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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI

51.B.03 MATEMATUYECKWE METO[bl KOMMBIOTEPHOIO 3PEHNA

. Kog u HaumeHOBaHue HanpaBleHuA noaroTtoBku/cneymnarnbHOCTHU:

02.03.01 MaTtemaTunka 1 KOMMbIOTEPHbIE HAYKU

. Mpodhnnb nogroroBku/cneymnanusauuns:

pacnpeneneHHble CUCTemMbl U MCKyCCTBeHHbIVI NHTENNEeKT

. KBanndumkaumsa BbinyckHMKa: bakanasp
. ®opma obyyeHus: o4Haa
. Kachenpa, oTBevarowan 3a peanmsauuio AUMCLUNIINHBI: LNGPOBLIX TEXHOMNOMNIA

. CocTaBuTEeNM nporpammbi:

Kpbinoseukuin AnekcaHap AbpamoBud, kaHanaaT U3NKo-MaTeMaTUyeCcKmx HayK, AOLEHT

7. PexomeHnpoBaHa: HMC ®KH (npoTtokon Ne 3 ot 25.02.2022)
8. YueOHbIn roa: 2024-2025 CewmecTtp: 5



9. Llenn n 3apauvm y4ye6HON AUCLMNIINHBI

Llenn gucumnnuHbl  3akni4alTcsa B M3YYEeHMe  OCHOBHbIX  anrebpaundeckux,
reoMeTpU4ecKmX N m3NYECKMX NPUHLNNOB dOPMUPOBAHMA N300PaKEHNIA.

3agayn AMCUMnnHbI

— OCBOEHVE METOO0B Hay4yHOM BU3yanusaumu;

— MoenvpoBaHne BUPTYanbHOW pearibHOCTH.
10. MecTo yuyebHOM gucumnnuHbl B cTpykTtype OOI:

OucumnnmHa oTHocuTca K 4vactm  6noka b1, dopmupyemon  yvacTHuKamu
obpasoBaTenbHbIX OTHOWEHWA. [na  ycnewHoro OCBOEHUS  AucumniuHbl  TpebyeTtcsa

npenBapuTenbHoOe U3y4yeHne MaTeMaTU4yeckoro aHanusa, NMHenHon anrebpbl, aHanMTUYeCKon
reomMeTpuun.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/mMoaynio (3HaHUA, YMEHUs,
HaBblKU), COOTHECEHHbIEe C NNIaHUpPyeMbIiMU pe3yfibTaTaMu OCBOEHUA obpa3soBaTenbHON
nporpaMmmbl (KOMNETEHLUAMU) U MHOAUKATOPAMM UX AOCTUXKEHUS:

HassaHue

MnanHw pyemMble pe3yrbTaTbl

Kon KOMMNeTeHUMN Koa(e1) ViHamkaTop(ui) obyyeHus

MK-1 | CnocobeH MK-1.1 | O6bnapaet 6a3o0BbIMK 3HaTb: OCHOBHbIE MPUHLMNBI
JEeMOHCTpupoBat 3HaHUSMW, NOMYYEHHbIMU B nony4yeHnst 1 aHanusa n3obpaxeHun,
b 6a3oBble obnactn matemaTuyeckux u NOCTPOEHMST MoAEeNeN no
3HaHUSA (nnn) ecTecTBEHHbIX HayK, n3obpaxeHunsam.

MaTemMaTU4ecKmnx nporpaMMmnpoBaHus n
N eCTECTBEHHbIX WHPOPMALIMOHHBIX TEXHOJTOTUN.
HayK, OCHOB MK-1.2 | YmeeT HaxoanTb, YMeTb: peliatb 3agaym
nporpaMMmnpoBaH dopmynmnpoBaTb 1 pellatb npodeccuoHanbHon OeaTeNbHOCTH C
nsa n CTaHOapTHble 3aayn B NCNosib30BaHNEM METOL0B
MHOPMaLIMOHHDI CcoBCTBEHHON Hay4HO- KOMMbIOTEPHOIrO 3peHUs.
X TEXHOMOTUMN. nccrnegoBaTernibCKon

[enTenbHOCTU B MaTeMaTtuke 1

WHpopmaTuke.

MK-1.3 | MimeeT npakTnyeckmm onbIT BnapeTb: HaBblkaMu aHanu3a u
Hay4HO-UccneaoBaTenbCKOn MoaMdUKaLnmn MmaTemMmaTn4eckmx
0eATenbHOCTU B MaTeMaTUKE U | anropuTMOB KOMIMbLIOTEPHOIO 3PEHKSI.
WH(popmaTuke.

MK-3 | CnocobeH MK-3.1 | 3HaeT oCHOBHblE METOAbI 3HaTb: anropuTMbl KOMMLIOTEPHOIO
co3gaBaTb U NPOEKTUPOBaHUSA U 3peHnst 1 aHanuaa n3obpaxeHun.
nccnenoBatb Nnpon3BOACTBa NPOrpaMMHOro
HOBblE npoaykTa, NPUHLUMbI
MaTemaTu4eckme NMOCTPOEHUS], CTPYKTYPbI U
Mo4env B npuembl paboThbl ¢
€CTECTBEHHbIX WHCTPYMEHTaIbHbIMU
Haykax, CpeAcTBamu,

MPOMbILLIIEHHOCT nogaepXxuearLL My co3gaHue

n n 6usHece, ¢ NporpaMmHbIX NPOAYKTOB U

y4yeToMm NPOrpaMMHbIX KOMMIEKCOB, UX

BO3MOXXHOCTEMN COMpOBOXOEHMS,

COBPEMEHHbIX aAMUHUCTPUPOBAHNS U

NMHOPMaLMOHHbI pa3BuTUS (3BOMKOLMN).

X TEXHOOMNIA 1 MK-3.2 | YmMeeT ncnonb3oBatb MeToAbl YMeTb: nucnonb3oBaTb NPOrpaMmHble
nporpaMMmnpoBaH NPOEKTUPOBaHUSA U cpeAcTBa aAng npeobpasoBaHum u
nsa n Npon3BOACTBa NPOrpaMMHOro aHanmaa nsobpaxeHui.
KOMMNbHOTEPHO npoaykTa, NPUHLUMbI

TEXHUKMN. NMOCTPOEHUS!, CTPYKTYPbI U

npuembl paboThbl ¢




WHCTPYMEHTaNbHbIMU
cpencrteamu,
noadep>XKMBaoLLMMn Co3gaHne
NpOrpaMmHOro NpoaykTa.
MK-3.3 | MimeeT npakTuyeckum onbIT BrnageTb: HaBbIKOM MPUMEHEHUS
NPVYMEHEHNS yKa3aHHbIX Bbille MEeTOAOB aHanu3a n3obpaxeHunn ans
METOL0B 1 TEXHOMOMNN. peLueHus 3agay npogeccrmoHansHom
[eATenbHOCTU.

