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1. HaumeHoBaHUE QM CIUATIIHHBI
Modern algorithms for processing spatial data

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noaroroku: 05.03.06 Dxonorust 1 mpupo10M0Ib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus auctuiuinabl Modern algorithms for processing spatial data y oGyuaromerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.S Cnocob6eH pemath 3a1a4u TpoecCHOHATBHON ACATEIHPHOCTH C UCIIOIH30BAHUEM COBPEMEHHBIX
reoOMH(POPMAIIMOHHBIX TEXHOJIOTHI
HNuaaukaropsl
OIIK.5.1 IIpumensieT B npodecCHOHaTBHOM ACSITEIBHOCTH 0a30BbIe KOMITOHEHTHI T€OMH(GOPMAIIHOHHBIX
TEXHOJIOTHI
OIIK.5.2 IlpumensieT s peleHus TUMIOBBIX 337]ad HHCTPYMEHThI TeOMH(POPMAIIMOHHBIX CHCTEM



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMBbI TEKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

3auer (7 TpumecTp)

aTrecralnumn




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Modern algorithms for processing spatial data

General concepts and definitions of programming.
Basic concepts of programming. Basic definitions of terms used in programming. Existing paradigms and
examples of languages that implement these paradigms.

Introduction to Python 3 Programming
Introduction to programming in Python 3. General characteristics of the language. Run the first script. Saving
the executable, interpreters and development environments.

Peculiarities of the Python 3 language. Possibilities and limitations.
Peculiarities of the Python 3 language. Possibilities and limitations. General areas of application of the
language. Differences from other languages.

Python 3 syntax basics, basic elements and language constructs
Basics and features of the syntax of the Python 3 language, basic and construction elements. Basic data types
and their implementation. Strings, arrays, numbers, arrays, dictionaries. Loops, branches, logical operators.

Functions, classes, modules in Python 3.
Functions, classes, modules in Python 3. Tools for building code blocks in Python. Writing functions and
procedures. Classes in Python. Basics of using built-in libraries. Installing third party modules.

Python Programming in ArcGIS Program
Python programming in ArcGIS software. Built-in Python interpreter, features. Arcpy module. Access to data.
Automatic layout and export of maps.

Python Programming in QGIS Program
Python programming in QGIS. Built-in Python interpreter, features. Access to data. Automatic layout and export
of maps.

Introduction to the Pandas Library
Getting to know Pandas is more than just a library. Basic library skills. Data analysis with Pandas (loading,
viewing, visualization, etc.). Working with GeoPandas to display spatial data.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. byitraues, C. K. OcHOBBI mporpaMMupoBaHus Ha si3bike Python : yue6HOe mocodue / C. K. byitnaues, H. 1O.
boxumar ; mox penaknueii FO. B. Tlecun. — ExatepunOypr : Ypansckuii penepansubiii yausepcuret, 9bC ACB,
2014. — 92 c. — ISBN 978-5-7996-1198-9. — Texcr : anextponHsbii // [{ludpoBoit oOpazoBaTenbHbIi pecypc
IPR SMART : [caiiT]. http://www.iprbookshop.ru/66183.html

2. Cy3u, P. A. fA3bix nporpammupoBanus Python : yue6Hoe nocobue / P. A. Cy3u. — 3-e uza. — Mockaa :
Wntepner-Yuusepcurer Mudopmarmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2020. — 350 c. —
ISBN 978-5-4497-0705-5. — TekcT : 37eKTpOHHBIH // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/97589.html

3. Kypunra O. B. OcHoBbI iporpammupoBanus u anropurmusanuu:lIpaktuxkym/Kypunra O. B..-
Boponex:BopoHexckuil rocyaapCcTBEHHBIH apXUTEKTYpHO-CTpouTenbHbli yHUBepeutet, ObC ACB,2015,
ISBN 978-5-89040-575-3.-133. http://www.iprbookshop.ru/59123.html

JdomosHuTeIbHAS:

1. KyBmmHoB, /[. P. OcHOBBI mporpammupoBanus : yaeOHoe nocodue s By3os / J1. P. KyBmmnaoB. — Mocksa
: UzpatensctBo FOpaiit, 2019 ; EkarepunOypr : M3n-Bo Ypan. yu-ta. — 104 c. — (YuuBepcutersl Poccun). —
ISBN 978-5-534-07559-5 (U3natensctBO FOpaiit). — ISBN 978-5-7996-1411-9 (U3a-Bo Ypai. yH-Ta). —
Texct : anextponnsiii // IBC FOpaiit [caiiT]. https://www.urait.ru/bcode/441475



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

gis.psu.ru Department of Cartography and Geoinformatics
gisa.ru GIS Association
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pasoBarenbHblii mporecc no auctuminie Modern algorithms for processing spatial data npeanonaraer
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation materials (slides on the topics of lectures and practical classes)

On-line access to the Electronic Library System (ELS)
Access to the electronic information and educational environment of the university.

