MUHUCTEPCTBO HAYKU U BBICLIEI'O OBPA3OBAHMS
POCCHICKOM ®EJIEPALIAN
®T'AOY BO «CUBUPCKHI ®EJEPAJILHBI YHUBEPCUTET»

¥ TBEPYKJIAIO

3 0. pextopa
Wlgereees/~ M.B. Pymsinues
S LN RN & 2025 .
</

o,..

LI
W
vy /Z .-“
oL

JlonmosiHuTeIbHAs NPogecCuOHAIbHAA IPOrPaMMa
(mporpamma npogeccuoHaIbLHOM NMePenoAroTOBKH)

«I"eonHpOpMAaIIIOHHBIE TEXHOJIOTHU B TPAHCTIOPTHOM UHIYCTPHI

Kpacnosipck 2025



|. OBLIASI XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHasi npaBoBasi ocHoBa IIporpaMmmabl

JlononHuTENbHAS npodeccroHanbHas nmporpamma (mporpamma
npodeccuonansHoit  mepenoaroroBku)  UT-npoduna  «['eonHpopmannoHHbIe
TEXHOJIOTUM B TPaHCHOPTHON uHAycTpum» (nanee — IIporpamma) paszpaborana B

cootBeTcTBUM ¢ HopMamu DenepanbHoro 3akoHa P® ot 29 nexabps 2012 roga No
273-®3 «0O6 obpazoBanuu B Poccuiickoit ®exepanumn»; € MTOCTaHOBICHUEM
[IpaButenscTtBa PO oT 11 oktabps 2023 1. Ne 1678 «O06 yrBepxkaenun [Ipaswmn
INPUMEHEHUST OPraHU3alUsIMU, OCYIIECTBISIOMKUMH 00pa30BaTEIbHYIO ACSTENbHOCTD,
AJIGKTPOHHOTO OOYy4YeHUs, JUCTAHIIMOHHBIX OOpPa30BATENbHBIX TEXHOJOTUH TpHU
peanu3anuu o0pa3oBaTENbHBIX MPOrpaMm»; npukazoM MunoopHayku Poccuum ot 19
okTsi0pst 2020 1. Ne 1316 «O6 yTBepKACHUH TOPsIIKA Pa3padOTKU JTIOMOJIHUTEIBHBIX
npo(ecCHOHANBHBIX ~ MPOrpaMM,  COJAEpXKAIUX  CBEACHMS,  COCTaBJISIOIINE
rOCyJlapCTBEHHYIO TallHy, U JOINOJHUTEIbHBIX MNPOPECCHOHATIBHBIX MPOTpaMM B
obnactu uHGOpMaMOHHOM Oe3onacHocTH» (Hanee — npuka3 MuHoOpHayku Poccun
Ne  1316); Meroauueckue  peKOMEHAAIMM MO  pa3pabOTKe  OCHOBHBIX
npo(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX  MpOrpaMM U JIONOJHUTENBHBIX
npo(eCCHOHANBHBIX MPOrpaMM C YYETOM COOTBETCTBYIOIIMX MPO(ecCHOHAIbHBIX
crtanaaptoB (yrB. MunoOpnayku Poccum 22 suBaps 2015 r. Ne JIJI-1/05BH); c
ydyeToM TpeboBaHuil npukaza MunoOpHayku Poccun ot 1 urons 2013 r. Ne 499 «O6
yrBepxkaeHun llopsiaka opraHu3andd W OCYHIECTBJIEHHS  00pa30oBaTEIbHOM
NEeATEIbHOCTH MO  JIOMOJHUTEIbHBIM MNpOo(EeCCUOHANBHBIM  IporpaMMamM», C
M3MEHEHUSIMU, BHECEHHBIMH TTpHKa3oM MuHoOpHayku Poccun ot 15 Hos6pst 2013 1.
Ne 1244 «O BHecenum uszmeHeHud B llopsmok opraHuzanuum M OCYIIECTBIICHHUS
0o0pa3oBaTeNbHOM  AEATENBHOCTH 1O  JOIOJHUTENBHBIM  NMPOQPECCUOHAIBHBIM
nporpaMMamM, YTBEp>KIEHHBIH mpuka3zoM MuHucTepcTBa 00pa3oBaHUS M HayKu
Poccuiickoit @enepanu ot 1 urons 2013 1. Ne 499»; nmpukaza MuHucrepcTBa
oOpazoBanus u Hayku P® ot 23 aBrycta 2017 1. Ne 816 «O06 yrBepxknenuu [lopsiaka
IPUMEHEHHUs] OpraHU3alUsIMHU, OCYIIECTBISIOIMMU 00pa30BaTEeNIbHYIO ACSTEIbHOCTD,
AJIEKTPOHHOTO OOYy4YeHUs, JMCTAaHIIMOHHBIX OOpPa30BATENbHBIX TEXHOJOTUH MNpHU
peaiin3aliid  00pa30BATEIbHBIX MPOrpPaMMy»; Maclnopra (QenepajbHOTO IPOEKTa
«Pa3zButne kampoBoro mnoreHnuana WT-oTpacnu» HaUMOHAIBbHONW NPOrPAMMEI
«udposas skonomuka Poccuiickoit deneparumny; nocraHosienus [IpaBurenscTBa
Poccuniickoit ®@enepaunn ot 13 mas 2021 r. Ne 729 «O mepax mno peanuzanuu
nporpammel  crpaterndeckoro guaepcrtsa  «lIpuoputer-2030» (B pemakuuu
nocta”HoBieHus [IpaBurensctBa Poccuiickoin @eaepanuu ot 14 mapra 2022 1. Ne 357
«O BHeceHuM n3MeHEeHM B nocrtaHoBieHue [IpaBurensctBa Poccniickorn ®enepannn
ot 13 mas 2021 1. Ne 729»); mpukaza MunuctepcTBa 1udpoBOro pa3BUTHS, CBSI3U
U MaccoBbIX KomMyHUKanmii Poccuiickoit deneparuum ot 28 deppans 2022 r. Ne 143
«OO0 yTBEepKIEHUM METOJMK pacueTra TMokasareie (QenepalbHbIX MPOEKTOB
HarmoHanbHOU mporpammbl «lludpoBas sxoHOomuKa Poccuiickori deneparum
Y IIPU3HAHUM YTPATUBLIMMH CHJTy HEKOTOPBIX MPHKa30B MuHUCTEpcTBa HU(POBOro
pa3BUTHS, CBA3M M MAacCOBbIX KOMMyHuKauui Poccuiickon  ®Deneparuun



