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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH 1M(POBBIX JaHHBIX)» BXOIMUT B 00pa30BaTEIbHYIO
porpaMmy BBICIIEr0 0Opa30BaHuUs — MPOrpaMMy OakajaBpHaTa 10 HAIPABJICHUIO MOIrOTOBKH/
cnenuansioctd 09.03.01 «Wudopmartnka u BeIMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM WHMOpPMALMM M ynpaBieHus». Jlucuuruna
peanusyetcs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIEIYIOIIMX KOMITCTCHIIUH:

TIK-2 «CnocobeH OCyLIeCTBIISATh KOHLENTYyalbHOE, (YHKIHMOHAIBHOE M JIOTHYECKOE
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

IIK-4 «Crnocoben pa3pabaTbiBaTh TpeOOBaHHS U MNPOCKTHPOBATh MPOrPAMMHOE
obecrieueHue»

CozepxaHue TUCHMIUIMHBI OXBAThIBAET KPYTI BOIPOCOB, CBSI3AHHBIX C aBTOMAaTHYECKON
00paboTKOM, aHATM30M U PACIIO3HABAHUEM H300pasKEeHHUH.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMAaTPHBACT CleAyIole (HOPMBI OpraHU3aLUN
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTAIIUH.

IIporpamMmoii JUCUMIUIMHBI TPELYCMOTPEHBI CIECAYIOIIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OOmasi TPyI0eMKOCTh OCBOCHHSI JHCIMILUIMHBI COCTaBISIT 4 3aYCTHBIX eIUHULBI, 144
yaca.

SI3bIK 00yUEHHMS 10 JUCHHUIUIMHE KPYCCKHU »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenonaBaHusl JUCHUILIMHBL «AJTOPUTMBI 00pabOTKM LM(POBBIX JaHHBIX»
SIBJISETCs (POPMHUPOBaHKe NPOPECCHOHATBHOM MOATOTOBKH CTYACHTOB B O0JIACTH COBPEMEHHBIX
MPAaKTHYECKUX  METOJOB  MPOEKTHPOBAHUSI U COMPOBOXKICHHUS
MH(QOPMALIMOHHBIX CHCTEM pa3JIMYHOTO HA3HAYCHUS B YaCTH ABTOMAaTHYECKOH 00paboTku,
aHaM3a U Pacro3HABaHUS H300PaKEHUH.

1.2. JlucuuruiviHa  BXOAUT B
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

TCOPECTHYCCKUX u

OI1 BO).

COCTaB  4acTH, (OPMUPYEMOH  y4aCTHUKAMHU

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIbTaTOB O0YYEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOY4YalOIIMiiCsS TOJDKEH 00JamaTh CIeayOINMH
KOMITCTEHIIMSMH WM UX 4YacTsMU. KoMIeTeHIny 1 MHIUKAaTOPbl UX JTOCTHXKCHUS IIPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Kon u
Kareropus (rpynma) Ko 1 HanMeHOBaHUE HHANKATOPA TOCTHKECHUS
HalMEHOBaHUE
KOMIIETEHIIUN KOMIIETCHIN
KOMIIETCHINN
[1K-2.3.1 3HaTh METOABI KOHIIETITYaJIbHOTO,
(DYHKLIHMOHAIBHOTO M JIOTHYECKOT0
IIPOCKTUPOBAHMUS, IPUHIIHIIBI pa3paboTKH
TEXHHKO-3KOHOMUYECKHX XapaKTEePUCTUK
I1K-2 Cnocoben ap p
BapUaHTOB KOHIENTYaIbHON apXUTEKTYpBI
OCYIIECTBIIATH
IK-2.Y.1 ymeTs pa3pabaTbIBaTh TEXHHKO-
KOHILIENTyalbHOE,
9KOHOMHUUYECKOE 000CHOBAHHUE, OTIPEACIIATH
(DyHKIIMOHATIBHOE U .
[podeccronansHbie HOrHECKOe KIIFOUEBBIE CBOHCTBA CUCTEMBI, ONIPEACIATh
KOMITETCHIINN OTpaHMYCHUS CUCTEMBbI, BApHAHTHI
MIPOEKTUPOBAHKE N
KOHLIENTYalbHON apXUTEKTyPbl CHCTEMBI
CHCTEM CPEIHETO 1
[1K-2.B.1 B1anets HaBBIKAMH ONPEACICHHS
KpYIHOro maciiraba . M
KITFOUEBBIX CBOMCTB M OTPAaHUYEHUI CUCTEMBI,
U CJIO)KHOCTH
HaBbIKaMHU OIpEJIeNICHNs] BAPUAHTOB
KOHLIENITYaIbHON apXUTEKTYPbl CHCTEMBI,
HaBBIKAMH OMHMCAHMS TEXHUKO-3KOHOMUYECKOTO
000CHOBaHUS
[1K-4.3.1 3HaTh MeTOO0IOTUH Pa3pabOTKH
IIPOTPaMMHOT0 00ECTIEYEHHSI M TEXHOJIOTHH
MIPOTrPaMMHPOBAHUS, METOIBI X CPEJCTBA
IIPOCKTUPOBAHHS IIPOrPaMMHOT0 00eCTICUeHHsI,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX ¥ IPOTPAMMHBIX
[1K-4 Cniocoben uHrepdeiicop
pa3pabaTbIBaTh [1K-4.Y.1 ymMeTs NpoBOANTH aHAIHU3 TPEOOBAHUH,
[podeccronanbHbie | TpeOoOBaHUS U MIPUMEHATh METO/IBI M CPEJICTBA IPOCKTUPOBAHUS
KOMIIETCHIIUN MIPOEKTUPOBATH MPOrPaMMHOr0 00€CIIeueHUsl, CTPYKTYp JaHHbIX,
IIPOrpaMMHOE 0a3 TaHHBIX, IPOrPaMMHBIX HHTEP(EHCOB
obecrieueHue [1IK-4.B.1 BnaseTs METOIAMH U CPEACTBAMHU

pa3paboTKu MPOrpaMMHOro 00ecreueHus u
TEXHOJIOTUEH IPOrpaMMHUPOBAHUS, METOAAMH U
CpeCTBAaMHU NPOEKTUPOBAHUS IIPOTPAMMHOTO
obecrieueHHs1, CTPYKTYp JaHHBIX, 0a3 TaHHBIX U
[pOrpaMMHbIX HHTEpdeiicoB




2.  Mecro pucuumimHe B ctpykrype OI1
JlucuuruinHa MokeT 60a3MpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX 00YYAIOIIUMHUCS
[PU U3YYCHUH CICIYIOUINX JUCHHUILTHH:
— Maremartuka;
— Wndopmaruka;
— ludposas 06paboTka cUrHAIOB.
3HaHUs, MOJYYCHHbIC NPHU M3YYEHUM 3HAHMS, MOJyYEHHBIE NPH WU3YUYEHUH MaTepuana
JNaHHOW JUCUHUIUIMHBI, MMCIOT KaK CaMOCTOSTEIbHOEC 3HAYCHHE, TaK U MOTYT HCIIOJIB30BAThCS
MIPU U3YYEHUH JAPYTHX AUCLUILUINH:
— Cucremsl udpoBoii 00pabOTKH CUTHATIOB U H300paKeHNUI,
— HHTtennextyanbHble CHCTEMBI

