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1. Ilesin ocBOEHH S JHCHHUILIHHBI

LleasiMu OCBOEHHSI AUCIMIUTMHBI SBISETCS POPMUPOBAHKE Y OOYUAOITUXCS OMPENETEHHOTO
OOIT (m. 5.4 OO6meii xapaxtepuctrikd OOIT) cocraBa KoOMMeTeHIUN IS TMOATOTOBKH K
npohecCHOHATHEHON NeITeTbHOCTH.

I/IH}Jl/lKaTopbl JAOCTHIKEHHU A

CocTrapasioinie pe3yJbTaTOB OCBOEHH S

KOMHeTeHIH i (JeCKpHITOPLI KOMIIETEHIIHH)
Kon HanmenoBanue Hanmenopanne
KOMIETeHIIHH KOMIETeHIIHH Kona HHAMKATOpa Kon Hanmenopanne
HHAHKATOPa JAOCTHKEHHS
OIIK(Y)-8 Crocoben H.OIIK(Y)- JemMoHCTpHpYET OIIK(VY)-8.1B1 HmeeT HaBBIKH
pa3pabaTbiBaTh 8.1 CrocoGHOCTD MPOTPAMMHPOBAHHUSL, OTIaJKH H
ANTOPUTMBL H pa3pabaThiBaTh TCCTHPOBAHHUS IPOTOTHIIOB
TIPOTPAMMBIL, ANTOPUTMBIL H MPOTPAMMHO-TCXHHYSCKHUX
TIPUTOTHEIC JUIS TIPOTPaMMEBL, KOMIUIEKCOB 33/a4.
TPaKTHYECKOTO MPHTOTHBIC IS OIIK(Y)-8.1¥1 VMeeT IPUMEHSATH S3BIKH
TIPUMCHEHHUS MPAKTHYECKOTO MPOrpaMMHpPOBaHUS H PaGOTHI ¢
TIPUMCHEHHUS GazaMH JaHHBIX, COBPEMCHHbIE
MPOTPaMMHBIC CPEABI pa3paGoOTKU
HH(POPMALMOHHBIX CHCTEM H
TCXHOJIOTHH, PEIICHUS IPHKIIaTHBIX
3aJa4 pa3IHYHBIX KJIACCOB, BEACHHI
6a3 JaHHBIX U HHQPOPMAI[HOHHBIX
XPaHIWIHIIL
TIK(Y)-2 Crocoben pommonasats | MITK(V)-2.1 JemMoHCTpHpYET TIK(V)-2.1B1 Brageer HaBbIKaMH 06paGOTKU H
PpaGoTHI, CBA3aHHbIC CrocoGHOCTD aHaJIH3a MOCTYIAIOIHK
co cGopom, BBIMOJIHATH PAGOTHL, HH(POPMALMOHHBIX 3aIPOCOB OT
06paboTkoit U CBSI3aHHBIE CO CGOPOM, PasHOYPOBHEBHIX
MOATOTOBKOH 06paboTkoit U TeOHH(OPMALMOHHBIX CHCTEM
KapTorpaduaecKoi MOJATOTOBKOR IIK(V)-2.1¥1 Vmeer paGoTtaTs ¢
uHpopMauu KapTorpaduueckoi PasHOYPOBHCBHIMH
uHpopManuu reOHH(OPMAIMOHHBIMU CHCTCMaMH

2. Mecro aucnnnannsi (Moxynsn) B crpykrype QOII

JucnumvHa oTHOocuTcesl K yactu brmoka 1 (B1.BM2.1) yuyeOHoro mnaHa oOpa3oBareibHOMN

MPOTPAMMBIL.

