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Yucno KP (o cemectpam,
Kypcam)
Yucno KII (no cemectpam,
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1. lean n3yyeHus TUCHUNIHHBI

enstmu ocBoeHMsI TUCHUIUIMHBI « CHCTeMBbl MAIIMHHOIO 3PEHMSD) SBIISIETCS OCBOECHUE
CTYZ€HTaMH IIPUHLUIIOB OCTPOEHUSI U (YHKIIMOHUPOBAHUS CUCTEM MAIIMHHOTO 3pEHMS,
03HAKOMJICHHE C MH)KEHEPHBIMU METOAAMU aHaJM3a U CUHTE3a B JAHHOW 00JIaCTH TEXHUKH, a TAKXKe C
BO3MOKHOCTSIMH Y IIPUHIMIIAMY UX NPAKTUYECKOTO IPUMEHEHMSI, ¢ HOMEHKJIATypOH U ITapamMeTpaMu
CTaHJAPTHBIX U3JICIINI OTEUECTBEHHOM 1 3apyOeHON MPOMBIIIICHHOCTH.

OcHoBHas 3a1a4a IUCLUUIUIMHEI - yCBOCHNUE OCHOBHBIX I0JIO’KEHUI COBPEMEHHBIX METO/I0B
ABTOMATH3UPOBAHHOTO KOHTPOJIS Ha 0a3e CHUCTEM MAIIMHHOTO 3PCHHUS.
2. IlimanupyeMble pe3y/bTaThbl 00y4eHust

W3yuenune qUCUMIUIMHBI HAlIPaBJIEHO Ha (JOPMHUPOBAHUE Y 00YUarOIErocsi ClIoCOOHOCTH pelIaTh
npodeccroHaIbHbIE 33/1a41 B COOTBETCTBUU € MPOEKMHOU OeAmen1bHOCMbIO.

Pe3ynbraToM OCBOCHUS AUCUUILIMHBI SBJIAIOTCSA CPOPMHUPOBAHHBIE Y 00YUarOIIErocs claeayrolue
KOMIIETCHIIVHU:

ITK-5 Cnoco0en pa3padaTbiBaTh HHTE/JIEKTyaJIbHbIe HH(OPMAallHOHHBIE CHCTEMbI HA OCHOBE
HelipoceTeBbIX MOJIeJIeil 1 MeTO10B

3HATh:

CoBpeMeHHbIE METO/Ibl 1 MHCTPYMEHTapH IPOEKTUPOBAHMSI IPOTPAMMHOI0 00eCIeYeHUS

YMmers:

[TpuMeHSITh COBpEMEHHBIC TEXHOJIOTUH IS Pa3pabOTKU M 00eCIeUeHHs KauecTBa pa3paboTKu
POrPaMMHOTO 00ECIICUEHH S U MOJIb30BATEILCKUX HHTEPPEHCOB IS pEIICHHs 3a/1a9
poecCHOHAILHOM IEATEITBHOCTH

Baagern:
HaBbikamu pa3paOoTKu U TPOSKTUPOBAHUS UHTEIUIEKTYaIbHOTO MPOTPAaMMHOTO 00eCTIeYeHHUs ISt
aHaJIn3a JaHHbIX

3. MecTOo TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

TpedoBanus K npeaBapuTe/JbHON MOATOTOBKE 00y4yarierocs (npeamecTpyomme
AMCUMUIJIMHBI, MOAYJIH, TEMbI):

1 |®T/.B.01 O6beKTHO-OPHEHTUPOBAHHOE IPOIPAMMHUPOBAHUE

2 |B1.0.07 CucTeMbl MCKYCCTBEHHOTO HHTEJIEKTA

3 |B1.0.11 IuckpeTHas MaTeMaThKa

HOCJICIIYIOIHI/IB JUCHUIIJIMHBI U npalchm, JIA KOTOprX OCBOCHMC )IaHHOﬁ
JUCIHHILINHBLI HE00X0IHUMO:

1 |B1.B.JIB.05.02 [IpoeKkTHpOBaHHE MHTEIUIEKTYAIbHBIX HHPOPMAIMOHHBIX CHCTEM

2 | B3.01 BeInoJHEHHE U 3aIMTA BBITYCKHOM KBATU(PUKAIMOHHON paboThI




4. CTpyKTYypa M coJep:KaHue TUCHHUILINHBI

4.1 Ounas ¢opma o0yuenus, 4 roga (Bcero 252 yaca, 92 yaca KOHTAKTHOI padoThI)

Kon
3aH.

Temau KpAaTKOC COACPIKAHUC 3aHATUL

Bun
3aH.

Koum.
4acoB

Komre-
TEHIIUHA

YMHO

2

3

4

5

Kypc 4, Cemectp 7

Mopnyas 1 — BBenenue B cucTeMbl MallIMHHOT'O 3peHusl. KOMIIOHEHTHI CUCTEM MAIIMHHOTO 3pEHHsI KaK TOJAMHOXKECTBa
UHTEJUIeKTyanbHbIX cucTeM —24 (8 Jlek + 16 JIP) yacoB KOHTaKTHOW PpadoThI

30 yacos CP

1.1

Jlexuus Nel . KomnbroTepHoe 3peHHEe KaK MOrpaHuYHAs
00JacTb 3HAHUH.

Heo6xoanMo nMeTh yeTkoe NpeAcTaBiIeHne O crnocodax
3axBaTa N300pakeHH, (PU3NYECKHE OCHOBBI POLIECCOB
(dopMupoBaHUs N300pAKEHMSI, TEXHUUECKUE
XapaKTePUCTUKH KaMep, METObl paCllO3HaBaHUs 00pa3oB
C MOMOUIbIO FEOMETPUYECKON MH(OPMALIUK WU
BEPOATHOCTHBIX METOJIOB.

[IpukiagHele 3aa4i MAIIMHHOIO 3PEHMS: PACIIO3HABAHUE
TEKCTOB; Paclo3HaBaHue OAHKHOT; KOHTPOJIb OTBEPCTHI Ha
CTPOUTEIIBHBIX KOHCTPYKUHUAX; MEIULIUHCKUE
n300paXKeHus; KOCMHUYECKHE CHUMKU — KOHTPOJIb
CHEXHOT'0 IOKPOBa B TOPHOW MECTHOCTH U T.II.

Jlek.

8

[IK-5

J1.1
JI3.1

1.2

JlaboparopHast pabota Ne 1.BBeneHue B CCTEMBI
MAIUHHOTO 3PEHHSI

JIP

IK-5

J1.1
JI3.1

1.3

JlaboparopHuast pabota Ne2 IlpuknanHsie 3a1a4u
MAITUHHOTO 3PEHHUSI

JIP

IIK-5

J1.1
JI3.1

1.4

CPC 1.

AHanu3 Gu3NYECKUX OCHOB (POPMHUPOBAHUS N300pAKEHUS
N3yunts, kak paboTaroT (HOTOCHEMOYHBIC YCTPOMCTBRA,
MIPUHITUIIBEI pabOTHI CEHCOPOB U NpuHTEpax. [IpoBecTn
uccnegoanue no tunam kamep (DK, RGB,
CIIEKTPaJIbHbIE KAMEPhI) U UX XapaKTEPUCTHUKAM.

CPC

I1K-5

1.5

CPC 2.

O0630p MeTOI0B 3axBaTa N300paKEHUH U X OCOOEHHOCTH
PaccmoTpets pasnnyHblie cIocoObl 3aXBaTa U300paXKEeHUI:
onrtudeckue cucremsl, LIDAR, nngppakpacHsie kamepsl.
[Ipoananu3upoBaTh UX MpeUMyIIeCTBa U 00JacTH
IPUMEHEHHSI.

CPC

I1K-5

1.6

CPC 3.

0O0630p METOIOB pacrio3HaBaHUS 00Pa30B ¢
WCTIOJIh30BaHNEM T€OMETPUIECKON HH(DOpMAITHH
HccnenoBaTh METO/IBI paciio3HaBaHUsl OOBEKTOB HA OCHOBE
aHaJIM3a KOHTYPOB, PUTypbl, popmbl (Harpumep,
UACHTU(DUKALMS TOMEICHUN WK JIUI] 110
T€OMETPUYCCKUM TPU3HAKAM).

CPC

I1K-5

1.7

CPCA4.

0O0630p BEpOATHOCTHBIX METOJIOB paclio3HaBaHusl 00pa3oB
W3y4uTh anropuTMbl, HCIIOJB3YIOIINE BEPOSITHOCTHBIE
MOJCJIN, TAKUEC KaK CKPBITHIC MapKOBCKI/Ie MOACIN NiIn
0alleCOBCKHE CHCTEMBI.

CPC

I1K-5

J1.1
JI3.1

1.8

CPC5.

CPC

I1K-5




HpI/IKJ'IaI[HI)Ie 3aa41 MallIMHHOI'O 3pCHUSA, paCllIO3HABAHHNE
TCKCTOB, 68.HKHOT, KOHTPOJIb OTBepCTHﬁ, MCOULMHCKHEC
I/I306pa)KCHI/I$I, KOCMHWYCCKHUC CHUMKMU.

JI3.1

Mopayab 2- KOMIOOHEHTHI CHCTEM MAIIMHHOTO 3pEHUS KaK MMOJAMHOKECTBA HHTEII

YacoB KOHTAKTHOI PadoThl
30 yacos CP

eKTyalbHbIX cucteM —24 (8 Jlek.

+ 16 JIP)

2.1

Jlextust Ne2. OcHOBHbIE KOMIOHEHTHI IIPOMBIIIIEHHBIX
CHUCTEM MAIIMHHOTO 3pEHHUs. Y CTpOMCTBA s
¢dopmupoBanus uzoopaxenus. Liudpossie [13C-kamepsr
(ITpubopsi ¢ 3apsnoBoit Cesa3pio). MynbTUMeEIMA-
KOMIIBIOTEPHI, CHCTEMBI IIPUEMa, Tiepeiad U 00paboTKU
n300paxeHuii; Bed-cepsuchl, Google ciyxObl.

Jlek.

I1K-5

JI1.1
JI3.1

2.2

JlaGopatopHas paborta Ne3. KoMIoHEeHTHI cucTeM
MalIMHHOIO 3pEHUs KaK MOJIMHOKECTBA
UHTEJJIEKTYyaJIbHBIX CUCTEM

JIP

I1K-5

JI1.1
JI3.1

2.3

JlabopaTtopHnas padota Ned. Google ciryxObl.

JIP

I1K-5

J1.1
JI3.1

2.4

CPC 6.

AHanu3 anmapaTHBIX YCTPOUCTB il GOPMUPOBAHUS
HM300paKeHUS

HccnenoBaTh mpUHIUIIBI paOOTHI U XapaKTEPUCTUKH
nudposeix [13C-kamep (mpuOOPOB ¢ 3apsI0BOM CBA3BIO),
WX MPEUMYIIECTBA H OTPAaHUYCHUS.

Paccmotpets npyrue tunsl ycrpoicts: CMOS-kamepsl,
JTMHUIHBIE CKAaHEPHI, TETUIOBU30PbIL.

CPC

[K-5

J1.1
JI3.1

2.5

CPC7.

00630p MyJIETUMEAMITHBIX KOMITBIOTEPOB U CUCTEM
00paboTKN N300paKeHUI

W3yunth crienupukanum, apXuTeKTypy MyIbTHMEIARHBIX
CHCTEM, UX POJIb B IPOMBIIIUICHHOM MAaIlHHHOM 3PCHUH,
MI0Ka3aTeJH MPOU3BOAUTEIBHOCTH.

CPC

[IK-5

2.6

CPCS8.

O0630p cuctem nmpuema, repegadn u 00padboTKH
n300pakeHU I

PaccmoTpeTs mpoToKoibl, HHTEP(ENCH, TpeOOBaHUS K
MIPOIYCKHOM CIOCOOHOCTH KaHAJIOB MEpejauu IaHHbIX B
crcTeMax MallMHHOTO 3pPEHUsI.

CPC

I1K-5

2.7

CPCO.

0O0630p COBpEeMEHHBIX BEO-CEPBHCOB U 00JIAYHBIX
maThopm 71t 00pabOTKH N300paKEHUMA

Pacnonoxwuts Ha kapte ceprckl Google Cloud Vision,
Microsoft Azure Cognitive Services, Amazon Rekognition,
HMX BO3MOYXHOCTH U 00JIaCTH IIPUMCHCHUS.

CPC

I1K-5

2.8

CPC 10.

HccnenoBanne 0cOOEHHOCTEN NCIOIB30BAHUS 00JaYHBIX
peleHuii u Be6-cepBUCOB

[IpoBecTu cpaBHEHHE MO CKOPOCTH, CTOUMOCTH,

CPC

0€30IaCHOCTH U CIOKHOCTH BHCIAPCHUA.

I1K-5

J1.1
JI3.1

Kypc 4, Cemectp 8

Monayab 1 — Meroasl 00paboTku u3obpaxenuii B cpene Matlab —24 (12 Jlek + 12 JIP) 4acoB KOHTAKTHOM padoThI

32 yaca CP

11

Jlexuus Ne3. Muunnanu3zanus nzodpaxenuid. L{BeTosas
MaTpHIla UHTEHCUBHOCTHU. Tumbl n3o0pakxeHnii OMHapHBIE,

MI0JIyTOHOBBIE, AITOpUTMBI 00pabOTKH HH(pOpMaLuu 00

Jlek.

12

I1K-5

J1.1
JI3.1




OTJIENBbHBIX MUKcenax. CermeHTanus n300pakeHUH.
KoHTypHBIE aITOPUTMBI

1.2 | JlaboparopHas pabora Ne5. MeTo bl 00pabOTKH JIp 4 IK-5 JI1.2
n3o0pakeHuii B cpene Matlab 13.1

1.3 | JlaboparopHas padora Ne6. MeToabl naeHTHGHUKAIHH JIp 8 IK-5 JI.2
o0bekTa u 06pabdoTka 3anpocoB CYBJ] 13.1

14 CPC 11. CPC 4 IK-5 J1.2
AHau3 METOJIOB M TEXHOJIOTMI MHULIMATU3ALUU 3.1
M300paxeHHi
N3yunts mporeccs GOpMUPOBAHUS HAYAIBHBIX
n300pakeHu, mapaMeTpbl U HACTPOMKHU CEHCOPOB,

METO/1bl KAJIMOPOBKH.

1.5 CPC 12. CPC 4 [TK-5 J1.2
N3yuenue 1BETOBBIX MOJIENEN U UX MTPeoOpa3oBaHui 3.1
Paccmotpets nonyssipusie Mmogenu: RGB, HSV, YCbCr.

[Ipoananu3upoBaTh, Kak HOPMUPYETCS IIBETOBASI MATPHIIA
MHTCHCUBHOCTH M BIMsIET HAa 00paboTKy.

1.6 CPC 183. CPC 4 IK-5 J1.2
0O0630p METOIOB MPEACTABICHUS N300pAKCHUI B 3.1
nudpoBoM BHIE
Kakne nmapameTpbl HCTIONB3YIOTCS ISl TTOJTyYEHHSI IEPBBIX
JAHHBIX O U300paKeHUU, KaK IPOUCXOIUT
npeoOpa3oBaHue B IUGPOBOIN CUTHAI.

1.7 CPC 14. CPC 4 IK-5 J1.2
0O0630p TUMOB U300paKEHUH, TPUMEHIEMBIX B 3.1
MIPOMBIIIIJIEHHBIX CUCTEMaX
PackpbITh paznuuus Mex1y OMHApHBIMH, TPATALUIMU
CEpOro M MOJTYTOHOBBIMU H300pakeHussMU. [louemy
BbIOMPAETCS TOT WJIM MHOMU THIIL.

1.8 CPC 15. CPC 4 IK-5 J1.2
Anroput™bl 06paboTK HHpOpMAIK 00 OTAETHHBIX 3.1
MUIKcenax
[Tpumepsl: moporosasi 00paboTKa, paBHOMEPHOE U
aJIalTUBHOE TIOPOTOBOE MpeodpazoBaHue, PUIbTPAIIHS
IITYMOB.

1.9 CPC 16. CPC 4 IK-5 J1.2
0O030p METOJIOB CETMEHTALINU H300paKEeHUI 3.1
B ToMm uucne moporosas, knacrepusanus (k-cpennmx),

METO/Ibl HA OCHOBE TUCTOTPaMM, PACTPOBAsi CETMEHTAIIHSL.

110 | CPC 17. CPC 4 TIK-5 J1.2
KonTtypHbIE anropuT™bl 3.1
N3yunth anroputMel 0OHapyKEHUS TPAHUII, TAKHE KaK
meton Cobenst, Kennomy, anroputm Kannu, pacrpoBsie
METO/IbI.

111 | CPC 18. CPC 4 IK-5 J1.2

JI3.1

00630p MeTO10B HIeHTUDUKAIINN OOBEKTOB B CHCTEMAaX
MAaIlIWHHOI'O 3pCHUA

MeTo1bI cpaBHEHUS TIPU3HAKOB, IITA0JIOHHOE
COOTBETCTBUE, HCITOJIb30BaHHUE 0a3bl JAHHBIX.

Monyas 2 — Metozs! uneHtudukanun oobekTa u 00padotka 3anpocoB CYBJ] — 20(10 Jlek + 10 JIP) yacoB KOHTAKTHOM

padoThI
32 yaca CP

2.1

Jlextmst No4. O61mast Moenb 3aa49u KiiacCu(pUKaIIm.
Knaccudukarop, cucrema nmpusHakoB. OIieHKa TOYHOCTH

Jlek.

10

I1K-5

J1.2
J12.1




knaccuukanuu. B3auMocBsa3b TOUHOCTH CUCTEMBI U
MIOJTHOTHI BEIOOPKHU.

