degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AHnanu3 n300pakeHuit
10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy coctaBui: A_.E. J)KykoBckwii, acCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aITOPUTMOB U TeXHOIOrui nporpammuposanus 20.02.2025



AHHOTANMA

PaccmarpuBaercs 3ajada pacniosnaBanus muil Ha crenge VGGFace2. Jlannble pasaeneHsl Ha 00y4aronyo u
TECTOBYIO YaCTH, IIPX 3TOM JIMYHOCTH, BXOAALINE B HUX HE nepecekarorcsa. TpedyeTcst Ha 00ydarommx JaHHBIX
00y4HTh MOJIEIb, CITIOCOOHYIO KIaccU(UITUPOBATh JIMYHOCTH U3 TECTOBOTO CTEH/IA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HaKOMHTH CTYJICHTOB C KIFOUEBBIMH 33]]a4aMH U METOJJaMH aHAIN3a U300pasKEeHHH.

3agauu AU CHUIIHHBI

1. Matp Ga3oBOe MpenCTaBICHHE O 3a7adyax aHain3a M300pakKeHHH, MOTHBALMHM K MX PELICHUIO H

MPaKTUYCCKUX NPUITOKCHUAX ITHUX 3a4aq.

2. [To3HAKOMHTS C TeOpeTI/I‘ICCKOfI OCHOBOM MCTOMAO0B, UCIIOJIB3YCMBIX IJId 9THUX 3aJa4v.

3. BeipaboTars y cTyaeHTOB 0a30BbIe IPAKTUUYECKHE HABBIKH aHAIIN3a N300pasKeHHH.

4. Z[OBCCTI/I A0 CBCACHUA CTYACHTOB AKTYaJIbHBIC 3aJa4 W HCKOTOPLIC IMOCICAHUC NOCTUIKCHUSA B

00paboTKe U300paKeHNH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PpE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIaroB
I JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpapuK pealu3alud OpoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHIITOJTHEHUS

VYK-2.3 CriocoOeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TPU  pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
NesITeIbHOCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATUKY U BEIYUCITUTEIIEHON
TEXHUKHU

ATTYA 4~ el

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB




ULLK-4 CIIOCOOEH YCIICIIHO PEean30BbIBaTh
pelIeHne MOCTaBIeHHON 3a]]auu, IIPOBECTH
aHaJIM3 Pe3yNibTaTa U MPEeACTaBUTh BHIBOAbI,
MPUMEHSISl 3HAHWSI ¥ HABBIKA B 00JIacTh
MAaTE€MaTUKH, €CTECTBEHHBIX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 Crniocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IIOCTaBICHHON 3a4a4u, (POPMYIIUPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3yJIbTaTOB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.4 CrnocobeH aHamu3upoBaTh MNPOQPECCHOHAILHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-5 Crioco0eH U roToB K
podeCcCHOHAIILHOMY POCTY U PYKOBOJICTBY
KOJUICKTUBOM B 00JIAaCTH WH(MOPMATHKH U
BBIYMCIIMTEIILHON TEXHUKH, TOJICPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

HaBBIKOM
cepe  cBoeit

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENILbHOCTH

PYKOBOJICTBA  MAaJIbIM
npodeccroHaIbHON

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymecTBiATh  3ddekTuBHOE
yhnpaBieHHe pa3paboTKOH  MPOrpaMMHBIX ~ CPEICTB U
HPOEKTOB

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEe/CTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMNBIT Y4acTHsl B HAay4HBIX
CTyA€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanW3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 VYMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAYYHOU M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HAThb!

- Mogens ¢popmupoBanus tu(poBOro n300pakeHusl.

- OCHOBHBIE 33J]a4M aHAJIN3a N300PAKEHUN 1 KIIACCHYECKNE METO/Ibl UX PEIICHHS.

- TeopeTnueckre OCHOBBI aJITOPUTMOB aHAIM3a N300PAKEHUH.

- OCHOBHBIE METO/IbI MAIIMHHOTO 00Y4eHUs, IPUMEHAEMbIE B 331a4axX aHaJIH3a N300paKeHHH.
YMETb:

- [IpeoOpazoBbIBaTh N300paKEHUS C TTOMOIIBIO JIMHEHHBIX U HETUHEHHBIX (DUIILTPOB.

- BoigensaTs nokanbHble 0COOEHHOCTH H300paXEeHU: TOUKHU, Kpas, IpsSMbIe, O0JIacTH.

- ConocTaBisATh N300paKEHUS C YUETOM I'€OMETPUUECKUX MOJIENIEH.

