MHUHHUCTEPCTBO HAYKH U BBICIIEL O OBPA3OBAHMS POCCHHUCKOM
DOEJIEPALIHH
(ejtepanbHoe rocy/IapCTEEHHOE AaBTOHOMHOE 06Pa30BATEILHOE YUPEHKICHHE BBICILIETO
0BpazoBaHug
"CAHKT-ITETEPBYPI'CKHH I'OCY JIAPCTBEHHbIH YHUBEPCUTET
ADPOKOCMHYECKOI'O ITPUEOPOCTPOEHU A"

Kagepa No 44

YTBEPKJIAIO
PykoBoauress nanpasicHus

JLT.H., npod.

Jlucr cornacopanmns paGoueil porpaMMbl JTHCIHITTHHEL
[Iporpammy cocraBui (a)

HOLL, K.T.H. B.A. Henamces

(AO/KHOCTB, V4. CTENCHS, IBaNKE)

M.b. Cepreen

(I0JKHOCTS, y4. CTEMCHS, 3BAHKE) (MHHLMANB, bamiis)

IIporpamva o100pena Ha 3acejanuu kadeaper Ne 44

«10» mapra 2022 r., npotokon Ne 6-21/22

3aseayrommii kadepoii No 44 / %
JUTHL,TIpod. ) @ G M.E. Ceprees

e &
(y4. cTenens, 38anue) - /40n|mcn:, narta) (MHHLMATEL, $aumﬂul]
/ ‘Qofzy

Orsercraenmbiit 3a O BO 09.04.01(01) /
JI0IL K. T.H. p j/ / €0.9% 2 B.A. Henaucs

(n ich)
«10» ta 2022 r.

PABOYAS [IPOI'PAMMA JIMCLIUTIHHBI

«lIporpaMmHo-anaparusic cpe/icTsa coopa v 06paboTKH JaHHBIX»

(HanMeHOBAHME THCIIHITTHHB)

Ko nattpassienns 110rotosgn/
EwHEp i 09.04.01
CIHEUHATBHOCTH

(nONKHOCTS, Y4, CTENEHD, 3BaHIUE) ‘ﬂn b,ﬁém) (uusunans:, Gamuus)

JIOIL K. T.H.,JI01L. AA. Kmouapes

Hanmenopanue nanpapiicHms

Hudopmarka i BHIMHCAHTEBHAR TEXHHKA
HOATOTOBKH/ CHEHHATBEHOCTH

Haumenopanue
CHCTEMBI ¢ HCKYCCTBEHHBIM HHTCIUICKTOM
HAIIPABJICHHOCTH
Dopma obyuenns 3a0uHas

Caukr-IlerepOypr — 2022

(JIONKHOCTY, Y4. CTEMEHS, 3BaHMHE) MOAMHCh, na‘ra)é’() 633 <£ A (uenumansy, damunms)



AHHOTAIMA

Jlncimninna «lIporpaMmuo-anmnaparieie cpejcTea cOopa H 00paboTKH JIaHHBIX» BXOJNT
B 00pa3zoBarTe/IBbHYI0 NPOrpaMMy BhICIIECr0 00pa3soBaHHA — MPOrpaMMY MarHCTPaTyphbl 110
HalpasJicHHI0 moAroToBkr/ cnemmanbaoctd 09.04.01 «Mudopmatika W BBIMHCTHTCIBHAA
TEXHHKA» HanpaBleHHOCTH «CHCTEMBI € HWCKYCCTBEHHBIM HHTEUIEKTOM». JlMcuminna
peanusyetcs kadenpoii «Ned4dy,

JlMcIMIUIMHA HaleieHa Ha (JOPMUPOBAHHUE V BBIITYCKHHKA CIIC/IYFOLINX KOMITCTCHIMIL:

I1K-2 «CnocobGen pa3pabarteiBaTh HNporpaMMHoe oOecIieueHHE JUIS BBIYHCINTCITBHBIX
CHCTEM C HMCKYCCTBEHHBIM MHTEIIEKTOM H YIPABIATH COOTBETCTBYHOLIMMH IIPOTPAMMHBIMH
MPOCKTAMH )

[IK-4  «Cnocoben  paspabarblBaTh  aBTOMATH3HPOBAaHHBIE  HH{(OPMAIHOHHO-
BBEIYHC/THTCIILHBIC CHCTEMBI 00paloTKH GOJIBIINX JIAHHBIX»

CojiepkaHie  JIMCIMIUIMHBL  OXBATHIBACT KPYT BOIPOCOB, CBA3AHHBIX C METOJAMH,
TEXHHYCCKHMH PCATH3AlMAMH M CTaHapTaMH NporpaMMHO-aniapaTHbiX cpeicTB cbopa H
00paboTKA JaHHBIX.

[lperiogaBanie AHCHMIUIMHBL [IPEIyCMaTPUBAcT CIACAYIONME (OpMBI  OpraHH3allHH
y4eOHOro LIpollecca: [EKIHK, JTafopatopubic paboThL, caMocToATElIbHAad paboTa CryJ/CHTA,
KOHCY/IBTALIHH.

[TporpaMmoil JIMCIMILTHHBL IPEJYCMOTPEHBl CIC/AYIONHE BHIBL KOHTPOIA: TCKYLIHIT
KOHTPOJIb YCIICBACMOCTH, IIPOMEKYTOUHAA aTTeCTaltHA B JopMe IK3amena.

Of1as TpyA0CMKOCTE OCBOCHHSA JHCIHILUTHHBI COCTABAACT 3 3aYCTHBIX CAMHHIBL, 108
HACOB.

S13b1K 0OYMCHHA 110 IHCIMILTHHE «PYCCKHH

1. Ilepedens mIaHHPYEMBIX Pe3yILTATOR OOYHEHHS M0 JHCIMILTHIE

1.1, Llenu npenojapanus AMCHMILTHHLL

HazmauenweM  JIMCIMIUIMHBL - ABIACTCA H3YYCHHE OCHOB, METOJIOB, TEXHMHECKHX
peaiH3aliil i CTAaHapTOB NPOIrPaMMHO-AMITAPATHEIX CPE/ICTB cGopa u 00pabOTKU JIAHHBIX, H4TO
COOTHOCHTCA ¢ o0mMME ueisMu 00pa3oBaTCIBHON MPOrpaMMbl [OATOTOBKM Marucrpa, a
HMCHHO — MOJIYYCHHA CTYICHTaMH HEOGX0IMMBIX HABBIKOB B 0G7IACTH PO PAMMHO-AIIIAPATHEIX
cpeiicTB cGopa U 06pabOTKH JIAHHBEIX, IIPEIOCTABICHHE BO3MOKHOCTH CTYACHTAM pA3BHTL i
AEMOHCTPUPOBATH HABBIKH B JIAHHOH 00,1acTH, CO3/IaHHE HO/UIEPKHBAIONICH 00pa30BaTe/IbHOM
Cpe/IBl MPENo/IaBaHHA COBPEMCHHBIX TEXHHYCCKHX JIMCITMILIHH,

1.2, Jlucimmmna  BXOAMT B COCTAB  4acTd,  (QOPMHPYEMOil  ydacTHHKaMH
00pa3oBare/bHbIX OTHOMICHHI, 00pa30BATEILHOM IPOrPAMMEI BHICIIETr0 06pasoBanus (nance —

Ol BO).

1.3, Tlepeuenns MIaHHPyeMbIX Pe3y.IbTaToB 0OYUCHUS 110 MCIHILTHHE, COOTHECCHHBIX C
TUIAHHPYEMBIMH pesypraramu ocsocuus O BO.

