degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AHanu3 reonpoCcTPaHCTBEHHBIX JAHHBIX
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa ynpapisromIdX 1 HHPOPMALMOHHBIX CHCTEM

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: B.A. KHs3b, KaHJ. TEXH. HAyK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl YIpasiIsiomux 1 nHpopMauroHHbIX cucteM 14.03.2024



AHHOTANMA
JucnuruinHa “AHanu3 TeonpOCTPAHCTBEHHBIX JAaHHBIX” MMEET IeNlb JaTh 00ydaeMbIM (yHIaMeHTalbHBIC
3HAHHA 110 TEOPETHYECKHMM OCHOBAM W METOJaM IIONY4YeHUS W OOpabOTKH TeomnpoCTPaHCTBEHHON
nHpOpMAaIIUU B 00JIACTH aBUAIIMOHHBIX CUCTEM.
[MpeaMeToM AMCHUILIMHBI SBISIOTCS OCHOBBI TEOPHH AMCTAHIMOHHOTO 30HIUPOBAaHUS 3eMJIM M aHaln3a
JUCTaHITMOHHOTO 30HIMPOBAHUST; TIPUHIIMIIEI TOTYYSHHUS 1 00pabOTKH, aNTOPUTMBI KOMITJIEKCHON 00paboTku
reoNpOCTPAHCTBEHHOI HH(POPMAIIHH.
Kypc Taxke BKIIIOYaeT MOIYJb MO TEOMATHKE, TO €CTh IaropMam, JaT9MKaM U METOIOJIOTHSM, CBSI3aHHBIM
co cbopomM, oOpaboTkoif, aHanm3oM W uHTepnperanueir (2D/3D) naHHBIX, OTHOCSIIUXCS K 3EMHOU
MOBEpXHOCTH. PaccmarpuBarotrcs Takue miar(opmbl, Kak CITyTHUKH Wi OecrmuiotHble JIA, naTuuku, Takue
KaKk JUJapHble WM OOpPTOBBIE KaMepbl, a TaKKe TaKHe METOAbl, Kak (OTOrpaMMeTpus, Ja3epHoe
CKaHUPOBAHUE, T€OAE3Hs, TOmorpadus u T. 1.
OcHOBHBIE pe3yNnbTaThl OOY4YEHWS BKIIOYAIOT B ce0s 3HaHUS B O0JAacTH NPUHIMIOB pPabOTBl U
MPOCKTUPOBAHUS PA3IMYHBIX [JaTYUKOB, HCIOIb3YyEeMbIX B JUCTAHIIMOHHOM 30HIMPOBAHUM 3eMIIH,
NPAaKTHYECKUE HABBIKM TPOCKTUPOBAHMS OJKCIEPUMEHTa B OOJIACTH TUCTAHIIMOHHOTO 30HIUPOBAHUS C
MPUIOKECHUSIMH K IPAKTHYECKUM 33/1a4aM aBUAIIMOHHBIX CUCTEM.

1. lean u 3apa4n

enab JUCUMMINHBI
- 1aTh 00y4aeMbIM (PyHJIaMEHTAIbHBIC 3HAHUS 110 TCOPUHU CIIOKHBIX TEXHUYCCKUX CUCTEM, CHCTEMHOTO
aHaln3a, METOJOB aHalW3a JaHHbBIX, METOJOB 00pabOTKM H300pakeHUH, METOMOB MAITUHHOTO
00yYeHHs, MATEMATHICCKOTO MOACTHPOBAHUS.

