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AHHOTaUs

Hucuunnuna «[IporpaMmMmHo-anmapaTHbie cpeacTBa coopa U 00pabOTKU JaHHBIX» BXOAUT
B 00pa3oBareilbHY0 NPOrpaMMy BBICIIETO OOpa30BaHHS — MPOrPaMMy MAarucTpaTypbl IO
HampaBjeHuto noarotoBku/ crneruanbHocTH 09.04.01 «MHpOpMaTHKA W BBIYUCIUTEIbHAS
TEXHUKa» HanpaBleHHOCTH «CHUCTeMBbl € MCKYCCTBEHHBIM HHTEIUIEKTOM». JlucuuruimHa
peanmm3yetcs kadenpoit «Ned4y,

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CICIYIOIIUX KOMIICTCHITUN :

[IK-2 «Cnocoben pa3pabarbiBaTh MPOTrpaMMHOE OOecreyeHHe Jisi BBIYMCIUTEIbHbBIX
CHUCTEM C HUCKYCCTBEHHBIM HHTEJUIEKTOM M YIPABIATh COOTBETCTBYIOIIMMHU IPOTPAMMHBIMU
MIPOEKTAMIU»

I[IK-4  «Cnocoben  pa3pabaTeiBaTh  aBTOMATH3WPOBAHHBIE  HH(POPMAIIMOHHO-
BBIUMCIUTENIbHBIE CUCTEMBI 00Pa0OTKH OONBIINX JTAHHBIX)

Conepxanve AUCHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C METOJAMH,
TEXHUYECKUMHU peallu3alusMU U CTaHJapTaMH IPOrpaMMHO-aNNapaTHBIX CPEICTB cOopa u
00pabOTKH JaHHBIX.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QOopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIHH, JIalopaTopHble paboThl, caMOCTOsITeNIbHas paboTa CTYyACHTA,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHulbl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYyUEHUS IO JTUCIUILTNHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

Ha3snauenuem AWCHMITIMHBL SIBJISICTCS HM3y4EeHHUE OCHOB, METOJIOB, TEXHUYECKUX
peanu3anuii ¥ CTaHAApTOB IPOrpaMMHO-AINAPATHBIX CPENCTB cOopa U 00pabOTKU aHHBIX, YTO
COOTHOCHUTCS C OOMIMMH TENIsIMH OOpa30BaTEIbHOM MPOTPaAMMBI MOATOTOBKH Marucrpa, a
UMEHHO — MOJYYEeHHsI CTYIeHTaMU HEOOXOJMMbIX HABBIKOB B 00JIACTH MPOTrPaMMHO-aNapaTHIX
cpencTB cOopa u 0OpabOTKM NaHHBIX, MPEIOCTABICHUE BO3MOXHOCTH CTYACHTaM Pa3BUTh U
JEMOHCTPUPOBATh HABBIKM B JAaHHOW 00JIACTH, CO3/IaHUE IMOAJEp KUBarolIel 00pa3oBaTelbHON
Cpe/IbI IPEToJaBaHUsI COBPEMEHHBIX TEXHUYCCKUX JUCIIUILINH.

1.2. JlucuumimHa BXOAWT B  COCTaB  4YacTH, (opMupyemMond  ydaCTHUKaAMH
00pa3oBaTesbHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WM WX YacTsMHu. KOMIETeHIIMM U UHIUKATOPbI UX JOCTHKEHHS MPUBEACHHI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIMIA U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kog u HaumenoBanne | Koa u HamMeHOBaHHE WHAMKATOPA JTOCTHKCHUS
KOMIIETEHIIU KOMIIETEHIINU KOMIIETEHILINHA
[1K-2 Criocoben
pa3zpabaThIBaTh
IpOrpaMMHOE
oOecrnieueHue s [1K-2.Y.1 ymeTs pa3pabaTsiBaTh IPOrpaMMHOE
BBIUUCIIUTEIHHBIX obecrieueHue JJisg CUCTEM C UCKYCCTBEHHBIM
[Ipodeccuonanbubie | cUCTEM C WHTEJJICKTOM B 000CHOBBIBAThH BHIOOP MOIX0JI0B
KOMIIETEHIINU HCKYCCTBEHHBIM K MPOEKTUPOBAHUIO JIJISl B3AaMMOICHCTBUS
WHTEJUIEKTOM U KOMITOHCHTOB TIPOTPAMMHBIX CHCTEM C
yIpaBIsATh HCKYCCTBEHHBIM UHTEIIJICKTOM
COOTBETCTBYIOIIUMHU
MPOrPaMMHBIMH
MIPOEKTAMU
I1K-4.3.1 3HaTHL METOIOJIOTHH Pa3pabOTKH
I1K-4 Criocoben A pasp
ABTOMATH3UPOBAHHBIX HHPOPMAITUOHHO-
pa3pabaThIBaTh
BBIUHCIUTENBHBIX CUCTEM 00pabOTKU OOIBIINX
ABTOMATH3UPOBAHHBIC
[Ipodeccuonanbubie JTAHHBIX
UH(POPMAIMOHHO-
KOMIIETCHIIUH [1K-4.VY.1 ymets pa3pabaTbiBaTh
BBIYMCIIUTENILHBIE
ABTOMATH3UPOBAHHBIC HH(OPMAITMOHHO-
cUCcTeMbl 00pabOTKH
BBIUHCIUTENbHBIE CUCTEMBI 00PabOTKH OOIBIINX
OOJIBIINX TAHHBIX
JIAHHBIX