3. OOBeM u TPYJOEMKOCTb TUCIUTIIIHHBI
JlarHBIE 00 00IIEM 00BEME IUCIUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB y4eOHOM
paboThI MO AUCHUHUILIMHE (M pacipeeieHie 3TO! TPYA0EMKOCTH IO CEMECTPaM) MPEACTABIICHbI B
Tabuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TpyaoemMKocTh O
Bun yueGHoit paboThl Bceero ceMecTpam
Ne7
1 2 3
Obwan mpyooemkocms OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020MoeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nekiwmu (J1), (dac) 34 34

npaktruyeckue/cemunapckue 3austust  (113),

(gac)

naboparopusie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 54 54
Camocmoamenvhas padoma, Bcero (dac) 39 39
Buo npomexcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.¥%)

r
IIpumedaHne:  kaHAMIATCKHUIT 9K3aMEH

4. CopnepikaHHe AUCHUIUTHHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3feiiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb IPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIMHBI, HX TPYA0EMKOCTh

Pazpgen 5. 3

Paznen 6. 3 6 15

Paznen 7. 0,5

Pazgen 8. 3,5

Paznen 9 2

Pazgen 10. 2

Pazgen 11. 2

Hroro B cemectpe: 34 17 39
Htoro 34 0 17 0 39

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aelioB M TeM JISKIIMOHHOTO UK

HOMCp paszaeiia Hazpanue u COZICPIKAHUEC Pa3ACIOB U TEM JICKIIMOHHBIX 3aHATHI
1 CucreMbl KOMIIBIOTEPHOI0 3p€HHUsI - OCHOBHBIE
NOHATHUSA.

Tema 1.1 - AKTHBHBIE M IIaCCUBHBIC €CTECTBEHHBIC WU
HCKYCCTBEHHbIE 3PHTEIIBHBIE CHUCTEMBI, CBA3b MX KOHCTPYKIIHUH
CO CBOMCTBAMH OKPY KAIOILIEH Cpebl.

Tema 1.2 - Buasl wuHdopmaimu, u3BJIEKaeMOH
€CTECTBEHHBIMH U HCKYCCTBEHHBIMH 3PUTEJIBHBIMH CHCTEMaMH
U3 BOCIIPMHUMAEMBbIX BUJICO/IaHHbIX.

Tema 1.3 - TpynHOCTH pacrio3HaBaHMS M MHTEPIPETALNN
BUJICOMH(OPMALIMH, 00YCIIOBICHHBIE CBOMCTBAMHU OKPYIKAIOLIETO
MHpPa M KOHCTPYKLHEH 3pUTEIbHBIX CHCTEM.

2 Koppeasiuuonnble MeTOAbI paco3HaBaHusl 00pa3oB
Tema 2.1 - TlpeoOpazoBanue @Dypbe, €ro CBOWCTBA.
Iepenarounas dynkims cucremsl. [lonstue GpuibTpa.

Paznenbl, TeMbl JUCHUILIMHBI Jexuwmn | 113 (C3) JIP ‘ KIL ‘ CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 7
Pazgen 1. 2
Paznen 2. 4 8 15
Paznen 3. 10 3 9
Pasnen 4. 2

Tema 2.2 - [Ilpomyckaromme W  OTpakarolue
TOJIOrPaMMBI.

Tema 2.3 - Onruueckoe mnpeobpazosanue Dypobe.
T'onorpadpuueckuit KOppesaTop. CornacoBaHHbII u
BOCCTaHaBJIMBAIOLINI wIBTpBI Tonorpagpuueckue
PAacIo3HAIOLINEe ABTOMATHI.

Tema 2.4 - Pacno3HaBaHue H300paKEHHH METOIOM
Dypre-MeiuiHa, NPEUMYILIECTBA U HEIOCTaTKH.

3 Pacno3naBanme 00pa3oB B MPOCTPaHCTBe MPH3HAKOB
(o0yueHmue ¢ yuuTeaem).

Tema 3.1 — OcHoBuble mnoHsTHA. IlocTpoenue

JICKPUMHUHAIIOHHON TIOBEPXHOCTH TUIs HOPMAJIBHO

pacmpeielieHHbIX ~ BEKTOPOB  IPU3HAKOB  C  M3BECTHOM
KOBapHalMoHHOH Matpuueil. Knaccudukauus o6pazo MeTonom
MaKCUMaJIbHOTO  mpaBpononobus. IlocTpoenne — JMHEHHBIX
JMCKPUMHUHALMOHHBIX TOBEPXHOCTEH IO HM3BECTHOH BBIOOpKE
KJ1acCU(UIIMPOBAHHBIX 0OPa30B.

Tema 3.2 - IlocTpoeHWe HENWHEHHBIX pa3ACISIONINX
MOBEPXHOCTEH B IMOJHOM 0a3ice OPTOHOPMUPOBAHHBIX JIMHEHHO-
HE3aBUCUMBIX HEJIMHEHHBIX (yHKuuMHA. [lommHomel Jlexannpa,
Jlareppa, Opwmmra. [locTpoeHHe MOJTHON CHCTEMbI JHHEHHO-




HE3aBUCHUMBIX ~ OPTOHOPMHUPOBAHHBIX  (yHKIMH  MHOTHMX
HEPEMEHHbIX HAa OCHOBE IOJHOM  CHCTeMbl  JIMHEHHO-
HEe3aBUCHMBIX OpPTOHOPMHUPOBAHHBIX GbyHKIHiA OIHO
MEPEMEHHO.

Tema 3.3 — IIpeoOpa3zoBaHue HnpOCTpaHCTBA HMPH3HAKOB
JUIs] YITy4IIeHHS Pa3/ielseMOCTH B HEM KJIACCOB 00pa3o0B.

HckyccTBeHHbIe HeilipOHHbIE CeTH, peaju3ylolue
NMOCTpOeHHe AUCKPHMUHAIOHHOM NMOBEPXHOCTH B
NMPOCTPAHCTBE MPH3HAKOB.

Tema 4.1 - Monenu Heiipona. [lepuentpon Poszenbnarra,
ero oOyueHue. MeTol TpPajMEHTHOrO CHycKa. AJTOpUTM
0o0y4eHHsl MepUenTpOoHAa KaK dYacTHBIA Ciiydaid Merona
IpaJIMEeHTHOrO CITyCKa.

Tema 42  —HckycctBeHHas — HelpoHHas CETh
BACKPROPAGATION, anroputm ee 00yueHwHsI.

Tema 4.3 — CucteMbl aBTOMaTH4ECKOTO pacliO3HaBaHUS
00pa3oB (B YaCTHOCTH, CHCTEMBI aBTOMAaTHYECKOTO aHAlM3a
M300pakeHHH) KaK MHCTPYMEHT NPUHSATHS PEIICHUH B CHCTEMaxX
AaBTOMATHUYECKOT0 yIpasiieHus. Peanuzanus (yHKIHMOHAIBHBIX
mpeoOpa3oBareeii U PEryIHPYIONINX CHCTEM Ha OCHOBE CETH
BACKPROPAGATION.

PacnoznaBanue 00pa3oB 0e3 yuuTeass MeTOAOM
KJIACTEPU3AINHU B MPOCTPAHCTBE MPH3HAKOB.

Tema 5.1 - IloHATHS KOBAapHAIMOHHOW MAaTPHUIBI U
coOCTBeHHBIX BeKTOpoB. [IpeoOpasoBanune KapyHnena-Jlossa.
Metpukn B TpOCTpaHCTBE  IpU3HAKOB.  PaccrosiHne
Maxanonobuca.

