MUHHUCTEPCTBO HAYKHM U BBICLLIEI'O OBPA3OBAHUSI POCCUMCKOI
®EJIEPALIUU
(I)ellepaJ‘lBHOC rocy1apCTBEHHOC aBTOHOMHOE oGpaaonaTeanoe YYPEXKACHHUEC BBICIICTO
obpasoBaHus
"CAHKT-IIETEPBYPI'CKUM 'OCY JAPCTBEHHbIM YHUBEPCUTET
ABPOKOCMHYECKOI'O [TPUBOPOCTPOEHUST"

Kagenpa Ne 14

YTBEPXJAIO
PykoBonuTens 06pa3zoBaTensHOi NporpaMmel

K.T.H., 011,

Jluct cornacoBaHust paGoueil porpaMMel TUCLUTLTHHBI

[Mporpammy cocrasui (a)

[pod., A.T.H. /é’(%/ B.P. Jlyuus

(HOIKHOCTD, y4. CTENEHD, 3BaHHE) (nonn}?es,’n/ffra) (MHAUMANE, GaMuUs)

I[Tporpamma ono6peHa Ha 3aceaHuu kadenpsr Ne 14

«05» tespans 2026 r, npotokon Ne 5 Z /

Z B.JI. Onenen

3apenyromuii kagenpoit Ne 14

K.T.H.,JIOI.

(ROMmKHOCTD, W
B.JI. Onenen » 7
a

(npefi;

(4. cTeneHb, 36aHUE)

/)'711(0“""05, Jniara) (nunupansy, gamunis)

3amecTuTens qUpeKTopa MHCTUTYTa Nel 1o MeTomuyeckoii pabote

JIOIL,K.T.H. B.E. Taparyn

(n/o:ufmcs)
«05» ¢espans 2026 r

PABOYASI ITPOI'PAMMA JIMCLIMITJIMHBI

«AnropHTMBI 006pabOTKH LU(PPOBEIX JAHHBIX»
(HaumeHOBaHHE AHCLMILTHHBI)

Koj HanpaBneHus noarotoBku/ 09.03.01

CreMAIbHOCTH

HauMeHoBaHue HarnpaBJICHU
NOArOTOBKHU/ CHIELUATEHOCTH

I/IH(bopma'mKa U BBIYHMCIIUTEIEHAS TCXHUKA

HauMeHoOBaHHE HaNpaBIeHHOCTH/ ITporpamMmMupoBaHHe, aHATHUTHKA JaHHBIX U LudpoBas
crienManu3aluu TpaHchOpMaLHsI CHCTEM
®opma 06yyeHUs ouHas
I'ox npuema 2026

Cankr-Iletep6ypr— 2026

N g
(BOJKHOCTB, Y4. CTENEHD, 3BaHKE) -\@Egﬁmz, nara) (ununsansl, hamumis)



AHHOTaNINA

JucuummimHa «AJTOpUTMBI 00padOTKH UG POBBIX TAHHBIX)» BXOIUT B 00pa30BaTEIHHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
CIEUAIILHOCTH 09.03.01 «Mupopmaruka u BBIUYHCIIUTENbHAS TEXHUKa»
HanpaBlieHHOcTH/criennanu3aun - «lIporpaMmmupoBanue, aHAJIWTUKA JaHHBIX M IU(poBas
Tparcdopmarus cucrem». Jluctummna peanusyercs kadenpoid «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

IMIK-2 «CrocobeH OCyIIeCTBIATh KOHIENTYyanbHOE, (DYHKIIMOHAIBLHOE W JIOTUYECKOE
MPOEKTUPOBAHHUE CUCTEM CPEIHETO U KPYIMHOI'0 MaciiTada U CI0AKHOCTH

[IK-4 «CnocobeHn paspabareiBaTh TpeOOBAaHUS U TMPOCKTUPOBATH IMPOTPAMMHOE
obecrnieueHue»

CopepxaHne AUCIUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBS3aHHBIX C aBTOMATHYECKOMN
00paboTKOM, aHAJIM30M U Paclo3HABAaHHEM H300paKEHUH.

[IpenogaBanue AMCHUILIMHBI MPEAyCMATPUBACT CJeAyIomre (GOpMbI OpPTaHU3AINH
y4ueOHOro mpoliecca: JEKLUHU, J1adopaTopHble paboOThl, camocTosiTelbHas paboTa CTyAeHTa,
KOHCYJIbTaITHH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS arTecTanus B (hopme sk3amena (7 cemecTp).

OO6miast TpyZAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsieT 4 3a4eTHBIX eAWHMIBI, 144
yaca.

SI3bIK 00yUeHUs IO JUCIHUILTUHE «PYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI
Llenbto mpenojgaBaHUsl TUCHUILUIUHBI «AJITOPUTMBI 00paOOTKH HUGPOBBIX JAHHBIX»
sBIIsIeTCs (POpMUPOBAaHUE TTPO(HECCUOHATLHOM MOATOTOBKH CTYJICHTOB B OOJIACTH COBPEMEHHBIX
OPAKTUYECKUX  METOJOB  IMPOEKTHUPOBAHUS U CONPOBOXKICHUS
MH()OPMALIMOHHBIX CHUCTEM pPA3IUYHOTO HA3HAYCHHWS B YACTH aBTOMATHYECKOW 00pabOTKH,
aHaJIM3a U paclo3HaBaHUS U300paKeHUI.
1.2. JlucuuruiiHa  BXOAWT B
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0Opa3oBaHus (najiee —

TECOPETUICCKUX u

OI1 BO).

cocTtaB  4YacTH, (opMuUpyeMOH  y4aCTHUKAMHU

1.3. TlepedeHp mIaHUPyEeMBIX pe3yIbTATOB OOYUYEHUS 110 TUCHUILUINHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yibTaTamMu ocBoeHus OI1 BO.
B pesynbrare m3yueHHs TUCHUIUIMHBI OOyYaroOUIMiiCs TOJDKEH 00NafaTh CIeayIOIIUMH
KOMIIETEHIIMSIMHA HIIM UX YacTsAMHU. KoMIeTeHIIMN U UHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B

Tabymue 1.
Tabnuna 1 — [lepeueHp KOMIETEHUMH U UHAUKATOPOB UX JIOCTHKEHUS
Konu
Kareropus (rpynna) Kox 1 HauMeHOBaHUE MHIMKATOPA JOCTHKEHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUU KOMIIETEHIINU
KOMIIETEHIINH
[1K-2.3.1 3HaTh METO/1bI KOHUENTYaJIBHOTO,
(YHKIIMOHATIBHOTO M JIOTHYECKOTO
[IPOEKTUPOBAHMUS, IPUHLIUIIBI Pa3pabOTKU
TEXHUKO-3KOHOMHYECKUX XapaKTEPUCTUK
[TK-2 Cnocoben ap P
BapUaHTOB KOHIIENTYaJIbHON apXUTEKTYPhI
OCYIIECTBIISTh
[1IK-2.Y.1 ymeTs pa3pabaTbiBaTh TEXHUKO-
KOHIIENTYaJIbHOE,
HKOHOMHUYECKOEe 000CHOBaHME, ONPEEIIATh
(GYHKIIMOHATIBHOE U .
[IpodeccronanbHbIe OLIECKOE KJIFOUEBbIE CBOMCTBA CUCTEMBI, OIIPEEIISTh
KOMIIETEHIIH OrpaHUYEHUS CUCTEMBbI, BAPHAHTBI
IIPOEKTUPOBAHUE .
KOHLENTYaJIbHOW apXUTEKTYPbl CUCTEMBI
CHCTEM CPEJIHEro U
[IK-2.B.1 BnageTh HaBbIKaMU ONPEAEIICHUS
KpyHHOro Macmirada ., o
KJIFOUEBBIX CBOMCTB U OTpaHUUYEHUIN CHCTEMBI,
U CJI0KHOCTH
HAaBBIKaMU OIIPE/IEICHUS BAPUAHTOB
KOHLENTYaJIbHOU apXUTEKTYPhl CUCTEMBI,
HAaBBIKaMU OINHCAHUS TEXHUKO-DKOHOMUYECKOTO
000CHOBaHUs
[1K-4.3.1 3HaTh METOAOIOTUHU Pa3pabOTKH
MIPOrpaMMHOTO OOECTieueHuUsI U TEXHOJIOTUU
IIPOrpaMMHUPOBAHHUSI, METOJIbI U CPELICTBA
MIPOEKTUPOBAHMSI IPOTPaMMHOI0 00eCIeYeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX U IPOTPaMMHBIX
[TIK-4 Cniocoben uHTepdecon
pa3pabaTbIBaTh [1K-4.Y.1 ymeTb NpoBOANUTH aHaIU3 TpeOOBaHHUH,
[Ipodeccuonanbubie | TpebOBaHUS U MIPUMEHSTh METO/IbI M CPEJICTBA IPOEKTUPOBAHUS
KOMIIETEHIINH IIPOEKTUPOBATH MIPOrpaMMHOT0 00ecreueHusl, CTPYKTYp JaHHbIX,
MIPOrpaMMHOE 0a3 1aHHBIX, IPOrPaMMHBIX HHTEP(EHCOB
obecrieyeHne [1K-4.B.1 BnageTs MeTO1aMu U CPEACTBAMHU

pa3paboTKH IPOrpaMMHOro 00ecrieueHusl 1
TEXHOJIOTMEN TPOrpaMMUPOBAHMSI, METOIAMHU U
CpeICTBaMU MPOEKTUPOBAHUS TPOIPAMMHOTO
o0ecreyeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX U
IIPOrpaMMHBIX HHTEpPericoB