00 YTBEp)KJIEHUM METOAMK pacyera TokazaTesned  (¢eaepanbHbIX  MPOEKTOB
HalMoHaNIbHOU TiporpaMmbl  «lludpoBas skoHommka Poccuiickoit denepanumny;
dbenepaibHOTO  TOCYJIapCTBEHHOTO  00pa30BaTENbHOTO  CTAHJApPTa  BBICIIETO
oOpazoBanus no HampapjaeHHuo oAroToBku 09.03.02 «MHpopMaImoHHbIE CHCTEMBI
U TEXHOJIOTUWY», YTBEPKIACHHOro MpukazoM MunoopHayku Poccun ot 19 ceHTAOps
2017 r. Ne 926, (manee — ®I'OC BO), a Taxxke nmpodeccHOHaNbHBIX CTaHIAPTOB
10.020 «Cnemumanucr B obmactu  Kaprorpagu U TEOUMHPOPMATUKI,
06.001 «IIporpammuct.

[Ipodeccnonanphas MepenoAroTOBKAa 3aMHTEPECOBAHHBIX JHUIl (Jayee —
Cnymarenu), ocymecTBisiemMas B CcOOTBeTCTBUM C [Iporpammoii, wumeromen
OTPAaCJIEBYIO HaNpaBJeHHOCTh « TpaHcriopTHast oTpaciby, npoBoautcs B DI'TAOY BO
«Cubupckuii penepanbHBIA YHUBEPCUTET» (fanee — YHUBEPCUTET) B COOTBETCTBUU
C YYEOHBIM IIJIAHOM B OYHO-3a04HOM (hopMe 00yUeHHUs.

Paznenbl, BiIOYeHHbIEe B y4ueOHbIN miaH [lporpamMmbl, MCHONB3YIOTCS IS
nocJenyroneil  pa3paboTKu  KalleHJapHoro  y4debHoro rpaduka, ydeOHO-
TEMaTUYECKOTro TUIaHa, paboduX MpOrpaMM MOAYJIECH (IUCIUIUIMH), OLEHOYHBIX U
METOJMYECKMX MarepuanoB. [lepednciieHHbIE JTOKYMEHTHI pa3palaThIBAIOTCA
YHHUBEPCUTETOM  CaMOCTOSITEIBHO, €  YYE€TOM  aKTyaJdbHbIX  IOJIOKECHHIA
3aKOHO/ATeIbCTBA 00 o0Opa3oBaHuH, 3aKOHOAATENbCTBA B obnactu
MHOOPMAITMOHHBIX TEXHOJNOTUM H CMeXHBIX obsacterr 3Hanuid GOI'OC BO u
npodeccuonanbubix crangaptoB 10.020 «Cnenuanuct B obmactu Kaptorpaguu u
reonHpopmatukm», 06.001 «IIporpammucT.