B pesynbrare M3yuenus JCHMIUIAHEL 0OYYAFOUMICA JIO/DKCH 06MIaath CIeyIomuMH
KOMIICTCHIMAMH MIIH UX YacTaMu. KOMIIETEHIIMH U HH/IHKATOPBI HX JLOCTHKEHHA IIPHBE/ICHBI B

tabnuue 1.

Tabmwma | — [lepeyens KoMueTeHIMiE H MHIMKATOPOB HX JIOCTHAKCHUS

Kareropus (rpynmna)
KOMIIETCHILHH

Ko/ ¥ HauMeHOBaHue
KOMIICTCHIIMHA

Ko/1 1 HauMeHOBaHHE HHIHKATOpa JOCTHAKCHHA
KOMTICTCHIIHHA

[podeccronannupic
KOMIETEHIHH

Ipodeccronanbibie
KOMIICTCHIHH

CaMOCTOATCIIBHOC

[TK-2 Cnocoben
paspabarsiBarh
HpOrpamMMHoe
obecreyeHue it
BBIYHCIIHTEIILHBIX
CHCTEM C
HCKYCCTBCHHBIM
HHTC/UICKTOM H
YIIPABIIATEH
COOTBETCTBYIOLIHMH
HPOrpaMMHBIMH

| IPOCKTAMH

[1K-4 Cnoco6en
paspabatbiBaTh
ABTOMATH3HPOBAIIBIC
HHGOPMALIHOHIO-
BBIYHCTHTC/IbHBIC
CHCTCMBI 00paboTKi

OGOJILIIHX JIAHHBIX

HK-2.Y. T ymets pazpabareiBars [POrpaMMHOE
DGCC[!C‘{CHHE JUIA CHCTEM € HCKYCCTBCHHBIM
HHTEIUIEKTOM H 000CHOBBIBATE BRIOOP [10/IX0/10B
K NPOEKTHPOBAHMIO JUIA B3AUMO/ICHCTBIS
KOMIIOHEHTOB ITPOTPAMMHBIX CHCTCM €
MCKYCCTBEHHBIM HIITC/UICKTOM

[1K-4.3.1 3nare Meroj1010r MM paspaboTku
aBTOMATH3HPOBAHHbIX HH(OPMAIHOHHO-
BBIYHCTHTCIBHBIX cHCTeM 00paboTkn GOMbIIIX
JTAHHBIX

11K-4.Y.1 ymers paspabarsiBars
ABTOMATH3IHPOBAHHbIC HHPOPMAIHOHHO-
BBIYHC/IMTCILHBIC CHCTEMBI 00paboTKH 0OJIBIIIX
JIAHHBIX

2. Mecro aucimiuab B crpykrype OI1
Jlucummuinna MoskeT 6a3MpOBATHCH HA 3HAHHAX, PAHEE MPHOOPETCHHBIX 0GYYAIOIMMHCH
1IPH M3YH4CHUH CIIC/TYIOIIMX JIHCUHILTHH!

- «Hayuno-ucciaenopareinckas paboray,
— «Hayunbrii cemecHapy.

3llﬂilﬂﬂ, HOJY4EHHBIC NPH W3YYCHHH MaTCpHala JaHHOH JMCUMIUIMHBIL, MMEHOT Kak

3HAYEHHE, Tak H

KBATHQUKAMOHHOI padoThl MarucTpa.

HCITOJIE3YIOTCA  [PH [OJArOTOBKC Bbll'lyCKH{]Fl

3. OOBeM H TPY/I0EMKOCTh JIHCIIHITIMHEI




Jlanusie 06 obmiem oGbeMe JHCIMIUTHHEL, TPYJO0EMKOCTH OT/ICIBHBIX BHJIOB yueOHOI
paboTsl 110 JUCIHIUTHIE (M PACTIPCCTICHHE ITOH TPY/IOEMKOCTH 110 CEMECTPaM) HPE/ICTaBIICHBI B
Tabmmie 2.

Ta6nuua 2 — O0BeM U TPYJILOEMKOCTh JIHCLMILTHHBL

Tpy/0eMKOCTh 110
But yuebHoit pabotel Bceero ceMecTpaMm
No2
1 2 3
Ogimax mpydoemkocmp OUCHUNALUHBI, 3/ 108 3/108
3E/ (gac)
H3 nux uacos npakmu4eckoi nodzomosku 12 A2
AyoumaopHsie 3aHAmuA, BCEro vac. 22 22
B TOM 4YHCIE:
aekuuu (JI), (dac) 10 10
npaktudeckue/ceMunapekue  3anaruna  ([13),
(uac) .
naboparopusie pabotel (JIP), (uac) 12 12
Kypcooii npoekt (padora) (KIT, KP), (uac)
JK3aMeH, (4ac) 9 9
Camocmoamensnas padoma, peero (dac) il 77
Buo npomexcymounoit ammecmayuu; 3avuet,
audd. zader, oxsamen (3auer, Jludd. 3au, K3, K3,
DK3.*¥)

[lpuveuanye:  KasaTekuit Jxianen

4. CojiepKanue JMCHMTUIHHBL
4.1. Pacnpeaenenue TPy 0eMKOCTH JMCIHILIMHBL [10 pa3jic/iiaM ¥ BI/IAM 3aHATHIL.
Pasie/el, TEMBI JIMCIMILTHHEL 1 MX TPY/I0EMKOCTh HPUBE/ICHB! B Tadauie 3.

Tabnmua 3 — Pazjielibl, TEMbI JIMCHHILTHHEBL, X TPYJI0EMKOCTh

4.2, Cojepsanue pas/ie/ioB H TEM JICKIIHOHHBIX 3aHATHIA,
Cojicpskatie pa3jie/ios U TeM JIEKIMOHHBIX 3aHATHIT IPHBEIENO B TabuuILe 4.

Tab:mua 4 — Cojiepskanne pasjieloB H TEM JICKIMOHHOTO MK

Homep pasuena Ha3gauue 1 coiepxanme pas/ieiioB M TeM JICKIIHOHHBIX 3aHATHIL

1 Pasnen 1. 3ajaun v oTansr nporpaMMHO-aNNaparHeIX CpejcTs chopa 1
1peno6paboTku jlaHHBIX

Tema 1.1. [TouaTue, 3ana4un u k1accHpHKAIHUA MPOrPAMMHO-
anmnaparHeix cpejicTs cbopa u nperodpaboTKi JaHHBIX.

Tema 1.2. Dransl cbopa peatbHbIX JJAHHBIX.

Tewma 1.3. Dranel npe1o6paboTku peanbHbIX JaHHbIX.

Tema 1.4. [TpoGrembl cOopa peaibHbIX JaHHBIX.

2 Pasnen 2. [Iporpammuo-annaparHsie ayjiMocpe/icrsa cbopa u
1pe00paboTky peaibHBIX JaHHBIX

Tema 2 1. Metone! u cranapTs! 1npoBbIX ayANOCPEACTE.
[IpuMeHeH#e cHIrMa-/IelIbTa MO YIS IIHH.

Tema 2.2, [lcuxodusuonoruteckue OCHOBb! yCTPaHeHHs
M30BITOUHOCTH 3BYKA; MOJIEIIB M &IFOPHTM CKaThA ayinodaiiios ¢
N0TepPAMH.

3 - Paszten 3. Ilporpammuo-annaparteie cpejictsa cbopa 1

| npenobpaboTky peaibHbIX HPPOBLIX ONTHUECKHX H306pakeHHit

| Tema 3.1. TTcuxopu3noiorHyeckne OCHOBBI BOCTIPUATHA LH(POBBIX
H300pakeH i

Tema 3.2. [{peroBbic Mojienu. ['pajueHT SpKOCTH, raMMa-KOPPEKILHA.
Basossie craniaptsl uH(poBbIX H300paxeHuii.

