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1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro penoaBaHus AUCIUILTHHEL SBIACTCS 03HAKOMIICHHE CTYACHTOB C KOHIIENTYaIbHEIMIA OCHOBaMH PabOTHI C
M300paKeHUSIMH U IPUOOpETeHNE 3HAHNUI W HABBIKOB IIPUMECHEHHS METOAOB U aJlTOPUTMOB, UCTIOIB3YEMBIX TIPH
perucTpanuy, npeodpa3oBaHUM U BU3YaTH3aLUN U300paskeHUIl.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. W3ydeHne cryneHTaMH JAaHHOTO HampaBlIeHHS (pyHIaMEHTaIbHBIX OCHOB 00pabOTKH M300pakeHHH.

2. OBnajgeHne OCHOBHBIMU HAaBBIKAMU M METOIAMHM PELICHHUS 331ad B 001acTu 00paboTKH H300paskeHNH 1
IpUMEHEHHe UX B Oyaymei mpodeccnoHaNbHOM NeATeITbHOCTH.

3. BrIpaboTka y CTYIEHTOB CHOCOOHOCTH K CAMOOPTaHU3ALMU U CaMOOOPa30BaHUIO, yMEHUSI CAMOCTOSATEIBEHO
M3ydaTh JINTEPATYPy ¥ HOBBIE TEXHOJIOTHUH 00pabOTKH H300pasKeHHH.

Pe3yIII)TaTI)I N3YUYCHUS TUCHUTUINHBI HAIIPABJICHBI HA JOCTHMKCHUE CIICAYIOIMINX NHAUKATOPOB!:

VK-1.1. BeinoHseT mouck I/IH(I)OpMaLII/II/I, OIIPEACIIACT KPUTEPUN CUCTEMHOTI'O aHaJIn3a IOCTaBJICHHBIX 3a/1a4.

YK-1.2. Hcrionp3yeT KpUTHYECKUI aHAIHN3, CHCTEMATH3annIo 1 00001meHne nHpOopManuy I pelIeHus IOCTaBIEHHBIX
3ajay.

[IK-1.1. Ob6namaer 3HAaHUSIMU O METOAOJIOTUH U 3TanaxX BBIOJHEHUSI HAYIHO-HCCIIEI0BATEIbCKON paboThI; 0 METOAaX
peLICHHs HAYYHBIX 33/1a4; O METOIUKE IIOATOTOBKH OTYETa, B TOM YHCIIC BBITYCKHOW KBaTH(DUKAIIMOHHOW paOOTHL.

[IK-1.2. leMoHCTpUpYeT yMeHuUs: 00pabaThiBaTh H aHAIN3UPOBATH HAYYHO-TEXHUUECKYIO HH()OPMAIHIO U PEe3YIbTaThI
MCCIIEZIOBaHM; BBIIIOIHATD 110]] HAYYHBIM PYKOBOJCTBOM HayJHO-HCCIIEI0BATEIBCKYIO HIIH OITBITHO-KOHCTPYKTOPCKYIO
pa3paboTKy B KOHKPETHOIT 00s1acTH IPOQeCCHOHANBHOM AESTEBHOCTH.

ITK-1.3. ImMeeT mpakTHYECKUH OMBIT (HABBIKK): HAYIHON apryMEHTAIIMHY TIPU aHAIH3e 00hEKTa HAYIHOH H
npodeccnoHaIBHO NeATeTbHOCTH; HOATOTOBKM HAYIHBIX 0030pOB, MyOnuKanuii, pedepatos u oubimorpaduii mo TemaTnke
MPOBOAUMBIX HCCICIOBAHUI.

ITK-4.1 IIpoBoauT aHamu3 TpeOOBAHUI U OIpeesieT HeOOXOUMBIE KIIACCH 3aJa4 MAIIMHHOTO O0YIEHHS.

ITK-4.2 Onpenensier METPUKH OLCHKA Pe3yAbTaTOB MOJCITUPOBAHIS M KPHTEPHH KadecTBa IMTOCTPOCHHBIX MOJIEIICH.

I1K-4.3 [IpuHnMaeT ydacTue B OLIEHKE, BEIOOPE U MPU HEOOXOIUMOCTH pa3paboTKe METOJOB MAIIMHHOTO O0YUECHUS.

IIK-5.1. HpI/IMeHHeT OCHOBHBIC AJITOPUTMHUYCCKUC U IPOTPAMMHBIC PCIICHUS B obactu I/IH(bOpMaIII/IOHHO —
KOMMYHUKAITMOHHBIX TEXHOJIOTHH 1 CHCTEMaX HCKYCCTBECHHOI'O MHTECJUICKTA, a TAKKE Y4aCTBYET B UX pa3pa60TKe.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OITIOII

Lluxc (pasaen) OIOI: [KM.01J[B.02.01

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yalolerocs:

ba3o#t 1yt M3ydeHns JUCHUIIMHBI MOTYT OBITH KOMITETEHIINH, COPMUPOBAHHBIC B XO/€ N3YUCHHS JUCIUTIINH
OaxanaBpraTta: BBeneHne B ClieKTpaIbHBIA aHAIN3 M300pakeHNs,

MaremaTrdeckue MeTo Ibl 00pabOTKH N300paKSHHUH.