- O6HapyXHBaTh OOBEKTHI HA H300pAKEHUX, KIacCu(HUIUPOBATh U300PAKEHUS 110 COACPKAHUIO.




BJIAJIETh:

- HaBbikamu cBefieHHMs MpPaKTUYECKOM 3ajJa4d K CTaHAApPTHBIM 3ajladyaM aHaln3a H300paXKeHUW u
peann3anuy uX KJIACCUYECKUX PEIICHHM.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
BBenenne B aHanMM3  M300paKCHHMH.
1 A P 8 7 12

OcHOBBI 00pab0TKH N300paKEHUI

Beinenenne  0a3oBbIX  OOBEKTOB — Ha
2 nzobpaxkeHusx. [ eomerpuueckue Monenu 7 8 12
COIIOCTaBIICHUS H300paKeHU I

3 OcHOBBI MalIMHHOTO 00y4eHHUs. 7 ] 1
OOHapyxeHue 00BEKTOB
HeiipocereBpie moaxonpl K — aHaIu3y

4 nzobpaxkeHnii. OCHOBHBIE 3aJa4d U 8 7 10
AJITOPUTMBI

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BBenenue B ananu3 u3oopaxennidt. OCHOBBI 00pabOTKU N300paKeHUH

1.1. BBenenue B aHamu3 U300paKeHUH.

3a/1auu KOMIIBIOTEPHOTO 3pEHHsI — METPHUECKOE U CEMaHTHUECKOE 3pEHHE.

BoszHukaromnye TpyqHOCTH U BU3yaJIbHBIE TOICKA3KH.

[IprMepsl COBPEMEHHBIX CHCTEM M aJITOPUTMOB KOMITBIOTEPHOT'O 3pEHUSL.

YcTpoicTBO KaMephbl M ONITUYECKOM CHCTEMBI YEI0BEeKa.

Mogenu 1BeTa.

1.2 OcHoBBI 00pabOTKN M300paxeHui (yactp 1)

OcHoBHBIE 3a71a41 00pa00TKH N300pasKEHHH.

LBeTokoppekuuss u300pakeHHid. ['HCTOrpaMMBbl, JHHEHHas W HEJIWHEHHas KOPPEKLUUHU SPKOCTH.
Mopenu kaMepbl U LIBETOKOPPEKLIMH.

Bunsr myma. Onepauust cBeptku. PuiasTp raycca, MeAMaHHBIA (UIBTP, MOBBIIICHHE PE3KOCTH.
BripaBHuBaHME ocBemeHHOCTH — anroputM Retinex. Merpuka PSNR.

Brizenenue kpaes, anroputm Canny.
1.3. OcHOBBI 00pabOTKH H300pakeHn# (dacTp 2)
YacroTHOe npeAcTaBiIeHUE U300PAKEHUH, YacTOTHAs (puiIbTpanus n3oopaxenui, anroput™ JPEG.

[Ipocrass cermeHTammsi HW300pakeHWH - OWHApU3alMs, BBIICICHUE CBSI3aHHBIX KOMIIOHCHT,
MareMarnyeckas MopQoorusi.

[ToHsATHE TEKCTYPHI.




9BpI/ICTI/I‘-IeCKI/Ie METObI PAaCIiO3HaBaHUA C IIOMOLIBIO IIPU3HAKOB CEITMEHTOB.

2. Boigenenne 0a30BbIX OOBEKTOB Ha HM300paxkeHUsX. [eomMeTpuuecKkre MOJENN COIMOCTaBICHUS
M300paKeHUI

2.1. JlokanbHble 0COOCHHOCTH M300pakeHU I

3anaua conocrasieHus n3o0paxkenuid. [loHsTHE J0KaIBHONH 0COOEHHOCTH.

Hetekroprl Xappuca, LoG, DOG, Harris-Laplacian.

Comnocrasnenue ocodbeHHocreil no neckpunropam - meton SIFT, adbdunnas aganranus.
2.2. OueHka mapamMeTpoB Mojelel

3anauu OLEHKH MapaMeTPOB FEOMETPHUUECKUX MOJIEIICH.

DLT-meTon asns uHUE 1 ipeoOpa3oBaHuil.

PoGacTHble anropuT™sl - M-0OIIeHKH, CTOXaCTHYECKUE aJITOPUTMBbI, CXEMbI TOJI0COBAHUSI.
[IpumeneHme U1 TOCTPOCHUS TAHOPaM M MOMCKa 0OBEKTOB.

3. OcHoBBI MamIMHHOTO 00y4eHusi. OOHapy)eHne 0ObEKTOB

3.1. Kareropusauus nzo0pasxeHui

[lonsTue xareropumu.

