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Pabouas mporpamma aucuurianHbl «CUCTEMBI TEXHUYECKOTO 3pEHHSI B pOOOTO-
TEXHHUKE» COCTaBJICHA B COOTBETCTBUHU C YUEOHBIM IUIAHOM IO HAMPABIECHUIO MOATO-
ToBKU 15.04.06 «MexarpoHuka u poOOTOTEXHHMKA», HAMPaBICHHOCTh (Mpoduib) —
«Cuctembl ynpaBiaeHHs] POOOTOTEXHUUYECKMMH KoMmIuiekcamm» g 2023 roga mo od-
HOU (popMe 00yUeHUSI.

CocTaBuTenu:
3aBeIyIOLIMH KaeapoH 5JeKTPONPHBOAA U aBTOMATU3 ALK

< o
NPOMBIIIIIEHHBIX YCTAHOBOK, K.T.H., TOUEHT @% Poszkapsika [1.11.

(110,({)%(;1))

cTapIludil mpemnoaaBaTenb Kageaphl 3JIEKTPOIIPUBOA
1 aBTOMATHU3ALUH [IPOMBIIIIEHHBIX YCTAHOBOK wm=baxytnn J1B.
)

v
(noanuchk

Pabouas mporpaMma paccMOTpeHa H NPHHSITA Ha 3acelanui Ka(e/i b
«DIIeKTPONPHUBOJ U aBTOMATH3aLUs [IPOMBILIIEHHBIX YCTAHOBOKY.
[TpoTOKON OT « 07 » 4eyb= 2023 roma Ne 9.

3aBeayroumi kadenpoit % Poskapsika [ .M.
(no,unncré/ (®.1.0.)

PaGouass mnporpamMmma og00peHa Yy4eOHO-METOAHYECKOH KOMHCCHEI
['OYBIIO «IOHHTY» no nanpasnenuto noarotoBku 15.04.06 «MexaTpoHuKa u

poOOTOTEXHUKAY.
I[TpoTokon oT « /6 » o3 2023 roma Ne 7
[Ipencenarens % ['yceBB.B.

T (nonwiet) (®.U.0.)

Pabouas nporpamma npoasiena s 20 rojia mpuéma Ha 3aceanuu Kadeapbl
AJIEKTPOIIPUBOIA U AaBTOMATU3AITUHU TIPOMBIIIIEHHBIX YCTAaHOBOK.
[IpoTokon oT «_ » 20 roga Ne .

3aBemyrommii kKadeapon

(TmomuCH) (®.1.0.)

Pabouas nporpamma npoasiena s 20 rojia npuéma Ha 3aceaHuu KadeIpsl
AIEKTPONPUBOIA U ABTOMATH3ALIMK MPOMBIIIIIICHHBIX YCTaHOBOK.
IIporokon oT «  » 20 roga Ne .

3aBemyrommii kKadeapon

(TIomHCH) (®.1.0.)

Pabouas nporpamma npoasiena s 20 rojia npuéma Ha 3aceaHuu KadeIpsl
AIEKTPONPUBOIA U ABTOMATH3ALIMK MPOMBIIIIIICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapou

(moamucek) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHMU S INCIUIIJINHBI

3HaueHne MUCIHUIUIMHBI «CUCTEMBI TEXHHYECKOTO 3PEHHSI B POOOTOTEXHUKE» B
pemieHny OOIMX HAPOJAHOXO3SWCTBEHHBIX 3a]lad 3aKJIF0YAaeTCsl B TOM, YTO OHA pac-
CMaTpPUBAET BOMPOCHI pa3pabOTKU CUCTEM 00paOOTKU M PaCIO3HABAHMS N300PaKCHHIM
C TIOMOIIIHI0 COBPEMEHHBIX HEUPOCETEBBIX TEXHOJIOTHM, YTO MO3BOJISET PEIIaTh CI0XK-
HBIC 33JIla4 aBTOMATH3AI[UU U YIIPABIECHUS B POOOTOTEXHUYECKUX CUCTEMaX.

Heabo TUCHUMIUHBI ABJIsETCS GOPMUPOBAHNE Y CTYIEHTOB TEOPETHUCCKON
0a3bl 1 MPAKTUYECKUX HABBIKOB Pa3pa0OTKH CUCTEM TEXHHUYECKOTO 3PCHHS U WX MHTE-
rpalui B CUCTEMBI YIIPABJICHUS JBUKCHHEM POOOTOTEXHUYECKUX YCTPOMCTB.

B pe3ynbraTe 0CBOSHUS IUCIUTUTHHBI CTYACHT JOJIKCH:

3HATB!

- OCHOBHBIE BHJIBI CUCTEM pACIIO3HABaHUS 00pPa30B;

- METOJABl pacro3HaBaHWE OPHUEHTAIUH OOBEKTOB HA M300PAKEHWH OTHOCH-

TEJIBHO KaMeph;

- MeTOJbl KOCBEHHOM OIICHKU PACCTOSIHHS OT KaMephl 10 00BEKTa;

YMETh:

- (dopmupoBath HAOOP AAHHBIX 11 0OYYEHHUS HEUPOCETEBBIX CUCTEM PAaCIIO-

3HABaHMsI H300PAKEHUH;

- TPUMEHATH CYIIECTBYIOIIHE METOABl OICHKH B3aMMHOIO PAaCIOJIOKEHUS

00BEKTOB B BUACOMOTOKE;
- pa3pabarhiBaTh MPOTOKOJBI B3aUMOJCUCTBUS CHCTEM TEXHHUYECKOTO 3PEHUS
U yNpaBJICHU JBMKEHUEM HCIOJHUTEIBHBIX MEXaHHU3MOB POOOTOTEXHUYE-
CKUX CHCTEM;