Devops nHXuHUpHUHT

MareMaTtndeckasi CTaTUCTHKA

Pa3pa60T1<a HpI/IJ'IO)KGHI/Iﬁ JJIA UHTCIUICKTYaJIbHBIX CUCTEM

MeTo5! MAaIIHHHOTO 00y4IeHHS

2.2 JIucuunJuHbl M MPAKTHKH, JIJIsI KOTOPHIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

Web-nporpammupoBanue Ha si3bike Python

OCHOBEI CHCTEM HCKYCCTBEHHOI'O MHTECJIJICKTA

HOIIFOTOBKa K IpoUCaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaIIH(l)HKaI.[PIOHHOﬁ pa6OTLI

3. KOMIETEHIIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIATIINHBI
(MOJY.JIsT)

YK-1: CriocofeH ocymecTBIATh NOUCK, KPUTHYECKHI aHAIN3 U CHHTe3 HHGOPMALlMH, IPUMEHSATh CHCTEeMHBbII
TIO/IXO/ /IUISl pPellleHusI MOCTABJIEHHBIX 3124

3HaTh:

METOJIBI U CIIOCOOBI ITOMCKa HH(OPMAIHHY, OIpeIeTIeHUs] KpUTEPHEB CUCTEMHOTO aHAIIN3a [IOCTABICHHBIX 3aa4 B 001acTu
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KOMITBIOTEPHOT'O 3PCHUA.

Ymers:

BBIITOJIHATH IIOMCK I/IH(I)OpMaIII/II/I, ONpEACIIATh KPUTCPUU CUCTCMHOI'O aHaJIn3a IMMOCTAaBJICHHBIX 3a/1a4 B obmact
KOMITBIOTEPHOT'O 3PCHUA.

Baanernb:

HaBBIKOM KPHTHYECKOTO aHaJIH3a, CHCTEMATH3alNH U 0000IIe N HH(POPMAIHH IPIMEHATEIBHO K 00JIaCTH KOMITBIOTEPHOTO
3peHusl.

IIK-1: CnnocodHOCTH MPOBOAUTH MO HAYYHBIM PYKOBOICTBOM JIOKAJIbHbIE HAYYHO-HCCJIE0BATEIHCKHE H ONBITHO-
KOHCTPYKTOPCKHeE Pa3padoTKH HA OCHOBE CYLIECTBYIOILHMX METOJ0B B KOHKPETHOI 00/1acTH IPo(hecCHOHATBHOM
JAesiTeJIbHOCTH

3HaTh:

po0JIeMAaTHKY U METO/IBI HAYIHO-MCCIICIOBATEIBCKUX M ONBITHO-KOHCTPYKTOPCKUX Pa3paboTOK B 00TACTH KOMIIBIOTEPHOTO
3peHUs.

YMmerb:

00pabaThIBaTh U aHATU3UPOBATH HAYYHO-TEXHUYECKYIO HH(POPMALIMIO U PE3YNbTaThl HCCIIEAOBAHMIA B 00J1aCTH
KOMIIBIOTEPHOTO 3PEHHSI.

Baanerts:

HAaBBIKOM Hay’IHOﬁ AprymMCcHTaluu Ipu 000CHOBaHUH METOAOB MAaTEMATUYCCKOTO MOACINPOBAHHS B obyractu
KOMITBIOTEPHOTO 3PpCHUA.

ITK-4: CnocodeH pa3padaTbiBaTh M NPUMEHSITh MeTObl MAILIMHHOI0 00y4eHHUs /I pelleHus 3a1a4

3HaTh:

3JIECMCHTBI TCOPHUHU CIICKTPAJIbHOTO aHaJIn3a U OCHOBHBIC aJITOPUTMBI ITPOBECACHUSA TUCKPECTHBIX HHTCIPAJIbHBIX
HpeO6p330BaHI/II\/'I; MATEMATHUYICCKUE MOJICIIN, UCTIOJIB3YCMBIC U1 OLICHKN Ka4uCCTBa 1/1306pa>1<eH1/11>'1. METOJBI U CPEACTBA
OLICHKHU PE3YIbTATOB MOJACIUPOBAHUA, KIIACCHI 3a4a4 UCKYCCTBEHHOT'O MHTEJIJICKTA.

YMmerb:

pelIaTth 3aJaull pacro3HaBaHUs U 00pabOTKU N300pakeHUH, ONIPENENaTh METPUKHU OLIEHKU Pe3ylIbTaTOB MOJACIHPOBAHUS U
KPUTEPHHU Ka4eCTBA IOCTPOCHHBIX MOJETICH.

Baaners:

pacro3HaBaHus U 00pabOTKU H300pasKeHHIH.