3. Ilnanupyembie pe3yJibTAThI 00yUeHHs 0 AHCIHIIJIHHE

IMocae ycnenrtHoro 0CBOSHHUS AMCHHILTHHBI Oy Ay T ¢ OpPMUPOBAHBI Pe3yIbTaThl 00y USHHSI:

ILanupyemble pe3yJibTaThbl 00y 4eHHs 10 AHCHHILTHHBI Hupnkatop
Kon Hanmenosanne JOCTIKEeHHs
KOMIICTEHIIHH
P/I-1 | 3Hars OCHOBHBIE MOHSTHSI T€OMH(DOPMATHKH. AHRE-21
3Harh OCHOBBI U(POBOI KapTorpaduu, BKIOYAs HCITOIb3Y EMbIE CHCTEMbI HIR(E)-2.1
PII-2 KOOpAWHAT. 3HATh KIACCH(PUKAITUIO KapTOrpadhMIeCKuX MPOoeKIHid. Y MeTh
OTIPeNeNsITh THI KapTOrpaduIecKor MPOSKIHH 10 BUAY KOOPAUHATHOMN
CETKH.
3HaTh OCHOBHBIE MOJIEIH MPOCTPAHCTBEHHBIX JaHHBIX. Pa3muuarsb HIK(Y)-2.1
P-3 | TOmoOIOrHMUeCKHe W HETOMOIOTHUECKHE MOJEIN JaHHBIX. 3HATH
MPEUMY IIIECTBA M HEAOCTATKH MOJeIeld MPOCTPAHCTBEHHBIX JaHHBIX.
Bragers MeTOAaMU MOJTY Y€HHSI TPOCTPAHCTBEHHBIX JaHHBIX. 3HATH OCHOBBI HIK(Y)-2.1
P/1-4 | opocTpaHCTBEHHOTO aHann3a AaHHbIX. [[oHMMAaTh MPUHLMIEI PelIeHns 3a8a4
aHAJIM3a MPOCTPAHCTBEHHBIX JTAHHBIX.

OHeHOqHLIe MEPOIPUATHS TEKYIIET O KOHTPOJIA U HpOMe)KYTOIIHOﬁ arreCrauu NpeacTaB/ICHEL B
KaJICHIapHOM peﬁTHHF-HHaHe JHUCHUITIINHBI.




4. CTpyKTYpa B coaep:KAHHE JHCHHANIHHBI

OcHoBHBIE BHIBI YUe0HOI JesITeIbHOCTH

D opMHP yeMbIii OGnem
Pa3jennl mcnunmHbI pesyabrar Buab1 yueOHOIi JeATeILHOCTH | BpEeMEHH,
00yueHus 1o .
JUCHUILINHE
Paznen 1. Beenenue PI-1 Jlekrum 2
JlaGopartopHsbie 3aHATHS 4
CamocrositenbHas padoTta 16
[TpakTHucckue 3aHATHA -
Paznen 2. OcHoBbl udposoii Pa-2 Jlexuyn 6
Kaprorpadpun JlaGopaTtopHsbie 3aHATHS 12
CamocToATenpHas 3aHATHA 24
[TpakTHucckue 3aHATHA -
Pasznen 3. Mogean PI-3 Jlexunu 6
MPOCTPAHCTBEHHBIX JAHHBIX JlaGoparopHble 3aHATHS 12
CamocToATenpHas 3aHATHA 24
ITpakTrueckue 3aHATHA -
Pasxen 4. Buzyammsanmst PI-3 Jlexunu 8
MPOCTPAHCTBEHHBIX JAHHBIX JlaGoparopHble 3aHATHS 16
CamocToATenpHas 3aHATHA 24
ITpakTrueckue 3aHATHA -
Paznen 5. Cozaanne mudpoBbIxX P-4 Jexiuu 2
BEKTOPHBIX KAPT MO HCXOAHBIM JlaGoparopHble 3aHATHS 0
OYMaKHBIM KApTaM CaMOoCTOsITCIbHASL 3aHATHS 12
[IpakTrucckue 3aHATHA -
Pasen 6. IlpocTpaHCTBCHHDBI P-4 Jlexumn 8
AHAJIM3 JAHHBIX JlaGoparopHble 3aHATHS 12
CamocToATenpHAs 3aHATHA 28
[TpakTHucckue 3aHATHA -
Coaeprxanue pa3acioB TUCLMILIHHGL
Paznen 1. Beeoenue
OcnosHuvle nonsmue ceourgpopmamuru. I'eodannsie. I'eounpopmayuonnas cucmema. OcHoGHvle

peutaemole 3a0ayu.

