BEIITaYKHX HEYPOHCKHX MpeXa Ha
IpUMepy eXyKanoHOT MOOMITHOT poboTa - Hip. LEGO
pobora;

IpUMeEmbYje BeIITauKe HEYPOHCKE MpPEXe y Ipolecy
(YHKLIMOHAIHE alpOKCUMAlHje - TeHepali3alyje,
KJacuuKanyje u NIpeanKIje KopumhemeM CKyToBa
PEIIPe3CHTAaTUBHUX Y30PaKa PEJICBaHTHUX MOAATAKa 3a
MalIMHCKO YUCHeE;

o Ilojam u medpuHUIMja BeIITauYKe HEYpoHCKe Mpeke (BHM)

o OCHOBHA CBOjCTBa, OCHOBHE U Jio/iaTHE KoMIoHeHTe BHM,
HEeypoH-TIponecupajyhu eneMeHT, (GyHKIIMOHATHOCT HEYPOHa,
BennmunHa BHM, Tononorunja BHM, apxutexType u anroputMu
00y4aBama BEIITAYKMX HEYPOHCKHX MPEKa, TEXKUHCKU OJHOCH

e Bemrauke HeypoHCKe Mpexe: Kako paje?

o Cryauja cnydaja — Kako HHTEUT@HTHU cuCTeMH (po0oTH,
BO3MJIa, APOHOBH) yue KopucTehy Bemrauke HeypOHCKe Mpexe?

o [TPOJEKAT: Moaenupame 1 cUMyJainja pajga OCHOBHUX BPCTa
BEIITAYKHX HEYPOHCKUX MpeKa IHOIIyT IepLenTpoHa,
backpropagation n ART-1 HEypOHCKUX MpexKa.

KbyuHu mojMoBH: afanTUBHO Mpolecupamke HHPOPMAIHja,
apXUTEKTypa BEeUITaYKe HEYPOHCKE Mpexke, HeypOH-OCHOBHU
nporecupajyhu enement BHM, aktuBaione ¢yHKIMje HEypoHa,
anroputaMm o0ydJaBama, TEXHUHCKH OJTHOCH U3Mel)y HeypoHa,
KOHBEPTeHIIMja TPEIIKE YUeHa-TII00ATHH U JIOKATHA MUHUMYM,
npumeHa BHM

I'enepucame
MO/ieJIa BelTayKe
HHTEJIUTeHIHje

Ipero3Ha npodieM U3 CBaKOAHEBHOT KMBOTA y IOMEHY
OJUTy4MBama 1 MI0BEXKe MOTYHHOCT H-ETOBOT pelllaBamba ca
MIPUMEHOM OJIrOBapajyhe TeXHHKE BEIITauKe
MHTEIUTECHIN]E, MPEBACXOJHO BEIITAYKNX HEYPOHCKUX
MpeKa;

NPUKYIUbA PENIPE3CHTATUBHE Y30PKE PEICBAHTHUX
rmoJlaTaka moTpeOHuX 3a rpaheme Mojena;

MPUIIPEMa PEIEBaHTHE MOJaTKE U TCHEPUILE MOJET;
TECTHpa PEJICBAaHTHE MOJaTKE U TyMauH pe3yJraTe
MAIIMHCKOT Y4erha;

OIIEHH KBAJHMTET U3rpal)eHor Mo/iena MallIMHCKOT YIeHha;
KOPHUCTH CHCTEM BEIITaYKe WHTEIUTCHITH]E 3a
MPETIO3HABambE JINIIA;

KOPHCTH CHCTEM BellITayKe HHTEIUIeHIINje 3a
IIPENO3HaBamkEe TOBOPA;