2. Mecro aucuuruinHel B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMHUCS
NPY U3YYCHHUH CIICAYIONINX JTUCIUILIIH:
— Maremarnka;
— Hudopmaruka;
— Iudposas 06paboTKa CUTHAJIOB.
3HaHUs, MONYYCHHBIC TP U3yYeHHH 3HAHWS, TOJYYCHHBIC MPH WM3YYCHUH MaTepuania
JAHHOM TUCHMIUIMHBI, UMEIOT KaK CaMOCTOATEIbHOE 3HAYCHHE, TaK U MOTYT HCIOJIb30BaThCS
NIPY U3YyYCHHUH JAPYTUX JUCIUTUINH:
— Cucremsl 1TupoBOit 00pabOTKH CUTHATIOB M H300paKEHUH;

3. OOBEM U TPYIOEMKOCTh AUCIUILIAHBI
Janaple 00 o0meM oO0beMe MUCHUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pactpeiesieHue ITOi TPYA0EeMKOCTH 110 CEMECTpaM) MPECTABICHBI B
Tadsuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocmo oucyuniuHbl, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuueckoit n0020MmoeKu 17 17
AyoumopHhuie 3anamus, BCETo vac. 51 51
B TOM YHCIIE:

nexuuu (JI), (gac) 34 34

npaktudeckue/cemunapckue 3aastus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (4ac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3a4er, k3 k3
mdd. 3auer, sx3amed (3ader, udd. 3a4, 9k3.) N ”

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIA.
Paznensl, TeMBI JUCIUTIINHBI U UX TPYJIO0EMKOCTh TIPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnen 8. 3,5

Pa3znen 9 2

Pasnen 10. 2

Pazmen 11. 2

HUroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

[IpakTnueckas

IMoAroToOBKa  3aKJIr04acTCaA B HCIOCPCACTBCHHOM  BBIIIOJHCHHU

OoOy4JarolUMUCS  OMNpPENENIeHHbIX  TPYAOBBIX  (yHKUMH, CBSI3aHHBIX ¢  Oya;yuieit
poheCCUOHATTLHOMN 1EATENEHOCTBIO.

4.2. CoaepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B TaOIUIIE 4.

Tabnuma 4 — ConeprxaHue pa3aesioB U TeM JEKIHOHHOTO LUK

Howmep paznena

Hazpanue u COACPIKAHUC pa3acCIOB U TEM JICKIIHOHHBIX 3aHATUMN

Pa3nensl, TeMbI JUCLIMILIAHEI J’I(e;c;v)m 1‘[(?{;83) (IJIE::) K(I;ZIC%P CP (gac)

Cemectp 7

Paznen 1. 2

Paznen 2. 4 8 25

Paznen 3. 10 3 25

Paznen 4. 2

Paznen 5. 3

Pa3nen 6. 3 6 7

Paznen 7. 0,5

1 CucreMbl KOMIIBIOTEPHOI0 3pEHUS - OCHOBHbIE IIOHATHS.
Tema 1.1 - AKTHBHBIE U TIaCCUBHBICE €CTECTBEHHBIE U
HMCKYCCTBEHHBIE 3pUTEIbHBIE CUCTEMBI, CBSI3b MX KOHCTPYKLUU
CO CBOMCTBaMU OKPY’KaIOILEH Cpebl.
Tema 1.2 - Buasl undopmariiu, u3BIeKaeMoil eCTECTBEHHBIMU U
HCKYCCTBEHHBIMH 3pUTEIIbHBIMU CUCTEMaMU u3
BOCIIPUHUMAEMBbIX BUICOJIaHHBIX.
Tema 1.3 - TpyaHocTu pacrno3HaBaHWS U HHTEPHIpETALUU
BUJIcOMH(OpMAIINH, 00YCIIOBICHHBIE CBOWCTBAMHU OKPYKAIOIIETO
MHUpa U KOHCTPYKLHEN 3pUTEIbHBIX CUCTEM.

2 KoppeasiuuonHbie MeTObI PACIIO3HABAHUSA 00pa30B
Tema 2.1 - [IlpeobpasoBanue @Dypre, ero CcBoOiCTBa.
[lepenatounas ¢ynkius cucremsl. [TonsTie QuibTpa.
Tema 2.2 - TIponyckaromiye 1 OTpaskarolue roJiorpaMmBbl.
Tema 2.3 - Onruueckoe  mpeoOpazoBanne  Dypse.
lNonmorpaduueckuit KOppEIATOP. CoracoBaHHbBIN u
BOCCTaHAaBIIMBAIOIINI GuIbTPHI lNonorpaduueckue
pacrno3HaroIe aBTOMaThl.
Tema 2.4 - Pacno3naBanme uzoOpaxenuii metogom Dypbe-
MennuHa, IpeuMyIEeCTBA U HEJOCTATKH.

3 PacniozHaBanne o00pa3soB B INPOCTPAHCTBE NPH3HAKOB

(o0yueHmue ¢ yunresaem).

Tema 3.1 - OcHOBHBIE MTOHATHS. [Toctpoenue
JTUCKPUMHUHALIMOHHON MOBEPXHOCTHU JUISE HOpPMaJIbHO
paclpeleleHHbIX ~ BEKTOpPOB ~ IPU3HAKOB  C  W3BECTHOHN
KoBapuannoHHoW matpureil. Knaccudukamus oOpa3oB MeTo10M
MakcuMaipHOro  mpasaononoOusi. [locTpoeHune  nHMHEHHBIX
JUCKPUMHHALIMOHHBIX TMOBEPXHOCTEH IO M3BECTHON BBIOOpKE
KJ1accu(UIIMPOBAHHBIX 00PA30B.

Tema 3.2 - [IlocTpoeHue HENMHEHHBIX  Pa3ICISIONIUX
MOBEPXHOCTEH B MOJIHOM 0a3znce OPTOHOPMHUPOBAHHBIX JIMHEHHO-
HE3aBHCUMBIX HeNMHEWHbIX ¢yHkiuil. [lonmunomsr Jlexannpa,
Jlareppa, Opwmura. IlocTpoeHne NOMHOW CUCTEMBI JIMHEWHO-
HE3aBHCHMBIX  OPTOHOPMHMPOBAHHBIX  (YHKIMH  MHOTHX




IIEPEMEHHBIX HAa  OCHOBE TIOJHOW  CHUCTEMBI  JIMHEHHO-
HE3aBHUCUMBIX OPTOHOPMHUPOBAHHBIX byHKIMA OIHOM
IIEPEMEHHOM.

Tema 3.3 — IIpeoOpa3oBaHue MNPOCTPAHCTBA IPHU3HAKOB IS
YIYUIICHUS Pa3esisieMOCTH B HEM KJIaCCOB 00Pa30B.

HUckyccTBeHHBIE HeHPOHHBbIE CeTH, peajsu3syoime
NOCTPOeHHE AUCKPUMHUHALMOHHOM NOBEPXHOCTH B
MPOCTPAHCTBE IPU3HAKOB.

Tema 4.1 - Mogenu Heiipona. Ilepuentpon Poszen6inarra, ero
oOyueHne. Meros IpaJiu€HTHOTIO CIycKa. AJTOpUTM O0ydeHus
NEPUENTPOHA KAK YACTHBIA Clly4yal METOJa TIPaJUEHTHOIO
CIIyCKa.

Tema 4.2 —HckyccrBenHas HEHPOHHAs ceThb
BACKPROPAGATION, anroput™m ee o0y4eHHS.