Tema 3.3. Meroster npeobpasosating Ur(POBOI BU3YATEHOI
HHBOPMALIMH B LEIAX €€ CKATHA, MACKMPOBAHHUS M KOJMPOBAHWA JUIA
nepe/iayn BO BPEMEHH WIIH [IPOCTPAHCTRE

Tema 3.4. [lporpammuo-annaparieie HUCTPYMEHTBI chopa u
obpaborku doro- u Bueonannbix: Image Acquisition Tool Matlab.
4 Paszien 4. [porpaMmHo-annapaTtisie BuaeocpeactTsa copa u
00paboTKH pealibHBIX JaHHBIX

Tema 4.1. MeTosiet 1 cTanAapThI LHGPOBOIO BUIICO.

Tema 4.2. MeTojibl cokaTHA BHICO, NCHXOPHIHOIOIHUECKHE OCHOBBI H
MOJIE/IM BHYTPHKA/IPOBOIO M MEXKKA/JIPOBOIO YCTpaHeHUs
H30BITOYHOCTH.

Tewma 4.3. [lonaTHe 0 M0C/I€/10BATENLHOCTH | O [I0TOKE BHICOKAIPOR,
popmare MPEG4, Bujieo koneku cranaapra H. 264/MPEG-4 AVC.
Tema 4.4. [lepcnekTHBbI POrPAMMHO-ANMAPATHBIX CPEJICTR BHIEO
(UHD, HEVC).

Jlexumn | 13 (C3)| JIP KII EPC
Pasnesnsl, TeMBI JIMCUKIUTHHBI {uiac) (uac) J (4a) (o) End)
Cemecrp 2
Pasjen 1. 3ajaun © 3Tansl NporpaMMHO-aNNapaTHeIX | 2 7 15
cpesiers cbopa n npeobpaboTKM JaHHbIX |
Pazjien 2. Ilporpammuo-annaparisie ayJHoCpe/cTRa | 5 2 15
cbopa u npenobpaboTk peaibHbIX JIAHHBIX | -
Pasjien 3. [TporpaMmuo-annaparisie cpejcrsa cbopa vﬂ
npenoGpaborkn  peaitsiblx  undposbix  onruueckux 2 2 15
‘H300paxeHuit S - J |
Pagjen 4. IlporpaMmuo-annapateie BHACOCPEACTBA 5 3 15
c6opa 1 06paboTKH peanbHbIX JAHHBIX |
Paszen 5. [porpammuo-annaparieie cpejictsa cbopa u ‘
npeno6paboTKH PeaibHbIX JIAHHBIX OT JIH/IAPHBIX 2 3 I 17
CpeJIcTB | |
Hroro B cemectpe: l 10 12 , __ | T
Hroro 10 0 12 | 0 77
| [

[lpakTHycCcKas [OJTOTOBKA  3aKIKOMAETCA B HEHNOCPEACTBEHHOM  BLIINOJIHEHHH
0GYYAIOIIMMHCS  ONMPCJICNEHHBIX  TPYJIOBBEIX  (QYHKIMEA,  cpasaunpix ¢ Oyjywied
PO eCCHOHANBHOM AEATENRHOCTBIO.

5 Paznen 5. llporpammuo-anmaparusic  cpejpcrsa  cfopa M
npe/1o6paGoTki peaslbHbIX IAHHBIX OT JIMAPHBIX CPEJICTR

Tema 5.1. MeToibl M cTanapTel JIHAAPHBIX 12HHBIX.

Tema 5.2, Meto/ibl cskatThs M 1peodpaboTKN peasibHbIX IHAapHBIX
JIAHHBIX.

Tema 5.3. Tlonatue obnako Touek, CraHaapTHele OGUOAMOTEKH |

TEXHHKH JUIA QHAIM3A W BH3YATH3A1IMH JIMIAPHBIX JIAHHBIX.
Tema 5.4. Mucrpymentst chopa v 00padoTKu uaapHeix jaHuex: Lidar

Toolbox Matlab.

43 [lpakrudeckue (CeMHHAPCKHE) 3aHATHS
Tewbl npaKTHYECKUX 3aHATHIT 1 MX TPYIOEMKOCTL PHBE/CHB! B Talimue 5.




Tabnuua 5 — IIpakTHUCCKHE 3aHATHA H HX TPYI0EMKOCTh Tabimua 7 — Bujibt caMoCTOATENBHO#M paboTh U ee TPY/I0EMKOCTh
|

: M3 nnx . Ne ) . Beero, | Cemectp 2,
Ne | Temsr nipaktHaeckux =~ PopMbl PaKTHYECKHUX | TpysoeMKOCTb, |HPAKTHYECKOI |pasjiena B camocrosTenboit paGoTnr i iic
(87431 3aHATHIT JaHATHIH (uac) MOJI'OTOBKH, | THCIIHTI S ] 5 3
= = Caie) AL H3yyenne TeopeTHIECKOr0 MarTepHaa
] J'3"!1(36111:11\«1 [LIAHOM HE IPE1yCMOTPEHO Pc— - 50 IR 50
= — Kypcosoe npoektaposauue (KI1, KP)
CET0 Pacuerno-rpaguyeckue 3ananus (P13)
Bemosnenne pediepara (P)
4.4, JlaboparopHbie 33}“”"{ [NoxroTopka k TeKyleMy KOHTPOIIO
Templ 1aB0paTOPHBIX 3AHATHI W UX TPY/LOEMKOCTH MPUBC/ICHE B TabIHIIC 6. yemeraemocru (TKY)
Jlomamuee 3ayanme (J13)
Tabsnuua 6 — JlaGopaTopHbIC 3aHATHA H HX TPYI0CMKOCTE Konrposibie paGorsr 3a0unmkos (KP3) | 10 10
‘ M3 nux Ne [ToaroTopka K MPOMEAHKY TOMHOM ['.;
No T —— TpytoemMKoCTS, IlpafTH“lCCKOﬁ paszjicia arrecraim (11A) i
n/n (uac) | MO/rOTOBKH, | JIMCLIIL Beero: 77 17
i) (uac) JHHB
Cemecrp 2
I | PaGora c¢ Ounapueiv ¢aitiom. Yrenue u 2 23 . TISRSIEE e SCy eI Sot A

JUTA CAMOCTOATENBHOTE paBoThl 0BYHAIONIMXCA 110 JAHCUMILIHHE (MOJTYTO)
Y4eOHO-METOIMMCCKHE MATEPHAITBL JUIS CAMOCTOSTE/IBHOM PpafoThl 0GYHAIONMIXCH YKA3aHbL B
ma. 7-11.

JAlMCh  JaHubIX Uu(poBoit BH3yaILHOH U
3ByKOBOlt  HuH(OpManuKH Uit OHHAPHOIO
(aitia B nakere MATLAB.

2 | lloikimoueHue M HAcTpoiika BHJICOKAMEpHI, 2 34
3axBaT  M300pKCHUIT, BIJICOKAJPOB M HX
HporpaMmuas  1pe/100paboTka HpH  HOMOIIH

6. [lepeyent Ne4aTHIX M HICKTPOLIBIX YYeOHBIX H3/1aHMi
| [lepeuenn nevaribix 1 H1eKTPOHHBIX YUeOHBIX H3/IAHMIT IpUBe/eH B Tafmie 8.
TaG:amra §— [lepedeHn TEUaTHIX H YIEKTPOHHBIX YHEOHBIX H31AHHIT

Image Acquisition Tool B nakere MATLAB.