ITIK-5: CnocoGeH npuMeHATh OCHOBHBIE aJITOPUTMHYECKHe M NIPOrPAMMHBIe pellieHus B 00.1acTH MH(POPMAaLIMOHHO
KOMMYHHKAIIHOHHBIX TEXHOJOIHI M CHCTEeMaX HCKYCCTBEHHOI0 HHTEJLICKTA, a TAKKe Y4aCTBOBaTh B MX pa3padoTke

3HaTh:

CHOCOOBI II(POBOTO MPEICTABICHUS H300paKESHUH, MATEMaTHYECKAE METOTBI JIJISl paCIIO3HABAHHS U 00pabOTKH
n300pakeHNi.

YMmers:

BBIOMPATh U NIPUMEHATH a/IeKBATHBIE MAaTEMaTHUECKUE METO/IbI ITPU PEIICHHUH 3a]a4 Paclio3HaBaHUs U 00pabOTKH
N300pakeHUH.

Baanern:

HaBBIKOM HMCITOJIb30BAHHA MATEMATUYCCKUX METOAOB UIA PACIIO3HABAHUA U O6pa6OTKI/I H306pa>l(eHPH>i.

B pe3yjibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIZKCH

3.1 |3uarhb:

3.1.1 | - coco6sI Qg poBOTO MpEnCcTaBIeHU N300paKeHHH;

3.1.2 | - ayIeMEHTHI TEOPHH CIIEKTPATFHOTO aHAJHM3a M OCHOBHBIC aNTOPUTMBI IIPOBE/ICHUS TUCKPETHBIX
HMHTETPANBHBIX IpeoOpa3oBaHmil; MaTeMaTHUECKHIE MOJIEIIH, HUCTIONIBb3yeMBbIe IS OIICHKH KaueCcTBa
H300paskeHHH.

3.13

3.2 | YMmeTh:

3.2.1 | - pemaTh 3a1a4M pacIo3HaBaHUA M 00pabOTKH M300pakeHHH;
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3.2.2 | - BEIOMpATH ¥ IPHMEHATH aJIeKBaTHbIE MaTEMaTHIECKIE METOABI IIPH PELICHNUH 3a/1ad PacTIO3HABAHHS
00paboTKH N300paskeHU.
3.3 | Baagerb:
3.3.1| - pacno3HaBaHus u 00pabOTKH U300PAKESHNUH;
3.3.2 | - ncTIoNB30BaHMUS MaTEMAaTHYECKIX METOIOB JUIS PACIIO3HABAHUSA H 00pabOTKH H300payKeHHH.
4. OFBEM JUCIIAIIVIMHBI (MO Y JISI)
O6wasn TpyaoemKocTb 43ET
YacoB 1o yueOHOMY IJIaHy : 144 Bunel koHTpONsS B cemecTpax:
B TOM YHCJIC
ayIUTOPHBIC 3aHITHS : 32 3a4eThl C OLEHKOH 7
caMocTosATenbHas paboTa : 111,8

KOHTaKTHas pabora: 32,2

HKP: 0,2
5. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOJAY JISA)
Kon HaumeHoBaHMe pa3/ieJioB U TeM /BUA 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pazpnen 1. Benenue
1.1 [Mousrue nzodparkerus. CucreMbl 00pabOTKH (PETHCTPAITUH, 7 2 JITL.JI2.1 J12.2
peoOpa30BaHus, XPAaHEHH, IIEPeadyn 1 BOCIIPON3BEICHN ) J12.3
n3o0paxeHuil. 3agadu cucreM o0paboTku U300pakenuit. /Jlex/
1.2 [IpeobpaszoBanue nzobpaxenuit. ugpposas odpadboTka 7 40 JI.1J12.1 J12.2
n3obpaxenuii. /Cp/ J12.3
Paznen 2. Cucrembl u nugpoBbie GUIBTPLI
2.1 Jluneitnast mpocTpaHcTBeHHas GuibTparys. HemuHelnas 7 2 JIT.UJI2.1 J12.2
mpocTpaHcTBeHHas GrbTpanust. YactoTHas Gunsrparms. [lepenatounas J12.3

¢byskus punsTpa. HuskodacToTHbIe QUIBTPEL. BEICOKOYAaCTOTHBIE
¢buneTpel. [TosocoBoit GuasTp. /Jek/

2.2 Cusur criektpa curiaia. Criaaxusaroniie GuibTpbl. OUIBTPHI 7 2 JIT.UJI2.1 J12.2

TIOBBIIIEHHS PE3KOCTH. Y CTpaHeHHe IIyMa IyTeM (uisTpanui. Kpaesbie J12.3
a¢dexTs! mpu ¢ poBoit GpunsTparmu. batiecockas dribTpanus.
Menuannas Gunprpaus. /Jlex/

2.3 JlabopaTtopnast pabota Ne 2. Ceeprka /J1a6/ 7 4 JI.1J12.1 J12.2
J12.3
2.4 Jlabopatopnas pabota Ne 3. ®ubtpst /J1abd/ 7 6 JI.1J12.1 J12.2
2.3
2.5 Jla6oparopras pabota Ne 4. Ceeptka /J1ab/ 7 4 J1.1J12.1 J12.2
J12.3
2.6 Jluneitnast mpocTpaHcTBeHHas GuiibTparys. HemuHelnas 7 22 JIT.UJI2.1 J12.2
mpocTpaHcTBeHHas GrbTpanust. YactoTHas Gunsrparms. [lepenatounas J12.3
¢byskus punsTpa. HuskodacToTHbIe QUIBTPEL. BEICOKOYAaCTOTHBIE €]

