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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUSA C(OPMUPOBAHHOCTH KOMIIETEHIIMM y 00yJaromuxcs B 1[EJIOM WU Ha

OTIpE/IETICHHOM 3Tare ux (GopMHUpPOBAHHUS.
OC pa3pabaThIBarOTCs B COOTBETCTBHH ¢ paboueit mporpammoit (PI1) nucuumiiHb.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIINHBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMIeTeHUMU
00yuCHHS, XapaKTePU3yIONIIe JTarbl 0 X VYaosnersopute | HeynoenerBoputen
(bopMupoBaHKA KOMIIETEHIHIT) TIIIHO OpotHo TIBHO BHO
OIIK-2. Cnocoben HOIIK-2.1. O6nanaer OP-2.1.1. Homxken obmanate | ChopmupoBanubl | ChopmupoBann | @parmenTapubl | OTCyTCTBHE 3HAHHN
MPUMEHATH HEOOXOMMBIMH 3HAHUSIMU HCOOXOIMMBIMI 3HAHHSMH OCHOBHBIX | ¢ bIE, HO € 3HaHHA
KOMIIbIOTEPHBIE/CYNIEPKOM | OCHOBHBIX KOHLEIIIUIH KOHICTIINH COBPEMEHHBIX | cpcremaTnueckue | copepikalnye
BBIYHCIIHTEIBHBIX CHCTEM u
HbIOTEPHBIE METOBI, COBPEMEHHBIX BBHIYUCIUTENbHBIX 3HAHUS OTHENbHBIC
OporpaMMHOro obecredenus (B TOM 5
COBPEMCHHOC CHCTEM 4JICIIe OTEUECTBEHHOTO MPOU3BOICTRA) HpOOCIEL
HpOrpaMMHOE 3HAHUS
obecIieueH e, B TOM YHCIIE
OTEYECTBEHHOTO
HPOUCXOKICHHS, s
peincHus sajiad HMOIIK-2.2. Ucnonb3yer OP-2.2.1. Jlomken 3HaTh ocHoBHbIE | Chopmuposannsl | ChopmupoBann | ®parmentapusl | OTcyTCTBHE 3HAHMI
npodheCCUOHATLHOM
p (b METOIbI MaTeMaTHYCCKUE MCETOJAbl B 3ajJadax | e bl€, HO € 3HaHUus
ACATEIIPHOCTH BBICOKOIPOU3BOIUTENbHBIX paciiosHaBaHusA obpaszos W | cucremaTuyeckue | conepsxaniue
. KOMIIbIOTEPHOTO 3pEHHUs
BBIUHCITUTEILHBIX TEXHOJOTHI, 3HAHUS OTHENbHBIC
COBPEMEHHOIO IPOrPAMMHOIO npo6ensl
o0ecIeueHus1, B TOM YKCIIe 3HAHMS

OTCYCCTBCHHOTI'O
IIPOUCXOKIACHUA




NOIIK-2.3. Ucnons3yer OP-2.3.1. omxeH oBnaneth 0a3zoBbM | CopmupoBanusl | ChopmupoBanH | @parmentapusl | OTCyTCTBHE 3HAHHN
HMHCTPYMEHTAJILHBIE CPENCTBA AJIFOPUTMHICCKUM arraparom, | e bIE, HO € 3HaHus, W yMEHHUH
BBICOKOTPOU3BOUTENBHBIX HPUMCHACMBIM  IIpH Hp6H06pa60TIie CHCTeMaTHyYecKHe | copepKaline JaCTHYHO
N . (BOCCTaHOBIJICHHN) n300pakeHHiH,
BBIYHCIICHUH B HAYTHOH U . 3HAHMSA M yMCHHE | OTHAENbHBIC OCBOEHHOE
. BBIJICIICHNH JeTaJel Ha M300pakeHNH, 5
MPaKTHIECKON AEATETBHOCTH CerMeHTAIH, OGHApYKEHHH " TIpo0eITsI yMEHHE
pacro3HaBaHUH 0OBEKTOB. SHAHMA H
yMeHHe
[1K-2. Cnocoben WIIK-2.2. T'otoB ocymiectBisith | OP-2.2.2. Jomxen Hayautbest | ChopmupoBannsl | ChopmupoBann | dparmenrapusl | OTcyTcTBUE 3HAHMI
MIPOEKTHPOBATH 0a3bI MOUCK, XpaHEHHEe, 00paboTKy u | PCaIM30BbIBATH BBIOpAaHHbBIC Hi | e bI€, HO € 3HaHMU, U yMEHUHI
JIaHHBIX, pa3pabaThiBaTh aHanu3 HHPOPMALMK U3 pa3pabOTaHHBIC  AIMOPUTMBL U | cpcrematiueckue | comepiKamiie 4aCTUYHO
pereHus KOHKPETHBIX 3agaq
KOMITOHEHTBI pa3IMYHBIX HCTOYHUKOB U 0a3 3HAHMS M YMEHHE | OTHENbHBIC OCBOEHHOE
KOMITBIOTEPHOTO 3pEHUS
MPOTPaMMHBIX CHCTEM, JIAHHBIX, TIPEJICTABIISTH €€ B npoOesbI yMeHHe
obecrnieunBaromux padory | TpedyemoM ¢opmare ¢ 3HAHUSA U
¢ 6a3aMu TaHHBIX, C HCIIONIb30BaHUEM yMEHHE
MIOMOIIBIO COBPEMEHHBIX | MH(pOpMannOHHBIX,