3 | llpcobpasopanma  coOpannoit  mupposoit 2 3.4 HTnpp/ KO!‘““E:ZTH%??’WWUWPOB B
BU3YAJILHOM MH(POPMAIIMHE B IIEIAX €€ CHKATHA, URL anp o bubmorpadueckas cchijika ! ',‘morexe
MACKMPOBAHHA H KOJIHPOBAHMS JUTA [Epe/iatin < SR (kpome ""3“"1?0'0";“'“‘

' IKICMIUTAPOR
:}?A-??j:’gm AR 15 RS 621.397.6 (075) C97 | Carue gaHHbIX, H300pakeHuii u 3ByKa: | 5

4 | C6op u nperoGpaboTka peaibHbIX JAHHBIX OT 3 3-5 yuebuoe nocodue / JI. Conomon; llep. ¢
HPOCTPAHCTBCHHO-PACHPCACIEHHON CHCTEMBL anri. B.B. Yensikos. - M.: Texuocdepa,

HCTOYHHKOB i poBoi BH3YA1LHOH ‘ 2004. - 365 c.
undopmauun B akere MATLAB. 004.9K 78 Kpacwienukos, H.H. [udposas 63

5 | COop pewlbHBIX JI@HHBIX C  allapaTypel 3 | 5 oOpadorka 2D 1 3D-uzo0paskenuii:
[POMBIIUICHHOH  JICTATC/LHOI  1aT(hopMbl | yueonoe nocobue / H.H. Kpacuasiukos.
Gectnotsoro  tuma  «DJI M300 RTK» - CI16. : BXB - ITerepOypr, 2011. - 608
(becnmnoTHOE  ABMAIMOHHOE  TPAHCIIOPTHOE C.
cpenero (BTC)) m ux nperobpaborka npu 621.397 P56 Puyapjicon, 5. Buiacokoauposanue. 4
nomomu Lidar Toolbox Matlab B makere H.264 n MPEG-4- cranjiaptsi HOBOro
MATLAB. S | [OKOJICHHSA: MOHorpagus / 51.

' - Beero 2 1 ] Puuapsicon; [lep. B.B. Yensikos. - M. ;
- | Texnocdepa, 2005. - 366¢. |
4.5, KypcoBoe NpoeKTHpORaHHe/ BLIIOTHEHUE KYPCOROT paGoThi 004.9004.4 1" 65 Hupposas oGpadorka nsobpanenuii s | 20
YueOHBIM IUIAHOM HE 1IPE/LyCMOTPEHO cpesie MATLAB / P. I'oncanec, P. Byic,
C. Duniic ; nep. B.B. Yensokos. -

4.6. Cavocroareibuas padora o0yHarommxcs DNEKTPOH. TEKCTOBbIE jIaH.. - M.:
Buyter camocroaTeibHOi paboTel i €€ TPY/10eMKOCTE [IPHBE/ICHBI B TadHie 7. Texnocdepa, 2006. - 615 c.

519.87 Iypos B. C. u ap. O6paGorka 20

(075)IT 12 H300PAKCHUIT B ABHALIMOHHBIX CHCTEMaX




TEXHHYECKOTO 3penus: - Mocksa:
dusmarmr, 2016. - 238 ¢. - [ISBN 978-
5-9221-1678-7

544.67
(085)I1 15

Henames B.A., Cennos A.A., Ceprees
A M., Usanosa M.C. CHraaasHo-
KOJIOBBIC KOHCTPYKIIMH. AHAIIN3,
oGpaGoTka 1 MojienupoBanne Yuebuoe
mocobue — CI16.: 'YALI 2020. - 59 ¢.

50

https://znanium.com/catalog/product/1195572

Cencopsl TEXHHYECKOr0 3penus; yuebHoe
nocoGue / E. P. Myparos, C. A, FOkun, A. H.
Edumor, M. b. Hukugopos. - Mockea :
lopsuas muius-Tenexom, 2019. - 74 ¢. - ISBN
978-5-9912-0741-6.

65

621.397.132.037.372 | Linposas oGpaborka H300paxKeHHIA:

monorpadus / P. loncanee, P. Byige;
Pejt. niep. ¢ anrn. I1. A. Youna. - M.
Texnocgepa, 2005. - 1070 c.

549.6/68
M 17

Cupora A.A. MCTO/IBI M 2JITOPHTMBL
aHaIM3a JAHIBIX H 1X MOJICTHPOBAHKE B
MATLAB / A.A. Cupora — Cankr-
[TerepGypr : BBX-Iletepbypr, 2016. —
38l c.

https://e.lanbook.com/book/59646

Kupcanor D.A., Cupora A.A. Obpaborka
HpopMalHH B IPOCTPAHCTBECHHO-
pacrpe/ie/IcHHBIX CHCTEMAX
PAIMOMOHHTOPHHIA; CTATHCTHICCKHIM 1
neifpoceTenoit moaxoael. M3 "dusmariur",
2012, 344 c. ISBN

978-5-9221-1420-2

004.9 124

0069 E32

L

| 231.547 B56

J{Bopxoruy, B.IT. Iugpossic
BH/ICOMH(OPMAIHOHHBIC CHCTEMBI
(Teopus 1 npakruka) / B.I1. JIBopkosu,
A.B. JIBopkosuy. - M. : Texnocdepa,

1 2012. - 1008 c. N
Henames B.A., I'puropees K. S3biku
[POrpaMMHPOBAHHA B MO/ICTHPOBAHHH H
o6paGotke uadopmarmun. MATLAB:
yueh.-met. nocodue — CI16.: IYAIL
2021.-117c. vl

Jlymanu T., Po6con C., Kaiin C., bowm 5.
Bk ororpammerpust u 3D-
speuue: [lep. Kise B. A Kusss B. B. //
JIEH AHJL, 2018. 704 ¢. [SBN 978-5-
9710-5298-2.
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Cusnkos B. C. [IpaMete u oOparusie 3aj1a4u
BOCCTAHOBJICHHA H300PaKCHHUIA, CIEKTPOCKOITHH
u Tomorpaun ¢ MatlLab: YueGroe nocodue.
Wan. "Jlans", 2022, 412 c. ISBN 978-5-8114-
2754-3

8. Ilepeucur uH(GOPMAIHOHHEIX TEXHOTOrHIT
8.1. llepeyens mporpaMMuoro 00ecnedyeHus, HCHOIB3YEMOI0 TPH  OCYILECTRICHHH

06pazoBATEILHOTO MPOIECCa 110 JIMCIMILTHHE.

[lepeuens HCIOB3YEMOTo NPOrpaMMHOro ofecrieucHus npe/icrasicH B raduuue 10.

Ta6muma 10— [lepeuens nporpaMmuoro odecrneucHus

Ne /i |

Haumenopanue

1 | [porpamwmiktii mpojtykt Matlab R2021b

8.2. [lepeuens

HHOPMAIIHOHHO-CIIPABOY HBIX

CHCTCM,HCITOJIB3YCMBIX npu

OCYUICCTRICHHH oﬁpasosa’rc:n,noro [pomecca o JIMCUHIUTHHE
[[cpeqcub HCIIOJIB3YEMBIX uucbopmalmouuownpanowme CHCTCM  NPCJICTABJICH B

Tabmue 11.

Tatmuna | 1- [lepevens uH(OpPMAIIHOHHO-CHPABOYHBIX CHCTEM

7. TlepedeHs ICKTPOHHBIX 00Pa3OBaTEILHBIX PECYPCOB
HIOPMAIHOHHO-TEICKOMMY HHKAIMO N0t cetu «MuTepuery
Ilepeuenn ITEKTPOHHBIX 00pa3oBaTeILHBIX pecypcoB nH(OpMALHOHIIO-
TENEKOMMYHHUKAIHONHOH cetd  «MuTepHeT», HCOOXOMMMBIX UL OCBOCHHA  JIMCLHILIHIBI

npusejie B Tabiure 9.