¢unsTpsl. [Tosocosoit punbTp. Cosur cnektpa curnana. CriaxnBaromnme
GmIbTpEL. OUIBTPHI TTOBBIICHAS PE3KOCTH. Y CTpaHEHHUE IITyMa ITyTeM
¢msTpanun. Kpaessie 3¢dextsr npu nudpoBoi GUIbTpamum.
BaiiecoBckas ¢punbTpanus. Meauannas ¢unbstpanms. /Cp/

Pa3nen 3. BeiiBier-npeodpa3oBanue

3.1 Beiisner JJoGemu. Beiiner Xaapa. IIpeo6pazoBanue Anamapa u ero 7 4 JI.1J12.1 J12.2
cBoiicTBa. beicTpoe BeliBeT-npeodpasoBanue. /JIex/ JI2.3

32 HenpeprwiBHOE BeiiBreT-peoOpa3oBanue. Jleramusanus u 7 2 JITL.UJI2.1 J12.2
MacmrabupoBanue. Jleranm3amus u puabTpanus. /JIek/ J12.3
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33 Betisner JJob6emu. Beiiner Xaapa. [IpeoOpazoBanue Anamapa u ero 7 31,1 JI.1J12.1 J12.2
cBoiicTBa. beictpoe BeliBneT-mpeodpazoBanue. /Cp/ J12.3
31
Pa3nen 4. MaremaTnyeckune MoaeId H300pasKeHU
4.1 BeposATHOCTHBIE MOJIENTH H300paKEHHH U QYHKIIMH aBTOKOPPEISIIIUH. 7 4 JIT.UJI2.1 J12.2
INocTpoenne rucrorpamm u3o0paskeHuit. Kpurepnu kagectBa J12.3
n3zoopakenui. /JIex/
4.2 JlabopaTtopnast pabota Ne 1. MaTtemaTuueckue MOJIeIn 7 2 JI.1J12.1 J12.2
n3o0paxenuit /J1ad/ J12.3
4.3 Kpurtepuu kauectBa nzodpaxenuid. /Cp/ 7 18,7 JI.1J12.1 J12.2
J12.3
€)!
Pa3gen 5. Mnasi koHTaKkTHas padora
5.1 WHanuBuayansHOE KOHCYIBTHPOBAHKE U TeKyIui KoHTpoas /MKP/ 7 0,2 J12.3
6. POHJI OHEHOYHBIX CPEJACTB
6.1. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB
3amanus kK 1abopaTOpHBIM paboTam
Bormpocsr k 3auery.
6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTauuu
ITpumeps! 1a00paTOPHEIX PaboT
JlabopaTopnast pabora Ne |
1. KonBepTHpOBaTh POU3BOJIBHOE IIBETHOE M300paKeHUE B H300paKCHHE B Ipajalusix ceporo.
2 BBIMUCIUTD KOJTHYECTBO MHUKCENEeH KaXI0i WHTeHCHBHOCTH OT 0 10 255 BXOSIUX B JaHHOE W300paKeHHUE.
3. IlocTpouTh rUCTOrpaMMy MHTEHCUBHOCTEH.
4 BriBecT Ha 3KpaH M300paKEHUE U €r0 TUCTOrpaMMmy (pAIoM).
JlabopaTopnas padota Ne 2
1. JlaHo u3o0paxkenue il B rpamaiusx ceporo pasmepa hxw.
2. CchopmupoBats 3anrymyieHHOW n3obpaxkeHne i2: i2=il+n, rae n — rayccoB mym c mapamerpamu (0,62).
3. Hcnonp3oBaTh ckonb3diiee OKHO pazmepa (2N+1)x (2N+1).
4. C TOMOIIIBIO CKOJIB3SIIIETO OKHA BBIYHCIHUTH H300paXKeHHE 13, BBIYUCISS CpeiHee apu(pMETHISCKOE 3JIEMEHTOB
n300pakeHns 12, COOTBETCTBYIOMIMX TEKYIIEMY ITOJIOKEHHIO CKOJIB3SIMIETO OKHA.
5. C MOMOIIBIO CKOJB3SIIIET0 OKHA BBRIYUCITUTH W300pakeHne i4, BRIYUCISS MEAHAaHHOE 3HAUSHHE JJIS DJIEMEHTOB
n300pakeHnsl 12, COOTBETCTBYIOMIUX TEKYIIEMY MOJIOKEHUIO CKOJIB3AIIETO OKHA.
6. BriBecTH Ha 3KpaH H300pakeHwus il, 12, 13, i4 psagaoM Apyr ¢ APYroM.
7. Beraucmuth Ui n300paxenuit i2, i3, 14 orHomenne curHan-mym PSNR.
JlaGopatopnas pabora Ne 3
1. JlaHo m3o0pakenue il B rpaganmsx ceporo (3HadeHus spkoctd oT 0 10 1) pasmepa hxw.
2. W3MeHnTh 3HaYEHHE SPKOCTH KaXIoTo muKcens (B auama3zone oT 0 mo 1) B cooTBercTBuM ¢ (yHKIMEH o(x-1/2) ,

rae o(x)=1/(1+e”(-x) ). Yka3annoe npeoOpa3oBaHUe MIPUBEAET K U3MEHEHUIO KOHTpAcTa U300paXKeHus 12, KOTOpoe Hallo
BBIBECTU Ha DKpaH PSIOM ¢ H300paskeHueM il.