[IpencraBienue 0OBEKTOB B BU/IE BEKTOPA MPU3HAKOB.
Metonel noucka B CYB/], opueHTHPOBAaHHBIX HA XpaHEHUE
rpadudeckoil nHbopMau

JI3.1

2.2 | JJaboparopHast pabota Ne 7. MeTomsl 00paboOTKH JIP TK-5 JI1.2
n3o0pakeHuil B cpene Matlab %}

2.3 | JlaboparopHast pabota Ne§. [TouCk ¢ UCIOIB30BaHUEM JIP TK-5 J11.2
HEYETKOM JTOTHKH 2.1

JI3.1

24 CPC 19. CPC I1K-5 J1.2
AHaImM3 CTPYKTYPBI CUCTEMBI KJIaCCU(PUKAITN %}
O0630p 371eMeHTOB: 00BEKT, IPU3HAKHU, KIACCUPHUKATOD, ’
BBIXO/I.

2.5 CPC 20. CPC I1K-5 J1.2
N3ydeHnne METOI0B OIICHKH TOYHOCTH KilacCH(pUKaIuu ﬁg}
Mertpuku: TO4YHOCTb, TOAHOTA, F-Mepa, ROC-kpuBbie. Kak ’
9TH MOKAa3aTesu OTpakatoT 3 (HEKTUBHOCTh CUCTEMBI.

2.6 CPC 21. CPC I1K-5 J1.2
B3anMocCBs3b MEKIY TOYHOCTBIO CUCTEMBI U 00HEMOM ﬁg}
BBIOOpKHU '
N3yuntsb, kKak ©3MeHEHUE pa3Mepa o0yyaromuieil BBIOOpKU
BJIMSIET Ha Pe3yJIbTaThl 00yUEHUs] U TECTUPOBAHMUSL.

2.7 CPC 22. CPC IK-5 J1.2
00630p MeTO10B MpeoOpa3oBaHusi 0OBEKTOB B BEKTOP ﬁg}
IIPU3HAKOB
Kakwne npu3Haku UCTIONB3YIOT (LIBETOBBIE,
reOMEeTPUUECKUE, TEKCTYPHbIE), OCHOBHBIE [TAPAMETPHI.

2.8 CPC 23. CPC IK-5 J1.2
Tunel anropuT™MoB noucka B 0a3zax JaHHBIX, 2.1
OPUEHTUPOBAHHBIX Ha rpaduyecKyto HHPOPMALIUIO .1
ITpocTeie (TMHEHHBIN MTOUCK), HHAEKCHBIE CTPYKTYpHI (K-d
JEpEBbsl, X1I-TabauIbl, R-1epeBbs).

2.9 CPC 24. CPC IK-5 J1.2
00630p croco60B MOKCKa OOHEKTOB IO TPU3HAKAM ﬁg}
MeToab! MoucKa 1o CXOJCTBY, METPUKH PACCTOSHUI ’
(eBKJIMIOBO, MaHXATTEHA, KOCHHYCHOE).

2.10 CPC 25. CPC IK-5 J1.2
O0630p NPUHILIUIIOB HEUYETKOM JIOTUKH U MTPaBUII ﬁg}
Kak ctpoutcs Mojiesb HEUeTKOW CUCTEMBI, UTO TaKOe ’
HEYETKHE MHOXKECTBA, TPAaBUJIa BHIBOJIA.

211 | CPC 26. CPC TK-5 J1.2
[Ipumep nocTpoeHus CUCTEMbI HEUETKON KIIacCU(pUKALUN ﬁg}

OO0mpscHeHHe Ha 6a3e MPOCTOro AATYHKA UIIH
KJIacCU(HUKALNHI N300paKEeHHUH.

Hroro —252 yaca




4.2 3aounas popma o0ydeHnus, S jgert (Bcero 252 yaca, 64 4aCOB KOHTAKTHOH padOTHI)

Ko Bu Konm. Komme-
A Tema u kpaTkoe coJepKaHue 3aHATHS A YMUO
3aH. 3aH. 4acoB TEHIUHU
1 2 3 4 5 6

Kypc 4

Mopayab 1 — BBenenue B CHCTEMBI MAaIIMHHOTO 3peHUs. KOMIIOHEHTHI CHCTEM MAIIMHHOTO 3pEHHs KaK TOIMHOXKECTBA
HHTEIUIeKTyalIbHbIX cucTeM —8 (4 Jlek + 4 JIP) yacoB KOHTAKTHOMH padoThI
66 yacos CP

1.1 | Jlexuus Nel.KommbroTepHOE 3peHHE KaK MOrpaHHYHasT Jlexk. 2 1K-5 JIL.1
o0JacTb 3HAHUH. 3.1
HeobxoauMo uMeTh YeTKOE MpeACTaBICHHE O CIIocobax
3axBara N300pakeHUi, (PU3MUECKHUE OCHOBBI IPOIIECCOB
(dbopMupoBaHUs N300pAKEHHSI, TCXHUUECKUE
XapaKTePUCTHKH KaMep, METO bl paCliO3HaBaHUs 00pa3oB
C MOMOIIBIO TEOMETPUIECKON HH(DOPMAIUH HITH
BEPOSATHOCTHBIX METO/IOB.

[TpuknaaHbie 3a1a4n MAITHHHOTO 3PEHUS: PACIIO3HABAHUEC
TEKCTOB; Paclio3HaBaHUEe OAHKHOT; KOHTPOJIb OTBEPCTHI Ha
CTPOMTENIBHBIX KOHCTPYKIIUSAX; MEAUIIUMHCKUEC
M300pakeHUs; KOCMUYECKHUE CHUMKH — KOHTPOJIb
CHE)KHOT'O TIOKPOBA B TOPHOM MECTHOCTH U T.II.

12 | JlabopartopHas padora Ne 1.BBeneHue B cCHCTEMbI JIP 4 K-5 JI1.1

MalIMHHOIO 3pEHUS 3.1

1.3 CPC 1. CPC 6 IK-5 JI1.1
Ananu3 pu3NYecKux 0CHOB (POPMHUPOBAHUS U300PAKEHHS 3.1
N3yunts, Kak paboTaroT (POTOCHEMOUYHBIE YCTPOMCTBA,

MPUHIUIBI pabOTHI CEHCOPOB U IpuHTepax. [IpoBectu
uccnenoanue no tunam kamep (LIPK, RGB,
CHEKTPaJIbHBbIE KAMEPHI) U UX XapAKTEPUCTUKAM.

14 | CPC2. CPC 6 | IIK-5 J1.1
00630p METOIOB 3axBaTa M300pAKEHUH M X OCOOCHHOCTH KR
PaccmoTpeTs pazianyuHble ClIOCOOBI 3aXBaTa N300paKEHUH:
ontuyeckue cucrembl, LIDAR, undpaxpacHbie kamepsl.

[Ipoananu3upoBaTh UX MPEUMYIIECTBA U 00JIACTH
MPUMEHECHHSI.
15 | CPC3. CPC 6 | IIK-5 J1.1
JI3.1

duznyeckue OrpaHNYCHUSA U XapaKTCPUCTUKHU CUCTEM
00paboTKN N300paKEeHUH

IToHaTs BIMAHNE pa3p€ui€Hus, HaCbIIICHHOCTH,
OCBEIIIEHHOCTH M IIIyMOB Ha KaueCTBO N300paKEeHUsL.

1.6 CPC 4. CPC 6 [K-5 J1.1
0O0630p METOIOB pacrio3HaBaHUS 00Pa30B ¢ 1.1
WCTIOJIh30BAHNEM T€OMETPUIECKON HH(DOpMAITHH
HccnenoBaTh METO/IBI paciio3HaBaHUsl OOBEKTOB HA OCHOBE
aHaJIM3a KOHTYPOB, PUTypbl, popmbl (Harpumep,
UACHTUDUKALMS TOMELCHUN WU JIUI] 110
TC€OMETPHUYECKUM TPU3HAKAM).

17 | CPCs5. CPC 6 | IIK-5 J1L.1

0O0630p BEpOATHOCTHBIX METOJIOB paclio3HaBaHusl 00pa3oB 3.1

W3y4uTh anropuTMbl, HCIIOJIB3YIOIINE BEPOSITHOCTHBIC
MOJIGJ'II/I, TAaKHC KaK CKpI)ITBIe MapKOBCKI/Ie MOACIN UIIN
0alleCOBCKUE CUCTEMBI.




1.8 CPC 6. CPC IIK-5 J1.1
[TpuknaaHbIe 3a1a41 MAITUHHOTO 3PEHUS, PACIIO3HABAHHE 1.1
TEKCTOB, 0AHKHOT, KOHTPOJIb OTBEPCTUM, MEIUIIMHCKUE
1300paKeHUs, KOCMHUUECKUE CHUMKH.

1.9 CPC 7. CPC IK-5 J1.1
CaMOCTOSITeIbHBIN Pa300p apXUTEKTYPhl CUCTEMBI 3.1
MAaIIMHHOTO 3PCHUS
Co3natp O6JI0K-CXeMy CHCTEMBI M TOJPOOHO ONHICATh
KaXJIBIH ATl 3axBaT 00pasa, mpeaIBapuTeIIbHas
00paboTKa, CerMEHTAIHs, PacliO3HABAHUE, IPUHSITHC
peuieHui.

110 | CPC 8. CPC TIK-5 J1.1
AHanm3 CymecTBYIONIUX MPOTPAMMHBIX PEIICHUN U 3.1
OoubamoTex
[TpoBecTn 0630p MOMyYJIAPHBIX OUOIMOTEK 11O
komreloTepHOMY 3penuro: OpenCV, scikit-image,

TensorFlow, Keras, PyTorch.

111 CPC 9. CPC ITK-5 JI1.1
AHanuTHuecKas oleHKa TpeOOBaHUH K ammaparype s 3.1
CHCTEM MAITUHHOTO 3PEHUS
Onpenenuth napaMeTphl allllapaTHBIX CPEACTB IS
pa3IMYHbBIX 33]1a4: BUACOHAOIIOICHUE, IPOMBIIILICHHBIH
KOHTPOJIb, MEIMIINHA.

1.12 CPC 10. CPC ITK-5 JI1.1
N3ydenune ctaHIapTHBIX TECTOBBIX N300pKCHHUN U 3.1
Ha0OPOB JTAHHBIX
O3HaKOMHTHCS ¢ HAOOPAaMU JTaHHBIX JUIS MAIIUHHOTO
3penusi, Takumu kak MNIST, ImageNet, COCO.

1.13 CPC 11. CPC IK-5 JI1.1

JI3.1

AHanu3 THIMOBBIX TPUMEHEHUI: BEIOOD MMOAX0/1a U
aITOPUTMOB

Bapuantsl peasninzanuu: 1uist pacro3HaBaHUsI TEKCTOB —
OCR, 1711 KOHTPOJI OTBEPCTUI — METO/Ibl CETMEHTAIIUU
M300pakeHU, A1 METUIIMHCKUX 1IeJei — 00paboTka
MPT nmm KT.

Moayap 2- KOMIOHEHTHI CHCTEM MAITUHHOTO 3pEHHsI KaK ITOJIMHOXKECTBa HHTEIUIEKTYaNbHbEIX cucteM —6 (2 Jlek. + 4 JIP)

4aCOB KOHTAKTHOM paboThl
64 yacos CP

2.1 | Jlekums Ne2. OCHOBHBIE KOMIIOHEHTBI TIPOMBIIIUICHHBIX Jlexk. K- J1.1
CHCTEM MAaITMHHOTO 3peHUs. Y CTpOWCTBA IS 3.1
dbopmupoBanus nzodbpaxenus. [{udpossie [13C-kamepsl
(ITpubopsr ¢ 3apsnoBoii CBsa3pi0). MynbTHMEIHA-

KOMIIBIOTEPBI, CUCTEMBI IIpHUEMa, Tepeaadn 1 00paboTKU
n300paxeHuii; Beb-cepuchl, Google ciyxObl1.

2.2 | JlaboparopHast pabora Ne3. KOMIIOHEHTBI CHCTEM JIP K-5 JI.1
MAaIIMHHOTO 3PEHUS KaK MOJIMHOXKECTBA 3.1
WHTEJUICKTYAJTbHBIX CUCTEM.

2.3 CPC 12. CPC IK-5 JI1.1

JI3.1

AHanu3 anmapaTHBIX YCTPOUCTB /it (POPMUPOBAHUS
M300pakKeHUS

HccnenoBaTh MpUHIUTIBL pAOOTHI U XapaKTEPUCTUKH
nudposeix [13C-kamep (MpuOOPOB ¢ 3apsI0BOM CBA3BIO),
WX MPEUMYIIECTBA H OTPAaHUYCHUS.

Paccmotpets npyrue tunsl ycrporcts: CMOS-kaMepsl,




JIMHUHBIE CKaHCPhI, TCIIJIOBU30PLI.

2.4

CPC 13.

00630p MyJTBTUMEIUHHBIX KOMIIBIOTEPOB U CUCTEM
00paboTKN N300paKEeHUN

W3yunts cnenmpukanum, apXuTeKTypy MyIbTUMETUNHBIX
CUCTCM, UX POJIb B MPOMBIIIJICHHOM MAallIMHHOM 3pCHUU,
MOKAa3aTeIH MPOU3BOIUTEIHHOCTH.

CPC

[1K-5

J1.1
J3.1

2.5

CPC 14.

00630p cuctem npuema, nepeaadn u 00padoTKH
M300paxXeHUA

PaccmoTpeTs mpoTokoibl, HHTEp(ENChI, TpeOOBaHUS K
MIPOITYCKHOM CITOCOOHOCTH KaHAJIOB MIEpelayr JaHHBIX B
crcTeMax MAIMHHOTO 3PEHHUsI.

CPC

I1K-5

J1.1
J3.1

2.6

CPC 15.

0O0630p COBpEMEHHBIX BEO-CEPBHCOB M 00JIAUYHBIX
mwatdopm st 00paboTKU H300pakeHU

Pacnonoxxuts Ha kapte cepBuckl Google Cloud Vision,
Microsoft Azure Cognitive Services, Amazon Rekognition,
MX BO3MOYKHOCTH M 00JIACTH IPHUMEHEHHUSI.

CPC

I1K-5

J1.1
J3.1

2.7

CPC 16.

HccnenoBanne 0cOOCHHOCTEH UCTIONB30BAHUS 00TaYHBIX
peleHmii u BeO-CcepBUCOB

[TpoBecTH cpaBHEHHE ITO CKOPOCTH, CTOMMOCTH,
0€30I1aCHOCTH U CII0KHOCTH BHEIPEHHUSL.

CPC

I1K-5

J1.1
J3.1

2.8

CPC 17.

AHanm3 apXUTEKTypPbl IPOMBIIUIEHHOW CHCTEMBI
MalIMHHOTO 3pEHUS

Co3narp O6J0K-CXeMy M ONKMCATh KOMIOHEHTHI: allapaTHoe
obecrieueHne, CUCTEMbI 00pabOTKH, aJITOPUTMBI
MAIIMHHOTO 00yUYeHHSs, HHTEP(EHCHI.

CPC

[K-5

J1.1
J3.1

2.9

CPC 18.

I/I3yqu1/1e CBsI3HM KOMIIOHCHTOB CUCTEMBI C 3aJa4YaMH
HUHTCJUICKTYAJIbHBIX CUCTCM

AHa.]'H/ISI/IPOBaTB, KaK KOMIIOHCHTbI BSaHMOJIGﬁCTBYIOT n
o0ecreunBaroT (by'HI(]_[I/II/I AaBTOMATH4YCCKOI'O
pacrio3HaBaHWsA, JMArHOCTUKH, KOHTPOJIA U T.II.

CPC

[K-5

2.10

CPC 19.

W3yunth 1 npomsuitocTpupoBaTh NpUMep paboThl CUCTEMBI
W3 pealibHOM MPOMBIIIIEHHOM 0051acTH

Hampumep, aBTOMaTndeckasi COpTUPOBKA JeTaJIeH,
KOHTPOJIb CBAPHBIX IIBOB, JUATHOCTHKA MEIUITUHCKUX
M300pakKeHUH.

CPC

[K-5

J1.1
J3.1

211

CPC 20.

N3ydeHne COBpeMEHHBIX PEIICHUN U TEXHOJIOTHM,
00BbeTIUHSIOMUX annapaTHoe obecnieuenue u MU
Habmronath, kKakue CHCTEMBI HCITONTB3YIOT HEHPOCeTH,
ITOpUTMBI IITyOokoro o0yuenus, IoT.

CPC

[K-5

J1.1
J3.1

2.12

CPC 21.

0630p BozmoskHocTelt Google Cloud Vision API u npyrux
cepBucoB Google Mo MalIMHHOMY 3PEHUIO0

N3yunts, kak padotaer API, kakue QyHKINU TOCTYIHBI:
pacno3HaBaHHe 00BEKTOB, TEKCTA, JIUILI, CBOWCTB
1300pasKeHHH.

CPC

[IK-5

J1.1
JI3.1

2.13

CPC 22.

CPC

[K-5




OreHKa MPEUMYIIECTB U HETOCTATKOB UCIIOJIH30BAHUS
00JIauHBIX CITYkK0

AHanmm3nupoBaTh OBICTPOTY, TOYHOCTH, CTOUMOCTb,
0e30MmacHOCTh U TPeOOBaHMS K MHTEPHET-COSTMHECHUIO.

J3.1

Kypc 5

Mopayab 1 — Metonsr 06paboTkn n300paxeHuit B cpene Matlab —
24 (12 Jlex + 12 JIP + 4 I13) yacoB KOHTAKTHO# padoThI

40 yacos CP

1.2 | Jlekuus Ned. O6mrast MOJEITh 3a/1a9d Ki1acCU(DUKAIIHH. Jlexk. [K-5 J1.2
Knaccudukarop, cucrema npusHakoB. OmieHKa TOYHOCTH 2.1
knaccupukanuu. B3auMocBs3b TOUHOCTH CHCTEMBI U 131
MIOJIHOTHI BEIOOPKH.