2. Mecro nucummuinHsl B cTpykrype OIT
JucuumnirHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyJatoUMMHCS
IIPU U3YYECHUH CIIEYIONIUX TACIHIUINH:
— «HayuHo-uccnenoBaTenbckas paboTay,

— «HayuHBIN ceMeHap.

3HaHI/I$I, IMOJIYYCHHBIC IIpHU H3YUCHUU MaTcpuajia JIaHHOM JAUCIHUIIIIMHBI, MMCIOT KakK

CaMOCTOATCIIBPHOC

3HAYEeHHE,

TakK n

KBaJTM(PHUKAIIMOHHON paboThI MarucTpa.

HCIIOJIB3YIOTCA

npu IIOAIOTOBKE BBIHYCKHOﬁ

3. OOBeM U TPYIOEMKOCTh JUCITUILIAHBI




Jlanueie 00 o0memM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAEIbHBIX BHUJIOB Y4E€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeeeHIe ITOH TPYA0EMKOCTH 110 CEMECTPaM) MPEACTaBIICHBI B
Tabuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No2
1 2 3
Oowan mpyooemKkocmp OUCYUNTUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoii n0020moeKu 12 12
Ayoumopnuie 3anuamus, BCETo 4yac. 22 22
B TOM YHCJIE:
nexmun (JI), (gac) 10 10
npaktudeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 12 12
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (4ac) 77 77
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

EES

IIpumedanue: xaHaMAATCKHI YK3aMeH

4. ConepxaHue TUCIUIIIINHBI
4.1. Pacnpenenenue TpyI10€MKOCTH IUCIUILIAHEI IO pa3/eiaM 1 BUIaM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIIIMHBI U KX TPYAOEMKOCTh PUBEIEHBI B Ta0IuUIIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI AUCHUITIIMHBL Jlexwm | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznen 1. 3agaum u 3Tansl nIporpaMMHO-aNMapaTHBIX 2 2 15
cpesicTB cOopa U npeo0opabOTKN JaHHBIX
Paznen 2. IIporpamMMHO-ammapaTHbIE ayauOCpPEICTBA b 2 15
cOopa u peJoOpPadOTKH PeaTbHBIX TAHHBIX
Paznen 3. [IporpamMmMHo-anmapaTHbIe CpeacTBa coopa U
npenoOpaboTK  peabHbIX IHUQPOBBIX ONTHYESCKUX 2 2 15
n300pakeHnu i
Pazgen 4. IlporpaMMHO-annapaTHbE BUIEOCPEICTBA ) 3 15
cOopa 1 00pabOTKK peasibHBIX TaHHBIX
Pazgen 5. [IporpamMmMHo-amnmapatHeie cpeacTBa coopa u
npenoOpaboTKK pealbHBIX JAaHHBIX OT JIHJAPHBIX 2 3 17
CpEJICTB
HUroro B cemectpe: 10 12 77
Hroro 10 0 12 0 7

[IpakTuueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yiei
pohecCuOHATBEHON e TENbHOCTHIO.




4.2. CopaepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B Ta0IUIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Pasnen 1. 3amaun u »Tankl nporpaMMHO-aNapaTHBIX CPEACTB cOOpa u
pexo0padOTKH JAHHBIX

Tewma 1.1. IloHsTHe, 3a1aun U Ki1accU(DUKALUS TPOTPAMMHO-
amnmapaTHBIX CPEJICTB cOOpa U MpeaoOopabOTKU JTaHHBIX.

Tema 1.2. Dtamsl cOopa peaTbHBIX JTaHHBIX.

Tema 1.3. Dransl npeaoOpabOTKH PeanbHBIX JaHHBIX.

Tema 1.4. IIpoGireMbl cOopa peanbHBIX TaHHBIX.

2 Paznmen 2. [IporpaMMHo-anmapaTHbie ayJHOCpecTBa cOopa 1
npenoOpaboTKU pealIbHBIX JTaHHBIX

Tewma 2.1. Mertonb! u cTaHIapTH TH(PPOBBIX ayIHOCPE/ICTB.
HpI/IMCHeHI/IC curmMa-aciibTa MOAYJIAIUHA.

Tewma 2.2. IlcuxopU3N0IOTHIECKUE OCHOBBI YCTPAHCHUS
M30BITOYHOCTH 3BYKa; MOJIENb M AITOPUTM CXKATHUs ayanodaitios ¢
IIOTEPSMH.