BJIAJICTh:

- HaBBIKaMH OOyYEHWs] HEHPOHHBIX CETEH /IS pelIeHus 3a/1a4 aBTOMAaTHU3aIN
POOOTOTEXHUYECKUX CUCTEM;

- HaBBIKAMH TPOCKTHUPOBAHMSI allapaTHOW YaCTH CHCTEM TEXHHUYECKOTO 3pe-
HUS C YISTOM BBITTOTHICMBIX MU (DYyHKITUH;

- HaBBIKAMH Pa3pabOTKH aIrTOPUTMOB JIBIKCHHS POOOTEXHUYECKUX YCTPOMCTB
Ha OCHOBaHMU WH(OPMAIUH, MOTYyYAEMON OT CHCTEMBl TEXHUYECKOTO 3pe-
HUSL.

[lepeuncnenHble pe3ynbTaThl 00YUYSHHS SIBISIOTCSI OCHOBOU 151 (HOPMUPOBAHHS
CIIETYFOIINX KOMIICTCHIIUN:

- CIIOCOOHOCTBIO TIPUMEHSTh METOBI CO3JIaHUS U aHAIIM3a MOJIEIICH, TIO3BOJISIO-
IIMX MTPOTHO3UPOBATH CBOIMCTBA M TIOBEICHUE OT/IEIBHBIX YCTPOUCTB U MOACUCTEM Me-
XaTPOHHBIX U poOoToTexHu4Yeckux cuctem (I1K-1).

2 MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucrumnirHa OTHOCHUTCST K 4acTd, GOPMHUPYEMON yJaCTHHUKAMHU 00Opa3oBaTellb-
HbIX oTHOIIEHUH, biioka 1 «/lucuuminnasl (MOAYJIK)» y4eOHOrO IJIaHa.
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basupyeTcst Ha 3HaHUAX U YMEHHSIX, KOTOpPbIE CTYACHT MpUOOpeEN Mpu OCBOCHUU
npenmecTByomux nucuuiuinl: «Mupopmaruka», «Teopus aBTOMaTHUECKOTO yIpaB-
neHus», «Teopus anexkTponpuBoaay», «MaremaTuueckue METoAbl U Moaenn», «Cope-
MEHHBIE ITaKEThl NMPUKIAJHBIX IporpaMm»; «MonaennpoBaHue 3JIEKTPOMEXaHUYECKUX
cucrteM», «MoenmupoBaHUE U MMUTALUSI MEXAaTPOHHBIX cUCTEM», «CUCTEMBI MHTEN-
JIEKTYJIBHOTO YIIPABIICHUS.

3HaHUS U YMEHHUS, MPUOOPETEHHbIE P OCBOEHUU JTAHHOM NHUCUUIUIMHBI, pean-
3YIOTCSl CTYJEHTOM IIPU IIPOXOKIECHUH IOCYJapCTBEHHOW MUTOrOBOM aTTECTalUH, MOJ-
rOTOBKE KBAJIM(PUKALIMOHHOMN BBIIYCKHOM paboThl OakanaBpa U MarucTpa.

3 CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

3.1 Pacnpenesienne y4eOHbIX 4aCOB M0 TeMaM JMCHUILIMHBI U BUAAM 3aHSI-

THH
KosnuecTBo yacoB
Ne
Te- HanmenoBanue tem B ToM uncne
ML (conepkaTenbHbIX MOTYJICH ) Bcero Texunu [Ipakr. TaGop. CPC
(CemuH.)
1 CBepTouHble HEHPOHHBIE CETU 16 2 0 4 10
) Pacnio3naBanue 00BEKTOB HA 30 4 10 16
1300paKeCHUHN
3 CucreMsl pacrio3HaBaHMsI Ke- 24 4 ] 12
CTOB
4 Ouerca paccTosHUS MEXY Ka- 23 3 4 16
MEpOH ¥ 00BEKTOM
ANTOPUTMEI YIIpaBJIeHUS POOO-
5 | TOTEXHHYECKMMHU yCTPOHCTBAMH 29 4 ] 17
C UCIOJIb30BAHUEM TEXHUYECKO-
r0 3peHust
KonrakTHas paboTa (IOmOJHUTEIbHAS ) 4
HToro mo Buaam 3aHATHIA 126 17 34 71
KonTpoas 36
uToro 162

dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM JUCUHMUILINHBI

KoMnereHnun TeMbl M CHUILINHBI, HALlEJIEHHbIE HA BLIPA0OTKY KOMIIe-
TeHIUH
TIK-1 Temsl 1-6
3.2 Jlekuum

Tema 1. CBepTOUHBIE HEUPOHHBIE CETU
Conepxxanue Tembl 1: IloHsATHE CBepTOUYHBIX HEHUPOHHBIX ceTed. Omnepanuu
cBepTku. CTpyKTypa CBEPTOYHBIX HEUPOHHBIX CeTe. APXUTEKTYphl CBEPTOUHBIX




HelpoHHbIX ceTteld. Co3naHne CBEpTOYHBIX HEHPOHHBIX ceTed u ux oOydeHue. Tou-
HOCTb PaCIIO3HABAHUSI.
Jlutepatypa k Teme 1: [1]

Tewma 2. Pacmo3naBanue 00beKTOB Ha M300paKCHHH.