MK-4 | CnocobeH MK-4.1 | 3HaeT coBpeMeHHbIE MeToabI 3HaTb: meToAbl pa3paboTkn cUCTEM
ncnonb3oBaTb paspaboTku u peanunsauum KOMMbIOTEPHOro 3peHus Ha 6ase
COBpPEMEHHbIE anropuTMoB MaTeMaTUYECKMX COBPEMEHHbIX A3bIKOB
MeToabl mMozenen Ha 6ase A3bIKOB 1 nporpaMMmpoBaHus.
pa3paboTku n NakeToB MPUKNaaHbIX MPOrpaMm
peanu3auuu MOOEeNNpPOBaHMs.

KOHKPETHbIX MK-4.2 | YmeeT paspabatbiBath U YMeTb: peann3oBbiBaTb anropuTMbl

anropMTMoB peanv3oBbIBaTb anropuTMbl KOMMbIOTEPHOIO 3peHust Ha ABM.

MaTeMaTU4eCcKnx MaTeMaTn4eckux mogenen Ha

Mozenen Ha 6ase 0ase A3bIKOB M NaKeToB

A3bIKOB NpvKNagHbIX Nporpamm

nporpaMMmnpoBaH MOLENVPOBaHMS.

1A 1 NakeToB MK-4.3 | VimeeT npakTn4eckmmn onbIT Bnapetb: HaBblkamn pa3paboTku

npuKnagHbIX pa3paboTku u peanunsaumm NpUKNagHbIX NporpamMm ¢

nporpaMmm anropuTMoB Ha 6a3se A3bIKOB U NpUMEHeHNEM Teopum

MO EenMpoBaHus. NakeToB MPUKNaAHbIX NPOrpaMm | KOMMbIOTEPHOrO 3peHus.
MOLENVPOBaHMS.

12. O6bemM gUcUUNNUHbI B 3a4eTHbIX eanHulax/yac. — 3/108.

dopma NpomMeXyTOYHOM aTTecTaumm 5 ceMecTp — 3a4eT C OLIeHKOM, KypcoBas paboTa.

13. TpynoemkocTb No BUAam y4ebHom paboTbl

TpyaoemMKkocTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
5 cem.

AyOUTOpPHbIE 3aHATUSA 66 66

nekuum 34 34

B TOM Yucne: npakTuyeckme 16 16

nabopartopHble 16 16

CamocToaTensHas pabota 42 42
3a4yeT ¢ oLEeHKom
Kypcosas paborta

UToro: 108 108

13.1. CopepxaHne AUCLUNIIUHBI

HaunmeHoBaHue pasgena
ONCLMNNUHBI

Ne n/n

ConepxaHue pasaena OUCUUNINHLI

Peannsauus
pasgena
OVCUMMNUHBI C
NOMOLLIbHO
OHnamnH-Kypca,
QYMK*

1. Ilekyun

1.1 Mpoekuun n uBet

BeepeHue. MNepcnektmnBHas npoekums. AdduHHas
npoekuus. MNMapakcnansHan ontuka. datunkn. MN3C-
Kamepbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045




OpHopofaHble KoopAMHaThl N X NpeobpasoBaHus.
Kamepbl. BHyTpeHHMe 1 BHELLHWEe napaMeTpbl.
MaTpuubl nepcnekTMBHoOW U adoOUHHOM MPOEKLNIA.
Pagnometpus. PyHKUMM pacnpegeneHns.
JTambepTOBCKME MOBEPXHOCTMU.

VCTOYHMKN: TeHN 1 3aTeHeHns. Mogenu UCTOYHUKOB.
Mopenwu 3ateHeHus. PoTomeTpU4ecKoe CTEPEOD.
mo6anbHble MoAenu 3aTeHEeHus.

LiBeT. CnekTpanbHble XapakTePUCTUKN.
MpenctaBneHune ugeTta. JIMHENHbIE N HENMNHENHbIE
LiBETOBbIE MPOCTPAHCTBA.

"eomMeTpms HECKOMNbKUX NPOEKUMIA. AnunonspHas
reomeTpusi. TpudokaneHasi reomeTpus.
CoBmelLeHne nsobpaxeHuin. CTepeospeHue.
MHOXeCTBEHHbIE KaMepbl.

1.2

AdduHHasa, npoekTnBHas
reomeTpus

AddburHHasa reomeTpusa. Onpegenenune adpduHHON
CTPYKTYPbl MO HECKOMBbKMM M300paKEHNSIM.
MpoekTnBHasn reomeTpus. OnpeneneHne NPOEKTUBHOMN
CTPYKTYpPbl N0 BUHOKYNSPHLIM COOTBETCTBUSIM.
OnpepneneHue napamMeTpoB Kamepbl N0 U3BECTHbLIM
Moaenam u nsobpaxeHuam. CooTBETCTBMA Moaenen u
n3obpaxxeHuni.

OnemeHTbl AnddepeHunansHom reomeTpun. Mnagkme
MOBEPXHOCTU U UX KOHTYpbI.

AcnekTHble rpadbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

1.3

BupTyanbHas peanbHOCTb

HdanbHoCTHbIe AaHHble. CermeHTauus 4anbHOCTHbIX
OaHHBbIX.

Mony4yeHne ganbHOMETPUYECKMX N300paKEHUN.
CoBmelLieHMe fanbHOMETPUYECKUX N30BpaKeHNN.
Busyanusauusa Ha ocHOBe U306paxeHu.

Cuctembl BUpPTYanbHON peanbHOCTHU.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

2. llabopaTopHble 3aHATUSA

2.1

Mpoekunn n uset

BeegeHue. MNepcnektmuBHas npoekums. AddunHHas
npoekuus. MNMapakcnansHan ontuka. datunkn. MN3C-
Kamepbl.

OpHopoaHble KoopAMHaThl U X NpeobpasoBaHus.
Kamepbl. BHyTpeHHMe 1 BHELLHWEe napaMeTpbl.
MaTpuubl nepcnekTMBHon U adoOUHHOM MPOEKLNIA.
PagnomeTpus. OyHKUUK pacnpegeneHms.
NambBepTOBCKME NOBEPXHOCTMW.

