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AHHOTaUs

Hucuunnuna «[IporpaMmMmHo-anmapaTHbie cpeacTBa coopa u 00pabOTKU JaHHBIX» BXOAUT
B 00pa3oBaTeiIbHYI0 NPOrpaMMy BBICIIETO OOpa30BaHHS — MPOrPaMMy MAarucTpaTypbl IO
HarpaBjeHuto noarotoBku/ cneruanbHocTH 09.04.01 «MHpOpMaTHKA W BBIYUCIUTEIbHAS
TEXHUKa» HanpaBleHHOCTH «CHUCTeMBbl € MCKYCCTBEHHBIM HHTEIUIEKTOM». JlucuuruimHa
peanmmu3yetcs kadenpoit «Ned4y,

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

[IK-2 «Cnocoben pa3pabarbiBaTh MPOrpaMMHOE OOecreueHHe Jisi BBIYMCIUTEIbHbBIX
CHUCTEM C HMCKYCCTBEHHBIM HMHTEJUIEKTOM M YIPABIATh COOTBETCTBYIOIIMMH IPOTPAMMHBIMU
MIPOEKTAMIU»

I[IK-4  «Cmocoben  pa3pabaTeiBaTh  aBTOMATH3WPOBAHHBIE  HH(OPMAIIMOHHO-
BBIUMCIUTENbHBIE CUCTEMBI 00Pa0OTKH OONBIINX TAHHBIX)

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

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOro mpolecca: JEKIUH, JIabopaTopHble paboThl, caMOCTOsITeNbHas paboTa CTYyACHTA,
KOHCYJIbTAIIHH.

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

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Ha3snauenuem AWCHMITIUHBI SIBJISICTCS HM3yYEHHUE OCHOB, METOJIOB, TEXHUYECKUX
peanu3anuii ¥ CTaHAapTOB IPOrpaMMHO-AINAPaTHBIX CPENCTB cOopa U 00pabOTKU TaHHBIX, YTO
COOTHOCHTCS C OOLIMMH LEISIMH O00pa3oBaTeIbHOM MNpPOTPaMMbl TOATOTOBKM MAarucrpa, a
MMEHHO — MOJYYEeHHsI CTyIEHTaMU HEOOXOJMMBIX HaBBIKOB B 00JIACTH MPOTrPaMMHO-aNapaTHIX
cpencTB cOopa u 0OpabOTKM NaHHBIX, MPEIOCTABICHUE BO3MOXHOCTH CTYACHTaM Pa3BUTh U
JEMOHCTPUPOBATh HABBIKU B JAaHHOW 00JIACTH, CO3/IaHUE IMOAJep KUBarolIel 00pa3oBaTenbHON
CpEeIIbI IPETIOJaBaHUsl COBPEMEHHBIX TEXHUYCSCKUX JUCIIUILINH.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYyYaOUIMica AODKEH 00JanaTh CIEeTyIOIUMHE
KOMIETSHIMSIMH WIH WX YacTsMHu. KoOMOEeTeHIIMY U UHIUKATOPbI UX TOCTUKEHUS MPUBEACHHI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kog u HaumenoBanune | Koa u HauMeHOBaHHE WHAMKATOPA JTOCTHKCHUS
KOMIIETEHIIHU KOMIIETEHIIU KOMIIETEHIINU
[1K-2 Crocoben
pa3zpabaThIBaTh
IpOrpaMMHOE
oOecrieueHue s [1K-2.Y.1 ymeTs pa3pabaTsiBaTh IPOrpaMMHOE
BBIYUCIIUTEIHHBIX obecrieueHue AJis CUCTEM C UCKYCCTBEHHBIM
[Ipodeccuonanbhbie | cUCTEM C WHTEJJICKTOM B 000CHOBBIBAThH BHIOOP MOIX0JIOB
KOMIIETEHIINU HCKYCCTBEHHBIM K MPOEKTUPOBAHUIO JIJIS1 B3AMMOICHCTBUS
WHTEJUIEKTOM U KOMITOHCHTOB TIPOTPAMMHBIX CHCTEM C
YIpaBIsATh HCKYCCTBEHHBIM UHTEIJICKTOM
COOTBETCTBYIOIIUMU
MPOrPaMMHBIMH
MIPOEKTaMU
I1K-4.3.1 3HaTHL METOIOJIOTHH Pa3pabOTKH
I1K-4 Criocoben A pasp
ABTOMATH3UPOBAHHBIX HHPOPMAITMOHHO-
pa3pabaThIBaTh
BBIUHCIUTENBHBIX CUCTEM 00pabOoTKU OOIBIINX
ABTOMATH3UPOBAHHBIC
[Ipodeccuonanbubie JTAHHBIX
UH(POPMAIMOHHO-
KOMIIETCHIIUH [1K-4.VY.1 ymeTs pa3pabaTbiBaTh
BBIYMCIIUTENILHBIE
ABTOMATH3UPOBAHHBIC HH()OPMAITMOHHO-
cUCTeMbl 00pabOTKH
BBIUHCIUTENbHBIE CUCTEMBI 00PabOTKH OOIBIINX
OOJIBIIINX TAHHBIX
JIAHHBIX