TeMbl JIeKIITii:

1. BeencHue B reonH(OPMATHKY .

Ha3panusi 1a00paTopHBIX padoT:
1. [NoctanoBka 3amavu pa3pabOTKH BEKTOPHOU TCOMH()OPMALHOHHON CHCTEMBIL.

Pazoen 2. Ocnoswl yugiposoii kapmozpaguu

Teoepagpuuecxans  u
Omnocumenshule xoopounamol. Kapmozpaghuuecxue npoexyuu. Kapmozpaghuyeckue uzobpadicenus.

OcnosHvie ROHAMUA

TeMbl JIeKIITii:

yughposoti
2eoo0esuyeckas

cucmemsl

Kapmoepaghuu:
KOOpOuHam.

Kapma,  2eouo,
Inockue  Odexapmogul

2. I'eone3myeckas 0CHOBA KapT M CUCTEMBI KOOP/IMHAT.
3. Kaprorpaduueckue npoekuum.

Ha3panusi 1a00paTopHBIX padoT:
2. [MporpaMmHuas peaau3arus KIaccoB Uil TOUCUHBIX OOBEKTOB.
3. [TporpaMMHas peanu3aums KIaccoB A1 THHCHHBIX 00BEKTOB.

pehepeny-31nuncouo.
KOOPOUHAMB.



| Pazjen 3. Moodenu npocmpancmeennblX OdHHbIX |
Houamue Mooemu npocmpancmeenHvix Oannsix. Bexmopnas mooens. Tononoeuuecxue u
Hemonono2uyeckue gekmopHvie Mooeny. Cmpykmypa npocmpancmeeHHbIx OaHHBIX 6 8eKMOPHOT MOOeu.
Pacmposas mooens. Pezynapno-aueucmasn Mooenn. J[pyeie Mooenu npocmpancmeeHubix OaHHbIX

TeMbl JIeKIITii:

4. Moaenu mpoCTPAaHCTBCHHBIX TAHHBIX. BEKTOPHAS MOICTE.

5. TomororuyuecKue v HETOTIOJOTHYCCKUC BEKTOPHBIC MOICITH.

6. Pactposas mozens. PerymapHo-suenmcras mozenb. JIpyrume MOAETM MPOCTPAHCTBEHHBIX
JAHHBIX

Ha3panusi 1a00paTopHBIX padoT:

4. [IporpamMmHuas peanu3auus KIACCOB A MIOIATHBIX 0OBbEKTOB.
5. [IporpamMmHas peaxu3aryst KIacCoB I CIOSI KAPTHI.
6. [IporpammHas peanu3aus KIaccoB IS KaPTHL

| Pazjen 4. Buzyanuzayus npocmpancmeeHHblX OaHHBIX |
Hocnoiinaa opeanusayus NpoCMpPaHCcmMeeHHbIx OaHHbIX. Venoenvle 3naxy. Busyanuzayus moveunbvix,
JIUHETHBIX U NIOUAOHBIX 00bexmo86. T100x00bl K u3yau3ayuy 6eKmopHwlx OauHbvx. Temamuyecxue Kapmol.

TeMbl JIeKIITii:

7. [NocmoitHas opraHu3amis MPOCTPAHCTBEHHBIX TAHHBIX.
8. YCI0BHBIE 3HAKH.
9. Temaruueckue KapTsl.

