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Conepxanue

Llenu, 3a1a4n ¥ MJIAHUPYEMBbIE PE3YJIbTAThl 00YyYEHUS MO TUCUUIUINHE
MecTo TUCHUIUINHBI B CTPYKTYpe 00pa30BaTelIbHON MPOrpaMMBI
CrpykTypa 1 coliepKaHue TUCHUTIINHBI
Bunbl yue6HOM paboThl U TPYAOEMKOCTh
Temarnueckuit mIaH U3y4eHUs! TUCHUIUTMHEI (110 popmam oOyueHus)
ConepxaHue JUCHUTUTMHBI
TemaTuka CEeMUHAPCKUX/TIPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHMA
TemaTuka BOIpOCOB JJIsi CAMOCTOSATEIBHOTO U3yYEHUS
VY4eOHo-MeTo1nYecKoe U UHPOPMAIIMOHHOE 00ecrieueHIe
Hopmartusnbie nokymeHThl 1 [ OCThI

OcHoBHas uTeparypa
JlononHuTenbHasA IUTEPATYypa
DneKkTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI
JIM1IEH3MOHHOE U CBOOOIHO paclpoCTpaHsIeMOe IPOrpaMMHOE 0OecieueHne
CoBpemenHble npodeccuoHatbHble 0a3bl JAHHBIX U HHPOPMAITMOHHBIC
CIIPABOYHBIE CUCTEMBI
MatepuaabHO-TEXHUYECKOE OOecTIeyeHne
Metoauueckue peKOMEH1aluu
Meroanueckue peKkoMeHIauu JIJIs PErnoaaBaTes 0 OpraHu3alui 00y4eHus
MeTtoauueckue ykazaHus AJisi 00y4arouuxcs N0 OCBOCHUIO AUCHUIUIUHBI
CpencTBa aganTaiuu NpernojaBaHus TMCUUILTUHBI K TOTPEOHOCTAM
00y4aronInxcsi MHBAJIMJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pOBbS
@OH/I OLICHOYHBIX CPEICTB
MeToabl KOHTPOJISI U OLICHUBAHUS PE3yJIbTaTOB 00yUEHUs
[lkana 1 KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUCHHUS

[Tpunoxenue 1

[Ipunoxenue 2



1. HEJIM OCBOEHUSA U CHUITJIMHbI

K ocHOBHBIM HeJIsIM OCBOEHUS TUCHUILUIMHBI « CUCTEMBI TEXHUYECKOTO 3PEHUS
B ABTOMATU3UPOBAHHBIX CUCTEMAX YIPABJICHUS» OTHOCUTCS:

e |I3ydyeHue OCHOBHBIX AIMAPATHO-TEXHUYECKUX PEIICHUH, MPUMEHIEMBIX B

CHUCTEMaxX TEXHUYECKOTO 3pECHUS;

e lI3yyeHue CBOWCTBA ONTHYECKUX CHUCTEM, aQJITOPUTMOB JIMHEWHOMU

bunbTpanuy U300paXKEHUS B aHAIMTUYECKOW W MaTPUYHBIX (OpMax, MOWCK

MOP(OJTOTUYECKUX TPU3HAKOB Ha M300paKEHUH, MMOUCK TPAHUI] AITOPUTMOM

Kannu, KOHTYpHBIM aHamu3, KiaccudukaTop Xaapa, paclio3HaBaHHE 00pa3oB

IIPY IIOMOILU HEUPOCETEM;

e (DopMHPOBAHUE 3HAHUM 110 TPUMEHECHHUIO CUCTEM TEXHUYECKOTO 3PEHHS.

K ocHOBHBIM 3a1a4aM JUCHMUIUIMHBI OTHOCSITCS:

e (Co31aHuE CUCTEMBI TEXHUYECKOIO 3pEHHs, KalHuOpOBKa KaMmep, CTepeo-
3pEHUE, COMPOBOXKICHUE C HCMOJb30BAHUEM JIMHEHHBIX JAUHAMHYECKUX
Mojieiel, BU3yau3allus Ha OCHOBE N300payKEeHUN;

e lI3yueHus anropuTMOB ONITUMHU3AIMHU CUCTEM TEXHUYECKOTO 3PEHUS.

3. IIEPEYEHDB IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS
O AMCIHUIIVIMHE (MOAYJIIO), COOTHECEHHBIE
C INTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHUSI OGPA3OBATEJILHOM ITPOT'PAMMBI

B pesynbrate OCBOEHMS AUCHUIUIMHBI Yy O0OydYaromuxcsi (OpMHUPYIOTCS
CJIEYIOIME KOMIIETEHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE PE3yJbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHLIUH.



B pesyabTare

OCBOCHMA
Kon 0o0pa3oBaTeILHOM IIepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB
KOMIETEeHI[UH MpOrpaMMmblI o0yueHUs MO AUCHUIIIHHE
o0yuawommiics
JO0JI7KeH 00J1a1aTh
YK-2 CriocoOHOCTBIO 3HATD:
yIPaBISATh * MeTtojbl yripaBiieHUs TPOCKTAMU;
IIPOEKTOM Ha BCEX | * DTaIlbl )KU3HEHHOTO [UKJIA TPOEKTA;
JTanax ero YMETb:
YKU3HEHHOT O IIUKJa | * Pa3pabaTeiBaTh U aHAIU3UPOBATH
abTepHATUBHBIC BAPUAHTHI POEKTOB JIJIsI
JIOCTUKEHUSI HAMEYEHHBIX PE3yJIbTaTOB;
* Pa3zpabarbiBaTh NpOEKTHI;
» OnpeaensTh LENEeBbIE 3TANbI U OCHOBHBIE
HarpaBJeHus paldoT;
BJIAIETb:
* HaBbikamu pa3pabOTKU MPOEKTOB B
n30paHHOM podeccruoHanbHOM chepe;
* Merogamu onieHKM 3 (HEKTUBHOCTH
MPOEKTA, & TAKXKE MOTPEOHOCTH B peCcypcax.
[K-1 CriocoOHOCTBIO 3HATD:
aBTOMAaTH3alui U | * MeTO/IbI CCIIeIOBAHUS U U3MEPEHUS
MeXaHHU3aluu TPYAOBBIX 3aTpaT;
MPOU3BOACTBEHHBIX | * OCHOBBI MICUXO(DU3NOIOTUN, TUTUEHBI U
IIPOLIECCOB SPrOHOMUKH TPY/Ia;
MexaHocOopouHoro | * [IpuHIMIBEI BEIOOpaA CPEICTB
MPOU3BOJCTBA aBTOMATHU3AIMHA U MEXaHU3AIINH HTATOB

IIPOU3BOJICTBEHHBIX MPOLIECCOB;
* TexHn4yeckre XapaKTEpUCTUKH U
(GyHKIHMOHAJIBHBIE BO3MOKHOCTH
MIPOTPAMMHBIX CPEJICTB aBTOMATU3ALUU U
MEXaHHU3alHUH 3TANOB IPOU3BOACTBEHHBIX
ITPOLIECCOB;

® HOpSIJIOK 1 MCTOJbI ITPOBCACHMA ITATCHTHBIX

HCCIICIOBAHU;

* CpencTBa TEXHOJIOTUYECKOTO OCHAILICHUS,
KOHTPOJIbHO-U3MEPUTEHHBIC TPUOOPHI U
WHCTPYMEHTBI;




* HopMaTHBHO-TEXHUYECKHUE U PYKOBOSIIINEC
JIOKYMEHTHI 110 0(hOpMIIEHHUIO
KOHCTPYKTOPCKOM JOKYMEHTAIINH;

* Buibl KOHTPOJIA U UCTIBITAHUW CPEJICTB
aBTOMATH3alMU U MEXAaHU3Al1U;

* MeToabl UCTIBITaHUM, IPABUJIA U YCIIOBUS
BBITIOJIHEHUS padoT;

* [IpaBuna pa3pabOTKH MIPOCKTHOM,
TEXHUYECKOU, TEXHOJIOTUYECKON U
AKCIUTYaTallMOHHOW JTOKYMEHTALUH
YMETb:

* BeIsIBIIATH MaTE€pUaIbHBIE U
UH()OPMAIIMOHHBIE CBSI3H MEXKITY
o0opyioBaHuEM, pabOUYUMHU MECTaMH,
CTPYKTYPHBIMH €IMHUIIAMU MTOIPA3AECICHUN,
MOJIpa3ACCHUSIMU OPTaHU3allNM;

* AHaIM3UPOBATh PE3YJIbTATHI 3aMEPOB
BPEMEHHU; BBITIOIHATH MATCHTHBIN MOUCK,
0030p HAYYHO-TEXHUUYECKOU TUTEPATyphl MO
CpEeACTBaM U CUCTEMaM aBTOMATHU3ALNU U
MEXaHU3alNH;

