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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenr mpemojaBaHusi UCHUIUIMHBL: OCBOCHHE TEXHOJOTHHM pa3paboTKu
nporpammHoro obecneuenust [IC st BBoga, 00pabOTKY, BU3yaTH3allMd M aHAIHA3A
npoctpaHcTBeHHbIX AaHHBIX B IMC, xpanenus uHpopmanuu [WC Bo BHemHux
CYB/l, o3HakomieHue c¢ reoxaesndeckumu ocHoBamu [MC-mpoekToB u Mertogamu
reopeepeHCHHra, MOJIyYECHHE HaBBIKOB peanu3anuu MaTeMaTuKo-
KapTOTrpapUUecKux MOJENel, CTaTHCTUYECKHMX METOJ0B, MOJENEH MAalIMHHOTO
oOyuenus Ha si3bike Python B TYIC QGIS.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

B 3amaun nmoAroToBKM CTYJEHTOB IO JAAHHOW NMCIUIUIMHE BXOJUT HU3yYEHHE
cienyromux pasaenon: leonesmdeckue ocHoBbl [MC-mipoekta, riobanbHBIC
CUCTEMBbl  TO3UIMOHUPOBaHUS W uX ucnois3oBanne B [UC, wmeronbl
reopeepeHCHUHra, TOIOJIOTUS TPOCTPAHCTBEHHBIX JAHHBIX, TEXHOJOTUU BBOJA
MIPOCTPAHCTBEHHBIX JTAHHBIX B I'ncC, TEXHOJIOTHHU BU3YyATU3aIIU
MPOCTPAHCTBEHHBIX JAHHBIX U MareMaTUKO-KapTorpahuueckoe MOJECTUPOBAHUE B
IVC, craructuyeckue METOAbl B aHAIM3E IMPOCTPAHCTBEHHBIX OOBEKTOB, MOJEIH
MAaIIMHHOTO 00yUYeHUsI B TeOMH(POPMATHKE.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

ITK-2: CnocodHocTh paspadaTsiBaTh nporpaMmmHoe obecrieyenue (I1O), Bkiaouas
NPOEKTHPOBAaHME, OTJIA/IKY, IPOBEPKY padorocnocodHocTn U Monxupukanuio I1O

I1K-2.1: Pa3pabarsiBaeT u
JIOKYMEHTUPYET NMPOTpaMMHbIE
uHTEpGerChl

[1K-2.2: Pa3pabarbiBaeT
poIeAYpBl COOPKU MOJTyJIeH U
KOMITOHEHT TIPOTPaMMHOTO
obOecreueHus, MOAKII0UCHHE
POTPaMMHOTO MTPOAYKTA K
KOMITOHCHTaM BHEIITHEH CPeJIb

[1K-2.3: PaspabarsiBaet
IPOIIETyPHI Pa3BEPTHIBAHUS U
O0OHOBJICHHS IPOTPAMMHOTO
obecrieueHus

IIK-3: CniocodeH ocymecTBJIAATH YIPaBJeHue MPOeKTAMU B 00,1aCTH
UH(GOPMAIMOHHBIX TEXHOJIOT Wil

I1K-3.1: OcymecTtiser cOop
uHGOpMAIMH TS UHUTUALAN
MPOEKTa B COOTBETCTBUU C
MOJIYYECHHBIM 33JlaHEM




I1K-3.2: ITogroraBanBacT TEKCT
TJIaHa YIIPaBJICHUS POEKTOM U
YaCTHBIX INIAHOB B €T0 COCTaBe
B COOTBETCTBHUU C MOJTYYCHHBIM
3aJaHHEM, B TOM YHUCJIE
pacmiucaHus MPOEKTa, CMEThHI
pacxoJI0B, TJIAHOB
(uHaHCUPOBaHMSI IPOEKTA