3 Paznen 3. [IporpamMmMHo-anmapaTHbIe CpeAcTBa cOopa u
penoOpaboTKH peabHBIX MH(PPOBBIX ONTHUECKUX H300paKeHUN
Tema 3.1. Ilcuxopu3n0I0OrHIecKue OCHOBBI BOCIIPUSATHS HPPOBBIX
n300paKeHNH.

Tewma 3.2. IIBeToBBIe MOAETH. ['pailieHT APKOCTH, FTaMMa-KOPPEKIIUSL.

BazoBbie cTaHmapThl HUPPOBBIX H300PAKEHUH.

Tema 3.3. Metozs! npeobpazoBanus HU(PPOBOH BHU3yaIbHON
MH(OPMALIUH B LEJAX €€ CKATUS, MACKUPOBAHUS U KOTUPOBAHUS IS
nepesayy BO BpEMEHH UJTH ITPOCTPAHCTBE.

Tewma 3.4. IIporpaMMHO-armapaTHble HHCTPYMEHTHI cOopa
00paboTku QoTo- U BUIeonaHHbIX: Image Acquisition Tool Matlab.

4 Pasnen 4. [IporpaMMHo-anapaTHbIe BUACOCPEACTBA cOOpa U
00pabOTKH peabHBIX JaHHBIX

Tewma 4.1. Mertons! 1 cTaHAAPTHI TU(HPOBOTO BUIEO.

Tema 4.2. MeTofpl C:KaTHS BUIE0; ICMXO()U3NOIOTHYECKIE OCHOBHI U
MOJIEJIN BHYTPHKAJAPOBOTO M MEXKaJIPOBOI'O YCTPAHEHHUS
M30BITOYHOCTH.

Tewma 4.3. IloHsATHE O MTOCIEOBATEIHLHOCTH U O TIOTOKE BUACOKAIPOB,
¢dopmare MPEG4; Buneo xonexu crangapra H.264/MPEG-4 AVC.
Tema 4.4. IlepcrieKTUBBI IPOTrpaMMHO-AIIAPATHBIX CPEICTB BUIECO
(UHD, HEVC).

5 Pasmen 5. IlporpammHo-ammapaTHble — CpeICTBa  cOopa
npenoOpaboTKu peanbHBIX JaHHBIX OT JHJIAPHBIX CPEICTB

Tema 5.1. MeToas! 1 CTAaHAAPTHI TUJAPHBIX TAHHBIX.

Tema 5.2. MeTojipl CxKaTHs ¥ TPe00pabOTKH PEeaTbHBIX JTHIAPHBIX
JAHHBIX.

Tema 5.3. IloHsTne o00NMaKo TOYEK, CTaHAAPTHBIE OWMOIMOTEKH U
TEXHUKH JUTSl aHATTU3a M BU3yaTH3alluH JTHIAPHBIX JIAHHBIX.

Tema 5.4. UacTpymMeHThI cOopa u 00paOdOTKH JTUIApHBIX JaHHbIX: Lidar
Toolbox Matlab.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
Tembl MpaKTHYECKUX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TA0JIHIIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATH U UX TPYJOEMKOCTh

Ne
/o

TeMmpl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoeMKocCTs,
(uac)

N3 Hux
IIPaKTUYECKON
HOJATOTOBKH,
(dac)

No
paznena
AU CIIUIT

JIAHEI

VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEACHBI B TA0IUIIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJ0EMKOCTh

Ne
n/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKkocTsb,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszzena
JIACLIMIT

JINHBI

Cemectp 2

PaGora ¢ OunapHbiM ¢aiiiom. UYteHue wu
3allUCh JAHHBIX LU(QPOBOW BHU3yaTbHOH U
3BYKOBOM uHpopManuu A OMHAPHOTO
¢aiina B makere MATLAB.

2,3

[MonkmroueHne W HACTPOWKa BHIICOKAMEPHI,
3axBaT W300pak€HUM, BUAECOKAJAPOB U HX
IporpaMMHasi npeaoopadoTka MpU MOMOUIU
Image Acquisition Tool B makere MATLAB.

3,4

[IpeoOpazoBanuss  coOpaHHOW  IHPPOBOIA
BU3YaJIbHOW MH(POPMAIINHU B IENISAX €€ CKATHS,
MAaCKUpPOBaHUA U KOJUPOBAHUA IJIA IIEpCaAaAvIn
BO BpEMEHH WJHU TPOCTPAHCTBE B IaKeTe
MATLAB.

3,4

COop u nmpenobpaboTka peaabHBIX JaHHBIX OT
IIPOCTPAHCTBEHHO-PACIPEIEIEHHON CUCTEMBI
HCTOYHHUKOB 1 poBoi BU3yaJIbHOU
nHpopmanuu B makere MATLAB.

3-5

COop peanbHBIX JAHHBIX C ammaparypsl
MIPOMBIIIJICHHON  JIETATENIbHON  IIIaT(OPMBI
o6eciunotHoro tuna «DJI M300 RTK»
(OecnmilOTHOE aBHAIIMOHHOE TPAHCIOPTHOE
cpeactBo (BTC)) m ux mpenobpaboTka mpu
nomom Lidar Toolbox Matlab B makere
MATLAB.