Tema 5.2 - Kuacrepusauus meropom K uTepaTHBHBIX
BHYTPUIPYIIOBBIX cpeiHHX. Kiactepusauuss ructorpaMMHBIMU
METOJIaMH M METOJIOM rpad)oBOro pa3dueHusl.

HNnBapuanTHble onucaHus odpa3zoB.

Tema 6.1 — Ilpu3Haku, UHBapUaHTHbBIE K TEOMETPUUECKUM
npeobpasoBanusM. [Ipoekuny NMpu3HakoB Ha MOANPOCTPAHCTBA,
WHBapHaHTHBIE K MpeoOpa3oBaHHi0. MOMEHTHbIE WHBapHAHTHI.
WnBapuantel Oypee.

Tema 6.2 - Ilpoexuus n3zo0paxxeHHs Ha HPOCTPAHCTBA,
WHBapHaHTHble K Ty oObekta. Cnocod mocTpoeHus
000O0IIEHHBIX ITAJIOHHBIX (YHKLMH U1l U3MEPEHUs! IapaMeTpoB
a((HUHHOTO ¥ IPOSKTUBHOTO PEOOPA3OBAHUIA.

Tema 6.3 - DieMeHTbl H300paKeHUH, YCTOHYUBBIE K
apGUHHBIM ¥ IPOEKTUBHBIM PEOOPA30BAHHSM.

Tema 6.4 - U3smepenue mapamerpoB apPpuHHOTO U
HMPOEKTUBHOIO NPeoOpa3oBaHUsl HA OCHOBE aHalu3a (GyHKIUU
KOppeIslMA  M300paXeHUst ¢ OOOOIICHHBIMH  3TAJOHHBIMH
yHKIUSIMU.

OO0BbeKTHO-HE3aBUCUMBIH CTPYKTYPHBIN aHAJM3 Kak
aJIbTePHATHBA OrpaHNYeHHBIM BO3MOKHOCTSAM
KOPPEJISIIMOHHBIX PACMO3HAIOLIMX CHCTEM M JKCHEPTHBIX
cucrem.

Tema 8.1 — TloHsATHE O CTPYKTypHOM OIUCAaHHU U
pacrno3HaBaHUH H300PaKCHHUIL.

Tema 8.2 - UckyccTBeHHass HEHpOHHas  CETh
NEOCOGNITRON: CTPYKTYpHOE 10 CIIO3HaBaHHE

N300paKEHUH, IPUHLIMIT AAAITHBHOTO PE3OHAH - ...

Tema 8.3 - Mojeib CTPYKTYPHOTO aHajM3a KOHTYPHBIX
n300pakeHH, MpeyIoKeHHass MyYHHKOM © 3aBalHIIHHBIM.
KoHTypHBIE CTpPYyKTypHBIE 3JIEMEHTBHI, TPHMEHSEMBIC IIpH
COIOCTABJIEHNH; WX COOCTBEHHBIE NapaMeTpsl M IapaMeTpsl
B3aUMHOTO TTOJIOKSHHSL.

Tema 8.4 - OnHoypoBHeBast HeiipoHHas ceTb Xomndunia-
TaHKa 1711 CTPYKTYPHOTO pacrio3HaBaHMS H300paKeHHH.

Tema 8.5 - O HEOOXOAUMOCTH TPYHIUPOBAHUS MPOCTBIX
KOHTYPHBIX ~ CTPYKTYpPHBIX  3JIEMEHTOB.  JIByXypoBHeBas
nepapxudeckast HEeHpOHHAS ceTh Xondunna-Tanka,
pean3yromias PUHIMI aIaIITHBHOTO PE30HaHCA.

Tema 8.6 — CTpyKTypHOE COINOCTaBICHUE H300paskeHUI
myrem o0xoga jaepeBa peureHuid. OOBEKTHO-HE3aBUCHMbIE
OTpaHUYEHUS, UCTIONIL3YEMBIE TIPH COTIOCTABICHUN CTPYKTYPHBIX
OIMCaHUM.

Tema 8.7 - Mertoasl TpyNmUpPOBaHUS KOHTYPHBIX
CTPYKTYPHBIX  3JIEMEHTOB. [IByXypOBHEBOE MepapXHUYeCKoe
CTPYKTYpHOE  COIIOCTAaBJICHHE HM300paXeHHH Ha  YPOBHSX
CTPYKTYPHBIX 3JIEMEHTOB M I'PYIIH JIEMEHTOB.

Tema 8.8 - Ilpumep peanmzauuu MeTona aaanTHBHOIO
pe30oHaHCa MpPH PEMOHTHPOBAHHM CTPYKTYPHBIX OIMCAaHHUH
KOHTYPOB B HEPAPXHUUECKOM CTPYKTYPHOM KiIaccuukaTope.

Tema 8.9 - MHOroypoBHEBbIH KOHTYPHBIH CTPYKTYpHBIH
KinaccupukaTop, peanusanus B HEM MeTOJa aJanTHBHOTO
pe30HaHCa Ha ypPOBHE PEMOHTHPOBAHUS TPYII CTPYKTYPHBIX
9JIEMEHTOB.

Tema 8.10 - O [OpPUMEHUMOCTH CTPYKTYPHOTO
K1accudukaropa, UCIIONB3YIOIIET0 €/IUHYI0 Mozielb
TFeOMETPUYECKOro  HpeoOpa3oBaHHs, JUIL  COINOCTAaBICHMS
M300paXEHUH TPEXMEPHBIX M IUIOCKUX cueH. IlyTu perieHus
poOJIEMBI CTPYKTYPHOTO aHAJIM3a TPEXMEPHBIX CIICH.

Tema 8.11 - Crparerust ¢popMUpOBaHHs 30H BHUMAaHUSL:
METOZbl aJanTaluM IOJOXKEHHs, pa3Mepa U (OpMbI 30HbI
BHHMAaHUS U JIMala30Ha SIPKOCTH MHKCEJIOB BBIIEIIEMOr0 B HEel
o0BeKTa.

CuHTaKcHYeCKoe pacro3HaBaHue 00pa3oB.

Tema 7.1 — @opmanbHble TrpaMMaTHKU: al(aBuT,
IpeJUIOKEHNE, S3bIK, TIpamMmaTuka. IIpumepbl rpammaTuK.
ITpumepsl NOPOXKAEHHS MPEATOKEHHH € TOMOIIBIO TPAMMATHK.

Tema 7.2 - Ilpumepsl onucaHusi AByMEpHbIX 0OBEKTOB C
HOMOLIBIO (bopManbHBIX rpaMMaTHK. Ipumepst
CHHTaKCHYECKOT0 PACIIO3HABAHMS N300paKEHUH XPOMOCOM.

AHaau3 Wu300pakeHUd Ha OCHOBe TMPH3HAKOB
TEeKCTYpbI.

Tema 9.1 — IlonsTtue o Tekctype. OnucaHue TEKCTyphl Ha
OCHOBE CTATHCTHYECKUX IPU3HAKOB.

Tema 9.2 - OnucaHue TEKCTYpbl Ha  OCHOBE
CIIEKTPAJIBHOTO TTOIX0A.

Tema 9.3 - OmnucaHue TEKCTYypbl Ha OCHOBE MaTpHI
CMEKHOCTH.