KOPHUCTHU CUCTEM BEIITaYKe WHTEIUTCHITH]e 3a
IIPENO3HABAKE TEKCTA,

o CrpykTypupame npobiemMa y TOMCHY OJIy4HUBabha
o IIpukyrnspame peicBAaHTHHUX MM0/1aTaKa, BU3yaln3aluja 1
pasymeBame (Jla u je y3opak q0BoJbHO pernpe3enTaTuBan? [lta
HenocTaje? 1llTa je 3aHUMIBUBO?)
e ['pajeme Mmonena
- MpUIpeMa Perpe3eHTATUBHUX y30paKa PelIeBaHTHUX
nojaTtaka
- TeHepucame H 00ydJaBame MoJIena
- TecTHUpame MOJela Ha PEPEe3CHTATUBHOM Y30pKY
PElICBaHTHHX MMOIaTaKa
- TyMmaueme M BepuQuKaiuja pe3yarara oo0ydaBama U
TTOJIeTIaBabe ITapaMeTpa yuerma
- MUHHMH3AIHja TPENIKe MAITHHCKOT Y4emka YBOhemheM HOBUX
pENeBaHTHHX MOJIATaKa U JOIMYHCKO 00y4aBame Kpo3
HOJIeIIaBamke TeKUHCKHUX OIHOCa n3Mel)y HeypoHa
o PazymeBame pe3ynTara npuMeHe TEXHHUKA BEIITaYKe
MHTEIUTEHITNje KOl MHTEIMTEHTHUX CUCTEMa MIPEro3HaBamha
o ITPOJEKAT: PazymeBame paja cucrema 3a nperno3HaBame Juia




o [TPOJEKAT: PazymeBame pajia cucTeMa 3a Iperno3HaBame
rosopa (MoauQHKalrja KIbyYHUX NapamMmeTapa y OKBUPY
OCTBapeHOT BUPTYEIHOT aCUCTEHTA KOjH MPETo3Haje TOBOPHE
KOMaHs1e)

o [TPOJEKAT: PazymeBame (pyHKIIMOHATHOCTH CHCTEMA 33
IPEeNo3HaBambe TEKCTa - IPEI03HABAE CI0Ba-KapaKTepa

KbyuHu nojMoBH: Mozenrpame poreca oIy IuBamba, yiIora u
3HaYaj penpe3eHTaTHBHOT Y30pKa, poIiec 00ydaBama, TeCTHPAbE,
Bepu(UKaIyja, KOHBEPIreHIHja TPEIKE yUCHha, CHCTEMHU
IIPeNo3HaBamka JIMIa, TOBOPa U TEKCTa

¢ 4. YIIVTCTBO 3A JTUJAKTHYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA U OIElbUBAIBE

Ha npBoMm uyacy yno3HaTH yueHHKe ca IUJbEeBUMa M HCXOANMa HacTaBe, OJJHOCHO yUeHa, INIaHOM Pajia i KpUTEPHjyMOM M HAaUMHNMA oliekhHBamba. HacraBa
he ce peannzoBaTH Kpo3 yacoBe BexOH. Ha mpBuM yacoBMMa IMCKyTyjeTe ca y4EHHIMMa O IOjMY, 3Hauajy U MOI'YhHOCTMMa NpUMEHE TEXHHKA BEIITAa4YKe
UHTEIUICHIHje Y Pa3IMIUTHM 001acTuMa.

O0aunnu HacTaBe: BexOe

MecTo peanu3anuje HactaBe: CBU 4acOBHU peann3yjy ce€ y pauyHapCKOM KaOWHETY.

IIpenopy4yenu 6poj yacoBa Mo TeMama:

Tema 1: 4 yaca

Tema 2: 18 yacosaa

Tema 3: 26 yacoBa

Tema 4: 26 yacoBa

Ha wacoBuma ce 3a/ip)kaTi Ha HUBOMMA 3Hamba JAe()MHUCAHMM TJIaroJiuMa KOjU Cy Ha HUBOY 3Hama U pazymeBama. Kako je ydenuima tpeher paspena
OBO MPBU W300PHHU MPEIMET U3 00JIACTH BEIITAYKe HHTEIUTSHIM]e, CapIKaje je MOTPEOHO MPHUIAroIUTH BbUX0BOM y3pacty. Caipxaje YIOTIyHUTH IpHMEpUMa
U CHTyallMjaMa U3 CBAKOHEBHOT J)KMBOTA. Y UCHHUIIMMA MPEJICTABUTH 3HAYa] pa3Boja pauyHAPCKUX CHCTEMA M PECypca, MPEBACX0HO MUKPOIIPOIIEcopa, KOjU Cy
JIOTIpUHENTH MOTYRHOCTH OCTBapuBama OOMMHHUX MAapalieIM30BaHUX HYMCEPHUYKHUX HM3pauyyHaBama KOje 3aXTeBa MAIIMHCKO YYCHC Y OKBHPY BEIITAYKE
WHTEIUTeHITH] €.