HHCTPYMCHTAJIbHBIX
CpCACTB U TEXHOJIOTHI

KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUH




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

ITtansl GOpMUPOBAHUSI KOMIIETEeHIMIT
(pa3mesibl AUCHMIIAHBI)

Koa n HaumeHnoBaHue
pe3yJIbTaToOB 00y4eHust

Buj onieHOYHOTO cpecTBa
(TecTsl, 3aMaHusL, KEHCHI, BOTIPOCH H JIP.)

PacmoznaBanmue o0pa3oB

OP-2.1.1, OP-2.2.1, OP-

3agaHus ¥ BOIIPOCH K

2.3.1,0P-2.2.2 MPaKTUIECKUM padoTam
9 [omyuenue nudpoBbIX U300paAKCHU. OP-2.1.1, OP-2.2.1, OP-  |3aganusi u BOOPOCHI K
" |lIBeTOBEIE MPOCTPAHCTBA 2.3.1, 0P-2.2.2 MIPAKTUYECKUM padoTaM
3 Juckperusanus U KBaHTOBAHUE OP-2.1.1, OP-2.2.1, OP-  |3amanus 1 BOIPOCHI K
" |HEnpepHIBHBIX H300paKEHUI 2.3.1,0P-2.2.2 MPaKTUYECKUM padoTam
4 VYaydimeHne KauecTBa H300paKeHMs OP-2.1.1, OP-2.2.1, OP-  |3amaHus u BOIIPOCHI K
' 2.3.1,0P-2.2.2 MPAKTHYECKUM paboTam
5 [IpoctpancTBenHas puiabTpanus OP-2.1.1, OP-2.2.1, OP-  |3amanus u BOIPOCHI K
' 2.3.1,0P-2.2.2 NPAKTUYECKUM paboTam
6 Bunapusie n3o0paxxeHust OP-2.1.1, OP-2.2.1, OP-  |3amaHus 1 BOIPOCHI K
' 2.3.1,0P-2.2.2 MPaKTHYECKUM paboTam
7 Cermenranus n300pakeHuit OP-2.1.1, OP-2.2.1, OP-  |3amaHus ¥ BOIPOCHI K
' 2.3.1,0P-2.2.2 NpPaKTHYECKUM paboTam

Knaccudukamms TekcTypsl

OP-2.1.1, OP-2.2.1, OP-

3agaHus ¥ BOIPOCH K

8. |msobpaxenns (texcryphas 2.3.1,0P-2.2.2 MPaKTHYECKUM padoTam
CerMEHTAIHsA)
9 [IpeobpazoBanue Xada OP-2.1.1, OP-2.2.1, OP- |3amanus u BOIIPOCHI K
' 2.3.1,0P-2.2.2 MPaKTHYECKUM paboTam
10 JleTeKTophl ¥ 1ECKPUIITOPBI OP-2.1.1, OP-2.2.1, OP-  |3amanus 1 BOIPOCHI K
' 2.3.1,0P-2.2.2 MPaKTHYECKUM paboTam
11 [Touck 00bEKTOB Ha H300paKEHHH OP-2.1.1, OP-2.2.1, OP-  |3agaHus 1 BONPOCHI K
' 2.3.1,0P-2.2.2 NpPaKTHYECKUM paboTam
PacniosznaBanue yepes xem OP-2.1.1, OP-2.2.1, OP-  |3amaHus 1 BOIIPOCHI K
12.
2.3.1,0P-2.2.2 MPaKTHYECKUM padoTam
CBEpTOUHbIC HEHPOHHBIE CETH OP-2.1.1, OP-2.2.1, OP-  |3agaHus u BOIPOCHI K
13.
2.3.1,0pP-2.2.2 MPaKTUYECKUM padoTam