* GopMyaMpOBaTh MPETIOKEHUS 110
aBTOMATH3alIMU U MEXaHU3AlUK;

* YcTaHaBIMBAaTh HCXOHBIE IAHHBIC 1JIS
IIPOBEICHUS IPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX paboT;

* Bei6upaTh MOJIeNH CpeICTB aBTOMAaTU3 AU
Y MEXaHW3allNH;

* Haznauats TpeOoBaHUsI K CpeACTBAM
aBTOMATH3alMU U MEXAHU3All1U;

* OpopMIIATH TEXHUUECKOE 3aJ]aHHE;

* OdopMIIATHh HHCTPYKIIUU TIO IKCIUTyaTalluH,
TEXHUYECKOMY OOCTY>KMBaHHUIO U PEMOHTY
BJIAJIETbD:

* MeTonamu: aHanuza o00Opy/I0BaHMUS,
MIPOrPAaMMHBIX CPEJICTB, CPEJCTB
TEXHOJIOTUYECKOTO OCHAIIEHHUSI, CPEACTB
WU3MEPEHUsI, TPUEMOB U METOJIOB paOOTHI,
MIPUMEHSIEMBIX MPU BBIMOJIHEHUU
MMPOU3BOJACTBEHHBIX ITPOLECCOB;

* Meronamu onpeaencHnss MaTepUalbHbIX U
HH()OPMAITMOHHBIX CBS3EH MEXKITY
obopynoBaHuEM, pabOUYUMH MECTaMH,
CTPYKTYPHBIMH €JUHULIAMU MTOAPA3ETICHUN,




MO/Ipa3IeICHUSIMUA OPraHHU3alUH;
IIPOBEICHMSI TATEHTHBIX UCCIIEIOBAHMIA;

* MeTonamu pa3pabOTKH MPEIOKEHUI IO
BHEJIPEHUIO aBTOMATH3aLUU U MEXAHU3ALUN
MIPOU3BOICTBEHHBIX ITPOLIECCOB
MEXaHOCOOPOYHOI0 MPOU3BOICTBA; cOOpa
UCXOJHBIX TAHHBIX JJIs1 IPOBEACHMUS
IPOEKTHBIX U ONBITHO-KOHCTPYKTOPCKUX
pabor;

* MeTo1aMu COCTaBIIEHUS] TEXHUUECKUX
3ajaHuil Ha pa3pabOTKy CpPEeCTB
aBTOMATU3ALIMHA U MEXaHU3ALNH
MIPOU3BOICTBEHHBIX MIPOLIECCOB;

* Merogamu nouvcka u BbIOOpa MporpaMMHBIX
CPEIICTB aBTOMATH3AIIMU IIPOU3BOJICTBEHHBIX
IIPOLIECCOB;

* Merogamu NOATOTOBKH TEXHUKO-
HKOHOMUYECKUX 0O0CHOBAHUI

3¢ (HEeKTUBHOCTH BHEAPEHUS CPENICTB
aBTOMATH3AlMU U MEXaHU3ALUU
IIPOU3BOJICTBEHHBIX IIPOLIECCOB;

* Merogamu pa3pabOTKu HHCTPYKLUN MO
AKCIUTyaTallul U PEMOHTY CPEICTB
aBTOMAaTHU3ALMHA U MEXaHU3ALNH

2. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OOI1 MAT'NCTPATYPbI

JlucuurimnHa OTHOCHTCS K O0s3aTellbHOM d4acTu  (4actd, (GopMHpyeMoi
y4acTHUKaMU 00pa3oBaTeNbHbIX OTHOMICHUI) 0510Ka b1 «Jluciuruiabl (MOTy N ).

JlucuumuinHa B3aUMOCBsI3aHA JIOTUYECKH U COJIEPIKATEIbHO-METOUYECKH CO
CIEAYIOINMU TUcHuIInHaMu U npaktukamu OOIT:

e Ananu3 1 00paboTKa TaHHBIX;

e OCHOBBI HAy4YHOM pabOTHI;

e Teopusi aBTOMaTUYECKOTO YIIPABJICHUS;

¢ YueOHas (0O3HAKOMUTENIbHAS ) MPAKTUKA;

e [Ipou3BoicTBEHHAs (MMPOSKTHO-TEXHOJOTUUECKAsI ) PAKTUKA;

e [IpousBoacreennas (HUP) npaxTuka;.

3. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI

OO6mr1ast Tpy1I0EMKOCTh TUCIUIUIMHBI COCTaBIISCT 4 3a4€THBIX eANHUITEL, T.€. 144
aKaJeMHUYeCKHUX 4acoB (13 HUX 90 yacoB — caMOCTOSITENIbHASI padOTa CTYIEHTOB).




Paznennl
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TUCIUAIINHEI

«CHUCTEMBI

TCXHHUYCCKOI'O

3peHus B

aBTOMATU3WPOBAHHBIX CHUCTEMaxX YIPABJICHUS» HM3Yy4aloTCsl Ha MEPBOM Kypce BO
BTOPOM CEMECTpE.
dopMma pyOeKHOTO KOHTPOJIS MO TUCHUTIIIMHE — YK3aMEH.
CtpykTypa U coliepxkaHue NUCHUIIMHBI «CHCTEeMbl TEXHUYECKOTO 3pPEHUS B
aBTOMATU3UPOBAHHBIX CUCTEMAX YMPABICHUSD 110 CPOKAM U BUAaM PabOThI OTPAKEHBI
B [Ipunoxenun 1.

3.1.

Buabl yueOHO#H padoThI M TPYA0eMKOCTH (110 (popMam 00yUeHus1)
Ounas ¢popma o0yueHust

Ne Bup yyeOHol padoThI KoumuectBo CemecTpsl
n/n 4acoB 2
1 |AyauTopHbie 3aHITHS 54 54
B Tom uucne:
1.1 |Jlekuuun 18 18
1.2 | CemuHapckue/paKTUIECKUE
3aHSITUS
1.3 |JIaGopaTopHbIe 3aHATHS 36 36
2 |CamocTtosTensHas paboTa 90 90
B Tom uucne:
2.1 BeimosHEHNE CAaMOCTOSTEIBHBIX 86 86
MPAKTUYECKUX 3aHITUI
2.2 TectupoBanmue 4 4
3 IIpomexyTouHas aTTecTarus
DK3aMeH
Htoro: 144/4 144/4

3.2. TeMaTu4yeCKHil IUVIAH U3YYEeHHUS AMCUUILIMHBI (110 dopmam 00y4ueHmst)

Ounas ¢popma o0yueHust

/11

Pasznesnbr/TeMbl
JIUCIIATUTAHBI

TpynoeMKoCTb, yac

Bc
er

Ca
MO

AynuropHas pabota




Jlexum

CemuHapckue/mpa

KTUYECKUC

RAHATIAI
JlaboparopHblie

3aHATHA

[IpakTrueckas

noAroToBKa

Tema 1. IlonsaTHe «3peHue» B
IIMPOKOM CMBIC/I€, KAK HHCTPYMEHT
MOJIY4YEeHUS Pa3JIUuYHOM HMHGOpMaALUHN
00 oxpy:karomem mupe. buonornyeckoe
3pEHHE JKMBBIX CYLIECTB, BOCIIPUSATHE
3BYKa, OCSI3aHHE. AHanus "
KOMIUIEKCUPOBAHNE uHpopMaIu
XKUBbIMH  cymecTBaMu. (OcoOeHHOCTH
BOCIIPUSITUSL CEHCOPHOW HH(OpPMaLIUU.
TexHuueckass CEHCOpUKA aHaJIOTUYHast
OHOJIOrMYeCKOn — KaMepBhl,
MUKpPO(OHBI, coHapbl. CeHcopuKa He
UMEIoIasi OMOJIOTHYECKUX aHAJIOrOB —
nazepubie pagapsl (LIDAR).

D

10

Tema 2. OCHOBBI ONTHYECKHUX
cucreM. Kamepa OOGckypa. YcTpoiicTBO
COBPEMEHHBIX U POBBIX Kamep.
ITonsiTue «300paKeHUE, Kak
BeixomHo Tema 1. OOmme ImOHATHS
1ndpoBoit 00paboTKH CUTHaJa.
JIuneitnbie cucrembl. OyHkuus Jupaxa.
NMmnynbcHas XapakTepUCTUKA JIMHENHON
cucreMbl. HMmmynbcHOE — pasiioKeHUe
curHana. OnpeneneHue CBEPTKH  JIs
HENPEPHIBHOTO U JUCKPETHOTO CIy4YacB.
CBepTka CHUTHaJIa C  HWMIYJBCHOM
XapaKTEPUCTUKOU JINHEMHOW CUCTEMBL.