[TK-3.3: OcymecTtBiser
OpTaHU3aIMIO UCTIOTHEHUS
paboT MpoeKTa B COOTBETCTBUU
C TOJIyYEHHBIM TJIAHOM

IIK-6: Crioco0HOCTH BBINOJIHATH KOMILJIEKC TEXHOJOrMYECKHUX ONepauui st
co31aHusi ”HPOPMALIMOHHBIX MPOAYKTOB HA OCHOBE MCII0JIb30BAHUSA
NPOCTPAHCTBEHHBIX JaAHHBIX, MOATOTOBKY U MpPeA0CcTaBJIeHNsI HHPOpMALNHU

[1K-6.1: IIlpumeHsIeT METOIbI
MIPOEKTUPOBAHUS OTPACIEBOTO
MIPOTPAMMHOTO 00ECIIeUeHHs C
HCII0JIb30BaHUEM
MPOCTPAHCTBEHHBIN JAHHBIX

MOHATHE O FTeOUH(POPMATMOHHBIX cucTeMax, cBsa3b [ VC
¢ npyrumu nuctuminHamu Computer Science,
WCTOYHUKHU AaHHBIX a7 co3nanust [C,
XapaKTePUCTUKH IPOCTPAHCTBEHHBIX OOBEKTOB,
BEKTOPHYIO U PACTPOBYIO MOJIEJIN IPOCTPAHCTBEHHBIX
JTAHHBIX

paspabarbiBaTh cKpunThl Ha s13bike Python B cpene [YIC
QGIS, peanuzossiars B [IC mpocreimme
MareMaruyeckue U GU3NYecKue MOJEIH;

pa3paboTKu (PYHKLUH, peann3yIoHX ONepalun
MIPOCTPAHCTBEHHOTO aHANIM3a, CO3aHuUsl aBTOTECTOB Ha
Python, paGoTkl ¢ OTKPBITBIMU HCTOYHMKAMU JIAHHBIX
(Open Street Map, Landsat, Terra MODIS).

[TIK-6.2: OcymecTtBiser
TEXHOJIOTHYECKUE OTIepaIluu
a"Haian3a, IOArOTOBKHU U
NPEI0CTABICHUIO0 HHPOPMAIHH

110 3aIpocaM IOJIb30BATEII
I'MC

: POCTPAHCTBEHHBIE OTHOIICHUS MEXITY 0ObEKTaMHU B
BekTOpHBIX [UC, pazBepTkH pacTpos,
MIPOCTPAHCTBEHHBIE HHJICKCHI, AITOPUTMBI Ha CITUCKAX
KBaJpaToB, Ha KBaIPOJIEPEBHSIX;

: ucnonb3oBarp oneparyn [ MC st 06padoTku
BEKTOPHBIX MTPOCTPAHCTBEHHBIX JIAHHBIX, TPYNIIUPOBATH
JTAaHHBIE U TIOJIy4aTh OMHUCATEIbHYIO CTATUCTUKY T10
BbIOOpKE, ucnonb3oBarh B [ UC-mpunoxxeHusx
KJIACCHYECKUE AITOPUTMBI Ha rpadax u JepeBbhsX;
ucrnonb3oBanus APl reonHpopManinoHHON CUCTEMBI IS
JOCTyTa K TPOCTPAHCTBEHHBIM 00BEKTaM U3 MPOTPaMM
Ha Python.