3. TunoBble KOHTPOJIbHBIEC 3aJaHUA WM HHBbIC MaTepHuaJbl, HGOﬁXO}lI/IMbIe AJIsL

OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTATOB 00y4eHUsI

3.1. TunoBbic 3alaHusa Ui OPOBCACHUA TCKYLICIO KOHTPOJA YCIIEBAEMOCTH 110

JUCHUITIINHE

00BEKTAMH.

Crnucok npakTUYecKux pabot

1. Knaccudukanus ¢ moMoIIpo JUHEHHBIX (QyHKIUI.
Komneroreproe 3penue Ha ocHoBe OpenCV.

2. bunapuzanust n300paxeHus

3nakomcTBO ¢ Oubmmorekoir OpenCV, c e€ coctaBoM, 0a30BBIMH BO3MOXKHOCTSIMH H

Pazpaborarsb

nporpammy 61/1Hap143au1/11/1

HIOJTyTOHOBOTO

n300pakeHus ¢

ucnonb3oBanueM Oubnuorekn OpenCV. IlpenBapuTenbHO Ui TMOJXYTOHOBOTO H300paXKeHUs

MNOCTPOUTH TUCTOIPAMMY HpKOCTCfI, Ha KOTOpOﬁ MOXHO HHTCPAKTHBHO 3aaBaTb IIOPOTOBLIC

SHAUYCHU OJId 6I/IHapI/I3aIII/II/I.

3. CermenTanus u300pakeHus




PazpaGorarr mporpammy CcerMeHTalMd H300paXEHHS METOIOM  Kk-CpemHux ¢
ucnonb3oBanueM Oubnuorekn OpenCV. [lng mOIYTOHOBOTO H300pa’keHHs IpeaBapUTEIHLHO
MOCTPOUTH TUCTOTPAMMY SPKOCTEH U OLIEHUTH MO ATOM TUCTOrpaMMe ONTUMAaIbHOE 3HaYeHHE K.

4. Beienenue KpaéB Ha N300payKeHHH.

PazpabGorarp mporpammy BbIIeNeHUS KpaéB Ha wu3o0paxenuu ¢uiasrpom Cobena u
nerekropoM Konam ¢ ucnonbs3oBanuem Oubmmorekun OpenCV. OneHuTh paboTy mporpaMmbl Ha
TECTOBOM M300pakeHHUU.

5. Beljenenye KIroueBbIX TOYEK.

Pa3zpaborars mporpammy, BBIIOJHSIONIYIO CIEAYIOLIUME JIEHCTBUS C HCIOJIb30BAHUEM
oubmmorexku OpenCV:

— BBIJIEJICHWE HA H300paXKEHUHM KIIOUEBBIX TOYEK HA OCHOBE aJrOpHUTMa JETEKTOpa
Xappuca

— BBIJICJICHWE HA HM300paKEHUHU KIFOYEBBIX TOYEK U TOCTPOCHHE JECKPUITOPOB STHX
Touek Ha ocHOBe anroputma SIFT. Onenuts paboTy mporpaMMbl Ha TECTOBOM U300PaKEHUH.

6. [Torck 0OBEKTOB Ha M300pAKCHUHU

Peanuzanus wmetoma Buonbl-/[xkoHca moucka OOBEKTOB Ha  HM300paKEHUH C
ucnonbszoBanueMm oudmuorexku OpenCV.

7. CpaBHEHUE U300PAKEHUN C TTIOMOIIBIO XEITUPOBAHUS.

Peanmu3zanuss wMeTtoma cpaBHeHHMS H300pak€HHI Ha OCHOBE XCIIUPOBAHUA C
ucnosb3zoBanueM 6uodauoreku OpenCV.

3.2. TunoBsbIe 3a1aHus ISl POBEACHUS TIPOMEKYTOUHOM aTTECTAIMH 10 JUCIUTUIMHE

JIisi  TPOXOXIEHUS TMPOMEXKYTOYHOH AarTecTalid CTYICHT JOJDKEH IOATOTOBUTH
pedeparbl 1o 4yeThipéM TemaM. [Ipu 3TOM JBE TEMBI OINPEICINSAIOTCS IMpEerojaBareiieM, a JIBe
CTYACHT BBIOMPACT CaMOCTOATEIBHO M3 OOIIEro CIHMCKAa TEeM JICKIHMHA 10 JIUCIUILIMHE,
NIEPEYMCIICHHBIX B I1.2.