Tema 4.3 — CucteMbl aBTOMaTHYECKOTO pacrio3HaBaHus 00pa3oB
(B YacTHOCTH,  CHUCTEMbl  aBTOMAaTHYECKOI'O  aHalu3a
M300paXeHUI) KaK MHCTPYMEHT IPUHATUS PELICHUH B cUCcTEMax
aBTOMATHUYECKOro YympaBieHHs. Peanuszanus (QyHKIHMOHAIbHBIX
npeoOpaszoBareneil U Peryaupyrolux CUCTEM HAa OCHOBE CETH
BACKPROPAGATION.

PacnozHaBanue o0pa3oB 0e3 YUYHTEJIA MeTOI0M
KJIACTEPHU3ALMHU B IPOCTPAHCTBE IPU3HAKOB.

Tema 5.1 - [loHATHS KOBapUALIMOHHON MaTpPUILIBI U COOCTBEHHBIX
BekTopoB. lIpeoOpazoBanue Kapynena-Jloosa. MeTtpuku B
IIPOCTpaHCTBE MpU3HaKoB. Paccrositnue MaxanonoOuca.

Tema 5.2 - Knacrepuzanmusa wmerogqom K uTepaTUBHBIX
BHYTPUTPYNIOBBIX cpeaHux. Kiacrepuzaiusi ruCTorpaMMHBIMHU
METOJIaMHU ¥ METOI0M TpacdoBOro pa3oueHusl.

HNuBapuaHTHbIE ONMCAHUS 00Pa30B.

Tema 6.1 — Ilpu3Haku, HMHBapUAaHTHBIE K TICOMETPUUYECKUM
npeoOpa3oBanusM. [Ipoeknuy NMpU3HAKOB HA TOANPOCTPAHCTBA,
MHBapUaHTHbIE K NpeoOpazoBaHHi0. MOMEHTHbIE MHBApUAHTHI.
NuBapuanTte Oypse.

Tema 6.2 - Ilpoekuuss wu300paxkeHHs Ha MPOCTPAHCTBA,
WHBAapUaHTHBIE K TUy oO0bekTa. Crnocod TmoCTpoeHus
000O0IIEHHBIX 3TAJOHHBIX (YHKLIUH 151 U3MEPEHUs TapaMeTpOB
a(UHHOTO U MPOEKTUBHOIO TPEOOPa30BAHUI.

Tema 6.3 - DneMeHTh U300paxKeHui, ycroituuele K ahGuHHBIM
Y TIPOEKTUBHBIM ITPE0OPa30BAHUSM.

Tema 6.4 - 3mepenue napameTpoB apGUHHOTO U MPOESKTUBHOTO
npeoOpa3oBaHUs HA OCHOBE aHaiun3a (QYHKIUU KOPPEISAIHU
n300paskeHust ¢ 0000IIEHHBIMU 3TATOHHBIMH (DYHKIHSIMH.

CHCTeM.

Tema 8.1 — [TIlonstue o0 CTPYKTYpHOM ONHCAHUU H©
pacro3HaBaHUU U300paKEHUH.

Tema 8.2 - UckycctBennas HeliponHas ceTb NEOCOGNITRON:

CTPYKTYpHOE  pacllO3HaBaHME  H300paxke 10 MPUHIUT
alalITUBHOTO PE30HAHCA.
Tema 8.3 - Mogenp CTPYKTYpHOrO aHajlu3a KOHTYPHBIX

M300paKeHu, mpeiokeHHas MyYHHKOM U 3aBajUIIMHBIM.
KoHTypHBIE CTPYKTYpHBIE D3JIEMEHTBHI, MPUMEHSEMbIC MpU
COIIOCTABJICHUU; HUX COOCTBEHHBIE IMapaMEeTpbl M IapameTpsl
B3aUMHOTO TTOJIOKEHUSI.

Tema 8.4 - OmHoypoBHEBas HeWpoHHas ceTh Xonduiga-TaHka
JUTSL CTPYKTYPHOT'O PAacIiO3HABAHUS N300paKCHHIA.

Tema 8.5 - O HeoOXOAMMOCTH TPYNIMPOBAHUS MPOCTHIX
KOHTYPHBIX  CTPYKTYpPHBIX  3J€MEHTOB.  JIByXypoBHEBas
nepapxudeckas HEUpOHHAas CeTh Xondunga-Tanka,

pean3yrolas IpUHLKII a1allITUBHOIO PE30HAHCA.
Tema 8.6 — CTpyKTypHOE COMOCTaBICHUE M300pAKEHUM IMyTEM
obxona JiepeBa PELICHUH. OOBEeKTHO-HE3aBUCHMBbIE
OTrpaHUYEHUS], UCIIOJIb3YEMbBIE NPU CONOCTABIECHUH CTPYKTYPHBIX
OIMCaHUM.

Tema 8.7 - MeTonbl rpynnupoBaHusi KOHTYPHBIX CTPYKTYpPHBIX
JIEMEHTOB.  J[ByXypOBHEBOE HEpapXHUeCKOe CTPYKTypHOE
COIOCTABJIICHWE W300paKEHH HAa YPOBHAX CTPYKTYPHBIX
3JIEMEHTOB U IPYIII 3JIEMEHTOB.

Tema 8.8 - [Ipumep peanuzauuu MeTo/1a aJalTUBHOI'O PE30HAHCA
IPpY PEMOHTHPOBAHUHU CTPYKTYPHBIX OIMCAaHUHA KOHTYpPOB B
MEPapXUIECKOM CTPYKTYPHOM KIIaCCHU(PHUKATOPE.

Tema 8.9 - MHOroypoBHEBbIII KOHTYPHBIH CTPYKTYpPHBIN
KJaccupUKaTop, peanu3alus B HEM METoJa aJalTHBHOTO
pe3oHaHCa Ha YPOBHE PEMOHTUPOBAaHUS TPYINI CTPYKTYPHBIX
JJIEMEHTOB.

Tema 8.10 - O mpUMEHUMOCTH CTPYKTYPHOTO KiIacCUpHUKATOPA,
HCIOJIb3YIOLETO €AMHYIO MOJIETh reOMEeTPUUECKOT0
npeoOpa3oBaHus, IS COIIOCTaBJICHHUS n300pakeHu i
TPEXMEpHbIX U IUIOCKUX cueH. Ilytu pemeHuss mnpobiieMsl
CTPYKTYPHOTO aHAJIN3a TPEXMEPHBIX CLIEH.

Tema 8.11 - Ctparerust GpopMupOoBaHus 30H BHUMAHUS: METOIbI
ajJlanTally IOJIOKEHHs, pa3Mepa U (OopMbl 30HBI BHUMAHUS U
Jana3oHa SpKOCTH MHUKCEJIOB BBLIAENIIEMOI0 B HEM 00bEKTA.

CuHTakcH4ecKoe pacno3HaBanue 00pas3os.

Tema 7.1 — @opmanibHble TPAMMATUKU: allhaBUT, MIPEIOKEHUE,
A3bIK, rpammatuka. [Ipumeper  rpammaruk.  [Ipumepsr
MOPOXKACHUS IIPEIIOKEHUM C IIOMOIIBbIO0 IPAMMATHK.

Tema 7.2 - Ilpumepsl omnHcaHHUs JBYMEpPHBIX OOBEKTOB C
IIOMOILIBIO (bopmanbHBIX IrpaMMaTHK. ITpumepsl
CHUHTAaKCHYECKOI0 paclO3HaBaHUs M300paKEHUN XPOMOCOM.

OO0beKTHO-He3aBMCHMBIH  CTPYKTYPHBIi  aHAIM3  Kak
ajJbTEpHATHUBA OrpaHH4€¢HHBbIM BO3MOKHOCTAM
KOPPeJSIHHOHHBIX PACNO3HAKIIMX CHCTEM H JKCIEePTHBIX

AHaJan3 H300pakeHUil Ha 0CHOBE NIPU3HAKOB TEKCTYPbI.

Tema 9.1 — Ionsitue o Tekctype. Onucanne TEKCTYphl HA OCHOBE
CTaTUCTUYECKUX NTPU3HAKOB.

Tema 9.2 - Omnucanue TEKCTypbl Ha OCHOBE CHEKTPAJIbHOTO
MOIX0/1a.

Tema 9.3 - Onucanue TEKCTYpPbl HA OCHOBE MATPHI] CMEKHOCTH.
Tema 9.4 - OnucaHue TEKCTYphl C IMOMOIIBIO aBTOPETPECCUU
SPKOCTH TMHKCEJIa M0 €ro OKPECTHOCTSM Pa3HbIX MOPSAIKOB.

Tema 9.5 - Onucanue TEKCTypbl MO IUIOTHOCTU PacCIpEeNICHUs
rpaHull pa3Horo HampasieHus. OmnucaHue TEKCTYphl IO
CEKBEHTaM.