Tema 9.4 - OnucaHue TEKCTYpHl C  IOMOIIBIO
aBTOPETPECCHU SIPKOCTHU IHKCENA IO €ro OKPECTHOCTAM Pa3HBIX
HOPSIIKOB.

Tema 9.5 - OmnucaHue TEKCTypbl 10 IUIOTHOCTH

pacmpeneneHus TpaHUL] pasHOro HampapiaeHus. OmnmcaHue
TEKCTYPBI 110 CEKBEHTAM.

Tema 9.6 — OmnucaHue TEKCTYpbl C IOMOILBIO MAacOK
JlaBca.

Tema 9.7 - Onucanue TEKCTYpHl ¢ OMOILBIO THCTOTPaMM
napaMeTpoB GOPMEI TEKCeNnoB. MeTo]| OpeeNeH s H3MCHEHNS
HAKJIOHA IOBEPXHOCTH MO IPOEKTUBHOMY IIPeoOpa3oBaHHUIO
HaOJII0IaeMBIX Ha Heil TEKCEeIoB.

Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYIOCMKOCTh

10

AHaJu3 KOHTYpHO# uHdopmManuu.

Tema 10.1 — Ilonsartue rpagueHra. Belumcienue mnoius
rpaaneHToB ¢ momortipio Macok [Ipesurt, Cobens, Pobeprca.

Tema 10.2 - Beimenenue rpanun ¢ nomouipto LOG- u
DOG-¢unsrpos.

Tema 10.3 - IloctpoeHne KOHTYpPOB C IOMOIIBIO
nerektopa kpaes Konuu.

Tema 10.4 - Amnmpokcumanusi KOHTypa OTpe3KaMu
HPSAMBIX JINHUH METOJIOM HAUMEHbIINX KBaIPATOB.

Tema 10.5 - [IpeobpasoBanue Xada.

11

OuIbTpanus u yJIyqlieHHe KauecTBa H300pasKeHuii.

Tema 11.1 - YiyudiueHne xadecTBa M300paskeHHs ITyTeM
perynupoBaHus JIOKaJIbHON KpPYTHU3HBI nepeaaTouHon
XapaKTePUCTHKH «BXOJIHAs SPKOCTh IHMKCeNa / BBIXOJHAS
APKOCTb IIHKCENa».

Tema 11.2 - Viyuiuenne xadectBa M300paskeHHs IyTeM
yIalneHus OIIpEIeNICHHBIX y4acTKOB 11 KTpa €ero
HPOCTPAHCTBEHHBIX YACTOT.

Tema 11.3 - Vioyumenue kauecTBa H300pakeHUs C
HOMOIIBI0 HU3KOYACTOTHOH M BBICOKOYACTOTHOH (pUIBTpAIMH B
MIPOCTPAaHCTBEHHON obnactu u obmnactu CIHeKTpa
HPOCTPAHCTBEHHBIX YacTOT.

Tema 11.4 — Mopdonoruyeckue METOAbI aHANIW3a M
YIy4IIeHNs] H300paKeHHH.

Tema 11.5 — Meananuslit GpuibTp.

Tema 11.6 — 'eomerpuueckuii GUabTp

Ne
Ne HaumenoBanue m1abopaTopHbIX paboT Tpynoemxocts, | pasnena
n/n (4ac) JUCLUIT
JIMHBI
Cemectp 7
1 PacriosHaBaHHe 00BEKTa U ONPEAEIICHHE €TO IeKapTOBBIX 4 2
KOOPJMHAT Ha U300paXKEHUH IyTeM BblYMCICHHs QyHKIMU
B3aMMHOM KOPPEJISLMH B IPOCTPAHCTBEHHO-BPEMEHHOM
obsactu
2 PacnozHaBanne 00bEKTOB Ha N300paXKEHUH U ONpE/IeIeHUE 4 2
[apaMeTpoB MX MPOCTPAHCTBEHHOT'O BPAILICHHS U
MacIITabUPOBAHUSI OTHOCUTEIILHO 3TaJIOHA METOJIOM
KOpPpEJIILUH B NOJIIPHO-IOrapu(pMHIECKOIl cCHCTEMe
KOOpJAUHAT
3 HUccnenoBanue MeTo/1a M3MEPEHHUS TapaMeTpoB adpHUHHOTO 3 6
npeobpa3oBaHust N300paskeHUH
4 PacniozHaBanue 0OBbEKTOB Ha N300paKEHUH METOJIOM 3 6
Dypre-MesHa
5 Pacrio3HaBaHHe H300paXKEHUH, TOBEPTHYTHIX a(pHHHHBIM 3 3
peoOpa3oBaHUsAM
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOH pabOThI
VueGHBIM MIAHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Bupl camocTosTeNnbHOM pabOThI U €€ TPYI0EMKOCTh IPUBEICHBI B TabHIIE 7.

Tabnuia 7 — Buasl caMOCTOSITENBHON paboThI U €€ TPYJIO0SMKOCTh

. Bceero, | Cemectp 7,
Buj camocTosiTebHON padoThl

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITHUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTh IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTHUecKe 3aHATHS U HX TPYJIOEMKOCTh

Jac Jac
1 2 3
M3y4eHne TeOpeTHIECKOro MaTepuana 15 15

nucimnabl (TO)

Kypcosoe npoekruposanue (KI1, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Bemosnenue pegepara (P)

Ne

/I

Tembr IIPAKTHICCKUX

No
. | TpymoemkocTs, | pazaena
DopMBI IPAKTHUECKUX 3aHATHH pyx »|PasA
(uac) MCLUIT
JIMHBI

IoaroroBka K TeKyieMy KOHTPOJIIO 15 15
ycneBaemoctH (TKY)

Jlomaniuee 3aaanue (J13)

Konrponbubie padbotsl 3a04anKkoB (KP3)

YueGHbIM MIIAaHOM HE MPEyCMOTPEHO

[ToaroroBka K MpoMeKyTOUHOM
9 9
arrecraruu (I[1A)

4.4. JlaGopaTopHble 3aHATHS
TeMbI 1a00pPaTOPHBIX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIe 6.

Bcero: 39 39




5. IlepedeHb y4eOHO-METOAUYECKOTO 00ECIICUESHUS
IUTSL CAMOCTOSITEIILHOM PabOoThI 00yUArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
V4eOHO-METOANYECKHE MaTepUaNbl Ul CAMOCTOSATENIBHOI PaboThl 00YYaIOIIUXCs yKa3aHbl B
ma. 7-11.

6. IlepedeHb MEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
IepeueHp neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUI NIPUBEIeH B TabuIe 8.
Tabnuua 8— [lepeueHp neYaTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

IMepeueHs JNEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(POPMALIOHHO-
TEIeKOMMYHHKAlMOHHON ceTH «VIHTepHeT», HEOOXOJMMBIX Ui OCBOCHHMS JIUCLHUILIHHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepedeHb 5JEKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HMH(OPMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL anpec Hanmenosanue

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

Bonxos B.IO. AnanTuBHbIE 1 HHBapHAHTHBIE
ITOPUTMBI OOHAPYKEHHUST 00BEKTOB Ha
U300paKeHUIX U UX MoJenupoBanue B Matlab
[DnexrponnsIit pecypc] : yuebHOe mocodue. —
Onekrpon. man. — CII6. : Jlans, 2014. — 192 c.