Pacnio3naBaHue Kareropuii 4eI0BEKOM.

OObmas cxema kareropusauuu u3oopaxenuil. [Ipusnaku. ['mcTorpaMmmsl Ipu3HAKOB, TUPAMHIBI.
BuzyanbHeie ciioBa 1 "MeIIOK CIOB".

3.2. Beizenenue kareropuii Ha H300pakeHUsIX

3anaua BIIAEIEHUS KaTeropuii 00beKTOB Ha n300pakeHuH. CKOb3AIIee OKHO.

[Ipumenenue "Merika cioB" Il BBIEICHUS OOBEKTOB.

Meton HOG + SVM, pa3MHO)xeHHE BEIOOPKH U OyTCTPAIIITUHT.

Mertonel Ha ocHOBe cialbix Kiaccu(ukaTtopoB. AnroputMm moucka nul Viola-Jones, mpusHaku
Xoapa, HHTeTpajIbHbIe H300paKEeHHUS.

ITyTH pa3BUTHS IETEKTOPOB U COBPEMEHHOE COCTOSHUE

3.3. Iouck n3o0paskeHUH MO COMEPIKAHHIO

BapuaHTbI TOCTaHOBKH 33/1a4¥ - TIOMCK MOTYAyOIMKATOB, MOUCK IMTOXOXKHUX, TOUCK O KJIaCCaM.
[Touck Ha ocHoBe 11BeTOBBIX rucTorpamm (QBIC).

Heckpunrop GIST.

ITouck nosynyOnuKaToB - MpUOIMKEHHbIE METO/IbI OIMKANIIero coceia, HHBEPTUPOBAHHBINA MHJIEKC,
X3IIMPOBAHUE.

ITouck ©Ha ocHOBe "Memka CcioB", OOpaTHBI WHAEKC, WCIONB30BAHUE MPOCTPAHCTBEHHON
WHGOPMAIINH JIJIS TIOBBIIICHUS TOYHOCTH.

4. HeiipoceTeBble MOIXO/bI K aHAIN3Y N300pakeHuil. OCHOBHBIC 33]]a4M U aITOPHTMBI

4.1. UntepHer-3peHue

bonbime KomeKuy n300paskeHUi 1 METOBI UX COCTABIICHUS.

Jononnenue nzodpaxenuii (Image completion) ¢ moMomp0 OOMBIINX KOJUISKIINH.
Knaccudukanus nzo0paxkeHuli ¢ MOMOMIIBIO OOJIBIINX KOJUISKIINH.

dotokomnaxu. Shape context. OObEKTHBIE QPHUIBTPHI.

4.2.. OnTrueckuil TOTOK U BBIYUTAaHUE (OHA

Beenenne B 00paboOTKy 1 aHAIIU3 BUIECO.

[Tonsitue ontuueckoro mnotoka. [yoGanpHble M JokanbHble (Lucas-Kanade) Meronsl oOlieHKH
ONTHYECKOrO MOTOKA.

Boruntanune ¢gona (BS - background subtraction). Anroputmer BS: oxna rayccuana, cmech rayccuas,
M00JI0YHBIE METO/IbI, 00BEITMHEHUE JTOKAIBHBIX U ITI00AJIbHBIX [IBETOBBIX MOJIETICH.

4.3. ComnpoBox/ieHHuEe OOBEKTOB U paciO3HaBaHUE COOBITUI B BUICO
3amaua cOnpoBOXKICHUS OOBEKTOB B BHJICO, IOCTAHOBKHU, KPUTEPHU KaueCTBa U MIPOOIIEMBI.

ConpoBoXK/IeHHE OJHOTO OOBEKTa - COMNOCTaBJICHHWs I1a0bmoHOB, Ha ocHoBe Chamfer-merpuky,
MeanShift, Flock of features, komOuHAaIK METOHOB.



ConpoBoXK/IcHIE MHOKECTBAa 0OBEKTOB - COMIPOBOXK/ICHUE YePE3 COMOCTABICHUE.

Pacnio3naBanue coObITHIA B BU/IE0, TECTOBBIC 0a3bl, aBTOMATHUECKasl pa3METKa BHJICO.

MerTo/bl pacio3HaBaHUS - JIECKPUIITOPEI HA OCHOBE ONTUYECKOTO MOTOKA, JIOKAIbHBIE 0COOEHHOCTH,
KJaccu(uKanms, MpuIleInBaHue.

4.4. KoMnbplOTEpHOE 3pEHHUE PEAIbHOIO BPEMEHU

ANTOpPUTMBI TIOTIOJTHEHHOW PEabHOCTH, TPEOOBAHUS K HUM.