Tema 9.6 — Oncanne TEKCTYphI C TOMOITBI0 Macok JlaBca.




Tema 9.7 - Onucanue TEKCTypbl C IOMOILBIO THUCTOTPAMM
napameTpoB (popMbl TekcenoB. MeToJ onpeeneHuss U3MEHEHNs
HAKJIOHA TIOBEPXHOCTH IO MPOCKTHBHOMY IPeoOpa30oBaHUIO
Ha0JII01aeMbIX Ha HEH TEKCEJIOB.

Cemectp 7

10 AHa/1U3 KOHTYPHOI MH(pOPMALMH.

Tema 10.1 — ITonsiTue rpaauenTa. Berauciienue nosist rpaiieHTOB
¢ momotbio Macok [Ipesutt, Cobens, PobGeprca.

Tema 10.2 - Beigenenue rpanun; ¢ nomomblo LOG- u DOG-
¢GUIBTPOB.

Tema 10.3 - [TocTpoeHne KOHTYPOB C TOMOIIBIO IETEKTOPa KpaeB
Ksnnu.

Tema 10.4 - AnmpokcuManusi KOHTYpa OTpPE3KaMH IPSMbIX
JUHUNA METOJI0OM HaUMEHbBIIINX KBAJAPATOB.

Tema 10.5 - [IpeobpazoBanue Xada.

1 | Pacmo3naBanue o0ObeKTa U ONIPEICTICHUE €ro 4
JIEKAPTOBBIX KOOPIUHAT HA N300paKECHUH
MyTEM BBIUUCIECHUS (PYHKITUU B3aMHOM
KOPPEJISALHMH B MPOCTPAHCTBEHHO-BPEMEHHOM
obnactH

2 | Pacno3HaBanue 0OBEKTOB HA M300paKEHUH 4
OIpeJIeTICHNE MTapaMeTPOB HX
[IPOCTPAHCTBEHHOI'O BpaLLEHUS U
MacITabupoBaHUsl OTHOCUTEIIFHO 3TAJIOHA
MCTOJOM KOPPCIALUHU B ITOJISIPHO-
Jorapu(MUUECKON cUCTeME KOOPIMHAT

11 @OuabTpanys 1 yJy4llleHHe KauecTBa H300pakeHuil.

Tema 11.1 - VYnydmeHnue KadecTBa H300paKEHHUS ITyTEM
peryJmpoBaHus JIOKaJIbHON KPYTHU3HBI IepeAaTOYHON
XapaKTepUCTUKH «BXOJHAas SAPKOCTb IHUKcena / BBIXOAHAs
APKOCTb ITUKCEJIA».

Tema 11.2 - ViayumeHue KkadecTBa HU300paKeHHUsI IyTeM
yJAaneHus OIIpeeIEHHBIX Y4acTKOB 11 KTpa ero
IPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.3 - ViyumeHue kauecTBa H300pa)KEHUSI C IOMOILBIO
HU3KOYAaCTOTHOM M BBICOKOYACTOTHOM  QWIbTpaLuud B
IIPOCTPAHCTBEHHOM obnacTu U obnactu CIIEKTpa
IPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.4 — Mopddonornueckue METOAbl aHAIN3A U YIyUIIEHUS
HU300pakKeHUI.

Tema 11.5 — Meauanusiii uibTp.

Tema 11.6 — 'eomerpuueckuii puiabTp

3 | UccnenoBanue Meroaa u3MepeHus 3
napameTpoB adduHHOTO TpeoOpa3oBaHMs
M300paKeHUI

4 | Pacio3naBanue 00bEKTOB Ha U300PaKEHUU 3
MeronoM Pypbe-MeinHa

5 | Pacno3naBanue n3o0pakeHUM, MOJBEPTHYTHIX 3

adbUHHBIM PeoOpa30BaAHUIM

Bcero 17

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEACHBI B TaOHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

4.5. BrInonHeHHE KypcoBOTO MPOEKTa/ KypCOBOH pabOTHI
Y4eOHBIM ITAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4Jarommxcs
Buzasl caMmocTosTebHOM paboThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuma 7 — Bunbl caMocTosTenbHON pabOTHI U €€ TPYAO0EMKOCTh

N3 aHux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MPAaKTHYECKOM |pasnuena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbI€ 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTb NPUBECHBI B TabIuIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

. Bceero, | Cemectp 7,
Bun camocrostenbHOl paboTh
qac qac
1 2 3
W3ydenune TeoOpeTHUECKOTO MaTepraa
25 25
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyuemy KOHTPOJIIO 75 75
ycrneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbhbie pabotel 3a0uHuKOB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 7 7
arrecraiuu (ITA)
Bceero: 57 57

No

/o

N3 Hux No
TpynoeMKocTb, | TPaKTUYECKOM | pa3aena
Haumenosanue nabopatopHbIx paboT pyA o [ 1P pasit
(dac) MOATOTOBKH, | JTACIIHIT
(gac) JIUHBI

5. IlepeueHb yueOHO-METOINYECKOTO 0OeCIeUeHHUs
JUTSI CAMOCTOSITEIILHOM paOOThI 00YUAIONMIMXCS IO TUCIUIUINHE (MOJTYITIO)




Y4eOHO-MeToAnYeCKHe MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00ydaromuxcs yKas3aHbl B
I.II. pa3aesnos 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Komiuectso 3x3eMInIsIpoB B

7. TlepedeHb IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH()OPMAIIOHHO-TEIIEKOMMYHHUKAIIMOHHOI ceTh «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeIIbHBIX pecypcoB UHPOPMAIIMOHHO-
TENIEKOMMYHUKAMOHHOW ceTH «VIHTepHeT», HEOOXOMUMBIX [UIsi OCBOCHHUS JUCLUILIMHBI
npuBeeH B Tabmwuie 9.

Tabmuna 9 — IlepedeHb SJIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue

[lngp/ bubnuorpaduueckas ccpliika OnoImMoTeKe
URL anpec
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.391 C | CepuxoB B.C. Iludposas o6paboTka 50
32 curHanoB. Y4eoHnoe nmocobue / B.C. Cepuxos,

B.P. JIymus. — Cankr-IlerepOypr: I'YAII,

2014. 109 c.
004.9T 65 | I'oncanec, P. [ludposas o6padoTka 5

uzoopaxenwii / P. ['oncainec, P. Bync ; mep.
JI. U1. PyGanos, niep., pex. I1. A. YHouwna. - 3-¢
U3, uctp. u goi. - M. : Texnocgepa, 2012. -
1104 c.

http://e.lanbook.com/books/
element.php?pll 1d=68475

BoinkoB B.}O. AnantuBHble 1 HHBApUAHTHBIE
ITOPUTMBI 0OHAPY>KEHUSI OOBEKTOB Ha
n300pakeHIsIX M X MozenupoBanue B Matlab
[DnexTpoHHBIH pecypc] : yueOHOoe mocodne. —
Onextpon. aan. — CII6. : Jlans, 2014. — 192 c.

004.9 K 78 | Kpacwibsaukos, H.H. Iludposas o6paboTka 65
2D u 3D-uzo6paxkenuii [Teker] : yueOHOe
nocooue / H. H.Kpacunsaukos. - CI16. : BXB
- [lerepOypr, 2011. - 608 ¢

http://window.edu.ru/resource/232/59232/ | ®ucenko, B.T. KommnerorepHas 06paboTka u
files/itmo292.pdf pacro3HaBaHHe H300paxkeHuil. Y4ueOHoe nmocodue. /
B.T. ®ucenko,.T.}O. ®ucenko. — CII6: CIIOI'Y
HNTMO, 2008.-193 c. Pexum gocryna B €qUHOM
OKHE 00pa30BaTeIbHBIX PECYPCOB

004.9 O-23 | O6paboTka u aHaIM3 U300paKEHNH B 3a1a4ax | 15
MAIIMHHOTO 3PEHHUSI : KYypC JEKIUN U
npakTuaeckux 3ausatuil / 10. B. Busunbtep [u
ap.]. - M. : ®usmarkuura, 2010. - 672 ¢

http://books.google.ru/books OnexrponHas kaura Szeliski R. Computer Vision:
Algorithms and Applications / R. Szeliski.—

Springer, 2010. — 812 pp.

004.9T 65 | I'oncaiec, P. lludposas o6padboTka 20
nzoopaxkenuii B cpeae MATLAB [Tekcr] :
monorpadus / P.I'oncanec, P. Bync, C.
OnauHc ; nep. B. B. Yenbpkos. - DneKTpoH.