Tabamma 9 — Ilepeucib HJICKTPOHHBIX 00Pa3OBATCHBHBIX  PECYPCOB  MH(OPMALMOHHO-

TEJICKOMMYHHK&HHOI[ElOﬁ CCTH ((”HTCp[IE’I‘))

Newn | Hanmenopanue

! He npeayemorpeno

URL anpec

Haumenopanmue

https://e.lanbook.com/book/185706

E¢umon A. K., Konuaes J[. A, Jlorunos A. A..
Mypatos E. P., Hukndopos M. 5., Hosukos A.
H., [lasnos O. B., Ycriokos /1. K., Xononos
HU.C.. IOkun C. A. BB0/1-BBIBO/I H300paKeHHId B
ABHAIMOHHBIX CHCTEMAX TCXHHYECKOr0 3PEHHA.
Uz, "Ousmaraut", 2020, 248 c. ISBN 978-5-
0221-1884-2

9. MarepuanbHo-Texuuueckas 6a3a
CocraB  MaTepHATBHO-TEXHHICCKOR  0a3bl, HEOOXOJMMOM U OCYIIECTBICHHS
00pa3oBareIbHOT0 MPOIECCa 10 JIHCIMIUIMHE, NPEACTaBIcH B Tabie ]2,

Tabanna 12 — Cocras MarepHalbHO-TEXHUYECKOH Oasbl

‘ Homep aymropuu
I (rpu 1HeOGX0IMMOCTH)

No HaumenoBanue cocraBHOi yacTH
/i MarepHallbHO-TEXHHYECKO#H 0a3bl

Jleknmponnas ay MTopua B.M., ayn. 32-04

2 | CrenmanusupoBantas 1a6opaTopHs HHTEICKTY AThHBIX | B.M, ayn. 22-09
TEXHOJIOTHI M MOJICTHPOBAHUA CIIOMKHBIX CHCTEM




10. OuenouHple cpe/ICTBA JUIS POBE/ICHUS IIPOMEXKYTOYHON aTTeCTaluu [ j - MHJIHKATOpPA
10.1. CocTap OIICHOYHBIX CPE/ICTB JUIA [POBEIEHHA NPOMEKYTOYHOH aTTCCTaluu 1 - Kiaccudmkarms nporpaMMHo-aniaparHeix cpeicTs ciopa u r MK-2.Y.1
OBYHAIOUTHXCA 110 JIMCIMIVIMHE NpuBe/eH B Tabmune 13. i | npe106paboTky AAHHEIX S )
Ta6imua 13 — Cocras O1IEHOMHBIX CPE/ICTB JUIA LIPOBE/ICHHA IPOMEKYTOYHOM aTTecTalHi g 3a1a4u IPOrpaMMHO-AITIAPaTHBIX CPEICTB cGopa i Ilpeﬂoﬁpﬁnﬁ k431
\ Buj npoMexyTo4YHOI aTTecTalul IlepeueHs OIEHOYHBIX CPEJICTB JIAHHBIX
N Dk3amen 'CHHCOK BOIPOCOB K 9K3aMEHY 3 | Kakue ectb rans cGopa peabHBIX JAHHBIX IK-4.¥.1
4 Kakue ecth 3Taribl 11pe100paboTKy pealbHbIX JaHHbIX IK-2.¥.1
10.2. B kadecTBe KpUTCPUEB OLEHKH YPOBHA  chopMHUpOBaHHOCTH (OCBOCHMS) 5 Kakue GEIBAIOT npoﬁﬁé.ﬁii cO0pa peabHBIX aHHBIX 1MK-4.3.1
KOMTICTEHIHiT 0GYJQIONMMUCA NPUMEHACTCA S-0aUIbHAA KA OUCHKH CcQOpMUpPOBAHHOCTH 6 Kakue GBIBAIOT MCTOIBI H CTAHJIAPTH H(POBEIX aY/IHOCPE/ICTB [IK-4.V.1
KOMIETEHIMI, KoTopas 1puBejieHa B radimie 14. B Teuenne ceMecTpa MOKET MCIONB30BAThCA 7 Uro ecth cirva-eba Moy smis, Gopvar DSD ) K2V 1
100-6aubHas  mKajda  MOJIY/IBHO-PCHTHHrOBOM  CHCTEMBl  YHHBCPCHTETa,  IIpaBuiia 8 T po—— E.TIFDpHTMLl“C)-KaTHX ayMO(AILIOB C MOTCPAMH T K431 |
MCTIO B30 BAHHA KOTOPOIi, YCTAHOBIEHEI COOTBETCTBYIONIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM 9 OIMILHT, 4TO eCTh IPHTCILHOE BOCHpHsTHE IH(POBLIX W30Bp@KcHNH | [TK-4.Y.1
_I.Y/\l'[, . 10 | Kakue nseroBsie MoJeu Jutst IIHGPOBEIX H300pakeHHI [IK-2.¥.1
['abmuia 14 —Kpurepiu 0lleHKH YPOBHA CHOPMUPOBAHHOCTH KOMIICTCHITHIH 1 JlaliTe OIECAHME HOBATHIN: B K431
Og%:;::}’g?:;;“‘ XapaxTepicTHka c)OpMHPOBAHHBIX KOMIICTCHLIHI a) rpaieHT APKOCTH
— ofydaronmiics 1y0OKO M BCECTOPOHHE YCBOMII IPOrpaMMHbLI O) EAMME- KOPPCRITIN.
MaTepHan; 12 Ommumre 6a308bIe CTAIIAPTH LMQPOBBIX H300paXkKeHHil [IK-4.¥.1
— YBEPEHHO, JIOTHHYHO, MOCICAOBATEBHO H IPAMOTHO €r0 H3NAracT; 13 - Onmumire Metojibt peoGpazoBanus udpoBoil BU3yaTLHOI [K-2.¥.1
COTIHION — OIMUPAACh Ha 3HAHMA OCHOBHON M JIONOJHUTE/ILHOM JMTEPATYPbI, HH(OPMAIHH B IEIAX €€ CHKATHA, MACKMPOBAHNSA H KOJMPOBAHHA JUL
o TECHO PUBA3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHA € NPAKTHIECKOI i 1IEpe/lady BO BDEMEHH HIIM IIPOCTPAHCTBE o
JICATE/ILHOCTRIO HANPABICHHUA, 14 } JLnist wero npejinasnaueHtbl 1POrPamMMHO-aIAPATHBIEC HHCTPYMEHTEI [TK-4.3.1
— yME:10 000CHOBBIBACT H APTYMCHTHPYCT BRIIBUIAEMBIC UM HJIEH, cbopa 1 o6padoTkn (oTo- H BHcoAannbix: Image Acquisition Tool
— JICTACT BBIBOJIBI U 0606u1enim; . Matlab
— - CBO@QJ—”MW-C"CWMD“ CHETEATHAMPORIHHBIX TIONATER, e 15 [Tocrpoiire ojmin u3 MeTo/10B npeodpazoBanus HPPOBOH BH3vaisHoi | [TK-4.V .1
— 00YHAIOUHICH TBEPIO YCBOWI HPOTPAMMHEL MATEPHATL, FPAMOTHO H A
[0 CYUIECTBY H3/aracT ero, OIHpasch HA 3HAHHA OCHOBHOI S :
JIHTCPATYpPBI; x
AT — He ﬂogfixae’r CYLIECTBEHHBIX HETOYHOCTCIH; ) 0) MaCK“PQBm‘“’F .
o S | — yBA3BIBACT YCBOCHHBIC 3HANMA C TNPAKTHYECKOH JICATEILHOCTREO B) KOJIMPOBAIHA JUIA [IEPE/IaYH BO BPEMEHH WIH IIPOCTPAHCTBE, o
HAPAB/ICHHS, 116 Kakue ObIBaIOT METO/IBI M CTAHJIAPTHI HIM(POBOT0 BH/ICOIAHHBIX [IK-2.¥.1
— APrYMEHTHPYET HAYYHBIC [TOI0KCHHA, 17 [lepedncMTe H ONHUIITHTE METO/BI CHKATHS BHICO [TK-4.3.1
— JIC/1aET BBIBO/IbL U 060GIICHUA; __ 18 [TocrpoiiTe U POCMOHCTPHPYIITE OJIMH U3 METO/IOB Cxkaths Bujico B | [IK-4.V.1
—BIAACCT CHOTCMOH CIICUHAMSMPOBALIHLIX IIOHATHE. = nporpaMmuoii cpejie. Onummre opmar MPEG4.
~ 06y4aIOMMHCA YCBOMIT TOILKO OCHOBHO IPOrpaMMHbii Marepual, 0 e e K2V 1
::ﬁ'rgy::;m,? u3jlaraer ero, ONHPAasCh Ha 3HAHHA TOIBKO OCHOBHOH 1. e e BHJ}ICOKaJIPOB B
iR |~ ﬂo‘ljrycx[;m‘ HCCYLICCTBEILIC OMIMOKH 1 HETOHHOCTH; i §) MOTOK BHJICOKA/IPOR. ;
CAATELON — UCIBITHIBACT 3aTPY/IHCHUA B NPAKTHYECKOM IPHMEHEHHH 3HAHWH 20 Kakue cymectByior Bujieo kojieku cramjiapra H.264/MPEG-4 AVC. [1K-4.3.1
HATPaBIICHI; 21 OnuumTe MEpCeKTHBLE POrPaMMHO-AIIAPATHEIX CPE/ICTB BH/IEO [TK-4.Y.1
| — cnaBo apryMeHTHPYCT HaY4HBIC MOTOKCHUA; (UHD, HEVC).
— 3ATPY/HACTCA B POPMYIMPOBAHIH BRIBO/I0B U oboGmerii; N 22 Jlaiire onpe/ie/ieHne NOHATHIO — JIHjIAPHBIC JIAHHbBIC IIK-2.¥.1
— ACTHHHO BIA/ICET CHCTEMOIT cnclmam:rmponaauuux TOHATHIA. ‘ 73 OMMIINTE METOB! 1 CTANAPTE THAAPHBIX JAIHBLX K-43.1
» :i);:la;(:;mncn HC YCBOMJI 3HAYUTEIILHOH HacTH [POrpaMMHOro 24 T B ST m— K4V 1
T mmma—— JIOIYCKAET  CYUICCTBEHHBIC  OMMOKM ¥ HCTOUHOCTH  [IpH = fla'i“”x-
- PACCMOTPCHHHN NPOGIIEM B KOHKPETHOM HAIPaBICHHH; . JlaiiTe OnMHCaHKE MOHATHIO 06/1aKa TOUCK K2V 1
— MCIBITHBACT TPY/IHOCTH B [IPAKTHYECKOM HPUMEHCHHH 3HANHIT; 26 I[Tepeunciure 1 ONMLINTE CTAHAPTHEIC OHOIMOTCKH W TEXHHKH JUIA [1K-4.3.1
— HE MOKET apryMEHTHPOBATE HAYHHBIC MOTOKCHIA, AHATM33 M BU3YAIH3ALMHN JIH/IAPHBIX JIAHHBIX
— He (POPMYIIUPYCT BEIBOJIOB 1 0GOGIICHH. 27 | [pojiemoHcTpupyiite 06palboTKy JIHJIAPHBIX TAHHBIX C MOMOLIBIO [K-4.¥.1
unctpymenra Lidar Toolbox Matlab