VCTOYHUKN: TeHU 1 3aTeHeHus. Moaenu NCTOYHMKOB.
Mopenwu 3ateHeHus. PoTomeTpuU4ecKoe CTEPEOD.
mob6anbHble MOAenn 3aTeHEeHus.

LiBeT. CnekTpanbHble XapakTepuCcTUKu.
MpenctaBneHune useTta. JIMHENHbIE U HENMNHENHbIE
LiBETOBbIE MPOCTPAHCTBA.

"eomMeTpms HECKONbKUX NPOEKUMIA. AnunonspHas
reomeTpusi. TpudokaneHasi reomeTpus.
CoBmelLeHne nsobpaxeHuin. CTepeospeHue.
MHOXeCTBEHHbIE Kamepbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

2.2

AdduHHasa, npoekTnBHas
reomeTpus

AddburHHasa reomeTpusa. Onpegenenune adpduHHON
CTPYKTYPbl MO HECKOMBbKMM U300paKEHNSIM.
MpoekTnBHas reomeTpus. OnpeneneHne NPOEKTUBHOMN
CTPYKTYpPbl N0 BUHOKYNSPHLIM COOTBETCTBUSIM.
OnpepneneHue napamMeTpoB Kamepbl NO U3BECTHbLIM
Moaenam u nsobpaxeHuam. CooTBETCTBMA Moaenen 1
n3obpaxxeHni.

OnemeHTbl AnddepeHunansHom reomeTpun. Mnagkme
MOBEPXHOCTU U UX KOHTYpbI.

AcnekTHble rpadbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045




2.3 JanbHocTHble gaHHble. CermeHTauus AanbHOCTHbIX https://edu.vsu.r
BupTyanbHas peanbHOCTb OaHHbIX. u/local/crw/cours
Mony4yeHne ganbHOMETPUYECKMX N300paKEHUN. e.php?id=7045
CoBMelLeHMe JanbHOMETPUYECKUX N300paKeHNN.
Busyanusauusi Ha 0OCHOBe U306paXkeHW.
CuncTeMbl BUPTyanbHOWM peansHOCTW.

13.2. Tembl (pa3agensbl) AUCLUMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHATUI (KONTMYECTBO YacoB)

Ne HavmeHoBaHue Tembl [Ty S————

n/n | (pasgena) QUCUUNIWHBI Jlekumm MpakTnyeckme | JlabopaTopHble paGoTa Bcero

1 IMpoekunn n uset 10 4 4 12 30
AdduHHas,

2 NpoeKkTUBHas 12 6 6 14 38
reoMeTpus

3 BupTyanbHas 12 6 6 16 40
peanbHOCTb
Utoro: 34 16 16 42 108

14. MeToanyeckme ykasaHusa ansi ody4yarowmxcsa no 0OCBOEHUIO AUCLUNIUHbI:

OcBoeHWe ancumninHbl CKrnagbiBaeTcs U3 ayanTopHon paboTbl (y4ebHon esaTenbHOCTH,
BbINOMHAEMON Mo PyKOBOACTBOM MpenogaBaTens) uU BHeayaUTOpHoOW paboTbl (yyebHon
AeATenbHOCTN, peanm3ayemMon obyyatowmmcst CaMOCTOATENbHO).

AyouTtopHasa paboTta cocTouT u3 paboTbl HA NEKLUMAX U BbINOSTHEHUSA NPAKTUYECKMX (Unn
nabopaTtopHbiX) 3agaHun B O06bEME, npeayCMOTPEHHOM Yy4YeOHbIM nnaHoM. Jlekuusa
npeacrasnseT cobor nocnegoBaTenbHOE N cMCTEMATUYECKOE U3NoXeHMe y4ebHoro matepunana,
HanpaBfieHHOE Ha 3HAaKOMCTBO OOy4aloLMXCS C OCHOBHbIMM MOHATUAMU U TEOPETUYECKUMU
MONOXEHUAMN U3y4aeMon AUCUUNNUHBI. JIeKUMOHHbIE 3aHAaATMA  dopmupytoT 6asy  ans
npakTn4ecknx (nnm nadopaTtopHbIX) 3aHATUIA, Ha KOTOPbIX NOSTyYEHHbIE TEOPETUYECKNE 3HAHMS
NPUMEHSAIOTCA ANSA PELUEHNS KOHKPETHbIX NpakTudecknx 3agad. Oby4varowmmca ansg ycnewwHoro
OCBOEHUA  AOUCUMMINHBI  PEKOMEHOYETCA BECTM  KOHCMEKT JeKUuMn U NpakTUYecKux
(nabopaTopHbIX) 3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nayyeHme oTAaenbHbIX pasgenos
ANCLMNIIMHBI C UCMONb30BaHNMEM NUTEPaTypbl, PEKOMEHAOBAHHOW MpenodaBaTeneM, a Takke
KOHCMNEKTOB JeKUMWA, Mpe3eHTauuoHHbIM MaTepuanomMm (Npu  HanmmMyMM) U KOHCMEKTOB
npakTnyecknx (nabopaTtopHbiX) 3aHATUI. B kayecTBe nnaHa Onsi CaMOCTOSATENbHOW pPaboThbl
MOXeT ObiTb ucnomnb3oBaH pasgen 13.1 HacToswen pabouen nporpammbl, B KOTOPOM
3athukcmpoBaHbl pa3aensl AMCUMNNnHbI U nx cogepxanue. B pasgene 13.2 paboyen nporpaMmmbi
onpegenseTcs KONM4ecTBO 4acoB, OTBOAUMOE Ha CaMOCTOSATENbHYK paboTy Mo Kaxgomy
pasgeny gucuunnmvHbl. bonbliee KONNMYECTBO YaCoOB Ha CaMOCTOSTENbHYIO paboTy OTBOAUTCA Ha
Hanbonee TpyaHble pasgenbl AUCUMNMHBLL. [nsa caMOCTOATENbHOrO WU3yYeHUss OTAENbHbIX
pasgenoB  AUCUMMNAMHBL - MCMNOMb3yeTCa nepeyeHb nuTepaTypbl U OPYrMX  pecypcos,
nepeymcneHHbix B nyHkTax 15 n 16 HacToswen paboyern nporpammbl.

YCNewHoCTb OCBOEHUS OUCLMMANHBI ONpenensieTca CUCTEMaTUYHOCTBIO WU TNyOGUHON
ayaAUTOPHOW 1 BHeayauToOpHOM paboTbl obyyatoLerocs.

