MUHHUCTEPCTBO HAYKH M BbICIIIETO OBPA30OBAHMSI POCCUMUCKOM
DEJIEPALIMU
(henepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTeILHOE YIPEHKICHUE BRICIIICTO
ofpasoBanus
"CAHKT-TIETEPBYPI'CKWM T'OCY IAPCTBEHHBIM YHUBEPCUTET
APPOKOCMUYECKOI'O ITPUBOPOCTPOEHHA"

Kageapa Ne 22
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PABOYAS TTIPOTPAMMA JINCLMIIJIMHDI

«AJIaTITUBHEIE paJIHOTEXH HYCCKHE CHCTEMBI»
(HauMeHOBARNE AMCLIMITHHE}

KoJ1 HarpasieHus NoAroToBKy/ ' 11.04.01
CNEeHaATBEHOCTH Ny
HaumeHOBaHHE HaAIPaBICHHA
PagnorexHuka
MOArOTOBKH/ CIIEHATBHOCTH
Haumenosauue CHCTEMBI M YCTPOMCTBa Mepe/laduu, IpHeMa u 00padoTKH
HanpaejleHHOCTH CHI'HANOB
dopma oOyueHHs ouHad
[on mpuema 2025
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JInct cornacopanus pabdoyeii mporpaMmbl JHCHUITTAHEI

TTporpamMmy cocTaBmu (a)

Mpog. ﬂ:r.n.,m;»oq;e.:;;07)//7 11.022025r  B.O.Boikos

(MOMKHOCTB, y4. CTEMEHD, He) (noanuck, gata) (vHuHans:, haMHns)

IporpamMma oo0peHa Ha 3aceanuu Kapeaps Ne 22

« 11 » ¢eppans 2025 r, mporokon Ne 2

3apeayrommii kadeapoi Ne 22 %/
K.T.H. 11.02.2025r 10.B. Bakuieesa

(yu. cTeneHs, 3BaHue) (noanucs, narta) (uEHuMan®!, hamMuia)
3amecTHTelb AHPEKTOPA MHCT METOIM4ECcKOl paboTe
JIOLL. K. T.H., IOLL, i 11.02.2025r H.B. Mapkosckas

{MONAHOCTD, Y. CTEMNEHb, 3BaHHE) W (noamnycek, AaTa) (uHuuHans, hamMmaH)



AHHOTaUs

JucuumnnuHa «AJanTUBHBIE PAAMOTEXHUYECKHUE CUCTEMBDY BXOJIUT B 00pa30BaTEIbHYIO
POrpaMMy BBICIIIErO 00pa30BaHUs — MPOTPAMMY MarucTpaTyphl MO HAIIPABJICHUIO TIOITOTOBKHU/
cnenanbHoctd  11.04.01 «PagmorexHuka» HampaBlieHHOCTH «CHCTEMBI W YCTpOMCTBA
nepeaayn, npueMa u 00paboTKu CUrHaNOBY. JucrumuimHa peanusyercs kapeapoin «Ne22y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKMH aHalIM3 MNPOOJEMHBIX CUTYyalluil Ha
OCHOBE CUCTEMHOTI'0 TIOJIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUID

[MIK-1 «CrniocobeH caMOCTOSITENFHO OCYIIECTBISATh MOCTAHOBKY 33Jaud MCCIIEAOBAHUSA,
dbopMHUpoBaHHE IIIaHA €ro pealu3alud, BBIOOP METOJOB WCCIENOBaHUS M 00pabOTKY
pe3yIabTaTOBY

[TK-2 «Croco0eH BBIMOIHATh MOJCIUPOBAHNE O0OBEKTOB U MPOIECCOB C LENBI0 aHan3a
Y COBEPILIEHCTBOBAHMS XapPaKTEPUCTUK PAAHMOTEXHUUYECKUX CHCTEM, KOMIUIEKCOB U YCTPOMCTB C
UCIIOJIb30BAaHUEM HMEIOLIUXCSl CPEJCTB HCCIENOBaHMM, BKJIIOYAas CTaHAApPTHBIE IaKeThl
MPUKJIATHBIX TPOTPaAMM»»

[TIK-3 «CriocoGeH K opraHu3aluyd U MPOBEACHUIO IKCIIEPUMEHTAIBHBIX WCCICIOBAHHM C
MPUMEHEHUEM COBPEMEHHBIX CPEJCTB U METO/I0B»

Copep:kaHMe IUCHUIUIMHBI OXBAaThIBA€T KPYT BOIPOCOB, CBS3aHHBIX C HW3Yy4YEHUEM
COBPEMEHHBIX PAJMOTEXHUYECKUX CHCTEM, B OCHOBY (DYHKIIMOHUPOBAHUS KOTOPBIX IMOJIOKECHBI
MPUHLIMIIBI 3JaITUBHOTO MTPHEMa CUTHAJIOB.

[IpenogaBanue AMCHUIUIMHBI MPeAycMaTpUBaeT cleaylomme ¢GOpMbl OpTaHU3ANH
yueOHOT0 MPOLIECCa: JIeKYUl, NpaKmuyecKue 3aHAmus, CamMocmosmenbHas paboma cmyoeHma.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B popMe 3a4era.

OO0miast TpyA0EMKOCTh OCBOSHUS JUCIUILUIMHBI COCTaBISET 3 3aUeTHBIX eAuHUIbI, 108
4acoB.

S3bIK 00yUYeHUSs IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI
Lensimu mpenoiaBaHust AUCIUILTAHBI SIBISIOTCS:

— TIOJly4eHHE OOYYalOIMMHCS HEOOXOMUMBIX 3HAHWK, YMEHHH M HaBBIKOB B 00JacTH
COBPEMEHHBIX PpAJUOTEXHUUYECKHUX CHCTEM, B OCHOBY (DYHKIIMOHUPOBaHHMS KOTOPBIX
MOJIO’KEHBI MPUHIUIIBI aAANTHBHOTO IIpUe€Ma CUTHAJIOB;

— M3y4YCHHE OCHOB CTATUCTUYECKOW TEOPHM aJaNTHUBHBIX PaJUO3JICKTPOHHBIX CHCTEM,
U3BJICKAIOIINX U UCHOJB3YIOMIMX COAEPIKAIYIOCS B 3JIEKTPOMAarHUTHBIX MOJSX HHPOPMAIIIO
0 MapameTpax U XapaKTepUCTHKAX OKPYKAIOIICH CPeIbl;

— MPeAO0CTaBICHUE BO3MOXKHOCTH 00YyYaromuMcs pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKU B
o0JacTl TPOEKTUPOBAHUSA M aHAIHM3a AJANTHBHBIX CHCTEM B COOTBETCTBHUH C Pa3IUYHBIM
KPUTEPUSIM KauecTBa;

— (GopMHpOBaHHE CHUCTEMHOIO MOJIXOAAa K MPOEKTUPOBAHHUIO PAIHOIOKAIIMOHHBIX CHCTEM
oOHapyXeHHUsI, OLICHKU 1 YIPaBJIECHUS NHBAPUAHTHBIX K TOMEXaM.