ConepxkaHue TeMbl 2:

Mertoap! pacnio3HaBaHusi n300paxeHus. akTopu3anusa U HOpMAIH3AIUS U300-
paxkenus. OuIbTpanys IBETOBBIX KaHaloB. Pacmo3naBanue ¢Gopmbl 00beKTOB. buo-
mnoreka OpenCV. Pacmo3zHaBaHne MeTOK Ha 0ObekTax. [IpuMeHeHHEe CBEPTOYHBIX
HEHPOHHBIX ceTel A pacro3HaBaHus oObekTa. [logroroBka Habopa maHHBIX. Bbiie-
JeHue rpanull 00bekTa. OCOOEHHOCTH pabOTHI C BUICOTIOTOKOM.

Jluteparypa k Teme 2: [1]

Tema 3. CucTtemMbl pacno3HaBaHUs KECTOB.

ConepxkaHue TeMbl 3:

Omnpenenenre opueHTAIMu 00BEKTOB B Kanpe. OnpeesieHne B3anMHOTO PacIio-
JIO’)KEeHUSI OOBEKTOB B Kajpe. Ynpasienue xectamu. [lonstue ckenera. PacroznaBanme
KeCTOB 10 BuaeonoToky. Cuctema Kinect.

Jluteparypa k Teme 3: [1, 3, 4]

Tema 4. OrieHKa pacCTOSHUSI MEXAY KaMepoil 1 00 bEKTOM.

Coneprxkanue TeMbl 3:

[IpuBsizka pazmepa 00bEKTa B KaJpe K peaibHbIM pa3mepaM. Kamepa riyOuHBI.
Hatuuku paccrosinus. Cucrema ctepeospenus. CrepeoTpuanryisuus. [loctpoeHue
KapThl TIIyOMHBI U300pakeHus. Pa3paboTka anmapaTHOM 4acTU yCTPOUCTB CTEPEOTPH-
aHTYJISALNH.

Jluteparypa k Teme 3: [1]

Tema 5. AnaropuTmsl ympaBiieHUsT POOOTOTEXHUYECKUMHU YCTPOMCTBAMU C HC-
IIOJIb30BAHUEM TEXHUYECKOTO 3PEHHUSI.

ConeprkaHue TeMBI 3:

OOHapy>xeHue TpenaTcTBUN MpHu ABMWKeHuU. OmnpeneneHue rpaHull 00JacTH
cBoOoaHOrO ABMXkeHUs. [IpoTokonsl ooOmMena nunpopmarnueil. I[loctpoenue mapuipyra B
IIOMEIICHUU C NPENATCTBUIMMU.

Jluteparypa k teme 3: [2]

3.3 lIpakTHyeckue (ceMUHAPCKHE) 3aHATHS He NPeIyCMOTPEHbI

3.4 JIabopaTopHble padoThI

Ne JIurepa-
Tema paboTsr O06newm, yac. P
n/n Typa
1 Ornpenenenne 00bEKTOB HAa U300PAKEHHUH C TIOMOIIBIO CBEPTOU- 10 [1, 5]
HBIX HEUPOHHBIX CeTel
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Omnpenenenre 00bEKTOB Ha N300paKEHUH ¢ TOMOIIBIO (DYHKIIU-
2 4 [L, 5]
oHayta 6uomorekn OpenCV
3 OmnpeneneHne OpueHTAIMN 00BEKTa B KaJIpe 8 [1, 5]
4 HccnenoBanue aaropurma CTEPEOTPUAHTYJIIAIIUN 4 [1, 5]
5 WHTerparust CUCTEMBI TEXHUYECKOTO 3PEHUS B AITOPUTM g 2. 5]
YIpaBJICHUS ABHKEHUEM MOOMIIBHOTO poOoTa ==
HUroro: 34
3.5 CamocTosiTesibHasi padoTa CTyJleHTa
Ne .
i Bunbr camocTosiTenbHON pabOTHI CTYCHTA O0newm, gac.
1 W3yyenue nekimonHoro marepuania (He meree 50% oT oObema JeKIuii) 33
) [ToaroroBka k maboparopuasiM pabotam (He MeHee 50% ot obbeMa ayau- 33
TOPHBIX JJAOOPATOPHBIX 3aHSTHIA)
Uroro: 71

3.6 KypcoBoii npoexT (padora), HHAMBHAYAJIbHOE 3a]aHUE
KypcoBoii npoekt (paboTa) 1 MHAUBUIyATbHOE 3aJIaHUE MO0 JUCIUIUIMHE y4eO-
HBIM TIJIAHOM HE MPEAYCMOTPEHHBI.

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu 4 mKajbl JJisi HHTETPUPOBAHHOM OLEHKH YPOBHS C(hopMu-
POBAHHOCTH KOMIIETEHIMA

Cocmasenaiowas kKomnemeHyuu — NOJHOMA 3HAHUL

- HyJIEBO YPOBEHB: HEBEPHBIE, HE ApTyMEHTUPOBAHHBIC, C MHOKECTBOM I'PYyObIX
OImMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBa BOMPOCA M3 TPEX IMOITHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HaHUW HM)KE MUHUMAJILHBIX TPEOOBAHMIA;

- MUHUMAJIbHBI YPOBEHB: JIJaHbI HE MOJIHbIC, HE TOUHBIE U APTYMEHTUPOBAHHbBIC
OTBETHl Ha BONPOCHL. YPOBEHb 3HAHUN HUKE€ MHUHUMAIIbHBIX TpeboBaHuil. JlomyiieHo
MHOT'O TPYOBIX OIIHUOOK;

- MIOPOTOBBI YPOBEHB: JTaHbl HEJAOCTATOYHO IOJIHBIE, TOYHBIE U aPTYMEHTHUPO-
BaHHbBIC OTBETHI HA BOMPOCHI. [1710X0 3HAET TEPMUHBI, ONIPEAEIICHUS U TIOHITHUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOILICHHUS, MPUHIUIBL. J[OMylIeHO MHOTO HErpyObIX OIIM-
OOK;