3a yacoBe TeMe YBOJA y BEIITauKy HHTEJIUTCHITH]Y TIOTPEOHO je AaTh mupoko npuxsaheHe neduHUIMjE BEIITauKe HHTeNUreHyje. [IpeacraButu ucropujy
pa3Boja BelITayKe UHTEIUICHIIM]e TOYEBIIN O/l IPBOT MOJIeNa BEITaYKOI HEYPOHA M IIPBHUX BEIITAYKHX HEYPOHCKHX MpPEXa, IPEKO IMPHCTYIa 3aCHOBAaHHUX Ha
JIOTHITH, eKCTIIEPTHUX CHCTEMa 3aCHOBAHUX HA 3HaY, 10 HAJHOBUjUX IPHCTYIIA 3aCHOBAHHUX Ha TyOokoM yuemy. [IyTem cirka u BUmeo caipikaja IpeacTaBUTH



YUSHUIIMMA KapaKTepUCTHYHE [TPUMEPEe CUCTEMa 3aCHOBAHHX Ha IIPUMEHHU TEXHMKA BEIITauKe MHTEIUTeHIje, Kao mto ¢y ELIZA (nporpam koju je kopuiihen
3a 00pany npupurHor jesuka), Deep Blue (pBu ekcnieptHu cucteM nMminieMeHTHpaH Ha IBM cynepkommjyTepy Koju je moOeano CBETCKOT IpBaka y IIaxy
l'apuja Kacnmapora), DARPA Grand Challenge (TakMu4Yere WHHLIUPAHO y IMJBY HOACTHIIAKA Pa3Boja TEXHOJIOTH]ja MOTPEOHHMX 3a CTBapame IOTIIYHO
ayToHOMHUX Bo3mia), Deep Mind’s Alpha Go (I'yrnoB nporpam Aundaro 6a3upan Ha JyOOKOM ydemwy OjauaBambeM I100eINO0 je eBPOIICKOT, a 3aTHM M CBETCKOT
IaMIMoHa, mpodecuonanHor ro urpada Jlu Cegona — Benemajcropa y ApeBHOj KHHECKO] UrpH 10). OCBPHYTH Ce U Ha JUCIUIUIMHE 3HaYajHE 32 Pa3B0j BEIITAUKe
UHTEIUreHIyje. MoTUBHCaTH yUeHUKE J]a aKTUBHO YUECTBY]Y M aHAIIM3HUPA]y IPHMEpe yrnoTpede BEITaYKe HHTEIUICHIN]E Y CBAKOIHEBHOM XHBOTY.

3a yacoBe TeMe Berurauke HeypoHCKe MpesKe IOTPEOHO je NPEeICTaBUTH KOHIENT BEIITAYKUX HEYPOHCKUX MpeKa, y3 Ae(UHHULHI]e U 00jalImbehe OCHOBHUX
nojMoBa. OCBpHYTH Ce Ha IeHEpaIHy apXMTEKTYpy BEIITAYKMX HEYPOHCKHX MpEXa W MOjaCHUTH OCHOBHE €JIEMEHTE: HEYPOH — mpolecupajyhu eneMeHt
BeLITayKe HEYPOHCKE MpEeXXe, aKTHBaLMOHe (QyHKIHje, alTOPUTMH y4ema. VirycTpoBaTu piuMeHy Ha npuMeprMa (GyHKIHOHAIHE alpOKCHMALIHje, IPEAUKI]je
U KJIacuuKauyje nogataka. Yo3HaTH yICHUKe ca H3a0paHuM MOJIeNMMa BEeIITaYKUX HEYPOHCKUX Mpexa: nepuentpoH, BP (enri. back propagation) u ART -
1 HeypoHcka Mpexa. [leplenTpoH: apXUTeKTypa, allrOpuTaM yuerma MeplenTpoHa, NpuMepn Kiacudukanyje nojaraka. BP HeypoHcka Mpexa: apXxuTeKTypa,
anroputam yuewa BP HeypoHcke mMpesxe, npuMepu npumene. ART - 1 HeypoHCKka Mpexa: apXUTEKTypa, ajropuTaM yuerwa, NpuMepH npumene. CuMmynupame
paia nzabpaHux MoJIella y 0JIroBapajyhnuM mporpaMckuM je3unuma u okpyxemnma (Python, Matlab Neural Network Toolbox).