1.2. JucuumuMHa BXOIUT B  COCTaB  4YacTd, (HOpMHpPYyeMOH  ydacTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbI BBICIIIETO 0Opa3oBaHus (Ianee —
OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pe3yIbTaTOB OOYUYEHHUS 110 AUCLUILIUNHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3ynbratamu ocsoeHus Ol BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiagaTh CIeAYIOUIMMU
KOMIETCHIMSIMHA WM WX 9acTaMu. KOMIETeHIINM U HHIUKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnune 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kog u HaumenoBanue | Koa u HaumMeHOBaHME WHAMKATOPA TOCTHIKEHUS
KOMIICTCHIINHU KOMIICTCHIINU KOMIICTCHIINHU

YK-1 Cnocoben

OCYIIECTBIISATh

KPUTHHACCIHIHI afalis |y 1 B 1 BJIQJIETh HABBIKAMH CUCTEMHOTO U

pOOJIEMHBIX i
yHI/IBCpca.HI:HI:IC o KPUTHYCCKOI'O MBIIIJICHUA; MCTOJJUKAMU
KOMIIETEHIIHH CUTYALHHI Ha OCHOBE | 1 ranoBkn L[eJIH, OTIpeieNIeHus ClIoco0O0B ee

CUCTEMHOT'O

TOCTUKCHHS

noaxona,

BBIPaOaTHIBATH

CTPATEruI0 ICUCTBUI

[1K-1 Cnocoben

CaMOCTOSITENTLHO

OCYIIECTBIISAThH

MOCTaHOBKY 3a/1a4u

HCCIIEA0BaHM, [TIK-1.B.1 BnageTs HaBbIKaMu cO0pa, 00pabOTKH,
[Ipodeccuonansueie | popmMupoBaHue aHallM3a U CUCTEeMATHU3AINHA HAyqHO-
KOMIIETEHIIHH IJIaHA €ro TEXHUUYECKON MHPOpMAIIIH 110 TEME

pcaini3anuu, BBIGOp HNCCIICA0OBAaHUA

METOJIOB

HUCCICO0BaHUA U

00paboTKy

pe3yJILTaTOB

[1K-2 Cniocoben [1K-2.3.1 3HaTh PuznuecKkue u MaTeMaTHIECKUE

BBITIOJIHATH MOZCIIN U METOAbI MOICIUPOBAHHA, B TOM YUCJIC
[TpodeccuonanpHbie | MOAECTUPOBAHNE C MCTIOJIb30BaHUEM MHTEIIEKTYabHBIX
KOMIIETEHIIUU 00BEKTOB U TEXHOJIOTWH, CUTHAJIOB, IPOLIECCOB U ABJIECHUU,

MIPOLIECCOB C LENbI0 | JIEXKAIIUX B OCHOBE MPUHIUIIOB IEHCTBUS

aHaJIM3a U PaMOTEXHUYECKUX CUCTEM, KOMITJICKCOB H




COBEPILECHCTBOBAHUSL | YCTPOMCTB
XapaKTEePUCTUK
PaaIuOTEXHUYECKUX
CUCTEM, KOMIIJIEKCOB
1 YCTPOMCTB ¢
HUCIIOJIB30BAHHUEM
MMEIOIINXCS CPEACTB
HCCJIeIOBaHUM,
BKJIFOYAst
CTAaHJAAPTHBIC MAKCThI
MIPUKJIATHBIX
nporpamm

[1K-3 CnocobeH k
OpI‘aHI/ISaI_[I/II/I H

MIPOBEICHUIO
[1K-3.B.1 BnaageTs HaBbIKaMU MPOBEACHUS
[IpodeccrnonanbHble | SKCIEPUMEHTAITBHBIX
o HCCIIEIOBAHUS C IPUMEHEHHUEM COBPEMEHHBIX
KOMIIETEHIIUH HUCCIIEI0OBAHUN C
CPEIICTB U METOJIOB
MPUMEHEHUEM
COBPEMEHHBIX

CpCACTB U MCTOOOB

2.  Mecro aucuuniaunsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS

P U3YYCHHUH CICIYIOIINX AUCIUTLINH:

— «OCHOBBI TEOPUU PATUOCUCTEM U KOMIUIEKCOB YIIPaBICHUS;

— «MareMaTuieckoe MOIETUPOBAHUE PATUOTEXHUUECKUX YCTPONUCTB U CUCTEMY;

— «[IpocTpaHCTBEeHHO-BpeMeHHas 00paboTKa CUTHAIOBY;

— «MareMaTu4ecKie METO/IbI B PATUOTEXHUKE.

3HaHUs, TOJy4YeHHbIE NpPH H3YYEHHHM MaTepuana JaHHOW AMCLUMIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJIB3YIOTCS MTPU U3YyYCHHUH IPYTHX AUCIIUILINH:

— «Muoro¢pyukuronansubsie PJICy;

— «OCHOBBI TEOPUU CUCTEM U KOMILJIEKCOB PaH03IEKTPOHHOU GOPHOBI».