10

Tema 3. JIuneiinble PUabTPHI
HAa OCHOBE [HUCKPETHOW [JABYMEPHOM
cBepTKH. Aapo GuabTpa U HOPMHPOBKA
¢unbrparuu. Huzko4acToTHBIA (QUIBTP
(pa3mbiTue ["aycca). Bbicoko4acTOTHBIM
bunetp (bunetp I'abopa). Brimenenue
rPaHUL TpPU TOMOIIM  JAUCKPETHOU

10
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IPOM3BOTHOM (punbTp Cobens).
Pemenne mpoOieM CBEpTKH Ha Kpasx
n3o0paxkeHus. MeauaHHbIN GUITBTP.

Tema 4. Jlornueckue onepaiuu ¢
curHaioMm. Omepanuu  Mopdosiorumu.
Jloruueckoe «» (cykeHue), Joruueckoe
«AJIN»  (pacmmpeHue),  3aKpbITHE,
packpeiTie. bunapuzaius nzo0paxeHus
10 Mopory. MeToapl KOPPEKIUU SIPKOCTU
u KOHTPAaCTHOCTH U300paKEHU.
JlunenHass koppekuus. BripaBHUBaHUE
cpenanx. Gamma-KoppeKITusI.

12

Tema 5. CBeprounbie HC.
PexyppeHTHBIE HelIpOHHBIE CETH

VYcranoBka Oubamoreku KERAS.
Cnoun, runepmnapameTpbl,  (QYHKIUU
aKTUBAllUM, ONTHUMHU3ATOPHI, (YHKIUU
norepb, wucnonszyemble B KERAS.
[Tokazarenu kauectBa HC. IIpenobpaboTkal
JTAHHBIX.

12

Tema 6. [Tonsitue
«KImaccupuKaTop» B  paclo3HABAHHUH
oOpa3oB. [IpocTpaHCTBO  MPU3HAKOB.
Oobyuaromas BbeIOOpka. Kiaccudukarop
AdaBoost. Kackaasr Xaapa.

12

Tema 7. Hcnonb3oBanne
HENPOCETEBBIX TEXHOJIOTUH B
pacnio3HaBanuu o00pa3oB. CBepTOYHBIE
HEUPOHHBIE  CETH W aJIallTUBHO
PE30HAHCHBIE  HEUPOHHBIE CETU B
pacnio3HaBaHuu 00pa3oB. [IpoGiiembl
peanuzali W pacnapaieliiBaHue
BBIYKCJICHUM.

12

Tema 8. O0paboTka
H300pakeHni c NpPUMeHEeHNueM
HEHPOHHBIX CeTeH.

12
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ABTokonupoBmuku.  OOyueHue
CeTU. 3aJaull CErMEHTAlUHN U ACTEKIINH.
AJNITOPUTMHAYECKHE METOBI
CErMEHTAallMM B 3agadax o0paboTKH
n3o0paxxenuir. HelpoHHbIE ceTH IS
CErMEHTaIu! U300paxKeHUI.
Apxurektypa U-Net.
[IpenoOyuenusie Mosenu. CoBpeMEHHBIE
APXUTEKTYPBI CETEM.

Hroro 18 54 90

3.3. Coaep:xaHue TMCUMILTHHBI

Tema 1. IlonsiTMe «3peHHe» B HMIMPOKOM CMbICJIe, KAK HHCTPYMEHT
NOJIyYeHHUsl pa3iuyHoil uHpopMauuu 00 oKpy:KawmeM mupe. buonormyeckoe
3pEHUE KUBBIX CYIIECTB, BOCIIPUATUE 3BYKa, OCSA3aHUE. AHAIU3 U KOMILJIEKCUPOBAaHUE
uH(popMauu SKUBBIMH  cyniecTBaMU. (OCOOEHHOCTHM BOCHPHSTHS  CEHCOPHOM
uHpopMaruu. TexHUYecKass CEHCOpHUKa aHaJOrMyHash OMOJIOTMYECKOM — KaMepsl,
MUKpOQOHBI, coHapbl. CeHCOpuKka He HuMerolas OHOJIOTMYECKHX aHaJIoroB —
nazepubie pagapsl (LIDAR).

Tema 2. OcHoBbl onTuuyeckux cucreM. Kamepa OOckypa. YcTpoicTBO
COBpPEMEHHBIX ITM(PpoBHIX Kamep. [loHsaTHe «n300pakeHne», Kak BbixoaHor Tema 1.
O6mue mouaTus HUppoBor 00paboTkM curHana. JluHelHbie cuctembl. DyHKIUS
Hupaka. HMmnynbcHass XapakTepUCTHKA JIMHEWHOW cuctembl. MMmynbcHOE
paziioxkeHue curHana. OmnpenesieHne CBEPTKU I HENPEPHIBHOIO W JHCKPETHOIO
cinyyaeB. CBepTKa CUTHAJA C UMITYJIbCHOM XapaKTEPUCTUKOMN JIMHEHHON CUCTEMBI.

Tema 3. JluHeiliHble (UJIBTPHI HA OCHOBE JAMCKPETHOM JABYMEpPHOi
cBepTkM. fAapo ¢unbTpa U HOpMmupoBka ¢uiabTpauuu. HuskoyacToTHbI (QUIBTP
(pa3smbiTue [aycca). Bwicokouactotneiii ¢unbtp (dunstp [abopa). Breigenenue
TPaHUIl PU TIOMOIITU JUCKPETHOU Tpon3BoaHOH ((prnbTp Cobenst). Pemenue nmpobiaem
CBEPTKHU Ha Kpasix n300paxeHus. MeauaHubiii GuibTp.

Tema 4. Jlormuyeckue omnepamuu ¢ curHajgoMm. Omepanud MOpPQOJIOTHH.
Jlornueckoe «M» (cyxenue), normueckoe «WJIN» (pacmmpenue), 3akpbITHE,
packpbiTie. buHapuzaius n3oopaxeHus mo nopory. MeTobl KOPPEKIUH IPKOCTU U
KOHTpacTHOCTU u300pakeHuil. JIuneliHas koppekuus. BwipaBHUBaHHME CpeIHUX.
Gamma-koppekiusi.

Tema 5. Ilonarue «pacno3zHaBaHue oOpa3oB». Kak uenoBek BblAeNseT
OTJEJIbHBIE O0BEKTHI U3 TOTO, YTO BUAUT. [IpM3HaKu 0OBEKTOB: KOHTYPHBIE, APKOCTHO-
L[BETOBBIE, TEKCTypHble. llonck rpanun Ha u300pakeHMH — anroput™M KoHHWU.
Anroput™m xyka, nenHo koj ®pumena. OCHOBBI KOHTYpHOTO aHaiu3a. [latockl u
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MUHYCBhl KOHTYpHOTO aHanu3a. BeiiBner-ipeoOpa3zoBanus. [IpeoOpazoBanue Xaapa,
Mopiie, «MEKCUKaHCKas IIUISIIIaY.

Tema 6. Ilonstne «xiaccupuKaTop» B paclo3HaBaHUM O0OpPa3oB.
[TpoctpanctBo mpuzHakoB. OOyuaromas BblOOpka. Kiaccudpukarop AdaBoost.
Kackaner Xaapa.

Tema 7. HMcnonp30BaHHE HEHUPOCETEBBIX TEXHOJIOTHUM B PACIO3HABAHUU
o0pa3oB. CBepTOUHBIC HEUPOHHBIC CETH U aJallTUBHO PE30HAHCHBIE HEUPOHHBIE CETU
B pacmo3HaBaHWK oOpasoB. I[lpobOiembl peanmu3anuu W pachnapajjieIuBaHKe
BBIUMCJICHUM.

Tema 8. O0padoTka n3006paskeHuii ¢ NPpUMeHEeHHeM HelipOHHBIX ceTeid.
ABToKONIMpOBIIMKUA. OOyueHue ceTu. 3ajayd CErMEHTAalUuu M JIETEKIHH.
AJropuTMHUYECKHME METOAbl CErMEHTallMu B 3a7adax oOpabOTKH H300pa)KeHUI.
Hetiponnsle ceTu A cermeHTanuu u3oopaxkenuii. Apxurekrypa U-Net.
[IpenoOyuennbie Mosenu. COBpeMEHHbBIE APXUTEKTYPBI CETEH.