Mpy ncnonb3oBaHUM AUCTAHLMOHHBIX 0Bpa3oBaTeNbHbIX TEXHOSOMMIA U ANIEKTPOHHOIo 00y4eHns
BbINOSMHATL BCE YyKasaHus npenogasaTenen, BOBPEMSA NOAKNYaTbCs K online 3aHATMAM,
OTBETCTBEHHO NOAXOANUTb K 3aaHUAM AJ151 CAMOCTOATESNIbHON paboThl.




15. lMepeyeHb OCHOBHOM W [AOMOJSIHUTENIbHOW nUTepaTypbl, PECYypPCOB WHTEPHEeT,
Heob6XxoAUMbIX ANTA OCBOEHUA OUCLMUMIIUHDI

a) OCHOBHag nuteparypa:

Ne n/n NCTOYHMK

CensHkuH, B. B. KomnblotepHoe 3peHne. AHanus n obpaboTka nsobpaxxenun / B. B. CensiHkuH. — 3-e
n3g., ctep. — Cankr-lNeTepObypr : NlaHb, 2023. — 152 ¢. — ISBN 978-5-507-45583-6. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyvHas cucrema. — URL:
https://e.lanbook.com/book/276455

MpakTnkym no koMmnbtoTepHor reomeTpun : Kypc nekumii / A.O. MeaHos, [.I1. UnbtoTko, A.A. Ty>XWUnuH,
2 A.T. domeHko — Mockga : UHTyuT HOY, 2016. — 461 ¢. — ISBN 978-5-9556-0117-5. — URL:
https://book.ru/book/917988

0) fononHWTenbHag nuTeparypa:

Ne n/n NcTouHnk

AJanTuBHbIE CUCTEMBI TEXHUYECKOTO 3peHus : MoHorpadus / B. U. CeipamknH, M. B. CeipsamkuH, B. C.
1 Tutos [u ap.]. — Mocksa : PycaiiHe, 2019. — 446 ¢. — ISBN 978-5-4365-3769-6. — URL:
https://book.ru/book/934442

HeHawes, B. A. KomnbloTepHoe 3peHune. AHanuns, obpaboTka n moaenuposaHue : y4ebHoe nocobue /
B. A. HeHaweB. — CankT-leTepbypr : YA, 2022. — 78 c. — ISBN 978-5-8088-1806-4. — TekcT :

2 ANEeKTPOHHLIN // JlaHb : anekTpoHHO-6nbnnoteyHasn cuctema. — URL:
https://e.lanbook.com/book/341057
Bopucosa, W. B. KomneloTepHoe 3peHue. Liudposas obpaboTka u aHanns nsobpaxeHun : yyebHoe
3 noco6bue / N. B. bopucoea. — HoBocubupck : HI'TY, 2022. — 163 ¢. — ISBN 978-5-7782-4851-9. —

TeKCT : aneKTpOHHbIN // JlaHb : 3nekTpoHHO-6MbnMoTevHas cuctema. — URL:
https://e.lanbook.com/book/404522

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeNibHbIE pecypchl (ouumnanbHble PeCypcbl MHTEPHET)™:
Ne n/n Pecypc
3HB BI'Y: https://lib.vsu.ru/
OneKTpoHHO-6mMbnnoTevHasn cuctema "YHusepcutetckasa 6ubnuoteka online”: http://biblioclub.ru/
OneKTpoHHo-6mMbnnoTevHasn cuctema "JlaHb": https://e.lanbook.com/
http://szeliski.org/Book/ Computer Vision: Algorithms and Applications

BIWIN|[=

16. MNMepeyeHb y4eOHO-MeTOaANYECKOrO ob6ecnevyeHUs AN CaMOCTOATEeNIbHOM paboTbl

Ne n/n NcTouHnk

CengHkuH, B. B. KomnbloTepHoe 3peHue. AHanu3 u obpaboTka nsobpaxeHun / B. B. CensHkuH. — 3-e
n3g., ctep. — Cankr-lMetepbypr : NaHb, 2023. — 152 ¢. — ISBN 978-5-507-45583-6. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyvHas cucrema. — URL:
https://e.lanbook.com/book/276455

17. OOpasoBaTtenibHble TEXHONOrMM, UCNoNnb3yemble TMpU peanusauum y4yeb6HOWM
AUCLUMNIIUHBI, BKNOYas AUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonoruun (OOT,
3aneKTpoHHoe obyyeHue (30), cmewaHHoOe Oby4YeHune):

Mpy peanusauum UCUMNINHBI MOTYT UCMOMb30BaTbCA TEXHOMOMMM 3NIEKTPOHHOIO 00YyYeHMs 1
AMCTaHUMOHHbIE OOpa3oBaTernbHble TEXHONMOrMN Ha 6a3e noptana edu.vsu.ru, a Takke Agpyrue
[AOCTYMHble pecypcbl ceTu VIHTepHeT.

18. MaTepmnanbHoO-TeXHU4YecKkoe obecnevyeHme AUCLUMNIIUHDbI:

AyouTtopus Onst NEKUMOHHbIX 3aHATUIN: MyNbTUMeaua-nNpoeKkTop, 3KpaH ANs NpoekTopa, KOM-
NblOTEP C BbIXOOOM B ceTb «MHTepHeT». CneunanuanpoBaHHas mebenb (CTonbl y4eHU4Yeckue,
cTynbs, gocka). lNporpammHoe obecnevenue: LibreOffice v.5-7, nporpamma ansa npocmoTpa
dannos popmata pdf, 6paysep.



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://szeliski.org/Book/

KomnbloTEepHBIN Knacc: cneunannanpoBaHHas mebernb, NepcoHanbHbie KOMMNbITEPLI Ha base i3-
9100-3,6I Ty, moHuTOpbI KK 19» (30 WT.), MynbTUMELNNHBIN NPOEKTOP, SKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunut nHtepnpetaTtop s3bika CPython, nHtepnpetartop
a3blka Anaconda, IDE PyCharm, pegaktop Jupiter.