1.2. Ileas mporpamMmsl

Henbro AT TIIT siBnsiercst popMupoBaHue y ciymiaresiei, 00yJaronuxcsi 1o
OIT BO 3a cuer OMHOKETHBIX CPEJCTB WM MO JOTOBOpaM 00 OKa3aHWU IUIATHBIX
o0pa3oBaTeNbHBIX YCIyT, OCBOUBIIMM MPOTrpaMMbl OakaiaBpuaTa Wid CHEIHaIUTETa
B 00beMe He MeHee | Kypca (HaumHasi co 2 Kypca), 00yJarouummces 1o mporpaMmam
MarucTparypsl (HauumHas ¢ 1 Kypca) MO CHEHMUAIBHOCTSIM U HaIpaBICHUSM
MOJTOTOBKH, OTHOCSAIIMMCS K TPAHCHOPTHOM OTpaciu, IU(GPOBBIX KOMIIETCHIIUN B
o0JacCTH  TMPUMEHEHHUS  SI3BIKOB  NPOrpaMMHUpOBaHMs  Juisi  paboThl €
MPOCTPAHCTBEHHBIMU JAaHHBIMH M TpuUMeHeHHs si3bika SQL ams pabotel ¢ 6azamu
JNAHHBIX, a Takke mnpuoOpereHue mno wuroram npoxoxaeHus I IIIT HoBoit
kBanupukamnu «Crenuanuct B 00JacTH TeOMH(POPMAITMOHHBIX CHUCTEM M aHaln3a
MIPOCTPAHCTBEHHBIX JAHHBIX).

1.3 TpeboBaHus K MOCTYNAK UM

K o6yuenuto no [Iporpamme qomyckaroTcs 00ydaronuecs 3a cueT 010 HKETHBIX
CpPEICTB WM MO0 JOTOBOpaM 00 OKa3aHWU IUIATHBIX OOPa30BATENBHBIX YCIYT,
OCBOMBIIIME TPOTpaMMBbl OakajiaBpuaTa WM CIEIUaINTeTa B oObeMe He MeHee |
Kypca (co 2 Kypca) W oOydammpecs Ha MOporpaMMax MarucTparypsl, IO
CHEUUAIBHOCTSIM W HANPAaBJIEHUSM MOJATOTOBKH, OTHOCSIIMMCS K TPaHCIOPTHOM
OTpACIIH.



1.4, XapakTepucTUKAa HOBOW KBaJIH(PUKAIMU M CBS3aHHBIX ¢ Hell BHI0B
npodeccHOHANBLHOM 1eSITeJIbHOCTH, TPYAOBBIX (QYHKHUI uW(UIM) YpPOBHeM
KBAJIU(PUKAIUA

1.4.1. Ob6aacth npo¢ecCuOHATBbHOMI AeSITeJIbHOCTH CITyIaTes,
npolIeanero oOydeHue Mo nporpaMmme MpopecCHOHAIBHON MEPEnoJAroTOBKH, B
KOTOPOH MOXET OCYIECTBIATh MPO(ECCHUOHATBHYIO JESITENbHOCTh: MPUMEHEHUE
reonH()OPMALIMOHHBIX CUCTEM.

BbIyCKHUKKH  MOTYT  OCYHIECTBIIATH MPO(PECCHOHANBHYIO JAESITEIbHOCTD
B Apyrux obnactax u(uwin) chepax nmpodhecCHoOHaATBbHON AESTEIbHOCTH MPH YCIOBUU
COOTBETCTBHS YPOBHSI MX 0Opa30BaHMS M MOJYYEHHBIX KOMIIETEHUUU TPeOOBaHUSAM
K KB (pukamu paboTHHUKA.