Bcero

12

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITTOJIHEHHE KypPCOBOH PaOOTHI

VY4eOHbBIM MJIaHOM HE TPEAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camoctosTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B Tabmuie 7.




Tabmuna 7 — Bunbl caMmocTosTeIbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboTh
qac qac
2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
50 50
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
Konrtpomnsusie pabotsl 3a04nnkoB (KP3) 10 10
[ToaroroBka K MpOMEKYTOUHOM 17 17
atrecrauuu (I1A)
Bcero: 77 77

5. Ilepeuensb yueOHO-METOIUIECKOTO 00CCIICUCHHUS

JUTSL CAMOCTOSITEIbHON pabOThl 00yYaONIMXCS MO TUCIUTUINHE (MOIYJIIO)
Y4eOHO-METOAMYECKUE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCSl yKa3aHbl B

o.a. 7-11.

6. IlepeueHp neYaTHBIX U SJEKTPOHHBIX Y4EOHBIX U3TAHUN
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YICOHBIX U3/IaHUH TIpHUBEICH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIM

[udp/
URL anpec

bubnuorpaduueckas ccpiika

KomuecTso 3x3eMILIsIpoB B

Oubmmorexe
(KpoMe AIIEKTPOHHBIX
9K3EMIULIPOB)

621.397.6 (075) C97

CixaTue aHHBIX, U300pakeHUH U 3ByKa:
yuebHoe mocobue / 1. Canomon; Ilep. ¢
anria. B.B. Uenspkos. - M.: TexHocdepa,

2004. - 365 c.

0049 K 78

Kpacunsauxos, H.H. Lludposas
obpabotka 2D u 3D-uzobpakenuii:
yuebHoe nocooue / H.H. KpacunbHukos.
- CII6. : BXB - [Terepoypr, 2011. - 608
c.

63

621.397 P56

Puuapacon, fI. BuaeokonupoBaHnue.
H.264 1 MPEG-4- crangapTsl HOBOTO
noKosieHus:: MoHorpadwust / .
Puuapncon; I1ep. B.B. Uensokos. - M. :
Texnocdepa, 2005. - 366 c.

004.9004.4 I" 65

[Mudposast 06paboTKa U300pakeHu B
cpene MATLAB / P. I'oncanec, P. Byzc,
C. Dnnunc ; nep. B.B. Yenbxkos. -
DJIEKTPOH. TEKCTOBBIE aH.. - M.:
Texnocdepa, 2006. - 615 c.

20

519.87
(075) 1 12

I'ypos B. C. u gp. O6paboTka
U300paKeHMii B aBUAIIMOHHBIX CHCTEMax

20




TEXHHYECKOTO 3peHus: - MockBa:
®dwusmatiaut, 2016. - 238 ¢. - ISBN 978-
5-9221-1678-7

544.67 HenameB B.A., CenioB A.A., Ceprees 50
(085)IT1 15 A.M., BanoBa M.C. CurnaibHoO-
KOJIOBBbIC KOHCTPYKIIMH. AHAIIN3,

00paboTka u MojenupoBaHue YueOHoe
rmocobue — CII6.: 'YAII, 2020. - 59 c.

621.397.132.037.372 | LHudposas o6paboTka n300paskeHU: 5
Ies monorpadus / P. I'oncanec, P. Bync;
Pen. nep. ¢ aura. I1. A. Youna. - M.
Texnocdepa, 2005. - 1070 c.

549.6/68 Cuporta A.A. MeToibl ¥ aNrOpUTMBI 15
M 17 aHaJM3a JaHHBIX U UX MOJEIUPOBAHUE B
MATLAB / A.A. Cupota — CaHKT-
[TetepOypr : BBX-IletepOypr, 2016. —
381c.

004.9 1124 HBopkosuy, B.I1. [ludpossie 5
BUICOMH(OPMALIMOHHBIE CUCTEMBI
(reopus u paktuka) / B.I1. JI[BopkoBu4,

A.B. /IBopkoBuu. - M. : TexHocdepa,
2012. - 1008 c.

006.9 E 32 Henames B.A., I'puropses E.K. S3biku | 30
POrPaMMHUPOBAHUS B MOJICIIMPOBAHUU H
obpabotke nndopmaruu. MATLAB:
yue6.-met. mocodue — CI16.: 'VAII,
2021.-117c.

231.547 B56 Jlymann T., Po6con C., Kaitn C., bom . | 5
bmwxsss pororpammerpus u 3D-
3penue: [lep. Kusse B. A., Kuszs B. B. //
JIEH AH/I, 2018. 704 c. ISBN 978-5-
9710-5298-2.