3agauu JUCHUILIHHBI
- OCBOCHHE CTyICHTAMH OCHOB T'€OIPOCTPAHCTBEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;
- TpUOOpEeTeHHE TEOPEeTWYECKHX 3HAHWK B OONACTH METOIOB aHajin3a T'eOMpPOCTPAHCTBEHHHBIX
JIAHHBIX;

- NPUOOPETEHNE TEOPETUYECKUX 3HAHWH M HAaBBIKOB MPAKTHUYECKOIO HCIONB30BAHUS TEOPUU
00paboTKM TeoNpOCTPaHCTBEHHHON MH(OPMAIMK B aBUAIIMOHHBIX CUCTEMax MPH UX MPUMEHEHUH T10
Ha3HAYEHHIO.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI

pelieHus
OIIK-3 CriocobeH BoIOMpATh 1 (HITH) OIIK-3.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUIIOBBIX |POrPaMMHOC u anrmapaTrHoe o0ecrnieyeHue
Y HOBBIX 3a]1au B 00JIaCTH UH(POPMATUKH WH(POPMAIIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM
BBIYUCIIATEBHON TEXHUKHU, YYUTHIBAS OIIK-3.3 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
0COOEHHOCTH U OTPAaHMYEHUS PA3IMIHbIX METOIBI MPH PELICHUH HOBLIX 3aJa4, IIPUMEHSS 3HAHUSA W3
METOZOB peLICHUs Pa3ITUYHBIX 00JIaCTel HAYKH (TEXHHUKH )

OIIK-3.4 Brnameer aHaIUTUYECKUMUA U BBIYUCIUTEIHLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeer npUMEHATH MOMyYCHHBIC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNHU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH




MalCmaln1CurKrMn alllidpal 1 aJllUprimbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUHU

[IK-2.3 Nwmeer MIPaKTUYEeCKUN
HAy4YHO-HCCIIECAOBATEIbCKON  IEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
oOnact

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubmmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BHICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEACTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- TCOPCTUYICCKUC OCHOBBI ITIOCTPOCHUS CUCTEM I'COIMMPOCTPAHCTBCHHHOI'O aHaJIn3a JaHHbIX;

- OCHOBHbIE 0000IIIEHHBIE
TeONpPOCTPAH-CTBEHHHBIX JJAHHBIX;

XapaKTePUCTUKU

wiargopM M JAaTYUKOB  IIONYUYCHUS

- IPUHIIMIIBI TOCTPOEHNUS TeONH(DOPMALIMOHHBIX CHCTEM;
- METO/BI aHaJIM3a reOPOCTPAHCTBEHHHBIX JAHHBIX;
- COBPEMEHHBIE METO/IbI 00PaOOTKH TeONPOCTPAHCTBEHHHONW HH(OPMAIIMK B aBUAIIMOHHBIX CH-CTeMax

MPH UX IPUMEHEHHUH 110 HA3HAYCHHIO.
YMETB:

- CaMOCTOATEIHHO W3ydYaTh, AHAIM3UPOBATH W 0000MIaTh TEOPETHYECKUI HAy4dHBIA Marepuall,
HEOOXOUMBII JJIs1 HAyYHO-UCCIIEIOBATENbCKON eI TEIHbHOCTH;
- 9(ppeKTUBHO HCIIONB30BATH HA MPAKTHKE TEOPETUYECKUE KOMITOHEHTHI HAYKH: TMOHSATHUS, CYXK-ICHUS,

YMO3aKITIOYEHU S, 3aKOHBI.
BJIAJIETD:

- HaBBIKAMH Pa0OTHI ¢ HAYYHOH U TEXHUYECKOH JIUTEPaTypOii;
- METOIaMU 00pabOTKH TEONPOCTPAHCTBEHHHON HH(DOPMAINK B aBUAITIOHHBIX CUCTEMAaX.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [TpuHLIMTIBL JUCTaHIMOHHOTO ] 3
30HIMPOBAHUS 3eMITU
) Cucrembl JUCTaHIMOHHOTO 7 4
30HAUPOBAHUS
3 Mertonel  momydeHuss Hu - 00pabOTKH ] 4
JAHHBIX AUCTAHIIMOHHOI'O 30HIUPOBAHUS
I'eonnpopmarioHHbIe CUCTEMBI.
4 Konuenuuss ¥ nOpUHIUIBL TOCTPOCHUS 7 4
ic.
['eonpocTpaHcTBEeHHBIE MOJIENN, CHCTEMBI
5 KOODP/IMHAT, MIPOEKIINH, (hopmbl 8 15
MPEICTABICHHUS.
6 OmnpeneneHue ¥ aHaJIN3 CHEKTPAIbHBIX U 7 15
MPOCTPAHCTBEHHBIX CUTHATYP OOBEKTOB
7 Mertonpl W3BICUEHHUS] W WHTEPIPETALUH 7 15
re0NpOCTPAHCTBEHHBIX HH()OPMALIUH.
MerTonbpl UCKYCCTBEHHOI'O WHTE/UIEKTa B
8 00paboTKe JaHHBIX AUCTAHIIMOHHOTO 8 15
30H/IUPOBaHUS
Hroro yacos 60 75
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 1 (Ocennuii)