- CpeIHUM ypOBEHB: J[aHBI JOCTATOUYHO IOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHIL. B 11€7T0M 3HAEeT TEPMUHBI, ONPEAECIECHUS U MMOHITHUS;, OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIIEHUS, MPUHITUTIBL. J[OTyIIeHO HECKOIBKO HETPYOBIX OIMIHOO0K;

- IPOJIBUHYTHIM YPOBEHb: JIaHbI MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOINPOCHI. 3HAET TEPMUHBI, ONPEACICHUS U TOHSATUS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUSI, MPUHITUTIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OITHOOK;

- BBICOKMH YpOBEHbB: JaHbl MOJIHbIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIPOCHI. 3HAET TEPMUHBI, ONPEIEICHUS U TMOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHUHUIIBL. JIOMYIIIEHO HECKOJIBKO HETOYHOCTEM.

COCWICZ@]Z}Z}OI/L;CZ}Z KOMnemenyuu — yMernus
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- HyJIEBOW YpPOBEHbB: MOJIHOE OTCYTCTBHE MOHMMAHHS CYTH METOIUKH PELICHHS
3a71a4d, JOIYIIIEHO MHOKECTBO TPyOEHUIITNX OMMOOK / 3a1aHUS HE BHIIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIM YpOBEHB: c1a00€ MOHUMAaHUE CYTH METOAMKH PELICHHs 33134,
JOMy1IeHbl TpyObie ommOKu. Pemenust He o0ocHoBaHbl. He ymeeT ucnosin3oBath HOp-
MAaTHMBHO-TEXHUYECKYIO JIMTepaTypy. He opueHTupyercs B cnenuanbHOM HAay4YHOU JIM-
TepaType, HOPMaTUBHO-TIPABOBBIX AKTaX;

- TIOPOTOBBIN YPOBEHB: JOCTATOYHOE MOHMMAHHE CYTH METOIMKH PEILeHHUs 3a/1a-
4y, JOMyLIEeHbl OlMOKK. Penienus He Bceraa 000OCHOBAaHbI. Y MEET UCIONIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIuTeparypy. Cinabo OpUeHTHpYETCs B CIIEUATIbHON Hay4YHOU JIHTe-
parype, HOpMAaTUBHO-IIPABOBBIX AKTaX;

- CPElHU ypOBEHbB: B LIE€JIOM IOHMMAET CYyTh METOJUKHU PEILEHUs 3a7ayu, AOIy-
mieHbl omnOKky. PemieHuss He Bcerna 0OOCHOBaHBI. YMEET HMCIOJIb30BATH HOPMATHBHO-
TEXHUUYECKYIO U CHELMAIbHYIO HAYUHYIO JIUTEPaTypy, HOPMaTUBHO-IIPABOBBIE AKThI;

- MPOJBUHYTHIA YPOBEHb: B LIEJIOM MOHUMAET CyTh METOIMKU PEILICHUs 33JauH,
JOMyIIeHbl HeTouHOCTH. CriocoOeH 000CHOBATh pPellieHHs. Y MEET HCIOIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIEIHMATbHYIO HAYUHYIO JIUTEPATypy, HOPMATUBHO-TIPABOBBIE aK-
THI;

- BBICOKMH ypoBeHb: [loHmmaer cyTh MeTonuku pemieHus 3anaud. CrocoOeH
000CHOBAaTh pEeIICHUs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUATBHYIO
Hay4HYI0 JIUTEpaTypy, IEPEA0BON 3apyOeKHBII OIbIT, HOPMATHBHO-IIPABOBHIE AKTHI.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HasblKamu

- HyJIEBOM yPOBEHbB: HE MPOJAEMOHCTPUPOBA HABBIKU BBITIOJIHEHUS MPOdeccHo-
HaJIBHBIX 3aJa4. VICIIBITBIBAET CYHIECTBEHHBIE TPYIHOCTH IPU BBIMOJIHEHUH OTAC/b-
HBIX 33JIaHUH;

- MUHUMAaJIbHBIA YPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKU BBITIOJHEHUS IPO-
dbeccnoHanbHBIX 3amad. VICIBITBIBaE€T CyIIECTBEHHBIE TPYAHOCTH TPH BHITIOJHEHUU
OTACJIbHBIX 3aJIaHUM;

- IOPOTOBBIN YPOBEHB: BIAJICET OMBITOM TOTOBHOCTH K MPOPECCUOHAIBHOMN 1esI-
TEJIHLHOCTH M MPO(GECCHOHATHFHOMY CaMOCOBEPIIICHCTBOBAHUIO HA IMTOPOTOBOM YPOBHE.
TpynoBbie NEUCTBUS BBITIOJIHIET MEIJICHHO U HEKAYECTBEHHO;

- CPEIHUI YPOBEHB: BIAJEET CPEIHUM OMBITOM TOTOBHOCTH K MPOQECCUOHAITb-
HOM JEATEIbHOCTH W TPO(PECCHOHATILHOMY CaMOCOBEPIIEHCTBOBAHUIO. TpyaoBbIe
JEWCTBUS BBITIOJHSET HAa CPETHEM YPOBHE 10 OBICTPOTE U KA4EeCTRBY;

- IPOJABUHYTHIM yPOBEHb: BJIAAECET OMBITOM WU JOCTATOYHO BBIPAKECHHOW JIMY-
HOCTHOHM T'OTOBHOCTH K POQeCCUOHATILHON ACSATEILHOCTH U MPO(ECCHOHATBHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMOJIHAET TPYAOBBIE JCHCTBUSI;

- BBICOKMH YPOBEHbB: BJIAJEET ONMBITOM U BBIPAKEHHOCTHIO JINYHOCTHON TOTOBHO-
CTH K TIpOo(eCCUOHAILHON JEATeIbHOCTU U MPOQPECCHOHATEHOMY CaMOCOBEPIIIEHCTBO-
BAHUIO. BBICTPO U KAYECTBEHHO BBINOJIHSET TPYIOBbIE IEUCTBUS.