10.3. Tuiossie KOHTPOIBLHBIC 34/1aHMA WIIH HHBIC MATCPHAIBL.

Bonpocel (3a1auu) U IK3aMeHa npejicTapiessl B radamue 15,
Boupocel (3a1aun) s 3auera / audig. 3auera npectasicHsl B rabauue 16.

la6imuua 15 — Bonpoce! (3a1a4u) U1 JK3aMeHa T 16— ionrous (ases] i sinein | mlip, J0ie 7
[ Newu | [epeuctih BONPOCOB (3a/12°) JTA IK3AMCHA | Kon | I No /it | [lepeuens BONpocos (3aau) jui sauera / uapd. savera | Kon |




| | HENHKATOPE

VueGHbIM [LIAHOM HE MPEIy CMOTPEHO

Ilepeuens TeM JUIA KypCOBOIO MPOCKTHPOBAHWA/BBINOMHCHIA KYPCOBOH paGOThI
npejcrasieHsl B Tabune 17.
TaGmuua 17 — [Tepevens Tem UL KyPCOBOr0 NPOCKTHPOBAHKS/ BBLIOIHEHHA KYPCOBOI paboTht

Nt [TpHMepHBIil MepeteHb TEM TS KYPCOBOTO NPOCKTHPOBAHHA/BEITIOTHCHHA
s KypcoBOii paboTst

VueGHBIM [IAHOM HE 1IPEJ1YCMOTPEno

Bonpockl Ul [POBEJACHHA [POMEKYTOMHONR arTecTauud B BHAC TECTHpOBALMA
npesicrasienst B Tadnune 18,

Ta6nuua 18 — [IpuMepHBIi epeyens BONPOCOB JUIA TECTOB

Ko

{ul EpHBII [1epeUeHb BOIIPOCOB jUIS TECTOB
Ne /it [Tpumep p POCOB JUU dEATapR

L_ | YucOHBIM [UIAHOM HC ITPE/TyCMOTPEHO

[lepeucth TeM KOHTPOJIBHBIX PafoT MO JMCIMIIHEE 0OYHAIONHXCA 3a04MHOH dopmbl
o0yueHus, (pe/IcTaBIcHbl B Tadauie 19.

Tatuuua 19 — [epedenb KOHTPOIBLHBIX paboT

Ne ni/nn [Tepeuetb KOHTPOJIBHBIX pafor

1 | Koraccudmkaiuis mporpaMMHo-atiiapaTHeIX cpejicTs cbopa u 1pe/100padoTKH TaHHEBIX
EN Kakue ectb dTansl c0opa pealbHBIX JIaHHBIX

3 Kakue ecTb Tans! npe1o0paboTky peaibHBIX JAHHBIX

4 JUIst 4ero mpeiHa3HaueHbl IPOrPaMMHO-AITIAPATHBIC HIICTPYMEHTBI cBopa i

| o6paGotku doTo- n Bricoranukx: Image Acquisition Tool Matlab.
Jlnis wero npenasuaven uucrpyment Lidar Toolbox Matlab

IlepeuucuTe U OMHIIATE MCTO/IbL CHAATHA AYIHO-, YOTO- U BHICO/IAHHBIX

3

6

7 ONMITATE METO/IbI I CTANIAPTHI IMJAPHBIX JIAHHBIX
B [lepequcIuTe M ONMUIINTE CTAH/@pTHLIC OHOTHOTEKH H TEXHUKH JUIA aHalH3a |
BH3YUTH3ALHI JIHIaPHBIX JIAHHBIX