1.4.2. O6bexTbl NpodeccUOHATBHON /1eITeILHOCTH: TPOCTPAHCTBEHHBIC
JaHHbIE; TEOMH(POPMALIMOHHBIE CUCTEMBI.

Bunel npodeccuonanbHON 1€ATEIHOCTU: OCYLIECTBIEHNUE KapTOrpaduiecKon
U TEOMH(POPMAIIMOHHON  JAEATENBHOCTU;  JEATENBHOCTh IO  O0ECHEeueHUIO
OpraHu3alMii TOCYJapCTBEHHOIO M MYHULMIAIBHOIO YPOBHS HH(pOpManueH,
coJeprKalieiicss B reOMH(pOPMAIIMOHHBIX CUCTEMaX, JJI PEIICHUs 3a/1ad COLUAJIbHO-
HKOHOMHUYECKOT0, IKOJIOTMUECKOT0 ¥ reorpapuueckoro xapakrepa.

1.4.3. YpoBenb kBaqupukanmuu. B cooTBeTcTBUM ¢ NpodecCHOHATbHBIMU
craggapramu 10.020 «Cnenmanuct B obnactu Kaptorpaguu u reomHPOPMATHKN
n 06.001 «IIporpamMmucT», JOMOJHHUTENbHAS  MPOPECCHOHATBHAS  MPOTpaMMa
npodeCCUOHAIBHOW ~ MEepenoAroToBku  «l'€onH(pOpMaIMOHHBIE TEXHOJIOTUU B
TPAaHCHOPTHON  MHAYCTPUHM»  OOECHEeUYMBAET JIOCTHIKEHHUE  ecmoz20  YPOBHS.
KBIM(PUKALIUU.

1.4.4. KomnereHuuu (TpynoBbie byHkumun) B COOTBETCTBUM
¢ npo¢ecCuOHAIbHBIM CTAHIAPTOM (popmupoBanue HOBBIX WIn
COBEPIIEHCTBOBAHME MMEKOLIIUXCH)

[Iporpamma paspaborana ¢ yderoM mnpodeccrnoHanbHbIX crangaptoB 10.020
«Cnermmanuct B obmact  kaprorpaguu  u  reouHdopmatukuy, 06.001
«IIporpammuct»y. KomOunupoBanue TpymoBbIX (YHKIHMA JBYX CTaHAApTOB
MO3BOJIIET KAUYECTBEHHO OCBOUTH HOBYIO CIIEIIMAIBHOCTh, OCBOMB BCE KIIFOUEBBHIE
CocOObl ~ MPUMEHEHHUS  TeOMH(POPMALMOHHBIX  CHCTEM MU 00pabOTKu
MPOCTPAHCTBEHHBIX JAHHBIX.

[TonpoOHOe onucanue TPyAOBBIX (PYHKIIMI MpeICTaBIeHO B Tabiuiax 1-2.



Tabomuma 1

XapakTepucTUKAa HOBOM KBAJIM(PUKALMM, CBA3aAHHON C BUIOM NMPO(eCCHOHATIBLHON AeATEJIbHOCTH U TPYA0BbIMU
(GyHKIUAMHE B COOTBETCTBUM ¢ podeccuoHaIbHbIMH cTanaapTamMu 10.020 «Cneuuaauct B o0J1acTu kaprorpaguu
u reoungopmarukm» u 06.001 «Ilporpammmucr»

O0o0mennas Bun
TpynoBbie neiicTBus TpynoBas pyHKkuus TpyAOBas npo¢ecCHOHATLHOU
(yHknus AesATeTbHOCTH
10.020 «Cneunajuct B o01acTu Kaprorpaguu ¥ reouH(pOpMaTHKI»
Paborta ¢ penakIIMOHHO-TEXHUYECKUMHU MaTepranaMu (IIPOEKTOM,
IPOrpaMMOi KapThl, peIaKIIMOHHO-TEXHUUYECKUMHU yKa3aHUSIMU).
Hcnonb3oBanue 60a3 u 6aHKOB UG POBOI KapTorpaduueckoir HHGpopMauu
JUTSL CO3JJaHUS 1 OOHOBJICHHSI aHAJIOTOBOW U I poBoii kapTorpaduaeckoir | A/01.5 Co3nanue
IPOAYKLMH Pa3IMYHOIO BUJIA U HA3HAUYEHUS. U OOHOBJIEHUE
CocraBnenue, 0OHOBIIEHHE U 0QOpPMIICHHE (IM3aiiH) aHAJIOTOBOM H KapTorpaduueckoin
U poBoii KapTorpadguueckoit NPOIyKIMU C UCIIOIb30BaHUEM HPOAYKIMH Pa3IMYHOIO BUJIA
KOMIIBIOTEPHBIX TEXHOJIOTHi, B ToM uncie [ MMC-TexHonoruii: moAroToBKa | U Ha3HAYEHUSI
KapTorpagpuueckoil OCHOBBI, BEKTOpU3allUs, KapTorpaduieckas
reHepanusanus, opopmieHIE, CBOAKHU U COITIACOBaHHME KapT, KOPPEKTypa
U MCIIpaBJICHHE 3aMeYaHu i A TlpousBojcTBO OcymecTBiieHne
COop, 06padoTKa 1 KOHTPOJIb Ka4eCTBA IPOCTPAHCTBEHHOM U KapTorpaguueckux | kaprorpaduyeckoi