[1K-6.3: Pa3pabarsiBaeT
TEXHOJIOTHH 0OMEHa JAHHBIMU
mexay [UC n
CYIIECTBYIOIIUMH CUCTEMAMU




[TK-6.4: OcymecTBisier
pa3paboTKy CTPYKTYpbI 06a3
naHHbIX VIC 115 BBITOJTHEHUS
IPOCTPAHCTBEHHBIX 3alIPOCOB

MIPOCTPAaHCTBEHHBIE paciIupeHus sa3bika SQL;
WCIIOIB30BaTh CTPYKTYPHI JaHHBIX si3bika Python mist
XpaHEeHUsI IPOCTPAHCTBEHHBIX OOHEKTOB;
WCIIONB30BaHus si3bika SQL my1st morcka 00beKTOB 1O
arpuOyTaM, MECTOMOJIOKEHHUIO, TIO CBSI35IM C IPYTHMHU
00BbeKTaMH, CO3/JaHUsI IPOCTPAHCTBEHHOMN 0a3bl JaHHBIX

B CYB/] SpatiaLite, mpocreiimiero aHamm3a
IIPOCTPAHCTBEHHBIX JAHHBIX MTpH oMoy SQL-
3alpoCoB.

[1K-6.5: TIpumeHseT MeToAb
peleHus 3a/1ad M0JIb30Baresei
Ha OCHOBE KOMIUIEKCHOTO
KOCMHMYECKOT0 00ecreyeHus
(IUC, A33, cnyTHUKOBas
HaBUTallKs, KapTorpapuueckoe
U TreoJie3nyeckoe odecreueHue,
CBSI3b U Ilepejiaya TaHHbIX )

orepauuu anredopsl KapT, HU(POoBbIE GUIBTPHI,
QJITOPUTMBI BBIICJICHUS TPAHUILL HAa U300pDKEHUH,
pacueTa 30HATbHON CTaTUCTUKH, aHaTH3a (POPMBbI 30HBI,
QJITOPUTMBbI TPUAHTYJISILIUH;

00pabarpiBaTh N300pHKEHUS JUCTAHIIMOHHOTO
30H/IMPOBAHUS IPU MOMOLIH CKpUNTOB Ha Python u
O610IMOTEKH NUMPY, BBITOJIHATH MPUBSI3KY U
[IPOEIIMPOBAHUE POCTPAHCTBEHHBIX JIAHHBIX,
ucnosb3oBarb 6ubnuoreky GDAL nns manunynsuui c
PacTpOBBIMU JTAaHHBIMU.

ucnonp3oBanus [MC QGIS, SAGA GIS, GRASS mis
peleHus 3a1a4 IpOCTPAaHCTBEHHOW MHTEPIOJISILINY,
T€OCTAaTUCTHKH, PA0OTHI C TPEXMEPHBIMHU
IIPOCTPAHCTBEHHBIMU JAHHBIMH.

1.4 OcobOeHHOCTH peajiM3alUu IUCIHUILINHbI

SI3pIK peanmn3auuu JUCUUILIMHBL: Pycckuu.

Jucuumnmaa (Momynp) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 'eonH¢popMaliHOHHBIE CHCTEMbI H TEXHOJIOTHH

1. BBe,Z[CHI/IC B FGOI/IH(I)OpMaHI/IOHHBIe CHUCTCMBI U
TCXHOJIOTUHU

2. I'eonesnueckue ocHoBbl [ UC-nipoexTa

3. I'moOanibHble CHCTEMBI TO3ULIMOHUPOBAHUS U UX
ucnonb3oBanue B [NC

4. Metons! reopedepercunra B [VC

5. Tononorus MNPOCTPAHCTBCHHBIX JAaHHBIX

6. TexHonoruu BBOIa MPOCTPAHCTBEHHBIX NaHHBIX B [TIC

NS NS X I NS N O R I \O 2 B \S)