3a uacoBe Teme ['eHepucame Mojena Bemrauke unrenurenimje - [IPOJEKAT: PasymeBame paja cuctema 3a mperno3HaBame nuia, Moryhe je tectupartu
Beh pasBujeHa codTBepcka pemiema kao mro cy facenet (https:/github.com/davidsandberg/facenet), deepface (https://github.com/serengil/deepface),
face_recognition (https://github.com/ageitgey/face recognition) wumm OpenCV (https://github.com/codingforentrepreneurs/OpenCV-Python-Series). 3a
ITPOJEKAT: PazymeBame pasa cucTeMa 3a Mpero3HaBame roBopa, MpeIaxe ce TeCTUPame cCOPTBEpCKUX arumukaiyja nomyt Apple Siri, Google Now, Microsoft
Cortana, Amazon Alexa, Google Assistant. [IPOJEKAT Pa3symeBambe (HyHKIIMOHATHOCTH CHCTEMA 3a MPEMO3HABAKE TEKCTA - PEMO3HABAE CIIOBA-KapakTepa
Mmoryhe je peannzoBatu y (azama. Y MHULMjaTHO] (a3 yUSHUIM NPUIPEMajy CIIOBa/LIU(pE y TUTHTATHOM OOJIMKY MM KOPHCTE HocTojehe TOCTyIHe CKynoBe
momataka  momyt  EMNIST  (https://www.westernsydney.edu.au/icns/reproducible research/publication_support_materials/emnist)  wmu  MNIST
(http://yann.lecun.com/exdb/mnist/). Cireneha asza moxpasymena mpunpemy mojataka 3a 00ydaBame, TECTUPAkE U BaHIAIN]y Moena. HakoH Tora, Bpiu ce
reHeprcame 1 00y4yaBame Mojiesia BP Beltauke HeypoHCKe Mpeske, Y3 MO/IeIaBatbe napaMeTapa yuerha. 3apiiny a3y YnHU MPOLEC TECTHPAha 1 BAH/IAII]e
Mojena, npalieH aHaTM30M OCTBAPCHUX PE3yJITaTa yuekkha.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAILE YUEHUKA

@DopMaTHBHO OlCHUBAE, Ka0 MOJe mnpalieha HalpenIoBamba YIeHHKa, ce O/IBUja Ha CBAKOM Yacy M CBaKa aKTHBHOCT je j00pa MpuiiMKa 3a MPOIeHY
HanpenoBama U JaBame noBpatHe uHpopmanuje. [locturayha ydyenuka je moryhie BpeTHOBaTH KpO3: aKTHBHOCTH Ha 4acy (Tj. IPOLECY yueHa); MOCTABIbabE
MUTamba /WK IaBake OITOBOPA y CKJIaLy ca KOHTEKCTOM KOju ce o0jalimaBa; U3paay 3ajaTaka, MCTPAKWBAUKUX MpojeKaTa U ClI.; IPEe3eHTOBAkE CallpiKaja;
TECTOBE NMPAKTHYHKX BelTHHa, mpaheme nocturayha nexoma, momoh IpyroBuMa u3 0eJbeiba y IUJbY CaBjiaaBama rpajanBa u CIL.

IToceOHy maxkmby 00paTUTE Ha YaCOBUMA Ha KOjUMa rOCTY]y €KCIIEPTH U3 TOjeAMHNAX 00JIACTH, BPEIHYjTe aKTUBHOCT YUCHHKA KOJH MOCTaBJbajy MUTaba U
AHAIIMTUYKY Pa3roBapajy.

CyMaTHBHO OIICHUBAIE CE MOXKE M3BPIIUTH HAa OCHOBY MMOJaTaka MPUKYIJBCHUX (OPMATHBHUM OICHUBAEM, Pe3ylTaTa/pelicmha MpoOIeMCKOT MK
CEeMHUHAPCKOT pajia, yCMEHHX IMPpOBepa 3Hama, KOHTPOJIHHUX K JoMahux 3a1aTaka, TeCTOBa 3Hama U Cj1. HauwH yTBphuBama CyMaTHBHE OIIEHE YCKIIAJUTH Ca
WHMBUIyaTHUM 0COOMHAMA yYCHHKA.