Komuuectso sKx3eMILISIpoB
Lllnp/ Bubnuorpaduueckas ccpiika B Oubmorexce
URL agpec (KpOME SIEKTPOHHBIX
9K3EMIULIPOB)
621.391 C | Cepuxkos B.C. Lludposast 06paboTka CUrHAIOB. 50
32 Vuebnoe nocobue / B.C. Cepukos, B.P. JIynus. —

CankT-Ilerepoypr: ['YAIL, 2014. 109 c.

004.9T 65 | I'oncanec, P. Llupposast 06paboTka n3oopaxeHuii / 5
P. T'oncanec, P. Byac ; nep. JI. 1. Py6aHos, niep., pea.
I1. A. Youwa. - 3-e u3x., uctp. u gom. - M. :
Texnocdepa, 2012. - 1104 c.

http://window.edu.ru/resource/232/59232/ | ducenxo, B.T. KommbloTepHas 06paboTka U
files/itm0292.pdf pacriozHaBanue n3o6paskenuil. YuebHoe mocobue.
/ B.T. ®ucenko,.T.1O. ®ucenko. — CII6: CII6I'Y
HUTMO, 2008.-193 c. Pexxum noctyna B eIHHOM
OKHE 00pa30BaTElbHbIX PECYPCOB

004.9 K78 | Kpacunsuukos, H.H. [{udposas o6padorka 2D u 3D- | 65
nzobpaxenuii [Teker] : yueOHoe mocodue / H.
H.Kpacunsruxkos. - CII6. : BXB - [letepOypr, 2011. -
608 ¢

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

Springer, 2010. — 812 pp.

004.9 O-23 | O6paboTka 1 aHAIN3 H300pPAKEHUIT B 3a1aUax 15
MAIIMHHOTO 3PEHHUS : KYPC JEKIMI U MPaKTHYECKUX
sanstuii / F0. B. Busunstep [u ap.]. - M. :
dusmarkuura, 2010. - 672 ¢

http://www.mathworks.com/help/toolbox/ PykoBoaCTBO MoJIb30BaTENs TAKeTa AJIst
images/images_product_page.html 06paboTku uzobpaxenuii B MATLAB

http://www.ipol.im/ DJIeKTPOHHBIN KypHAI 10 00paboTKe 1
ITOpUTMaM aHaju3a u300paxenuil «lmage
Processing On Liney.

004.9T 65 | I'oncanec, P. Lludposast 06paboTka m300pakeHuit B 20
cpene MATLAB [Tekcr] : Mmonorpadwus / P.I'oncanec,
P. Bync, C. Dnnunc ; nep. B. B. Uenbnkos. -
DrekTpoH. TekcToBbie AaH. - M. : Texnocdepa, 2006. -
615c.

004 K78 Kpacunsaukos, H. H. KomnbrorepHas o6paboTtka 75
n3o0paxxeHnid. Mophoornyeckue onepanuu 1 ux
npuMeHeHue : yuebroe nocobue / H. H.
Kpacunsaukos, O. U. Kpacunbaukosa ; C.-Iletep0.
roc. yH-T a3pokocM. npudopocrpoenus. - CII6. : U3a-
Bo I'VAIL, 2010.-42 ¢

8. IlepeyeHb HHPOPMAIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp MmPOrpaMMHOrO OOECIEYEHHs, HCIOJB3yEMOro MpPU OCYLIECTBICHUU
00pa30BaTeIbHOrO MPOoLecca MO JUCLMILTHHE.
[epeuenp UCmoIB3yeMOro IPOrpaMMHOro obecrieueHus npeacTasicH B Tadmuie 10.

Ta6nuia 10— [epeuerp mporpaMMHOro obecrieueHus

Ne ni/mt HaumenoBanue

004(075) Kpacunpaukos, H.H. MynsTiMenunaTexHomoru B 103
K78 MHPOPMALMOHHBIX cucTeMax. IIpencraBienue u
00paboTKa H300paXkeHHi B KOMIIbIOTEPE : yueOHOE
nocobue / H. H.Kpacunpuukos, O. U. Kpacunbarkosa
; C.-Ilerep0. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI. -
CII6. : Uzn-Bo I'VAIL 2007. - 132 ¢

004 T 81 Ty, [k IIpunnuns! pacno3naBanus oopasos / k. Ty, |5
P. I'oncanec ; nep. ¢ aurn. U. b. I'ypesuy, pex. nep.
10. U. Kypasnes. - M. : Mup, 1978. - 411 ¢

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu

OCYIIECTBICHUH 00pa30BaTEIbHOIO MPOLECCa 10 AUCIHUILUIHHE
IlepeveHb HCMONB3yeMbIX HH(YOPMAIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABIEH B
Tabymue 11.

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOH ceT «VHTepHeT

Ne ii/m HaunmenoBanue

He npexycmoTpeno

9. MatepuanbHo-TexHHYeCKas 0a3a




CocraB  MaTepHaIbHO-TEXHMYECKOH  0a3pl, HEOOXOMUMOHW s  OCYIIECTBIICHHS
00pa30BaTeNLHOrO MpoIecca Mo AUCIUILINHE, MPECTaBlieH B Tabmuiel2.

Tabmuia 12 — CocraB MaTepHalbHO-TEXHUIECKOM 0a3bl

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

No HaumenoBanue cocTaBHOM YacTu Howmep ayauropun
/o MaTepualibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOTUMOCTH )

MyJ'II:TPIMCI[HﬁHaS{ JICKIIUOHHAs ay AUTOpUs

2 | KomnbrotepHas kiiacce

— obyyaromuiicss He YCBOWJI 3HAYMTEIbHOM YacTH MPOrPaMMHOIO
Marepuaa;

— JIOIyCKaeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
paccMoTpeHuH npobiieM B KOHKPETHOM HalpaBJICHHY;

— HCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHNH 3HAHUH;

— HE MOXKET apryMEHTHPOBAThH HAYYHBIC MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPUTEITHHOY
«HE 3a4TCHO»

10. OueHouHble cpeCcTBa I MPOBEACHHUS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuua 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEACHHUS IPOMEKYTOUHOHN aTTECTAIIMN

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmwuie 15.

Tabmuua 15 — Bonpocs! (3a1aumn) aist 9K3aMeHa

Bun mpoMexyTOYHOI aTTecTaiin [TepeueHb OIIEHOYHBIX CPEICTB

OK3aMeH CrrcoK BOIPOCOB K 9K3aMEHY

10.2. B kadyecTBe KpHUTEpHUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00YyYaroIMHCS IPUMEHsCTC 5-0a/UIbHasi MIKaga OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETEHIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-PEHTHHIOBOM ~ CHCTEMbl  YHHBEpCHTETa,  IpaBHia
HCIHOJIBb30BaHNUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oueHKH ypoBHs c(QOPMUPOBAHHOCTH KOMIIETEHIIMH

Ne /i IepeueHp BompocoB (3a/1a4) [Uis IK3aMeHa
1 AKTHBHBIE U TACCUBHBIE €CTECTBEHHBIC U HCKYCCTBEHHBIE 3pUTENbHbIC
CHCTEMBI, CBSI3b X KOHCTPYKIIMU CO CBOMCTBAMH OKPY’KAIOILEH CpeJIbl.
2 Buap! nHpOpMannu, U3BIEKAEMOH €CTECTBEHHBIMH U UCKYCCTBEHHBIMU
3pHUTEIbHBIMU CUCTEMAaMH U3 BOCIIPHHUMAEMbIX BUJICOIAHHBIX.
3 TpyAHOCTH pacO3HABaHHs U HHTEPIPETALUK BUACOMH(POPMALIHH,

00YCIIOBIICHHBIE CBOMCTBAMH OKPY’KAIOIIETO MUPa U KOHCTPYKIHE
3PUTENBHBIX CHCTEM.