19. OueHo4Hble cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMEeXyTOYHON aTTecTauun

MopsaoK OLEHKN 0CBOEHNSI oby4Yatowmmmucs y4ebHoro Matepuana onpeaensieTcs cogepkaHmem
crnenyroLLmMxX pa3aenos AUCLMMNINHDI:

No H WuaunkaTtop(bl)
o aumeHoBaHue pasgerna OueHouHble
n/n ancumnInHel (Moayns) KomneTeHLua() AOCTIXEHMA cpeacTea
KOMNeTeHuuu
1 Mpoekunn n useTt MK-1 MK-1.1, MK-1.2, NK-1.3 JlTabopaTopHbie
MK-3 MK-3.1, NK-3.2, rK-3.3 paboTbl
MK-4 MK-4.1, NMK-4.2, MNK-4.3
2 | ApduHHaga, npoekTMBHas MK-1 MK-1.1, MK-1.2, NnK-1.3 JTabopaTopHbie
reomeTpus MK-3 MK-3.1, NMK-3.2, rnK-3.3 paboThbl
MK-4 MK-4.1, NMK-4.2, NK-4.3
3 BupTyanbHas peanbHOCTb MK-1 MK-1.1, NMK-1.2, rK-1.3 JlabopaTtopHble
MK-3 MK-3.1, NMK-3.2, rnK-3.3 paboThbl
MK-4 MK-4.1, NMK-4.2, MNK-4.3
[MpomexyTouHasa aTTecTtaums MepeyeHb BOMpocoB
dopma KOHTPOIS — aK3aMeH K 9K3aMeHy
OT4YET No KypcoBOK
KypcoBas paboTta paBoTe

20. TunoBble OUEHOYHbIe CcpeacTBa M MeToAMYECKUe MaTepuanbl, onpegensioLwme
npouenypbl OLleHUBaHUA

20.1. TeKywmn KOHTPOSb yCNeBaemMocTun

KoHTponb ycrneBaeMocTv Mo AMCUUMIIMHE OCYLLECTBMSETCS C NOMOLbIO nabopaTopHbIX
pabor.

Mepe4yeHb NabopaTopHbIX paboT

1. BeegeHnue B OpenCV

. NMpeobpasoBaHne ApKoCTK N306paxeHnn n NPOCTPaHCTBEHHAA unbpaums
. ObpaboTka B YacTOTHOM obnacTtu

. BocctaHoBneHune nsobpaxeHumn

. ObpaboTka LBETHbIX N300OpaKEHNN

. BenBneTtbl ans aHanusa nsaobpaxeHumn
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. CxaTtune n3obpaxeHun



8. Mopdonoruyeckas obpaboTka nsobpaxeHui
9. CermeHTaumsa n3odpaxxeHnn
10. NpegcraBneHve 1 onuUcaHne AaHHbIX aHanmM3a n3obpaxxeHun

11. Pacno3HaBaHne o0bekToB

TunoBoe 3apgaHue ansa nadbopaTtopHon padoTbl

Na6opartopHasa pa6orta Ne 1
«BBepeHune B OpenCV»

Llenb paboTbi: co3gaHne macku ¢ MOMOLbIO OYHKUMK cv::compare().

TpeboBaHuA K BbINONHEHU pPaboTbl: BbINOMHEHME nabopaTtopHoM paboTbl
npegycMmaTpusaeT HanMcaHue nporpammbl. OTYET 0 paboTe NpPoBOAUTCA B BUAE cobecenoBaHus
N 3aKkn4vaeTcs B OeMOHCTpaumm paboTbl nporpammbl, OOBACHEHUW MPUHUMMNOB pPaboTbl
anropuMTMa 1 OTBETOB Ha AOMONHUTENbHbIE BONPOCHI.

KpMTepMVI OLUEeHKU: OnA nofiydeHnsd OUeHKN «3a4TeHO» Heob6XxoauMOo MokKasaTb BbICOKNI
YpOBEHb BJ1ageHUA TeopeTndeCknM Martepuanom, YMETb 00BACHUTL npUHLUAN pa6OTbI
HanMcaHHoOM nporpammbl, BEpHO OTBETUTb HA AOMOJIHUTENIbHbIE BOMPOCHI.

3apaHue: 3arpysnTte Kakoe-HMOyab pearnbHoe u3obpaxeHme. C nNomMoLlbl YHKUMK
cv::split() pasgenute ero Ha KpacHbIW, 3efeHbIN U CUHUIW KaHarbl.

a. BoiBeguTe Ha akpaH 3eneHoe nsobpaxeHue.

b. [1Ba pasa knoHupyiTe 3eneHoe n3obpaxeHue (HazosuTe Konuu clone1 u clone2).

c. Hanante MnHnmarnsHoe 1 MakcumarbHOe 3Ha4YeHUs B 3eNeHOM n306paxeHnn.

d. MNpuceonte Bcem nukcenam clone1 3HayeHune thresh = (unsigned char)((maximum -
minimum)/2.0).

e. [puceonte BCceM nukcensm clone2 3HayveHue 0 v BbI3oBUTE PYHKLNIO

cv::.compare (green_image, clone1, clone2, cv::CMP_GE).

Tenepb clone2 6ygeTt cogepxaTb MacKy, COOTBETCTBYIOLLYIO MUKCENAM, ONS KOTOPbIX
NpeBbILIEH MOPOr 3ef1IeHOro N3obpakeHus.

f. Bbi3oBute yHKuuio cv::subtract (green_image,thresh/2, green_image,clone2) wu
oTobpasunte pesynbTar.

20.2. NpomexyTo4yHasa aTTecTauums
[MpomexyToyHaa aTTecTauus no AUCLUNIMHE OCYLLECTBIISETCA C MOMOLbLIO CneayroLmx
OLEHOYHbIX CpeCTB: NnepevyeHb BOMPOCOB K aK3aMeHY; OTYET MO KypcoBoun paboTe.

JkKk3ameH

MNepeyeHb BONPOCOB K 3K3aMeHY

1. Mpoekunn n uset
[MepcnekTnBHasa npoekunsa. AQduHHas NPoeKLms.
Hatumkn. MN3C-kamepsl.
OpHopoaHble koopanHaTbl U X Npeobpa3oBaHuS.



Kamepbl. BHyTpeHHMEe 1 BHelwHMe napameTpbl. MaTpuubl nepcnekTuBHoM U adoUHHON
NPOEKLUNMN.

PagnomeTpus. OyHkumm pacnpenenenus. JlambepToBckme NOBEPXHOCTM.

NCTOYHMKN: TeHM n 3aTeHeHns. Mogenun cTodHukoB. Moaenun 3aTeHeHus.
doTtomeTpuryeckoe ctepeo. [MmobanbHbie MOAENN 3aTEHEHUS.

LiBeT. CnekTparnbHble xapaktepuctuku. NpeacrasneHne useta. JIMHENHbIE N HENMTMHENHbIE
LBETOBbIE NPOCTPaHCTBA.

[eomMeTpust HECKONbKNX NPOEKLMIA. INUMNONApHasa reoMeTpus.

CosmeuweHne nsobpaxeHun. CtepeospeHne. MHOXECTBEHHbIE KaMepbl.