Jlaboparopnas padota Ne 4

1 JaHo u3o0paxenue il B rpagaiusx ceporo pasmepa hxw.

2 CcopmupoBats n3o0paxeHue 12, moxydeHHoe U3 il mpuMeHeHnem omeparopa Cobers.
3. Beranenuts u3o0pakenne i3, kotopoe sBustercs L2 rpaameHTOM MaTpHms il.

4 Borancnuth nzobpakenue i4, kotopoe apusercs L1 rpagueHTOM MaTpHLb! il.

5. BoIBecTu Ha 9KpaH u3obpaxenus il, 12, i3, i4 psaoM Ipyr ¢ Ipyrom.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 32aJaHUsI /IS IPOMEKYTOUYHON aTTecTaluu

Bompocs! k 3auety

1. JIUCKpeTHbIE U HENPEPHIBHBIE HOPMbl U METPUKU. EAMHUYHBIE IIAPEl B Pa3HBIX METPUKAX.
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2. Jluneiinoe npoctpancTBo. CkanspHOe Impou3BeaeHue. [IBOHCTBeHHBIN Oa3wuc.
3. CucreMa QyHKIMHA Kak MPUMEP OPTOTOHAIBHOTO Oazuca.
4. Omnpenenenne npeodpasoBanus Pypbe B HenpepbIBHOM citydae. CBoiictBa npeoOpazosanus Dypse.
JlokazaTenbpCcTBa CBOMCTB.
5. OmnpeneneHust U cBOWCTBa AenbTa-GyHKIMH Jupaka u rpebenkn Jupaka.
6. Ceeptka ¢ynkuuii. CoiictBa cBepTku. [Ipumepsl cBEpTOK.
7. DopMyITBI IS CABUTA B YaCTOTHOW OOJACTH M BO BPEMEHHOW 00JIacTH.
8. Paznoxxenne ¢yHxnmm, 3agaHHON Ha oTpeske, B psax Dypse.
9. Teopema o BBIOOpKE.
10. Omnpenenenue AUCKpeTHOTo npeodpazoBanns @ypre. KoppekTHOCTD onpeneneHuii npsiMoro U 00paTHOTO
peoOpa30BaHHiA.

6.4. Kputepuu oneHUBaHUA

BannpHO-peliTiHTOBas crcTeMa OIICHKH 3HAHWH CTYJCHTA MO AUCIUIUIIHE BEICTPANBACTCs HA OCHOBE OAITIOBON OI[EHKH
Pas3IUUHBIX (OPM IESITENBHOCTH CTYACHTOB. {JIs OIIEHKH 3a4eTa CyMMHPYIOTCS OalIbl CEMECTPa U UTOTOBOTO KOHTPOJISL.

DOopMBI KOHTPOJIA:

- TEKYIUH KOHTPOJIb OCYIIECTBIIACTCS IyTeM PEryIspHOTO PEIIeHHs 3a/1a4 Ha JJaOOpaTOPHBIX 3aHATHSAX;

- MIPOMEXKYTOUHBI KOHTPOJIb OCYILECTBIAETCS B (hOpME CaMOCTOSATENBHBIX PadOT U ClauM J1abOPaTOPHBIX PaboT;
- UTOTOBBIA KOHTPOJIb OCYIIECTBISIETCS. B (hpopMe 3a4eTa B KOHIIE CEMECTpa.

OneHrBaHNE CTYICHTA MIPH TEKYILEM KOHTPOJIE BEAETCS MO JBYM KPHUTEPHUSIM:

. AxtuBHas paboTa cTyaeHTa Ha 3aHaTHUH. OueHuBaercs B 1 Gami 3a 3aHsTHE, HO He Oosee 20 3a cemecTp.

. BermosHenue 1abopatopHbIX pabot. [IpoBepsieTcs BhIMONHEHHE JIA00PATOPHBIX paboT, 32 KaXKI0€ BBHITIOJHEHHOE
3aaHne cTyaeHT monydaer 10 6ammos, utoro 40 6amios.