1. HpI/IHLII/IHLI JAUCTAHIIUOHHOI'O 30HANPOBAHUA 3emin

OCHOBHBIE TOHSTHSI TEOPHH 3JICKTPOMATHUTHOIO H3Iy4YeHHs U €ro OOHApy>KEHHsI C IOMOILBIO
npuOOpOB AMCTAHLIMOHHOTO 30HAMPOBAHMS (AaKTUBHBIX M TACCUBHBIX). THIOBas CIyTHHUKOBAs

MacCWBHas  CHCTEMa  JWCTAHIMOHHOTO  30HAMPOBaHWA.  [IpUMEHEHHs]  JAMCTAHI[MOHHOTO
3oHaupoBanus. bazosas o0paboTka u3o0paxenuit J13.

2. CuctemMbl AMCTAaHIMOHHOTO 30HANPOBAHUS

Knaccudukanuss cucreM JUCTAaHIIMOHHOTO 30HAMPOBaHUS. TUNBI W Ha3HAYCHHE JATYMKOB

AUCTAHIIMOHHOI'O 30HAUPOBAHU. HpI/IHI_II/IHLI paGOTLI.

3. MCTO,Z[BI MOJIyYCHUA U O6pa6OTKI/I JAaHHBIX JTUCTAHIIUOHHOTO 30HAUPOBAHUS

[lyacconoBckuii mOTOK coObITUH. Mopmens Jlankactepa mporecca ©O0€BBIX — JACHCTBUIA.
JIByxcTyneHuarass ¥ MHOTOCTyIIeH4aTass Mojelb Jlankacrepa. MnenTudukanus napaMmeTpoB MOAeIH
Jlankactepa mo wuHpOpManMU O pe3yabTarax OOEBBIX JEHCTBUUA. MeToj JIUHAMUYECKOTO
MIPOTrPaMMHPOBAHUSI.

4. T'eoundopmanmonnsie cuctembl. Kontenus u npuHIunsl moctpoenwus ['MC.



XapakTepuCTUKU MPOCTPAHCTBEHHBIX JAHHBIX. MeTonsl XpaHeHHs, 00paboTKM © aHajIu3a
IpOCTpaHCTBeHHON MH(popMaiu. OnpenesieHrne U NMPUMEHEHNE Pa3IMYHbIX TUIIOB aTpUOYTHUBHBIX
JAHHBIX.

Cemecrtp: 2 (Becennuit)
5. 'eonpocTpaHCTBEHHBIE MOJICIN, CUCTEMbI KOOPIMHAT, TPOCKINH, ()OPMBI IIPEACTABICHHS.

HeMOHCTpaL{I/IH HpaKTI/I‘{eCKOﬁ 3HAYUMOCTHU HU3YyUACMOI'0 MATCMATUYCCKOIO allrapara u €ro CB4A3u C
APYruMHU JUCHUIIIIMHAMU HAIlIPpaBJICHUS.

6. OmnpezienieHne U aHaINU3 CIEKTPAIbHBIX M IPOCTPAHCTBEHHBIX CUTHATYP 0OBEKTOB

OBnageHne METOANKON aHAIM3a U CUHTE3a PAAHORJIEKTPOHHBIX CUCTEM C IPUMEHEHHUEM MapKOBCKOM
TEOpUH OIICHWBAHMS CIy4YalHBIX IPOLIECCOB, a TAaKXKe METOAUKOW OLEeHKH 3(pdexkTuBHOCTH
ABHALMOHHBIX PAJHOIIEKTPOHHBIX KOMIUIEKCOB ITPU MPUMEHEHUH 110 Ha3HAYECHHUIO.