9 JlaifTe onpe/ie/enne HOHATHAM: 00,1aK0 ToUeK, 1idposas BU3yaIbHAd uHpopmarus
10 Jlaiire OlIpe/ICIICHUE TOHATHAM: TPAIHCHT APKOCTH, [IBETOBAA MO/IC/IDb, FaMMa-
KOppeKLHA
11 Jlaifre onpejieieHne MOHATHAM: CKATHS, MACKHPOBAHUC, KOTHPOBAHME JIAHHBIX
12 OUUIIMTE METOJIBI M CTAHJIAPTHL JIWIAPHLIX JIAHHBIX
10.4. MeToiMuECKHE — MATCPHAIBI,  ONPEIENSIONHC  MPOUEJYPLl  OUCHHBANHSI

MHMKATOPOB,  XapaKTEpH3yIOWMX OTambl  (OPMUPOBAIMA  KOMICTCHIMIL, -~ cojiepakarcs B
JOK@ILHBIX  HOpMaruBHbIX  akrax ['YAIL  periiaMeHtHpylomix  mopsjok 1 TpoHeiypy
NPOBE/IEHHA TCKYIIEr0 KOHTPO/Isl YCIERACMOCTH 1 IIPOMEIKYTOMHOH aTTecTalmm 00y4aOIMXCA
['YAII

11. MerojHueckue YKasauua JUisa Dﬁy‘lﬂiOIllHXCR 110 OCBOCHHIO JIMCIHIUIHHBL

11.1. Merojuueckue ykasanus Ui 00yHaiOUMXCA MO OCBOCHHMEO  JICKIHOHHOIO
MarepHana.

OCHOBHOE HA3ZHAYECHHE JTEKIMOHHOIO MATCPHATA — JIOTHMYECKHM CTPOHHOE, CHCTEMHOE,
rayGokoe M AcHOe M3OkKeHHe ydeOHOoro marcpuana. HasnaueHue COBPCMCHHOM JICKIMM B
paMKax JHCIMILTHHLL HE B TOM, 9TO0bL [OJyUYHTH BCIO HH(OPMALUAIO 110 TCMC, @ B OCBOCHHH
(yHIaMEHTAIBHEIX  [POGACM  JIMCIMIUIMIG,  MCTOJIOB  HAYHHOO  [O3HAHHA,  HOBCHIMX

JIOCTHKCHHI HayqHON MbICiH, B y4eOHOM Iponecce JeKIHA BBIOIHACT METOI0N0IHYECCKYIO,
OpraHu3aMOHHYI0 H HHPOPMAaMOHHYI0 (GyHKIMA. JIeKIHA pacKpeIBaeT HOHATHHHBIA armapar
KOHKpPETHOi 00JacTi 3Hauus, €€ 1poGieMbl, JacT HEILHOE MNPEACTABICHUE O JMCIMILIMHE,
TOKa36IBACT B3AHMOCBA3L C JIPYTHMH JIMCLIHIUTHHAMH.

IInanupyeMble pesylITaThI MPH OCBOCHHH 00y9alOIIMMHCS JICKIIHOHHOTO MaTepHaa:

— [OJYYeHHC COBPEMCHHBIX, IEIOCTHBIX, B3aMMOCBA3AHHEIX 3HAHMHA, YpPOBCHD
KOTOPBIX 0NPE/IEIACTCS UENCROH YCTAHOBKOM K Kdik/I0H KOHKPETHON TemMe;

~  II0JIYYEeHHE OIBITA TBOPYECKOI paboThl COBMECTHO € MPENO/IaBaTENeM;

— pasBuTHE  UPO(PCCCHOHATBLHO-JICTOBBIX  KayecTB, JOOBM K HpeaMery H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIILTCHHA.

~  [0ABJIEHHE HEOOXOHMOTO HHTEpeca, HeoOX0JAMMOro JUIS CAMOCTOATENLHOMH paboThL,

— MOJYYCHHE 3HAHWH O COBPEMCHHOM YPOBHE pa3sBUTHS HAYKH M TEXHUKH H O
[POrHO3¢ HX Pa3sBHTHA HA OMMKAHIIME rO/IbI;

—  HAYYHTHCA MeTojimdccky 0OpabarbiBaTh Marepuan (BBIICIATH IJ1aBHBIC MBICIH H
[OJIOKCHHA, TPHXOJMTH K  KOHKPCTHBIM — BBIBOJIAM, HOBTOPATH WX B PasiMYHBIX
¢hopmyHpOBKaX);

—  [OJYYCHHE TOYHOTO MOHMMAHHA BCEX HEOOXOIMMBIX TEPMHHOB M HOHATHIA.

JleKUMOHIBIH  MAaTCPHA  MOXKET  CONPOBOX/IATBCA  JIEMOHCTpALMEl  CHAijoB ¢
MCIONG30BAHMEM  Pa3aToYHOro MAarcpuaia NpH MPOBCJICHMH KOPOTKHMX JIMCKYCCHI 00
0cO0CHHOCTAX HPUMEHEHHS OT/ICBHBIX TEMATHK [0 IUCUMILIHHE.

CIpyKTypa npe/iocTaBIeHus JICKIIMOHHOT0 MaTepUaa:

— M3noxenne TeOPETHYECCKUX BONPOCOR, CBA3AHHBIX C PACCMATPHBAEMON TEMOI

— OnMcaHue aNmaparHelX M [IPOrPAMMHBIX  CPEICTB, MCTOJOB M &TrOPHTMOB,
PUMEHACMBIX JUIA PCIICHHA 3aJa4 110 1pOrpaMMHO-almaparieiM —cpejicrsa  cOopa u
MHCTpyMenTaM 00paboTKH JIaHIbIX

— O6o0uenne H3T0AKCHHOTO MaTCpHANa

— OTBETHI HA BOIHUKAOIIME BONPOCHI [0 TEME JICKIIHH.

112 Merojuyeckne ykasaHus JUis 00Y4HarOUMXCA (10 BBIIOJIHEHHIO 1a0opaTopHbIX
paGot

B xoje BbinoiHeHus saboparopieix  pabor oOydaiouuiics Jlojken  yrayOuTe |
3aKPEIHTE 3HAHMS, NPAKTHYECKHE HABBIKW, OBJIAJIETh COBPEMEHHON METOJMKOA M TCXHHMKOIM
JKCHEPUMEHTa B COOTBETCTBHM €  KBAJIM(HKAIMOHHON XapaKTCPUCTHKOM 0Dy4aromerocs.
Boimosnenne 1adopatopHeix paboT COCTOMT W3 IKCHEPUMEHTAILHO-PAKTHYCCKOH, pacucTHO-
AHATUTHYECKOM 4acTeH M KOHTPOIIbHBIX MEPOIPUATHIA.

Brintonsenue 1abopaTopHbix pabotr o0yqalomMMes ABIAETCA HEOThEMICMOI 9acThio
M3YMCHHS JIMCIUIUIMHBL, OHPEJE/IAeMOH  y4eOHBIM IUIAHOM, W OTHOCHTCH K CPE/ICTBAM,
00eCTICHMBAIONIMM PEIICHHE CIE/LYOIIMX OCHOBHBIX 3a/1a4 00y4alomerocs:

— npuoOpercHHe HABBIKOB  HCCIEJ0BAHMS  [POLECCOB, ABICHHA M OOLCKTOB,
H3YHACMBIX B PAMKAX JIAHHOH JIMCIMILIMHBL;

—  3aKpeILICHHE, Pa3BUTHE M JIETAIM3allUs TCOPETHYECKUX 3HAHHM, NOIYYCHHBIX HA
JIEKIMAX;

~  1oJIydeHHe HOBOH HI(OPMAIHH 110 H3YUacMOii JIHCIHIUTHHE,

— upuoOpercHHe  HABLIKOB  CAMOCTOATEABHOH — pabotel ¢ 1aboparopHbIM
000py10BaHHEM W HpUGopamMH.