HToTOBEIN 3aYeT IPOBOIUTCS B BUJIE COOCCEOBAHHMS 110 BOIIpocaM B Oumiere. Bormpock! cocTaBistores ¢ ydéToM MaTepHaia,
MPOMIEHHOTO KaK Ha JICKIIMOHHBIX, TAK ¥ Ha MPAKTUYECKHX 3aHATUSAX. B OHjIeT BKIIFOUEHO 2 BOTIPOCa U3 pa3IHIHbIX
pa3mernoB Kypca, OTBET Ha KaXKIblid BOIPOC OLEHUBAeTC MakcuMaibHo 20 6amtamu. 20 6ayuioB - OTBET MOTHBIH,

o ApoOHBIiA, 10 0aIOB - OTBET HEMOHBIN WM BKIIIOYAET B ce0sI OMIMOOYHBIC YTBEPKACHHUS, HCKPUTUYHBIC TS OOLIEro
MOHUMaHUA Borpoca, 0 6ayuIoB - OTBET OTCYTCTBYET HIIM OJHOCTHIO OIINOOYCH.

HTorosas oleHka BbICTABIAETCS M0 0aJuIbHOM cucteMe. CyMMUPYIOTCS Oaluibl, HOJTYYeHHBIE 32 TabopaTopHbIe paboTHI U 3a
aKTHBHYIO pabOTy Ha 3aHATHUSX, OAJUIBL, TOTy4EHHBIC Ha 3adeTe . MiToroBas oueHka BoicTaBisiercs o 100-0amibHo mKane,
MCXOZS U3 MOydeHHON CyMMBI 0aJIIOB:
Ot 0 mo 60 6amIoB — «HEYHOBICTBOPUTEIILHOY
Ot 61 1o 74 6annoB — «yIOBIETBOPUTEIHHOY
Ot 75 mo 84 6aIoB — «XOPOIIO
Ot 85 10 100 6a/mIoB — «yAOBIECTBOPUTEIBHOY.

7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue UznarensctBo, Pecypc
JI1.1 | barypa B. A, O6paboTka u300pakenuii B cucteMe MATLAB: naGopatopHbie CaHkT- 9bC
Tpomaenxo A. 1O., paboTsI Ierepbypr :
Tpomuenko A. A. (https://e.lanbook.com/book/136412) HUY UTMO,
2019
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBI, 3arnaBue UznarensctBo, | Pecypc
JI2.1 |Toncanec P., Bync P., | Hudpoas o6padoTka H300pakeHUii: TPAKTHISCKHE COBETHI: Mockga : 9BC
Youwma I1. A., MOHOTpadus Texunochepa,
Py6anosa JI. 1. (https://biblioclub.ru/index.php?page=book&id=233465) 2012
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.2 | Aaucumos b. B., PacrnioznaBanme u nugposas 00padboTKa m300paxeHuit: [yaeonoe |Mocksa : Beicmr.
Kypranos B. /1., nocobue 11 By30B 1o crienuainbHoctd "OBM" n "ACY"] mK., 1983
3n06uH B. K.
JI2.3 | flkoBneB A.H., [udposas GuabTpams U CHHTE3 ITUPPOBBIX HUITBTPOB: HoBocubupck : 9bC
Coxomnoga /1.0. yaebHoe mmocoone HoBocubunpckmii
(https://znanium.com/catalog/document?id=23778) rOCYJapCTBEHHBI
1 TEXHUYECKUU
YHUBEPCHTET
(HT'TY), 2012

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

O1 | KoMmbrorepHOE 3peHUE ¢ OTKPBITHIM UCXOAHBIM KoioM. CIipaBo4Has cucTeMa
https://docs.opencv.org/4.x/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoOe obecrieyeHue

LMS Moodle

OpenOffice

Open Project

Python

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIC CUCTEMbI

DJeKTPOHHBIH KaTasor HayqHo# 6nbnmoTekn Yenl'Y [DnexTpoHHBIH pecype] : 6a3a maHHBIX / Yemns0. roc. yH-T. —
YenstOunck, 1992

eLIBRARY .RU [DnexTpoHHSI pecypc] : HaydHas JIEKTPOHHAs OMOINOTEKa [HAyIHOU IEPHOINKH Ha PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - HocTyn k monHbBIM TekcTaM nocine peructparuu u3 cetu Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DneKTpoHHBIN pecypc]: cucTeMa IMCTaHIIMOHHOTO 00y4deHus : [06a3a nanHeix | / Yenso. roc. yH-T. — YensaOnHCK,
[6.r.]. — Joctyn u3 cetu YenlV mim, mociie perucTpaluy U3 CeTu YH-Ta, U3 000 TOUKU, UMEIOLIeH 10CTyl B HHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Haydanas 6ubaroteka YensiOMHCKOTO rocyIapcTBEHHOTO YHUBEPCUTETa [ DIeKTPOHHBIH pecypc] : [caitr] / Uens6. roc. yH-T. —
Yemstounck, [2001-]. — Pesxxum mocryma: http://www.lib.csu.ru/ , cBoOOAHBIA. — 3aril. ¢ 9KpaHa.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMIIJINHBI (MOJAY JIA)

I[I[J'IH peain3aliii JUCHUITIIMHBI UCIIOJIb3YIOTCs y1{€6HLIC AYAUTOPHHU IJI IPOBECACHUSA 3aHATUH JICKIITMOHHOI'O THIIA,
na60paT0pHHx 3aHHTI/II‘/‘I, TPYHNIOBBIX U HHAWBUAYAJIbHBIX KOHCYJ’IBTaHPIfI, TCKYIICTO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ
aTTCCTAalluH, a TAKXKC ITOMCIICHUA I CaMOCTOSITCILHOM pa6OTI)I.