2. Mecro nuctuIuIMHEL B cTpykType OI1
JlucuumninHa MOoKeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYArOIIMMHUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «HayuHo-uccrnenoBarensckas padboTay,

— «HayuyHbBIN ceMeHap.

3HaHI/I$I, IMMOJIYYCHHBIC IIpU H3YUCHUU MaTcpuajia JIaHHOM JUCIHUIIIIMHBI, MMCIOT KakK

CaMOCTOATCIIBPHOC

3HAYEHHE,

TakK n

KBaJTM(HUKAIIMOHHON paboThI MarucTpa.

HCIIOJIB3YIOTCA

npu IIOAIOTOBKE BBIHYCKHOﬁ

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIAHBI




Jlanueie 00 oOmemM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAEIbHBIX BHUJOB Y4eOHOMH
pabOTHI IO TUCHHIUINHE (M pacHpeeIeHIe ITOH TPYA0EMKOCTH TI0 CEMECTPaM) MIPEACTaBICHEI B
Tabuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No2
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoii n0020moeKu 12 12
AyoumopHhuie 3anamus, BCETO 4ac. 22 22
B TOM YHCIJIE:
nexmun (JI), (gac) 10 10
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 12 12
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (4ac) 77 77
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpepneneHue Tpy10€MKOCTH JUCLUIUIMHEI [10 pa3jielaM U BUJaM 3aHSATHI.
Paznensl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI AUCHUITIIMHBL Jlexwm | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznen 1. 3amaum u 3Tansl nporpaMMHO-aNMapaTHBIX 2 2 15
cpescTB cOopa U npeo0opaboTKN JaHHBIX
Paznen 2. IlporpamMMmHO-ammapaTHbIE ayauOCpPEICTBA 2 ) 15
cOopa u peJoOpPadOTKH PeaTbHBIX TAHHBIX
Paznen 3. [IporpamMmmMHo-anmapaTHbIe CpeAcTBa coopa U
npenoOpaboTKH  peabHBIX  [UMPOBBIX ONTHYECKHX 2 2 15
n300pakeHn i
Pazgen 4. IlporpaMMHO-anmnapaTHbIE BUIEOCPEICTBA 2 3 15
cOopa 1 00pabOTKK peasibHBIX JTaHHBIX
Paznen 5. [IporpamMmMHo-anmapaTtHbie cpeacTBa coopa u
npeaoOpaboTKK peabHBIX JAHHBIX OT JHJAPHBIX 2 3 17
CpEJICTB
HUroro B cemectpe: 10 12 77
Htoro 10 0 12 0 77

[IpakTuyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUH
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yei
pohecCuOHATBEHON JeSTENbHOCTHIO.




4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IUIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

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

Tewma 1.1. IloHsTHe, 3a1a4n U Ki1acCU(DUKALUS TPOTPAMMHO-
amnmapaTHBIX CPEJICTB cOOpa U MpeaoOopabOTKU JaHHBIX.

Tema 1.2. Dtamsl cOopa peabHBIX JaHHBIX.

Tema 1.3. Drtansl npeaoOpaOdOTKH PeanbHBIX JaHHBIX.

Tema 1.4. IIpoGireMbl cOopa peanbHBIX TaHHBIX.