2. ApcpunHHan, npoekTMBHaA reomeTpus

AdduHHaa reomeTpua. OnpegeneHme aoOUHHOM CTPYKTYPbI MO HECKOSNbKUM
n3obpaxxeHnsm.

MpoekTuBHas reomeTpus. OnpeaeneHne NPOeKTUBHOM CTPYKTYPbl MO BMHOKYNSIPHbIM
COOTBETCTBUAM.

OnpepeneHve napaMeTpoB Kamepbl MO U3BECTHLIM MOAENAM U N300PaKEHUAM.
CooTBeTCcTBMA MOAenen n n3odpakeHunin.

AnemMeHTbl guddepeHumnanbHon reomeTpun. [nagkne NoBEPXHOCTU U UX KOHTYPHbI.

AcnekTHble rpadobl.

3. BuptyanbHas peanbHOCTb
[anbHOCTHbIe AaHHble. CermeHTauus OanbHOCTHbLIX AAHHbIX.
MonyyeHne aanbHOMETPUYECKNX N30OpaKEHUN.
CoBmelLeHVEe aanbHOMETPUYECKNX N30DpaKeHUN.
Buayanusaums Ha ocHoBe M300paXKeHuM.
Cucrtembl BUpTyaribHOW peanbHOCTMW.

[ns oueHuBaHWA pe3ynbTaToB 00y4eHWs Ha 3k3ameHe ucnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLO», YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTEHLNN cthopmmpoBaH LLikana oueHoK
HOCTK
KOMMEeTEeHUUn

[aH nonHblA, pasBEPHYTbIN OTBET Ha MOCTaBMEHHbIN BOMPOC
(Bonpocbl), oby4varowmncs cBob6OOHO OMNepupyeT OCHOBHbLIMM MoOBbILIEHHbI
MOHATUAMUN OUCLMNIVHBI, OPUEHTUPYETCA B NMpegmMeTHon obnacTu. OTnuyHo
N3noxeHne maTepuana He COAepXUT owunbok, oTnnyaeTcs yposeHb
nocnefoBaTenbHOCTbIO, TPAMOTHOCTBIO, JTOTMYECKOW CTPOMHOCTBIO.

[aH pa3BépHyTbii OTBET Ha MOCTaBMEHHbIN BOMPOC (BOMPOCHI),
obyvawowminca cBobogHO onepupyeTr OCHOBHbIMW  MOHATUSIMU
OVCUMNIMHBI, OPUEHTUPYETCSt B NpeaMeTHon obnactu. MaTtepuan 5a30BbLIIi
M3NOXEeH B LIeNOM nocnefoBaTenbHO M FPaMOTHO, OTCYTCTBYIOT XopoLuo
rpyoble owunbkn, ofHaKo MMEKTCH OTAeNbHble HETOYHOCTU B ypoBeHb
onpefeneHnsix, BbIYUCIIEHUAX, [OKa3aTemnbCTBaX, W3MNOXEHUNAX
NOSTIOXKEHNN TEOPUM.

OTBET Ha NOCTaBIIEHHbI BOMPOC (BOMPOCHI) COOEPXUT U3NOXEHNE
TONbKO 6a30BOro TEOPETMYECKOro Matepuarna, UMerTCst OLIMOKN B
onpeaeneHnsx, BbIYMCIEHMSIX, AoKa3aTenbCTBax, popmynmpoBkax
nonoXeHui Teopumn. HapyLueHa normyeckas nocrefoBaTenbHOCTb B
N3NOXEHUN MaTepuana.

MoporoBbii

YPOBEHb YAoBneTBOpUTENBLHO

OTBeT Ha nocTaBreHHbIN BOMpoc (BOMPOCHI) OTCYTCTBYET, Nnbo
cogepxut rpybole ownbku B OnNpedeneHusx, BblYUCIIEHUSX,
fokasaTernbcTBax, dhopmynupoBkax NONOXeHU Teopuu.
Obyvarownnca He BrnageeT OCHOBHLIMU MOHATUAMW AUCLMNIUHBI.
OTcyTCcTBYET rnornyeckas nocrnegoBaTenlbHOCTb B U3NOXEHUU
MaTepuana.

- Hey,qosneTBopMTen bHO




KypcoBas paboTa

BbinonHeHne KypcoBon paboThl (MHAMBMAYanbHOrO MpoekTa) BkAw4YaeT B cebs
cnegyrowue atanbl:

1. PaspaboTka NpoeKkTHOro npeanoXxeHus

2. 3awmTa NpoeKTHOro npeaioXeHus

3. BbinonHeHne npoekTa

4. 3awuTa npoekTa

[MpoekTHOEe NpeanoXxeHme

[MpoekTHOe NpeanoXXeHne JOIMKHO OblTb 06 bEMOM [0 2 CTpaHUL, U coaepXaTb OTBEThI Ha
cnegytowue Bonpocshl:

—  Kakyto npobnemy Bbl 6yaete nccnegoBatb? [oyemy 3TO UHTEPECHO?

—  Kakywo nutepatypy Bbl U3yumTte, 4TOObl 0BGECneynMTb KOHTEKCT M NpeabiCTOpuro?
Kpome Toro, ectb nn kakasi-nmbo npegbigyliasa pabora, cBa3aHHasa ¢ 3Ton npobrnemon?

— Kakon wmetog wnu anroputm Bbl npegnaraete? Ecnu ecTb cyuwecTBylowme
peanusauuun, byagete nu Bbl UX UCNOMb30BaTb M Kak? Kak Bbl MnaHvpyeTe ynyywntb Unu
MoaMdmuMpoBaTb Takue peanusaumm?

— Kakve paHHble Bbl BygeTe umcnonb3oBaTb, €CnM TakoBble mmelTca? Ecnn Bbl
cobupaeTe HOBble Habopbl AaHHbIX, KakK Bbl NNaHupyeTe nx cobupartb?

—  Kak Bbl bygeTe oueHMBaTbL CBOM pe3ynbTaThl?

—  KauvecTtBeHHO, Kakue pesyrbTaTbl Bbl OXuaaeTte (Hanpumep, rpadouku unm undpbl)?

—  KonuuyectBeHHO, KakoW aHanum3 Bbl Oyaete ucnonb3oBaTb ANA OUEHKUM W/unu
CpaBHEHNA CBOWUX pe3ynbTaToB (Hanpumep, Kakue mnokasaTtenu npou3BoaUTENbHOCTU UMK
CTaTUCTUYECKME TeCThl)?