7. MCTO,I[BI HU3BJICUCHUA U UHTCPHPCTAINU I'CONTPOCTPAHCTBCHHBIX I/IH(l)OpMaLII/II/I.

OBnazieHre METOJMKON aHalM3a U CUHTE3a PAIMO3IEKTPOHHBIX CHCTEM C IPUMEHEHHEM MapKOBCKOM
TEOPHU OIICHUBAHMS CIYYallHBIX TPOLIECCOB, a TAaKXKE METOJUKOW OLUEHKH J(PPEeKTUBHOCTH
aBHALMOHHBIX PAJANO3IEKTPOHHBIX KOMIUIEKCOB IIPH IPUMEHEHUH 110 HA3HAYEHHIO

8. MeTo1bl HCKYCCTBEHHOTO MHTEJUIEKTa B 00pa0OTKe JaHHBIX JUCTAHITMOHHOTO 30HIUPOBAHNUS

HeMOHCTpaHI/I}I HpﬁKTPI‘-ICCKOﬁ S3HAYMMOCTHU HU3y4aCcMOT'0 MATCMAaTU4YC€CKOI'o arapara u €ro CBiA3U C
APYTruMHU JUCHUIIJIMHAMU HaHpaBJ'IeHI/II\/’I.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Yuji Murayama. Progress in Geospatial Analysis. Springer Japan 2012
2. Deren Li, Jie Shan Jianya Gong. Geospatial Technology for Earth Observation. Springer
Science+Business Media, LLC 2009
3. Antoni Moore, Igor Drecki. Geospatial Visualisation. Springer-Verlag Berlin Heidelberg 2013
cucreM (yueoHOoe ocodue). M.: ®I'VIT «TocHUUACY, 2010.

JlononHuTenbHAs TUTEpaTypa
1. Pavan Kumar, Meenu RaniPrem, Chandra Pandey Haroon SajjadBhagwan Singh Chaudhary.
Applications and Challenges of Geospatial Technology. Springer, Cham, 2019
2. Daniel Mclnerney, Pieter Kempeneers. Open Source Geospatial Tools. Springer International
Publishing Switzerland 2015

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha mpakTudeckux 3aHATHIX UCIONB3YIOTCS MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYAs IEMOHCTPALIHIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, U3ydarouiii Kype, J0JKECH ¢ OJHON CTOPOHBI, OBJIaJeTh OOLIMM MMOHATUHHBIM allaparoM, a ¢
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh 3HAHUS Ha NIPaKTHKE.

B pe3ynpTare MU3y4dCHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHA, ITOHATUA,
AKCHUOMBI, MCTObI 1OKAa3aTCJILCTB.

TCKYI]_[aH CaMOCTOATCJIbHAA pa60Ta MOXKCET BKJIFOYATh CJIICAYIOIINEC BUJbL pa60T:

- peuICHUC 3a/1a4 110 3a1aHUTO (I/IH)_II/IBI/I,I[yaJIBHOMy, rac Tp66yeTC$I) npenogaBaTciid— pCHIaAOTCA 3a/1a4u,
BbIJAHHBIC TPEIIOAAaBATECIIEM 110 UTOraM IMPAKTUYCCKUX 3aH}ITI/II\/'I, " CAAK0TCA B KOHIIC CEMECTpA.