2 Pazpmen 2. [IporpamMMHo-anmapaTHbie ayJuOCpencTBa coopa u
npenoOpaboTKU pealIbHbIX TaHHBIX

Tewma 2.1. Metonb! u cTaHIapTH TH(PPOBBIX ayINOCPEICTB.
HpI/IMCHeHI/IC curmMa-aciibTa MOAYJIAIUHA.

Tewma 2.2. Ilcuxo(pU3N0IOTHIECKUE OCHOBBI YCTPAHCHUS
M30BITOYHOCTH 3BYKa; MOJIENb M QITOPUTM CXKATHs ayanodaitios ¢
MIOTEPSMH.

3 Paznen 3. [IporpamMmMHo-anmapaTHbIe CpeACcTBa cOopa u
penoOpaboTKH peabHBIX MH(PPOBBIX ONTHUECKUX U300paKeHUN
Tewma 3.1. Ilcuxopu3nonornieckue OCHOBBI BOCIIPUSATHS HHUPPOBBIX
n300paKeHNH.

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

BazoBble cTaHmapThl HUPPOBBIX N300pAKEHUIH.

Tewma 3.3. Metozs! npeobpazoBanus HU(GPOBOH BU3yaIbHON
MH(OPMALIUH B LEAX €€ CKATUS, MACKUPOBAHUS U KOOUPOBAHUS IS
nepeaayr BO BpEMEHH WM TIPOCTPAHCTBE.

Tewma 3.4. IIporpaMMHO-armapaTHble HHCTPYMEHTHI cOopa
obpabotku (oto- u Buaeonanubix: Image Acquisition Tool Matlab.

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

Tewma 4.1. Metons! 1 cTaHAAPTHI TU(HPOBOTO BUJIEO.

Tewma 4.2. MeTofpl C:KaTHs BUIE0; ICUXO()U3NOIOTHYECKHE OCHOBHI U
MOJIEJIN BHYTPHKAAPOBOTO M MEXKaJIPOBOI'O YCTPAHEHUS
M30BITOYHOCTH.

Tewma 4.3. IloHsATHE O MTOCIENOBATEIHHOCTH U O TTIOTOKE BUACOKAPOB,
¢dopmate MPEG4; Buneo koneku cranaapra H.264/MPEG-4 AVC.
Tema 4.4. IlepcrnieKTUBBI IPOTrpaMMHO-AIIAPATHBIX CPEJCTB BUIECO
(UHD, HEVC).

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

Tema 5.1. MeToas! 1 CTaHAAPTHI TUJAPHBIX TAHHBIX.

Tema 5.2. MeTojibl CxKaTHS ¥ TPeo0pabOTKH PeabHBIX JTHIAPHBIX
JAHHBIX.

Tema 5.3. IloHsTne 00NMaKO TOYEK, CTaHAAPTHBIE OWOIMOTEKH U
TEXHUKH JUTS aHATTU3a U BU3yaTH3alluH JTHIAPHBIX JIAHHBIX.

Tema 5.4. UacTpymeHThI cOopa u 00paObOTKH JTUIApHBIX JaHHbIX: Lidar
Toolbox Matlab.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATH U UX TPYJOEMKOCTb

Ne
/o

TeMpl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoemMKocCTs,
(uac)

N3 Hux
IIPAaKTUYECKON
HOJATOTOBKH,
(dac)

No
paznena
JAUCIIUIT

JIAHEI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTH ITPUBEACHBI B TA0IUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh

Ne
n/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKocTb,
(gac)

N3 Hux
MPaAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
pasnena
JIACIIMIT

JIMHBI

Cemectp 2

Pabora ¢ OunapubiM ¢aiiiom. UYteHue wu
3alUCh JAHHBIX LU(QPOBOW BHU3yalTbHOH U
3BYKOBOM uHpopManuu A OMHAPHOTO
¢aiina B makere MATLAB.

2,3

[MonkmroueHne W HACTPOWKa BHIICOKAMEPHI,
3axBaT W300pakeHUM, BUAECOKAJAPOB U HX
IporpaMMHasi npeaoopadoTka MpU MOMOUIU
Image Acquisition Tool B makere MATLAB.

3,4

[IpeoOpazoBanuss  coOpaHHOW  IHPPOBOIA
BU3YaJIbHOW WH(POPMAIINU B ENISAX €€ CKATHS,
MAaCKUpPOBaHUA U KOJUPOBAHUA IJIA IIEpCAaAqIn
BO BpEMEHHM WJHM TPOCTPAHCTBE B IaKeTe
MATLAB.