Obobwennas oyenka cpopmuposanHocmu KomMnemenyui
- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMHUPOBAHBL;
- MUHHUMAJIbHBIM ypOBEHb: 3HAYUTEIHHOE KOJIMYECTBO KOMIIETEHIMA HEe cdop-
MHPOBAHO;



- TIOPOTOBBIA YPOBEHb: BCE KOMIETEHIIMU COPMUPOBAHBI, HO OOJBIIMHCTBO HA
IIOPOTOBOM YPOBHE;

- CpeIHUI YPOBEHbB: BCE KOMIIETEHIIUN CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIM ypOBEHB: BCE KOMIIETEHIMU CPOPMHUPOBAHBI HA CPEAHEM WJIH
BBICOKOM YPOBHE;

- BBICOKH YPOBEHB: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonpochbl K 3K3aMeHy

[ToHsITHE CBEPTOYHBIX HEHPOHHBIX CETEH.

Onepauuu CBEpPTKHU.

CTpyKTypa CBEpTOY-HBIX HEUPOHHBIX CETEH.

ApPXHUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX CETEH.

Co3maHne CBEpPTOYHBIX HEHPOHHBIX CETEH M MX 0OyUYCHHE.
To4HOCTB pacrio3HaBaHMUS.

MeTob1 pacrio3HaBaHUS U300paKEHUS.

dakTopu3anus U HOpMaTH3aIHsI H300paKEHUS.
OuIbTpaIys BETOBBIX KAHAJIOB.

10. Pacnio3naBanue Gpopmbl 0OBEKTOB.

11. bubanorexa OpenCV.

12. Pacnio3HaBaHne METOK Ha 0OBEKTaX.

13. IlpumeHeHne CBEpTOU-HBIX HEUPOHHBIX CETEH I pacrio3HaBaHUsl 00BEKTa.
14. TloaroroBka HabOpa JaHHBIX.

15. Beigenenue rpanui] o0beKTa.

16. OcobeHHOCTH pabOThI ¢ BUEOMOTOKOM.

17. Onpenenenre opueHTAMN O0OBEKTOB B KaJIpe.

18. OnpeneneHre B3aMMHOTO Pac-TMOJI0KEHUSI OOBEKTOB B KaJIpe.
19. Ynpasienue xectamu.

20.ITonsiTue ckenera.

21.Pacno3HaBaHue K€CTOB MO BUIEONIOTOKY.

22. Cucrema Kinect.

23. IlpuBsizka pa3mepa 00bEKTa B KaJpe K peaibHBIM pa3Mepam.
24. Kamepa rimyOuHBIL.

25. JIaT4yuKu pacCTOSTHHUSL.

26. Cucrtema cTepeo3peHusl.

27. CTepeoTpuaHTy IS,

28.IlocTpoeHue KapThl IITyOMHbBI H300paKEeHUSI.

29. Pa3paboTka amnmapaTHOW YaCTH YCTPONCTB CTEPEOTPUAHTYIISAIINH.
30. O6Hapyx)eHre NPEnsITCTBUI NP IBUKECHUU.

31. Onpenenenue rpanuil 00J1aCTH CBOOOHOTO JIBHIKCHHS.
32.IIpoTokosbl oOMeHa HH(OpMAITHEH.

XN B W=

33.IlocTpoeHre MapIIpyTa B IOMELICHUH C IIPEISTCTBUSIMH.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA

T'OYBIIO «JOHELIKU HALIMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[IporpaMmma nmoAroTOBKH: MarucTp
CrnemmanpHocTh: 15.04.06 Mexatponuka u poOOTOTEXHHUKA
Mar. nporpamma: CHCTEMBI yIpaBieHUs] pOOOTOTEXHHUECKUMH KOMIUIEKCAaMHU
Cemectp: 3
VYyeOnas aucuumuinHa: CUCTEMBl TEXHUYECKOTO 3PEHUS B POOOTOTEXHUKE



BUJIET Ne 1
1. bubmuoreka OpenCV.
2. Tlportokonsl oOMeHa nHopMaruen

Y TBepkIeHO Ha 3aceJaHuU Kad. « DIEKTPONPUBOJ U aBTOMATU3AIMs] TPOMBILICHHBIX YCTAaHOBOKY,
npotokoa Ne ot . .20 T.
3aB. kadeapoi Poskapska IL.1.. DK3ameHaTop baxyrun /1.B.

KPUTEPUU
OLICHMBAHMS IK3aMEHAIMOHHOH padoThI
1o aucuuIuiiHe « CHCTEMbI TEXHUUYECKOTO 3pEHUs B pOOOTOTEXHUKEY I 00yUaroIuXcs 0 Halpas-
neHuto nmoarotoBku: 15.04.06 «MexaTrpoHuKa 1 pOOOTOTEXHUKA
(Marucrepckas nporpamma — «CUCTEMBI ypaBIeHUs: POOOTOTEXHUUECKUMH KOMILIEKCAMUY)

DK3aMeH MPOBOJMUTCS MUCbMEHHO 10 OmieTtam. buter comepkuT 2 Bompoca, KaXIbli U3 KOTO-
pBIX TpeOyeT KOHKpeTHOro oTBeTa. [Ipr HeoOXO0MMMOCTH OTBEYAIONIUI TOKEH CONPOBOAUTH HAIH-
CaHHOE TIOSICHSIIOIIEH CXEMOU (PUCYHKOM).