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA

Jlabopamopnsie padomut

JlabopatopHnas padota Nel «Tensorflow. O3nakomiienue ¢ pperiMBopkoM Keras.
Pemenue 3anaun knaccudukanmm nzoopaxenuit. MLPy

Jlabopatopnas pabota No2 «OOyuenue HeitponHoi cetu. ['unepnapamerpsl. [londop
runeprnapametpoB ¢ momotsio KerasTuner. [lepeoOydenne, HemooOyueHue.»
JlaGoparopnas padota Ne3 «Cozmanue MOJeIu CBEPTOYHOW HEHPOHHON METH IS
pElIeHus 3aja4y pacro3HaBaHus OyKB JIATUHCKOTO alihpaBuTay

Jlabopatopnas pabota Ned «CNN. Apxutektypbl RCNN, FastCNN, ResNet.»
Jlaboparopnas padota Ne5 «I'myOokoe oOydenue. Vcnonap3oBanue npeaoOdyuyeHHbIX
MOJIEJIeH TSl pEIICHNUs 3a/1a4H KJIacCU(UKAIIUN

JlaGoparopHas padota Ne9 «Astokonuposuiuku. VAE, CVAE. [I'eHeparunbie
COCTSI3aTEIbHBIC CETU.»

Jlnst mpoBeneHuss 1a0OpaTOPHBIX paboT TpeOyeTcs KOMITbIOTEPHBIA KIlacc.
00BEJICHHBIM B JIOKAJILHYIO CETh C BBIX0JIOM B MHTepHeT. KoMIBIOTEpHI TOIKHBI
OBITh OOBEIUMHEHBI JIOKATBHOU ceThlo. HeoOxoaum BBIXOJ B TJI00AIBHYIO CETh
Nurtepuer. TpeGyemoe mporpamMmHoe obecrieueHueM: KOMOWIATOP si3bika Python,
Tensorflow ¢ makerom Keras, TekcToBbIi penaktop, oducHbiil naket LibreOffice.

KoMmproTepHbIii KJ1acC TOHKEH UMETh BO3MOKHOCTh OOHOBJICHUSI M YCTAHOBKH
JOTIOJTHUTENBHOTO CBOOOJHO PACHPOCTPAHSIEMOT0 IPOIrPAMMHOTO 00ECIIEYEHHUSI.

3.5. TemaTuka BONPOCOB VIl CAMOCTOATEJIHHOI0 H3Y4YeHHUsI



13

1. 3arpy3uts BpemeHHoOU psa. [IpoBectu mnpemnoOpabOTKy BpPEMEHHOrO psfa.
[TocTpouTts rpaguk KOPPEISIIMOHHON 3aBUCUMOCTH IS 33JaHHOI'O BPEMEHHOTO
nara. IlocTpouTh apXHUTEKTypy IOJIHOCBSI3HOW CETH I PEIICHUS 3aJadu
IPOTHO3UPOBAHUSI BPEMEHHOTo psina. /[ BbeIMOJHEHUs pabOThl HYX HO
HamucaTh KoOJ, OOYYUTh HEUPOHHYIO CETh, MOCTPOUTH TpauKU (PYHKIUH
NOTEPb, KOPPEIALMOHHON 3aBUCUMOCTH U METPUKH Ka4yecTBa.

2. IlocTpouth apXUTEKTypy PEKYPPEHTHOM CETH W OJHOMEPHON CBEPTKU IS
pelieHusl 3aJadyd  MPOTHO3UPOBAHUS BpeMEHHOro psaaa B 1l. OOyuyuth
HEHPOHHYIO, MOCTPOUTh Trpapukd (YHKUUU TOTEPb, KOPPEISALUOHHON
3aBUCUMOCTH M METPUKH Ka4ECTBA.

3. 3arpy3uTh JaTaceT IS pemieHus 3amadu  Kiaccudukanmm. [IpoBecTH
npenodpadoTky naracera. IlocTpouth apXuUTeKTypy HeHpoHHOM ceth. s
BBINIOJIHEHUS palOThl HYKHO HamHucaTb KOJA, OOYyYUTh HEWPOHHYIO CETb,
NOCTPOUTH Tpauku GYHKIUU OTEPh, METPUKH KAueCTBA.

4. 3arpy3uth JaTaceT A PELIeHHs 3alayd  KJIacCU(UKALUKW TOHAJIbHOCTHU
OT3BIBOB KJIHMEHTOB C wucnoib3oBanueM BoW. Ilposectu mnpenoOpaboTky
natacera. [locTpouTh apXUTeKTypy HEUPOHHOM ceTu. /{7151 BBIOTHEHUS paObOThI
HY>KHO HalucaTh KoJi, 00y4UTh HEUPOHHYIO CE€Th, TOCTPOUTD rpauKu QyHKIUN
NOTEPh, METPUKHU KaYeCTBA.

5. 3arpy3uth jgaraceT IS pelieHds 3ajgadd  Kiaccuduxanuu. IIposectu
npenobpaboTky agaracera. IlocTpouTh apXUTEKTypy C HCIOIb30BAHUEM
npeaoOydeHHON HEeMpOHHOU ceTu. J[Jis BhIOHEHUsT pabOThl HYKHO HAUCaTh
KO, OOy4UTb HEHPOHHYIO CE€Th, MOCTPOUTH rpaduku (YHKUUU TMOTEPD,
METPUKHU KauecTBa.

6. 3arpy3uTh gaTaceT IS pEIICHHUS 3aJaud  KiacCH(HUKAIMA TOHAJIBHOCTH
OT3bIBOB KJIMEHTOB ¢ wHcmnoyib3oBaHnueM ciosi Embedding. Ilpoectu
npenoopadoTky nartacera. [locTpouth apXutekTypy HeWpoHHOW ceT. s
BBIMOJIHEHUsI pabOThl HY)KHO HamucaTth KOJ, OOYyYUTh HEUPOHHYIO CETh,
MOCTPOUTH Tpaduku GyHKIIUU TOTEPh, METPUKH KA4eCTBA.

7. 3arpy3uth jpartaceT. PemmTs 3agady OpPEIMKTUBHOM  AHAIMTHKU  C
WCIIOJIb30BaHUEM HEMPOHHBIX cerel. [locTpouTs apXuTEeKTypy HEHPOHHOU
ceTd. [{ns BBIMONMHEHUST pabOTHl HYKHO HAmMcaTh KOJ, OOy4YUTh HEHPOHHYIO
CETh, MOCTPOUTH rpaPuKu PYHKIIUU OTEPh, METPUKHU KayeCTBA.

4. YueOHo-MeTOoaU4YecKOe U UHPOPMALIMOHHOE 0OecIieYeHHe

4.3. HopmatuBHble 1okyMeHTbI 1 'OCThbI
1. TOCT P 43.0.12-2018 ba3sl 3HaHM# B TEXHUYECKOH JI€ATEIHHOCTH.
2.I'OCT P 57321.2-2018 MenemxMeHT 3HaHUH. MeHePKMEHT 3HaHUK B 00J1aCTH
nmxuHupuHra. Yacte 2. [IpoekTupoBanue Ha OCHOBE 0a3 3HaAHUIA.
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3. TOCT P 43.0.28-2022 W udopmanmonHoe oOecrieueHne TEXHUKH U

ONEPATOPCKOM NEATENBHOCTH. ba3bl 3HAHWI B MHTEJUIEKTYAIU3alUU JEATEIbHOCTH.

4. TOCT P 59869-2021 UurennekryanbHble cUCTeMbl oOydeHus. OoOmme

ITOJIOKCHMUSI.

4.4. OcHOBHAA IMTEPATYypa

1.

CrankeBny, JI. A. VHTe/IEKTyalbHbIE CUCTEMBI U TEXHOJIOTHH : YYEOHHK H
npaktukyMm s By3oB / JI. A. CrankeBud. — 2-¢ u3J1., mepepad. u qor. — Mocksa
: IBnatenbctBo [Opaiit, 2024. — 495 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-16238-7. — TexcT : snexTpoHHbN // OOpa3zoBaTenbHas maaTdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/536688 (mata oOpaieHus:
26.05.2024).

2. SxpsaeBa I'. 3. OcHOBBI TeOpur HEUPOHHBIX ceTel. — HanmonanbHbiil OTKPBITHIN

YHuBepcurer «AHTYUT», 2016 T. — 200 C.
(http://www.knigafund.ru/books/178963).

Boponos, M. B. Cuctembl HCKYyCCTBEHHOTO MHTEJUICKTA © Y4EOHUK U IPAKTUKYM
st By30B / M. B. Boponos, B. 1. [Tumenos, . A. HebaeB. — 2-e uz ., nepepad.

u gon. — MockBa : M3garensctBo IOpaiit, 2024. — 268 c¢. — (Briciiee
obOpazoBanue). — ISBN 978-5-534-17032-0. — TekcT : 2JIEKTpPOHHBIN //
OO6pazoBartenbHas matdopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/544161 (nata obpamenus: 26.05.2024).

4.5. lonoJHUTEIbHASI TUTEPaTypa

1.