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanueie 00 obiemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOM
paboThI O AUCHUIIMHE (M pacpeeeHne 3TOH TPYA0EeMKOCTH 10 CeMecTpaM) IPECTaBICHbI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne3
1 2 3
Oowan mpyooemkocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 12 12
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(gac)
nabopaTtopHbie padoTs (JIP), (4ac)




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

9K3aMeH, (4Jac)
CamocmosamenvHaa paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, Judd. 3au, | 33auer 3auer
DK3.%*%*)

*x

IIpuMedaHue: kaHIUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI

4.1. PacnpeneneHue TpyAO€MKOCTH AUCHHUILIAHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pas,uenm, TEMbI JUCIIUITJIIMHBI 1 UX pr,HOCMKOCTB HpI/IBe,Z[CHI:I B Ta6JII/ILI€ 3

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

PaBZ[CHLI TEMBbI JUCIUITIINHBI HCKHI/II/I I3 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cewmectp 3
Pazpen 1.
BBenenue. 3anada nprema CUrHagoB. ApuopHas
HEONPEIETICHHOCTh B OMMCAHUU MOJIEIIEH. 3 14
Cy11eCcTBEHHOCTh U 3HAYUMOCTh NTapaMeTPOB.
AJnanTuBHbIE, THBAPUAHTHBIE U POOACTHBIE
MOIXO/IbI
Pa3nen 2. MeToab! OIMCaHus CUTHAJIOB U
u3o0paxxenuii. [lapamerpuueckue u 6 8 30
HelapaMeTpUIeCKUe MOJIEIN
Paznen 3. AnantuBHOE OOHApYXKEHUE U
pa3IM4YeHre CUTHAJIOB MPU alPUOPHOU 8 9 30
HEOIPEAEIEHHOCTH
HUroro B cemectpe: 17 17 74
Hroro 17 17 0 0 74

[lpakTHueckas TOATOTOBKA 3aKIIOYaeTCs B HEMOCPEICTBEHHOM  BBHIITOJHEHUH
Oo0y4arolMMUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETLHOCTHIO.

4.2. CopaepxaHue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HazBanwme n COACPIKAHUE Pa3aC]IOB U TEM JICKIIMOHHBIX 3aHATHI

1. Beenenue

3ajava mpuemMa CUrHaJIoB. AlproOpHasl HEONPEAEIEHHOCTD B
onucanuu mMojenel. CylecTBEHHOCTh U 3HAYUMOCTh
napamMeTpoB. AJlanTUBHBIC, HHBAPUAHTHBIE U POOACTHBIC
MOJIXOJIBI.

2. MeTtoap! onmucanus
CUTHAJIOB U M300payKCHUI.
[TapameTpuueckue u
HelapaMeTpUIeCcKue MoIeNu

["ayccoBckue 1 HErayCCOBCKHE MOJIENH CIyYaiHbIX MPOLIECCOB U
nosnei. @pakraibHbie M0J1. CHEeKI-CTPYKTYPHI.

3. AgjanTtuBHOE

Tema 3.1 ®opmynupoBKa 3a/1a41 ONTUMAIBLHOTO OOHAPYKEHHS U




oOHapyXeHHE U pa3IMueHUE
CUTHAJIOB U allPMOPHOMN
HEOIPEeIeIIEHHOCTH

paznuueHus. OOHapyKeHHWE CHTHaJOB C  HEU3BECTHBIMHU
napamerpamu. [lapamerpuueckue MeTOABl OOHAPYKEHUS B
YCIOBUAX HEONMpPeAeTeHHOCTH. ballecOBCKMII UM YCIOBHO-
OKCTpPEManbHBIA  MOAXOonbl. HecMmemeHHple W TOJ00HBIC
aNropuTMbl 0OHapYKeHUs. IHBapuaHTHBIE OOHAPYKUTEIH.
Tema 3.2 AnanTUBHBIC aJTOPUTMBI OOHAPYKEHUS U PA3IUUCHUS
Mpyd  anpUOPHOW  HEOMPEACICHHOCTH. MHUHUMAKCHBIA U
aanTUBHBINA 0alleCOBCKUN ITOIXO/IBL.
JIByXBBIOOPOYHBIM ~ aNTOPUTM  OOHApPY)KEHUSI ~ HM3MEHEHUS
HEU3BECTHOTO MAacITada SKCIOHEHIMATBHOTO U PEIEeBCKOTO
pactipenenenuii. OOHapy)K€HHE TOYEYHOTO CHUTHajIa Ha
IIYyMOBOM TI0JIE C SKCHOHEHIMAIbHBIM paclpeleiecHueM |
HEN3BECTHON MHTEHCUBHOCTBIO.

Tema 3.3 AAropuTMBI OOHAPYKEHUS U PA3TUICHHUS C

aJIalTUBHBIM TTOPOTOM. AJITOPUTMBI ¢ 00yUEHUEM U
camooOy4eHueM. Llenecoobpa3sHocTh amantanuu
OoOHapyXHTENeH U pa3IuIUTeICH.

4.3. TlpakTtuueckue (CEeMUHAPCKHUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Ta6mmma 5 — [pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

W3 aux Ne
No | Tembl npaktrueckux | @OpMbI NPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesnia
/1 3aHATHI 3aHATHI (uac) MMOATOTOBKH, | IACIIMII
(qac) JIMHBI
Cemectp 3
1 MoaenupoBanue U pelenne 4 4 2
aHAIIN3 CITyYaitHBIX CUTYaIMOHHBIX 3a/1a4
MPOIECCOB U MOJICH
2 Hccnenosanue pelieHne 6 6 3
XapaKTEPUCTHK CUTYallMOHHBIX 3a/1a4
oOHapyxkuTenei
CUTHAJIOB
3 UccnenoBanue pelieHue 7 7 3
XapaKTEPUCTHK CUTYallMOHHBIX 3a/1a4
OOHapyKUTETS
CUTHaJja ¢
aIalTUBHBIM
OPOTOM
Bcero 17 17

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHH M UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne TpymoeMKOCTh, | IIPAKTUYSCKOU | pa3aeia
HaunmenoBanme nabopaTopHbIx paboT pyA - | TP pasit
1/ (qac) MMOATOTOBKH, | AUCIIHAI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO




Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BRITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM He TIPETyCMOTPEHO

4.6. CamocrodaTenbHas paboTa 00yJaronnxcs
Buapl camocTosTenbHON paboTh M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHoM paboTh
qac qac
1 2 3
W3ydenue TeopeTuyeckoro mMarepuaia
26 26
nucturuael (TO)
KypcoBoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TeKyIieMy KOHTPOJIO 3 3
ycneBaemoctH (TKY)
Jomamnee 3aganue (/13)
KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKYyTOYHON 16 16
arrectaruu (I1A)
Bcero: 74 74