Ha3panusi 1a00paTopHBIX padoT:

7. [Mporpammuas peaau3ais kKapTorpad) MUSCKUX MPeoOpa3OBaHHIA.
8. [IporpamMmHuas peanu3auus BU3YaTH3ALUH THHCHHBIX U TUTOIAAHBIX 00bEKTOB.
9. [MporpaMmHuas peaau3arusi BU3yaaH3alHi TOUCYHbIX O0ObEKTOB.

| Pazjen 5. Cozoanue yuposvix 6eKMOPHBIX KAPM O UCXOOHBIM OYMANCHBIM KADMAM
Omanvt coz0anus yugpoeoii kapmel. Ipodnemvl npu coz0anuu eexmoproil kapmel. Tonorozuvecxue
oubKY U ux ucnpasienue. Bexmopusamopbi.

TeMblI JICKITHii:
10.  Co3ganue uuQpoBBIX BEKTOPHBIX KAPT IO HCXOAHBIM Oy Ma’KHBIM KapTaM.

| Pazjen 6. IIpocmparicmeennvlit aHaiu3 O4HHbIX
IIpobnema eenepanuzayuy. Hzmepumenvhvie onepayuy. AHanu3z omHouienuti npoCmpanCmeeHHblx
o06vexmos. Ilpocmpancmeennvle 3anpocel. Ogepieiinvie onepayun. bygeprvie 30nbl. 30161 OU30CMI.

TeMblI JICKITHii:
11. TIpoGrema renepanu3auuy. M3MepUTEIBHBIC ONICPALIHH.
12. AHanu3 OTHOIICHHH NPOCTPAHCTBCHHBIX OOBEKTOB.

Ha3panusi 1a00paTopHBIX padoT:
10.  TIporpammHuas peamuzaiis HHCTPY MEHTOB HABHUTALUHU IO KapTe.

11. TIporpamMmHas peatH3aLys HHCTPYMEHTOB BEIOOpa OOBCKTOB Ha KapTe.
12.  TlporpamMmMHas peamu3aiiysi METOI0B IIPOCTPAHCTBCHHOTO aHATH3A.

5. Opranu3zanus camocTOATEIbHOH pAGOTHI CTYACHTOB

CamocrostensHas padoTa CTy ISHTOB IPU M3y YSHUH TUCUUILUTAHBI (MOIYJIs) IPEay CMOTpEHa B



CleyIoIUX BUAAX U popmax:

Pabota ¢ JEKIMOHHBIM MATEPHAIOM, TOWUCK M 0030p JUTEPATYPbl U BJIEKTPOHHBIX
WCTOYHUKOB HH()OPMALIMH IO HHIUBUAY ATHHO 3a1aHHON mpolieMe Kypca;

HzyueHue TeM, BEIHECEHHBIX HA CAMOCTOSITEBHY IO TIPOPadoTKY |

[Monck, aHamu3, CTPYKTYpPHUPOBAHUE U TTPe3eHTauus HHpopMarmm;

IMoaroroBka k 1aboparopHLIM paboTaMm;

HccnenoBarenbckas padoTa v yUacTHe B HAy YHBIX CTYIEHYECKUX KOH(DEPEHIUSIX, CEMHHapax
U OJITHMITHAOax;

HO,Z[FOTOBKa K OLCHHUBAKIIUM MCPOIIPUATUSIM.

6. YueOHO-MeTOAHUYeCKO0e H HH(POPMAHOHHOE 00ecTeYeHHe JHCIHILTHHBI

6.1. YueOHo-MeTOAHUECKOE 00€ecCIIeYeHH e JHCIHILIHHBI

OcHoBHast TaTEparypa

1. [setkos, B. .. OcHoBsI reouHpoOpMaTHKH | yueOHUK 1Tt BIO [DICKTPOHHBIH pecypc] /
[setkos B. A.. — Caunxr-TletepOypr: Jlans, 2020. — 188 ¢.. — Kuwura u3 koanekumu Jlaus -
Hugopmaruka.. — ISBN 978-5-8114-4879-1.