3,4

COop u nmpenobpaboTka peambHBIX JaHHBIX OT
MIPOCTPAHCTBEHHO-PACIPEIEIEHHON CHCTEMBI
HCTOYHHUKOB 1 poBoi BU3YyaJIbHOU
nHpopmanuu B makere MATLAB.

3-5

COop peanbHBIX JaHHBIX C ammaparypsl
MIPOMBIIIJICHHON  JIETATEIbHON  IIIaT(OPMBI
o6eciunotHoro tuna «DJI M300 RTK»
(OecnmiiOTHOE aBMAIIMOHHOE TPAHCIOPTHOE
cpeactBo (BTC)) m ux mpemobpaboTka mpu
nomom Lidar Toolbox Matlab B makere
MATLAB.

Bcero

12

4.5. KypcoBoe nMpoeKTHpoBaHNE/ BBHITTOJIHEHHE KyPCOBOH PabOTHI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuIE 7.




Tabmuna 7 — Bunbl caMmocTosTeIbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboTh
qac qac
2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
50 50
nucuuruael (TO)
Kypcooe npoektupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Konrtponsusie pabotsl 3a04nnkoB (KP3) 10 10
[ToaroroBka K MpOMEXKYTOUYHOM
17 17
atrecrauuu (I1A)
Bcero: 77 77

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS

JUTSL CAMOCTOSITENIbHON PabOThI 00yYaIONIMXCs MO JUCIUTUIUHE (MOIYJIIO)
Y4eOHO-METOAMUECKUE MAaTEPHAIBI JIJII CAMOCTOSTEIIBHONH PabOThl OOYYArOIIUXCS YKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpHUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIMA

[udp/
URL anpec

bubnuorpaduueckas ccpiika

KomuecTso 3x3eMILIsIpoB B

Oubmmorexe
(KpoMe AIIEKTPOHHBIX
9K3EMIULIPOB)

621.397.6 (075) C97

CixaTue aHHBIX, U300pakeHUH U 3ByKa:
yuebHoe ocobue / 1. Canmomon; Ilep. ¢
anria. B.B. Uenspkos. - M.: TexHocgepa,

2004. - 365 c.

0049 K 78

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

63

621.397 P56

Puuapacon, f. BuaeokonupoBanue.
H.264 u MPEG-4- ctannapThl HOBOTO
nokoseHus:: MoHorpadwus / 4.
Puuapncon; [1ep. 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. Yenbxos. -
DJIEKTPOH. TEKCTOBBIE aH.. - M.:
Texnocdepa, 2006. - 615 c.

20

519.87
(075) I 12

I'ypos B. C. u gp. O6paboTka
U300paKeHHii B aBUAIIMOHHBIX CHCTEMax

20




TEXHUYECKOTo 3peHus: - MockBa:
dusmataurt, 2016. - 238 ¢. - ISBN 978-
5-9221-1678-7

544.67 Henames B.A., CenmoB A.A., Ceprees 50
(085)IT1 15 A.M., BanoBa M.C. CurnaipHoO-
KOJIOBBIC KOHCTPYKIIMH. AHAJIH3,

00paboTka u MojieIupoBaHue Y4ueOHoe
nmocobue — CII6.: I'YAII, 2020. — 59 c.

621.397.132.037.372 | Hudposas o6padoTka n300paskeHU: 5}
Ies monorpadus / P. I'oncanec, P. Bync;
Pen. nep. ¢ aura. I1. A. Youna. - M.
Texnocdepa, 2005. - 1070 c.

549.6/68 Cupota A.A. MeToIbl ¥ aIrOPUTMbI 15
M 17 aHaJIM3a JaHHBIX U UX MOJEIUPOBAHUE B
MATLAB / A.A. Cupota — CaHKT-
[TetepOypr : BBX-IletepOypr, 2016. —
381c.

004.9 1124 HBopkosuy, B.I1. Lludpossie 5
BUICOMH(OPMALIMOHHBIE CUCTEMBI
(Teopus u paktuka) / B.I1. J[BopkoBuy,

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

006.9 E 32 Henames B.A., I'puropseB E.K. SI3pikn | 30
POrPaMMHUPOBAHUS B MOJICIIMPOBAHUU H
obpabotke nndopmaruu. MATLAB:
yue6.-met. mocobue — CI16.: ['VAII,
2021. - 117 c.