- OTIepeXaroNIas CaMOCTOATeNIbHAs padoTa;
- U3y4YeHHUE TeM, BBIHECEHHBIX HAa CAMOCTOSATENILHYIO POPAOOTKY;



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa ynpapisromIdX 1 HHPOPMALMOHHBIX CHCTEM
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: B.A. KHs13b, KaH[I. TEXH. HAyK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUHM HOBBIX 3a/1a4, MPUMEHSS 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(POPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU U
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHUs 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYAJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeSATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPabOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepuala,
CHocoObl apryMEHTalWu; BialeeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAalH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3yueHHs AUCHMIUIMHBI « AHAJIN3 T€ONPOCTPAHCTBEHHBIX JAHHBIX» 00YUaIOUIHIACS TOTKEH:

3HATb:

- TEOPETHYECKUE OCHOBBI IIOCTPOCHUSI CUCTEM T'eONPOCTPAHCTBEHHHOTO aHAJIM3a JaHHBIX;

- OCHOBHbIe  O0OOIIEHHBIE  XAPaKTEPUCTHUKU  IIarGopM W JIATYUKOB  TIOJNYHCHUS
TeONpPOCTPaH-CTBEHHHBIX JaHHBIX;

- IPUHIMIIBI TIOCTPOCHUS TEOMH(POPMALOHHBIX CHCTEM;

- METOJIbl aHAJIN3a TEONPOCTPAHCTBEHHHBIX JaHHBIX;

- COBPEMEHHBIE METO/IbI 00PaOOTKU TeONPOCTPAHCTBEHHHOW MH(POPMAIMK B aBUALIMOHHBIX CH-CTEMax
NIPY MX IPUMEHEHUH 110 Ha3HAYCHUIO.

YMeTh:
- CaMOCTOATEIhHO U3ydYaTh, AHAIM3UPOBATH W 0000IIaTh TEOPETHYECKUI HAy4dHBIA MarepHall,
HEOOXOUMBIH JJIs1 HAyYHO-UCCIIEIOBATENBCKON eI TEIHHOCTH;
- 9(ppeKTUBHO HCIIONB30BATH HA MPAKTHKE TEOPETUYECKUE KOMITOHEHTHI HAYKW: IMOHSATHUS, CYX-ICHUS,
YMO3aKITIOYEHHU S, 3aKOHBI.

BJIA/IETh:

- HaBBIKAMH Pa0OTHI ¢ HAYYHOH U TEXHUYECKOH JIUTEPaTypOii;
- METOIaMU 00pabOTKH TEONPOCTPAHCTBEHHHON HH(DOPMAINK B aBUAITIOHHBIX CUCTEMAaX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_II/IMI/IC$I y‘{€6HOFO Marcpuajia MmpoBOAUTCA yCTHBIfI OIIpoC B
HavaJi€ MPAKTUICCKOI'0 3aHATHA 110 TEME ITPOLIJIOTrO 3aHATHS.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k quddepeHunpoBanHoMy 3a4eTy B 9 cemecTpe:

. IIpuHIMIBI TUCTaHIMOHHOTO 30HANPOBAHUS 3EMIIH.

. CucTteMbl TUCTAaHLIMOHHOTO 30HIUPOBAHMUS.

. Merozp! nonydeHust u 00pabOTKH JaHHBIX AUCTAHIMOHHOTO 30HIUPOBAHUS.

. Knaccudukanus cuctem TuCTaHIMOHHOTO 30HANPOBAHMUS.

. Turel 1 Ha3HaYCHKE AATYNKOB JUCTAaHIIMOHHOTO 30HAUpOBaHuA. [[puHIMIEBI UX pabOTHI.
. XapaKTepUCTUKU MPOCTPAHCTBEHHBIX TAHHBIX.

. Meroas! xpaHeHus1, 00pabOTKH U aHAIK3a TPOCTPAHCTBEHHON HH(OPMAIIHH.

. OnpezneneHne U NPUMEHEHUE PA3IUMYHBIX TUIIOB aTPUOYTHBHBIX JAHHBIX.
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. OCHOBHBIEC TIOHSTHUS TEOPUU DJIEKTPOMATHUTHOTO HM3IYUYEHUS U €r0 OOHApYKEHHUS C IOMOIIBIO
MPUOOPOB TUCTAHIIMOHHOTO 30HIMPOBAHMSI.