N

EmenpsnoB B.B., Kypeiunk B.M., Kypeiunk B.B. Teopus m mnpaxrtnka
ABOJIIOMOHHOTO MozenupoBaHus. — M.: ®U3MATIJINUT, 2003. — 432 c. — ISBN
5-9221-0337-7. (www.knigafund.ru/books/207330)

bpeuka, /.M. AJropuTMbl MAaIIMHHBIX BBIYHCICHUN: Y4e€OHO-METOIUYECKOE
nocodwue. [DNeKTpoHHBIN pecypc] — DnekTpoH. nan. — Omck : OmI'Y, 2014, —
64 c. — Pexxum noctyna: http://e.lanbook.com/book/75387 — 3aru. ¢ axpana.
OxkynoB, C.M. AJroput™Mbl KOMIBIOTEPHOU apUPMETUKHU. [DIEKTPOHHBIN
pecypc] / C.M. Okynos, C.M. JIsuun, O.A. IlectoB, E.B. PazoBa. — DnexTpoH.
naH. — M. : U3parenbctBO "Jlaboparopus 3nanuit”, 2015. — 288 ¢. — Pexum
nocryma: http://e.lanbook.com/book/66112 — 3ari. ¢ skpaHna.

Pyrkosckas [I., Ilunuesckuit M., PyrkoBckuit JI. Heliponnslie certw,
FEHETUYECKUE AITOPUTMBI M HedeTkue cuctemsl: Ilep. ¢ moneck. U. /I
Pynunckoro. — M.: I'opsituas munaust —Tenexom, 2006. — 452 C.

TapacoB B.b. OT MHOTOAareHTHBIX CUCTEM K MHTEIUICKTYaJIbHBIM OPTaHU3aLUSIM:
bunocodus, ncuxonorus, uupopmatuka. — M.: dauropuan YPCC, 2002. — 352
c. (Hayxu 06 uckyccrsennom). — ISBN 5-8360-0330-0.

l'acanoB, D. 3. HMHTemnekTyanbHble CUCTEMBL. Teopus XpaHEHUs W TOHCKA
uHpopmManuy : yueOHukK i By3oB / 3. 3. 'acanos, B. b. Kyapssues. — 2-¢ u3.,
uctp. u gon. — Mocksa : UznarensctBo HOpaiit, 2024. — 271 c. — (Beoiciuee


https://urait.ru/bcode/536688
http://www.knigafund.ru/books/178963
https://urait.ru/bcode/544161
http://www.knigafund.ru/books/207330
http://e.lanbook.com/book/75387
http://e.lanbook.com/book/66112
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obpazoBanue). — ISBN 978-5-534- 08684-3. — TekcT : 2IeKTpOHHBIN //
OO6pa3zoBartenbHas miatgopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/537938 (nata oopamenwus: 26.05.2024).

lanymkun A.W. Teopus neiiponnsix cereil. Ku.1: Yuebnoe nocobue st By30B.
— M.: UTDKP, 2000. — 416 c.

bammako A.M., bammakoB W.A. HHTennektyainbHble HHGOPMAIIMOHHBIC
TexHoioruu: Yueb. mocodbue. — M.: Uzn-so MI'TY um. H.D.baymana, 2005. —
304 c. — (Cepus «uopMaTrka B TEXHUUECKOM YHUBEPCUTETED ).

4.6.J1eKTpOHHbIE 00pa30BaTe/bHbIE Pecypchl

1.

DO0P B pazpaboTke.

4.7.JIuuieH3NOHHOE U CBOOOTHO PACTIPOCTPaHsIeMOe IPOrPaMMHOe 00ecieueHne

1.

2.

Cpena paspaborku Microsoft VisualStudio ¢ ycTaHOBICHHBIM —MAKETOM
pacuupenus si3pika Python
Oducnerii maker Libre Office

4.8.CoBpemenHble mnpodeccuoHATbHbIE 0a3bl JAaHHBIX U HH(OPMALMOHHBIE

Ok w

o

-

B w

CIIPAaBOYHbIC CUCTEMbI

CnpaBouno-nipaBoBast  cuctembl  «KoHcynbrantllmoc:  Hexommepueckas
uHTepHeTBepcus» https://www.consultant.ru/online/
OdunmaabHBIN HHTEPHET-TIOPTAJ ITPaBoBOM HH(popMaruu hitp://pravo.gov.ru
Poccuiickas HarmoHaabHas oudmoTeka http://www.nlr.ru
OBC «YHuuBepcuteTckas o6ubnmmoTeka onnai» https://biblioclub.ru/index.php
Enunoe okHO jocTyma K oOpa3oBarelbHbIM pecypcam DesepaibHblid MOpTal
http://window.edu.ru
Hayunas snextponHas oubmmoteka http://www.elibrary.ru
Poccuiickas rocymapcrBennas oubimmorexa http://www.rsl.ru

MarepuanbHO-TeXHUYECKOe oOecreyeHue

. KOMHBIOTepHBIe KJIIaCCbl C OCHAIICHUCM: CTOJIbI, CTYJIbd, ayAUTOPHAsA OOCKa,

UCIIOJIb30BAHUE TEPEHOCHOTr0 MYJIbTUMEAUMHOrO KOMILIeKkca (TEpeHOCHOMN
MPOEKTOP, NEPCOHATBHBIA HOYTOYK).

[lepcoHasibHbIE KOMITBIOTEPHI, MOHUTOPHI, MBIIIKHU, KJIaBUAaTyphl. Pabouee MmecTo
IPENoIaBaTENs: CTOJM, CTYIL.

Aynurtopusi Al CaMOCTOSATEIbHON paOOTHI.

bubanoreka, YnTaIbLHBIN 3all.

MeTtoanyeckue peKOMeHAauuu


https://urait.ru/bcode/537938
https://www.consultant.ru/online/
http://pravo.gov.ru/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://window.edu.ru/
http://www.elibrary.ru/
http://www.rsl.ru/
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6.3.MeToanuyecKkne peKOMEHJANMH [JIs1 TPenojgaBaTe/ia IO OPraHu3aluu
o0yueHust

1. Ilpu moAroToBKe K 3aHATUAM CIELYET HMPEABAPUTEIBLHO IPOPadOTaTh MaTepUal
3aHATUSA, TPEIYCMOTPEB €ro IMojady TOYHO B OTBEJIEHHOE JUII 3TOTO BpeMs
3aHATUA. Crenyer MOATrOTOBUTh HEOOXOAMMBIE MaTepUajibl — TEOPETUUYECKHE
CBEACHUS, 3a1aul U Jp. [Ipu mpoBeneHUM 3aHATHS CIIEAyeT KOHTPOJIMPOBATh
[oJladyy MaTepuaja M pelIeHHWE 3aJaHuid C y4eToM Yy4yeOHOTrO BpEMEHH,
OTBEJCHHOIO VISl 3aHATHSL.

2. Tlpu mpoBepke paOOT U OTUETOB CIEAYET YUYUTHIBATH HE TOJIBKO MPaBUIBLHOCTD
BBINIOJIHEHUS 3aJJaHUi, HO U ONTHUMAJIBHOCTh BBIOPAHHBIX METOIOB PEILICHHS,
MPaBUILHOCTD BBITOJIHEHUS BCEX €r0 II1aroB.

3. llpu opranmzanuu ¥ TPOBEICHHS 3K3aMEHOB B IMPaKTUKO-OPUEHTHPOBAHHOU
(dopMe cieqyeT MCIONb30BaTh YTBEPKICHHbIE Kadenapoil Meronndyeckue
PEKOMEHIALINN.

6.4. MeToanueckue yKa3aHusl AJisl 00y4arouuxcsi o OCBOECHUIO TMCIMILTHHBI

[Tonyyenue yriayOJEHHBIX 3HAHMM MO JUCHUIUIMHE JOCTHTaeTcs 3a CYeT
aKTUBHOW  CaMOCTOATENbHOM  paboThl  oOydarommxcsa. Beigensembie  4achl
1€J1eCO00pa3HO UCIIOJIB30BaTh JUIsl 3HAKOMCTBA C Y4EOHOM U Hay4HOU JINTepaTypoil 1o
npoOJieMaM AUCIUILIMHBI, aHAIN3a HAYYHBIX KOHICTIIIHM.

[IpomexyTouHasi arrectanusi oOydaronuxcsi B (opMe 3auera MpPOBOJUTCS IO
pe3yabTaTaM BHITIOJTHEHUS BCEX BUOB YU4EOHOUM paObOThI, MPETyCMOTPEHHBIX yUeOHBIM
IJIAaHOM TIO JAHHOW JMCHMIUIMHE (MOJYJI0), MPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThI
TEKYILIEr0 KOHTPOJS YCIIEBAa€MOCTH B TeueHHe cemecTpa. OlLeHKa CTeneHu
JOCTIKEHUST 00YYArOITUMUCS TIAHUPYEMBIX PE3YJIbTATOB OOYUYECHHS 0 JUCIUTIIMHE
IPOBOJUTCS MIPENojaBaTeyieM, BEAYIIMM 3aHATUS 10 JUCUUIUIMHE METOJIOM
DKCIIEPTHOM OLEHKU. [lo wToramM mMmpoOMEKYyTOYHOM AaTTECTAlMU M0 JUCHUILUIMHE
BBICTABIIIETCSA OLIEHKA «OTJIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIBHO» WU «HE
YAOBJIETBOPUTEIIBLHO.