Cxema goctymna: https://e.lanbook.com/book/142359 (koHTEHT)

2. Ieoungopmatika [Dnekrponnsiii pecypc]. — Mocksa: U3a-s0 BHUTHU, 2019-. —
Wzmaercs ¢ 1992 r. — exexBapTaabHOC H3JaHUE (MApT, HIOHD, CEHTAOpD, Ackadpp).. — ISSN
1609-364X.

Cxema goctyna: http://www.geosys.ru/index.php/zhurnal-geoinformatika (koHTeHT)

Cxema goctymna: https://elibrary.ru/title_about.asp?id=8517 (koHTEHT)

JonoJIHUTE/ILHAS JINTEPATYPA

3. I'eonnpopmanmonnsie cucteMbl u TexHOIOoruH : yueOnuk / P. B. Kosun, H. I'. Mapkos;
Tomckuit monmnrexanyeckun yHuepcuret (TI1Y). — Tomck: U3x-so TITY, 2009. — 267 c.: ni..
— Bubmuorp.: ¢. 265.. — ISBN 9785-98298-519-4.

4. The late Professor Peter A. Burrough, Rachael A. McDonnell, and Christopher D. Lloyd.
Principles of Geographical Information Systems. Third Edition. — Oxford: Oxford University
Press, 2015. — 352 P. — ISBN 9780198742845,

5. Kosun, Poman Braanmuposuy. ['eonH(pOPMALHOHHBIC CHCTEMBI ;| Y4eOHOE mocodue
[Dnextponusiii pecype] / P. B. Kosun, H. I'. MapkoB; TOMCKHI MOMUTEXHUYCCKUH YHUBEPCUTET
(TITY). — 1 xommerotepHsIi ¢aita (pdf; 9.2 MB). — Tomck: U3a-so TITY, 2008. — 3arnasue ¢
TUTY IBHOTO 3KpaHa. — DICKTPOHHAS BEPCHS MeYaTHOU Ty Omukauuu. — Joctym u3
kopmopatuBHo# cetu TITY. — Cuctemusie TpebGoBanmsa: Adobe Reader.

Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2010/m 183 pdf (koHTEeHT)

6. OcHoBbl reouH(popMaTHKH : yueOHOe mocodue i By30B : B 2 ku. / E. I'. Kanpanos, A. B.
Komkapes, B. C. TuxynoB u ap.; [loa pex. B. C. Tuxynoa. — Mocksa: Akazemus, 2004, —
Bricmee mpodeccuonansHoe obpasoBanue: EctectBeHHble Hayku. — ISBN 5-7695-1716-6.

7. Ieoungopmatrka B 2 kH.: yueOnuk: / moa pea. B. C. Tuxkynosa . — 3-¢ usa., mepepab. u
gomn. — M. : Akagemus , 2010 Ku. 2 . — 2010. — 429 ¢.: un.. — Croucok marepatypst: ¢. 403-
424, — IlpeameTHBIN YKazaTens: ¢. 425-427. — Crnosaps TepMuHOB: ¢. 258-299.. — ISBN 978-5-
7695-6820-6

6.2. UndopmannoHHOE H NPOrpaMMHoe ofecnedeHne

Internet-pecypcel (B T.u. B cpeae LMS MOODLE u ap. o6pa3zoBarenbHbie U OMOTHOTEUHBIE

pecypchl):

1. https://www.google.com/maps — BeG-cepBrc Google Maps komnanuu Google, nata
obpamenus 01.09.2020




2. https://vandex.ru/maps — Beb-cepruc SAnaexc Kaptel kommanuu SHaekc, nata
obpamenus 01.09.2020

3. https://openstreetmap.org — Beb-cepsuc OpenStreetMap, nara obparuenus
01.09.2020