[IpencraBneHne 0OBHEKTOB B BHJIE BEKTOPA MPU3HAKOB.
Mertonbl noucka B CYB/I, opueHTUpOBAHHBIX HA XpPAHEHUE
rpadudeckoil nHpopmMauu

1.2 | JlabopatopHas padora Ne5. MeTobl 00paboTKH JIP IK-5 J11.2
n3o0pakeHuil B cpene Matlab 3.1

1.3 | IIpaktuueckoe 3ansatie Nel Metoabl HaeHTHDUKAIINH 13 TIK-5 J1.2
o0BekTa 1 00padoTtka 3anpoco CYB/] 3.1

14 CPC 23. CPC IK-5 J1.2
AHaIHU3 CTPYKTYPBI CUCTEMBI KIIAaCCH(PUKAITAN 3.1
O0630p 371€eMEHTOB: 0OOBEKT, IPU3HAKHU, KIACCUPHUKATOD,

BBIXOJI.

1.5 CPC 24. CPC IK-5 J1.2
N3ydenne METOI0B OIICHKH TOYHOCTH KilacCH(pUKAIUU 3.1
Mertpuku: TO4YHOCTb, NOAHOTA, F-Mepa, ROC-kpuBbie. Kak
9TH MOKa3aTeNu OTpakatoT 3 (HEKTUBHOCTh CUCTEMBI.

1.6 CPC 25. CPC ITK-5 J1.2
B3aumocBs3b Mexk /1y TOYHOCTHIO CUCTEMBI U 00BEMOM 3.1
BBIOOpKHU
N3yuntsb, kak ©3MeHEHUE pa3zMepa o0yyaronieil BBIOOpKU
BJIMSICT HA PE3yJIbTaThl 00YYCHUS U TECTHPOBAHMSI.

1.7 CPC 26. CPC IK-5 1.2
00630p MeTOI0B ITpeoOpa3oBaHUsi 0OHEKTOB B BEKTOP 3.1
MIPU3HAKOB
Kakue nmpusHaku HCIIONB3YIOT (I[BETOBBIE,
reoMeTpHUYECKHe, TEKCTYpHBIE), OCHOBHBIC TAPAMETPBHI.

1.8 CPC 27. CPC IIK-5 J1.2
Tunsl anropuTMOB MOKCKA B 6a3ax JaHHBIX, 3.1
OpPUEHTUPOBAHHBIX Ha rpaduyecKyro HHPOPMAIIUIO
ITpocTeie (MMHEHHBIN MOMCK), HHAEKCHBIE CTPYKTYpHI (k-d
JIEpEBbsl, X31I-TabauIbl, R-1epeBbs).

1.9 CPC 28. CPC IK-5 1.2
00630p 1 pakTHKa 00pabOTKN H300paKEeHUH: PUIIBTPAIHS, 3.1
CerMeHTaIus, Kiaccuukaus npu3HaKkoB,
peoOpa3oBaHNe N300PAKCHHIA.

1.10 CPC 29. CPC IK-5 J1.2

JI3.1

O0630p MPUHIIMIIOB HEUYETKOW JIOTUKH M TIPABHII
Kak cTtpoutcst Mojenb HEUETKOM CUCTEMBI, YTO TaKOE
HEUYETKHE MHOYKECTBA, ITPABIJIA BBIBOJA.

Moayas 2 — Mertoas! uaenTudukanmum oobekra u 0opadorka 3anpocoB CYB/] —26(10 Jlek + 10 JIP + 10 I13) yacos

KOHTAKTHOMH padoThl
41 yacoB CP




2.1 | Jlaboparopuas pab6ora Ne 7. MeTo bl 06pabOTKH JIP 2 1K-5 JI.2
n3o0paxeHuii B cpeae Matlab ﬁg}

2.2 | Tlpaktuueckoe 3austie No2. [TOUCK ¢ MCIOIb30BaHHEM 113 6 TK-5 JI1.2
HEUYETKOH JIOTHKH 2.1

JI3.1

2.3 CPC 30. CPC 6 IIK-5 J1.2
O0630p 1 npakTUKa 00pabOTKU U300paxeHUi: GUIIbTpaLus, jgi
CerMEeHTaIus, KIIaCCU(HUKAIHS TPU3HAKOB, '
peoOpa3oBaHNue U300PAKCHHIA.

2.4 CPC 31. CPC 6 IIK-5 J1.2
Peanuzanus MeTo10B: CpaBHUTH PabOTy pa3IMYHbIX jgi
¢bunbTpOB (raycc, cpeIHul, METUaHHBIN), '
CErMEHTALIMOHHBIX AJITOPUTMOB.

2.5 CPC 32. CPC 6 IK-5 J1.2
Amnanu3 pe3yiabTaToB 00pabOTKH: MOHATH, KAKUE METOIbI JJ%}
Jydiie paboTaroT il KOHKPETHBIX 33/1a4. '

2.6 CPC 33. CPC 6 IK-5 J1.2
O0630p NPUHLIUIIOB HEUETKOM JIOTUKH U MTPaBUII gg}
Kak cTtpoutcs Mojiesib HEUETKOM CUCTEMBI, UTO TaKOEe '
HEYETKHE MHOXKECTBA, ITPABHJIA BBIBOJIA.

2.7 CPC 34. CPC 6 ITK-5 J1.2
[Tpumep mocTpoeHus: CUCTEMBI HEYETKOM KilacCU(pHUKAUH gg}
OOmpscHeHne Ha 6a3e MPOCTOro AATYHKA UITH '
KJIaccupuKauu n300pakKeHU.

2.8 CPC 35. CPC 6 ITK-5 J1.2
AHanu3 TOYHOCTH M yCTOWYNBOCTH CUCTEMBI TIPH JJ%}
M3MEHEHHSAX BXOJHBIX JTAHHBIX.

2.9 CPC 36. CPC 5 IK-5 J1.2
HHuTerpanus METOI0B HEUETKOM JIOTUKU € ﬁg}
TPaJAUIOHHBIMU aJITOPUTMaMHU IoucKa. Peanm3oBaTs '
MIOUCK O N300paKEHUIO WITH MPU3HAKAM C
UCTIONIb30BAHUEM HEUYETKOM JIOTUKH JUTS OTIPEIeTICHUS
CXO’KECTH WJIH MPUHAIIEKHOCTHU K Kiaccam. Hampumep,

CPaBHHTH Pe3yJIbTATHI KIIACCHYECKOTO MOMCKA U TIOMCKA C
HEYETKOU JIOTUKOMU.
DK3aMeH 9 1K-5

HToro —252 yaca

5. YuebHo-MeTOoAMUYeCcKOEe M HH(POPMALMOHHOE 0O0ecnevyeHHe TUCHUIINHBI

5.1 Pekomenayemasi JJurepatypa

5.1.1. OcHoBHas JuTEpPaTYpa

Kox | ABToOpsIl, cocTaBUTe N 3arnaBue HsHaTre;I;CTBO’ Kou.
JI2. | bopucoga U. B. Kommbrorepnoe 3penue. lludpposas | UzmarensctBo HI'TY, 2022 21
1 00paboTKa M aHAINU3 N300paKeHUI:
yuebHoe rocobue
O6paboTka n3o0pakeHui
Kymsac O. JL, cpeacrBamu MATLAB/Octave: Camapa: III'YTU, 2024. —
1.2 . 92
Huxutun K. A. 71a00paTOPHBIN PAKTUKYM I10 190 c.

JUCHUITIIINHE «A.]IFOpI/ITMbI




00paboTKN N300pAKEHHIA U
KOMITBIOTEPHOE 3pEHUE» AJIS
CTYACHTOB 3209HOH (pOPMEI
o0ydeHus: yueOHOe mocodue
5.1.2 lonoJiHuTEIbHAA JIUTEPATypa
Ko ABTOpBI, Jaraapme H3pareancTBO, KouL
COCTABUTEJIN roj
AJlanTHBHBIE U UHBAPUAHTHBIE
2.1 | Bomxos B. IO. AITOPUTMBI OOHAPYKEHUS OOHEKTOB ) . 33
Ha U300PKECHUSIX U UX UzparensctBo "Jlanr", 2022
MojenupoBanue B Matlab
5.1.3 Yuye0Ho-MeTOAHYECKOE 00ecreueHne
Ko ABTOpBI, JaraaBme HUszparenscrBo, Koo
COCTABUTEJIHN roj
O6paboTtka napopmanuu [ToBomxckuit
cpeactBamu MATLAB. Yacts 1. roCyaapCTBEHHBIN
J13.1 Kymsc 0.1, JlabopaTopHBbIil IPaKTUKYM IO YHUBEPCUTET 24
" | Hukutun KA. .
nucuurHe « Texnonorun TEJIEKOMMYHUKALNI U
00paboTKH MHPOPMAITUI uHpopmatuku, 2015
O06paboTtka napopmanuu [ToBomxckuit
wso | Kymse OL, moopatop mpacs o | ymepenter 5
" | Huxkutun KA. patob P Y Y P .
nucuurHe « Texnonorun TEJIEKOMMYHUKALNHI U
o0paboTku nuHbopmarmuy. Yacts 1. | madpopmaruku, 2019
5.2 DaexTpoHHbIE 00pa30BaTebHbIE PeCyPChl
31 | https://reader.lanbook.com/book/404522#1
32 | https://e.lanbook.com/book/463565
33 | https://e.lanbook.com/book/212222
94 | https://www.iprbookshop.ru/71861.html
95 | https://reader.lanbook.com/book/223244#54
5.3 IIporpamMHoOe o0ecnieueHue
IL.1 | Visual Studio Code, MatLab
6. MaTepuaibHO-TEXHU4YECKOe o0ecnedeHne I CHUIITUHbI
6.1 MTO seKIMOHHBIX 3aHATHI
1 JleximoHHas ayuTopus, OcHaIIeHHas mpoekTopoM, [IK (HoyTOykom), skpanom
6.2 MTO nadopaTopHbIX padoT, 1a00pATOPHBIX U/HJIH CEMUHAPCKUX 3AHATHI
1 Y4eOHblE ayauTOpHH, OOOPYJIOBAHHBIE KOMIIBIOTEPHONH TEXHUKOH, C BO3MOXKHOCTBHIO

obpazoBatenpHyto cpenxy CKO MTYCU

noJIKJItoueHus K ceTu «IHTepHeT», 1 obecredeHreM 10CcTyna B 3JIEKTPOHHYI0 HH(OPMAIIMOHHO-

6.3 MTO Tekyuiero KOHTpOJisi, IPOMEKYTOYHOIH aTTeCcTAlUH

1 YueOHbIe ayJJuTOpuHu, OGOpy,Z[OBaHHLIe KOMHBIOTGpHOﬁ TGXHHKOﬁ, C BO3MOXXHOCTBIO IIOAKIIIOYUCHUA K

cetn «HTEpHET», M 0OOECIeueHneM JOCTYTa B SJIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTENIbHYIO CPELY
CKO® MTYCHU

6.4 MTO

CaMOCTOSATEIbHOI PadoThl 00yyaloIMXCs

[Tomemenne s CaMOCTOSITEIBHOH Pa0OThI OOYYAIONIMXCS OCHAIICHO KOMITBIOTEPHON TEXHHUKOW C
BO3MO>XHOCTBIO TIIOAKJIKYCHHUA K CCTH I/IHTepHeT n o0ecreueHneM O0CTymna B JJICKTPOHHYIO
uHpopMaIroHHo-o0pa3oBarebHyto cpeaxy CKO MTYCU



https://reader.lanbook.com/book/404522#1
https://e.lanbook.com/book/463565
https://e.lanbook.com/book/212222
https://www.iprbookshop.ru/71861.html
https://reader.lanbook.com/book/223244#54

7. OueHOYHBIC MATEPHAIBI

OrneHOYHBIE MaTepHalbl U MIePeUYeHb BUIOB OIIEHOYHBIX CPEICTB TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHON
aTTecTaIuy mpeacTaBieHsl B [Ipmroxennu 1 k pabodeit mporpaMMe AUCIUILIAHEL.

8. MeToanueckue PE€KOMEHIAUH IO OCBOCHUIO TUCHUIIJIHHBI

MeTtoaudeckre peKOMEHIalH 110 OCBOSHHIO TUCIUILTUHBI TIpecTaBieHb! B [Ipuoxennu 2 k pabodeld mporpamme
IUCUMILUIAHEL.

9. Oco0eHHOCTH pean3aluu AUCHUILUIUHBI (MOAYJIsl) MPU 00y4YeHH
WHBAJIM0B U JIHI C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 310POBbS

Pabouass mporpamma IUCUUIUIMHBI (MOAYJSI) IPU HEOOXOJUMOCTH MOKET OBbITh aJanTHpOBaHa IS
o0yuyeHus (B TOM 4YHCI€ C TPUMEHEHHEM JAMCTAaHIMOHHBIX O0pa3oBaTelIbHBIX TEXHOJOTHH) JHIl C
OTpaHMYEHHBIMU BO3MO>KHOCTSIMH 3/10pOBbsl, MHBaNIMIOB. [[1s1 sToro TpedOyercs 3asBieHHE OOydaroIIUXcs,
SBJIAIOIIMXCS JIMIAMU C OIPAHUYEHHBIMM BO3MOXKHOCTSMHU 3JI0pPOBbS, MHBIWJAMH, WMIM HMX 3aKOHHBIX
MPEICTaBUTENICH W PEKOMEHJAIUH TICUXO0JIO0r0-MEIUKO-TIeJarorniyecko komuccuu. Ilpu oOyueHun nuil c
OTPaHUYEHHBIMH BO3MOKHOCTSIMM  37I0POBbSl  YUMTBHIBAIOTCA MX HWHAMBUIYalbHblEe INCUXO(U3NYECKHE
ocobenHocTH. O0ydeHrEe UHBAIUIOB OCYILECTBIISIETCS TAK)KE B COOTBETCTBUH C WHAMBHUIYaJIbHOM MPOrpaMMoi
peabunuTay HHBaIUAA (MPU HATHMYUHN).

Jnst iy ¢ HapylIeHHEeM ClIyXa BO3MOXKHO HpEeIOoCTaBlieHHE y4eOHOH HMH(pOpMalyyu B BU3yaJbHOU
¢dopme (KpaTKMl KOHCHEKT JICKLHH; TEKCThl 3aJaHWii, HaleyaTaHHble YBEJIMUYEHHbIM IIpU(TOM), Ha
ayJIUTOPHBIX 3aHATHUAX JIONYCKAeTCs IPHUCYTCTBUE ACCUCTEHTa, a TaKkKe CypAONEPEBOAYMUKOB MU
TU(IIOCY pIOTIEPEBOAUNKOB.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIECTCS B MMCbMEHHOM (hopme: 00yUaroImuiicsi TUICbMEHHO
OTBEYAET HA BOIIPOCHI, IMCbMEHHO BBIIOJIHAET IPAKTUYCCKUE 3aJaHUS.

Hoknan (pedepaT) Takke MOXKET OBITH MPEACTABICH B MUCBMEHHOW (opMe, MPH 3TOM TpeOOBaHUS K
COJICPKAHUIO OCTAIOTCA TEMHM K€, a TpeOOBaHMs K KAaueCTBY M3JI0XKEHUs Marepuana (MOHATHOCTb, KaueCTBO
peun, B3auMOJICHCTBUE C ayAUTOPUEN U T. JI.) 3aMEHSIOTCSA Ha COOTBETCTBYIOIINE TPEOOBAHUS, IPEIbSIBISIEMbIE
K THCbMEHHBIM palboTaM (KadecTBO O(GOPMIICHHMsSI TEKCTa M CIIHCKA JIUTEpaTypbl, I'PaMOTHOCTb, HAJIUUUE
WJUTIOCTPALIMOHHBIX MaTEpUajoB U T.1.).

ITpomesxyTouHas arrectanus JUIsl JMIl C HAPYIIEHUSIMH CIIyXa MPOBOAMUTCS B MUCBMEHHOH (opme, mpu
3TOM UCHOJIB3YIOTCS OOIINE KPUTEPUH OlleHUBaHMs. [Ipr HEOOXOTUMOCTH BpEeMsI IMMOATOTOBKH K OTBETY MOXKET
OBITh YBEJIINYEHO.

Jnst miIl ¢ HapyIIeHUEeM 3peHUs JIOMyCKaeTcsl ayAualbHOE MpEeAOoCTaBlieHHEe WH(GOpPMAIMH, a TaKXkKe
UCIOJb30BAHNE HA AyJUTOPHBIX 3aHATUAX 3BYKO3AMMCBHIBAIOIIUX YCTPOMCTB (OUKTO(GOHOB U  T.1.).
JlomyckaeTcsi TPHUCYTCTBUE HA 3aHATUSAX AaCCUCTEHTa (ITOMOIIHMKA), OKAa3bIBAIOUIETO O0YyYaromnuMCs
HE00XO0IUMYIO TEXHUYECKYIO TOMOIIb.

Texymuii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISETCS B YCTHOU (hopMe.

IIpn nmpoBeneHNN MPOMEXYTOUYHOHN aTTeCTAlUH IS JIML C HapyLICHUEM 3PEHUS TECTUPOBAHUE MOXKET
OBITH 3aMEHEHO Ha YCTHOE COOECEI0BaHHE 110 BOIIPOCAM.

JUid iy ¢ OrpaHMYEHHBIMHA BO3MOKHOCTSMH 370POBbsI, UMEIOIINX HapyLIEHHs ONOPHO-IBUIaTEIIEHOTO
anmnapara, Ha ayJUTOPHBIX 3aHATHUAX, & TAK)Ke MPU MPOBEACHUN IPOLEAYDP TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH
U TPOMEXYTOYHOM aTTecTallud MOTYT ObIThb IPEJOCTaBIE€Hbl HEOOXOAMMBIE TEXHHUECKUE CpeJICTBa
(mepcoHanpHBIM KOMIBIOTEP, HOYTOYK WJIHM JPYrol TaJKET); MAONMYCKAeTcsl MPUCYTCTBUE AaCCUCTEHTA
(acCUCTEHTOB), OKA3bIBAIOIIEr0 00yUYaIOUIMMCA HEOOXOJUMYIO TEXHUUYECKYIO TIOMOIIb (3aHATh pabouee MecTo,
NIepeIBUraThCs 10 Ay IUTOPUH, IPOYUTATh 3a/1aHNE, O(POPMUTH OTBET, OOIIATHCS C MPENOJABATEIIEM).