Pemaromuii nec kak onuH U3 0a30BBIX METOAOB ISl TOTIOJTHEHHON PEaIbHOCTH.

Peructpanus n3o0paxxeHuit B peaaTbHOM BpEMEHHU.

Cucrema Kinect 1 orieHKa 1036l 4€JIOBEKA B PEAIbHOM BPEMEHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusi, OCHAIlEHHAs! KOMITBIOTEPaMU JUTS KQKJ0TO CTYJCHTa U IPOEKTOPOM.
6.IlepeyeHb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa
1. MeTtojpl KOMIIBIOTEPHOH 00paboTKH n300paxenuit [Tekcr] : yueb.mocodue Juist By30B : jgon. M-Bom
obpa3zoBanus PO / mox pen.B.A.Coiidepa .— 2-e uzn., ucnp. — M. : Guzmaniurt, 2003 .— 784c.
2. 3penne podoroB [Tekct]/b. K. I1. XopH , -M., Mup, 1989

JomnonHurenbsHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

github.com

OcHoBHas uTeparypa:

Kommbroteproe 3penne. CoBpemenHsbIi nmoaxon, Jssun ®@opcaiit, XKau [lonc, Bunssamc, 2004
Computer vision. algorithms and applications, Richard Szeliski, Springer, 2011

Computer vision: models, learning, and inference, Simon Prince, Cambridge University Press, 2012
I'my6oxkoe obyuenue, Su I'yndennoy, Momya benmxuo, Aapon Kypsumis, JIMK Tlpecc, 2017

JlomosHUTENbHAs TUTEpaTypa:

Multiple view geometry in computer vision, Richard Hartley, Andrew Zisserman, Cambridge
University Press, 2004

Kommproteproe 3penune [Tekcr] : yue6. mocobue ais By3os / JI. llanupo, [Ix. CrokMaH ; iep. ¢ aHIIL.
A. A. borycnagckoro ; moj pea. C. M. Cokonoa .— M. : BUHOM. JIa6. 3nanwmii, 2006 .— 752 c.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

YeranosnenHoe 110 Ha kaxaoM komnbroTepe: nHTEpIiperatop python 3.8.6 u MoayasiMu numpy,
opencv-python 4.4, pytorch, matplotlib, scikit-learn, pytest

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. Tlo kaxmoil TemMe Kypca peKOMeHIyeTcsi 0030pHO HM3y4YHTh MaTepuan W3 CIHCKa OCHOBHOH
JIUTEPATYPBL.

2. JIas mpaKTUYEeCKOTO 3aKperuicHWs HaBBIKOB PELICHUS 3a/4ad aHajdu3a H300paKeHWH ClemyeT
pa30upaTh npuMepsl CKpUNITOB Ha A3bike Python ¢ 3aHsTHil 1 pemars naHHBIC HA 3aHATHX 3a1a4H.

3. Ilpu xenanuu npruoOpecTH AOMOJIHUTEIbHBIE TECOPETUUECKUE 3HAHUS [0 TEMaM, CMEXHBIM C TeMOM
Kypca, MO)KHO 0OpaTuThCS K CIIMCKY JOMIOJHUTEIBHON JINTEPaTyphl.



4. Ilpu TOTOBHOCTH MPHOOPECTH IOMOJHUTEIbHBIC MPAKTUUECKUE 3HAHHUS IO TEME Kypca MOXHO
oOparuTbcs K JIOOBIM JOCTYIHBIM B HMHTEpHETE MarepuajaM IpPOYuX KypcoB II0 aHAJIU3Y
n300pakeHNH, 100 MOTYYUTh HHANBUIYAIBHOE 3a/IaHUE Y JIEKTOPA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A_.E. KykoBcKkuii, acCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
JesITeTbHOCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
HccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIILHON
TEXHUKHU

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cmnocoben  ocymectBiATh  3ddeKkTuBHOE
yInpaBieHHe pa3padOTKON IPOrPaMMHBIX  CPEICTB U
MPOEKTOB




[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BONPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUILUIMHBL «AHAIU3 H300paKeHN» 00yUaroIUIACs TOTHKEH:

3HAThb:

- Mogens ¢popmupoBanus mupoBoro n300pakeHusl.

- OcHOBHBIE 3a/1a41 aHaJIN3a U300paKEHUH U KITACCHYECKUE METObl UX PELICHHUS.

- TeopeTnieckrie OCHOBHI aITOPUTMOB aHAIIN3a N300PAIKCHHI.