4. https://2gis.tu — Be6-cepruc 2GIS, nara obparmenus 01.09.2020

5. https://tomsk3da.admtomsk.ru — Be6-cepsuc Tomck 3D, nara obpamenus 01.09.2020

6. https://www.ogc.org — Caiitr Open Geospatial Consortium, nara oOpareHus
01.09.2020

7. http://www.gisa.ru/ — 'eoundopmanmonnsiii mopran I'MC-acconuarum, nara
obpamenus 01.09.2020

8. https://www.esri-cis.ru/ — I'eonndopmarmonnsie cucrembl ESRI, nara obpamenus
01.09.2020

9. https://www.google.ru/intl/ru/earth/ — Caiit cuctemsr Google Earth (ITnanera 3emns),
nara obpamenus 01.09.2020

10. https://pro.arcgis.com/ru/pro-app/get-started/get-started. htm — Caiit
reouHopmanmonnoli cucrembl ArcGIS Pro, nata o6pamenus 01.09.2020

11. http://mapinfo.ru/product/mapinfo-professional — Caiir reounpopmannoHHON
cucremsl Maplnfo Pro, nara o6pamenns 01.09.2020

NupopmManuoHHO-CIPABOYHBIC CHCTEMBbI:
¢ Hudopmanmonno-cnpasounas cucrema KOJEKC

¢ Cmpasouno-npasosas cucrema Koncynsrantl Imtoc

IIpodeccuonansunie ba3bl JaHHBIX:
e DnextponHas oubauorexa Grebennikon

JluneH3uoHHOEe — mporpaMMHoe — obecneueHune (B cooTBerctBUH ¢ Ilepeunem
JIHIEH3HOHHOT 0 mporpaMmmuoro odecneuenns TILY):
1. QGIS - reoundopmaronHas cucrema (pacnpocrpansieTcd OecriaTHo).

7. Oco0bie TPeOOBAHNS K MATEPHAILHO-TEXHHYECKOMY 00eCTeYeHHIO AHCIANIHHbI
B yuyeOHOM mpoliecce UCMONB3YeTCs Cleay olee 1adopaTopHoe 000py I0OBaHKE st
MPAKTUIECKUX M JTAOOPATOPHBIX 3aHSTHIA:

HanmenoBanue
Ne .. HaunmenoBanue 06opyaoBanus
CHENHATHHBIX NOMEIEeHH i

1. | Ayautopust anst mposenenust | Jlocka ay iuTopHast HacTeHHas - 1 miT.;

y4eOHBIX 3aHATHI BCEX Kommnexr yuebnoit meGenn Ha 12 mocagoyHbIX MecT;
TUIIOB, KYPCOBOr'O Kommerotep - 11 mT.
MPOSKTHPOBAHUS, -

KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI  TPOMEXY TOUHOH
arrecTauuy (KOMIBIOTEPHBIH
KJ1acc)

634028, Tomckast 001acTh, T.
Tomck, JIeHnHa NPOCHEKT, 1.
2

403b




Pabouas mporpamma cocTaBieHa Ha OCHOBe OOIIell XapaKTepUCTHKH 0O0pa3oBaTENbLHOMN
nporpamMmMsl o HanpasieHnto 09.03.02 MapopMarmoHHbIe CHCTEMBI M TEXHOIOTHH, CHISHH ATH3AITUS
«YTpasieHne mpoCcTpaHCTBEHHBIMU JaHHBIMIY (TpueMa 2018 1., ounast opma oOyueHwmst).

Pazpabotunk(v):
JoskHOCTD IMoanuch OUO
Honent OUT Kosun P.B.

INporpamma ono0OpeHa Ha 3acefaHud OTAejeHWs WHGOPMANMOHHBIX TexHojoruii HIIMTP
(mporoxor ot «4» utons 2018 . Ne6).

3aBenyrommii kadeapoi —
PYKOBOJHTENb OTJCISHHSI Ha MpaBax Kadexpol W2 C

K.T.H.,JOLIEHT = / lepcrues B.C.
MOJIUCH