K npomexyTouHol arTecTtaliu JOMYCKAaIOTCA TOJbKO  oOydaromuecs,
BBITIOJTHUBIIIME BCE BUJIBI YUEOHOM pabOThI, MPeayCMOTPEHHBIE paboydeil mporpaMMon
10 TUCUUTUIMHE «ICKYyCCTBEHHBIE HEUPOHHBIE CETH.

6.5.CpeacrBa agantauvud NpenogaBaHusl JUCHMILUIMHBI K TOTPEeOHOCTSIM
o0y4yarmuxcsi MHBAJUAOB H JIMI € OTPAHUYEHHBIMHM BO3MOKHOCTSIMH
310POBbS

HpI/I HCO6XO,ZII/IMOCTI/I B 06p330BaTCJ'IBHOM mpouecce NpUMCHAIOTCA CICAYIOINC
MCTOAbI 1 TCXHOJIOTHUH, O6H€anIOIHHe BOCIIpUATHUEC I/IH(bOpMaHI/II/I O6y‘IaIOHlI/IMI/IC}I
HHBaJINAaAMHU W JIMIAaMHU C OIrPaHHYCHHBIMHA BO3MOXKXHOCTAMU 3O0POBbA: - CO3AAHUC
TEKCTOBOM BCpCUun JI000r0 HETEKCTOBOTO KOHTEHTA 1 €0 BO3MOXKHOI'O
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npeoOpa3oBaHus B  albT€pHATUBHbIE (OPMBbI, YIOOHBIE A  Pa3IUYHBIX
0JIb30BaTENIeH;

CO3JaHUE KOHTEHTA, KOTOPBIH MOKHO IPEJICTaBUTh B Pa3JIMYHBIX BHUIAX 0e3
NOTEpPU  JAHHBIX  WIM  CTPYKTYpbl, IPEAYCMOTPETb  BO3MOKHOCTH
MaclTaOMpOBaHUA TEKCTa M M300pakeHWid 0e3 IMOoTepH  KayecTsa,
PELYCMOTPETh TOCTYIMHOCTh YIPABICHHUSI KOHTEHTOM C KJIABUATYPBI;

CO3/IaHHE€ BO3MOXHOCTEH JUIsl 0Oy4arolUXCsl BOCIPUHUMATh OJHY U Ty XK€
uHGOpPMAIIMI0O M3 pPa3HBIX HCTOYHUKOB, HAMpHUMep, TakK, YTOOBl JUIA C
HApYIICHUSAMH CIIyXa NOJy4Yanu WHGOPMAIUIO BU3YaJIbHO, C HAPYIICHUSMU
3pEHMs ayIHaNIbHO;

INPUMEHEHUE TMPOTPAMMHBIX CpPEJICTB, OOECHEUYMBAIOIIUX BO3MOKHOCTh
OCBOCHHSI HABBIKOB M YMEHHH, (POPMUPYEMBIX ITUCUUIUIMHOM, 3a CYET
aJIbTEPHATUBHBIX CHOCOOOB, B TOM YHCJIE€ BHUPTYaJbHBIX JlabopaTopuil u
ACCUMWIALIMOHHBIX TEXHOJIOTUH;

IPUMEHEHUE JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJOTHH Uil Iepenadu
uHpOpMalluy, OpPraHu3alliy PA3IUYHBIX (OPM HHTEPAKTUBHON KOHTAKTHOM
paboThl 00yUaronierocs ¢ mpenoaaBaTesieM, B TOM 4Kciie BEOMHApOB, KOTOPBIE
MOTyT OBITh HCHOJB30BaHbl JJIsi MPOBEIEHUS BHUPTYaJbHBIX JIEKIUH C
BO3MOXKHOCTBIO  B3aMMOJEHCTBHSI BCEX YYAaCTHUKOB JAMCTAaHLIMOHHOTO
oOyueHus, TMPOBEACHUS CEMHHAPOB, BBICTYIUICHHS C AOKJIAAaMH W 3aIUTHI
BBITIOJTHEHHBIX Pa0OT, MPOBENCHUS TPEHUHTOB, OPTaHU3aIlMU KOJICKTUBHON
paboThI;

NpPUMEHEHUE  JUCTAHIIMOHHBIX  00pa30BATENbHBIX  TEXHOJNOTUHA  JIs
opraHuzanuu (popm TEKyIIero U MPOMEXYTOYHOTO KOHTPOJIS;

YBEIMYCHHUE TPOJODKUTEIHPHOCTH CIayd OOYyYaromuMCsS WHBAIHIOM HITH
JUIIOM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI (DOPM MTPOMEKYTOUHOM
aTTECTAIMH TI0 OTHOIIEHUIO K YCTAHOBJICHHOU MPOIODKUTEIIBHOCTH UX CIIA4H:
- TPOJOKUTENFHOCTA CHAauu 3a4éTa WIM OJK3aMeHa, NPOBOJAUMOIO B
nucbMeHHOW (opme, - He Oonee yem Ha 90 MHHYT; - TPOJOIKUTEIHBHOCTH
MOJITOTOBKX 00YYaIoMerocs K OTBETY Ha 3a4€Te WIIM dK3aMEHE, ITPOBOIMMOM B
ycTHOU (hopme, - He Oosiee ueM Ha 20 MUHYT;

IPOAOKUTEIBHOCTH BBICTYIUICHHS, OOy4Yarollerocs MpH 3alluTe KypcOBOM
paboThl - HE OoJee ueM Ha 15 MHUHYT.

Jlst oGecrieueHus MOATOTOBKH JIFOIeH B (popmMaTe OUHON ayaUTOPHOU padOThI

C OTrpaHWYCHHBIMH BO3MOXKHOCTSIMH JBMKCHHSI BBIOMPAIOTCS ayIUTOPUU C
JIOCTYITHOCTBIO B paMKax TpeOOBaHMI MO OpraHu3anuu 0e30apbepHOM cpeabl
JIBVOKCHUSI.

7.

DoHI OLICHOYHBIX CPEIACTB

7.3.MeToabl KOHTPOJISI M OLleHMBAHUSA Pe3yJIbTAaTOB 00y4YeHusl



[loka3arenem

OLCHUBAHUA
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KOMIIETEHIIUM Ha

Pa3INYHBIX

dbopMHUpOBaHUS SBISCTCA JOCTIKEHHUE OOYUYaIOMUMHUCS TIAHUPYEMBIX PE3yJIbTaTOB
OOy4YeHHMsI O JUCITUTUTHHE (MOIYJIIO).

YK-1 - Cioco0HOCTb 0CYLIECTBJIATH KPUTHYECKHIT aHAJIN3 POOJIEeMHBIX
CUTYaIllii HA OCHOBE CHCTEMHOTO M0IX0/1a, BHIPA0aTHIBATh CTPATErHIO
JeHCTBUIL;
OIIK-7 — Cnoco0HOCTH OCYILIEeCTBJISATH 000CHOBAHHBII BHIOOP,
pa3padaTpiBaTh U PeaJn30BbIBATH HA MPAKTHKE CXeMOTEXHHYECKHE,
CHCTEMOTEXHHYECKHE U aNNaPATHO-NIPOTPaMMHbI€ peleHusI 1JIs CHCTEM
aBTOMATH3AIlMH H YIIPABJIEHNS.
Kpurepuu oneHuBanus
IMoka3zarea | Jlomoporosoe
IToporosoe 3HaueHue
b: 3HaAYeHHne
2 3 4 5
BHAET - | OOyuaromuiic | OOyuaromuiica | O0yvaroruiics | O0yvaromuiics
s JIEMOHCTPUPYET | IEMOHCTPUPYE | JEMOHCTPUPYET
CM. II. lu JIEMOHCTPHPY | HEMOJIHOE T YaCTHYHOE MOJTHOE
paboueit €T TOJTHOE COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHUE
HPOTpaMMBbL | grcyTeTBHE yKa3aHHbIX B yKa3aHHBIX B | yKa3aHHbBIX B
AUCIHIUIAR |y .1, 3HAHMIA. n.1. 3HaHMIA. .1, 3HaHMIA.
Bl Henocrarouno | Jlomyckatorcss | Ho CB00OOIHO
e 3HAYUTEJIbHBIC | JOMYCKAIOTCS | ONEPHPYET
COOTBETCTBUE | OLIMOKH, HE3HAYUTENIbH | TPUOOPETEHHBI
YKa3aHHBIX B | TIPOSIBISICTCS BIC OIIINOKH, MU 3HAHUSMHU.
n.l. 3HaHWH. | HEMOCTATOYHOC | HETOYHOCTH,
Th 3HAHUU, 110 | 3aTPYAHECHUS
psiy npu
MoKa3aTeleH, AHAJIMTUYECKU
oOydaromuics | X oneparusx.
UCTIBITHIBACT
3HAYUTEIIbHBIC
3aTPYAHCHUS
pH
OIePUPOBAHHUHI
3HAHUSMH TTPH
UX IepeHoce Ha
HOBBIE
CUTYaIIHH.
YMEET - | OCyuatoumiic | OOyuatommiics | OOyuatomumiica | OO0ydaromuics
s HE yMeeT JEMOHCTPUPYET | IEMOHCTPUPYE | IEMOHCTPUPYET
CM. II. lu WIN B HETIOJIHOE T YaCTUYHOE MIOJTHOE
paboueit HEJIOCTATOYHO | COOTBETCTBUE COOTBETCTBHE | COOTBETCTBUE
HPOTPaMMBIL | ji crenenn yKa3aHHBIE B yKa3aHHbIE B | YKA3aHHLIE B
JEMOHCTpUPY | 1.1. yMEHUM. 1. 1. ymeHuil. 1.1. ymeHuil.