Bormpockl 0XBaThIBAIOT TEOPETHUECKYIO YaCTh Kypca, a Takke TPeOYIOT EMOHCTpAINK TpaK-
TUYECKHX HaBBIKOB, IMOJTYUYEHHBIX CTYACHTOM B XOJI€ JJAOOPAaTOPHBIX padoT.

[TpaBuiIbHBIN OTBET Ha BOMPOC OIICHUBAETCS B ABAMALATH MATh 0ayuioB. Eciiv OTBET HE MOJHEIH,
TO OH OIICHWBAETCS B JECATh OaIoB. [Ipy OTCYTCTBUM MpaBWIIBHOTO OTBETA HA TOCTABJICHHBIA BO-
npoc o0ydaromuiicss momxy4daer HoJb O0aymioB. [lomydeHHbIe Oayibl 32 OTBETHI Ha BOIMPOCHI OMieTa
CYMMUPYIOTCSI M C YYETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJISI pabOThI CTYIEHTA BHIBOJUTCS] UTOTOBAS
oreHka mo 100-06amipHOM 1IKae.

[Tonyuennas orenka mo 100-0ayuTbHOM IIKane OMNpEACNSieT OLEHKY IO TOCYIapCTBEHHOU
mkaiie 1 mxane ECTS.

YTBepxkIeHO Ha 3aceJaHuU Kad). « DIEKTPOIPHUBO/] U ABTOMATH3ALHS TPOMBIIIIICHHBIX YCTaHOBOKN?,
npoTokoa Ne 9 ot 07.03.2023 1.
3aBenyrouuii kadenpoit Poskapska I1.1.

4.3 Kputepuu oueHMBAHUA

OneHuBaHNe YpOBHS OCBOCHMS CTYJEHTOM Y4eOHOTO Marepuaia JUCIHUIUIMHBI
«CucTeMbl MHTEIUIEKTYaJIbHOTO YIPaBIEHUS» MPOU3BOIUTCS B XOJAE TEKYIIEro KOH-
TPOJISL U IPOMEKYTOYHOM aTTeCTalluH (CEMECTPOBOTO KOHTPOJIA).

Texymmii KOHTPOJIb 3HAHUHN CTYJEHTA OYHON (POPMBI OOYUYEHHS OCYIIECTBIIS-
eTcsl O pe3yJibTaTaM JIabopaTOPHBIX PadoT, CTyA€HTa 3a04HOM (POPMBI O0yUEHUS — MO
pe3yJibTaTaM BBINOJHEHUSI KOHTPOJIbHON paboThl. BrinmonHenue nabopaTopHbIX paboT
C 3alIUTON OTuU€Ta, BBHIMOJHEHNE WHANBUAYATBHOTO 3a/aHusl (KOHTPOJIBbHON paboThI),
IPEeyCMOTPEHHBIX pabodel MpOorpaMMON JUCUUIUIMHBI, SBISETCS HEOOXOJUMBIM
YCIJIOBUEM JIOIyCKa CTY/AE€HTA K SK3aMEHY.

Pacripenenenue 6amnoB TEKyLIEro KOHTPOJS pabOThI CTy/A€HTA Ha NMPOTSKEHUU
ceMecTpa IpUBeIeHO B Tabnuue 1.

Tabmuma 1 — Pacipenenenne 0aioB TEKYIIEro KOHTPOJIS

dopma KOHTPOJISA Bo3Mo)HOE KOJIMYECTBO [Ipumeuanue
OasIoB




10

dopma KOHTPOIA Bo3Mo)HOE KOIMYECTBO [Ipumeuanue
OasIoB
Jlnsi cTyieHTOB OYHOU (hOpMBI 00YUEHHUS
OTtuét mo mabopaTtop- 10 3agaHue BBIMOJHEHO MPABUIIBLHO, TPUBEIICH
HOM paboTe aHaJIM3 MOJYYEHHOTO pe3yJibTara
5 3afaHue BBIMOJHEHO B IIEJIOM MPABUIIBHO,

BO3HUKIIU TPYJAHOCTH B OOBSICHEHUU TIOITY-
YEHHBIX PE3YJIbTATOB

Hroro no 1adoparop- 100 U3 pacuéra 5 maboparopHbix padboT. OreHu-
HbIM pabdoTaM (Mak- BaeTcs Kaxjas JjaboparopHas padboTa.
CHMAJbHO BO3MOXK-
HOE)

UTOIO 100 MakcuMalIbHO BO3MOXKHOE

IIpomMe:kyToUHasi aTTecTAlMA 10 Pe3yJIbTaTaM OCBOCHHS JHCIMIUIMHBI B Ce-
MeCTpe MPOBOAMTCS B (popMe ceMecTpoBoro sk3ameHa. dopmMa poBeIeHHS SK3aMeHa
— IMUChbMEHHAs. DK3aMCHAITMOHHBIA OMJIET BKIIFOYACT B ceOsl 2 TCOPETUUCCKUX BOTIPO-
ca. [Ipy olleHMBaHUM CTyACHTA HA 3K3aMEHE IPEIo/IaBaTellb PYKOBOJICTBYETCS KPUTE-
pUSIMU, IPUBEJCHHBIME B TaOIHUIIE 2.