10. Tono,iHeHust U u3MeHeHuss B Padoyeil mporpamme

JIncer aktyanu3anuu padodeil NporpaMMsbl AU CHHUIIMHBI
«Cucrembl MamnHHOrO 3penust b1.B.11»
IJI ucnojib3oBanua B 20 /20 y4eOHOM roay

Yr1Bepxaaro
3am. qupekropa o YP

«_» 20 T

Hamnpagnenue: 09.03.01 UndopMaTuka 1 BBIYHCIUTEIbHAA TEXHUKA
[Ipodunb: «McKycCTBEeHHbIH HHTEJIEKT M MAIIMHHOE 00yUYeHHe»
®dopma 00yueHus: OUHasi, 3a09HAS

(Bozmooicnvl cnedyrowue sapuanmot):

a) PaGouas nmporpamma aeiictByer 6€3 H3MEHEHHH.
0) B paGouyro mporpaMmy BHOCATCS CIIEAYIOITNE N3MECHECHHUS:

Pazpabotuuk (un):

(®UO, yueHnas cTeneHb, yueHOE 3BaHHE)
«_ » 20 T

Pabouas nporpaMma rnepecMoTpeHa 1 0J100peHa Ha 3aceilaHiu KageIpbl

IIpoTokom Ne OT «__ » 20 r.

3aBenyromnuii kageapoit




IIpunoxenne 1

OueHouyHble MaTepHAJIbI 1JI51 NPOBEJCHUSA TEKYIIero KOHTPOJISI M MPOMEXKYTOYHOM
aTTecTalluM MO JUCHUILUIUHE

1. OueHovHbIe MaTePHAJIbI IS IPOBeAEHHS MPOMEKYTOUYHOMN aTTeCTANMH MO TUCIHUILINHE

1.1 Illkaj1a oneHMBAHUS KOMIIETECHIIUA

HIkaJia oneHUBAHUS KOMIIETEHIHIA

Ouenka YpoBeHb 0CBOEHMSI Kpurtepun ouennBanus
KOMIIETCHIIUH
«OTIu4HO» Bricokuii ypoBeHb OO0yuaromuiics MOKa3bIBaeT BCECTOPOHHEE,

CHCTEMAaTHUYECKOE U ITyOOKO€e 3HaHUE
OCHOBHOTI'O Y JJOIIOJHUTEIBHOIO Y4€0HOr0
MaTepuaia, JaeT NOoJIHbIe, IPOpECCUOHATIbHBIE U
IPaMOTHBIE OTBETHI HA ITIOCTaBJICHHBIE BOIIPOCHI,
YTO CBUJCTEILCTBYET 00 OCBOEHUH CTYIEHTOM
B3aUMOCBS3U OCHOBHBIX IIOHATUMI JUCIMUIUIAHBL;
YCBOWJI OCHOBHYIO Y 3HAKOM C JJOTIOJIHUTEIbHON
PEKOMEHIOBAaHHOM JINTEPATyPOM; IIPOSIBIISIET
TBOpPYECKHE CIIOCOOHOCTH B TIOHUMAaHUH,
U3JI0KEHUHU U UCTIOJIb30BAHUHU Y4eOHO-
IIPOrPaMMHOI0 MaTepUaIa.

«Xopouio» [ToBbimieHHBIN ypoBeHb | OOy4arouuiics NOKa3bIBACT JOCTATOYHBIH
YPOBEHb 3HaHUSI OCHOBHOT'O U JAOMOJIHUTEIBHOTO
y4eOHOT0 MaTepuaa, 1aeT B LIeJIOM ITPaMOTHBIE
OTBETHI HA ITOCTABIIEHHBIE BOIPOCHI, YTO
CBUJIETEJICTBYET 00 OCBOCHUU CTYJICHTOM
B3aUMOCBS3M OCHOBHBIX MOHSTHI TUCIMIUIUHBL;
YCBOMJI OCHOBHYIO M 3HAKOM C JIOTIOJIHUTEIbHON
PEKOMEHIOBAaHHOM JTUTepatypoi. Jlomyckaer He
CYILIECTBEHHBIE IOTPEIIHOCTH B OTBETAX,
yCTpaHseT ux 6e3 MOMOIIHU MpernoaBaTes.

«Y IOBIIETBOPUTEIBHO» IToporosslif ypoBeHb OOyuaronuiicst IeMOHCTPUPYET 3HAHKE
OCHOBHOT'0 Y4eOHOI'0 MaTepHaa B
MUHUMAaJIbHOM 00BbeME, HEOOXOTUMOM JIJIsSI
JanpHeimei yueosl; B 1IeJIOM OTBEYaeT Ha
MOCTaBJIEHHBIE BOIPOCHI, AOIyCKas He
NPUHIUIHAIBHBIE OMNOKHU; 3HAKOM C OCHOBHOM
nutepatypoil. JJomyckaeT ommOKku B OTBETaX
Pa3INYHOIO YPOBHS, KOTOPBIE UCIIPABISAET MOCIE
HABOJSIIUX BOIIPOCOB U MO pPyKOBOJCTBOM

IIpenoaaBaTes.
«HeynosnerBoputenbHo» | MuHUManbHBINA ypoBeHb | OOydaromuiics 0OHapyKUBaeT CyIECTBEHHbIE
HE JOCTUTHYT npo0esbl B 3HAHUAX OCHOBHOTO yueOHO-

IIPOrPaMMHOT0 MaTepHaa, JOIMyCTUBIIEMY
NPUHIUIHAIBHBIE OINOKHU B BBITIOJIHEHUH,
IIPEAYCMOTPEHHBIX IPOIrPAMMOM, 3a/1aHHI; HE
3HAKOM C PEKOMEHIOBAHHOW JIMTEPATYpOil, HE
MO’KET UCTIPABUTH JOIMYIIEHHbIE OMIHUOKH.

Kak npaBuio, olleHKa «HEYI0BIETBOPUTEIBHO»




CTaBUTCS 00YYaIOUIMMCsI, KOTOPbIE HE MOTYT
MPOJOHKUTH 00YUESHHE WU MIPUCTYIUTH K
poeCCUOHAIBHON e TEIHLHOCTH 10
OKOHYAHUU By3a 0e3 MOMOTHUTEIbHBIX 3aHATHI
110 COOTBETCTBYIOIIEH TUCIUIUIMHE.

DKk3aMeH 0-100

«HeynosnerBoputenbao» - 0-40
«Y noBnerBoputenbHo» - 41-60
«Xoporoy - 61-80

«Otnuunoy - 81-100

1.2 lloka3aTenu, KpUTEPUHU U MIKAJIbI OEHMBAHUSI KOMIETEeHIHIi

ITokazaTenn KOMIETEHIHH ‘ O1eHOUHBIE CPEACTBA ‘ [IIxana ouennBanus (6aa0B)

IIK-5 Cnoco0en pa3padaTbiBaTh HHTEJIEKTYaAJIbHbIe HHGOPMAIIMOHHbIE CUCTEMbI HA OCHOBE
HelpoceTeBbIX MO/IeJIel 1 METO10B

3HaTh:!
CoBpeMeHHbIE METOIbI U nmabopaTopHbIe padoTHI No Monayns 1
MHCTPYMEHTAPHUii TPOEKTHPOBAHHUS 1,2,56; 0-100
IPOrpPaMMHOTO 06ECIICUCHHS KOHTpoJIbHas paboTta Ne 1. «HeynosnersoputensHo» - 0-50

«Y mOBJIETBOPUTEIHHOY - 51-65
«Xopomioy - 66-85
«Otnuunoy -85-100

nabopaTtopHbie padboTel Ne 3, 4, | Monmynb 2

7,8; 0-100

KOHTpOJbHas padota Ne 2. «HeynosnerBoputensuo» - 0-50
«Y TOBIETBOPUTENHHOY - 51-65
«Xopomioy - 66-85

«Otanunoy -85-100

YMeTh:
[IpumMeHsATh COBpEMEHHBIE nmabopaTopHbIe paboTHI No Monayisb 1
TEXHOJIOTHH JUISL Pa3paboTKy 1 1,2,56. 0-100
oOecreyeHns KauecTBa pa3padoTKu «Heynosnersopuresnbuoy - 0-50

«Y IOBIIETBOPUTENHLHOY - 51-65

nporpaMmMHOTO obecrieueHUs 1 X 66-85
«XO0pOo1I0» - 0O~

OJIL30BaTEJIbCKUX UHTEP(DENCOB TS
pd a «Otnuunoy -85-100

pelieHus 3aaa4 npodeccuoHaIbHON nabopatopibie paboTsl Ne 3, 4, | Moy 2
JCSITEIbHOCTU 7,8. 0-100

«Heynosnersopurensao» - 0-50
«Y moBIETBOPUTEIBHOY - 51-65
«Xopomioy - 66-85

«Otmanoy -85-100

Bitagets:
Hasbikamu pa3paboTku u nabopartopHble paboThI Ne Moy 1
NPOEKTHPOBAHUS UHTEILIEKTyanbHoro | 1,2,5,6. 0-100
IPOrPaAMMHOTO 0OECIIEUEH S IS «Heynosnersopurensro» - 0-50

«Y moBIETBOPUTEIBHOY - 51-65
«Xopomuioy - 66-85

«Otmanoy -85-100
nmabopaTopHbie paboThI Ne 3, Mopyns 2

4,7,8. 0-100

«HeynosnerBoputensno» - 0-50
«Y OBIETBOPUTENHHOY - 51-65
«Xoporio» - 66-85

«Otanunoy -85-100

aHaJIn3a JaHHbIX

DK3aMeH 0-100




«HeynosnerBoputenbHO» - 0-40
«Y noBinerBopuTenbHOY - 41-60
«Xopomioy - 61-80

«Otmanoy - 81-100

1.3 OueHouHble MaTepuajbl: TANMOBbIC KOHTPOJIbHLIEC 3aIaHUsl, HHbIC MaTEPHUAJIbI

1.3.1 Ouyenounvie mamepuanvl mexKyuye2co KOHMpPOJiA 0 0UHOU Popmbl 0OyueHus

Moayas 1 (50 6an10B):

Moaynb COAEpKUT 2 JIEKUMOHHBIX 3aHATHA, 4 nabopaTopHble pabOThl. 3HaHHE JEKIMOHHOIO
MaTeprasa OLEHUBAETCS 10 KOHTPOJIBHOHM paboTe, MaKCHMalbHOE KOJIMUYECTBO OamioB cocrasiser 10. 3a
KXyl BBIIIOJHEHHYIO M 3allUIICHHYIO J1labopaTopHylo paboTy oOydaromuili momydaer makcumym 10
0amtoB o6mIeit cymmoit 40 6amtoB. O0IIee MakKCHMaIbHOE KOJIHYECTBO OaiuioB 3a Moxyiib 1 coctasisieT 50.

Bonpocs! 1J1si KOHTPOJIbHOI pa6oThI 1 (koabl komnerenmnuii: IK-5):

Jaiite onpeneneHne KOMIIBIOTEPHOTO 3peHUs. B ueM oTiin4re MalmmHHOTO 3pEHUST OT KOMITBIOTEPHOTO
3peHus?

[lepeuncnnTre OCHOBHBIE NPUKIAAHBIC 33adydl MAIIMHHOTO 3PEHHS, YIOMSHYTHIE B JIEKIUU
(pacmo3HaBaHHE TEKCTOB, 0AHKHOT, METUIIMHCKHE U300PAXKEHUS U T.11.).

Onumure ¢puznyecKkrue OCHOBBI Ipoluecca GpopmupoBanus uzoOpakenus. Kakue ¢pakTopbl BIUAIOT Ha
Ka4eCTBO [10JIy4aeMOIro CHUMKa?

Kakne TexHHuecKre XapaKTepPUCTHKU KaMep SIBIISTIOTCS KITFOUEBBIMU JIJISI CHCTEM MAlIMHHOTO 3pEHHS?

HazoBute 0CHOBHBIE KOMITIOHEHTHI IPOMBIIIJIEHHBIX CHCTEM MALIMHHOTO 3PEHHS.

Kakwue Tumel kamep UCIOJIB3YIOTCS B CUCTEMAaxX MaIIMHHOTO 3peHusa? B uem ocobennoctu [13C-kamep?

Kakyto posb BEINOIHAIOT MyJIbTUMEANA-KOMITBIOTEPHI U CUCTEMBI ITpUeMa/nepeaaud n300paxeHui?

OnwumuTe BO3MOKHOCTH BeO-CEPBUCOB IS 33/1a4 MAITHHHOTO 3PEHHS.

JlaboparopHasi padora Nel. BBegenne B cucTeMbl MAIIMHHOTO 3peHusi(koAbl komneTrenuuii: K-
5):

KoHTpoibHBIE BOIPOCH!

Kakue wmetonsl pacro3HaBaHusi 00pa3oB C HCHOJIb30BAaHHUEM TI'€OMETPUUYECKON HH(GOpMaluu BbI
3HaeTe?

B uem cyTh BepOATHOCTHBIX METO/IOB paclo3HaBaHus 00pa3oB?

Ha npumepe 3amaum «KOHTPOJIb OTBEPCTUH HAa CTPOUTENBHBIX KOHCTPYKLHSAX» OINMILUTE STaIbl
pelIeHys 3a/1a4il MATUHHOTO 3pEHUSI.

Kakne 0co6eHHOCTH MEUIIMHCKUX H300pakeHui TpeOyroT crelMaibHbIX MOJX0/10B K HX 00paboTKe?

JlaGoparopuass padora Ne2. KoMmoHeHTBbI CHCTEeM MAIIMHHOIO 3PEHUSI KAaK INOJAMHOXKeCTBA
HHTEJLUIEKTYAJIBHBIX cHcTeM (Koabl komneTenmuii: ITK-5):

OnumuTe apXUTEKTypy TUITUYHOW CUCTEMbI MAIIMHHOTO 3PCHUSI.

Kakwue ycrpoiicTBa HCHIONB3YIOTCS 7Sl TOJICBETKU OOBEKTOB M [TOYEMY 3TO BaXKHO?

Kak BbIOpaTh 00BEKTUB IS KAMEPhI B 3aBUCUMOCTH OT pelaeMoi 3a1a4uu?

Kakue cymectBytoT unrepdericel 1 nepenaun Buaeogansbix (GigE Vision, USB3 Vision, Camera
Link)? B ueM ux mpeumy1iecTBa U HeAOCTATKU?



JlabopaTopHas pabora Ne3. Ilpukiaagnbie 3aJa4d MAIIMHHOIO 3peHUsi (KOABI KOMIIETCHIMI:
MK-5):

KoHTposnbHbIe BOIPOCH 3anuThl (K016l KommeTeHmit: [1K-5):

Kakas npukiagHas 3aada Obuta pemeHa B Xxoae padboTsi?

Kakoii anroputm Obl1 BEIOpaH Ui PELICHUS U ToYeMy?

C KakuMU TPYIHOCTSIMU Bbl CTOJIKHYJIUCH IIPU 3aXBaTe U 00pabOTKe N300pakeHus?

Kak MO>XHO OILIEHUTh TOYHOCTb HOJIYYEHHOTO pe3yJiibTara?

JlaGopaTtopnass padora Ned. Google-cay:xkosr (Google Cloud Vision API, etc.) (xombl
kommnetennuii: [TK-5):.

Kakwue BosmoxHoctu npenocrasiser Google Cloud Vision API?

Kak npoucxoaut aytentudukanus npu padore ¢ API?

Kakwue Tumbl 1aHHBIX (M300pakeHus1, BUAEO) MOAIEP)KUBALOTCS?

Kakue mTMMUTBI U OTpaHUYEHUS CYHIECTBYIOT P UCIIOJIb30BAHUM OECTIIATHONM BEpCUH?
Moayas 2: (50 6a/10B):

Monynb cofepKuT 2 TeKIUOHHBIX 3aHATHS 4 1abopaTopHble pabOThl. 3HaHUE JIEKIIMOHHOTO MaTepHralia
OILICHHUBAETCS MO0 KOHTPOJIBHON paboTe, MaKCUMalbHOE KOJIMUecTBO 0amioB coctaiseT 10. 3a kaxayro
BBITIOJITHCHHYIO M 3aIIUIICHHYIO JIA0OpaTOPHYIO paboTy oOyuaromuii mosrydaeT MmakcumyM 10 GamioB oomei
cymmoii 40 6amo. Ob1iee MakCUMalIbHOE KOJIMYECTBO 0aJlIOB 3a MOAYJb 2 cocTasiser 50.

Bonipochb! 1J1si KOHTPOJIbHOI padoThl 2 (Koabl koMnereHnuii: ITK-5):

Kaxk B cpene MATLAB ocyiiecTBiseTcsi HHUITHAIH3AIU 1 UMIIOPT U300paKeHui?

OnumuTe CTPYKTYpy 1BeTOBOM MaTpuilbl nHTeHCMBHOCTH (RGB) B MATLAB.

Kaxkue tumbr nzodpakenuii ncnonb3ytorces B MATLAB (OuHapHbIe, TOJIyTOHOBBIC, MYJIBTHCTIEKTPATbHBIC)?
B uem cyTh cermenTanuu nzo0pakennii? Kakre MeTo1bl cerMeHTallK BB 3HaeTe?

Kaxue koHTypHBIE alTOPUTMBI 00paOOTKH H300pakeHUN CYIECTBYIOT?