7. IlepeueHb AIIEKTPOHHBIX 00PA30BATENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEeOOXOMUMBIX JJIsI OCBOCHUS JUCIMILIMHBI
npuBesieH B Tabmuue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue
https://e.lanbook.com/book/185706 Edumon A. U., Komuaes JI. A., JloruHoB A. A.,

Myparos E. P., Hukudopos M. b., HoBukos A.
., ITaBnos O. B., Ycrtiokos /1. 1., Xomomnos
N.C., FOxun C. A. BBoa—BbIBO H300pakeHuil B
AaBUALMOHHBIX CUCTEMAaX TEXHUYECKOTO 3PEHU.
WN3n. "dusmatiut", 2020, 248 ¢. ISBN 978-5-
0221-1884-2




https://znanium.com/catalog/product/1195572 | CeHCOpBI TEXHHUYECKOTO 3PCHHSI: YIeOHOE
nocobue / E. P. Myparos, C. A. FOxun, A. H.
Edumos, M. b. Hukudopos. - Mocksa :
I'opsiuag muaus-Tenexom, 2019. - 74 ¢. - ISBN
978-5-9912-0741-6.

https://e.Janbook.com/book/59646 Kupcanos 2.A., Cupora A.A. OGpaboTka
UH(POPMAIIUHU B POCTPAHCTBEHHO-
pacmpeeNIeHHbIX CUCTEMAX
PaIMOMOHUTOPHHTA: CTATUCTUYCCKUN H
HelipoceTeBoi moaxoel. M3a. "®uszmarnur”,
2012, 344 c. ISBN

978-5-9221-1420-2

https://e.lanbook.com/book/210080 Cusukos B. C. [Ipsambie u oOpaTHbIC 321291
BOCCTAHOBJICHHSI H300payKEHUH, CIIEKTPOCKOIUU
u Tomorpaduu ¢ MatLab: YueGHoe mocobue.
Nzp. "Jlansn", 2022, 412 c. ISBN 978-5-8114-
2754-3

8. Ilepeuenb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MpOrpaMMHOIO OOECIEUEHHUs, HCIOJb3YEMOr0 IpPU OCYIIECTBICHUU
00pa30oBaTeNILHOTO Mpoliecca M0 AUCLUIIINHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrpaMMHOTO o0OecrieueH s peacTaBieH B Tadmuie 10.

Tabnuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne /i HaumenoBanue
1 [IporpammusIil nponykt Matlab R2021b
8.2. Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIONIb3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabnuna 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No o/mt HanmMmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKON 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOrO Mpoliecca 10 AUCHUILINHE, IpeAcTaBiIeH B Tabnuuel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )
JlexuvoHHas ayguTOpUs b.M., ayn. 32-04
2 | Cneumnanu3upoBaHHas 1a0OPATOPHS HHTEIUIEKTYaTbHbIX b.M., ayn. 22-09
TEXHOJIOTUH ¥ MOJEIIMPOBAHMSI CIIOXKHBIX CHCTEM




10. Ouenounsle cpeacTBa U1 NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CpPEACTB [JI1 MPOBEACHUS MPOMEKYTOUHOW AaTTECTalU
00yJaromuxcst Mo JUCUUIUIMHE PUBEAeH B Tabmuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUS MPOMEKYTOYHOM aTTeCTallUN

By npomexxyTo4HOM aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

OK3aMeH Crrcok BONPOCOB K 3K3aMEHY

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaroNIMMUCS MPUMEHSETCS S5-0auTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-6amnpHast mKala — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OreHKa KOMIIETEHIUT
5-OayutpHAs HIKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JINTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYUYHBIC MOJIOKEHHSI C TPAKTUYCCKOMH
JIESITCIIBHOCTBIO HAIPaBICHUS;

— yMeJ0 000CHOBBIBAET U ApIYMEHTUPYET BBIJIBUTACMEBIC UM HICH;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroNuiicsi TBEPIO YCBOMII IPOTPAMMHBII MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeThbHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJIeET CUCTEMOH ClelnaIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4uTCHO»

— o0Oyyaroluiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHHUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHU;

— 9YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOTPAaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH TIPoOJIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHUIA;

— HE MOXKET apryMEeHTHPOBATh HAy4YHbIE MTOJIOKEHHUS;

— He (JOpMYIHPYET BBIBOJAOB M 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHbIE 3aJJaHUS WX UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBieHbl B Tadbuuie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