7. TexHOJIOTMY BU3yaIU3alUU IPOCTPAHCTBEHHBIX JAHHBIX
U MaTreMaruko-Kaprorpapuueckoe mojaenuponanue B [1IC

8. CTarucTUYECKUE METObI B aHAITU3€E MPOCTPAHCTBEHHBIX
00BEKTOB

9. Mozenu MalimHHOTO 00Yy4eHUs! B TeOMH(POPMATHKE

10. Temaruueckoe kaprorpapuposanue B [TUC QGIS




11. Beraucienue reoie3M4ecKux 3aceuek B KoHcosu Python

QGIS 4

12. Uzyuenue GPS-npueMHuka, co3anue Tpeka u 3arpyska 4

Tpeka Ha kapTy Open Street Map

13. T'eokoupoBaHue anpecHoi nHGOpMaIuu 4

14. Pabota ¢ Tononorndeckoii nnpopmarueit B QGIS 4

15. Bexropuzanus nudpoBoi KapThl ¥ peann3arus

AITOPUTMOB MaTeMaTndecKoi MOp(OIoTuu OMHAPHBIX 4

U300paKeHUI

16. Buzyanuszauus npoCcTpaHCTBEHHBIX JAaHHBIX: U3y4YEHHE 4

6ubnanorexku matlotlib u Mapnik

17. Pazpabotka moaysst Python myist ananmmsa nmarrepHOB 4

IIPOCTPAHCTBEHHBIX pacIpeleleHUN

18. YnpaBnsiemas curHatypamu Kiiaccu(uKanus 4

nzoopaxenus Landsat 8 B QGIS

19. 54
Bcero 18 36 54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

CasenseB A. C., ['octeBa A. A. I[IpoekTupoBanue reonHGOpPManOHHBIX
cucreM: yueOHoe nmocobue 11st ctyaeHToB By30B(KpacHosipck: UTTIK COY).
Kamkun B. b., Cyxunun A. U. Lludposas 06paboTka adpOKOCMHYECKUX
n3o0paxkenuii: koHcnekT Jekui(Kpacuospcek: UTTK COY).

Epmakosa 1. I'., Kopergt M. A., Jlanmiosa U. B. Kaprorpadus u
reorpaduueckre HHPOPMaAIIMOHHBIE CUCTEMBI: YueOHOe mocooue
(Kpacnosipck: Cubupckuii dhenepansubiii yausepcuteT [CDY]).

TocteBa A. A, CasenbeB A. C., Bapdponomees JI. B., bappuna E. II.
['eonndopmalmoHHbIe CUCTEMBI U TEXHOJIOTHH: 3JIEKTPOH. y4e0.-METO/I.
koMmruieke aucuuminHbl(KpacHosipck: COY).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DAcIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

l.

B npakTtrueckux paboTax UCIOJIb3YIOTCS KOMIIBIOTEPHBIE KIIACCHI U
CHELUATU3UPOBAHHBIE ITPOTPAMMBI:

2. THUCQGIS;

3. bpaysep;

4, Maremaruueckuii maket MatLab;

5. Oducnbiit naker MicrosoftOffice (11 aHanOrUYHBIH).
4.3 UnTepHeT-pecypchl, BKIKOYasA NpodeccCHOHAIbHbIE 0a3bl JTaHHbBIX
U UH(OPMAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:
NudopmarimoHHO-CITPaBOYHBIE CHCTEMBI:

2. HayuHnas anextponHas Oubnnorexkal DneKTpoHHBIN pecypc]: - Pexxum noctyna
http://elibrary.ru/news_library.asp

3. Caiit [MC-acconmanunu| DneKTpoHHbIN pecypc] : - Pexum
JOCTYIIawwWw.gisa.ru
S ®@oH OLIEHOYHBIX CPEICTB
OreHOYHBIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM MporpamMmam

JTUCITUTUIHH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He00X0AMMAS /IJIsl OCYLIECTBJICHHSI

00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUININHe (MOILYJII0)

KommnbroTepHslit ki1acc, 000py10BaHHBIN:

paboYMMHU MECTaMH, TO3BOJISIOIIMMHE BBIOJHATh WHIUBHIYATbHbIC 3a[aHUs BO
BpeMs MPaKTUYECKUX PadoT;

NPOCKIIMOHHBIM 000pY/I0BaHKE pabOYero MecTa Mperno/aBarelis;

MapKEPHOU TOCKOU.
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