JlaliTe onpeneneHue oOIeit Moienu 3a1a4uu kiaaccudukanuy. Yto Takoe kinaccupuraTop?

Yro Takoe cucremMa IMPHU3HAKOB o0BekTa? HpI/IBeI[I/ITe MNPUMCEPLI IIPU3HAKOB JIA 3ada49X paCIliO3HABAHUS JINII.

Kak onieHnBaeTcst TOUHOCTH Kiaccuukanuu? B uem 3akiarodaeTcst B3aMMOCBSI3b TOYHOCTH CHCTEMBI U
MIOJIHOTHI BBIOOPKH?

Kak npencraBnsaroTcst 00beKTHI B BUE BEKTOpa NpU3HAKOB JyIst XpaHeHusa B CYBJ?
Kakue metoap! morcka o rpadudeckoit uapopmaruu B CYB/] cymecTByroT?

JlaGopaTtopnas padora NeS. Mertoabl 00padoTku uzodpaskenuii B cpeae Matlab (koabl komMneTeHuii:
MK-5):

KonTtpoasHbie BOpocs! (Koasl kommereHmnuii: ITK-5):

Kaxkue pynkimun MATLAB ucnons3yrorces aist npeoodpaszoBannsi RGB-u300pakenus B moiayToHOBOE?



Kak BbINONMHUTE OMHApU3aIUI0 H300paXeHUs C TIOPOTOBBIM 3HaUEHUEM?
Kakue ¢punbTpbl (MeAMaHHBIN, rayCCOBCKHI) MPUMEHSIOTCS AJIS IyMOIOJaBICHU?
Kak peann3oBaTh KOHTYpHBIN aJITOPUTM BbleseHUs rpanul] (oneparop Cobenst, Konnu)?

JlabopaTtopnasi padora Ne6. Metoabl naeHTupukannu od0bexra u 0o6padorka 3anpocoB CYB/I (koabl
komnetennuii: [TK-5):

Kaxue metpuku pacctosiHus (€BKINI0BO, MaHX3TTEHCKOE) UCIIOIB3YIOTCS JIsl CPABHEHUS BEKTOPOB
IIPU3HAKOB?

Kak oprannzoBaTh nouck u300paxeHuil B 6a3e 1aHHBIX 110 00pas3iry?
UYro takoe nnaexcauus B CYB/l u kak oHa yCKOpSIET MOMCK 10 rpaduyecKuM JaHHbIM?
B uem npenmyinecTsa UCIOIb30BaHUS HEUETKOM JIOTUKH IIPU MIOUCKE?

JlabopaTtopnasi padora Ne7. Metoabl 00padoTku nzodpaxenuii B cpeae Matlab (koabl koMneTeHuii:
IK-5):

[IponemoHcTpupyiiTe 3Tansl NperodpadoTKy N300paxKeH!sl, KOTOPbIE BbI BBIITOJIHUIIH.
Kaxkoit meTon cermeHTanuu Bbl UCTIOJIb30BaIH? [loueMy BbI BRIOpaiKi HIMEHHO €r0?
Kak oniennBaetcst 3¢)(h)eKTUBHOCTh MPUMEHEHHBIX (pUIBTPOB?

JlabGopaTtopnas padora Ne8. [louck ¢ UCNOJIb30BAHHEM HEeYETKOM JJOrHKH (Koabl komneTeHuuii: ITK-
5):

OOBsACHUTE NPUHIUIT HEYETKOM JOTHKH.

Kak B Bamteii peanuszanuu ObUTH onpeeneHsl GYyHKINN TPUHAIEKHOCTH?

Kakue napameTpsl 3ampoca (CTeneHb CX0KECTH, IOPOT) Bbl UCIIOJIb30BAIN AJIs TOUCKA?

CpaBHHUTE pe3yJIbTaThl IOMCKA C UCTIOIb30BAHUEM HEUYETKOM JIOTMKHU U KJIACCHYECKOI0 Y€TKOTO MOUCKA.
1.3.2 Bonpochbl, BHIHOCMMbIE Ha 3a4er 1O qucuuiuinHe Cucrembl Mamuauoro 3penus (ITK-5):

. UTo Takoe cUCTeMbl MAIIMHHOTO 3pEHHUs?

. Kakue 3a1aum pemaroT cucTeMbl MAIIMHHOTO 3peHus?

. UeM oTIIM9aeTcsi CHCTEMHOE U PUKJIIAJIHOE MAIIMHHOE 3peHune?

. Kakne KOMITOHEHTBI BXOJIST B COCTaB CHCTEMBI MAITUHHOTO 3PEHUS?

. Kakoe 06opymoBaH#e UCTIONB3yeTCS B CHCTEMaX MAIIMHHOTO 3PSHMUS?
. Uto Takoe n300pakeHre B KOHTEKCTE MAITHHHOTO 3pEHUS?

. Kakue ObIBaroT THTIBI M300paXkeHNi?

0O 1 O L W N —

. Uto Takoe OGMHapHOE N300paKEHUE U TJIE €r0 UCTIOIb3YI0T?

9. Yto Takoe 11BeToBoe n300pakeHne? Kakue 11BeTOBbIe MOJIENIN HCTIONIB3YIOT?
10. Kakue meTo/ 61 00pabOTKH M300paxeHnid ObIBatoT?

11. Yro takoe umbTparust n300pakxeHuii?

12. Kak paboTtaet moporoast 00paboTka u3o0paxeHuii?



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Urto Takoe cerMeHTanus u3o00paxeHui?

Kakune anroputmel cerMEeHTalMK Bbl 3HAETE?

Uro penaeT anropuTM MOMCKa TpaHuIl?

Uro Takoe Mopdororuueckas 00paboTka u300pakeHuit?

Kakue npr3Haky UCTIONB3YIOT JJIs1 paclo3HaBaHUs 0O BEKTOB?
Uro Takoe JECKPUIITOPHI TPU3HAKOB?

Ha3zoBuTe nomysipHble JECKPUTITOPHI PU3HAKOB.

Kak pa6oraer anroputm SIFT?

Yem onmnuaetcs anroput™m SURF ot SIFT?

YT0 Takoe HEUPOHHBIE CETU?

Kak ncnosnp3yroT HeHpOHHBIE CETH B CUCTEMaX MAIlMHHOIO 3peHus?
Uro o3HavaeT oOyueHue ¢ yuureiaem?

UYro takoe oOydenue 6e3 yuurens?

UYro Ttakoe kimaccudukanus n300paxeHuin?

Kakne MeTpuKky OIEHKH KauecTBa KJIACCH(PHUKAIINN HCIIONB3YIOT?
Urto Takoe TouHOCTh (Accuracy)?

Yro takoe moaHoTa (Recall)?

Yro Takoe specificity?

Kakue Tunbl HeHpOHHBIX CeTel MPUMEHSIOT I paclio3HaBaHus 00pa3oB?

Uro Takoe rirybokoe o0yueHue?

I'ie npUMEHSIOT CUCTEMBI MALLTMHHOTO 3pEHUS B IPOMBIIUIEHHOCTH?
Kak mpoucxonut xkanmbpoBka Kamepsl?

Urto Takoe reoMeTpuuecKas KOPPeKIus U300paKeHH?

Kaxue metoapl yianenus uryma npuMeHstoT?

Uewm otnmyaeTcst 00pabOTKa IIBETHBIX W300paKeHUH 1 4epHO-0ebix?
Yro Takoe useroBble Moaei YCbCr u HSV?

Yro Takoe rucrorpamma n3o0paxenus?

3aueM UCTOJIb3YIOT THCTOTPAMMHBIN METOA?

Uro Takoe 0OHapyKeHUE U OTCIICKUBAHHE O0BEKTOB?

Kaxue anroputmsl HCHOIB3YIOTCS AJIs1 OTCIEKUBAHUA?

UYro Takoe pacro3HaBaHUE JHIL?

Kaxue meToap! HCHOIB3YIOTCS ISl paclio3HaBaHuUs JInIL?

Uro Takoe 3D-Bocnpusitue?

J171g 4ero UCmonb3yrT cTepeo3peHue?

B yem npeumymectBo kamepsl ¢ [13C-nmaturikom?

B uem npenmymectsa kamepsl ¢ KMOII-natunkom?

Kak Bnusier ocBelieHre Ha KauecTBO U300paxeHus?

UYro Takoe pazpelnieHue n3o0paxeHus?

Kak yBenuuuts pazpenienue n3o0paxenus?

Kakwue cymiecTBytoT cTaHIapThl B CUCTEMAX MAIIMHHOTO 3peHUs?
Yto Takoe anropuTM KpoCcc-pacronoKeHus?

Ji1g yero ucnonb3yroT MeToa k-cpeaHux?

YTto Takoe rpaiMeHTHBIN MeTO?

UYro takoe onepatopsl I'paynca u Cobens?

Kak paGoTtaeT anroputm rnorcka KOHTYpoB?

UYro Takoe CKJIIOHHOCTB K CBETJIBIM WJIM TEMHBIM ydacTKaM?

Uro Takoe HEHpOHHAS CETh ISl KiIacCu(puKaum?



60. Kakue 3aiauu pemaroT aropuTMbl MAaIlIMHHOTO 00y4YeHUs?

61. KakuM 06pa3om 00y4daroT HEUPOHHBIC CETH?

62. Uem oTiinuaeTcst o0yueHue Mojenei ¢ mpeaodyueHuem?

63. Kakue MUHYCHI U ILTIOCH Y TIIyOOKOTO 00y4YeHHs?

64. I'ne ucrosb3yroT METO1bl pacliO3HaBaHUS JKECTOB?

65. [l yero ucnoap3yoT CUCTEMbI MAIIMHHOTO 3PEHUS B MEAUIIHE?

66. Kak peanu3yroT aBTOMAaTUYECKYIO CUCTEMY KOHTPOJISl KayecTBa MPOLyKLIUU?

67. B ueM cocToMT 3a/1aua paclio3HaBAHMSI IBMKYIIIUXCSI OOBEKTOB?

68. Kakne MeTo1pl IPUMEHSIOT JIJIsl OTIPEICIICHUS PACCTOSHUS 10 00BbeKTa?

69. Uto Takoe cucTeMbl BUICOHAOTIOACHNS C MHTEIJICKTYalbHBIM aHATH30M?

70. Kakue cymecTByIOT CTaHAapThl 0€3011aCHOCTH MPH UCIOIB30BAHUN CUCTEM MALIMHHOTO 3pEHHS?
71. Kakue npo06iieMbl MOTYT BO3HUKATh IIPU PACTIO3HABAHUU B TUIOXHX YCIOBHIX?

72. 3a4uemM MpOBOAST TECTUPOBAHUE CUCTEM MAIIMHHOTO 3peHUs?

73. Kakas poib MCKyCCTBEHHOT'O MHTEJUIEKTa B pa3BUTUH CUCTEM MAIIMHHOIO 3peHusi?
74. Ilouemy Ba)KHO KaluOpOBaTh KaMepbl?

75. Kakue 0coOeHHOCTH 00pabOTKH MyJIbTUMEIUNHBIX TaHHBIX?

76. YUem oTimuaeTcs OMHApU3aIKs OT MTOPOTOBOM 00paboTKu?

77. Kakue MeToIpl UCIIOJIB3YIOT ISl TIOBBIIIICHUSI KOHTpAcTa N300payKeHUi?

78. Uto Takoe METOJ III00aIbHON U JIOKAJILHON afanTarin?

79. Kakue TeXHUKU UCTIOJIB3YIOT JUIsl CKaThsl U300pakeHuit 6e3 noTeps?

80. Uro Takoe anroputrm Optical Flow?

81. Kakue ’kpaHbl U TaTYUKHU TPUMEHSIOT [T 3aXBaTa U300paskeHuit?

82. Kak Bnusiet pa3pelieHue 1 4acToTa KaJpoB Ha paboTy CUCTEMBI?

83. Uto Takoe CIIOMHOCTh HEUPOHHBIX ceTen?

84. Kakue 3a7aun pemaroT CUCTEMbI MAIIMHHOTO 3PEHUs B POOOTOTEXHUKE?

85. Ilouemy BakHa OTIEPaTUBHOCTH 0OPAOOTKH JaHHBIX?

86. Kakue coBpeMeHHbIE TEXHOJIOTMH Pa3BUBAIOTCS B 00JIACTU CHCTEM MAIIMHHOTO 3pEHUS?
87. st wero ucnons3yroT deepfake?

88. Kak 60poThCs ¢ HEBEpHBIMU PACIO3HABAHUSAMU?

89. B yem 3akitovaeTcst BaKHOCTh O0yUeHHUs Ha OOJIBIIIOM JaTaceTe?

90. Kakue nepcrneKTUBHbIE HANPABICHUS €CTh B Pa3BUTUU CUCTEM MAILIMHHOIO 3pEHUS?

1.3.3 Bonipocbl, BBIHOCHMbI€ HA 3K3aMeH 1o gucuunianne Cucrembl MamnaHoro 3penus (IK-
5):

. OnpenencHue, eI U 337a4u cUCTeM MarmHHOTO 3penus. ([1K-5)

. ®usnveckue ocHOBHI popmupoBanust nzoopaxenus. (ITK-5)

. Knaccugukarus u texuudeckue xapakrepuctuku kamep (I13C, KMOII). (TTK-5)

. KoMIOHEHTHI TPOMBITIIEHHBIX CUCTeM MamuHHOTo 3penus. (ITK-5)

. IlpukiagHbie 3a1a4u MATMHHOTO 3peHHs (pacio3HaBaHue, KOHTPOJIb, HaBuraiws). (ITK-5)
. Turbl n300pakenuit: OUHapHbBIE, MONYyTOHOBLIE, IIBeTOBBIE. (ITK-5)

. OcHOBHBIE METOIBI 00pabOTKH M300pakenuii (GuipTpanus, moporosas oopadorka). (ITK-5)
. Anroput™bl cermenTanuu u3obpaxenuii. (ITK-5)

9. KontypHsie anroput™msl BeiaenaeHus rpanui. (I1K-5)

10. Pabota ¢ nzobpaxenusimu B cpene Matlab. (TTK-5)

11. O6mas moaens 3aaaun knaccuduxanuu. (ITK-5)
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12. Cucrema npusHakoB o0bekTa. Bekrop npusnakos. (ITK-5)



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Ormenka TounoctH knaccudukanuu (Confusion matrix, Precision, Recall). (ITK-5)
B3anMOCBS3b TOYHOCTH CHCTEMBI U TIOTHOTHI BBIOOPKH. (TTK-5)

[Mpencrasnenue rpadpuueckoit napopmanuu B CYB/I. (ITK-5)

Merop! OMCKaA B 0a3ax gaHHbIX H300pakeHuid. (ITK-5)

[TpuMeHeHre HEYEeTKOI JOTUKY B 3aa4ax uaeHTupuKanuu oobektoB. (ITK-5)
Be6-cepuchl u API (Google Vision) mis mamuaHOro 3penus. (ITK-5)

Pazmuuus mexy [13C u KMOIT kamepamu: npeumyiiecta u HepoctaTku. (ITK-5)
Oco0eHHOCTH IBETOBBIX M300paXkeHu U 1iBeToBOro Moaenuposanust. (ITK-5)

MerTo bl MoBbIIIeHNsT KOHTpacTa u3oopaxenuii. (ITK-5)

Mertoabl ycTpaneHus IrymMa B n3oopaxkenusx. (ITK-5)

Hcnosnp3oBaHue rpafueHTHBIX METOIOB JUis Bbiienenus rpanuil. (I[1K-5)

Meton kpocc-pacnosnoxenus u oonactu unrepeca (ROI). (ITK-5)

MeToapl MaTMHHOTO 00y4YeHus JUIst pacrio3HaBanus 00pa3os. (ITK-5)

OCHOBHBIC THITbI HEHPOHHBIX CETEH, HCIOIb3YEMbIX B cucTeMax MamuHHOro 3peHus. ([TK-5)
MeTob!I OIICHKH MMPOU3BOAUTEILHOCTH CHCTEM MaTHHHOTO 3peHust. (ITK-5)
MeToabl KaTHOPOBKHU M T€OMETPHUECKOM Koppekiuu n3oopakenuit. (ITK-5)
Hcnosp30BaHne rUCTOrPaMM U UX IIpUMEHEHHE B 00paboTke n3o0paxenuii. (ITK-5)
MerTobl pacrio3HaBaHus 00bekTOB 1m0 npu3Hakam. (ITK-5)

BriusiHue ycinoBuii ocBelieHHOCTH Ha KauecTBO n3o0paxkenuit. (ITK-5)

OCHOBHBIE 3Talbl CUCTEMbI MAIlIMHHOTO 3pEHHS: 3aXBaT, 00paboTKa, ananus. (I1K-5)
Oco0eHHOCTH peann3alyy CUCTEM MAIMHHOTO 3peHus B nmpombiiuieHHocTH. ([TK-5)
Merosl onpenenenus pacctosiHuid B 3D-u3o0paxenusx. (I1K-5)

OcHOBBI pabOTHI ¢ BUI€0 B cucTeMax ManiimaHoro 3perwus. (ITK-5)

Mertoapl aBTOMaTndeckoi kannoposku kamep. (ITK-5)

Hcnosp30BaHne METOIOB JCTEKIMK U OTCIIe)KUBaHUs 00bekTOB. (I[TK-5)

Buusiaue paspernrenus u hopmaTa XpaHeHHs H300pakeHH Ha CKOpocTh 00padoTku. (ITK-5)
[Tpumepsl MPUMEHEHUS CUCTEM MalMHHOTO 3peHus B meaunuHe. (ITK-5)
[Mpumenenne MammHHOTO 3peHus B podororexHuke. (I1K-5)

Metombl 00yueHus u 00yueHus ¢ noakpemicaueM. (IIK-5)

Oco0eHHOCTH peann3alny CUCTEM MAalIMHHOTO 3peHHs Ha BCTpoeHHbIX mardopmax. (ITK-5)
[epcrieKTUBBI Pa3BUTHS TEXHOJIOTHIA MaruHHOTO 3penust. (ITK-5)

Kakue cymiecTByOT cTaHIapThl 1 HOPMBI B 00siacTu ManmHHoro 3perus? (ITK-5)
[MepcriekTHBHBIC HAPaBIICHHS Pa3BUTHS cHcTeM MammuHHOTO 3penus. (ITK-5)
Paznuuus Mexay MeTogamu netektiupoBanust u cermentaiun. (ITK-5)

OCHOBHBIE THITBI JATYUKOB [T oydeHus nzoopakenuii. (ITK-5)

B uem 3aximovaercs npuHIun pabotsl kamepsl ¢ CCD-naTunkom? (ITK-5)
Ocob6ennoctu padbotsl kamepbl ¢ KMOII-gatunkom. (ITK-5)

Merosl 00paboTku 1BeTHBIX M300pakeHuii: RGB, HSV, YCbCr. (IT1K-5)

B 4em 3akiogaercs oTiindYre OMHAPHBIX H300paXkeHui oT moayToHoBBIX? (ITK-5)
MeTo b TOBBIIIIEHUS APKOCTH U KOHTpacTa u3oopaxenuii. (ITK-5)

Hcnosp30Banne anroputMoB Mopdooruueckoi 00paborku nzodpakenuii. (ITK-5)
Kakwue mapameTpsl XapakTepu3yroT kKauecTBo u3o0paxenusn? (ITK-5)

Ha3zoBuTe 0CHOBHBIC dTallbI MPEABAPUTEILHON 00paboTku n300paxenuii. (ITK-5)
Kakune MeTopl HCTIONB3YIOTCS ISl yeTpaHeHus myMoB u aptedaktos? (ITK-5)

B gem 3axmouaercs unes meroaa K-cpennux B cermenranmu’? (ITK-5)

Kakune MeTpuky ncnonbs3yroT s oneHku 3¢ dexrruBHocTH cermentarmn? (I1K-5)
Yro Takoe ECKPUNTOPHI MPU3HAKOB M s 4ero ux ucnoib3yot? (ITK-5)



60.
61.
62.
63.
64.
65.
66.
67.
68.