MakcumanbHOE KOJMYECTBO OA/IOB 32 OTBET HA BOIPOC SK3aMEHAIIMOHHOTO
OwieTa 3aCUMTHIBAETCS CTYJICHTY B CIIydae, €CJIM OTBET MOATBEPKIACT BIAJICHUE CTY-
JICHTOM 3HAHUSMHU B TIOJITHOM O00BbeMe y4eOHOU MporpaMMBbl, MaTepras U3JI0XKEH B JIO-
TUYECKOM TOCIIeIOBATEIHFHOCTH C BBIICIICHUEM TJIABHOTO, COJEPKUT TOYHBIE (HOpMY-
JMPOBKH, COTIPOBOXKIACTCS MILTIOCTPUPYIOIIMMHU CXeMaMHU U pUCyHKaMHu (TpU HEOOXO-
JIUMOCTH ).

B cnydae, eciim oTBET Ha BOINPOC HE B IOJIHOH MEpe OTBEYACT MPHBEICHHBIM
TpeOOBAHMSIM, CTYJICHTY 3aCYUTBHIBACTCS KOJIMYECTBO OasuioB, paBHoe 12. Ilpu orcyT-
CTBUH MPABUJILHOTO OTBETA HA IMOCTABJICHHBIN BOIPOC CTYASHT noirydaet () 6aios.

Tabnuna 2 — Pacpenenerne 6aJI0B 110 CEMECTPOBOMY JK3aMEHY

dopMa KOHTPOJIA MakcumanbHO
BO3MOYKHOE KOJMYECTBO OAJIIOB
OtBeT Ha BOIPOCHl 3JK3aMEHa- Bonpoc 1 25
IOHHOTO Omiera BOITPOC 2 25
UTOoro 50

HNToroBasi onieHKa onpeaessieTcs: MyTeM CyMMHUPOBaHHUS KOJIMYECTBA 0aJIoOB 1O
pe3yJibTaTaM TEeKYIIEro KOHTPOJIS M KOJIMUeCTBa 0ajijIoB IO pe3yJibTaTaM CEeMECTPOBO-
ro ’k3aMeHa. MaKkCHMaJILHO BO3MOKHO€E KoJIHuecTBO 0aJ1710B — 100.

[Tonyudennas ouenka mo 100-0amipHOM IIKaie OnmpeaessieT OLEHKY M0 Tocyaap-
cTBeHHOM mIKajie U mkaiae ESTS:

Cymma OamnoB Ouenka Ouenka
o 100-0anpHO¥ 1mIKane no mkaie ECTS 110 TOCYJIapCTBEHHOM IIKAJIE
90-100 A OTIUYHO
80-89 B Xopomo
75-79 C
70-74 D Y 10BIETBOPUTENBHO
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Cymma OamnoB Ouenka Ouenka
o 100-0anpHO¥ 1mIKane no mkaie ECTS 110 TOCYJIapCTBEHHOM IIKAJIE
60-69 E
35-59 FX He
0-34 F* Y10BJIETBOPUTEILHO

* — ¢ 00s3aTeNBLHBIM IMOBTOPHBIM M3YUYCHUEM OTUCHUIIIINHBIL.
4.4 Ilpumep Tekylero onpoca Ha J1adbopaTopHbIX padoTax

Ha npumepe Tembl «OmnpeneneHue 0OOBEKTOB Ha H300paXKEHUH C IMOMOIIBIO
CBEPTOYHBIX HEUPOHHBIX CETEN»:

1. UTo Ha3bIBAIOT CBEPTOYHBIMU CETIMU?

2. B yeM cyTb CBEpTKHU U300paKeHU?

3. Kak moaroToBuTh HAOOP aHHBIX JIJIs1 OOYUYEHHS CBEPTOYHOM ceTu?

4. B ueM OCHOBHBIE CJI0KHOCTH HCIIOJIb30BAaHUSI CBEPTOYHBIX CETEH?

5. Kak ocymiecTBisieTcst onpe/iesieHue Thmna 00beKTa Ha H300pakeHnn?

6. Kakyro undopmaiuio o0 o0bekTe B KaJipe MOXKET MPEJOCTaBUTh HEHpOHHAs
ceTh?

7. YTo Ha3bIBAIOT BEPOSITHOCTHIO ONpeAeNeHUsI 00BheKTa?

S PEKOMEHAYEMAS JIMTEPATYPA
I OcHoBHas 1uTeparypa

1. l'opoxxanuna, E. U. Heliponnsie cetu : yueOnoe nocodue / E. U. ['opoxanuna.
— Cawmapa : IIoBOIKCKHI TOCYIApCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHHUKAUN U UH-
dopmaruku, 2017. — 84 ¢. — ISBN 2227-8397. — TekcT : 31€KTpOHHBIN // DIiek-
TpoHHO-OMOMMoTeunass  cuctema [PR BOOKS :  [caéit]. —  URL:
http://www.iprbookshop.ru/75391.html. — Pexum goctyna: 1ajsi aBTOPU3UP. MOJTb30-
BaTEJIEH.

2. SIxpsena, I'. 3. HeyeTkue MHOXECTBa U HEHPOHHBIE CETH : yueOHOE rmocooue /
I'. D. SIxbsaeBa. — 4-e uza. — Mocksa : UaTepHeT-YHUBepcurer MudopMalimoHHbIX
Texnonorut (MHTYUT), At Ilu Ap Meaua, 2020. — 315 c. — ISBN 978-5-4497-
0665-2. — TekcT : 31IeKTpOHHBIHN // DnekTpoHHO-0ubroTeunas cucrema [IPR BOOKS
: [catit]. — URL: http://www.iprbookshop.ru/97552.html. — Pexxum moctyna: aist aB-
TOPU3HP. ITOJIB30BATEIIEH.