HENPOCTPAHCTBEHHON HH(pOpMAIK, HEOOXOIUMOH JIJIs1 BKIIIOUEHHS B
0a3bl TaHHBIX.

Co3nanue 6a3 u 6aHkoB H(POBOil od1IereorpadpuuecKkoil 1 TeMaTH4ecKoil
UHPOPMALIUU PAa3HOTO UEPAPXUIECKOTO YPOBHSL.

BrimonHenue arpuOyTUBHBIX U IPOCTPAHCTBEHHBIX 3aIIPOCOB K 0azam
POCTPAHCTBEHHBIX JAHHBIX.

[Toctpoenue 1uppoBeIX MOIENEH TPOCTPAHCTBEHHBIX OOBEKTOB,
npoueccoB U siBnenui cpencrsamu ['NC.

[TonroroBka OTUETHBIX rpaduueckux JoKyMeHToB cpenctBamu [ IC

A/02.5 Co3nanue, BeAecHHE
u 0OHOBJIECHHE 0a3
MPOCTPAHCTBEHHBIX JaHHBIX,
I'"C paznuyHoro Tuna

Y Ha3HAYEHUS

[ToaroToBka (aitsioB ¢ kapTorpaduuecKkuM N300paKEHUEM B 3aBUCUMOCTH
OT BH/JIA U cTIOcO0a TMeyaTu B MOJIUrpaduu.
KanmubpoBka u nmpodrimpoBaHre TEXHOJIOTHYECKOT0 000pY/I0BaHNS,

A/03.5 IToaroroBka K U3IaHUIO
B aHAJIOTOBOM (opMaTe
1 TyOJIMKAIWS B 3JICKTPOHHOM

¥ TeorH(pOpMAaIIO
HHBIX padoT

¥ TeOMH(POPMAITIOHHO
U 1eITENbHOCTH




Tpynosbie 1eiicTBUs

TpynoBasi pyHKIHS

O0o0mennas
TpyAOBast
byuxkuus

Bun
npogdeccuoHAIbLHOM
AeSTeIbHOCTH

OPUMEHSIEMOTO JUIsl MOATOTOBKH K M3/IaHHUIO B aHAIIOTOBOM (opmare

U MyOJIMKaIMK B JIEKTPOHHOM (opmare KapTorpaduyeckoi

¥ reorH($OpMAIIMOHHOM MPOIYKIIUU U BEJCHHUS I'€ONOPTAJIOB.
Beinosnnenune sxkpaHHoi 1 1@ poBoii IBETONPOOH! B MPOLIECCE TOATOTOBKU
K U3JJAaHUIO U TYOJMKAIMK KapTorpapuueckoi u reonH(HopMaioHHON
IPOIYKIIMH.

Kousepramus nudpossix nanubeix u3 ['MIC ¢ yaerom TpeboBaHui K
KapTorpaguueckoil HHPOpMaLUH, pa3MeliaeMoi B II100aIbHBIX U
JIOKAJIBbHBIX CETSIX, B KAPTOrpadUIECKUX MPHIOKEHHUIX TSI MOOMITBHBIX
YCTPOMCTB.