231.547 B56 Jlymann T., Po6con C., Kaitn C., bom f. | 5
bmvoxuss pororpammerpust u 3D-
3penue: Ilep. Kusse B. A., Kus3s B. B. //
JIEH AH/], 2018. 704 c. ISBN 978-5-
9710-5298-2.

7. TlepedyeHb IMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue
https://e.lanbook.com/book/185706 Edumos A. U., Komuaes /1. A., JloruHoB A. A.,

Myparos E. P., Hukudopos M. b., HoBukos A.
., ITaBnos O. B., Ycriokos /1. 1., Xomomnos
N.C., FOxun C. A. BBoa—BbIBO H300pakeHuil B
aBUAILMOHHBIX CUCTEMAaX TEXHUYECKOTO 3PEHU.
W3n. "dusmatiut", 2020, 248 ¢. ISBN 978-5-
0221-1884-2




https://znanium.com/catalog/product/1195572 | CeHcopbl TEXHHUECKOTO 3pEHHS: yueOHOE
nocobue / E. P. Myparos, C. A. FOxun, A. W.
Edumos, M. b. Hukudopos. - Mocksa :
Iopsiaas muaus-Tenexom, 2019. - 74 ¢. - ISBN
978-5-9912-0741-6.

https://e.lanbook.com/book/59646 Kupcanos D.A., Cupora A.A. O6paboTrka
MH(OPMAIIMK B IPOCTPAHCTBEHHO-
pacrpeaeIeHHbIX CHCTEMAaX
PaTMOMOHUTOPUHTA: CTATUCTUIECKUH 1
HelipoceTeBoi moaxoel. M3a. "®uszmarnur”,
2012, 344 c. ISBN

978-5-9221-1420-2

https://e.lanbook.com/book/210080 CusukoB B. C. [Ipsimbie 1 0OpaTHbIE 3a1a4u
BOCCTAHOBJICHHUS M300paKCHUH, CICKTPOCKOIUH
u Tomorpacduu ¢ MatLab: YueGHoe mocobue.
W3n. "Jlans", 2022, 412 c. ISBN 978-5-8114-
2754-3

8. Ilepeuenp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoLecca MO AUCHUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecrieueHus npeacTasieH B Tadmuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

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

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEJCTABICH B
Tabimue 11.

Tabnuna 11— Ilepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabnuuel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)
1 | JlekumoHHas ayauTOpus b.M., ayx. 32-04
2 | Cnenmanu3upoBaHHAs JJA00OPATOPHS HHTEILIEKTYaTbHBIX B.M., ayn. 22-09
TEXHOJIOTUH ¥ MOJICIIMPOBAHMSI CII0KHBIX CHCTEM




10. OueHouHbIE CpeICTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEICTB HJisi TPOBEACHUS MPOMEKYTOYHOW AaTTECTALMH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAllUN

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

DK3aMeH Crrcok BONPOCOB K 3K3aMEHY

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaloNIMMUCS MPUMEHSETCS S5-0a/TbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOM  CHCTEMbl ~ YHUBEPCUTETa,  IpaBUIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu onieHKH ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUI

OreHKa KOMIIETEHIUHT
5-0ayutpHad mIKaa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBHOW JINTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKOM
JICSITCIIBHOCTHIO HAIPaBJICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4Jaromuiicsi TBEPIO YCBOMII IIPOTPAMMHBII MaTepuall, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AeSITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHHUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHUI;

— YaCTMYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOHW 4YacTH MPOTPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHUN 3HAHU;

— HE MOXET apryMEeHTHPOBATh HAy4YHbIE MTOJIOKEHHUS,

— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 33/1aHUS MJIM MHbIE MaTepHAIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBiIeHbl B Taduuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