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTIbHON pabOoThl 00y4aromuXCcs M0 JUCIUTUTMHE (MOJIYJIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00y4aromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJIEH B TaOIuLE 8.
Tabnuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

KomuectBo 3x3eMIuIsipoB B
Mudp/
bubnuorpaduueckas ccpika OubmoTeke
URL agpec
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)
YK 621.371 Bonkos B.1O. O0napyxenue u 45
BEK 321084273 pa3iuueHHe CUTHAIOB B
B67 PalMOTEXHUYECKUX CUCTEMaX:
ISBN 978-5-8088-1273-4 y‘lGGHoe mocodue. — CII6.: FYAH,
2018.-128 c.
YK 621.369
BBK 32.973.26 - 0182473 | Domor B.IO. Mozemposaiite i
B7) 00paboTKa CUTHAJIOB U TIOJICH B 45
paZIMOTEeXHUYECKHUX 3a7avyax. —
CIIG.: 'VAIL, 2020. - 137 ¢
ISBN 978-5-8088-1273-4




621.391 WNHudpopmanoHHbIE TEXHOJIOTUH B 20
W74 PaIMOTEXHUYCCKUX CHCTEMAX:
VYu4eb. mocobue. 2-¢ u3., nepepad.
u pon. /B.A.Bacun, 11.b. Biacos,
FO.M. Eropos [u np.]; [lox pen.

http://www.studmed.ru/
fedorovaibredinformacionnye-

tehpolo}lgi@V}; Kihsi b N.B. ®emoposa. M.: Uzn-80o MI'TV
radiotehnicheskihsistemah_ | |\ "y 5 ‘Baywmana, 2004. 768 c. //
70354722818 html

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMaAMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue

http://studopedia.ru Crynonenus

http:// www. TexHuveckoe 3peHne
technicalvision.ru

8. IlepeueHb HH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHHUs, HCIOIb3YEMOTO TMPH OCYIIECTBICHUH
00pa30oBaTeNBFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO OOecTiedeHHs TIpeacTaBiieH B Tabmutie 10.

Tabmuna 10— Ilepedyens mporpaMMHOT0 o0ecTIeYeHHS

Ne i/t HanmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUHN 00pa30BaTEIHHOIO MPOIIecca MO JUCIUILITNHE

[lepeuenp UCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTAaBICH B
tabnuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTenbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
n/m MaTepUaIbHO-TEXHHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

JlekunoHHas ayiuTopust

2 MynbsTUMeauiiHas JIEKUUOHHAS ay TUTOPHUS




10. Ouenounsle cpeacTBa IS MPOBEACHUS IPOMEXYTOUYHOM aTTecTaluu
10.1. CocTtaB OLICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTaluH
o0yyJaromuxcs Mo JUCUUIUIMHE TpUBeAeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPEICTB

3auer Crnucok Bonpocos;
Tecthl

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMITETEHIIMH 00ydJaloUIMMHCs MPUMEHsETCS S5-0ajuibHas IIKaja OLEHKU C(HOPMHPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBl  YHUBEPCUTETa,  IpaBHIIA
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6muma 14 —Kpurepun orieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

Xapakrtepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OauibHas IIKajIa PAKTEP (bopvp

— oOyyJaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMHUpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHUTEIHHOW IJIMTEPATYpPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKECHHSI C TPAKTUICCKOM
JIeSITeIIbHOCTHIO HAIIPABJICHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJaronuiicst TBEp0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
110 cymecmy u3jgara€r €ro, OHI/IpaﬁCL Ha 3HaHUsi OCHOBHOI71
JIIATEPATYPHI,

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHHUS C TMPAKTUUYECKOW EATEeITbHOCTHIO
HaHpaBHeHI/Iﬂ;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HECYUIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HaHWUN
HalpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4uHbIE MTOJIOKECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIIEMaIN3UPOBAHHBIX TOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO

— o0ydJarouuiics He YCBOMJI 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIOIYCKaeT  CYLIECTBEHHblE  OMMOKM W HETOYHOCTH  IIpHU
paccMOTpeHHH TPoOIeM B KOHKPETHOM HalpaBlICHUH,

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIO0KCHUS;

— He (OPMYTUPYET BEIBOJAOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa pecTaBieHbl B Tadnuie 15.

Tabmuna 15 — Bompocs! (3agaun) u1sl 9K3aMeHa




Kon

Ne /it [lepeuens BonmpocoB (3a1au) i SK3aMeHa
WHWKATOpa
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bormpocsr (3amaun) ns 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3adyera
Ne /it [Tepeuens BonpocoB (3a1a4) st 3adeta / nudd. 3auera Kon
WHMKATOpa
1 AnpHropHast HEONPEAECICHHOCTh B ONMCAaHUU MO/IETIEH. VYK-1.B.1
CyI1ecTBEeHHOCTh U 3HAYUMOCTh MTapaMeTPOB. AJaNTUBHbIE,
WHBapHaHTHbIE U POOACTHBIE MOIXObI
2 JIBYXBBIOOPOYHBIH alnropuT™M 0OHAPYKEHUS U3MEHEHUS IIK-1.B.1
HEU3BECTHOT'0 MacilTaba SKCIIOHEHIIMAIBHOTO U PEJIEEBCKOIO
pacrpeneseHun
3 AJropuTMBI OOHAPYKEHHUS C aJaTUBHBIM TOPOTOM I1K-2.3.1
4 AJITOPUTMBI pa3JIUYEHUS C aIAlITUBHBIM MIOPOTOM I1K-3.B.1

MpEeJICTaBICHEI B Ta0wmie 17.
Ta6mmma 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KypPCOBOM pabOThI

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOThI

MpeICTaBICHBI B TaOmmIe 18.