TeKcToBBIE JaH. - M. : Texnocdepa, 2006. -
615 c.

http://www.mathworks.com/help/toolbox/ | PyxoBocTBO monb3oBartens nakera aias o0paboTKu
images/images_product page.html uzobpaxennii B MATLAB

http://www.ipol.im/ DJIEKTPOHHBIN KypHAI 10 00pabOTKE U ANroOpuTMaM
aHanmu3a n3obpaxennii «Image Processing On
Line».

004 K 78 Kpacunenukos, H. H. Komnsrorepnas 75
o0paboTka nzo0paxkenuit. Mopdonornyeckue
OIepaIiy U X IPUMEHEHHE : y4eOHOe
noco6ue / H. H. Kpacunsaukos, O. U.
Kpacunbnukosa ; C.-Iletep6. roc. yH-T
a’pokocm. mpubopoctpoenus. - CIIO. : U3a-
Bo ['YAII, 2010.-42 ¢

http://e.lanbook.com/books/
element.php?pll_1d=68475

Bonkxos B.}O. AnantuBHble 1 HHBapHaHTHbIE
ITOPUTMBI OOHAPYKEHUSI 0OBEKTOB Ha
n300pakeHNsIX M X MojienupoBanue B Matlab
[DnexTpoHHBIH pecypc] : yuebHoe mocodue. —
OnekrtpoH. naH. — CII0. : Jlans, 2014. — 192 c.

004(075) Kpacunsuukos, H.H. 103
K78 MyJIbTUMEINATEXHOJIOTHH B
WH(POPMAIIMOHHBIX CHCTEMaX.
[IpencraBnenne u 06padoTka U300paKeHUN B
KoMIbloTepe : yueOHoe mocodue / H.
H.Kpacunsuukos, O. U. Kpacunsaukosa ; C.-
[Terep®. roc. yH-T a9pOKOCM.
npubopoctpoenus. - CII6. : Uzn-so I'YAII,
2007.-132¢

8. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpoOrpaMMHOIO OOECIEUYEHHs, HCIOIb3YEMOr0 MpPU OCYIECTBICHUH
00pa30BaTEeNBLHOrO NPOIEcca 10 AUCLUILIUHE.
[Tepedenp UCnoONb3yeMOro IpOrpaMMHOro odecrieueHus npejacTasieH B Tadaue 10.

Tabnuna 10— [lepeyerp mporpaMMHOT0 o0ecredeHust

Ne i/ HaumenoBanue

004 T 81 Ty, Jx.IIpuHuuns! pacno3HaBanust o0pazoB / | 5
Hx. Ty, P. I'oncanec ; nep. ¢ anra. U. b.
I'ypeBuy, pen. nep. 10. U. XKypasnes. - M. :
Mup, 1978. -411 ¢

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. [lepeuenn UH(OPMAIMOHHO-CIIPABOYHBIX CUCTEM,UCITIOJIb3YEeMBIX npu

OCYIIECTBJIEHUH 00pa30BaTEIbHOIO MpoLiecca M0 AUCIUIIINHE




[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabimue 11.

Tabnuna 11— I[lepeuenb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Or1eHKa KOMITETEHITHN

5-0aiUIbHAas IIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmumel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

— JIeJIaeT BBIBOALI M 000OIICHHUS;
— BJIJICET CHCTEMOMU CIIeUaTN3UPOBAHHBIX TTOHSITHH.

o Kk
— IpaBUJIBHO BBINOJIHUI OT 70% 110 89% TECTOBBIX 3aJaHUI .

Ne HaumenoBaHue cocTaBHOM YacT
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl

Howmep ayautopuun
(pu HEOOXOMMOCTH)

MYHBTHMCHHﬁH as JICKOHUOHHAs ayAIUTOPUA

«YyIOOBJICTBOPUTEIIBHO»
<GavYTCHO»

— 00y4Jaromuiicsi yCBOMJI TOJIBKO OCHOBHOHM NMPOrPaMMHBIN MaTepHal,
[0 CYIIECTBY M3JIaraeT €ro, OMUPAsCh HA 3HAHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI,

— JIOITyCKAaeT HECYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— WCTIBITBIBACT 3aTPYIHEHHS] B TMPAKTHYECKOM NPUMEHCHUW 3HAHUH
HATPABIICHUS;

— cJ1abo apryMEeHTHPYET HAayYHBIC MTOJIOKCHHUS,

— 3aTpynHsAETCS B (POPMYITHMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YAaCTHYHO BJIaJICET CUCTEMOM CICIIMaTH3UPOBAHHBIX MIOHSATHHA.

— IPABMIILHO BBIMOIHHI OT 51% 110 69% TECTOBBIX 3aJaHUH .

KomnberorepHnas knacc

3 YuranbHbI 321 OMOINOTEKH

10. Ouenounsle cpeacTBa JUIs IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBAJISA IPOBEACHHUS IPOMEKYTOUHOW aTTecTaluu
00yyJaronmxcs no JMCUUILIMHE TTpUBEIeH B Tabnuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISL IPOBEICHHUS IPOMEKYTOYHOHN aTTeCTalluu

«HEYIOBJIETBOPUTEIILHO»
«HE 3a4TEHO»

— o0Oydaromuiicss HE YCBOWI 3HAYUTCILHOM YacTH IPOTPaMMHOIO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE MOJIOKECHHUS;

— He popMyIUpPYET BHIBOAOB U 000OIIECHHIA.

— IPABHIILHO BBIMOMHHI MeHee 51% TecTOBBIX 3a1aHui .

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOUHBIX CPEACTB

OK3ameH Crucok BONPOCOB K 3K3aMEHY;

10.2. B KkauecTBe KpHTEpHEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHas  mKaja — MOAYJIBbHO-PEHMTHHIOBOM  cHCTeMbl  YHHUBEPCUTETa,  IpaBHIIa
WCIIOJIB30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH

10.3. TumoBble KOHTPOJIbHBIE 3a/IaHHS MJIX UHBIC MAaTEPHAIbI.
Bomnpocs! (3agaun) u1st 5K3aMeHa MpeicTaBieHbl B Tadmmme 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa

Or11eHKa KOMITETEHITUH

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-OayUIbHAs HIKaIa P p (opmpo

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONMUPAsICh HAa 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHO» TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC TOJOXKECHHS C MPAKTUYECKON
«3a4TEHO JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATHM.

— NIPaBHIIBHO BBIMOAHMI 0T 90% 110 100% TecTOBLIX 3aJaHUM .

Ne i/ [Tepedens BOmpocoB (3a71a4) Uil 9K3aMeHa Kon
MHAMKATOpa

1 AKTHBHBIE U ITACCUBHBIE €CTECTBEHHBIE U UCKYCCTBEHHBIE I1K-2.3.1
3pUTENBbHBIE CUCTEMBI, CBSI3b X KOHCTpYKLUHU co cBoiictBamu | [IK-2.V.1
OKPYXaIOIIEH Cpeabl. [IK-2.B.1

2 Bunb! undopmanym, n3BiekaeMoi €CTeCTBEHHBIMU U I1K-4.3.1
VCKYCCTBEHHBIMU 3PUTEIBHBIMU CUCTEMAMH U3 [IK-4.V.1
BOCIIPUHUMAEMBIX BHJICOJIAHHBIX. I1IK-4.B.1

3 TpyaHocTH pacnio3HaBaHUS U MHTEPIPETALUU

BUJIeOMH(OpMaIu, 00yCIIOBJIEHHBIE CBOMCTBAMU
OKPY’KaIOIIEr0 MUPA U KOHCTPYKLIMEH 3PUTEIbHBIX CUCTEM.

4 [TpeobpazoBanue Dypne, ero cBoiicTa. [lepenarounas
¢yHkuus cucreMsl. [lonsTre GuibTpa.

OOyyarommiics:

— TBEP/IO YCBOWJI MPOTPAMMHBINA MaTepHall, TPAMOTHO U TIO CYIIECTBY
M3JIaracT ero, OMUPasCh Ha 3HAHHUS OCHOBHOMU JINTEPATYPHI;

— He JIONYCKAaeT CYIIECTBCHHBIX HETOUHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHUCCKOW JCSITEIBHOCTHIO
HaTpaBJICHUS;

— APTYMEHTHPYET HAYYHBIE MOJIOKECHUSI;

«XOpOLLIO»
«3a4TEHO

5 [Tponyckarolye 1 0TpakarIre roJ0rpaMMBl.

6 Ontuueckoe npeodpazoBanue Pypoe. ["onorpaduueckuii
KoppensaTop. CormacoBaHHbIA U BOCCTAHABIMBAIOIINI
(GUIBTPBI.

7 ["onorpaduyeckre pacro3HarONINEe ABTOMATHI.