[TyGnukanus 37eKTpOHHOM KapTorpaduieckoil u reonH(popMauoHHON
IPOAYKIMH, B TOM YHCIIE€ Ha FeonopTagax U B KapTorpauyeckux
IPUIJIOKEHUSX JIUIsl MOOMIIBHBIX YCTPOWCTB

dopmate kapTorpadudecKoit
U reonH(popMaInoHHON
NPOAYKIUHU, BEACHUE
reonopTaioB

BeinonHenue npennpoeKkTHOro o0cie10BaHus Ul PeLIeHus 3a1a4
pa3paboTku KapTorpadguueckoil mpoayKuuu (Mpou3BEAEHHI), CTPYKTYp U
cocTtaBa 0a3 MpoCTpaHCTBEHHBIX JaHHbIX, [ UC, reonopTainos.
Ornpenenenne coctaBa 6a3 MPOCTPAHCTBEHHBIX JaHHBIX, pa3paboTka
JIOTMYECKON CTPYKTYPBI 3JIEMEHTOB B COOTBETCTBUU C TPEOOBAHUSAMHU

K XpaHEHUIO0 ¥ MAHUITYJTMPOBAHUIO HHPOPMALIUEH CO CTOPOHBI CUCTEMBI
yTpaByieHUs1 0a3aMU JTaHHBIX.

COop naHHBIX 0 KapTorpadupyeMoil TEppUTOPUH U OIIPEIETICHNE
ocoOeHHocTeH KapTorpadupyeMbIX sSBJICHUH.

Coznanue cucreMsl cOopa, XpaHeHUs U MyOIMKaIlui MeTaJaHHBIX HA0OpOB
IPOCTPAHCTBEHHBIX JAHHBIX Ha reonopTale

B/01.6 IIpoexTupoBanue
KapTorpaduueckoi
MPOAYKIMH (ITPOU3BEIEHUN),
CTPYKTYp U cocTaBa 6a3
MIPOCTPAHCTBEHHBIX JaHHbIX,
I'"C, reonopranos

[ToaroroBka nu 06pabOTKa UCTOYHUKOB, HEOOXOIUMBIX JIJISI CO3TAHUS
(oOHOBIIEHUS) KapTOrpadUUecKoi u reoMH()OPMAITMOHHON POTYKIIUH,
0a3 MPOCTPaHCTBEHHBIX JTaHHBIX.

B3aumopeiicTBre co crenuagicTaMy B MIPEIMETHBIX 00IACTIX MpU
CO3JIaHUH TEMATUIECKUX KapT

B/02.6 PenaktupoBanue
KapTorpaduueckoi u
reonHGOpPMaIIMOHHON
MPOAYKIHH (TPOU3BENCHUN),
0a3 MPOCTPaHCTBEHHBIX
JTAHHBIX

B IIpoextupoBanue,
pelaKTUpOBaHUE U
KOHTPOJIb Ka4eCTBa
KapTorpaduueckoit
MIPOTYKITUH
(mpou3BeneHMIA),
CTPYKTYp M COCTaBa
0a3
MPOCTPAHCTBEHHBIX
naaueix, [YC,
TeOMOPTAIOB




O0o001meHHas Bun
Tpynosbie 1eiicTBUs TpynoBasi pyHKIHS TpyaoOBasi npogdeccuoHAIbLHOM
(pyHKIHA AeSTeIbHOCTH
B/03.6 Kontpoib kauecTBa
[TpoBepka kayecTBa U MPUMEHUMOCTH UCXOJIHBIX MaTepUajIoOB KapTorpaduueckoi
(kapTorpadu4ecKuX, CIPaBOYHO-CTATUCTUICCKUX, AAPOKOCMHYECKUX ) JUIS | IPOAYKIHH (ITPOU3BEICHUH),
co3nanus u ooHosnenus kapt, [ UC u 6a3 mpocTpaHCTBEHHBIX JTAHHBIX I'"C, cTtpykTyp u cocTaBa 6a3
MIPOCTPAHCTBEHHBIX JAHHBIX
06.001 «IIporpaMmmuct»
AJ/02.3 Hantncanue
MIPOrPaMMHOTO KOJia €
Coznanue mporpaMMHOI0O KOZla B COOTBETCTBUU C TEXHUYECKHUM 3a/IaHiEM A Pazpabotka u Pa3pabotka
HCIIOJIb30BAaHUEM SI3bIKOB
(roroBbIMH crierpuKanusaMu ). ONTHMUA3ALKUS TPOTPAMMHOTO KOJIa C DO DAMMIDOBAHILS oTJIaJKa KOMITBIOTEPHOTO
MCIOJIb30BaHUEM CIEIIMATU3UPOBAHHBIX MPOTrPAMMHBIX cpecTB. OleHka 011‘)1 Zzenemfs{ " ’ IPOrPaMMHOTO POrPaMMHOTO
U COIVIaCOBaHUE CPOKOB BBIIIOJIHEHUS IIOCTABICHHBIX 3a/1a4. P Koja oOecnieueHus