‘ Ne i/t ‘ [lepeuens BompocoB (3a7a4) AJs IK3aMeHa ‘ Kon




WHIUKAaTOpa

1 Knaccugukarus nporpaMMHO-anmapaTHeIX CpeicTB cOopa 1 [IK-2.V.1
peao0pabOTKH TaHHBIX
2 3amayn MporpaMMHO-aNIapaTHBIX CPEACTB cOopa U MpeaoopadboTKu [1K-4.3.1
JTAHHBIX
3 Kakwue ectb dTamsl cOopa peabHbIX JAHHBIX I1K-4.V.1
4 Kaxkue ectpb aTansl npeaoOdpaboTKu peasibHBIX TaHHBIX I1K-2.V.1
5 Kakue Op1BaroT npo6sieMbl cO0pa peabHbIX JaHHBIX [1K-4.3.1
6 Kakue ObIBaroT METOIbI ¥ CTAaHAAPTHI HU(POBBIX ayAUOCPEACTB. [IK-4.V.1
7 Uto ecth curma-aenpra Moayssinus. ®opmar DSD [IK-2.V.1
8 MeTozp! M aITOPUTMBI CKaTUs ayAH0o(paillioB ¢ MOTEPSIMU [1K-4.3.1
9 Onummre, 4TO €CTh 3pUTeNIbHOE BocnpusaTHe HudpoBbix n3odpakenuit | [1K-4.V.1
10 Kakue 1iBeToBbie MOJenu 171l TH(POBBIX N300paKEHUN [IK-2.V.1
11 JlaiiTe onrcaHue MTOHSITHSIM: I1K-4.3.1
a) TPaiueHT SIPKOCTH
0) raMMa-KOpPEKIIHs.
12 Onummre 6a30BbIe CTaHAAPTHI UGB POBHIX N300paKEHHI [1K-4.V.1
13 Onummre MeTo bl Ipeodpa3oBaHus LU(PPOBON BU3yaIbHON [IK-2.V.1
uH(pOpMaIIMKU B IENIAX €€ CKATHSI, MACKUPOBAHUS M KOJUPOBAHUS AJIs
nepeaud BO BpEMEHU WM IPOCTPAHCTBE
14 Jns1 yero npeaHa3HauY€Hbl IPOrPAMMHO-AIIIAPATHBIE HHCTPYMEHTHI I1K-4.3.1
cbopa u 06paboTku (hoTo- u BUAeoaHHbIX: Image Acquisition Tool
Matlab
15 [Toctpoiite oMH U3 METOI0B MpeoOpa3oBanus mudposoit Bu3yansHou | [TK-4.V.1
uH(pOpPMaLIUU B LENSX:
a) CKaTHs;
0) MacKUpOBaHUS;
B) KOJIMPOBaHMSI JUIsl IEpeIayll BO BPEMEHH MJIM POCTPAHCTBE;
16 Kakue ObIBatoT METO/IbI M CTAHAAPThI HU(POBOTO BUICOJAHHBIX IIK-2.V.1
17 Ilepeuncinre M ONUIINTE METOBI CKATUS BUJIEO [1K-4.3.1
18 [TocTpoiite n IPOAEMOHCTPUPYHTE OOUH U3 METOAOB cxatus Buneo B | [IK-4.V.1
nporpaMmMmHoii cpeae. Onumure popmatr MPEGA4.
19 JlaiiTe onrcanue MOHITUSM: IIK-2.V.1
a) MOCJIe10BaTeNbHOCTh BUJIEOKAIPOB,
0) MOTOK BHJIEOKAIPOB.
20 Kakue cymectByroT Bueo kojeku cranaapta H.264/MPEG-4 AVC. I1K-4.3.1
21 Onumure NepcrneKTUBbl IPOrpaMMHO-AINAPATHBIX CPEJICTB BUIEO [IK-4.Y.1
(UHD, HEVO).
22 Jlalite onpenenenne NOHITUIO — JIMJAPHBIE JaHHBIE [1IK-2.V.1
23 Onummure METOBI U CTAHIAPTHI JINJAPHBIX JaHHbBIX I1K-4.3.1
24 Onumure METObI CKATHSI U MTPeT00padOTKU peasibHbIX JIHIaPHBIX [IK-4.Y.1
JTAHHBIX.
25 JlaliTe onrcaHue TMMOHATHIO 001aka TOYEK IIK-2.V.1
26 [lepeuncnvTe ¥ OMUIINTE CTAaHIAPTHBIC OUOTMOTEKH U TEXHUKH JIJIS TIK-4.3.1
aHaJM3a ¥ BU3YyaJIM3alluH JIMIAPHBIX JaHHBIX
27 [TponemoHcTpupyiiTe 00paboTKy JTUAAPHBIX JAHHBIX C TOMOIIbIO [IK-4.Y.1
unctpymenta Lidar Toolbox Matlab
Bomnpocs (3agaun) ans 3aueta / qud¢. 3adera npeacrasieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera
\ No /it \ [Tepedyens BonpocoB (3agau) mist 3adeta / nudd. 3auera Kon




WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyenp TeM i KypCOBOTO IPOEKTUPOBAHHS/BBIIOIHEHUS KypCOBOH paboThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS] KyPCOBOM PabOTHI

No 1/ [TpuMepHBIii epedeHb TeM AJ1s KypCOBOTO MPOEKTUPOBAHMS/BBIIOIHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bompocsl i mpoBeneHHs TNPOMEKYTOYHOM aTTecTallid B BHAE TECTHPOBAHHUS
npeJcTaBieHbl B Tabnuue 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHB BOIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii IepeueHb BOMPOCOB IS TECTOB
WHAMKATOpa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AWUCHUIUIUHE OOYYaroIUXCs 3a0YHOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