NMpuMepHble TeMbl KYpCcoBbIX paboT (MPOeKToB)

1. CosgaHue cuctembl KOMMbIOTEPHOrO 3pEHUs Ans aBTOMAaTUYeCcKOro onpeaeneHus
KayecTBa PPyKTOB HA OCHOBE M300paKEHUN.

2. CospaHue cuctembl onTuyeckoro pacnosHaBaHusa cumsonioB (OCR), cnocobHowm
adpeKkTnBHO NpeobpasoBbIBaTb N306paXXeHNs1 C TEKCTOM B MalUMHOYUTaeMbIN hopmar.

3. [lpuMeHeHMe KOMNbITEPHOrO 3pEHU ANa aHanmsa rpadoMkoB PMHAHCOBLIX PbIHKOB.
4. CermeHTaums n3obpaxxeHnn n BolaeneHne ob6bekToB Ha hoTorpadusix.

5. PacnosHaBaHuWe TekcTa Ha 306paKeHUsX C YNNYHbIX BbIBECOK.

6. [porpamma gna yganeHus oHa ¢ n3obpaxeHus.

7. AHanu3 n ynyyuweHue MeTOAOB CerMeHTaumm u3obpakeHurn C UCNOofb30BaHMEM
CBEPTOYHbIX HEMPOHHLIX CETEN.

8. ABTOMaTU4eckas Krnaccudukaumsi Tuna asTomobunsa no n3obpaxeHmsm.

9. PacnosHaBaHMe MapLUPYyTHOro TpaHcnopTa no Tabnuyke.



10. OueHka obLLien KanopunHOCTK eabl Ha Taperke No M3obpaxeHusm.

11. Pacno3HaBaHue XeCTOBOro A3blKa.

12. OGHapyxeHue newexonoB B BUOEOMOTOKE.

13. PacnosHaBaHue waxmMaTHbIX NO3ULMIA N XO4bl UrPbl MO BUAEOMNOTOKY.

14. OnpepeneHve HanpasBneHnsa B3rnsga no BUAEONOTOKY.

15. OnpepeneHve Xn3HeHHO BaXKHbIX NMOKasaTenen 34opoBbs NO BUAEOMOTOKY.

16. TNpuMeHeHne KOMNbITEPHOIO 3peHNs Ang aHann3a rpadukos UHAHCOBLIX PbIHKOB.

17. CospaHue cuctembl onTuyeckoro pacnosHaBaHus cumeonos (OCR), cnocobHon
adppeKkTnBHO NpeobpasoBbLIBaTb N306paXKEHNSI C TEKCTOM B MalLUMHOYUTaAEMbIN hopmar.

Habopbl AaHHbIX A4N1s1 TPOEKTOB

Ne HasaHuve URL
Meta Pointer: A large collection organized by
CV Datasets

http://www.cvpapers.com/datasets.html

2 Yet another Meta pointer http://riemenschneider.hayko.at/vision/dataset/
ImageNet: a large-scale image dataset for

3 visual recognition organized | http://http/image-net.org/
by WordNet hierarchy

SUN Database: a benchmark for scene
recognition and object detection with
annotated scene categories and segmented
objects

Places Database: a scene-centric database
5 with 205 scene categories and 2.5 millions of | http://places.csail.mit.edu/
labelled images

NYU Depth Dataset v2: a RGB-D dataset of

http://groups.csail.mit.edu/vision/SUN/

6 . http://cs.nyu.edu/~silberman/datasets/nyu_depth_v2.html
segmented indoor scenes
Microsoft COCO: a new benchmark for image

7 . . o http://mscoco.org/
recognition, segmentation and captioning

8 Flickr1OOM: 100 million creative commons | http://yahoolabs.tumblr.com/post/89783581601/one-
Flickr images hundred-million-creative-commons-flickr-images

9 Labeled Faces in the Wild: a dataset of 13,000 http://vis-www.cs.umass.edu/ifw/

labeled face photographs

Human Pose Dataset: a benchmark for ] i,

10" | articulated human pose estimation http://human-pose.mpi-inf.mpg.de/

11 YouTube F aces DB: a facg'wdfao Siataset for http://www.cs.tau.ac.il/~wolf/ytfaces/
unconstrained face recognition in videos

UCF101: an action recognition data set of

12 | realistic action videos with 101 action | http://crcv.ucf.edu/data/UCF101.php

categories
13 HMDB-51: a large human motion dataset of | http://serre-lab.clps.brown.edu/resource/hmdb-a-large-
51 action classes human-motion-database/

Visual Genome: a large-scale dataset that
14 | connects structured image concepts to natural | http://visualgenome.org/
language

ObjectNet3D: a large-scale database aligning
images with 3D shapes

15 http://cvgl.stanford.edu/projects/objectnet3d/




Kputepuu oueHnBaHuUga KypcoBoW paboThl

[nsa oueHunBaHWA KypcoBoW paboTbl Mcnonb3yeTcs 4-6annbHas Wwana: «OTAMYHO», «XOPOLLUOY,
«Y[OBMNETBOPUTENBHOY», «HEYOBNETBOPUTENBHOY.

YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTeHLUN cthopmmpoBaH LLikana oueHoK
HOCTK
KOMMEeTEeHUUNn

TeopeTnyeckas YacTb
MonHoe u rnybokoe packpbiTe TeMbl, MPOaHanM3vMpoBaHbl Kak
Krnaccuyeckue, Tak n Hamboree coBpeMeHHble MeTOAbI U Noaxoabl K
peLLeHunto 3aga4 No TemaTuke paboTbl. BbiNnonHeH o6LWMpHLIN 0630p
aKkTyanbHbIX WCTOYHUKOB (KHUF, cTaTen) no TemaTuke paboTbl,
WCTOYHUKN KOPPEKTHO LMTUpytoTes. YéTko cchopmynmpoBaHbl Lenm
1 3agaym paboTbl. OTCYTCTBYIOT OLLUNOKM B TEPMUHOMOTUN.
[MpakTnyeckasa peanusaums
lMpoBeaeHa MOMNHOCTLIO CaMOCTOATENbHAs peanu3aunsa MeTonoB,
anropuTmos, Mopenemn. McnonbaytoTcs COBpPEMEHHbIE -
[oBbILLEHHbIN
NporpaMMHble UHCTPYMEHTbI U GMGnIMoTekn. [nsi SKCNepuMEHTOB YDOBEHb OT1nnyHo
MCMNOJSb30BaHbl peneBaHTHbIE JaHHble, pes3ynbTarhl
npoaHanuM3MpoBaHbl, MNPOBEAEHO  CPaBHEHME  METOAOB U
anropuTMoB.
OdopmneHune 1 npeseHTaums
Pabota odopmneHa B COOTBETCTBMM CO CTaHZapTamu, Kopg
nporpaMmmbl CTPYKTYpUpOBaH W MNogpobHO MNPOKOMMEHTUMPOBAH.
Mpe3eHTauunsa NONMHOCTbLIO pacKpbiBaeT OCHOBHbIE 3Tanbl paboTbl. Ha
BO3HMKatoLLMe BOMpPOCH! JaHbl norHble OTBETHI,
NpPoOAEMOHCTPUPOBAHO NOHMMaHWe BCEX acNeKToB BblOpaHHOM TeMbI
M CMEXHbIX obnacrten.