5)

69.
70.

Ocuosusie Buabl aeckpuntopos: SIFT, SURF, ORB. (ITIK-5)

B 4em 3akimio9aroTCs IpenMyIecTBa M HeAOCTaTKH HEHPOHHBIX ceTeil B pacmo3HaBanuu oopa3os? (ITK-5)
Yro Takoe oOyueHue ¢ yuureneM u 6e3 yuurens? B uem pasuuna? (I1K-5)

Kakue npo0sieMbl BO3HUKAIOT MPH PACO3HABAHUU 00BEKTOB B M3MeHEHHbBIX yenousx? (ITK-5)

Kak BiusieT ocBelieHre Ha pe3ysbTaThl cucteM MamuHaOro 3penus? (I1K-5)

Yro Takoe MalMHHOE 00yUYeHHe B KOHTEKCTe MaHHOTO 3peHus? (I[TK-5)

Kakue Tunbl HEHPOHHBIX ceTell Hanbosiee momyJ sIpHbI i 3a1a4 kiaccuduxanuu? (ITK-5)

B 4em 3akiogaercs cyTh MeTo1a MorcKa mo oopasity? (ITK-5)

Kaxkue moaxosl UCIIONB3YIOT JUIsl 00ydeHHs MoJiesielt Ha OonbIuX Habopax gaHHbIX n300pakenuii? (ITK-

Yro Takoe peKyppeHTHbIC HEHPOHHBIC CETH U KaK UX UCIOJIB3YIOT B cucTeMax BuaeoHaOmoaenus? (IK-5)
B uewm 3akiouaeTcs pazHulla MEXy 0Oy4eHHEM ¢ HYJIsl U UCIOIb30BaHUEM MPEA00YUSHHBIX MOenei?

(TIK-5)

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Kakue ecTh orpaHHUYCHHUs IPH UCTIOJIL30BAHUY CUCTEM MAIIMHHOTO 3peHus B peaibHoM Bpemenn? (ITK-5)
Yro mpeacTaBiiseT coboii cuctema pacno3naBanus yni? Kakue metosr npumensirores? (ITK-5)

Kakre 0CHOBHBIC BBI30BBI IIPH aBTOMATHYCCKON KITaCCU(BHUKAIIMHE MEAUITMHCKUX u300paxkenuii? (ITK-5)

B 4em 3akimrogaercst BaxKHOCTh KauOpoBku kKamep npu 3D-Boctpustuu? (ITK-5)

B 4em 3akimrogaercs 3a1aua oOHApyKeHUs U oTcaekuBanus aemkenus? (ITK-5)

Kakune MeToapl MPUMEHSIOTCS VISl OLICHKH TOYHOCTH cucTteMbl pacrio3HaBanus? (I1K-5)

Kak Bnusiet pa3perienue kamepsl Ha kauecTBo pacrio3HaBanus? (I1K-5)

Yro Takoe riryOMHHOE 00YYECHHUE U KaK OHO CBS3aHO ¢ cucteMamu MamuHHOro 3penus? (I1K-5)

Kakue BUJIbI ONTUYECKUX WIUTIO3HI MOTYT BIMATH Ha paboTy cucteMm MamuHHOTro 3penus? (ITK-5)

Kakue n3BecTHbIC KOMITAHMY aKTUBHO Pa3BUBAIOT TEXHOIOTUU MamHHOTO 3penus? (I1K-5)

81. Kakue BBI30BBI CTOSIT nepea pasBUTUEM CUCTEM MAIIMHHOI'O 3pC€HHA B aBTOHOMHBIX TPAHCIIOPTHBIX
cpeacrBax? (ITK-5)

82.
83.
&4.
85.
86.
87.
88.
89.
90.

Kak ncnosp3yroTes CHCTEMBI MAIIMHHOTO 3pEeHuUs B ceabckoM xo3siicTe? (ITK-5)

Kakue moka3zarenu BKJIIOYAIOT B ce0s U3MEPEHHUs KauecTBa cUcTeMbl ManiuaHoro 3penus? (ITK-5)
Kakue crangapTsl 0€30MaCHOCTH CYIIECTBYIOT JUIst cucTeM MamuHHOro 3penus? (I1K-5)

Kakne KOMIIOHEHTBI BXOJIST B COCTaB CHCTEMbI MAIIMHHOTO 3peHus B pobotorexnuke? (I1K-5)

Kak oOecrnieunTh HaJIC)KHOCTH paOOTHI CHCTEM MAITHHHOTO 3peHust B mpombiiiuieHHOCTH? (TTK-5)

Kakue TeHIeHIIMY HAOII0IAI0TCS B Pa3BUTHH aJITOPUTMOB cerMeHTanuu n3oopaxenuii? (ITK-5)

Kakwue cymiecTByIOT METO/IbI CHKATUS M300pakeHuit 6e3 morepu kadectsa? (ITK-5)

Kakune MeTo1bl HCTIONB3YIOT IS pacio3HaBaHus xkecToB win Mumuku? (ITK-5)

B dem 3axiiogaeTcs poJib KCKyCCTBEHHOTO MHTEIJIEKTA B Pa3BUTUHU cUcTeM MarimHHOTo 3penus? (ITK-5)

2 MeToauyeckue MaTepHuaJIbl, ONpeessiolue Npoueaypbl OlleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YIOIIHUX 3TANbI ()OPMUPOBAHUA KOMIIETEHIUI

2.1 Ilopaook u memoouka nposedeHuss meKyuiezo KOHmMpOs U RPOMENCYmouHol ammecmauuu
[TpemycMOTpeHbI ClieayomIre BUIbl KOHTPOJIS:

TEKYIIMH KOHTPOJb M0 KaXIOMY MOAYII0 — B (pOpME BBIMIOJHEHUSI KOHTPOJIbHOM paboThl / TecTa
JUTSL OLICHKU TEOPETUYECKUX 3HAHUM;

TEKYIIHA KOHTPOJb 110 KaXJI0OMy MOAYITI0 — B (popMe 3aIHUTHI TA00OPATOPHBIX padoT;

MMPOMCEIKYTOYHAA aTTCCTAllUA IO JUCHUITIINHC — B (bOpMe 3a4€Ta M dK3aMcCHa.



Texymmii KOHTPOJIb YCIEBAeMOCTH B (popMe 3amuThl JTaOOpaTOPHBIX Pa0dOT MPOBOAWUTCS B JIBa
JTarna:

1-# sTam: #OMyCK K BBIOJHEHMIO J1aOOpPaTOpHOM paboThl — MPOBOAUTCS B (hopMe NMUCHMEHHOMN
«qretydkm» (5-10 MHH) C 1eNbI0 KOHTPOJIS 3HAaHUH O0YYaroIuXcsl TEOPETUIECKON JacTH J1abopaTOpHOI
paboThI ¥ TOTOBHOCTH K BBIIOJIHEHUIO IPAKTUYECKUX MCCIIEOBAHUM;

2-1 5Tall BBINOJHIETCS 110 OKOHYAHUU Kaxgou na6opaTopH0171 pa60TH B (I)OpMC HHIAUBUAYAJIBHOT'O
CO6CC€)IOB&HI/I$I I10 BBIITOJTHCHHBIM HCCJICAOBAHHUAM UJIK pacyCTaM.

KoHTposbHbIe paboThI BRIMOTHSAIOTCS B BUJIE KOPOTKOTO MUCEMEHHOTO 0TBeTa. [locie IeKImoHHOoTro
Kypca Kaxaoro Moayis (opmupyercs oOIiasi olleHKa 3a TeopeTnueckue 3HaHUSA.C 1eIbl0 MOBBIIICHUS
KayecTBa 0Oy4eHHUs 3a cUET MO0y KIAeHHsI 00ydaroluxcs K aKTUBHON TeKylIel yueOHON paboTe, 4eTKOro
U OINEpPaTHMBHOTO KOHTPOJII BCEro XoJa Yy4eOHOro mporecca, CHIDKEHUS PONHM CIy4YallHbIX U
CyOBEeKTUBHBIX (DaKTOPOB MPHU OICHWBAHUHM y4EOHON NEATETLHOCTH OOYYaloIIUXCsi B 00pa30BaTeIbHOM
Mpoliecce peaan30BaHa MOAYJIbHO-PEUTUHIOBAsl CUCTEMA.

[TpaBuiia ee ucnonb3oBanus nponucanbl B «Ilonoxennn 00 MPCy.

HaGpannbie oOydaromuMcs B TEUEHHE TEKYILIEro KOHTPOJsS Oasibl MOTYT OBITh MEPEeBEICHBI B
OLICHKY:

—«HEYIOBIETBOPUTENBHO» - 0T 0 10 40 OT MaKCUMAIILHOTO KOJIMYeCTBa OaIOB;

—«yIIOBJIETBOPHUTEIBLHO» - OT 41 10 60 MaKCHMaIBLHOTO KOJIMYECTBA OAJIJIOB;

—«xopomio» - oT 61 10 80 MaKCUMAIBHOTO KOJIMYECTBA OAIIIOB;

—«oTI4HO» - 0T 81 110 100 MakcHMaIbHOIO KOJIHYECTBA OAJLIOB.

Tabnuna - Pacnpenenenue OamioB mo 6yiokaM MozyJell AUCUMILIUHBI «CHCTEMbl MalIMHHOIO
3pEHUSDY

Mopynb Bcero 6amnos Teopernueckuii 070K [IpakTrueckuii 610K
(Makcumanbshoe |(Pacnpenenenue 6amnoB no | (Pacnpenenenue 6anios mo
3HaYEHHE) CpEJICTBAaM OLIEHHUBAHHS) CpEeJICTBaM OLIEHUBAHUs)
Monyib 1 50 20 30=10+20
Motynb 2 50 20 30=10+20
Moy - KP 100 40 60=20+20+20
JK3aMeH 100 100

Pe3ynbraThl TEKyLIero KOHTPOJI JOBOAATCS A0 CBEACHUS OOy4aroIIMXCsl HA MOCIEJHEM 3aHSATHU B
paMKax ayJUTOpHON pabOTHI 10 MPOBEACHUS IPOMEKYTOUHOM aTTECTaIlUH.

Ha sk3ameHe npouM3BOIUTCS OLIEHKA TeX KOMIIETEHIMH, KOTOpbIE JOJKHBI ObITh B TOW WJIM MHOMN
¢dopMe OCBOEHBI B Ipoliecce M3ydeHus. Pexomenmyercs (popMHUpOBaTH BOMPOCHI B 3K3aMEHAITMOHHBIX
Ounerax TakuM 00pa3oM, YTOOBI MPENOAABATENb CMOT OLIEHUTh BCE KOMIETEHIIUHN JaHHON TUCIMITIINHBI.

2.2 Memoouka npogedeHus IK3amena 6 ZpPynnax 3a04Hou popm odyuenus

Ok3amMeH 1o JuciumuinHe «CHUCTeMbl MAIIMHHOTO 3peHHs» y oOydaroummxcs 3ao4yHoW (opm
00yuyeHHsI MPOBOAMTCS MMCBbMEHHO IO KJIACCHUYECKOW MeTouKe. Bompockl crpynnupoBansl B 6unerax. B
KaX/IOM OMJIETe COAEPIKUTCS MO 3 BOIMpPOCa, CKOMIIOHOBaHHBIE TaKUM 00pa3oM, YTOOBI MpernoaBaTelb
CMOTI' OLIEHUTh BCE KOMIIETEHIIMM JaHHOW TUCHMIUIMHBL. KomuuecTBO OMIETOB AOIKHO OBITh HE MEHee
yrcna odydaronuxcs B rpynne. OOydaronmecs TOTOBAT MUCbMEHHBIE OTBETHI Ha BOIIPOCHI.

3 IIpomesKyTOYHAS aTTECTALMS

HpOMe)KyTO‘-IHaH aTTeCTalusa NMMpoBOAUTCS B (1)0pMe 3a4eTa U SK3aMeHa. JK3aMCEH M 3a4eT IPpOBOAATCA
o pacnrucaHuro BKSaMeHaHHOHHOﬁ ceCCuu B IIMCBMCHHOM BHJC. KommaectBo BOIIPOCOB B
9K3aMCHAIIMOHHBIX Ounerax — 3. HpOBepKa OTBETOB M OOBSBJICHUE PE3yJIbTAaTOB IMPOU3BOAUTCA B JHU



9K3aMEHa W 3auera. Pe3ynbTaThl aTTECTAllMK 3aHOCATCS B 9K3aMEHAIIMOHHYIO U 3a4€THYIO BEJIOMOCTH H
3aUETHYI0 KHIDKKY 00yYaroIierocs.
OOyuaromuecsi, He NPOUICAININE TPOMEKYTOUHYIO aTTECTAIlMI0O MO0 TpapuKy CECCHH, TOJIKHBI
JUKBUIUPOBATH 33JJOJKEHHOCTh B YCTAHOBIIEHHOM TOPSIZIKE.
Oo0pa3sen Ousera (1J1s 3a4era)

MUHUCTEPCTBO LIU®POBOI'O PA3BUTU A, CBA3U
1 MACCOBBIX KQMMVHHKAHHfI Yr1Bepxkaaro
POCCHUUCKOU ®EJEPALINU 9
Cesepo-Kaekasckuii ¢punuan opaena Tpynosoro KpacHoro 3HamMeHu 3as. kagenpoit BT
(henepaibHOTO TOCYAAPCTBEHHOTO OOIKETHOTO 00pa30BaTeIbHOTO
YUPEXKJICHHUS BBICIIIETO 00pa30BaHMs « » 20 T.
«MOCKOBCKHI1 TEXHUUECKUIl YHHBEPCHUTET CBA3U U MHPOPMATHKI»

Coxoios C.B.

Hamnpasnenune nogrorosku: 09.03.01. HuHpopMaTnka U BBIYHCINTEIbHASE TEXHUKA
Kypcsr: 4
Jucuuiuinna: Cucmemsl MAUIUHHO20 3PEHUS

buser Nel
1. Yto Takoe cuCTEMbI MAILIMHHOTO 3PEHUS?
2. Kakue 3a/1auu pemarT CUCTEMbl MAIIMHHOIO 3pEHUS?
3. Uem oTiIMYAETCA CUCTEMHOE U MPUKIIAJHOE MAILIMHHOE 3pEeHHE?

Homuent kadeapst UBT k.¢p.-M.H. « » Kymukosa O.B.
« _» 20 r.

O06pa3zerr Ik3aMeHAIHOHHOT0 OujIeTa

MUHHUCTEPCTBO LIM®POBOI'O PA3BUTH S, CBA3U
11 MACCOBBIX KOMMYHUKALINI POCCUHCKON YTBepK a0
y OE/IEPATIMN 3aB. kadenpoit BT
Cesepo-Kagka3zckuii ¢puiman opaena Tpynooro KpacHoro 3namenu
(henepaibHOrO TOCYAAPCTBEHHOTO OOKETHOTO 00pa30BaTeIbHOIO Coxonos C.B.
YUPEXKJICHHUS BBICIIETO 00pa30BaHMs « » 20 T.
«MOCKOBCKHIT TEXHUUESCKUI YHHBEPCHUTET CBA3U U HH)OPMATHKI»

Hamnpasnenune noarorosku: 09.03.01. HHpopMaTHKa U BIYHCINTEIbHASE TEXHUKA
Kypcsr: 4
Jucuuruinza: Cucmemsl MAUIUHHO20 3PEHUS

Bbuier Nel
1 ®uznveckre 0CHOBHI (popMHUpOBaHUS N300pakeHUs. TeXHIUECKEe XapaKTePUCTHKU
Kamep.
2 Meto/ibl cerMeHTaum n3o0paxennii. KoHTypHbIe aaropuTMsl.
3 O6mrast Mozenb 3a1a4un kinaccudukanuu. OneHka TOUHOCTH KiTacCu(UKanu.