Ta6muia 18 — [IpumepHsIii mepedeHs BOMPOCOB ISl TECTOB

Ne /i [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
3 KYpPCOBOM pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI oJid IPOBCIACHUA HpOMC)KyTO‘IHOfI arrectalun B BHUAC TCCTUPOBAHHUA

Ne
/11

[IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHKATOpa

1

HNucTrpykuus: [lpounTaiiTe TEKCT U BbIOEpPUTE OUH MPABUJIbHbBIH
OTBeT

UYto sBiIsieTcss OCHOBHOM 1I€JBIO 3a/1a4 OOHApY>KEHUsI CUTHAJIOB B
YCIIOBUSIX HEONIPEAEIEHHOCTH?

a) YMeHbIIIeHUE pa3Mepa BEIOOPKHU

6) OnpeneneHre HaTMYKS WM OTCYTCTBHS CUTHANA Ha (poHe myma
B) CxxaTre MqaHHBIX IS MOCTEAYIONEeH 00padoTKu

r) YiydlieHue pa3penieHus Curaana

[IpaBunbHbII 0TBET: 6) OnpeaeneHre HAIMYKS WIA OTCYTCTBUS CUTHAJIA
Ha (oHEe ryma

HNucrpykuus: [IpounTaiiTe TEKCT U BbIOEPUTE OMH NPABUJIbHBIN
oTBeT

Kakoit u3 kpuTepueB ONTUMAILHOCTH HauOO0JIee YacTO UCIIONb3YETCs IPU
pelIeHnH 3a/1a4 OOHAPY>KEHUs B YCIOBHSIX IayCCOBCKOTO 1ryma?

a) Kpurepuii MakcuMaabsHOTO TTPaBAOIIO00US
6) Kpurepuii MUHUMYyMa rpajiieHTa

B) Kpurepuit MmegunanHoro ¢puiabTpa

r) Kpurepuii MakcuManpHOM JUCIEPCUU

VYK-1




[IpaBunbHBII O0TBET: a) Kputepuit MakcUManbHOTO MPaBIONOA00US

HNHcTpyKuus: npouynTanTe TeKCT, BbIOepuTe NPaBUJIbHbIC BADHAHTHI
0TBeTAa U 3aNHIINTE apTYMEHThI, 000CHOBBIBaIOIINe BLIOOP OTBETOB
Kakwue u3 cnenyromux GpakTopoB MOTYT BIUSATH HAa KAUE€CTBO
oOHapy’KeHMsI CUTHAJIA B YCIOBUAX HEONPEIEIEHHOCTH?

a) YpoBeHb Iryma

6) ®opma curnana

B) YacToTa TMUCKpEeTH3alUH
r) Mogens myma

1) CKOpOCTh BBIYUCTICHUN

[IpaBunbHBIE OTBETHI: a) YPOBEHH myma, 0) @opma curnana, r) Moseinnb
myma

HNucTrpykuus: IlpounTaiiTe TEKCT H YCTAHOBHUTE
NOCJIeI0BATEIBLHOCTD

Pacnonoskure 3Tansl MOJAEIUPOBAHUS TPOLIECCOB 0OPaOOTKU CUTHAJIOB B
MATLAB B npaBUIIbLHOM NOPSIJIKE:

a)llocTpoenne MaTeMaTH4ecKoil MoIeIH
0) ['eneparus curHaia u nyma

B) Peanusanus anroputMoB 00paboTKu
') AHaNM3 NOJTYYEHHBIX Pe3yIbTaToOB

[IpaBunpHas MOCIENOBATEILHOCTE: a0BT

HNuctrpykuus: IIpouynTaiiTe TeKCT M ycTaHOBUTE cOOTBeTcTBHE. K
KA)K10i MO3ULMH, JTAHHOH B JIEBOM CT0JI01e, Mox0epUTe
COOTBETCTBYIOUIYIO NO3ULHIO B IPABOM CTOJI0LE

YcTaHOBUTE COOTBETCTBHE MCXKAY MAaTEMATUYCCKUMU MOJICIISIMU
CHUT'HAJIOB U UX OIMCAHUEM:

a) CroxacTuueckas MOJeNb 1)Curnan npeacrasisercs
CIIy4ailHBIM ITPOILIECCOM

0) JlerepMUHUpPOBAaHHAS MO/JIENb 2) CurHaJi OnuchIBaeTCs
W3BECTHOHN QYHKIIUEH
BPEMEHU

B) Mojenb ¢ aJIuTHBHBIM IIIYMOM 3) Curnain npeacTaBisieTcs
CYMMOMH IOJIE3HOTO CUTHAJIA U

ryma

r) 'apmoHnueckas Mosielb 4) CurHajl UMeeT BUJI
CUHYCOUJIAJILHOTO KOJIeOaHmsI

[TpaBunbHbIH OTBET: a-1;0-2;B-3;1-4

HNucTrpykuus: [lpounTaiiTe TEKCT U BbIOEpPUTE OUH MPABUJIbHBIH
OTBeT

Kakoii MeTos1 MoJienTMpoBaHHUs IIIyMa Yaille BCEro MpUMeHsIeTCs B
MATLAB nns uMUTanMy rayCCoBCKUX MPOLIECCOB?

a) Meron Monte-Kapio
0) ['eHeparyst cy4aliHBIX YMCENl C HOPMAJIBHBIM PacipeeliCHHEM

IIK-1




B) bricTpoe mpeobOpazoBanmne Oypne
r) Metoa KOHEUHBIX pa3HOCTEHN

[IpaBunbHbIH OoTBET: 0) ['eHepanus ciyyaifHbIX YHCeN ¢ HOPMaTbHBIM
pacnpeeseHueM

HNucrpykuus: [IpounTaiiTe TEKCT U BbIOEPUTE OMH NPABUJIbHbBIN
oTBeT

UTo U3 mepeyncIieHHOTO OTHOCUTCSI K MHOTOKaHAITBHON 00paboTKe
CUTHAJIOB?

a) O6paboTKa OJTHOTO CUTHAJIA B YaCTOTHOM 00acTu

6) OnHoBpemMeHHas: 00pabOTKa HECKOJIBKUX CHUTHAJIOB C PAa3HBIX
HUCTOYHUKOB

B) JIuneiinas GuibTpaIys curHaia B OTHOM KaHale

r) KonupoBanue curnana c:xatbiM IpeoOpa3oBaHueM

[IpaBunbHEIl 0TBET: 6) OHOBpEeMEHHAsT 00padOTKa HECKOIBKHUX
CUTHAJIOB C pa3HbIX UCTOYHUKOB

HNHCTpYKIMSA: POYUTANTE TEKCT, BbIOEpPUTE NPABUJIbHbIE BAPUAHTHI
0TBETA M 3aNHMIINTE APTYMEeHTbI, 000CHOBBIBaIOIIIME BHIOOP OTBETOB
Kakue 13 nepedncieHHbIX METOJ0B MOTYT HCIIOJIb30BATHCA IS PEILICHUS
3a/1a4 pa3’IudyeHHs] CUTHAJIOB?