OlieHKa KOMIIETEHLIN

XapakrepucTrKa chOPMUPOBAHHBIX KOMITCTEHLIHIA
S5-OautbHas IIKaIa pAKTep bop

— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [IOCJIEJOBATEILHO U IPAMOTHO €0 H3JaraeT;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTENIBHOH JIHTEPaTypBL,
TECHO MPUBA3BIBACT YCBOCHHbIC HAYYHBIC MOJNOKEHHS C IPAKTHIECKON
JeSATeIbHOCTHIO HAIIPABICHHU;

— yMeno 000CHOBBIBAET U apryMEHTUPYET BBIJIBHIacMble UM HICH;

— Jie7IaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOJHO BIafEET CHCTEMOH CHEIMATN3HPOBAHHBIX IOHATHI.

«OTJIMYHO»)
«3a4TCHO»

4 TIpeobpazoBanue Dyphbe, ero coiicTa. [lepenartounas QyHKIHUS CHCTEMBL.
Ionsrue uibrpa.

5 ITpomycKaroLue ¥ OTPAKAIOLIHUE TOTOIPAMMBL.

6 Onrtuueckoe npeodpasosanue Pypoe. ['onorpaduyeckuii kKoppensTop.
CornacoBaHHbIH M BOCCTaHABIUBAIOIIHMH (DUIIBTPBL

7 T"onorpaguyeckne pacno3HarONIME aBTOMATEL.

8 Pacno3naBanue u3o0paxenuii Mmeronom Oypbe-MesinHa, MPeUMyILEecTBa 1
HEJIOCTATKH.

9 Pacnio3HaBanue 00pa3oB B MPOCTPAHCTBE MPHU3HAKOB. [locTpoeHue

JUCKPUMHUHAIMOHHON MOBEPXHOCTH JUIsl HOPMAJIbHO PAaCHpeIeICHHBIX
BEKTOPOB PU3HAKOB C M3BECTHOM KOBAPHALIMOHHOW MaTpHLEH.

— 00yJaroNHMiACsS TBEPIO YCBOWII IPOTPAMMHbBII MaTepHal, TPAMOTHO H
[0 CyLNIECTBY W3JIaraeT €ro, ONHpasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JI0IMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3pIBAaCT YCBOCHHBIC 3HAaHHS C IPAKTHYECKOW JEATEIbHOCTHIO
HAIpaBJICHUS;

— apryMEHTUPYET Hay4HBbIC MTOJIOXKCHHS;

— JIENaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOH CIIENMAM3UPOBAHHBIX OHSTHI.

«XOpOIIIO»
«3a4TEHO»

10 Knaccudukanus o0pa3oB METOIOM MAaKCUMAIBLHOTO MPABAONOI00MS.

11 TlocTpoeHue TMHEHHBIX AUCKPUMHUHALMOHHBIX TOBEPXHOCTEH [0 M3BECTHOM
BBIOOPKE KIacCH(PUIIMPOBAHHBIX 00pa30B.

12 IocTpoeHre HeMMHEHHBIX Pa3/IS/IIOUINX TOBEPXHOCTEH B IIOJIHOM Oasuce
OPTOHOPMHPOBAHHBIX JIMHCHHO-HE3aBUCUMbIX HEJIMHEHHBIX (DYHKIIHH.

13 [Tonmuuowmer Jlexxannpa, Jlareppa, Dpmura.

14 ITocTpoeHue moMTHON CHCTEMBI JINHEHHO-HE3aBUCUMBIX

OPTOHOPMHPOBAHHBIX (PYHKIIMH MHOTHX MEPEMEHHBIX Ha OCHOBE MOJIHOM
CHCTEMbI JIMHEHHO-HE3aBICUMBIX OPTOHOPMHUPOBAHHBIX (PYHKIUI 0JTHOI

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIA MaTepHall,
M0 CYLIECTBY W3JIaraeT €ro, OMMPasCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKaeT HEeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBAET 3aTPyJHEHHMs B NPAKTHYECKOM INPUMEHEHMH 3HAaHMH
HAIPaBIICHUS;

— c11ab0 apryMeHTUPYET HayqHbIE IOJIOKEHHS;

— 3aTpyAHsercs B ()OpMyJIMPOBAHUU BBIBOJIOB U 00001IEHNI;

— YaCTUYHO BJIAJIEET CUCTEMOH CNENMATU3UPOBAHHBIX MOHITHH.

«YIIOBIICTBOPUTEIILHOM
«3aUTEHO»

TIePEeMEHHON.

15 Merton rpaiueHTHOrO CIycKa. AITOPUTM 00y4YeHUS MEpPIENTPOHA KaK
YJacTHBIN cilyyail MeToJja rpaMeHTHOrO CITyCKa.

16 UckyccrBennas neiponnas cetb BACKPROPAGATION, anroputm ee
00yueHMSL.

17 TloHsATHS KOBapUALMOHHOM MaTPHIBI U COOCTBEHHBIX BEKTOPOB.
IIpeobpazosanue Kapynena-Jlossa.

18 Knacrepusanus MmeronoM K urepaTuBHBIX BHYTPUTPYIIIOBBIX CPETHHX.

19 Knacrepusanus ructorpaMMHBIMA METOAAMH U METOIOM Tpa)oBOro
pa30ucHusI.

20 Mertpuku B mpocTpaHcTBe pu3HaKoB. PaccrosHre MaxanoHoOwuca.




npeoOpa3oBaHKI0 HaOJIOIAeMbIX Ha HEH TEKCEJIOB.

44

Crparerust popMUpOBaHUsI 30H BHUMAHUS: METO/IbI IaNITALUH TTOJI0KEHUS,
pasmepa 1 (OpMBI 30HBI BHUMaHHUS U AWANa30HA SPKOCTH IIMKCEIIOB
BBIJICJIIEMOT0 B Hell 00beKTa.

45

O NpUMEHNMOCTH CTPYKTYpPHOTO KJIaccu(prukaTopa, UCIIOIb3YIOIIETO
€IMHYI0 MOJIeJIb TEOMETPUUECKOro MPeodpa3oBaHusl, JUIsi CONOCTaBICHUS
N300paXeHUH TPEXMEPHBIX U IUIOCKUX cleH. [TyTu pemenns npodiaeMsl
CTPYKTYPHOTO aHAJIN3a TPEXMEPHBIX CIIEH.

46

MHOroypoBHEBBII KOHTYPHBIN CTPYKTYPHBIi KIacCU(pUKATOP, peanu3anus B
HEM METO/Ia a/JANTUBHOIO PE30HAHCA HA YPOBHE PEMOHTUPOBAHUS TPy
CTPYKTYPHBIX 3JIEMEHTOB.

47

Tlpumep peanusalyu METo/Ia aalITHBHOIO PE30HAHCA TIPH
PEMOHTHPOBAHHH CTPYKTYPHBIX OITMCAHUH KOHTYPOB B HEPAPXUUYECKOM
CTPYKTYPHOM KJIacCU(UKATOpE.