8 Pacno3naBanue usoOpaxkenuit metogqom Oypre-Meinnnna,
IIPEUMYIIECTBA U HEIOCTATKH.

9 Pacno3naBanue 006pa3oB B MPOCTPAHCTBE TPU3HAKOB.

ITocTpoeHne TUCKPUMHUHAIMOHHOM ITOBEPXHOCTH IS
HOPMAaJIbHO PaclpeaeiIeHHbIX BEKTOPOB MPU3HAKOB C
M3BECTHOM KOBAPUALIMOHHON MaTPULIEH.




10

Knaccugukanus o6pazoB METOJ0M MaKCUMaIbHOTO
MPaBIOTIOI00MSI.

11

ITocTpoeHne MTMHENHBIX JUCKPUMHUHALIMOHHBIX IIOBEPXHOCTEH
10 U3BECTHOM BBIOOPKE KJIACCH(PUIIMPOBAHHBIX 00Pa30B.

29

VYiydienue KauecTBa U300paKeHUs IIyTEM PeryIupOBaHHS
JIOKAJIbHOW KPYTHU3HBI MEPEIaTOUYHON XapaKTePUCTUKHI
«BXOAHAas APKOCTb IMUKCEJIA / BbIXOHAA APKOCTH IMUKCCIIAY.

12

[TocTpoeHre HENMHENHBIX PA3ACIAIONIMX TOBEPXHOCTEN B
MOJIHOM 0a3uce OPTOHOPMHUPOBAHHBIX JIMHEHHO-HE3aBUCUMBIX
HEJIMHEHHBIX ()YHKIHA.

30

IIpeoOpazoBanue Xada.

31

Anmpoxkcumanys KOHTypa OTpe3KaMHy MPSIMbIX JIMHUI
METOJOM HaUMEHBIINUX KBAJAPATOB.

13

[Tonuuowmsl Jlexanpa, Jlareppa, DpmurTa.

14

[TocTpoeHue NOIHOK CUCTEMBI JIMHEHHO-HE3aBUCUMBIX
OPTOHOPMHMPOBAHHBIX (PYHKIIMI MHOTUX ITIEPEMEHHBIX Ha
OCHOBE IOJTHOM CHUCTEMbI JTUHEHHO-HE3aBUCHUMBIX
OPTOHOPMHMPOBAHHBIX (PYHKITMH OJTHON EPEMEHHOM.

32

Mogenb CTpyKTYpHOTO aHalin3a KOHTYPHBIX U300paKeHUH,
npeaiokeHHass MydHHKOM M 3aBAJIMIIMHBIM.

33

Brinenenue rpanu ¢ nomonisio LOG- u DOG-punbTpos.
[TocTpoeHHE KOHTYPOB C IOMOIIBIO JeTeKTopa KpaeB KoHHH.

15

Mertoa rpaiMeHTHOTO CITyCKa. AJITOPUTM 00ydeHUs
NepLEenTPOHA KaK YacTHBIN Ccllydyail MeToja rpaiueHTHOTO
CILyCKa.

34

[TonsTue rpaguenTa. BerauciaeHnue nosis rpaJueHToB C
nomoinbio Macok IIpesutt, Cobensi, PoGepTca.

35

[TonsiTue TekcTyphl. ONMKUCaHUE TEKCTYPhI C IIOMOIIBIO MaCOK
JlaBca.

16

UckycctBennas neiiponnas cetb BACKPROPAGATION,
JITOPUTM ee 00yUeHHUsI.

36

[Tonsitue Tekctypbl. OnrcaHue TEKCTYPhI C TOMOIIBIO
THECTOTPAMM IapamMeTpoB (DOPMBI TEKCEIIOB.

17

[ToHsTHS KOBapUAIMOHHON MATPUIIBI U COOCTBEHHBIX
BekTopoB. [IpeobpazoBanue Kapynena-Jlosna.

18

Kitacrepusanus meronom K urepaTuBHBIX BHYTPUTPYIIIIOBBIX
CPEIHHUX.

37

[Tonsitre TekcTypbl. Onrcanue TEKCTYPHI MO MIIOTHOCTH
pacnpeeseHus IpaHull pa3Horo HanpasiieHus. Onucanue
TEKCTYPHI 110 CEKBEHTaM.

19

Krnacrepuzanusi THCTOrpaMMHBIMEA METOJIaMU U METOJIOM
rpadoBoro pazoMeHUsI.

38

[Tonsitue TekcTypbl. OnrcaHue TEKCTYPhI C TOMOILBIO
aBTOPETPECCUU APKOCTHU ITUKCEIIA IO €70 OKPECTHOCTAM
Pa3HBIX IOPSJIKOB.

20

Mertpuku B IpOCTpaHCTBE NpU3HAKOB. PaccTosHue
Maxanonobuca.

39

ITonsTue TCKCTYPHI. Onucanue TEKCTYPhI HAa OCHOBE MAaTPpUIL
CMC)KXHOCTH.

21

NuBapuanTHble npu3Haku. [Ipoekuuu npu3HakoB Ha
MOJIIPOCTPAHCTBA, MHBAPUAHTHBIE K IPEOOPa30BaHUIO.
MowmenTHbIe nHBapuaHThl. IHBapuaHThl Dyphe.

40

ITonsTue TCKCTYPHI. Onucanue TEKCTYPhI HA OCHOBC
CIICKTPAJIBHOI'O IMMOAXO0Ja.

22

[Tpoekuus n300pakeHns: Ha TPOCTPAHCTBA, MHBAPHAHTHBIE K
Ttuiry 06bekTa. Criocod mocTpoeHus 0000IIEHHBIX ATATIOHHBIX
GbyHKUMH 1715 U3MepeHust napaMeTpoB adGUHHOTO
peoOpa3oBaHMUsL.

41

ITonsTue TCKCTYPHI. Onucanue TEKCTYPhI HA OCHOBC
CTATUCTUYCCKUX ITPHU3HAKOB.

23

W3mepenune mapamMeTpoB CMEUICHUS U HEPAaBHOMEPHOTO T10
HaMpaBJICHUIO MacIITAOUPOBAHMSI C IOMOIIBIO KOPPESALUU
n300pakeHusi ¢ 0000IIEHHBIMU 3TAIOHHBIMH (DYHKIMSIMH.

42

OOBEKTHO-HE3aBUCHUMBIH CTPYKTYPHBIN aHAJIN3 KaK
albTepHATHBA OIPAHUYEHHBIM BO3MOKHOCTSAM
KOPPEJSIIMOHHBIX PACIIO3HAIOUINX CUCTEM U SKCIIEPTHBIX
cucreM. O011ee MOHATHE O CTPYKTYPHOM OIUCAHUU
M300pakKeHHI.

24

W3mepeHue nmapaMeTpoB BpalIeHHUs, 3¢pKaIbHOIO OTPAXKEHUS
Y MacIITabMpOBaHUS C IOMOIIBIO KOPPESLUN U300paskeHUs
¢ 0000LIICHHBIMH TAJIOHHBIMU (DYHKIHSMHU.

43

Merton onpeneneHrs U3MEHEHHUSI HAKIIOHA TOBEPXHOCTH 110
MIPOEKTUBHOMY MPEe0Opa30BaHNI0 HAOI01aeMbIX Ha HEH
TEKCEJIOB.

25

CuHTakcuyeckoe pacrno3HaBaHue 00pazoB. @opmalibHbIe
rpaMMaTuKU: andaBuT, MpeIoKeHne, I3bIK, TPaMMaTHKA.
[Ipumepsl rpammaTuk. [IpuMepsl MOPOKAECHUS PEAIIOKEHUN
C MIOMOILBIO TPAMMATHK.

44

Crparerust GopMUpOBaHMS 30H BHUMAHUSI: METO/IbI
aJlanTalyy NOJ0KeHus, pa3Mepa v popMbl 30HBI BHUMAaHUS U
JIMara3oHa SPKOCTH MUKCEJIOB BBIACISIEMOT0 B HEM 00BEKTA.

26

[Ipumeps! onucanus IByMEPHBIX 0OBEKTOB C ITOMOILBIO
¢dopmanbHBIX rpaMMaThK. [IprMepbl CHHTAaKCHYECKOTO
pacro3HaBaHUsI XpPOMOCOM.

45

O npuUMEHHMOCTH CTPYKTYpPHOTO Kiaccudukaropa,
UCTIONB3YIOLIETO €AUHYIO MOJEIb T€OMETPUIECKOTIO
npeoOpa3oBaHus, Ul COMOCTABICHUS N300paKeHUH
TPEXMEPHBIX U IJIOCKUX clieH. [TyTu pemenus npodieMsl
CTPYKTYPHOT'O aHaJIM3a TPEXMEPHBIX CLEH.