a) Kpurepuii baiieca

0) MeToa MaKCHUMaJILHOTO TTPaBIOTIOO0MS
B) Kpurepuit Helimana-ITupcona

r) Meton HauMEHBIINX KBaIpaTOB

1) CrieKTpanbHbII aHAINU3

[IpaBunbHble oTBeTHI: a) Kpurepuii baiieca, 6) MeToa MakcUManbHOTO
IPaBJIOTIO 00

HNucrpykuus: IIpounTaiiTe TEKCT H yCTAHOBUTE
NOCJIeI0BATEIBHOCTD

Pacnionoxwure 3Tamnsl aanTHBHOTO OOHAPYKEHUS CUTHANA B YCIOBUSX
HEOIIPEAEICHHOCTU B IIPABUIIBHOM IIOPSIIKE:

a) Coop u mpenoO6paboTKa JTaHHBIX

6) Onenka mapaMeTpoB 1Iyma

B) [Ipumenenune anroputmMa oOHApYKEHHS

') AHaiu3 pe3yiabTaToB U KOPPEKTUPOBKA IOpora

[IpaBunbHast MOCIEIOBATENBHOCTD: 0BT

10

HNucTrpykuus: [IpounTaiiTe TEKCT U YCTaAaHOBHUTE cOOTBeTcTBHE. K
KaK10¥ MO3UIUM, JAHHON B JIEBOM CTOJI0Le, Mog0epuTe
COOTBETCTBYIOIIYIO MO3ULHMIO B IPABOM CTOJI0Le

Y CTaHOBUTE COOTBETCTBUE MEXKTy METOaMH OOHAPYKEHHUSI CUTHAJIOB U
UX 0COOCHHOCTSIIMMU:

a) Meroa MakCUMaJIbHOTO 1) OnTumanbHbBIN TPU
HpaBI[OHOI[O6I/I$I HU3BCCTHBIX CTATUCTUYCCKUX
XapaKTEePUCTHKAX IIyMa

0) Kpurepuii baiieca 2) YuuThIBaeT anpruoOpHbIE




BEPOSITHOCTH COOBITUI

B) DHEPreTUYECKU METOH 3) OcHOBaH Ha U3MEPEHUU
MOIIIHOCTH CUTHaJIa

r) Koppensaiuonnslii meron 4) Ucnionb3yeT 3HaHUE (POPMBI
CUTHaJIa

[IpaBunbHBI OTBET: a-1;0-2;B-3;r-4

11

HNucrpyknus: IIpounTaiiTe TeKCT M BhIOepUTe OAUH NPABHJILHBIH
OTBET

Kaxoit u3 NEPCUUCIICHHBIX MCTOA0B IMTOMOIaCT YMCHBIIUTL BIIUSAHUC
nryma rnpu o0paboTke n300pakeHuit?

a) Meton rnaBabIX KoMoHEHT (PCA)
0) ['ayccoBo crnaxuBaHue

B) MeTon onopHbIX BeKTOpoB (SVM)
r) BeiiBner-npeo6pa3oBanue

Otger: 6) 'ayccoBo crnakuBaHme

12

HNucTrpykuus: [IpounTaiiTe TEKCT U BbIOEPUTE OUH MPABUJIbHBIH
OTBeT

B 4ewm 3akiroyaercs OCHOBHOM MPUHIIUI MHBAPUAHTHBIX aJlTOPUTMOB
oOHapyx)eHHsI 00BEKTOB?

a) B usMeHeHnu nmapamMeTpoB N300pakKeHUS TIEpe]T aHATH30M

0) B oOecnieueHnn HE3aBUCUMOCTH OT U3MEHEHUH MaciTada, IoBOpOTa U
OCBEILEHHOCTHU

B) B 00yueHuu MoJienu ¢ uCoib30BaHNEM HEMPOHHBIX ceTeit

r) B cpaBHeHnn 00beKTa ¢ 3apaHee 3aJaHHBIM dTaJJOHOM

OtBer: 6) B oOecrneueHnn HE3aBUCHMMOCTH OT W3MEHEHWW MaciiTada,
MOBOPOTA U OCBEUICHHOCTH

13

HMHcTpykuus: npouynTaiiTe TEKCT, BbIOepUTe NPaBUJIbHbIe BAPUAHTHI
OTBeTA U 3aNMIIUTEe APIYMEHThl, 000CHOBbIBaIOII[HE BHIOOP OTBETOB
Kakwue daktopsl yunThIBatoTCsl IpU pa3pabOTKe alaiTHBHBIX aITOPUTMOB
oOHapy>keHUs?

a) MI3meHeHue yciioBuil OCBELIEHHOCTH

6) MacmrabupyeMocTs MOJENIN

B) Mcrionp30BaHre HEHPOCETEBBIX PEIICHUMA

r) @unbTpanus IUyMoB

1) KonmruaecTBo nmukcenei B n300paxeHun

OtBet:a)lI3MeHeHne yCIIOBHI OCBEIIEHHOCTH;0) MacmTabupyemMocThb
Mozenu;r) OuibTpanys HryMoB

14

HNucrpykuus: IIpounTaiiTe TEKCT H yCTAHOBUTE
N0CJIe/I0BATEJIbHOCTD

Pacrnionoxure sTamsl 00paboTKH H300pakeHUsI B KOPPEKTHOM MOPSIIKE:
a) [Ilpumenenue GpuabTpauy nryma

0) 13BieueHne NprU3HAKOB

B) CerMeHTanusi H300paKeHUS

r) [IpunsaTue pemenns

OtBer: aBOT

15

HucTrpykuus: [IpounTaiiTe TEKCT U yCTAaHOBHUTE COOTBeTcTBHE. K

I1K-2




Ka)K10# NMO3UIMHU, JAHHOM B JIEBOM CT0J101Ie, moa0epuTe
COOTBETCTBYHIILYIO MO3UIIHIO B IPABOM CTOJI0LE
YcTaHOBUTE COOTBETCTBUE MEXKITY METOJAAMH M X OCOOCHHOCTSIMH:

a Mertop IiIaBHBIX 1 AHanu3 curHaia B
koMrioHeHT (PCA) YaCTOTHOU 00J1acTH
§) Meron rucrorpamm 2 Brigenenune
OpHEHTALUH TPATUECHTOB MPU3HAKOB HA OCHOBE
(HOG) IpaJieHTOB
B | Koppensunonnsiii ananus | 3 OrneHKa cTeneHu
CXOICTBa OOBEKTOB
r | BeiiBner-npeobpazoBanue | 4 YMeHbleHne
pPa3MEpHOCTHU JaHHBIX