10. TunoBas CHYTHHUKOBas TACCHMBHAs CHCTEMa [WMCTAaHIIMOHHOTO 30HAupoBaHus. [IpumeHeHUs
JUCTAHLIMOHHOTO 30HIUPOBAHUSL.

Bonpocs! k auddepenunpoanHomy 3auéty B 10 cemectpe:

1. I[GMOHCTpaLII/IH HpaKTH‘iCCKOﬁ S3HAYUMOCTH U3YyHIACMOI'0 MAaTECMATUYCCKOIO allliapara U €ro CBiA3u C
APYruMHU JUCHUIIIIMHAMU HAIlIPpaBJICHUS.

2. l'eoundopmanmonnsie cucrembl. Kontenums u npuHIunsl moctpoenus ['MC.
3. T'eonpocTpaHCTBEHHBIE MOJEIH, CHCTEMbI KOOPAMHAT, IIPOEKLUH, (POPMBI IIPEACTABICHHUS.

4. Metonuka aHalnu3a M CHHTE3a PAJAMOIEKTPOHHBIX CHCTEM C IPUMEHEHHEM MAapKOBCKOH Teopuu
OLICHUBAHHMS CITyYaiHBIX MPOIECCOB.

5. BBI,I[CJIGHI/IG 1 aHaJIN3 CHCKTPAJIbHBIX U ITPOCTPAHCTBCHHLIX CUTHATYP 0OBEKTOB.

6. MCTO,Z[I/IKa OLICHKH 3(1)(1)6KTI/IBHOCTI/I ABHUAIIMOHHBIX PAAHUOIJICKTPOHHBIX KOMIIJICKCOB IIpU
MPUMCHCHHNHU 110 HA3HA4YCHUIO.

7. Metonp! n3BiIeueHUsI HHPOPMALIMU U3 TEONPOCTPAHCTBEHHBIX JITAaHHBIX.

8. MeTozbl HCKYCCTBEHHOTO HHTEIIEKTa B 00pabOTKe JaHHBIX AMCTAHIIMOHHOTO 30HUPOBAHHUSI.
9. OmpezeneHue ¥ NPUMEHEHHE Pa3JINYHBIX TUIIOB aTPHOYTUBHBIX JaHHBIX.

10.Busbr MeTo10B 00paboTKH N300paKEHHI.