Homnent xadeapst UBT k.¢.-M.H.  « » Kynukosa O.B.
«_» 20 1.

Ooun  KOMNIEKm OMNeYamaHHblX OK3AMEHAYUOHHBIX U 3AYemHblX Ounemos, NnoONUCAHHBIX
npenooasameniem Kageopvl U YMEEPHCOCHHbIX 3A6edyIouuUM Kagdeopou, XPaHUmcs y 3a8e0yioule2o
Kagheopoti, Opy2ou KOMIIEKmM — Y Npenooasamelis, 6e0yujeco OUCYUNIUHY



3a/1a4, aaropuTMBI,

4 TecToBble 3a/1aHNs ISl MPOBedeHNs onleHKH copmupoBanHocTu komneTenuun IK-5

TecToBble 3a1aHKS TO3BOJISIIOT OLEHUTH YPOBEHD (DOPCHPOBAHHOCTH KOMITETEHIUU:
[IK-5 Cnocoben pa3pabaThiBaTh HWHTEIUIEKTyalbHble WH(GOPMAIlMOHHbIE CHCTEMbl Ha OCHOBE
HEHPOCETEBBIX MOJCIIEH U METO0B

Ha xomnerenuuto [1K-5 chopmuposano 20 TecTOBBIX 3aJaHUM.
3amaHusl pacrpesieeHbl Mo 0JI0KaM B COOTBETCTBHM C YPOBHEM CIIOKHOCTU. Kaxkblit 670K conepKuT
HOMeEp 3aJaHusl, U TEKCT 3aJaHusl.

MaxkcruMasnbHOE BpeMs BBIIIOJIHEHUS TeCTa - 60 MUHYT.
bazogsriit yposens coaepkut 50% TecToBbIX 3amanuii. OH popMupyeTcs U3 3alaHuii ¢ BBIOOPOM OJHOTO
WIA HECKOJbKUX BEPHBIX OTBETOB M3 IPEAJOKEHHBIX WM BOCIPOU3BENCHMA (DAaKTHUECKOro Marepuaia
(TepmuHONIOrUs, PaKThl, KIACCUPUKALIUSA, TApaMETPhI U 1Ip.);
IToBplIeHHBIN YpOBEHb cocTaBisAeT 35 % 3amaHuil. B HeM KMCIONB3YOTCA 3aJaHUs HA COIOCTAaBIICHUE,
CpaBHEHME, YCTaHOBJICHHUE NIOCIIEA0BATEIbHOCTH;
Boicokuil ypoBeHb cocTaBisioT — 15 % 3aganuii. B 3amaHusx MCHONb3yHOTCS: pELIEHHUs] HETHUIIOBBIX

J0Ka3aTCjibCTBa, 3aJaHud C Pa3sBCPHYTbHIM OTBETOM — OIIPCACICHUSA, NCPCUUCICHUC,

n300paskeHNe CXEMbI, CTPYKTYPBI U Jp.

OauH KOMILUIEKT TECTOBBIX BOIIPOCOB C YKAa3aHUEM NPABUIIbHBIX OTBETOB XPAHUTCS Y 3aBEIYIOLIETO
Kadeapou, Ipyrol KOMIUIEKT — Yy MPEnoaaBaTelisi, BEAYIIETO JUCITUTUTHHY.

BJIOK A (6a30BbIii ypoBeHb) — 3a/laHie KOMOMHUPOBAHHOTO THUITA C BHIOOPOM OJHOTO MJIM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEIOKEHHBIX BAPUAHTOB

Hucmpykyus no mecmam bnoka A: Ilpouumaiime mexcm u @vibepume 0OUH UNU HECKOILKO NPAGUTILHBIX

omeenos
Ne JlucnuminHa TekcThl 3aaHNI
1 B1.B.11 3aganue: Kakoe ycTpoicTBO HCIIONIB3yETCs ATl TPe0Opa30BaHMsI CBETOBOIO CUTHAJIA B 3JIEKTPUIECKUH
«Cucrembl B OOJIBIITMHCTBE COBPEMEHHBIX ITU(PPOBBIX Kamep?
MAIIMHHOTO 1. dororpanzucrop
3peHus» 2. [I3C-maTpura
3.0JIT
4. KK-matpuna
2 b1.B.11 3ananue: Kakue THIIBI M300paskeHUI CYIECTBYIOT B IM(pPOBOil 00paboTke?
«CucremMbl 1. BekropHsle
MAaIINMHHOI'0 2. bunapHsle
3peHHU» 3. IlonyToHOBEIE
4. ®pakraipHbIC
3 b1.B.11 3amanue: YTo Takoe cerMeHTanus H300paxeHns?
«CucremMbl 1. YBennueHne KOHTPACTHOCTH
MAIIMHHOTO 2. [Ipomecc pazneneHus n300pakeHIsI HA COCTABISAIONINE YaCTH WIH 0O0BEKTHI
3peHusD» 3. IIpeoOpa3oBaHue IIBETHOTO H300paKEHHUS B 4epHO-0€I10¢
4. Cxarue u3o0paxenus 6e3 noTepb
4 B1.B.11 3ananue: Kakoii Mmeron ¢uibrpannu Hanbonee 3pQEeKTUBEH IS yIACHHUsT UMITYJIbCHOTO IIyMa («COoJb
«Cucrembl u nepeny)?
MALIHHHOI'O 1. TayccoBckuii punbTp
3peHus» 2. MenunanHsblii Gunerp
3. ®unsrp Cobens
4. Gunprp Jlamnaca
5 Bb1.B.11 3ananue: Kakue U3 nepeuncieHHbIX 3a/1ad OTHOCSATCS K MPUKIIAJHBIM 33J1auaM MaIlMHHOTO 3pEHus?
«Cucrembl 1. PacniozHaBaHue TEKCTOB
MAaIIMHHOTO 2. Kommuuisiimst mporpaMMHOTO Kozia
3peHus» 3. KoHTponb OTBEPCTHIT HA CTPOUTENBHBIX KOHCTPYKIUSIX
4. AHanu3 MeIUITMHCKUX H300paskeHIH
6 B1.B.11 3aganue: YTto xapakrepusyeT MeTpuka Precision (TOYHOCTB) B 3a/1aue Kiaccu(puKamm?
«Cucrembl 1. Jlosro mpaBUIIbHO HalIEHHBIX 0OBEKTOB CPEH BCEX PEATBHO CYIIECCTBYIOLIHX
MAIINHHOI'0 2. Jlomo MpaBWIBHO HAWAEHHBIX OOBEKTOB CpeAH BcEX OOBEKTOB, KOTOPHIE CHCTEMa IIOCUMTAIa
3peHus» HCKOMBIMHU




3. om0 00BEKTOB, KOTOPHIE CHCTEMA MPOIMYCTHIIA
4. Ob11ee KOJIMIECTBO MPABUIIBHO KIACCH(PHUITMPOBAHHBIX 00BEKTOB

7 b1.B.11 3ananue: Kakue mutepdeiichl nmepenayn BUACOAAHHBIX HCIONB3YIOTCS B MPOMBILIUICHHBIX CHCTEMAaX
«Cucrembl MAaIIMHHOTO 3pEHUs?
MAIIMHHOTO 1. GigE Vision
3peHus» 2.USB 2.0
3. USB3 Vision
4. Camera Link
8 Bb1.B.11 3amanue: YUTo Takoe BEKTOP MPU3HAKOB B KOHTEKCTE 33]1a4 KJIacCH(pUKAIuu?
«CucrtemMbl 1. HaGop 4ncIIoBBIX XapaKTepUCTUK 00BEKTa, NCTIONB3YEMBIH /IS €r0 OMUCAHHS
MALIUHHOTO 2. I'panueckoe npezacraBieHne 00beKTa B AByMEPHOM MPOCTPAHCTBE
3peHus» 3. AATropuTM BBIJETICHUS TPAaHAI] 00BEKTa
4. Meton cxxatus n300paKeHUs
9 b1.B.11 3ananue: Kakue orepanyn OTHOCATCS K 3TaIy IpegoOopadbOTKH n300paskeHNs?
«CucremMbl 1. ®unprpanus urymMoB
MAaIIMHHOTO 2. Hopmanusanus SprkocTu
3peHus» 3. Kinaccuduxarust 00beKToB
4. Koppekuus KoHTpacTa
10 | B1.B.11 3ananue: Kakue MeTObI HCTIONB3YIOTCS JJIsl BBIJEIICHUS TPAaHHI] 00BEKTOB Ha N300pakeHNH?
«CucremMbl 1. Oneparop Cobenst
MALIHHHOI'O 2. Oneparop Kaunu
3peHus» 3. MenuanHas GpuiIbTpanys

4. Metog Otsu

BJIOK b (moBbIIIeHHBIN YPOBEHB) — 3aJIaHUE 3aKPBITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBHUS

HHcmpymﬂm: Hpoqumaﬁme meKkcm u ycmaHhosume coomeemcecmeue

Ne Jducuumiuna TekcTnl 3agaHul
11 Bb1.B.11 YcTaHOBHUTE COOTBETCTBHE MEXIY METOIOM OOPaOOTKH U €r0 ONMCAHUEM:
«Cucrembl
MALIMHHOTO 1. l'ayccoBckmii GuibTp
3peHus» 2. MennanHblil GpuibTp
3. Oneparop Cobenst
4. Mopdoorndeckas ornepanus
A. YnaneHune nryma ImyTeM 3aMeHbl TUKCeTsl Ha MeTHaHy coceneit
b. Brienenue rpanui; 00bEKTOB
B. CrnaxxuBanue n300pakeHNUsI ¢ UCTIOIH30BAHUEM BECOBOH (PyHKIIUH
I'. U3menenne GpopMer 00bEKTOB (3PO3HSL, AUITATAIIH)
A. Orser: 1-  ,2- ,3-  4-
12 b1.B.11 YcraHOBHTE COOTBETCTBUE MEXKIY TUIIOM U300paKEHHUS M €0 XapaKTEPUCTUKOM:
«Cucrembl
MAaIIHHHOI'0 1. bunapnoe nzo0pakeHue
3peHus» 2. [MonyToHOBOE M300paKeHUE

3. RGB-u3o6paxenne

A. Kaxnplit mukcess npencrasieH TpeMs komnonentamu (Red, Green, Blue)
B. Kaxxp1if mikcens IMeeT OJHO 3HaYeHHE ApKocTh (00braHO 0-255)
B. Kaxeiii iikcens mpeactaBieH oqaumM ourom (0 mmm 1)

Otser: 1- ,2- 3-




13

b1.B.11
«CucreMbl
MAIIMHHOTO
3peHus»

YcTaHOBHUTE COOTBETCTBHUE MEXOY MeTpI/IKOI\/’I KadyeCTBa KJ'I&CCPI(I)PIK&LIPIPI " €€ ONPCACTICHUEM!

1. Accuracy (TOYHOCTB)
2. Precision (TO4YHOCTB)
3. Recall (monHora)

A.TP /(TP +FP)
B. TP/ (TP + FN)
B. (TP+TN) /(TP + TN + FP + FN)

Otser: 1-  ,2-  ,3-

BJIOK b (moBbIIICHHBIN YPOBEHB) — 3aJIaHUE 3aKPBHITOTO TUIIA HA YCTAHOBIICHHUE MTOCIIEI0BATEIILHOCTH

HUnempyryusa: Ipouyumatime mexcm u ycmanosume npasuivbHy0 nocie0o8ameibHOCHb

Ne JAucnuniauna TexkcTbl 3aKaHUH
14 | B1.B.11 YcraHOBUTE IPaBUIIBHYIO TIOCIIEI0BATENLHOCTh 3TAOB 00padOTKH N300paKEHHUS B CUCTEME
«Cucrembl MAIIMHHOTO 3pPEHUs:
MAIIMHHOTO
3peHus» 1. U3BneueHne Npru3HaKoB
2. [MpenobpaboTka H300pakeHUI
3. Knaccudukanms / mpeHTHGUKAINS
4. 3axBaT N300paKEeHH
5. IlpunsTue pemenus
1. Orser: , , ., |,
15 | B1.B.11 YeraHOBHTE NPABIIIBHYIO TTOCIE0BATENbHOCTD AeHcTBHH pu padote ¢ Google Cloud Vision API:
«Cucrembl
MAIINHHOTO 1. OtmpaBka HTTP-3anpoca ¢ uzo6pakeHuem
3peHus» 2. Ilony4enune u ananu3 JSON-oTBeTa
3. AyrenTudukanus u nmomydenue API-kiroua
4. ®opmupoBanue 3anpoca ¢ ykazanueM tuna anaianza (LABEL DETECTION, TEXT DETECTION u
T.J.)
OtBer: , , |,
16 b1.B.11 YcraHOBHTE IPaBHIIBHYIO MOCIIEAOBATEIBLHOCTD ONepanyii MOp(OIOTHIECKOH 00pabOTKH /ISl yAaIeH S
«Cucrembl IIyMa ¥ CIJIa)KUBAHUSI KOHTYPOB:
MaIIMHHOTO
3peHHusD» 1. Junaranus

2. Dposus
3. 3ambikanue (closing)
4. Pa3mbikanue (opening)

OtBer:  , ,

BJIOK B (BbICOKHI YpOBEHB) — 3a1aHUE OTKPHITOIO THUIIA C PA3BEPHYTHIM OTBETOM

Hucmpykyus: IIpouumatime mexcm u 3anuwiume 060CHOBAHHbLI OMEem

Ne JAucnunauna TexkcTbl 3aMaHul
17 b1.B.11 — 3TO CBOWCTBO CHUCTEMBI KIacCU(HUKAIIMK, OMPEACISIONIEe O MPaBUIBHO
«CucrtemMbl HaWICHHBIX 00BEKTOB CPEIU BCEX 0OBEKTOB, KOTOPHIC CUCTEMA MOCYUTATA UCKOMBIMH.
MAaIIMHHOTO
3peHusD
18 b1.B.11
«CneTeMBI — 3TO TpoIecc pasaeneHust nuhpoBOro M300pakeHMsI Ha HECKOJIBKO CETMEHTOB
(MHOXKECTB THKCEINlel) C IEeNbI0 YNPOIICHNS WM W3MCHEHUS MPEICTABICHUS HW300paKeHUS s
MAIIMHHOTO
OoJee JIETKOTO aHaN3a.
3peHus»
19 B1.B.11 .
«CHeTeMBI Haiite ompenenenue. UTo Takoe «BEKTOp MPHU3HAKOB» M KaK OH HCIIOJB3YETCS B CHCTEMax
- MAIIMHHOTO 3peHus A uaeHTudukauuu oobekToB? [IpuBenanTe npumep BeKTOpa MPU3HAKOB IS

3peHHus»

3aJa4u pacrio3HaBaHUA JIAILI.




20 Bb1.B.11 . . _
«CHeTeMBI Paccunraiite. B 3amaue OunapHO Knitccyldmxaunn TOJTyHEHbI CIE/YIONIHE Pe3yITbTaThl: TP—VSO,
TN=70, FP=20, FN=30. Paccuuraiite Accuracy, Precision u Recall. WHurepnperupyiite
MAIIHHHOTO
MOJYYCHHBIC 3HAUCHUS.
3peHus»
Kputepun onneHuBanus oTBeToB Ha TecToBbIe 3a1anus IK-5
Homep Yka3zaHus 10 OLeHUBAHUIO Pe3ysabTaT olleHUBaHUSA
3alaHuA (6an1b1, MOJIyYeHHBbIE 32 BHINOJHEHHE
3a/1aHMs1/XapaKTePUCTHKA NMPABUJIbHOCTH
0TBETA)
3amaHus baok A CoBnajgeHue ¢ BEpHBIM OTBETOM OILlEHHMBaeTcs 1
C 1-mo 10 3amaHust ¢ BHIOOPOM OTHOTO WIIM HECKONBKHX BEPHBIX | 0aIIOM;
OTBETOB M3 MPEVIOKEHHBIX CUYUTACTCS BEPHBIM, €CITH | HEBEPHBIA OTBET WM €ro OTCyTCTBHE - 0 GayioB.
MpaBWIBHO yKazaHa Hu(pa WIX OUQPHI, O3HAYAIOIINE
BEPHBIE OTBETHL.
50% TecTOBBIX 3a/IaHUH.
3amaHus biok b IlonHoe coBmageHue C  BEPHBIM  OTBETOM
C 11-mo 16 3amaHust 3aKPHITOTO THIA HA YCTAHOBJICHHE COOTBETCTBUS | OIICHUBaeTCs 1 6amiom;
CUHMTACTCS BEPHBIM, €CJIM IPABHJIBHO YCTAHOBJICHBI BCE | HEBEPHBINA OTBET WM €ro OTCYTCTBHE - 0 OayIoB.
COOTBETCTBUS (TIO3UIMM W3 OIHOTO CTOJOIA BEpPHO
COIOCTABJICHEI C TIO3HUIIUSAMHE JIPYTOTO).
20% TecTOBBIX 3aJaHUI
brok b [lonHoe coBmageHue C  BEPHBIM  OTBETOM
3amaHuWsT ~ 3aKpHITOTO  THNA  Ha  YCTaHOBJICHHUE | OIGHWBaeTcs | Oamiom;
MOCTICIOBATEIFHOCTA ~ CYMTACTCA  BEPHBIM, €CJIY | €CJTH IOMYIICHBI OMIMOKA YT OTBET OTCYTCTBYET-
MIPaBUIBHO YKa3aHa BCS MMOCIIEIOBATEIBHOCTD ITUPP. 0 GaoB.
15% TecTOBBIX 3aMaHHUI
biox B [lonHbplii npaBUIBHBIA  OTBET HAa  3a/JaHue
3amanus 3amaHue OTKPHITOTO THIIA C pPa3BEpPHYTHIM OTBETOM |omeHuBaercs 1 Oamiom. Ecmm B oTBere
C 17-mo 20 CUYHMTACTCS BEPHBIM, €CJIM OTBET COBMAJACT C 3TAJIOHHBIM | HCTIONB3YIOTCS TMEPEYUCICHHS, TO Pa3IHYHBIA
IO COJICPIKAHUIO U TOJIHOTE. MOPSIOK  CJICIOBAHUS TPABUJIBHBIX OTBETOB B
15% TecToBBIX 3amaHuit MIePEYUCICHUH HE CUNTACTCS OLIMOKOH.
Ecmu nomymena ommOka, OTBET  HE TIOJHBIMH,
HEIPABIIEHBIA WK OTCYTCTBYeET - 0 0aJIIOB.