II lonoiHuTeIbHAA JMTEpaTypa

3. Bapckwuii, A. b. BBenenue B HelipoHHble ceTH : yueOHoe nmocobue / A. b. Bap-
ckuil. — 3-e uza. — MockBa, CaparoB : UnTepner-YHuBepcuter MHPOpMaIIMOHHBIX
Texunonorut (MHTYUT), At Ilu Ap Menua, 2020. — 357 c. — ISBN 978-5-4497-
0309-5. — TekcT : 3neKTpoHHbIN // DnekTpoHHo-0ubroteunas cucrema [IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/89426.html. — Pexxum mocrtyma: ajis aB-
TOPHU3HP. TOIH30BATENICH.
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4. Jly6ennoBa, E. B. Cucremsl ynpaBieHus ¢ JUHAMHUYECKUM BbIOOPOM CTPYKTY-
pBI, HEYETKOW JIOTUKON M HelpoceTeBbIME Mozesimu . MoHorpadus / E. B. JlybGenrio-
Ba. — CraBpomnoss : CeBepo-KaBkasckuii penepanbubiii ynusepcuret, 2014. — 248 c.
— ISBN 978-5-88648-902-6. — TekcT : 3neKTpOHHBIH // DNeKTPOHHO-OMOIHOTEUHAS
cuctema [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/63133.html. —
Pexxum noctyma: A aBTOpU3HP. MOIb30BATENECH.

6 YAEBHO-METOJINYECKOE OBECIIEYEHHUE JUCIIUITJINHbI

Y4eOHO-MeTOAMYECKUE U31aHMs, pa3paboTanHbie B JJonHTY:

5. Mertonuyeckre peKOMEHIAIMU MO BBIMOJHEHUIO JTA0OPATOPHBIX padoOT Mo
aucuuruinHe " CUCTeMbl TEXHUYECKOTO 3pEHUs B pOOOTOTEXHUKE " [DIEKTPOHHBINA pe-
cypc]. - Honenk, 2023.

6. Meroauueckue peKOMEHJAMU 10 BBIIOJHEHUIO UHAMBUIYAIBHOIO 3aaHUs
no aucuurirHe "CHCTeMbl TEXHMYECKOTO 3pEHUsi B pOOOTOTEXHUKE" [DIEKTPpOHHBIN
pecypc]. - Honenk, 2023.

7. Meronuyeckue peKOMEHIALNU K CaMOCTOSATEIbHON paboTe Mo JUCIHUILINHE

"CucTeMbl TEXHUYECKOTO 3peHusi B poOoToTexHuke" [DneKTpoHHBIH pecypc]. - Mo-
Henk, 2020.

DJIeKTPOHHO-UH(OPMAIMOHHBIE PeCypPChI
OBbC IosHTY — http://donntu.org/library

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIMCHUIIJINHBI

7.1 JleKiIMOHHBIE 3AHATHS:

VYuebnas aynutropus Ne8.303 yueOHbIN KopITyc 8 JJisi MPOBEACHUS 3aHATHM JICK-
[IMOHHOTO THUIIA, TPYNIOBBIX U MHIWBUIYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS
(mynpTUMenuiiHOe oOopynoBanue: kommbioTep Intel Celeron E1200, onepannonnas
cucrema Windows XP  Professional x86/64 (akamemuueckas IOJ-TIHMCKa
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (OGecratHas Bepcusi),
MYyJIbTUMEIUUHBIA TIPOEKTOP, IKPaH; CIEeHUATM3UpPOBaHHAs MeOesb: JI0CKa ayAauTop-
Hasl, CTOJIBI AyIMTOPHBIE, CTYJIbsl YICHHYECKHUE; IEMOHCTPAIIMOHHBIE CTCH Bl U TIJIaKa-
ThI).

7.2 JIaGopaTopHbie padoThbI:

Hucnneitapiii kmacc Ne8.205 y4eOHbIN KOpIyc 8 I IPOBEACHUS J1aOOpaTOp-
HBIX 3aHSATUH, TPYNIOBBIX W WHAWNBUAYAITBHBIX KOHCYJIbTAIMNA, TEKYIIErOo KOHTPOJIS
(MynapTHMenuitHOE oOopyaoBaHue: kommbioTepsl Intel Pentium 4 3Ghz//2Gb/160Gb
(OC - Windows XP Professional x86 u Windows 7 (akagemudeckas MOJI-TIMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnaTHas Bepcusi), CrielMAIM3UPOBAH-
Hasi MeOeJb: 10CKa MePeBUKHAS, CTOJIbI KOMIIBIOTEPHBIE, CTYJIbsl YUEHUUYECKHE).

7.3 CamocTosiTesibHasi padoTa:
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[Tomemienust 1yisi CaMOCTOSITENFHOM pabOThl C BO3MOKHOCTBIO TOJIKIIFOUEHUS K
cetu "HuTepHer" u obOecrneueHHEM [OOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely OpraHW3alMH: YHWTAIbHBIE 3allbl, ydeOHble Kopmyca 2,3
(KOMIIbIOTEpHAsi TEXHUKAa C BO3MOKHOCTBIO MOAKIIOUEHUs K cetu «HHTepHeT» u
oOecreyeHneM JOCTyNa B 3JEKTPOHHYI0 HH(DOPMAIMOHHO-00pPA30BaTENbHYIO CPEIy
(BUOC NOHHTY) u sanexrponno-o6ubauoreunyio cucremy (ObC IPRbooks), a Takxke
BO3MOXKHOCTBIO MHAMBUAYAIBHOTO HEOTPaHHUEHHOTO nocTymna oOydaromuxcs B ObC
u DUOC nocpencteom Wi-Fi ¢ nepcoHanbHBIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - obmectBennas aunen3us MPL 2.0/ Grub loader for
ALT Linux - aunen3usgs GNU LGPL v3/ Mozilla Firefox - nunensust MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuniensuss GNU GPL.