48

MertobI TpynIIUpOBaHHs KOHTYPHBIX CTPYKTYPHBIX JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COIIOCTABIEHUE
1300paKeHNH HAa YPOBHSAX CTPYKTYPHBIX JIEMEHTOB M TPYIII 3JIEMEHTOB.

49

CTpyKTypHOE CONOCTaBlIEHHE H300paXkeHHH ITyTeM 00X0/1a JiepeBa
pemenuil. KOHTypHBIE CTPYKTYpHBIE 371€MEHTBI, IPUMEHAEMBIE TIPH
COIOCTABJIEHUH; UX COOCTBEHHBIE ITAPAMETPhI U NAPaMETPbl B3aUMHOI'0
nonoxeHus. OObEKTHO-HE3aBUCUMBbIE OTPaHUUEHUS], UCIIOJIb3YEMbIE TIPU
COINOCTABJICHUH CTPYKTYPHBIX OIMUCAHHH.

50

O He0OXOAMMOCTH TPYIIIMPOBAHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
9JIeMEHTOB. JIByXypoBHEBasl uepapXuueckasi HepoHHas ceTb Xonduiia-
Tanka, peanu3yolias IPUHIMII aJANTHBHOTO PE30HAHCA.

51

OnunoypoBHeBas HelipoHHas ceTb Xondunga-TaHka Ui CTPYKTypPHOTO
pacno3HaBaHUs H300paKEHHUH.

52

HUckyccrennas netiponaas cetb NEOCOGNITRON: ctpykTypHOE
pacrno3HaBaHue U300paXKEHHH, IPUHLIUI aJaAlITHBHOI'O PE30HAHCA.

53

A¢duHHBIC 1 TPOEKTUBHBIE TPE0OPA30BaHUS U AIEMEHTbI H300paKeHUH,
YCTOIYMBBIE K TAKHM ITPE0Opa30BaHUSIM.

Bompocst (3amaun) muist 3auera / audd. 3adera npeacTasieHsl B Tabnuie 16.

Tabauua 16 — Bomn

ochl (3a1aun) s 3aueta / qudd. 3auera

Ne /i [epeuens Bonpocos (3aaa4) st 3a4era / iudd. 3auera
Y4eOHBIM IIAaHOM HE IPEAYCMOTPEHO
IepeyeHp TeM [yisi KypCOBOTO ITPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOW paboThI

IIpeAcTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS] KYPCOBOW paboThI

Ne /it IprMepHBIit IepeYeHb TeM IS KYPCOBOTO IPOSKTHPOBAHHSI/BBITOTHEHHUS
B KypcoBoii paboThbI
YueGHBIM IUIAaHOM HE IPEIyCMOTPEHO
Bormpocsl s TPOBEICHHUS MPOMEXKYTOYHOM arTeCTallid B BHIE TECTHPOBAHHS

npejcTaBiceHsl B Tabmuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne /it

[TpuMepHBIii IepedyeHb BOIIPOCOB ISl TECTOB

YueOHbIM [JIAHOM HE IIPelyCMOTPEHO

21 WuBapuanTHble mpu3Haky. [Ipoekuny npu3HakoB Ha MOANPOCTPAHCTBA,
WHBapHaHTHBIC K MPpeoOpa3oBaHuio. MOMEHTHbIC HHBapUaHThl. IHBapuaHThl
Dypse.

22 IMpoexuust N300pakeHUs Ha IPOCTPAHCTBA, HHBAPHAHTHBIC K TUILY 00BEKTa.
Crioco6 moctpoeHus 0000IIEHHBIX 3TaTOHHBIX (QYHKLHUH 151 H3MEPEHUS
napameTpoB agpHUHHOTO Npeodpa3oBaHusl.

23 H3mepeHue napaMeTpoB CMEILEHUs 1 HEPaBHOMEPHOTO 110 HAIPABJIEHUIO
MacIITabuPOBAHUSI C TOMOIIBIO KOPPEISAIMU H300paxeHHst C 0000IIECHHBIMI
STATOHHBIMHU (DYHKLHUSIMH.

24 W3mepeHne mapaMeTpoB BpalleHUs, 36pKaIbHOTO OTPasKEHUsS U
MacIITabUpPOBaHUs C MOMOLIBIO KOPPEISILIUH U300paskeH s ¢ 0000IEHHBIMH
ITAIOHHBIMH (YHKIHSMH.

25 CHHTaKCHYEeCKOe pacro3HaBaHie 00pa3oB. PopMasibHbIC TPAMMATHKH:
angaBuT, MpeUIoKEHHE, A3bIK, TpaMMaThKa. [IpuMepsl rpaMMaTHK.
[prMeps! MOPOKACHHS MPEATOKESHHH C TTOMOIIBIO IPaMMATHK.

26 ITpuMeps! onucaHust AByMEPHBIX 0OBEKTOB € MIOMOILBIO (HOPMATBHBIX
rpamMMmatik. [IpuMepbl CHHTAKCHYECKOro paclio3HaBaHHUsI XPOMOCOM.

27 VYiry4menne Ka4ecTBa H300paKeHNUs ¢ IIOMOIIbIO HU3KOYaCTOTHON 1
BBICOKOYACTOTHOM (DUIIBTPAIMU B IPOCTPAHCTBEHHOMN 001aCTH 1 00J1aCTH
CIIEKTPa NPOCTPAHCTBEHHBIX YaCTOT.

28 VirydiieHue kauecTBa H300pakeHus IyTeM YAAJICHUs! ONpeIeIeHHbIX
YYacCTKOB CIEKTPA €ro NPOCTPAHCTBEHHBIX YacTOT.

29 ViydiieHue kauecTBa M300paskeHHs IIyTeM PeryJIMpOBaHUs JIOKAIbHON
KPYTHU3HBI TIEPEIaTOYHON XapaKTePUCTHKU «BXO/HAsS IPKOCTh MHUKCema /
BBIXOJIHASI SIPKOCTD ITUKCENay.

30 [IpeobpaszoBanue Xada.

31 Anmnpokcumanys KOHTypa OTpe3KaMHy IPSMBIX JTUHUNA METOI0M
HaMMEHBLINX KBAJPATOB.

32 Mogenb CTpyKTYPHOI'O aHalIM3a KOHTYPHBIX H300paXeHUH, NPeaIoKeHHas
My4YHUKOM U 3aBAIUIIHHBIM.

33 Brinenenne rpanun ¢ nomomsio LOG- u DOG-¢unsrpos. [Toctpoenue
KOHTYPOB C IIOMOIIIBIO AeTeKTOpa KpaeB KoHHU.

34 [lonsartue rpaguenta. BeraucieHune moss rpaIueHToB ¢ MOMOIIBI0 MacOK
[Ipesurt, Cobeinsi, Pobeprca.

35 [Tonsrtue TekcTypsl. Onucanue TEKCTYphl ¢ TOMOLIbIO Macok JlaBca.

36 [Nonsarue TekcTypsl. Onrcanue TEKCTYPhI C TOMOIIBIO THCTOTPaMM
napameTpoB (OpMbI TEKCEIIOB.

37 IMonsTue Texctypsl. OnucaHue TEKCTYPbI MO MIOTHOCTH paclpeieIeH s
TpaHuILl pa3HOro HampasiaeHus. OnucaHue TEKCTYPhI [0 CEKBEHTAM.

38 INonsiTne Texctypsl. OnucaHue TEKCTYPHI ¢ TOMOIIBIO aBTOPErPECCHH
SIPKOCTH TTMKCEJIa 110 ero OKPECTHOCTSIM PA3HbIX MOPSIIKOB.