TeopeTtuyeckas YyacTb

Tema B LUenOM packpbiTa, NPOaHaNU3NpPOBaHbl Kraccuyeckme
Noaxodbl K peLeHnto 3agad no tTematuke pabotsl. BeinonHeH 0630p
aKTyanbHbIX WCTOYHUKOB (KHUr, cTaTel) no TemaTuke paboTbl,
WCTOYHMKN KOPPEKTHO LMTUpYoTCH. YéTko cchopmynmpoBaHbl Lenm
M 3agaymn pabotbl. OTCYTCTBYHOT OWIMOKM B TEPMUHOMOMMKU, NMbo
NMETCSt HE3HAYUTESNbHbIE HETOYHOCTM.

[MpakTnyeckasa peanusaums

lMpoBeneHa peanusauyus, BO3MOXHO YaCTMYHO C UCMNONb30BaHUEM
roToBbIX pelleHuin. cnonb3yloTcs COBpPEMEHHblE MNPOrpaMMHbIe 5a30BbLIIi
WHCTPYMEHTbI U Bubnuotekn. [ns 3KCNEPUMEHTOB MCMONb30BaHbI Xopouo
peneBaHTHbIE AaHHble, HO faTaceTbl HeBoNbLUNE UNN YNPOLLEHHbLIE. ypoBEHb
PesynbTaTtbl npoaHanma3npoBaHbI.

OdopmMneHve n npeseHTaums

Pabota odopmneHa B COOTBETCTBUM CO CTaHZapTamu, Ho,
BO3MOXHO, WMEITCA HeKoTopble Menkune Hegoyétol. Kop
nporpaMmbl CTPYKTYPUPOBaH M NMPOKOMMEHTMPOBaH. [peseHTauuns
pacKpbiBaeT OCHOBHbIEe 3Tanbl paboTel. Ha BO3HMKatoLMe BOMPOCHI
AaHbl B LENOM BepHble OTBETHI, HO, BO3MOXHO, C 3aTpyaHEHMEM B
aprymeHtauun. [MpogeMOHCTPUPOBAHO  MOHMMaHWE  OCHOBHbIX
acnekToB BblIOpaHHON TEMBI.

TeopeTnyeckasa 4acTtb

MoBEPXHOCTHOE OMuMCaHue TeMbl, aHann3 COBPEMEHHbIX paboT
NpaKkTU4YeCKM OTCYTCTBYET, NMMOO BbINOMHEH HA HEBOMbLUOM Yucne
WCTOYHMKOB. LiMTMpoBaHMe UCnonb30BaHHbIX UICTOYHUKOB He Bceraa
KoppekTHoe. LUenn wu 3agaun pabotbl  cdopmynmpoBaHbl
pacnnbiBYaTo, CTpykTypa paboTbl He MOSIHOCTbO COOTBETCTBYET
uenu paboTsbl.

MMpakTnyeckas peanusaums

lMpoBepoeHa peanu3auuss TONMbKO C  WCMOSb30BAaHWEM TOTOBbIX
peweHuin. Wcnonb3yloTcs ycTapeBlIME UWNU  Henogxoasiue
NporpaMmHble  UHCTPYMEHTBHI M BUBNNoTekn. OKCNEepPUMEHTbI

MoporoBbii

YPOBEHb YAoBneTBOpUTESLHO




NPOBeAEHbl YaCTUYHO MMM Ha CUHTETUYECKMX AaHHbIX. AHanm3
pe3ynbTaToB NOBEPXHOCTHbLIN. BbiBOALI HE MOAKPENNEHbI AaHHBIMMU.
OdopmneHne n npeseHTaulms

MmetoTca MHOrouMcrieHHble HapylleHust B ohopmMIieHUN paboThl.
Kog nmporpammbl MfOXo CTPYKTYPUMpOBaH, HE NMPOKOMMEHTUPOBAH.
Mpe3eHTauns He NONTHOCTLIO PacKPbIBAET OCHOBHbLIE 3Tarbl paboThl.
OTBeTbI Ha YacTb BOMPOCOB coaepaT rpyoble oWnOKM, OTCYTCTBYET
aprymeHTauus. NloHMMaHne OCHOBHbIX acrnekTOB BbiOpaHHON TEMbI
dparmeHTapHo.

TeopeTnyeckas YacTb

Tema He packpbiTa, UMEITCS HEKOPPEKTHbIE 3aMMCTBOBAHUS MIK
nnarmvat. OTCYTCTBYIOT CChINIKM HA HEKOTOPbIE UM BCE UCTOYHMUKW.
Llenn n 3agaumn paboTbl cchopMynupoBaHbl pacnnbiBdyaTo. PaboTa
He CTPYKTypupoBaHa.

MpakTnyeckas peanusaumsi

Peanusaumsi He npoBegeHa WM He COOTBETCTBYET 3asABMEHHbIM
uenam.  Mcnonb3yloTcs  yCcTapeBlWME WM Henoaxogsiume
NPOrpaMMHbIE MHCTPYMEHTbI M OMBNmnoTekn. OKCNEpUMEHTbI He
npoBefeHbl. AHanu3 pes3ynbTaTOB He BbIMNOMHEH. BbiBoabl He
cAenaHbl, Mbo He COOTBETCTBYIOT AAHHLIM.

OdbopmneHve 1 npeseHTaums

OcdbopmneHve paboTbl He CcOOTBETCTBYeT cTaHaaptam. Kop
nporpamMmbl OTCYTCTBYET WNM He CTPYKTYpUPOBaH, OTCYTCTBYIOT
KoMMeHTapun. [lpe3eHTaumss OTCYTCTBYET WM HE packpbiBaeT
OCHOBHble 3Tanbl paboTtbl. OTBETbl Ha BOMPOCHI coAepxar
MHOTOYMCIEHHbIe Trpybble owunbkn. OTCYTCTBYET MNOHUMaHWE
0a30BbIX KOHLENUUN B paccMaTpuBaeMor obnacru.

Hey,qosneTBopMTen bHO