oTallax  HX
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JUCIMIUIMH | eT yka3aHHble | Jlomyckatotes | YMeHus CB00OIHO
BI B I.1. yMCHUS. | 3HAYUTEIILHBIC | OCBOCHBI, HO OTepHpyeT
OLLIMOKH, JIOIYCKAKOTCA | IPUOOPETEHHBI
HPOSIBIISIETCS HE3HAYUTEIbH | MU YMCHUSMH,
HEJJOCTaTOYHOC | bIe OIIUOKH, IPUMECHSIET UX B
Th YMEHUH, IO | HETOYHOCTH, CHUTYAIIHSIX
psIy 3aTPYJHCHHS | IMOBBIMICHHON
TIoKa3arenei, pH CIIOXKHOCTH.
oOydarommuiics | aHATUTUYECKH
WCITBITHIBACT X OTepaIusIX,
3HAYUTENBHBIC | TIEPEHOCE
3aTpyIHECHUA YMEHHM Ha
npH HOBBIC,
OTNEPUPOBAHUU | HECTAHIAPTHEI
YMEHUSIMUA TIPU | € CUTYAIIHH.
UX TIEpeHOCEe Ha
HOBBIC
CHTYAIHH.
BJAJIEET | O6yuarommiic | OGyuarommiics | OOyuaromuiicst | OOydarommiics
— s HE BJIAJICET | B HEMOJIHOM JACTUYIHO B TIOJIHOM
WIN B o0beMe BJIaJIeeT o0beMe BiIajeeT
CM. II. lu HEJOCTATOYHO | BIAEeT yKa3aHHBIMU B | YKa3aHHBIMH B
paboueit il crenenu yKa3aHHBIMU B | II. 1 . 1
IIPOTPAMMBI | ggneer m 1 UHIMKATOPAMHU | HHAUKATOPAMH.
AUCHUIUIMH | yga3aHHBIMA | HHAWKAaTOpamMu. | . HaBbIkM CB000OHO
bl B 1 JlonyckaroTcss | OCBOCHBI, HO IPUMEHSIET
WHJMKATOPaM | 3HAYHUTEIbHBIC | JOMYCKAIOTCS | MOTyYCHHbIC
W. OIINOKH, HE3HAUYHUTENIbH | HABBIKH B
HPOSIBIISICTCS BIC OIINOKH, CHUTYAIIHSX
HEJIOCTATOYHOC | HETOYHOCTH, MIOBBIIIICHHOM
Th BIIAJICHUS 3aTPYJHCHHUS | CIIOKHOCTH.
HaBBIKAMH 110 | TIPH
psiay AHAUTHYECKU
IIOKa3aTeseu. X omnepauusix,
OOyuarouiicss | nepeHoce
UCIIBITBIBAET YMEHUU Ha
3HAYUTENIbHBIC | HOBBIE,
3aTpyAHCHHS HECTaHIaPTHBI
pH ¢ CUTYyaIlHH.
NPUMECHEHUU
HaBBIKOB B
HOBBIX
CHUTYAIIHSIX.

7.4.lllkaia 1 KPUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHA
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Kpumepuu OUECHKU omeéema Ha IK3amMene

Hlkana
OllecHUBAHUSA

Onucanue

Omauuno

Buvinonnenul ece 8UObL YueoHoll pabompi,
npedycmompeHuvie  paboueii  npocpammou. Cmyoenm
oemMoHcmpupyem — coomeemcmeue — 3HAHUU,  YMeHull,
HABLIKOB  NPUBCOCHHbIM 6 madbauyax nokazamenel,
onepupyem npuoOpemeHHuIMU ~ 3HAHUAMU, YMEHUIMU,
HAaBbIKAMU, NPUMEHAem UX 8 CUMYayusx NO8bIUEHHO
cnoxcnocmu.  Ilpu smom  mozcym Ovimb  OOnyWeHbl
He3HauumesnvbHbvle OWUOKU, HeMOYHOCMU, 3aMPYOHEeHUs NPU
AHAIUMUYECKUX ONepayusx, nepeHoce 3HAHUU U yMeHUll Ha
HO8ble, HeCIMAHOAPMHbLE CUMYAYUL.

Xopowio

Buvinonnenul ece 8UObL yuebHoll pabompi,
npeodyCMOmpeHHble  YYeOHbLIM — NJIAHOM. Cmyoenm
0eMoHCmpupyem HenoIHoe, NpasuibHoe COOMBEnCHeue
3HAHUU, YMeHUll, HABLIKO8 NPUBCOCHHbIM 8 MAOIUYAX
noxasamenet, b0 eciu npu 3mom OvLiu OonyueHvl 2-3
HecyujecmeenHvle OUUOKU.

Yoosenemsopumenvh
0

Buvinonnenul ece 8UObL yuebHol pabomul,
npeodycMompeHHble  YUeOHbIM — NIAHOM. Cmyodenm
0emMoHcmpupyem coomeemcmeue 3HAHUl, 8 KOMOpoM
oceewjeHa  OCHOGHAs,  Haubollee  BAXNCHASL — 4ACMb
mamepuana, Ho NpU IMOM OONYWeHa 0OHA 3HAUUMETbHAS
OWUOKA UL HeMoO4HOCMb.

Heyoosenemeopumen
bHO

He esvinonnen ooun unu bonee 6udoe yuebHoti pabomui,
npeodyCMOMpPEeHHbIX — VUEOHbIM — NIAAHOM. Cmyoeum
0emMoHCcmpupyem  HenoiHoe  Ccoomeemcmeue  3HAHUl,
VMeHUlL, HABbIKO8 NPUBECOEHHBIM 8 MAdIUYax noxazameinell,
00NyCKaiomest  3Hayumenvhvie OWUOKY, NPOSGIAEMCs
omcymcmeue  3HAHUU, YMEHUl, HABLIKO8 NO  psidy
nokaszameset, CmyoeHm UCHbIMblEAem 3HAYUMENbHbLE
3ampyOHeHUs NPU ONEPUPOSAHUY ZHAHUSIMU U YMEHUSMU
npu ux nepeHoce Ha Ho8vle CUMyayulu.

Kpumepuu oyenku padoomul odyuarouie2oca Ha 1adopamopHvlx 3aHAMUAX

Hlkana
Onucanue
OllCHUBAHUSA
Buvinoanenwoi ece npakmuyecxkue 3a0aHUA,
Omauuno

npeOyCMompeHHble npakmu4iecKumu SAHAMUAMU,
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ooyuarowuticas wemko u 0Oe3 owuOOK omeemun Ha 6ce
KOHMPObHble — BONPOCHI,  AKMUBHO  paboman  Ha
NPAKMUYECKUX 3AHAMUSIX.
Buinonnenwi gce npakmuueckue 3a0anusl,
npeodycmMompenHle NPAKMUYECKUMU 3AHAMUAMU,
o0yuarwWuiicss ¢ KOPPEKMupylowumMu  3aMe4aHusimu
npenooasamelisi OMeemul Ha 6ce KOHMPOJIbHbLE 60NPOChL,
00CMamo4HO  AKmMueHo pabomanr HA  NPAKMULECKUX
S3AHAMUSIX.
Buinonnenwi ece npakmuueckue 300aHUA,
Yooeremeopumenvu | npedycmompenuvie  NpAKMUYECKUMU — 3AHAMUAMU — C
0 3amedaHUsMU RPenooasamelst;, 00y4aroOwuIicst Omeemusl Ha
6ce KOHMPOJIbHbLE BONPOCHL C 3AMEHAHUSMUL.
Obyuarowuiicss He 8bINOIHUL UTU BbINOJIHUL HENPABUTILHO
npakmuueckue 300aHUA, npeoycmompeHuble
NPAKMUYECKUMU  3AHAMUAMUY,  CMYOEHm OmEemul Ha
KOHMPOIbHble 8ONPOCHL C OWUOKAMU UTU HE OMEemull Ha
KOHMPOIbHble 80NPOCHL.