Pedepar mpencramisier kparkoe H3JIOKEHHWE B IMHCHBMEHHOM BHJIE COACPIKAHHS TEMBI.
O0béM pedepara orpaHMyeH — KOJMYECTBO 3HAKOB HE JIOJDKHO TMPEBBINIATh yKa3aHHOW
MpEnoaBaTesieM BEIUYHHBL. JTa BEMYMHA OPHUEHTUPOBOYHO ompenensiercs B 70% or oobéma
KOHCIIEKTa MPEeToaBaTelis 1o TeMe.

Ecnu 06béMm pedepara mpeBbiliaeT 3aAaHHbI 006EM, TO pedepar He paccMaTpuBaeTCs U
BO3BpalllaeTcs Ha T10padoTKYy.

4. Metoauueckue MaTepuaJibl, ONpeleJsOlIMe NPOUEAYPHI  OLEeHUBAHHUS
00pa3oBaTeJbHBIX Pe3yJILTATOB 00y4eHHU

4.1. Meronuueckue marepuanbl JUIsl OLUEHKH TEKYIIEro KOHTPOJS YCIEBAEMOCTH I10
JTUCIUIINHE.

OreHka TeKyIIel ycreBaeMOoCTH 10 pedeparaM OLIEHUBACTCS CIEAYIONIMM 00pa3oM:

- coZiepkaHue pedepara T0HKHO COOTBETCTBOBATH pedepupyeMoil Teme;

- pedpepar JOIKEH OTpakaTh MOHUMaHHUE CTYJICHTOM pedeprpyeMoii TeMbl;

- pedepar 1omkeH OTpakaTb YMEHHE CTYACHTA CTPOUTH LIEIOCTHOE, MOCIEI0BATEIbHOE
U3JI0KEHHE TEMBI C UCIIOJIb30BaHUEM CIIEUaTbHON TEPMUHOJIOTHH;

Kaxnapiii pedepar oueHuBaercs mo MATHOAUIBHONM CHUCTEME OLEHKAMH: «OTIUYHOM,
«XOPOILOY, «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.



4.2. Metoguyeckue Marepuaibl Uil TPOBEACHUS NPOMEXKYTOUHOM AarTeCTallUud IO
JMCIIUILIMHE.

JlBa pedepara TOTOBATCS M CHAOTCS IOCIE MPOXOXKICHHS IOJIOBUHBI JICKITMOHHOTO
kypca. OcraBmmecs 1Ba pedepara roTOBSITCS U CIAIOTCS B KOHIIE JIKIIMOHHOTO Kypca.

HrtoroBasi olieHKa BBICTABISIETCA KaK CpPEIHEE IO OLICHKAM 3a KaXJbl M3 YETBIPEX
pedeparos.

OreHKa BBICTABJISIETCS TOCIIEC TOTO, KaK OyIyT BBIMOJHEHBI HA MPAKTHYCCKUX 3aHATHSIX
BCE 3aJJaHMA.

O1eHKa «OTJIMYHOY» CTaBUTCSA 3a pedepar, KOTOPHIN MOJHOCThIO PACKPBIBACT COJEPIKAHHE
TEMBbI, HAaIMCaH C UCIOJIb30BAHUEM CIICIIUATbHON TEPMUHOIOTHUH.

OreHKa «XOpOIIO» CTAaBHTCS 3a pedepar, KOTOPBIA B IIEJIOM PACKPHIBAET CONICPIKAHUE
TEMbl, HO C HEJIOCTarkamMu, JJisi YCTPAaHEHUS KOTOPbIX HEOOXOAMMO OTBETUTH Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

OlleHKa «YIOBJICTBOPUTEIBLHO» CTaBUTCA 3a pedepar, KOTOPHIA JUIIbL YaCTHYHO
PacKpBIBAECT TEMY, a TAK)KE HE OTPAXKAET BIA/ICHHUE CIIELIMAIIbHOW TEPMUHOJIOTUEH.

OneHka «HEYIOBIETBOPUTEIBHO» CTaBUTCS 3a pedepar, KOTOpbIi HE pacKpbIBaeT
coJiep)KaHue TeMbI, UJIN cofiep KaHue pedepara He COOTBETCTBYET pedepupyemoii Teme.