3ajanye 1 TpeGOBAHMS K MPOBCJICHUIO 1a00paTOpHbIX pabot
3ajanve u TpeOOBaHIE K MPOBCACHUIO MalopaTOpHBIX paboT HPHBOJATCH JUIA Ka#k10i

paﬁo'rm B MCTO/IMYCCKHX YKa3aHHAX.

Crpykrypa u (popMa ordera o 1a00paTopHol EEGOTC




1. TuryneHei auct

2. llems 1 321294 paboTEL.

3. TeopeTHueckue CBE/ICHUA O METO/IAX PEHICHHA NOCTABICHNBIX 3a/1a4
4. CxeMa aJiropMT™a MOJICIIMPOBAHUA

5. Pesyusrarel M3MepeHHii H pacyeToB

6. ['paddeckue 3aBHCHMOCTH M JTHCTHHI HPOIPAMM

7. BeiBojet

TpeGosanns k odopmicHHIo oTyera o jiaboparopHoil pabore

Otuer npejocrapisercs HHIMBHAYAILHO CTYJICHTOM, B newarHoil (Qopme. Jlomken
COOTBETCTBOBATL NPHHATOH cTpykType u Qopme. TaGmuiel u rpaUk# J0OJKHBL HMETh
HaspanuA. Bemsoasl 1o padore AoKHBL OblTh  copMy/idpoBanbt B (OpME OTBETOB Ha
nocrapieHueie B paborte 3ajgadum, 00A3aTENBHO CO CCHUIKAMH Ha TOJYHEHHBIE PACYETHBIC
3HAYCHHUA H rpaHUECKHE 3aBHCHMOCTH.

MerojiMueckie yKa3aHus JUIA NPOXO#IEHHs 1a00paTOPHOTO MPAKTHKYMA:

1. Henamer B.A., I'puropees E.K. S3biku nporpaMMHpOBaHHS B MOJIC/IMPOBAHHH H
obpaborke uupopmarmn. MATLAB: yue6.-mer. nocodue — CI16.: ['VAIL 2021. - 117 c.

2. [llenera AL, Henamer B.A., I'puropees E.K. Crarucruueckue METo/nl aHAIH3a,
MO/ICIHPOBaHHMS H 06paboTKHM aHHbIX: yueb.-meT. mocobue — CI16.: I'VAIL 2021. - 94 ¢,

11.3. Merojudeckne yKazaHus JUIS 00Y4arOIMXCA 110 [POXOHJICHHIO CaMOCTOATEILHOT
paborht

B Xojie BBINOIHEHUA CaMOCTOATEIBHOI paboTel, 0GYHatOMIHICS BBINOIHACT pafoTy Mo
3QJIaHHI0 M IIPH METOIMUECKOM PYKOBOJICTBE [PEIojlaBaresis, Ho 03 ero Herocpe/ICTBCHHOro
YHaCTHAL.

Jlns obywalonmmxcs 1o 3a04HOE opme o0ydeHus, camocTosTelIbHas padoTa MOKET
BK/IIO4ATh B ce0st KOHTPOJIbHYIO paboTy.

B npouecce Buinmonnenus caMmocroatelbHoit padorel, y oOyuaiouierocs GopMupyercs
tenecoo0pa3Hoe IUIaHHpoBaHKe padoyero BpeMEHN, KOTOPOe MO3ROIAET UM PA3BHBATh YMCHHS
M HaBBIKH B YCBOCHHH M CHCTEMATH3ALMH [PHOOPETAEMbBIX 3HAHHI, 0GCCIEYHBAET BbICOKHIH
YPOBCHL  YCIEBAEMOCTH B 1EPHOA OOYYCHHMA, [IOMOIACT [OJYYHTh HABBIKH [IOBBIIICHHSA
PO ECCHOHAIBHOIO YPOBHSL.

MeTo/IHYECKHMH  MaTCpHAIAMK,  HAIPABIAIONMMH  CAMOCTOATEbHYIO  paloTty
O0YHAIOIHXCAABIAIOTCH

~  yueOHO-METOIHUCCKHI MaTEpHal 10 JHCIHILIMHE!

—  MCTOJMYCCKUC YKA3aHHsA 110 BBIMOMHCHHIO KOHTPOJIBHBIX paboT (Ui oOydatomuxcs
110 3304H0iH opme 0OyICHHS ).

11.4. MeToanyecKHe yKa3aHHA /Ul OOYHAlOMMXCA [0 MPOXOAKICHHIO TEKYLIEro
KOHTPOJIA YCIEBAEMOCTH.

Tekymmii KOHTPOJIbL YCIEBAEMOCTH MPEAYCMaTpPUBACT KOHTPOIL KauyccrBa 3HAHMI
00yqaIoUMXCA, OCYIICCTBIACMOI0 B TCUCHHE CCMECTPA C LC/IBIO OICHHBAHMA X0/1a OCBOCHHA
JIACLIMILTHHEL.

Texkylmii KOHTPOIbL YCIEBAEMOCTH [IPEAYCMATPUBACT KOHTPOIL KavyecrBa 3HAHMIT
00y4aIOUIMXCA, OCYIICCTBIACMOr0 B TCYEHHE CEMECTpa C LEIbIO OLECHUBAHHA X0/l1a OCBOCHHA
JMCHMIDIHEBL, OCYIICCTBIACTCA B COOTBETCTBHH ¢ TpeGopanuamu Ilonoxennit «O rexyiem
KOHTPOJIE YCIEBAEMOCTH M NPOMEKYTOUHOH aTTecTaiiMu cryieHToB ['Y Al ofydaroumxes o
TIpOrpaMMel BBICIHICT O oﬁpazoaaum» u «O MOﬂyﬂb[[D-pCﬁTHHl‘OBOI‘:{ CHCTCMC OIICHKH Ka4ycCcTBa
yuebHoit pabothl cTyjieHToR B ['Y ALy,

11.5. Meroanyeckne yKa3aHud JUIA 00YHAIOMIMXCA 10 [POXOAJICHHIO TPOMEXYTOYHOM
arTecTanuu.

[lpomekyrounas  arrecramus — OOy4alOUMXCA  NPEAYCMATPHBACT  OLEHHBAHHE
HPOMEAKYTOMHBIX M OKOHYATEIILHBIX PE3YIbTaroB o0y4eHHs no jmcumiuiiae. Ona BKIoYaer B
cebn:

— OK3aMeH — Qopma OueHKM 3HAHMil, TOTYYCHHBIX OOy4@IOIMMCA B IpoNEcce
H3YHCHHA BCCH JMCLMIUIMHLl HIIH €€ YaCTH, HABBIKOB CAMOCTOATEBHOI paGoTh, cnocoGHOCTH
[IPHMEHATh MX JUIS PCHICHHSA NPAKTHYECKHX 3ajav. DK3aMeH, Kak [PaBuio, NpPOBOJMTCA B
IIEPHO/L IK3AMECHAIMOHHOH CECCHM M 3aBEpLIACTCA AaTTECTAIMOHHON OUEHKOH «OTIHYHOY,
«XOPOLLO», «YAOBNETBOPHTEIBHO?, KHEYA0BICTBOPHTENBHOM.

Cucrema OLEHOK MPH NPOBEJICHHU HPOMEKYTOYHOMH ATTECTAIMH OCYIIECTBIACTCA B
cootBerctBuM ¢ TpeGoanuamu Ilonoskennit «O TEKyleM KOHTPOIC YCHEBACMOCTH i
HPOMEKYTOYHOMH arrecraiin CrygeHTos ['VAIL 00yqarImHXCcs 110 [porpaMMbl BHICIIETO
obpazopaima» 1 «O MOKYTHHO-PEHTHHIOBOM CHCTEME OLEHKH KauecTBa yueOHOH paGoThl
cryaenros B 'Y ALy
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