Licensed software package: ArcGIS

Open source software package Q-GIS, GRASS, SAGA, ILVIS, GDAL

Archive of open geodata of the GIS-LAB.INFO portal.

OS "Alt Education"

Consultant Plus [Electronic resource]: legal reference system: database. — Access from the PSNIU network

Archives of the Department of Cartography and Geoinformatics and the GIS Center of PSNIU:

* Archive of digital topographic maps at a scale of 1:1000000, 1:500000, 1:200000, 1:100000 for 2002-2017;
* Archive of digital and printed space images (LandSat, SPOT, IRS, Sentinel-2) for 2007-2017;

* Archive of digital elevation models and digital terrain models;

* Archive of periodical, educational and technical literature of the department, incl. electronic publications;

* Archive of digital thematic electronic layers of spatial databases;

* Archive of printed technical literature on supporting licensed software products.

HpI/I OCBOCHHMHU MaTCpHraia U BbIITIOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInmunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMbIe 3a1aHMUs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIJINHE

Lecture classes require: projector, screen, computer/laptop, chalk(s) or whiteboard.

For laboratory studies: a computer class equipped with personal computers. The composition of the equipment
is defined in the Passport of the computer class.

For group and individual consultations, you will need: projector, screen, computer/laptop, chalk(s) or
whiteboard.

To carry out the current control and intermediate certification, you need: a projector, a screen, a computer /
laptop, a chalk board (s) or a marker board.

For independent work: an audience equipped with computer equipment with the ability to connect to the
Internet, provided with access to the electronic information and educational environment of the university.



Premises of the Scientific Library of PSNIU.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnpiii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Modern algorithms for processing spatial data

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.5

Crnoco0eH pemiaTh 3a1a4u NPO(ecCHOHAIBLHOM AeSITeJIbHOCTH € UCIO0JIb30BAHNEM COBPEMEHHbIX
reoMHGOpPMaNMOHHBIX TEXHOJIOT U

KoMnerenuus Ili1anupyemMsle pe3yabTaThbl KpuTtepuu oneHMBaHus pe3yibTATOB
(MHAUKATOP) o0y4eHust o0y4eHust

OIIK.5.1 Know: basic concepts, tools and HeynosiierBopuren
[Tpumensier B features of typical representatives | - has no idea about modern programming
npodeccuoHanbHOM of modern programming languages and object-oriented programming;
neaTenbHOCTH 0a3oBele | languages; basic concepts and - does not understand the logic and scope of
KOMITOHEHTBI principles of the object approach | languages;
reonH()OPMAIMOHHBIX in information modeling; basic - does not know the Python programming
TEXHOJIOTHi concepts and principles of object- | language

oriented analysis and design;
functional and technological
standards for the development of
software systems; principles of
organizing the design of software
systems; principles of object-
oriented programming.

Can: algorithmically solve the
problem, and implement it in the
programming language Python;
use knowledge of modern
programming languages in
professional activities; use object-
oriented analysis in the design of
information systems; develop
software applications; create
programs in modern
environments; apply the acquired
knowledge in solving practical
problems of professional activity.
Possess: knowledge of the use of
programming languages in GIS
systems. Understands the
theoretical basis of the object-
oriented paradigm in
programming; basic programming
skills in modern programming
languages; skills of using modern
programming languages to solve

YnoBaerBopuTebH
- has a partial understanding of modern
programming languages and object-oriented
programming;
- understands the logic and scope of languages;
- partially knows the syntax and basic Python
constructions, can write the simplest program.
Xopoio
- has a well-formed, but with gaps, idea of
modern programming languages;
- understands the basic provisions of object-
oriented programming;
- demonstrates knowledge of the syntax and
basic structures of the Python language;
- has the skills to solve applied problems using
the Python 3 language;
- has knowledge of using programming
languages in QGIS and ArcGIS programs
OTtim4yHoO
- has formed knowledge of modern
programming languages, their basic terms and
concepts;
- clearly understands the main provisions of
object-oriented programming;
- demonstrates knowledge of the syntax and
basic structures of the Python language;
- is able to independently and freely use in
practice the libraries studied within the
framework of the course in solving applied




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
problems of professional activity; OTan4yHo
ideas about the tools of object- problems;
oriented information modeling; - fluent in using programming languages in
model-driven application QGIS and ArcGIS programs
architecture concepts; object-
oriented programming skills

OIIK.5.2 Able to be fluent in the basic HeynoBjsierBopurest

IIpumensier i pereHus
TUIOBBIX 3aja4
UHCTPYMEHTBI
reonH(OpPMaIMOHHBIX
CUCTEM

functionality of the Python 3
programming language.

Knows how to algorithmically
solve the problem and implement
it in the programming language
Python 3. Has knowledge of the
use of programming languages in
GIS systems. Understands the
theoretical basis of the object-
oriented paradigm in
programming.