MaHHITYJIUPOBAHMS JAHHBIMH B
0a3zax JaHHBIX




Tabmura 2

XapakTepucTUKA HOBOM M pa3BuBaeMou uudposoi komnerenuuu B UT-chepe, cBsa3anHo# ¢ ypoBHEeM (POPMUPOBAHUS
U Pa3BUTHS B pe3yJIbTaTe 0CBOCHH NMPorpaMmmbl «['eoMH(OpPMALIHOHHBIEC CHCTEMbI: AHAJIN3 U BU3yaJIU3alHs
NMPOCTPAHCTBEHHBIX TaHHBIX)

Tun - =
BA30BbIN YPOBEHB PA3BUTUSA KOMIIETEHIIUU
KOMIETEeHIHH!
HaumenoBanne
HaunmenoBan "
ne cepbi npogeccHoHAILHOM ID
P KOMIIeTeHLMH Cnoco0HOCTh NPOsIBJIsieTCS M0/l BHELIHMM KOHTPOJIeM/ IPU BHeLIHeH NOCTAHOBKe
3aaa4u/ o0y4yarouuiics MoJb3yeTcsi FOTOBbIMHM, PEKOMEH/I0BAHHBIMH NPOAYKTAMHU
Kommerenius [IpumensieT s3b1KU
Cpencrsa MpUMEHNMA B MIPOrpaMMHUPOBAHUS
. [IpumeHnsieT s13pIKM IPOrPaMMHUPOBAHUS IS PELICHUs TPOECCUOHANBHBIX 3a1a4 110
MIPOrpaMMHOM Pa3IHMYHBIX JUTSL peIlieHust 28
KOHTpPOJIEM 00Jiee ONBITHBIX CIICLHAINCTOB
pa3paboTku OTpacIsIx pohecCHOHATBHBIX
9KOHOMHKH 3ajgad
Kommnerennust | TIpumeHsieT OCHOBHEIE
MpUMEHUMA B OTIEPaTOPHI SI3bIKA
SQL p patop Tpumensier ocHoBHbie onepatopst SELECT, FROM, LIMIT, ORDER BY, ASC, DESC
Pa3IUYHBIX SQL ns u3BiaeYeHus 369
(Postgresql) si3pika SQL my1s1 u3BseueHus nHGopManuy U3 0as3bl JaHHBIX 110 33JaHHBIM 1a0JOHAM
OTpacIsax nHpOpMAIUH U3 0a3kl
SKOHOMHKH JIAHHBIX




CTpykrypa 00pa3oBaTe/ibHBIX Pe3yJbTATOB

Tabmauma 3

ID u popmyauposka
1eJIeBOr0 YPOBHS
¢opmupoBanus
KOMIIeTeHU i

IIpomexyTouHbie 00pa3oBaTe/bHbIE Pe3yabTaThI

OnbIT npakTudeckoii gesreasHocT (OII)

YmMmenns (Y)

3nanus (3)

28. IIpumeHsieT s3bIKU
IPOrpaMMHUPOBAHHUS IS
peleHus
pohecCHOHANTBHBI X
3a1a4

OmnbIT paboTHI ¢ 6a3aMu JaHHBIX
(SQLite/Spatial.ite) mis BEITOTHEHUS
MPOCTPAHCTBEHHBIX 3aIPOCOB.

OnBIT aBTOMATH3AIIMH THITOBBIX 3a7a4
MPOCTPAHCTBEHHOI' O aHAJIM3a U BU3yau3alluu
JIAHHBIX

Ymenue coctaBiasaTe SQL-3anpockl ¢
MIPOCTPAHCTBEHHBIMU (QYHKIMSIMU,
(GUIBTPOBATH TaHHBIE.

YMeHue IpOeKTHPOBATh M BBHITIOIHATD
re000padoTKy C IOMOIIBIO CKPUIITOB B

QGIS.

3HaHKE OCHOBHBIX OIIEPATOPOB S3BIKA
3arpocoB SQL mist paboThl ¢
MPOCTPAHCTBEHHBIMU (PYHKIHSIMU.

ITonumanue Bo3moxkHocTert QGIS st
aBTOMAaTHU3allMH 33/1a4.