OtBetr:A-4;b-2;B-3;I'-1

16

Nucrpykuus: IlpounTaiiTe TekcT M BbIOepuTe OJMH TNPABUIBHBIN
oTBeT

Kaxoit uactpymenT MATLAB akTUBHO MCHOIB3YeTCS B MOJAEIMPOBAHUU
AJITOPUTMOB OOHAPYKEHUSI 00BEKTOB?

a) Simulink

0) Image Processing Toolbox

B) Statistics and Machine Learning Toolbox

r) Deep Learning Toolbox

Otger: 6) Image Processing Toolbox

17

HNucrpykuus: I[IpounTaiiTe TeKCT W Bbl0epUTe OAHH NPABUJILHBIN
oTBeT

Kakass  xapaktepucTtuka sBISETCS  KIIOYEBOM mpu  pazpaboTke
aJJalITUBHBIX AJITOPUTMOB?

a) OuKCcUPOBaHHOCTH MAPAMETPOB AITOPUTMA

0) 'mOKOCTh K M3MEHEHUSIM BXOIHBIX JaHHBIX

B) YIIPOIIEHHOCTh BEIYUCIUTEIBHBIX OTIEPALIUIA

r) OTcyTCcTBHE HEOOXOIUMOCTH B 00YIECHUN MOJICITH

OtBet: 0) 'MOKOCTh K M3MEHEHUSIM BXOJIHBIX TAHHBIX

18

HNHcTpykuus: npounTaiiTe TeKCT, BbIOEpUTE NPABUIbHbIE BADHAHTDI
OTBeTA U 3aNMIIUTEe APrYMEeHThl, 000CHOBbIBaIOII[HE BHIOOP OTBETOB
Kaxkue u3 cnenyronmx METo10B OTHOCSITCSI K MHBAPUAHTHBIM aJrOPUTMaM
0oOHapyXeHHSI 00BEKTOB?

a) BeiiBner-npeodpazoBanue

0) Merton rucrorpamMm opueHTaruu rpaagueaToB (HOQG)

B) JIMHEHHBIN TUCKPUMUHAHTHBIA aHATN3

r') AHaJIHU3 TJIaBHBIX KOMIIOHEHT

1) MeTo onopHBIX BEKTOPOB

OrtBer:;a) BeiiBner-npeodpazoBanue;0) MeToa rucTorpaMM OpHEHTALH
rpaguenToB (HOG);r) Ananu3 riiaBHBIX KOMITOHEHT

19

HNucrpykuus: IIpounTaiiTe TEKCT H yCTAHOBUTE
NOCJIeI0BATEIBHOCTD

YcraHOBUTE  IPaBUIIBHYIO  IIOCIENOBATEIBHOCTH  JEHUCTBHM  IIpU
MoaenupoBanun anroputMa B MATLAB:

a) 3arpy3ka u300paKeHHsI

6) [IpumeHnenne anropuTMa 0OHAPYKEHHS

I1K-3




B) AHAJIM3 M BU3yalIn3aIisl pe3ysIbTaToB
r) [IpenobpaboTka n300paxeHus
OrtBert: ar6s

20 HNucTrpykuus: IIpouynTaiiTe TEKCT M ycTaHOBUTE cOOTBeTcTBHE. K
Ka)K10i MO3ULMH, JTAHHOH B JIEBOM CT0JI01e, MOA0epUTe
COOTBETCTBYIOIIYIO NO3ULHIO B IPABOM CTOJI0LEe

Y cTaHOBHUTE COOTBETCTBUE MEKY MOAXONAMHU U UX XapAKTEPUCTHKAMMU:
a | AaniTUBHBIE AJTOPUTMBI 1 | Ucnonb3oBanue
(UKCUPOBAHHBIX TIOPOTOB

6 | luBapuaHTHBIE aJrOPUTMBI 2 | YcToiunBOCTh K U3MEHEHUSIM
TCOMETPUYECKUX IIapaMeTPOB

B | Krnaccuueckue anroputmel 3 | CamoHacTpanBaeMocCTh B
3aBUCHUMOCTH OT YCIIOBHI
r | MammnaHOe 0OyueHue 4 | Tpebyet oOyuaromeil BHIOOPKH

OtBetr:A-3;b-2;B-1;I'-4

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpyOIIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTecTalluu o0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHUIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
MaTepuania.

OcHOBHOE Ha3Ha4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHE yueOHOoro marepuana. HasHadeHune COBpEMEHHOM IEKIUH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHUU
dyHaaMeHTaNbHBIX TPOOJEeM JUCHUIUIMHBL, METOJOB HAyYHOrO IMO3HAHMSA, HOBEUIIHNX
JOCTH)KEHUI Hay4dHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIEeKIHs pacKpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEICTaBIEHHE O IUCLMILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOCHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepuaia:

— TIIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM pabOThI COBMECTHO € IIPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-/IENOBBIX  KAauyecTB, JIIOOBM K TpEeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBIIEHUE HEOOXOAMMOro MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOU PabOThI;

— TIOJYy4Y€HHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKHM M TEXHUKH U O
IIPOTHO3€ UX pa3BUTH Ha OJMKalIINe robl;




— HaquTBCﬂ METOANYCCKHU O6p363TI:IBaTI: MaTepI/IaJI (BBII[CJISITB TJIaBHBIC MBICIIN H
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynHupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB U TIOHITHIA.

JIeKuMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpalMed ClalgoB U
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK 10 JUCITUTIINHE.

CTpyKTypa OpeaoCTaBICHHS JISKIIMOHHOTO MaTepraia.

— IlocranoBka 3amaum;

— Mogenp npouecca win moJis;

— Kpurepuit 0OHapyXeHHS WIH pa3TUYCHU;

— Meroa u anroput™m 00pabOTKH;

— Pe3ynbrarhl ¥ BHIBOIBI.