- OCHOBHBIE METOBI MALTMHHOTO 00yUYeHHS, IPUMEHIEMbIE B 3a/la4uax aHaJIN3a U300paKeHHH.

yMeTh:

- [IpeoOpazoBbIBaTH H300paKEHUS C IOMOIIBIO JIMHEHHBIX U HEJTMHEHHBIX (PHUIBTPOB.

- Boigensats nokanbHble 0COOEHHOCTH M300paXKEHUH: TOUKU, Kpas, TPsSMbIe, O0JIaCTH.

- ComocTaBisTh N300paKEHHS C YIETOM T'€OMETPUIECKUX MOJICIICH.

- OGHapyXHBaTh OOBEKTHI HA H300PAKEHUSX, KIacCU(DUITUPOBATH U300PAKEHHS 10 COJICPKAHUIO.

BJIAA€Th:

- HaBbikamu cBefieHHMs MpPakTUYECKOM 3ajJa4d K CTaHJAApPTHBIM 3a/lauaM aHaln3a H300paKeHUH u

pcain3anu X KJIaCCUUCCKUX pemeHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /J1sl IPOBeJAeHHs POMEKYTOUHOIH aTTecTaluu

o0yuaruuxcst

[Ipeobpazoranne Xada u BITX.

wkwbh -

Onepanus cBEPTKH U e€ cBoiicTBa. DUIBTPHI, IPEICTABUMBIE B BUJIE CBEPTKH
BbazoBas 06paboTka n300pakeHuit: TOHATbHAS KOPPEKIHSI, IIyMOIOAaBICHHE
Henuneitnsie punsrpel. Maremaruueckas Mophoaorust

[Touck kpaeB Ha nzobpakenun. Jerekrop Canny




6. CermeHnTanus u OnHapu3anus n3oopaxenus. TekcTypa

7. Herexktupoanue yroB. Jlerexkrop Xappuca. lerexkrop Xappuca-Jlamiaca
8. HerextupoBanue 0;1000B. Jlammaccuan rayccuaHsl 1 pa3HOCTb TayccHaH
9. Heckpuntop SIFT. ['mcTorpamMma opreHTHPOBAHHBIX IPAIUEHTOB

10. Teomerpuueckue Mozpenu. Meroj HaMMEHbUIMX KBaJparoB, €ro CBsS3b C CHHIYJISPHBIM
pasznoxxeHueM. PobacTHbIe METOIBI OLICHKH [TaPaMETPOB MOACITIH

11. OcHOBBI MAaIIMHHOTO O0Yy4€HUs. [ paiueHTHBIH cryck

12. JIuneiinsie knaccuukaTopsl. METO OIIOPHBIX BEKTOPOB

13. JlepeBbs NpUHATHUS pelIeHUl, rpaaueHTHbIN OycTtuHr, AdaBoost

14. Meton Buonsi-/[x0Hca 1 1anbHeilee ero pa3BuTue

15. YerpoiicTBo HellpoHHBIX ceTeil. Bunbl cnoeB. Perynspusarus

16. HefiponHsle ceT. AIropuT™M 0OpaTHOro pacipoCTPaHEHUs OIIHOKN

17. CseprouHble HeHpoHHbIE ceTH. biokn HeHpoHHBIX ceTeld. JlokanbHas HOpMaIM3auus,
0aT4-HOpMaTH3aIHsI

18. OcHOBHBIE apXUTEKTYPBI CBEPTOUHBIX HEUPOHHBIX ceTeil. Inception, VGG, ResNet
19. HeiiponHsbie ceTu A paclio3HaBAHMS JTUI]

buner 1
1. JIluneitHple KIaccupUKaTopbl. MeTos] OMOPHBIX BEKTOPOB
2. Henuneitnpie punbsTpel. Matemarudeckast MOPGOIOTHSI

Kpurepun onennBanus

- omenka «ormmmuHo  (10)»  BBICTaBUsieTCSl  CTYAEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM NMporpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPH PELICHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MpOrpaMMbl AUCIUIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouIo (7)» BBICTABISAETCSA CTYIEHTY, €CIM OH TBEPJAO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIU B
pelICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CyLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJCET OCHOBHBIMU pa3lelaMyd Y4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaia, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4



- OIICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromieMmycsi TpepocTaBisiercss 60 MUHYT Ha mOArotoBky. Ompoc
oOyyaromierocs o OuieTy He IOJHKEH MPEeBBIIIATh ABYX aCTPOHOMHUYECKUX YacOB.

Bo Bpemst npoBeneHus 3K3aMeHa 00y4aromuecs MOTYT IOJIb30BaTbC CBOMMH KOHCIIEKTaMU IO 3TOM
TMCLUIIINHE.