27

VYiydiieHne KkauecTBa H300pakeHuUs C TOMOILBIO
HU3KOYaCTOTHOM U BBICOKOYACTOTHOW (DUIIBTpALIUU B
MIPOCTPAHCTBEHHOW 00JIaCTH U 00JIACTH CIIEKTpPa
IIPOCTPAHCTBEHHBIX YACTOT.

46

MHOroypoBHEBbIN KOHTYPHBIN CTPYKTYPHBINA KJIaCCU(PUKATOP,
peanusanys B HEM METO/Ia aJallTUBHOIO PE30HAHCA HA YPOBHE
PEMOHTHUPOBAHMS TPYI CTPYKTYPHBIX JJIEMEHTOB.

28

YnqueHHe Ka4ycCTBa I/I306pa)KeHI/I}I MyTeM yAAJIICHUA
OMMPEACIICHHBIX YYAaCTKOB CIICKTPa €TI0 MPOCTPAHCTBECHHBIX
qaCTOT.

47

[Tpumep peanuzanuu METOAA aJallTUBHOTO PE30HAHCA IIPU
PEMOHTUPOBAHUHU CTPYKTYPHBIX ONHMCAHUN KOHTYPOB B
UEPAPXUUECKOM CTPYKTYPHOM KJIACCH(PHUKATOPE.

48

MeTtons!l rpynnupoBaHusl KOHTYPHBIX CTPYKTYPHBIX
JJIEMEHTOB. /IBYXypOBHEBOE HEPAPXUYECKOE CTPYKTYPHOE




COIOCTaBJICHUE U300paKEHU Ha YPOBHAX CTPYKTYPHBIX
JIEMEHTOB M IPYIII JIEMEHTOB.

49

CTpyKTypHOE CONOCTaBIEHUE U300paKeHUH ImyTeM 00X0/1a
nepesa perieHuii. KOHTYpHBIE CTPYKTYPHBIE 2JIEMEHTBI,
IMPUMCHACMBIC ITPU COITOCTABJICHUHU; UX COOCTBEHHBIE
napaMeTpbl U apamMeTpbl B3aUMHOTO T0JI0kKeHHs. OOBEKTHO-
HC3aBUCUMBIC OI'paHUYCHUSA, UCITIO0JIb3YCMBIC IIPHU
COIIOCTABJICHUH CTPYKTYPHBIX OIHCAHUIA.

50

O HE0O0X0AMMOCTH IPYIIIUPOBAHUS IPOCTHIX KOHTYPHBIX
CTPYKTYPHBIX 3JIEMEHTOB. JIByXypOBHEBas Hepapxuyeckast
HeiiponHas cetb Xonuina-Tanka, peanu3yromas IpUHIHIT
aJlalTUBHOIO PE30HAHCA.

51

OnnaoypoBHEBas HelipoHHas ceTh Xondwiaa-Tanka s
CTPYKTYPHOTO pacro3HaBaHusi H300pakeHUH.

52

HckyccrBennas HeliponHas cetb NEOCOGNITRON:
CTPYKTYPHOE paclo3HaBaHWE M300payKeHUH, TPUHIIHIT
aJIalITUBHOTO PE30HAHCA.

53

AdduHHBIE U TPOSKTUBHBIE IPEOOPA30BAHUS U JIEMEHTHI
M300paKeHHH, YCTOWYMBBIE K TAKHM ITPe0Opa30BaHUSIM.

- IapaMeTphl ONUCAHMSI TPOCTPAHCTBEHHOM (DOPMBI TOBEPXHOCTH.

CooTHecuTe TEPEUNCICHHBIE TEXHOJIOTHH 00paOOTKH H300pakKeHHH C
JaHHBIMH, OTHOCAIIMMHCA K HX OIIHMCAaHHUIO. HquHTaﬁTe TEKCT U
YCTaHOBHTE COOTBETCTBHE. K KaXJOH TO3MIUH, TAHHOH B JICBOM
cTooIe, MoI0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO B IPABOM CTOJIOLIE:

Bompocsr (3amaun) aiist 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

Ne /i [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHJUKATOpa

I'onorpamma KOHTYD

Paspensronias noBEpXHOCTh uHTephepeHIusL

Aunroput™m KoHHu KJIACTEP
Beibepute mocnenoBareabHOCTh JIEHCTBUM, KOTOpBIE HEOOXOAMMO
BBITOJIHUTD, 4TOObI IIOCTPOUTH CUCTEMY aBTOMAaTHYECKON

KIIacCU(PUKAMU OOBEKTOB IO BEKTOPaM IMPHU3HAKOB, paclpeesieHHbIX
0  HOPMAJIbHOMY  3aKOHY  (NPOYMTAMTE  TEKCT, YCTAaHOBHTE
MOCIIEIOBATEIPHOCTh  JCHCTBUI W 3alHIIUTE COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTh OYKB CJIEBa HAMPABO):

a) MOCTPOUTH Pa3JICISIFOIINE TOBEPXHOCTH B IPOCTPAHCTBE PU3HAKOB
Ha OCHOBE CTaTHCTHYECKHUX ITapaMETPOB BEKTOPOB MPU3HAKOB OOBEKTOB,
MOJIeKAITNX KIACCU(PUKALINH;

0) BBIOPATh MOIXOISAITYO IS KIacCH(UKAIIMK O0BEKTOB CUCTEMY
IPU3HAKOB (KOMIIOHEHTHI BEKTOPOB IIPU3HAKOB);

B) PAaCCUMUTATh CTATUCTUYECKHE IMApaMETPhl BEKTOPOB MPU3HAKOB IS
MOCTPOCHHUS X HOPMAJILHBIX PACIPEICIICHUI TSI 00BEKTOB,
MPUHAJICKAITUX Pa3HBIM KJIaccam,

I') U3MEPUTH KOMITOHEHTHI BEKTOPOB NIPU3HAKOB TPEACTABUTEIHLHOTO
MHOKECTBA 00OBHEKTOB.

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

B Tadmurte 17.
Tabnuua 17 — [lepeueHb TeM sl BBIIOJIHEHUsI KYPCOBOT'O MPOEKTa / KypCOBO# pabOThI

HepequL TEM JIA BBIIIOJIHCHUSA KYypCOBOI'O HpOGKTa/ KprOBOﬁ pa6OTBI npeacCTaBJICHbI

Onumure NopsAI0K AEHCTBUN IPU MOCTPOEHUH HA N300pakKeHUU
KOHTYPOB O0BEKTOB aIrOpuTMOM K3HHHM, 3aMIINTE pa3BepHYTHIN
000CHOBAHHBIN OTBET.

Ne /i [TpuMepHBIil mepeueHb TeM Il BBIMOJIHEHUSI KYPCOBOTO MPOEKTa/ KypCOBOM
- paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I IJI1 IIPOBEACHUA HpOMG)I(}’TO‘{HOﬁ arreéCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBIeHbI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Kakue mnporpammubsie maketsi MATLAB  opueHTtupoBansl Ha
pa3pabOTKy HCKYCCTBEHHBIX HEHpOHHBIX ceTeil? [lpouwntaiite TEKcT,
BbIOEpUTE  TPaBWIBHBIH  OTBET WM 3alHIIUTE  APTYMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA!

- Filter Designer;

- Signal Analyzer;

- Neural Network Toolbox;

- Signal Processing Toolbox.

y Koz
Ne n/m IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kakas merpuka yduThIBaeT pa3dbpoc BeKTOpoB 3HadeHui npusHakoB? | [1K-2.3.1
[IpounTaiite TeKkcT, BbIOEpUTE MpaBWIbHBIA oTBeT u 3amumwure | [IK-2.V.1
apryMeHThI, 000CHOBBIBAIOIIIME BHIOOp OTBETA: [IK-2.B.1
- MeTpuka Lo; [1K-4.3.1
- MeTpuka MaxanaHoOuca; [IK-4.Y.1
- MmeTpuka Li; [IK-4.B.1
- MeTpUKa Lo.
2 Kakne cucteMpl Npu3HAKOB MCHOJIB3YKOTCSA JJISI OMUCAHUS TEKCTYpPhI?