Ne i/ [lepeueHb KOHTPOIBHBIX PabOT

Knaccudukanus mporpaMMHO-anmmapaTHbIX CpeAcTB cOopa 1 npeo0padoTKH JaHHBIX

Kaxwue ecThb 3Tamnst c60pa PCAJIbHBIX JaHHBIX

Kakwue ectp sTansl npenoOpabOTKH peatbHBIX JAHHBIX

AN

JlJis 9ero npeaHa3HavYeHbI MPOTPAMMHO-ANTapaTHbIC HHCTPYMEHTHI cOopa 1
o0paboTku doto- u Buneonanueix: Image Acquisition Tool Matlab

Jlnia yero npeanasHadeH uHcTpymeHt Lidar Toolbox Matlab

Hepe‘II/ICHI/ITC 1 OITMIIUTE MCTOAbI CXKATUA ayJnO-, (I)OTO- 1 BUACOOAHHBIX

Onuiiure MCTOJbl U CTAHAAPTHI JIMAAPHBIX JAHHBIX

||| N

Hepe‘II/ICHI/ITC " OIIMIIUTE CTAaHAAPTHBIC OMOINOTEKH M TEXHUKH I aHaJIn3a 1
BU3YyaJIM3alluU JIMJAPHBIX JaHHBIX

=)

Z[aﬁTe ONPCACIICHUC TIOHATUSAM! 00J1aK0 TOYCK, I_II/I(I)pOBa}I BU3YyaJIbHaA I/IH(I)OpMaI_II/IH

10 JlaiiTe onpenesieHne NOHATUAM: TPaJUEHT SIPKOCTH, LIBETOBAsI MOJEIb, FaMMa-
KOPPEKIIMS

11 Z[aﬁTe ONPCACIICHUC TOHATUAM: CIXKATUA, MACKUPOBAHUEC, KOAUPOBAHNUEC TaHHBIX

12 Onumure METOJIbl U CTaHIAPTHI JIMJAPHBIX JaHHbBIX

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEIAIOIIAE  IPOLENYyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLIMX JTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M MPOLERYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aroImuXxcs
I'VAIL

11. Metonuueckne yka3zaHus sl OOYJAIOIIMXCS 0 OCBOCHHIO JUCITUTIINHBI

11.1. Meronnyeckue yKazaHus i OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuania.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTephana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpEeMEHHOW JIEKIMM B
paMKax AWUCHUILIIMHBI HE B TOM, YTOOBI IOJIYUYUTh BCHO I/IH(l)OpMaHI/IIO 10 TEME, a B OCBOCHHUHN
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMS, HOBEWUIIMX




JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U UHGOpMaMOHHYI0 (QyHKIUHU. JIeKIHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oO0nacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTLIMHAMH.

[I1aHupyeMble pe3ybTaThl PU OCBOSHUU O00YYAIOIIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YyeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-/IEIOBBIX  KAauecTB, JIOOBU K  NpeaMery U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON PabOThI;

— TOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TObL;

— HAY4YUTbCS METOAMYECKH 0oO0pabaThiBaTh MaTepuan (BBIICISTH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
(bopMyIupoBKax);

— TOJy4YeHHe TOYHOTIO MOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA  JIEMOHCTpalUMed CIaioB W
HCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTIETbHBIX TEMATHK 110 JUCIUTIIIMHE.

CrTpyKTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuana:

— HW3noxxeHne TeOpeTHIECKUX BOMPOCOB, CBSI3AHHBIX C pACCMAaTPUBAEMON TEMOM

— Onucanue anmapatHbIX © TPOTPAMMHBIX CPEICTB, METOJIOB M  aJTOPUTMOB,
NPUMEHSAEMBIX JUIsI PEIIeHUs] 3aJad [0 MpOorpaMMHO-almapaTHbIM CpeacTBa cbopa U
WHCTpYMEHTaM 00pabOTKU JaHHBIX

— OO000mIeHNe H3JI0KEHHOTO MaTepraia

— OTBeThl Ha BO3HUKAOIINE BOMPOCHI 10 TEME JICKITUH.

11.2. Meronnyeckue ykasaHMs Juid OOYYarOIIMXCs IO BBIIOJHEHUIO J1a00OPaTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OPAaTOPHBIX pabOT OOyYaroIUICs JOJDKEH YIIyOuTh U
3aKpenuTh 3HAHWS, MPAKTHYECKHWE HABBIKH, OBJAJIETh COBPEMEHHOW METOAMKONW M TEXHHKON
HKCIEpUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEPUCTHUKOW 0O0ydarolerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTATbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUSITUH.

Breinonnenue nabopaTopHBIX pabOT 0OydarolUMCs SIBISETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JTUCHMIUIMHBI, OIpeNeisseMOil yueOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIETYIONUX OCHOBHBIX 33/1a4 00yJaromIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKperUIeHHe, pa3BUTHE W JIETAM3allUs TEOPETHYSCKUX 3HAHUH, MOJTYyYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3y4aeMOH TUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000opyI0BaHUEM U MPUOOPAMH.