Xopowio

Heyooenemseopumen
bHO

Kpumepuu ouyenku mecmupoeanus

TectupoBaHHe OLIEHUBAETCS B COOTBETCTBUM C MPOLEHTOM MPABUIbHBIX
OTBETOB, IAHHBIX CTYJAEHTOM Ha BOMPOCHI TecTa. CTaHaapTHAs IIKajla COOTBETCTBUS
PE3yNIbTaTOB TECTUPOBAHUS BBICTABIISIEMOM OAJIIILHOM OIEHKE:

HIkana
Onucanue
OIIEHNBAHMSI

Omauyno Csoviue 85% npasunvrvlx omeemos (8KIH0UUMENbHO),

Xopouwio Om 70 % 0o 84,9 % npasunvrvix omeemos,
Yooesnemeopumenvh

op Om 55 % 00 69,9 % npasunvrvix omeemos;
Heyooenemsopumen 0
Menee 54,9 % npasunvrvix omeemos.
bHO

7.5.0neHO4YHBbIE CPEACTBA
7.5.1. Tekymuuii KOHTPOJIb HA J1a00PATOPHBIX 3AHATUIX

Ilpumep 3a0anuii mexyuieco KOHmpoaA:



Ipunoosicenue 1
CTpyKTypa H coJep:kaHue IMCHUIIMHBI «CHCTEeMBbI TEXHUYECKOI0 3peHUs1 B ABTOMATH3UPOBAHHBIX CHCTEMAaX

YIpaBJICHUN
C Buabl yueOHo# padoThl,
e | Hene BKJIIOUYAs CAMOCTOSATEIbHYIO Buabl camocTosiTe/1bHOM padoThl PopmsI
M T padoTy CTy1eHTOB, CTY/IEHTOB arrecra
N Pasnen N U TPYA0EMKOCThb B 4acax R
c | cemec
1T> Tpa J | I/C | Ja6 | CPC | KCP | K.P. K.IL PI'P | Peepar | Kip | D | 3
YerBepThlil ceMecTpP
Tewma 1. [TonsaTue «3peHHe» B
IIMPOKOM CMBICIIE, KaK
1 | uHCTpYMEHT NOJTy4YeHUs 4 2 2 6
pa3nu4HON HHpOpMAIH 00
OKpYy»KaroleM mupe. Jlekius
Tema 2. OCHOBBI ONITHIECKUX
5 CI/ICTeMV. Kamepa O6ckypa. 4 4 4 6
YCTpoiCTBO COBPEMEHHBIX
uudpoBbIx kamep. Jlekuus
Tema 3. OGmre mOHATHS
3 | mudpoBoii 06paboTku curHama. | 4 2 2 6
JIunelnble cucTeMnl. Jleknus
Tewma 4. Peanmu3arust
MIPOrPaMMBbI pacrio3HABAHUS
4 | U venoBeka c 4 4 18 4 6
KCIOJIb30BAHUEM
knaccupukaropor OpenCV.
Cemunap
Tewma 5. JIuneiinbie GUIBTPHI HA
5 | OCHOBE JUCKPETHOM IByMepHOH | 4 2 2 6
cBepTku. Anpo puibTpa u
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HOPMHPOBKa (GUIBTPAIUH.
Jlekusa

Tema 6. Jlornueckue onepanuu
¢ cursaiiom. llonstue
«pacro3HaBaHue 00pPa30B».
Jlexuus

CDopMa aTTeCTallunu

19

Bcero wacoB no mucuurize
B TPEThEM CEMECTpPE

18

18

36

IIsTbIii cemecTp

Tewma 7. [lonsitue
«kaccuduraTrop» B
pacro3HaBaHUM 00pa30B.
Hcnons3oBanne HEHPOCETEBBIX
TEXHOJIOTUH B Pacrio3HaBaHUHU
oOpazoB. Jlexus

18

Tema 8. Co3naTh mporpaMMHYO
peaTn3aIiio KaTnOPOBKH
IIEJIEBBIX Kamep ¢
WCIIOIB30BaHUEM OUOIMOTEK
OpenCV B cpene pa3paboTKu
QT Creator. JIaboparopHast

18

Tema 9. IIporpammHast
peannsanus cCTepeo-galbHOMEpPa
Ha 33JaHHOM anmnapaTHoun
wiargopme. [Toctpoenne 3D
KapThl 110 CTEPEO JaHHBIM
COOMPAEMBIM CHCTEMOI

18
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TEXHUYECKOTO 3PEHHSL.
JIabopaTtopHas

dopwma aTTecTauuu

19

Bcero yacoB nmo gucruIuinie
B TPETHEM CEMECTPE

18

54

BCEI'O HACOB 11O
JUCIUMIIVIMHE

18

36

90




[Mpunoxenue 2

®OH/1 OUEHOYHBIX CPEJICTB
MO JUCLUMJIUHE

«CucreMbl TEXHHYECKOT0 3PeHNsI B ABTOMATHU3MPOBAHHBIX CHCTEMAX
ylpaBJieHHsD)

1. KOHTPOJIBHBIE BOITPOCHI K ITUCIHUIIJIHE

1. TlonsTrHe «3peHne» , Kak MHCTPYMEHT MOTYYCHUS Pa3IuaHON HHpOpMaIun
00 OKpyXaroliemM Mupe.

2. Oco0eHHOCTH BOCIIPUSITHSI CEHCOPHON MH(OpMaIUH.

3. OCHOBBI ONITUYECKIX CHCTEM.

4. Cnocob xpaHeHus n3oOpaxeHus. L[BeToBbie MPOCTPAHCTBA.

5. O6mue nousTUA 1UGPOBOI 00PaOOTKH CUTHATIA.

6. Jluneiinbie cuctembl. Oyukuus Jupaka. MmmynbcHas XapakTepucTUKa
JIMHENHOW CUCTEMBI.

7. UMmmynbCHOE pa3ioKeHHUe CUrHasa.

8. OHpCIIGJIGHI/IG CBCPTKH HJISA HCIIPCPBIBHOI'O U JUCKPCTHOI'O CIIy4acB. CBepTKa

CUTHAJIA C UMITYJIbCHOM XapaKTEPUCTUKON JIMHEUHON CUCTEMBI.
9. JIunetinpie GUIBTPHI HA OCHOBE JUCKPETHOMN TBYMEPHOU CBEPTKH.
10. Anpo ¢punbTpa U HOpMUPOBKA GUITBTPAIUH.
11. HuzkouacTtotHblil puibTp (pa3msitTue ['aycca).
12. BeicokouacToTHbIi GunbTp (punstp ['abopa).
13. Beinenenue rpaHUI] IPH TMOMOIIM JUCKPETHOW TPOU3BOAHOU (puibTp
Cobemns).
14. Pemienue mpoOsieM CBEPTKU Ha Kpasx U300pakeHus. MeananHbiii GUibTp.
15. Jloruyeckwue onepaiuu ¢ curaanoM. Ornepanuu MOphOIOTHH.
16. MeToabl KOPPEKIMH SPKOCTU U KOHTPACTHOCTH U300PAKEHUH.
17. IonsaTue «pacrno3HaBaHue 00Pa30By.
18. AnTOpUTMBI MOMCKA TPAHUI] HA U300paKEHUH.
19. [IpeobpazoBanue Xaapa, Mopiie, «MEKCUKAHCKAas IILJISTIA.
20. TTonsatue «kinaccupukaTop» B pacro3HaBaHUU 00Pa30B.
21.Knaccudukarop AdaBoost. Kackaasr Xaapa.
22. Vicnonb30BaHNe HEUPOCETEBBIX TEXHOJIOTHI B paclio3HaBaHUH 00Pa30B.
23. TIpo6embl peanu3aiuy U pacrapaiyieTMBaHUe BEIYUCICHHM.
24. Crepeospenue. buHokymsipHOe coBMeIieHrne n3oopaxkenuii. Koppensimus.
25. ConpoBOXICHHUE C UCTIOIB30BAHUEM JTMHEHHBIX TMHAMUYECKUX MOJICTICH.

2. THIIOBOE NTPAKTUYECKOE 3A/IAHUE

1. Peammzamuss mporpaMmbl  BBIIETICHUS ©  OOpaOOTKM  KOHTYPOB
ucnonp3zoBanueM o6uommotexk OpenCV B cpene paspadorku QT Creator.

2. Peamuzanuss mpocTO  HEMpOceTH IS paclo3HaBaHWsl UG
OMHAPU30BaHHOM H300paKEHUH.

C

B