Y4eOHbIC ayTUTOPUH YKOMIUICKTOBAHBI CIICIINAIN3NPOBAHHON MeOETbI0.

Jiis mpoBeneHus 3aHATHI JICKIMOHHOTO THIIA HCIIOJIB3YeTCS IEPEHOCHOE U / WITH CTAlHOHAPHOE MYJIbTUMEIHIHHOE
obopynoBaHHe (3KpaH, HOYTOYK HIIH JECKTOI, IPOEKTOP).

Jlis obecriedueHnst TEMaTHUECKOH HUILTIOCTPAIMU 3aHATHI JIEKIIMOHHOTO TUIA B 00pa30BaTeIbHOM MIPOLIECCE UCTIONB3YIOTCS
rQpoBEIe 00pa3oBaTeNBHBIE PEeCypCHl (MYIbTUMEIUIHBIEC TIPE3EHTAIINH 110 BCEM TEMaM IPOTPaMMBI).

Jis mpoBeneHuns 1ab0paTOPHBIX paboT M CaMOCTOSATEIBHON pabOTHI UCITOIB3YeTCsl KOMIIBIOTEPHBIH Ki1acc, 00beANHEHHBIX B
JIOKaJTBbHYIO KOMITBIOTEPHYIO CETh C BBIXOOM B MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIIOHHO-00pa30BaTEIBHYIO
Cpely YHUBEPCUTETA, C YCTAHOBJIEHHBIM MPOTPAMMHBIM 00€CTI€deHUEM.

IMpu n3ydeHnn TUCIUIIIMHBI HCIIOJIB3YeTCs IporpaMMHOe obecrieueHune, ykasanHoe B 1. 7.3.1.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

[pu U3ydeHny TaHHOW IUCLMILIMHBI HCTIOIB3YIOTCS JIEKIMOHHbIE, 1Ta00paTOPHBIC 3aHATHS M CaMOCTOSTENbHAs padoTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE CO/lepkaHue TeM mporpaMMsl. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa CTyJACHTY JKellaTelIbHO IIPOBOJUTH KaK MOCHEe KaXkKI0TO 3aHATHS, TaK U [0 3aBEPIICHUIO TEMBI. JTO
MO3BOJIUT CBSA3aTh BOEJHHO MOTydEHHbIE CBEICHUS U COCTaBUTh LIENbHYIO KAPTUHY.

Ha mabopaTopHBIX 3aHATHAX PaCCMaTPHBAIOTCSI OCHOBHBIC METOJIBI M IPHEMBI PEIICHUS 3a1a4 KOMITBIOTEpHOI rpadukn.
PexomenayeTcs nepen KaX/IbpIM IPaKTUUECKUM 3aHATHEM BBIIIOJHHUTD JOMAIIHEE 3aJaHUE, YTO [103BOJIUT JIy4llle YCBOUTh
IpeAbIIYIINI MaTepral, U U3ydUTh JEKIIUOHHBIN MaTepual o npejacrosuieit reme. CTyneHTy *KenaTeIbHO MPOSIBIATH
AKTHBHOE YJaCTHE Ha IPAKTHIECKUX U JICKIMOHHBIX 3aHATHSX, 33/1aBaTh BOIIPOCHI, OCKOJILKY YMEHHE 000CHOBBIBATH CBOIO
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TOYKY 3pEHUS], HAX0XKJCHUE KOMIIPOMHCCHOIO PEILICHUS] B 3TUUECKH BBIIECPKAHHON JUCKYCCUU HE TOJIBKO BaXKHO VIS
JIy4lIEro YCBOCHUS MaTepualla, HO U IEHUTCS B PEAJIbHOM KU3HU.

Ba)kHBIM MOMEHTOM TPH U3y4EHUH JIFO00H AUCIUIUINHEI SIBIISIETCS] OPTaHU3aIMs CAMOCTOSTENILHON paboTsl. [Ipy ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIpe/IeNIeHnH, (OPMYITNPOBOK
MOJI0KEHUH, ecT TPeOOBaHMS MPSIMO HE YKa3bIBAIOT HAa 3T0. BrionmHe 3¢h(heKTHBHOI MOKET 0Ka3aThCs MOIMBITKA IOHATH CYTh
SIBJIEHHS, BEIpaO0TaTh CBOE OTHOLIEHHE K HEMY, OIIMPAsCh Ha MaTepuall, CoAepKallics B peKOMEHIOBaHHON JIUTepaType.
CkazaHHOe 0c00eHHO 3(D(EKTHBHO, KOT/Ia Pedb UAET O TAKUX TPEOOBaHMUSIX, KaK IIOHUMAET» MIIN «HMEET IPEACTABICHHUE).
HampoTus, eciit CTyIeHT UMeeTe JeI0 ¢ TpeOOBaHUEM K AEATENBHOCTH «ITOJDKEH YMETh», TO PEKOMEHIYeTCs
MOYIIPAXKHATHCSA B COOTBETCTBYIOILEM BUJE AEATEIBHOCTU. Bee 3T0O MMeeT HenoCcpeACTBEHHOE OTHOILEHHE K IIOATOTOBKE K
IIPAKTUYECKUM 3aHATUAM.