IIpuiaoxenne 2
MeTozmquKne PEKOMECHIAIHUH 110 OCBOCHHUIO JTUCIUILINHDBI

1. MeToagnueckue PCKOMEHIAMH NIPpENnoaaBaTe/ 10

JucuunnuHa « CUCTEMbl MAIIMHHOTO 3pEHUS» BKJIIOYAET B CeOsI:

- JIGKIIMOHHBIE 3aHATHUS — 38 4acoB;

- nabopatopHbie PabOThl — 54 4acoB;

- IPOMEKYTOUYHYIO aTTECTALMIO — 3a4€T,OK3aMEH

[lepen HavanoM W3y4YeHMs] TUCHUIUIMHBI IPENoJaBaTeslb JOHKEH O3HAKOMUTh OO0YyYarouuxcs ¢
paboueil mporpaMMoi U OLEHOYHBIMHM MaTepHajaMH IO JUCIMIUIMHE, ¢ BUJIAMHU Y4eOHOH U caMOCTOSITEIbHON
paboThL, IEpeUuHEM JIUTEPATYpPhl U HHTEPHET-PECYPCOB, C OopMaMH TEKYyIEH U MPOMEKYTOUHON aTTeCTalllu, C
KPUTEPUAMHU OLICHKU Ka4eCTBA 3HAHUM JUIs1 UTOTOBOU OLICHKU 110 AMCLUILINHE.

[Ipu npoBeneHny JEKIM, IPErnoaaBaTeb:

1) dopmynupyer TeMy U Leb 3aHATHA, OOBSBIIAET YUeOHbIE BOIIPOCHI;

2) uznaraeT OCHOBHbIE TEOPETUUECKHE MTOJI0KECHMUS,;

3) C NOMOIIBIO TEXHUYECKUX CPEJICTB OOY4YEHHUs H/MIM TOJ 3allUCh JAeT ONpPE/IEJCHUs OCHOBHBIX
MOHSTHH, pacueTHBIX POPMYJI;

4) mpoBOAMUT NMPHUMEPHl U3 OTEUECTBEHHOI'O M 3apyOeXHOIo OMbITA, JAeT TEKYILIHE CTaTUCTUYECKHE
JaHHbIE JJIs1 HATJISAHOTO U 00pa3HOro MpeiCTaBIeHHs U3y4yaeMoro MaTepuara;

5) B KOHIIE 3aHSTHS BBIJAET BOMPOCHI Il CAMOCTOSATEIILHOTO U3yYEHHUS.

Ha 3anarusx maGopatopHOro mukia ciemayeT OOpaTUTh BHUMAaHHE Ha COOTBETCTBHUE BHIOMPAaEMBIX
00yyYaroImuMcs Cpe/ICTB BBIIOJHEHUS pelllaeMbIX B paboTe 3a/1a4.

Kaxnas nabGoparopnast paboTta nobkHa OBITh OQopMmieHAa U 3alIUIIeHa B COOTBETCTBUH C
TpeOoBaHUAMHU. 3alUTa IPOU3BOIUTCS Mocie 0OopMIIEHHs OTUeTa 1o padore.

Bo BpeMms BbINONHEHUS 3aJaHUIl B y4eOHOH ayAUTOpUU OOYYaIOUIUIICS MOXKET KOHCYJIbTHPOBATHCS C
IpernoiaBaTesieM, onpeaesaTh Haubosnee 3PpPeKTUBHbIE METOblI PELICHUs MOCTaBICHHBIX 3a1a4. Eciu kakas-
TO YacTh 3aJJaHUSI OCTAETCSl HE BBINOJIHEHHOM, 00yUYalOIIUICS MOKET MPOJOKUTH €€ BBIIIOJHEHUE BO BPEMsI
BHEAYTUTOPHOM CaMOCTOATENbHOM pabOoTHI.

J1J1 OLIeHKU TOJTY4YEHHBIX 3HAaHUI U OCBOEHMs Y4eOHOT0 MaTepuala 1o KaxJaoMy paszelly U B LIeJIOM 10
JUCLUIUIMHE MPEoiaBaTeNlb UCIOIb3YeT (POPMBI TEKYIIET0 KOHTPOJIS U KOHTPOJIS 3HAHUH 00ydaromuxcs npu
MIPOBEJICHUH MPOMEKYTOUHON aTTeCcTalluu

2. MeToanyeckne peKOMEHIAUMHU 00y4aroIuMCs

[Tpuctynas kK HM3y4eHHIO HOBOH y4eOHOM IMCHMILIMHBI, OOyyaroIuMecs IOJIKHBI O3HAKOMUTBCS C
paboyeil mporpaMMoii, OLIEHOYHBIMH MaTepHajaMu, y4eOHOW, HAay4HOM M METOJUYECKOW JIUTepaTypoH,
nmeronieiics B OMMOC CK® MTYCH,

I'myOuHa ycBOEHMSI AUCUUIUIMHBI 3aBUCUT OT aKTUBHOW U cHCTEMaTH4ecKol paboThl 00yyaronierocs Ha
JeKIMSAX M IPAaKTHUYECKHX 3aHATHAX, a TakkKe B XOJA€ CaMOCTOSATENBHOW pPaboThl, MO HU3YUYCHHIO
PEKOMEHI0BaHHOM JINTEPATYPBHI.

2.1 Memoouueckue ykazanus 01sa 00y4aouuxcsa no n0020moeKe K 1eKYUOHHbIM 3AHAMUAM

BaxxHo cocpegoTounTh BHUMaHHE Ha COAEPKAHMM JIKIIMH. DJTO IMOMOXET Jyd4lle BOCIPUHUMATh
y4eOHBIN MaTepHall U ySICHUTh B3aUMOCBSI3b IIPOOJIEM MO BCEH TUCHIUTLIINHE.

OcHOBHOE cojliep)KaHUE JIEKIMU IenecooOpa3Hee 3aluchiBaTh B TETpaAW B BUAE KIIOYEBBIX ¢pas,
TIOHSTHA, TE3UCOB, 000OIIEHUH, CXeM, OMOPHBIX BBIBOJIOB. HeoOxoauMo oOpamiaTh BHUMaHHE Ha TEPMUHBI,
(hOpMyIHPOBKH, PACKPBIBAIOIINE COJACP)KAHUE TEX WM WHBIX SBJICHUM U TMPOILECCOB, HAYYHBIE BBIBOABI U
MpaKkTUYeCKUe peKxoMeHaanuu. JKenaTeabHO OCTaBIATh B KOHCIIEKTAX MOJIA, HA KOTOPBIX JIeJaTh MOMETKH U3
PEKOMEHI0BAaHHOM TUTEPATyPhl, TOMOJIHSIONIEH MaTeprall MPOCIyIIaHHON JIEKIIUH, a TaKXkKe MOJYepPKUBAIOIINE
0CO0Y10 BaKHOCTh T€X WUJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

C uenbio YsACHEHHUS TEOPETHUECKUX TIOJOXKEHHUHM, pa3pelieHusi CHOPHBIX CUTyalid HeoOX0IuMo
3a/1aBaTh TMPEINOAABATENI0 YTOUHSIONIME BOMPOCHL. [l 3aKperyieHus CcojepkKaHusl JIEKIMH B TaMSITH,



HCO6XOI[I/IMO BO BpCMs CaMOCTOSITCIILHOU pa6OTI)I BHUMATCJIIbHO IPOYCCTh CBOU KOHCIIEKT U JOIIOJIHUTH €TI0
3aMUCSIMH U3 YUCOHUKOB M PEKOMEHIOBAaHHOM JINTEPATYPHI.

KoHcnekTnpoBaHre YMTaeMbIX JICKIIUH U UX MOCIeAyomas 10paboTka CriocoOCcTByeT Ooiee riry0oKoMy
YCBOCHHIO 3HAHUH, U TIOATOMY SIBIISTFOTCSI BAYKHOU (POPMOM YIeOHOMU JCATEIBHOCTH 00YYarOIIUXCSI.

2.2 Memoouueckue yKazanus 0nsa 00y4arouuxca no no020moeKe K 1adopamopHvim padomam

JlaGoparopHble 3aHATHS 1O JIFOOOH Y4eOHOW MHUCIUIUIMHE IMPOBOASTCS B COOTBETCTBHH C paboueit
IpOrpamMMoi 3Toi yueOHOM JUCHUIUIMHBI B YCTAaHOBJICHHBIE PACIIMCAHUEM YaChl.

HHCTpyKTaX 1O TEXHUKE 0€30IIaCHOCTH, IPAaBUIIaM MOYKApHOW O€30MaCHOCTH M MPAaBHJIaM BHYTPEHHETO
pacnopska B 1a00paTOpUH MIPOBOIUTCS MIPENoiaBaTesIeM Ha IEPBOM

nabopaTopHOM 3aHATHHU. Ha 3TOM ke 3aHATHH 00y4JaroIMMCs COOOIIAI0OTCS:

- IporpamMma BCEro MpeACTOSIIEro Jab0paTOPHOTo UK,

- YCJIOBHS B3aMMOJEHCTBHS 00ydaroluXcsl C IpenojaBaTesieM B MPOIecCce BBIMOIHEHUS 1aO0OpaTOPHBIX
pabor;

- YCIIOBUSL KOHTPOJII CaMOCTOSITENIbHOM paboThl oOyuarolmuxcs, BKIOYas MpaBuia 0GOpMIICHUS
OTYETOB 110 JJAOOPAaTOPHBIM pabOTaM U MX MOCIEAYIOLIEeH 3alHThI;

- Ipyrasi HeooxoauMas nHpopMaus.

Opranuzanus 1abopaTopHbIX pabOT BKIIIOYAET:

- CAMOCTOSATEIbHYIO BHEAYJUTOPHYIO MOATOTOBKY OOYYaroIlerocsi K BBIMOJIHEHUIO KaXJ10i OTAeNIbHOM
1a00paTOpHOM pabOTHl B COOTBETCTBUHU C €€ MPOrpaMMOl B paMKax 4acoB, BbIJCJICHHBIX Ha CAMOCTOSATEIbHYIO
MpopabdOTKy MaTepraia B IporpaMMe JUCIUTUTAHB;

- BXOJHOW KOHTpOJb HpernojaBaTeleM CTENeHM IOATOTOBICHHOCTH KaXXIOro oOydvaromerocs K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT;

- BBIMOJIHEHHUE MTPOrpaMMBbl JIAOOPATOPHBIX pabOT B OJIHOM 00bEME;

- ohopMIICHHE OTYETA U €T0 3aIUTy KaKIbIM 00yJarolUMCs B yCTAHOBJICHHbBIE CPOKU;

- (popMupoBaHMe MpenogaBaTesieM PEHTHHIOB KaXKI0T0 U3 00yYaroIuXcs O pe3ybTaTaM BBIIOIHEHUS
U 3alIUTBl UM OTHENBHBIX JIA0OPaTOPHBIX paboT M WX LHUKIOB (MCHONb3yeTcss MOaylbHO-PEHTHHTOBas
CHUCTEMA).

OneHka KadyecTBa BBIIOJHEHUS JIA0OOPATOPHBIX pabOT KaxAbIM OOYyYaroOIIUMCSl TPOU3BOIAMTCS
npenojaBaTesieM OT/IEIbHO 3a MOJTOTOBKY K padoTe, €€ BHIIOJIHEHUE U 3aIIUTY .

2.3 Memoouueckue yKkazanus 0nsa 00y4arouuxca no n0020moeKe K NPAKmu4ecKum 3aHamuim

HGJH)IO MPAKTUYCCKUX 3QHSTUU SIBIISIETCS 3aKpCIJICHUE TCOPECTHUICCKUX 3HaHI/II71, MOJIYYCHHBIX IIPpU
W3YYEHUU JUCIUILTUHBL.

[Tpu moATOTOBKE K MPAKTUYECKOMY 3aHSATHIO [1EJIE€CO00PA3HO BBIMTOIHUTE CIICTYIOIINE PEKOMEH IAINH:

- U3Yy4YUTh OCHOBHYIO JIMTEPAaTypy; O3HAKOMUTHCA C JOMOJHUTEIBHON JHUTEpaTypoil, HOBBIMHU
HY6J'II/IKaL[I/I$IMI/I B ICPUOJUYUCCKUX U3JAHUAX: )KYPHAJIaX, ra3€Ttax u T.n.;

- IpU HEOOXOUMOCTHU JOopaboTaTh KOHCIEKT JeKuuid. [Ipr 3ToM yuecTh peKoMeHIaIK MPeno1aBaTes
1 TpeboBaHMs yueOHOI MTPOrpamMMmBl.

[Ipu BBIMONHEHUN MPAKTUYECKUX 3aHATHI OCHOBHBIM METOJOM OOYUEHHS SIBISIETCS CAMOCTOSTEIbHAs
pabora oOyuaromierocsi MoJ| ynpaBJeHHEM NpenojaBareis. Ha HUX TOMOJTHSIOTCS TEOPETUYECKHE 3HAHUS
o0ydJaroluxcsi, WX YyMEHHE TBOPYECKH MBICIUTh, AaHAJIW3HPOBaTh, 0000IIATh H3YUEHHBIH MaTepual,
MIPOBEPSIETCS OTHOIIEHUE 00yUaroNuXcs K Oy ryiei mpodeCCUOHATBLHOM e TEIIbHOCTH.

OneHka BBIMOJHEHHON pabOThl OCYIIECTBISIETCS TMpEnojiaBaTeleM KOMIUIEKCHO: MO pe3ylibTaTaM
BBITIOJTHCHUS 33/IaHUH, YCTHOMY COOOIIEHUIO U 0(DOPMIICHUIO PaOOTEHI.

[Tocne monBeneHUss UTOrOB 3aHATHS OOydaroluiics 00s3aH YCTPAHUTh HEAOCTaTKH, OTMEYEHHbIE
MIpero1aBaTesieM MPH OIIEHKE €ro padoThI.



3. MeToauveckne peKOMEHIAINH I 00y4alOUIUXCS 10 CAMOCTOATEIbHOI padoTe

CamocrosTenbHas paboTa 00yJaromuXcsl SBISETCS COCTABHOM YacThIO0 yueOHOI paboThl M UMEET IEIbI0
3aKpeIuvieHUe U yTiayOJieHHe MOJyuYeHHBIX 3HAHUN M HABBIKOB, MMOMCK M NMPHOOpPETEHHE HOBBIX 3HAHUi, B TOM
YHCJIe C UCTOIb30BaHUEM aBTOMAaTU3UPOBAHHBIX 00yYarOIUX KypCoB (CUCTEM), a TAK)KE BBIMOJIHEHHE YUEOHBIX
3aJJaHUi, TOATOTOBKY K MPEICTOSAIINM 3aHATHIM, 3a4eTaM M SK3aMEHaM.

CamocrosiTenbHast paboTa BO BHEAyAUTOPHOE BPEMS BKIIFOUAET B CE0S:

- IOBTOPEHUE JICKIIUOHHOTO MaTepHuana;

- IOATOTOBKY K JJa00paTOpHBIM paboTaM (MPaKTUYECKUM 3aHATHUSM);

- U3y4eHue yueOHOM 1 Hay4HOH JIUTepaTyphl;

- peleHue 3aja4, BBIAAHHBIX HAa IPAKTUIECKUX 3aHATHSAX;

- IOJITOTOBKY K TECTUPOBAHMIO;

- BBIJEJIEHHE HanOojiee CIOXKHBIX M NPOOJEMHBIX BONPOCOB IO H3y4aeMOW TeMe, IOJIy4YeHHe
pa3bsCHEHUN M PEKOMEHJAIMM [0 JaHHBIM BOIPOCAM C MpernoAaBaTeIsiMU Kadeapbl HA MX €KEHeleNbHBIX
KOHCYJIbTaIUSX.

- NPOBEJCHHE CAMOKOHTPOJS IIyT€M OTBETOB HAa BOINPOCHI TEKYIIErO KOHTPOJS 3HAHWH, peLIeHHs
MIPE/ICTABICHHBIX B y4e€OHO-METOAUYECKHX MaTepuanax Kadeapbl 3ahay, TECTOB IO OTAEIbHBIM BOIpPOCaM
M3y4aeMON AUCIUILTUHBI.

[lepen BbIIOJHEHHWEM BHEAYJIUTOPHOM CAMOCTOATEIbHOW pabOThl IpenojaBaTeNlb IMPOBOJIUT
MHCTPYKTaX (KOHCYJBTAallUI0) C ONpEeAeNCHHEeM LEeJIM 33JaHusi, €ro COJACpXaHHs, CPOKOB BBINOJIHEHUS,
OCHOBHBIX TpeOOBaHMH K pe3ysbTaTaM paboThl, KPUTEPHEB OIEHKH, (OPM KOHTPOJIS M TIEPEUHSI HCTOYHUKOB U
JUTEPATYPHI.

OOBIYHO TIOCTAHOBKY 3a7a4ll O0y4aeMbIM Ha MPOBEJCHUE CAMOCTOSITEIIbHOW pabOTHI MPENojiaBaTelb
OCYILIECTBIISICT Ha OJJTHOM M3 3aHATUH, IPEILIECTBYIOIIEM TaHHOMY.

MeTtoauky caMoCTOSITENIbHON paboThl Bce 00ydaeMble BHIOMPAIOT HHAUBUAYAIbHO.