3amanue 1 TpeOOBaHM K ITPOBEIEHUIO Ja00PATOPHBIX padoT
3ananue u TpeOOBaHME K MPOBEACHHUIO JTAOOPATOPHBIX PabOT MPHUBOIATCS IS KaXKIOU
pa6OTBI B MCTOOIUYCCKUX YKaSaHI/ISIX.

Crpykrypa u ¢dopma oTdera 0 JadopaTopHOil padbore




1. TuTyAbHBIN THCT

2. llenb u 3agaun pabOTHI.

3. TeopeTnueckue CBEAEHHS O METOJaX PEILIEHUS IIOCTABICHHBIX 3a/1a4
4. Cxema aJiropuT™Ma MOJICTMPOBAHUS

5. Pe3ynbTarhl U3MEpEHUN U pacueToB

6. 'padmyeckue 3aBUCUMOCTH U JINCTUHT [IPOTPAMM

7. Be1BOIBI

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

OTt4der mpenocTaBiIe€TCSs WHIUBUIYalIbHO CTYIEHTOM, B medaTHOl ¢opme. JlomkeH
COOTBETCTBOBATh NPUHATONH CTpyKType U ¢opme. Tabmuubl U rpaduKud JOIDKHBI HMETh
Ha3BaHus. BbIBoABI 1o pabore JOMKHBI OBITH chopMynupoBaHbl B (opmMe OTBETOB Ha
MOCTaBJICHHBIC B paboTe 3amadyu, 005S3aTeNhbHO CO CChUIKAMH Ha TMOJIYYCHHBIC pPacUYCTHHIC
3Ha4YeHUS U rpaduuecKkre 3aBUCUMOCTH.

MeTtoaudeckue yka3zaHust IS IIPOX0XKICHUS JIa00paTOPHOTO MPAKTUKyMa:

1. Henamer B.A., I'puropeeB E.K. S3biku mporpaMMmupoBaHus B MOACIMPOBAHUU U
obpabotke napopmaruu. MATLAB: yue6.-met. mocodue — CI16.: ['YAIL 2021. - 117 c.

2. lllenera A.Il.,, HenameB B.A., I'puropbeB E.K. CraTtuctuueckue MeTOIbl aHaIW3a,
MOJIEITMPOBAHMS U 00pa0OTKU JaHHBIX: yuel.-meT. mocobue — CI16.: Y AIIL, 2021. - 94 c.

11.3. Meronnveckne yka3aHus sl O0YYAIOUIUXCS TI0 MPOXOKACHUIO CaMOCTOSTEILHON
paboThI

B xone BbINOMHEHUS] CaMOCTOSTEILHOM pabOThI, 00yJarOUUiCs BHITIOJIHAET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEroAaBarensi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jnisa oOyvarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO PaboTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, Yy oOydaromierocst GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOGHHWU W CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIepUOJ OOyUYEHHs, IOMOTAeT IIOJyYUTh HABBIKA TTOBBIIICHHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIUHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00y4aromuxcs
10 3204HON (hopMe 0OyueHUs).

11.4. Metonuueckre yKa3zaHus Jis OOYYAlOIIUXCS MO TIPOXOXKIEHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yyYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IeJIbI0 OICHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUUI
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeNbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCIUTUIMHBL. OCyIECTBIIsETCS B COOTBETCTBUU ¢ TpeboBaHusMu [lonoxenuit «O Tekyiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cTyaeHToB ['YAII, oOyuaromuxcs mo
IporpaMMbl BhICIIEro oOpa3oBaHus» U «O MOIYIbHO-PEUTHHTOBOM CHCTEME OLIEHKHM KayecTBa
yuebHoi paboTsl cTyneHTOB B ['Y ATy,

11.5. Meronnyeckue ykazaHus Uil 0OydaroIIUXCs MO MPOXOXKIECHUIO MPOMEXKYTOYHON
aTTECTALIUU.



[IpomexxyTounass  arrectanuss  OOydyarOIIMXCsl  IpeAycMaTpuBaeT  OLEHHBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaToOB OOyueHMs Mo aAucuumuinHe. OHa BKJIIOYAeT B
ceOst:

— 9K3aMeH — ¢opMa OLEHKM 3HaHWM, IOJy4yeHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUUIUIMHBI WIA €€ YaCTH, HAaBBIKOB CaMOCTOSTENILHOW pabOThI, CIIOCOOHOCTH
IPUMEHATh MUX JUId PEIICHHs NPAKTUYECKUX 3alad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
NIEPUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEpIIACTCs aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBENECHUU IMPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIETCS B
cooTBeTcTBUM C TpeboBaHusMU [losnokeHnit «O TekylieM KOHTpOJIE YCIIEBAEMOCTH U
IpOMEXyTOuHOW arrectauuu cTyfaeHToB ['YAII, oOywarommuxcss 1O NpOrpaMMbl BBICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLICHKM KadecTBa y4yeOHOH paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