‘ Ne i/t ‘ [lepeuens BompocoB (3a7a4) A7 IK3aMeHa ‘ Kon




WHIUKAaTOpa

1 Knaccugukarus nporpaMMHO-anmapaTHbIX CpeIcTB cOopa 1 [IK-2.V.1
peao0pabOTKH TaHHBIX
2 3amayn MporpaMMHO-aNMapaTHBIX CPEACTB cOopa U MpeaoopadboTKu [1K-4.3.1
JTAHHBIX
3 Kakwue ectb dTamsl cOopa peanbHbIX JaHHBIX I1K-4.V.1
4 Kaxkue ectp aTansl npeaoOdpaboTKu peaslbHBIX JIAaHHBIX I1K-2.V.1
3) Kakue 6p1BaroT npo6siembl cO0pa peabHbIX JaHHBIX [1K-4.3.1
6 Kakue ObIBatoT METOIbI ¥ CTAaHAAPTHI HU(POBBIX ayAHOCPEACTB. [1K-4.V.1
7 Uto ecth curma-genpra moayssinus. ®opmar DSD [IK-2.V.1
8 MeToap! M aITOPUTMBI CKaTUs ayAH0o(aillioB ¢ MOTEPSIMU [1K-4.3.1
9 OnuimTe, 9TO €CTh 3pUTENbHOE BocnpusaTre NU(poBbix n3obpaxenuit | [1K-4.V.1
10 Kakue 1iBeToBbIe MOJienu 171l TU(POBBIX N300paKESHUN [IK-2.V.1
11 JlaliTe onrcaHue MOHITHSIM: I1K-4.3.1
a) rPaiueHT SIPKOCTH
0) raMMa-KOpPPEKIIHs.
12 Onummre 6a30BbIe CTaHAAPTHI UGB POBHIX N300paKEHHI [1K-4.V.1
13 Onummre MeTo bl peodpa3oBaHust LU(PPOBON BU3yalbHOU [IK-2.V.1
UHOPMALIMK B LIEJSAX €€ CXKATUSA, MACKUPOBAHUS U KOAUPOBAHUS JUIS
nepeaayr BO BPEMEHH MJIH TPOCTPAHCTBE
14 Jiis yero npeaHa3Ha4YeHbl IPOrpaMMHO-AIAPATHbIE HHCTPYMEHTBI [1K-4.3.1
cbopa u 06paboTku (hoTo- 1 BUAeoaHHbIX: Image Acquisition Tool
Matlab
15 [TocTpoiite onuH U3 MeTo10B Tpeodpa3oBanus udppoBoit BusyansHoil | [1K-4.Y.1
UHPOPMALIUH B LIEJSX:
a) CKaTHs;
0) MacKUpOBaHUS;
B) KOJMPOBAHUS IJIs TIEpeIayi BO BDEMEHH WJIM IPOCTPAHCTBE;
16 Kakue ObIBatoT METOJIbI 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
nporpaMmmHoii cpeae. Onumure popmatr MPEGA4.
19 JlaliTe onricaHue MTOHATHUSIM: IIK-2.V.1
a) MOCJe10BaTeIbHOCTh BUJIEOKAPOB,
0) MOTOK BHJICOKAIPOB.
20 Kakue cymectByroT Buaeo kojeku cranaapra H.264/MPEG-4 AVC. I1K-4.3.1
21 Onumure nepcrneKTUBbl IPOrpaMMHO-aINAPATHBIX CPEJICTB BUIEO [IK-4.Y.1
(UHD, HEVC).
22 JlaiiTe onpeneneHre NOHATHIO — JIMJAPHbIE JAHHBIE [IK-2.V.1
23 OnuiuTe METOIbl M CTAaHAAPTHI JIUJAPHBIX JAHHBIX T1IK-4.3.1
24 Onummre METObI CKATHS U MTPeT00padOTKU peasibHbIX JIHIAPHBIX [IK-4.¥.1
JTAHHBIX.
25 JlaliTe onrcaHue TMMOHATHIO 001aka TOYEK IIK-2.V.1
26 [lepeuncnure ¥ OMUIINTE CTAaHIAPTHBIC OUOTMOTEKH U TEXHUKH JIJIS T1IK-4.3.1
aHaJM3a ¥ BU3YaJIM3alluH JIUIAPHBIX JaHHBIX
27 [TponemoHcTpupyiiTe 00paboTKy TUAAPHBIX JAHHBIX C TOMOIIbIO [IK-4.¥.1
unctpymenta Lidar Toolbox Matlab
Bomnpocs (3agaun) ans 3auera / qud¢. 3adera npeacrasieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera
\ No /it \ [Tepedyens BonpocoB (3agav) myist 3adeta / nudd. 3auera Kon




WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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

No 1/ [TpuMmepHBIii IepedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOITHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

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

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOIIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHAMKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHb TeM KOHTPOJNBHBIX pabOT MO AWUCHUILIMHE OOYyYaroIuXcs 3a04HOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

Knaccugukanus mporpaMMHO-anmapaTHbIX CpeAcTB cOopa 1 npe1o0padoTKH JaHHBIX

Kaxwue ecThb 3Tamnst c60pa PCAJIbHBIX JTaHHBIX

Kakwue ectpb 3Tansl npenoOpaboTKH peatbHBIX JAHHBIX

AIWINPEF

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

Jliig yero npeanasHadeH uHcTpymeHt Lidar Toolbox Matlab

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

Onuiiure MCTOJbl U CTAHAAPTHI JIMAAPHBIX JAHHBIX

0| N[O ol

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

9 JlaiiTe onpeieneHre NOHATUAM: 00J1aK0 TOUeK, IM(poBas BU3yajabHas HHpopManus

10 JlaiiTe onpesieneHre NOHATUSAM: TPAJUEHT IPKOCTH, [[BETOBAsI MOJEIb, FaMMa-
KOPPEKIIMS

11 Z[aﬁTe ONPCACIICHUC TOHATUAM: CIXKATHUA, MACKUPOBAHUEC, KOAUPOBAHNUC JaHHBIX

12 Onumure METOIbl U CTaHIAPTHI JIMJAPHBIX JaHHbBIX

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONMe  HPOLEeIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOUMX JTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M IMPOLERYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli 00y4aromuxcs
I'VAIL

11. Meroaudeckue ykazaHus i 00y4JarOUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpEeMEHHOW JIEKIMM B
paMKax AWUCHUILIMHBI HE B TOM, YTOOBI IMOJIYUYHUTh BCHO I/IH(i)OpMaHI/IIO 10 TEME, a B OCBOCHHHU
byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIIMX




JTOCTYIKEHUH HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMOHHYI0 (yHKIUHU. JIeKIHs pacKphpIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oO0jacTu 3HaHUSA, €€ MpPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIMHAMH.

[T1aHupyeMble pe3yIbTaThl PU OCBOSHUU 00YYAIOIIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO1aBaATEIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO IJIsi CAMOCTOSITEILHON PabOThI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIICISTH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKIATbCA JEMOHCTpalUMed CIaioB W
UCIIOJIb30BAaHMEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CrTpyKTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuana:

— HW3noxeHne TeOpeTHIECKUX BOMPOCOB, CBSI3AHHBIX C pACCMATPUBAEMON TEMOM

— Onucanue anmapatHbIX © TPOTPAMMHBIX CpPEICTB, METOJOB M  aJTOPUTMOB,
MPUMEHSAEMBIX JUIsI PEIICHUs] 3aJad 10 MpOorpaMMHO-almapaTHbIM CpeacTBa cbopa U
WHCTpYMEHTaM 00pabOTKU JaHHBIX

— OO06o00mIeHNe H3JI0KEHHOTO MaTepuaia

— OTBeThl Ha BO3HUKAIOIINE BOMPOCHI 10 TEME JICKIUH.

11.2. Metoauueckue ykaszaHus A OOy4aroIUXCs MO BBIMOJHEHUIO JIAOOPaTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpPAaTOPHBIX paboT OOyYaroIUiCs JOJDKEH YIIyOuTbh U
3aKpenuTh 3HAHWS, MPAKTHYECKHUE HABBIKH, OBJAJIETh COBPEMEHHOW METOAMKOH M TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEPUCTHUKOW 00ydarouerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 3KCHEPHUMEHTATbHO-IIPAKTUYECKOH, pacuyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUSITUH.

Breinonnenue nabopaTopHbBIX pabOT OOydarolUMCS SIBISIETCS. HEOTHEMJIEMON YacTbiO
U3y4eHHs] JTUCHMIUIMHBI, OIpeNeiseMOi y4eOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecIeunBarOIM PELICHUE CIEAYIOINX OCHOBHBIX 33J[a4 00y4Jaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JIETAM3allis TEOPETHYECKUX 3HAHUH, MOJNYyYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

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

Crpykrypa u ¢dopma oTdeTa 0 JadopaTopHOil padbore




1. TuTynAbHBIN THUCT

2. llenb u 3apaun pabOTHI.