IMTpu 0Oydenny nHI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3[JOPOBBSI JJICKTPOHHOE 00ydCHHUE, TUCTAaHIIUOHHbIC
o0Opa3oBaTenbHbIe TEXHOIOTUH MpelycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiauid HHGOPMAIUY B JOCTYMHBIX I HUX
dbopmax.

Peanmsanust UCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymmectBnsiercs Ha ocHOBaHUU «[10J10’keHMS 0 peann3aury OCHOBHBIX U JOMOJHUTENBHBIX 00pa3oBaTeIbHBIX
HPOrpaMM C IPUMEHEHHEM DIIEKTPOHHOTO 00OYJEeHHS U AUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIT B (henepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXICHUH BRICIIETO 00pa3oBaHus «HesIOMHCKUH rocynapCcTBeHHBIH
yHHBepcHTeT», «[1om0keHNs 0 TopsAAKe 3aueTa 0OYJIAONIIMCS [T0 OCHOBHBIM MPO(ECCHOHAIBHBIM 00Pa30BaTeIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB 0CBOSHHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pazoBaTENBHYIO AATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUIUTHH (MOJIYIIEH), IPAKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Uenl'Y». B uckimouuTenbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aniy 00pa3oBaTeNbHON JESTeTbHOCTH C
npumMenerreM 30, JJOT Moryr npuMeHATh KOMIOHEHTHI, He BXOASIINE B IEPEUCHb MICKTPOHHOM HH(POPMaMOHHO-
00pazoBaTeNbHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUSI OCBOEHUS JUMCHHUITIJIMHBI OBYYAIOIIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcCBOCHHE IUCHUIDIMHBI HWHBAIMAAMH W JIMIAMH C OTPAaHWYCHHBIMA BO3MOXKHOCTSMH 3/IOPOBBSI OCYIIECTBIAETCA C
WCIIONIb30BAaHUEM CIIEIHATBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO MHBAJIMJIOB U JIMI C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocsi (MOOHMIBHBIE CIIENMANbHBIC TEXHWYECKUE CPEACTBA IS JMI[ C HapyIICHWSIMH 3pEeHHS U C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAITMOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIICHHSIMU 3pEHHS Ha pabdodnmx MecTaxX AT MPOBEACHMS MPAKTUYECKUX WU
JTa00paTOPHBIX 3aHATHI ycTaHABIMBAaeTCsA CIELMAILHOE IPOrpaMMHOE obecriedeHue (IporpaMMma pedeBOW HaBHIalWy,
pedeBbIe CHHTE3aTOPHI, SKPaHHEIC JIYITH).

B yueOHple ayguTopmm obecrednmBaeTcs OECHIPENSATCTBEHHBIH JOCTYm Ui OOYJaroUXCs C HMHBAIUAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOYKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3/I0POBbs, IPELyCMAaTPUBACTCSI COOTBETCTBYIOHIEE KOJIMYECTBO MeCT JUIsi OOydaroUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

JUis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl IMPENOCTABISECTCS JAOCTYI K
MEYaTHBIM HCTOYHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CEIMAlIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIHANBHBIX TEXHHYECKUX W HMPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopMe d1eKTpOHHOTO TOKYyMEHTa B (hoHe HaydHOU OnbmmoTekn Yenl'Y win 21eKTpoHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUECKIE MaTepHaibl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB W JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPENOCTABIAIOTCS B (OPMAX, aNaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 3/10POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
nHpOopManHH.

JUis MHBaNMUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSl OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIIH
HOJIHOCTBIO OCYIIECTBIIEHO C UCTIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IIpn mpoBeseHWM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJaIOMMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/MBUIYaJIbHbIX OCOOCHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEICHMS IPOMEXKYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3aaHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCIIONIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHMAOB U JHI[ C OTPAaHHYCHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl MCIOJIB30BaHUE IpenocTaBieHHbIX Yen['Y mim  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. [Ipym HEoOXOIMMOCTH HWHBAIMIAAM H JIHIAM C
OTPaHWYIECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPENOCTABISCTCS JIOMOJIHUTENBFHOE BpeMs IUIS MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
NpoLEypa OLICHUBAHUS PE3Y/IETATOB 00YUESHUS 110 JUCHUILIMHE MOXKET HPOBOMUTHCS B HECKOJIBKO ITATIOB.

© ®I'BOY BO «Henl'V»




02.03.02 dyngameHTanbHast HH(PpOPpMATHKA U HH(POPMALMOHHBIE TexHoJ0ruu, HanpaBiennocrs
(mpoduis) IpukiagHoe NporpaMMUpPOBAHNE M CHCTEMbI HCKYCCTBEHHOI0 HHTe L1ekTa, PII]
OCHOBBI KOMIIBIOTEPHOIO0 3peHusi (Hay4YHbIil ceMmuHap), 2026 r.H., o4Has ¢opma 00ydeHuUs.
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