- has no idea about modern programming
languages and object-oriented programming;
- does not understand the logic and scope of
languages;
- does not know the Python programming
language
YnoBaerBopuTeabH
- has a partial understanding of modern
programming languages and object-oriented
programming;
- understands the logic and scope of languages;
- partially knows the syntax and basic Python
constructions, can write the simplest program.
Xopouo
- has a well-formed, but with gaps, idea of
modern programming languages;
- understands the basic provisions of object-
oriented programming;
- demonstrates knowledge of the syntax and
basic structures of the Python language;
- has the skills to solve applied problems using
the Python 3 language;
- has knowledge of using programming
languages in QGIS and ArcGIS programs
OT1iu4HO
- has formed knowledge of modern
programming languages, their basic terms and
concepts;
- clearly understands the main provisions of
object-oriented programming;
- demonstrates knowledge of the syntax and
basic structures of the Python language;
- is able to independently and freely use in
practice the libraries studied within the
framework of the course in solving applied
problems;
- fluent in using programming languages in
QGIS and ArcGIS programs




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku ;. ba3zoBas

Bupa MeponpusiTusi IPOMEKYTOYHOM aTTeCTALMH : 3a4eT
Cnioco0 npoBeneHust MepoONPHUATHS IPOMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIENIIeTCsl Ha OCHOBE 0ayIoB, HAOpAaHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MEPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC y‘-IC6HOl"O nepuonaa.

MakcuMajJbHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 6a/U10B B 0TMETKH

«oTianuHo» - ot 81 no 100
«xopowo» - ot 61 1o 80
«YOBJIETBOPUTEJBHO» - OT 43 110

60

«HEeYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.5.2 Python 3 syntax basics, basic | - ability to write logical and algebraic

IIpumensier 11 pemeHus
THIIOBBIX 3a7ja4 HHCTPYMEHTBI
reoMH(pOPMAITUOHHBIX CUCTEM
OIIK.5.1

[Tpumensiet B npodeccruoHaIbHON
JeSITeILHOCTH Oa30BbIe
KOMIIOHEHTBI
reOMH(OPMAITMOHHBIX TEXHOJIOTUI

elements and language
constructs

3amumaeMoe KOHTPOJIbHOE
MeponpusiTHe

expressions - the ability to use the
conditional operator when compiling
programs - the ability to apply cycles in
programming - the ability to organize the

program using functions, procedures and
classes.

OIIK.5.2

[Tpumensier aiis pereHus
TUIOBBIX 3371a4 UHCTPYMEHTBI
reoMH(pOPMALMOHHBIX CUCTEM
OIIK.5.1

[Tpumensiet B mpodeccnoHanbHOM
JeSITETTHHOCTH 0a30BbIe
KOMITOHEHTHI
reonH()OPMAITMOHHBIX TEXHOJIOTUI

Python Programming in
ArcGIS Program
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

- Ability to program in GIS systems. -
ability to read spatial data - the ability to

automatically create a map and export it to
different formats

OIIK.5.2

IIpumensier i pemeHus
THIIOBBIX 3a7a4 HHCTPYMEHTBI
reoMH(pOPMAITUOHHBIX CUCTEM
OIIK.5.1

[Tpumensiet B npodeccnoHaIbHON
JeSITeTbHOCTH Oa30BbIe
KOMIIOHEHTBI
reOMH(OPMAIIMOHHBIX TEXHOJIOTUI

Introduction to the Pandas
Library

HTorosoe KOHTpPOJIbHOE
MeponpusiTie

- ability to use standard libraries, install
new ones, search for necessary libraries -

the ability to read information from files,
analyze, record new information. - ability

to visualize the received data




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Python 3 syntax basics, basic elements and language constructs

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 9

IMoka3aTenu oneHUBAHUS Bannbl
the ability to organize the program using functions and individual files 5
ability to use loops and conditional statements 5
ability to use structured data types (arrays, sets, dictionaries, lists) 5
ability to use basic operators and data types (strings, integers, etc.) 5
Python Programming in ArcGIS Program
[TpoIomKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOYHOU aTTecTaluu: 2 yaca
VY cnoBus IpOBEICHHUS MEPOTIPUSTHS: B YACHI CAMOCTONITEIbHOM PadoThI
MakcumanbHbIH 0asu, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOM aTrTecTanuu: 40
[Tpoxoxnoii 6amr: 17
IMoka3aTenu oneHUBAHUS Bannbl
the ability to automatically generate and export a map 10
ability to read and load spatial data into GIS 10
ability to work with styling layers and their attributes 10
ability to work with built-in interpreter 10
Introduction to the Pandas Library
[Tpo1oKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOUHOU aTTecTaluu: 2 yaca
VY cnoBus IpOBEICHHUS MEPOIIPUSTHS: B YACHI CAMOCTOSITEJIbHOM PadoThI
MakcumanbHbIH 0aJ1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH aTrTecTanuu: 40
[Tpoxoxnoii 6amr: 17
IMoka3aTenu oneHUBAHUS Bannbl
the ability to interact with the file system, write, read files of various formats 10
the ability to conduct a simple analysis of the source data and visualize them 10
ability to use the built-in libraries of Python 3 10
ability to load data using the Pandas library, transform data 10