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

5. Pe3ynbTarhl U3MEpEHUN U pacueToB

6. 'padmyeckue 3aBUCUMOCTH U JINCTUHT [IPOTrPAMM

7. Be1BOIBI

TpeboBanus k oopMIICHHIO OTYETa 0 Ja00paTOPHOU paboTe

OTtder mpenocTaBiIeTCs WMHIUBUIYalIbHO CTYIEHTOM, B medaTtHOl ¢opme. JlomkeH
COOTBETCTBOBATh NPUHATONH CTpyKType U ¢opme. Tabmuubl u rpaduKu JOIDKHBI HMETh
Ha3BaHus. BbiBoAbl 1o pabore AOMKHBI OBITH chopMynupoBaHbl B (opmMe OTBETOB Ha
MOCTaBJICHHbIC B paboTe 3amadyu, 00S3aTeNbHO CO CCBhUIKAMH Ha IMOJIYYCHHBIC pPacUYCTHHIE
3Ha4YeHUS U rpaduuecKkre 3aBUCUMOCTH.

MeToaudeckue yKka3aHust IS IIPOX0XKICHUS JTa00paTOPHOTO MPAKTUKyMa!

1. Henames B.A., I'puropseB E.K. f3piku mporpamMmupoBaHus B MOJICIMPOBAHUU W
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,
MOJIEITUPOBAHMS U 00pa0OTKU JaHHBIX: yuel.-meT. mocobue — CI16.: Y AIIL, 2021. - 94 c.

11.3. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs MO MPOXO0XKIESHUIO CAMOCTOSTEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUMiCs BHITIOJIHAET PaboTy 1o
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MpEroAaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B Ce0sI KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, Yy oOydaromierocs: GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboUero BpeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOGHHWU W CUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TIEpHOJ OOYUYEHHs, IOMOTAeT IIOJyYUTh HABBIKA TTOBBIIICHHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepualiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

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

11.4. Metoauyeckue yKazaHUs I OOYYArONIMXCS TIO TMPOXOXKIACHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEeMecTpa C IIeJbI0 OICHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAYCMAaTpPUBAET KOHTPOJIb KAadecTBa 3HAHUUI
00y4aronuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeNbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCUUIUIMHBL. OCyIecTBIsETCS B COOTBETCTBUU ¢ TpeboBanusmu I[lonoxenuit «O Tekymem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cTyaeHToB ['YAII, oOyuaromuxcs mo
IporpaMMbl BbICIIEro 00pa3oBaHus» U «O MOIYIbHO-PEUTHHTOBOM CHCTEME OLIEHKHM KayecTBa
yueOHoi paboTsl cTyneHToB B ['Y ATy,

11.5. Metoauyeckue ykazaHus Jjsi OOYYArONIMXCS MO MPOXOKICHUIO MPOMEXYTOUHON
aTTeCTalUU.



[IpomexxyTounass  arrectanusi  OOyyaromMXCsl — IpeAycMaTpuBaeT  OLEHHBAHUE
IPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3yJbTaToOB OOyueHMs MO AucuuIuinHe. OHa BKJIIOYAeT B
ceOst:

— 9K3aMeH — ¢opMa OLEHKM 3HaHWM, IOJy4yeHHbIX OOydarolmMMcs B Ipolecce
U3yUYeHHs BCeH AMCUMUIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOSTENILHOW pabOThI, CIIOCOOHOCTH
IPUMEHATh MUX U1 PELICHHs NPAKTUYECKUX 3alad. ODK3aMEH, Kak IPaBUJIO, MPOBOAUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIBLHO.

Cucrema OLEHOK IpU IPOBENECHUU INPOMEKYTOYHON aTTeCTAllMM OCYLIECTBIISETCS B
cooTBeTcTBUM C TpeboBaHusMU [losnokeHnit «O TekyleM KOHTpOJIE YCIIEBAEMOCTH U
IPOMEXyTOuHOW arrectauuu cTyfaeHToB ['YAII, oOyyarommuxcss 1O NpOrpaMMbl BBICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa y4yeOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