39 [onsarue TekcTypsl. Onrcanne TEKCTyphl HA OCHOBE MATPHII CMEKHOCTH.

40 INonsitne Texctypsl. OnucaHne TEKCTYyphl HA OCHOBE CIIEKTPAJILHOTO
NO/IX0/1a.

41 [Tonsartue Tekctypsl. OnucaHue TEKCTypbl HA OCHOBE CTATUCTUYECKHX
MIPU3HAKOB.

42 OOBbEKTHO-HE3aBUCUMBI CTPYKTYPHbIH aHAIN3 KaK allbTepHATUBA
OrpaHUYECHHBIM BO3MOXKHOCTSIM KOPPEJISALHOHHBIX PACIIO3HAIOIINX CUCTEM U
JKCHepTHBIX cucteM. OO11ee MOHATHE O CTPYKTYPHOM ONMCAHUU
U300paXKeHU.

43 Merton onpeaeneHus H3MEHEHUsI HAKJIOHA IOBEPXHOCTH 10 MMPOSKTUBHOMY




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — I[lepeueHb KOHTPOIBHBIX PabOT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

V4eOHbIM IIAHOM HE IPEAYyCMOTPEHO

10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONIME  IPOLEAYPbl  OLEHUBAHMSA
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpyIOIIMX MOPAIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YYarOIINXCs
I'VAIL

11. Meroauueckue yKa3aHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydarOIIMXCS II0 OCBOEHHIO JIEKIIMOHHOTO
MaTepuana

OcCHOBHOE Ha3HAu€HUE JIEKIMOHHOIO MaTepuana — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
riryOoKoe W SICHOE H3JIOKEeHHEe ydeOHoro marepmana. HasHaueHWe COBpPEMEHHOH JIGKIHMH B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI MOJYYUTbh BCIO MHGOPMALHMIO 1O TeMe, & B OCBOCHHHU
(yHIaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4HOIO IIO3HAHWs, HOBEHIINX
JOCTWKEHNH Hay4HOW MbICIU. B yueOHOM mporecce JIEKIHs BBIIOIHIECT METOJI0JIOTHIECKYIO,
OpraHu3alHoOHHYI0 U HH(OopMaunoHHyto (GyHKIuH. JIeKius packpblBaeT MOHATUHHBIA anmapat
KOHKPETHOI 00nacTu 3HaHus, e€ npoOieMbl, JaeT LEeJIbHOE IMPEeICTaBICHHE O AUCLUILUIUHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTHMHU TUCIUIIHHAMY.

[lnanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIIMMICS JICKIIMOHHOTO MaTepHaa;

— TIIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OTIPEEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeNIeM;

— pasBuTHe  OPO(PECCHOHANBHO-IAETIOBBIX  KAuecTB, JIIOOBM K  IPEAMETYy H
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENIbHON paboThI;

— TIOJIyYeHHE 3HAaHMH O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKHM M TEXHHKM H O
MPOTHO3€ UX Pa3BUTHS Ha OiKaiiime roapr;

— HAYYUTBCS METOAMYECKH 00padarhiBaTh MaTepuali (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHBIX
(bopMyIIpoBKax);

— IOJyYeHHE TOYHOI'O IOHUMAHHS BCEX HEOOXOJUMbIX TEPMUHOB M IOHATHIL.

JIeKUMOHHBIA ~ MaTepual MOXET COINpPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB U
HCTIONB30BAaHUEM DA3JaTOYHOrO MaTepHana Ipu IMPOBEACHMH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTAX NPUMEHEHUS OT/IEIbHBIX TEMATHK 10 JUCLUILIHHE.

11.2. Meroauyeckue yka3aHus Ul OOYy4YaroLIMXCsl IO BBIIOJNHEHMIO J1a00OpaTOPHBIX
pador

B xozme BblmoiHeHUs 1abOpaTOPHBIX pPadOT OOYYAIOIIMHCS JOKEH YIIyOuTh U
3aKpENMTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIANETh COBPEMEHHONM METONUKOH M TEXHHKOH
OKCIEPHMEHTa B COOTBETCTBUM C KBAIM(UKAIMOHHON XapaKTEPHCTUKOH 0OydaroIerocs.

BeinonHeH#ne 1a00paToOpHbIX pabOT COCTOUT U3 IKCICPHUMEHTAIBHO-IIPAKTHYECKOM, pacueTHO-
AHAIMTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIA.

BeinonHeHne J1abopaTopHbIX paboT 00y4YaroMMMCs SIBISETCS HEOTHEMIIEMOW YacThio
W3YYCHUS] JUCLUUIUIMHBI, ONPEJCIIeMO y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHUE CIISTYIONMX OCHOBHBIX 33124 00yYaloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOM AUCUUIIIHHEL,

— 3aKpeIUICHHE, Pa3BUTHE M JCTalHM3alls TEOPETHYCCKHX 3HAHHM, MMOJYYCHHBIX Ha
JICKIHSX;

—  TMOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMON JUCIUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOpAMHL.

11.3. Meroanyeckue ykazaHHs Ui 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSITEIBHON PabOThI, OOyUYArOLIUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [IPH METOJMYECKOM PYKOBOJCTBE MpPENojaBaTesis, HO 6e3 ero HenocpeiCTBEHHOro
y4acTHsL.

Jns oOyuaromxcss mo 3a04HON (opMe OOyuYeHHsi, caMOCTOsTeNbHas paboTa MOKET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHON PaboTh, y 0Oyuaromerocsi popMupyercs
1enecoo0pasHoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHHMS
U HaBBIKM B YCBOCHHM M CHCTEMATH3al[MH MPUOOPETAEMBIX 3HAHUH, 0OECIeYrBaeT BBICOKHUIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHS, MOMOTAcT MOIYYHTh HABBIKM [OBBIICHHS
IpodeCcCHOHANBHOTO YPOBHSL.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBiISIOIMMH  CaMOCTOSTENIbHYI0  padoTy
00yYarOUIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHil MaTepHall 0 AUCIHILINHE;

— METOOMYCCKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYarOIIiXCst
110 32049HOU (opMme 00ydeHHs).

11.4. Meroguueckne yKa3aHus Ui OOYYarOIMXCS IO MPOXOXKICHHIO TEKYIIEero
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUN
00Y4aroLMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LENbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meronuveckre ykazaHUs JUIsi OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOUYHON
aTTeCTaIMH.

IIpomexyrouHas  aTrectanus  OOYdYalOIIUXCS  NPEAyCMaTpHBAaET  OLICHMBAHHE
MIPOMEXYTOUYHBIX M OKOHYATEIBbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuminHe. OHa BKIIOYAET B
celst:

— D9K3amMeH — (opMa OICHKM 3HAHHM, MOJNyYCHHBIX OOY4YaloIIMMCS B Ipolecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
MPUMEHSATh WX ISl PELICHUs] MPAaKTHYSCKUX 3a7ad. JK3aMCH, KaK IMPaBWIIO, MPOBOIUTCS B
MepPUOJ DK3aMEHAIMOHHONW CEeCCHMM M 3aBepIIAeTCs AaTTECTAllMOHHOW OILCHKOW «OTIMYHO,
«XOPOILO», «yOBIETBOPUTEIBHOY, «HEYIAOBICTBOPUTEIHEHO.
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