Kpurepuu onienupanus
OTINYHO
10 BpIcTaBisieTcst CTYACHTY, IT0OKa3aBIIEMY BCECTOPOHHHE, CUCTEMAaTU3UPOBAHHbBIC, TITyOOKHE 3HAHUS
y4eOHOH MporpaMMbl AMCLUMIUIMHBIL, NPOSBISIONIEMY HHTEpeC K JaHHOW MNpenMeTHOH obriactw,
IIPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO U TBOPYECKH IIPUMEHSTh UX Ha IPAaKTUKE [IPU PELIeHUU
KOHKPETHBIX 3a]a4, CBOOOTHOE U MPaBUIIBHOE 000CHOBAaHUE MPUHSTHIX PELICHUH.
9 BricTaBiseTcs CTYACHTY, OKa3aBlIeMy BCECTOPOHHUE, CUCTEMAaTH3UPOBAaHHbIE, TITyOOKHEe 3HAHUS
y4eOHON MpOrpaMMbl AUCUUIUIMHBL 1 YMEHUE YBEPEHHO NMPUMEHSTHh MX Ha MPAKTUKE MPH PELICHUU
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBHIbHOE 000CHOBAHUE MPUHATHIX PEIICHHA.
8 BricTaBnsercs CTyICHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMATH3UPOBAHHBIC, TIIyOOKHE 3HAHUS
y4eOHOH MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
XOpOLIO
7 BricTaBisieTcs CTYIEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, IpaMOTHO U IO CYILECTBY U3JIaraeT ero,
yMeeT NPUMEHSTHh MOJY4YCHHbIE 3HAHUS HAa MPAKTUKE, HO HEAOCTAaTOYHO I'PaMOTHO OOOCHOBBIBAET
[IOJIyYEHHBIE PE3YJIbTaThI.
6 BrIcTaBIsIeTCS CTYIEHTY, €CJIM OH TBEPJO 3HAET MaTepuai, IPaMOTHO U IO CYLIECTBY H3JIaraeT €ro,
yMeeT IPUMEHATh IOIy4YE€HHbIE 3HaHUS Ha IPAKTUKE, HO JOILyCKAaeT B OTBETE WJIHU B PELICHUU 3a]ay
HEKOTOPbIE HETOYHOCTH.
5 BpricTaBnsercs CTyIEeHTY, €CJIM OH B OCHOBHOM 3HA€T MaTepuall, [paMOTHO U IO CYIIECTBY MU3JaraeT
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3aj1a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOUHOCTEH.
YIOBJIETBOPUTEIILHO
4 BricTaBnsieTcst CTymeHTY, MOKa3aBlieMy (parMeHTapHBIA, pa3pO3HEHHBIM XapakTep 3HaHUH,
HEJIOCTaTOYHO TNpaBWiIbHbIE  (OPMYIMPOBKM  0Aa30BBIX  TMOHATHH, HAPYLICHUS JIOTMYECKON
[IOCJIEIOBATENbHOCTH B U3JIOKEHUU MPOrpaMMHOIO Marepuaia, HO IpU 3TOM OH OCBOUJI OCHOBHBIE
paszensl yuyeOHOM mporpaMMmbl, HEOOXOIUMBIC AJIsl AalbHEHIIero oOy4deHHs, U MOXKET NPUMEHSTbH
MOJTy4eHHbIE 3HAaHUA 10 00pa3ily B CTAaHIAPTHOM CUTYyallUH.
3 BricTaBnsieTcst CTyneHTY, MOKa3aBlieMy (parMeHTapHBIA, pa3pO3HEHHBIM XapakTep 3HaHUH,
JOIycKameMy OmUOKM B (OpMYJIMPOBKax Oa30BBIX IOHATHH, HapyIICHUS JIOTWYECKOM
MOCJIEIOBATEIbHOCTH B M3JI0KEHUH IIPOrPaMMHOTO Marepuana, ciado BiIaJeeT OCHOBHBIMU pa3aeiaaMu
y4eOHOH NporpaMMbl, HEOOXOOUMBIMHU JUIsl JalibHeimero oOydeHHss W C TPYAOM TNPUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAHAAPTHOM CUTyalUH.
HEYJIOBJIETBOPUTEIHHO
2  BroicTaBnsieTcsl CTyAEHTY, KOTOPbI HE 3HAeT OOJbIIEH YacTH OCHOBHOTO COICpPXKaHHS y4eOHOH
IPOrpaMMbl AUCLUIIIMHEL, JOIMYCKaeT rpyOble OMMOKH B ()OPMYITHPOBKAX OCHOBHBIX IPHUHIIUIIOB U HE
YMEET HCIIOJIB30BATh MIOJyYEHHBIE 3HAHMSI IPU PEIICHUH THITOBBIX 33]1a4.
1 BricTaBnsieTcsl CTylIeHTY, KOTOPBI HE 3HACT OCHOBHOTO COJIEpXKaHHS Y4YeOHOW MporpamMMbl
JUCLUUIUIMHBI, JTOMYyCKaeT rpyoelimre omuOku B HOpMYITHPOBKax 0a30BBIX MOHSATHH AUCHUIUIMHBI U
BOOOIIIE HE NMEET HABBIKOB PEILICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus muddepeHUMpOBaHHOrO 3au€ra OOydaromuecs MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLUHMIUIMHBI, A TAaKXE CIPABOYHOM JIUTEPAaTypOH, BBIYUCINUTEIBHON TEXHUKOMU.
JuddepeHupoBaHHbINA 3a4ET MPOBOAUTCS IyTEM OPraHU3alMK CIIEHUATBLHOTO ONPOoCca, IPOBOIUMOIO
B yCTHOM (hopme.