11.2. MeTtonuueckne ykazaHus s OOydYaloOIMUXCS 1O MPOXOXKICHUIO MPAKTHUYECKHUX
3aHSIITHH (eciu nPpedyCMOmpeHo YueOHbIM HIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluud y4eOHOTO
mpolecca, 3aKII0YaroNasicss B BEIOTHEHUH 00yJaIONTUMUCS TI0JI PYKOBOACTBOM MPEIOIaBATENS
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENbI0 YCBOCHHUS HAYYHO-TEOPETHYECKHMX OCHOB Yy4eOHOM
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUECKOH IEATEIHHOCTH.

[enbio MpakTUYECKOTO 3aHATUS IJI1 O0YUYaIOUIErocs SIBJISETCS MPUBUTHE O0yUYaIOUTUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU JIEATENBHOCTH 110 U3Yy4aEMOW JUCLIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOCHUHU O0YYAIOUTUMCS MPAKTHUECKUX 3aHATHI:

— 3aKperuieHHue, YriayOJeHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYEHHUs KOHKPETHOH y4eOHOI
JTUCLHUTLTUHBI;

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHne parMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpebGoBaHMs K IPOBEJICHUIO TPAKTUICCKUX 3aHITUH

BapuanTsl 3a1aHiil Ha IPAKTUYECKUX 3aHITHUSX:

1. Paccumrare moporu Ui 3aJauyd  OOHAPYKCHHUS CIBUTA TayCCOBCKOTO
pacrpeaeneHus.

2. TlocTpouTh XapaKTEPUCTHKY OOHAPYKCHHsI I 3TOM 3aJadyd, W TPOBEPHUTH
MOJICJINPOBAHNEM HECKOJIBKO XapaKTEPHBIX TOUEK.

3. Paccumrtarh moporm ans 3amAauyd  OOHApPYKEHUs W3MEHEHUs Maciirtaba
rayCCOBCKOT'O PaclpeeiIeHUsI.

4. TlocTpouTh XapaKTEpUCTUKYy OOHAPYKEHHs g JTOH 3aJauyd, W TPOBEPHUTH
MOJICJINPOBAHNEM HECKOJIBKO XapaKTEPHBIX TOUEK.

5. Paccumrtath moporm N 3adauyd  OOHApPYXKEHUS HM3MEHEHHs MaciiTada
SKCIOHEHIIMAIIBHOTO PaclpeieICHuUs.

6. ITlocTpouTh XapakTepUCTHKy OOHApPYKEHHUs NS STOW 3aJadd, U MPOBEPUTH
MOJICJINPOBAHNEM HECKOJIBKO XapaKTEPHBIX TOUEK.

11.3. MeTtonuueckne yka3zaHUs ISl OOYYaIOIIMXCS MO0 TMPOXO0XKICHUIO CaMOCTOATEILHON
paboThI



B Xoze BBIMOJHEHUSI CaMOCTOSTENbHON paboThl, 00ydJaroUIHiics BBHIOIHAET paboTy IO
3aJJaHHAI0 W TIPU METOAMYECKOM PYKOBOJICTBE MpEIoaBaTelisi, HO 0€3 ero HemnocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITTOIHEHHUST CaMOCTOSITEIBHOM paboThl, Yy oOydaromerocss GopMHUpPYETCs
renecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOCHWU W CHUCTEMAaTH3aIlMH MPUOOpPETACMbIX 3HAHWH, 00ECIIeYMBaET BHICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHsS, IIOMOTAeT TMOJYYHTh HABBIKA TIOBBIIIICHUS
poeCCHOHAITBHOTO YPOBHSI.

MeToauvyeckuMl ~ MaTepualaMH,  HANPaBISIIONIMMH  CAaMOCTOSITENIbHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o IUCIHUILINHE;

— METOJIUYECKHE YKa3aHWs 1O BBIMOJHEHHIO KOHTPOJBHBIX paboT (11 00yJaromuxcs
1o 3a049HOU (popme oOydeHHS).

11.4. Metonuueckne YyKa3zaHWUsl MJIs OOYYalOMUXCS TI0 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBIIEMOI0 B TEUEHHE CEMecTpa C LEJbI0 OICHUBAHUS XO0Jla OCBOCHUS
JTUCIUTUIAHBI.

Texymmmii KOHTPOJIb BKJIIOYAET B ceOsi:

- KOHTpOJIb noceniaeMocTH (He MmeHee 80% 3aHsTHIT)

- BBINOJHEHUE 3 MPAaKTHUUYECKUX 3aJaHuil (AJI MOIY4EeHMs 3a4eTa IO TECTy HeoOXOIuMO
JaTh MpaBUJIbHBIE OTBETHI Ha OoJee yeM 50% TecTOBBIX BOIPOCOB).

11.5. MeTtonuueckne ykazaHUsl JJI OOYYaIONMIUXCS O MPOXOXKICHUIO TPOMEKYTOUHOM
arrecraluu.

[IpomexyrouHas  aTTectauus  oOydaroluxcs — MpeaycMaTpuBaeT  OLIEHHWBaHUE
MMPOMCIKYTOUHBIX U OKOHYATCJIIbHBIX PE3YyJILTATOB O6y‘-IeHI/I$I II0 JUCHUITIINHE. OnHa BKIIIOYaEeT B
ceost:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MONYYCHHBIX OOYUYAIOIIMMCS B XOJ€ U3yUCHHS
y4eOHOM TUCIUIUIMHBI B IIEJIOM MJIM IPOMEXYTOUYHAas (IO OKOHYAHUM CEMECTpa) OLIEHKA 3HAHUH
o0Oy4aromuMcs 1Mo OTIENbHBIM pa3zesiaM TUCIUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3a4TeHO»
WJIU «HE 3aUTEHO».

TpebGoBaHus K 3a4eTy:

— Hanuume cnucka BompocoB W 3ajad Juisl 3a4yeTa, JOCTYIHOIO CTYJIEHTaM 3a HEIEeNI0 /0
3ayera.

— IlpenocraBneHue cTyA€HTY BpEMEHH AJIs MOJATOTOBKU K OTBETAM.

— OtBeTHl Ha BOIPOCHI OCYIIECTBIIAIOTCS B YCTHOM (popMe ¢ MOSICHEHUSIMHU Ha Oymare wid Ha
JTOCKe.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