[IpounTaiite TeKCT, BbIOEpUTE TpaBWIbHBIE BapuUaHTHl OTBETa W
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB:

- CTaTUCTUYECKHE MOMEHTBHI;

- CIIEKTpaJIbHbIE MPU3HAKH;

- JHepreTuueckue kaptel Jlasca;

Kakue cneunanusupoBannble naketsl MATLAB wucnons3yrorcs as
penieHus 3a71a4 KOMIbIOTepHOTo 3peHus? [IpounTaiite TeKCT, BHIOEpUTE
MpaBUJIbHBIE  BapUaHThl  OTBETOB U 3aAlULIUTE  apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

CootHecute QyHKIMU MPpoBOI 00pabOTKK N300paKeHUN OMOIMOTEKH
OpenCV ¢ TepMHHAMHM, OTHOCAIIMMHUCS K BBINOJIHAEMBIM HMHU
onepanusmM. [IpountaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Kax 101
MO3UIUH, JAaHHOW B JIEBOM CTOJIOIE, MOAOEpPHUTE COOTBETCTBYIOIIYIO
MTO3UIIMIO B TIPABOM CTOJIOIIE:

cv2.imread peoOpa3oBaHKe [[BETOBOTO MPOCTPAHCTBA
cv2.imwrite yTeHue u3 (aiina
cv2.warpPolar appuHHOE IMpeodpazoBaHue




cv2.warpAffine CUCTEMA KOOpJAUHAT
cv2.cvtColor 3amuch B (han

9 Bribepure mnocnenoBatenbHocTh  omepammii  MATLAB, kotopsie
HEOOXOMMO BBINOJHUT, YTOOBI 3arpy3uTh HU300pakeHue u3 ¢aiija B
MaccuB, OTOOpa3sUTh €ro Ha SKpaHe W 3amucath B JApPYyrou (aiin
(mpouMTaliTe TEKCT, YCTAaHOBUTE IOCIEN0BATEIbHOCTh JECUCTBUI U
3alUIIATE COOTBETCTBYIOIIYIO IIOCIICAOBAaTENbHOCT, OYyKB — CJeBa
HaIpaBo):

a) imwrite(f, ‘D:\hisimage\picture*, ‘tif*);

0) imshow(f, []);

B) f=imread(‘D:\myimage\picture.jpg®);

10 HeoOxoaumo i npu peleHny 3a1a4 aBToOMaTH4eckoid 00paboTku
n300pakeHuit Ha si3bpIke Python 3arpykaTh B HETO CKOMITUIUPOBAHHYIO
IPOrpaMMy, 3alHIINTE Pa3BepHYThIH 000CHOBAHHBIN OTBET.

[lepeueHbr TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOY4YaroIIUXCs 3a09HON (hOPMBI
00ydYeHus1, IPeICTaBICHbI B Ta0mie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npeaycmotpeno

10.4. Metonuyeckue  MmaTepuaibl,  OMNpEACNAIOIIMe  MPOLEAyphl  OLIEHHWBAHUS
WHIMKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJAEPKATCA B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIHUIIIIMHBI

11.1. Meronunyeckue ykazaHus il OOYYaIOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOoe M sCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JieKIuMU B
paMKax TUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAy4YHOTO [O3HAHUS, HOBEHIINX
JOCTH)KEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHSAET METOA0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOpMAMOHHYIO0 (pyHKUMHU. JIeKIMs pacKkpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MTOKa3bIBAECT B3aUMOCBS3b C APYTUMHU JUCLUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYaIOMIUMUCS JEKIIMOHHOTO MaTepHaa;

— TIOJyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO € IPENOJaBaATEIEM;

— pa3BuTHE MNpo(ecCHOHATBHO-IEIOBBIX  KAayecTB, JIIOOBU K  TpPEeaMeTy |
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENTbHON pabOThI;

— IIOJIyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuail (BBIAECNATH TIJIaBHBIE MBICIU U
MOJIOXKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HMX B  Pa3iIU4HBIX
bopMyIIHpOBKax);

— TOJy4YeHHe TOYHOTO TOHUMaHUsS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKuMoOHHBIA  MaTepuall MOXKET CONPOBOXKIATHCSH JIEMOHCTpaUMed ClIaugoB U
WCIIOIb30BAaHUEM Pa3IaTOYHOr0 MarTepuajga MpHU TPOBEACHUM KOPOTKHX JUCKyCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHUS OTACTBHBIX TEMATHK IO TUCIUTUIAHE.

11.2. Meronudeckue yka3aHus ISl 00y4arouXCs 0 YIaCTUIO B CEMUHApax
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

11.3. MeTtonuueckne ykazaHus Il OOyYalOIMMUXCA 1O IMPOXOXKICHHUIO MPAKTHUYECKHX
3aHATUU
VY4eOHBIM IIJITAHOM HE MPEyCMOTPEHO.

11.4. Meronuyeckue yka3aHMsa U1 OOy4yaroIIMXCsl 10 BBIIOJHEHHIO Ja0OpaTOPHBIX
pabor

B xoxme BblonHEHHA J1aOOPAaTOPHBIX pabOT OOyYaroIUICs JODKEH YIIyOuTh U
3aKpENUTh 3HAHHWs, NPAKTUYECKUE HABBIKH, OBJAJCTh COBPEMEHHOW METOAMKOM M TEXHUKOU
HKCHEPUMEHTa B COOTBETCTBUM C KBAJU(UKALMOHHON XapaKTEpPUCTHKOH 0O0y4arolerocs.
BoinonHenue nadopatopHbiX pabOT COCTOUT M3 3KCHEPHUMEHTANIbHO-IIPAKTUUECKOM, pacueTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Beinonnenune nabopaTopHbIX paboT 00ydaromuMcs SIBJISE€TCS HEOThEMJIEMOM YacTbio
W3yYEHUS JUCIMIUIMHBI, OIpeneIieMOi ydeOHBIM IIJTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaoIUM pellIeHUe CIeIYIOIUX OCHOBHBIX 3ajjau 00y4aromerocs:

— IpUOOpETeHHE HABBIKOB MCCJIEIOBAHMUSA IPOLIECCOB, SIBIEHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOW JUCLMILIMHBL,

— 3aKpEIUICHHE, PAa3BUTHE MU JETAIN3alMs TEOPETUYECKUX 3HAHWN, IOJYYEHHBIX Ha
JEKUUAX;

— TOJy4YeHHe HOBOI MH(OpPMAaLMU 110 U3y4YaeMOW JUCIUILINHE;

nproOpeTeHNe HAaBBIKOB CaMOCTOSATENIbHOW padoThl ¢ 1a00paTopHbIM 000pYyIOBAHUEM U
npubopamu.

11.5. Metonuueckue ykazaHus JJisi 00Y4arOIIUXCs 1O BBITTOJIHEHUIO KYPCOBOTO TIPOEKTa/
KypcoBOH pabOThI
YueOHBIM IJIAaHOM HE TIPETyCMOTPEHO.

11.6. Metonuyeckue ykasaHus JUIsl 00y4arOMXCsl O MPOXOXKACHUIO CAMOCTOATEIbHON
paboThI

B xoze BBITIOJNIHEHHS] CaMOCTOSITEIHFHON pabOThI, 00yYalOMUiCs BBITIOJIHAET PaboTy Mo
3aJJaHUI0 M TP METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyuatromuxcst mo 3aoyHoi (opme O0OydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTIOYATh B c€0s1 KOHTPOJIBHYIO paboTy.

B mnpouecce BBIMOTHEHHUS CaMOCTOSITEIbHOM palboThl, Yy oOydaromierocs (popMHpyeTrcs
1enecooOpa3Hoe IIaHUpPOBaHUE pabovyero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HABBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUH, 0OECIeYMBAET BBHICOKHUN
YPOBEHb YCIIEBa€MOCTH B TMEPHOJ OOY4YEHHS, MOMOraeT TMOJYYUTh HABBIKU IOBBIIIEHUS
poheCCHOHATBLHOTO YPOBHSI.

MetoauueckumMy ~ MaTepualiaMM,  HalpaBISIIOINIMMH  CaMOCTOSITENIbHYIO  paboTy
o0yyaromuxcs, sIBISI0TCA:

—  y4eOHO-METOJMYECKUN MaTepHa 1o JUCIHILINHE;

METOJIMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX palboT (i 00ydaromuxcs 1o
32049HOM (hopMe oOyUueHus).



11.7. Metonuueckne YyKa3zaHWsl I OOYYaIOIMIUXCSA 110 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAGMOCTH TNIPEIyCMaTpUBaeT KOHTPOJb KayecTBa 3HAHUU
00y4arouMxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIMCIHIIIHHEL

11.8. MeTonuueckue ykazaHUs JJII OOYYAIOMIUXCS O MPOXOXKIACHUIO MPOMEKYTOUHON
aTTeCTaIUU.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS — MpeAycCMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4YeHHs MO AuciuruinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYarolMMcs B Ipolecce
M3YYEeHUS BCEHM NUCIUILUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOATEIHHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj; SK3aMEHAIIMOHHOW CEeCCHMM W 3aBepIIAeTCsl aTTECTAllMOHHOM OLICHKOW «OTIMYHOY,
«XOPOLOY, «YIOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