369. [Ipumenser
OCHOBHBIE OIIEPaTOPHI
si3pika SQL s
U3BJICUCHUS
uHpOpMAIUH U3 0a3bl
JAHHBIX

OnsIT BeIONIHEHUS NPOCThIX SQL-3anpocoB
JUIsl BBIOOPKH JJAHHBIX U3 TaONHII.

[IpakTHiKa MCIIONB30BaHUS OTPAHUTICHHUN
(LIMIT) u coptupoBku (ORDER BY) npu
pabore ¢ 6azaMu JaHHBIX.

YMeHue coCTaBISTh 3aPOCHI C
ucrionbzoBanuem SELECT, FROM s
W3BJIEYEHUS TAHHBIX.

Ywmenne npumenats LIMIT ms
OTpaHHYCHUS KOJTUYECTBA BHIBOAMMBIX
3aITHCEH.

YMeHue copTUpOBaTh PE3YIITATHI C
nomorusro ORDER BY, ASC, DESC.

3HaHne cuHTaKcuca 6a30BbIx SQL-
OTIEpaTOpPOB.

[ToHumanue cTpyKTypbl TaOJIUII U TIOJIEH B
PENSIHOHHBIX 0a3aX JaHHBIX.




1.5. TpeGoBanus K MaTepuaJIbHO-TEXHUYECKOMY o0ecnevyeHn1o,
HEO0OX0AUMOMY JIJIS1  peajin3auuM  JONMOJHHUTEJIbHOH MNPodeccuoHAIbHOMI
nporpaMmMsbl NpogecCHOHAJIBLHOM MEePenoAroToBKu (TpedoBaHusl K ayIMTOPHUH,
KOMIIBIOTEPHOMY KJIACCY, IPOrPAMMHOMY 00eCIriedeHHUI0)

OOyueHue mNpou3BOAUTCS Ha IMIaTGopMe IJIEKTPOHHOTO 00yuyeHuss COY
«e-Kypeb»  (https://e.sfu-kras.ru/).  Hcmomb3yrorcss ~ cepBUCHI  BeOWHApPOB
U BUJICOKOH(DEPEHITUH.

[Ipu npoBeeHNH JEKLIHMA, MPAKTUYECKUX 3aHITHI, CAMOCTOSATEIBHOU padOThI
ClIylIaTene W MPaKTUKU HUCIOJb3YeTCs Clenyroliee oOOpyAOoBaHUE: KOMIIBIOTEP
C HayIIHUKaMH  WIM  ayJUOKOJOHKaMH, MHKPOPOHOM U  BeO-Kamepoi,
BBICOKOCKOPOCTHOE TOIKIItoueHne K MHTepHeT (HE MeHee 5 MOuT/c).

HeoOxomumoe mporpamMmmHoe oOecriedeHrne (OOHOBIIEHHOE [0 TOCIEAHEn
Bepcun). Opaysep Angexc wimm Google Chrome, TexcroBbiii pemaktop, QGIS;
untepnpetarop Python; SpatiaLite; SQL.ite; 6paysep; Plotly; Figma.

1.6. OcobennocTn (MpUHIUIIBI) MOCTPOCHUS JAOIOJTHUTEJIbHOM
npogeccunoHaIbLHOM NPOrpaMmMbl NPOGeCcCHOHAIBLHOM NePenoAroTOBKU

OcobenHoctu MOCTPOCHUS MIPOTPAMMBI MIEPETIOArOTOBKH
«["eonH(opMaIMOHHBIC TEXHOJIOTHH B TPAHCIIOPTHON HHIYCTPUI:

— B OCHOBY NPOEKTHPOBAHUS MPOTPAMMBI TOJIOKEH KOMITETEHTHOCTHBIH
HOJIXO/I;

— BBIMIOJHCHWE  YYeOHBIX  3aJaHWil, TpeOYIOMMX  MPAKTUICCKOTO
NPUMCHEHUS 3HAHUW W YMEHHWH, TOJAYYCHHBIX B XOJC HW3YYCHHS
JIOTUYECKH CBSI3aHHBIX JUCIIUTUIHH;

—  BBIMIOJIHCHHE UTOTOBBIX aTTECTAIIMOHHBIX Pa0OT MO pealbHOMY 3aJaHUIO;

— WCHOJb30BaHUEC WH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
BTOM YHCJI€ COBPEMEHHBIX CHCTEM TEXHOJOTHYECKOW TOMIEPKKU
npoiiecca oOydeHHs, 00eCTeunBarONMX KOMMOPTHBIC YCIOBUS IS
oOyyJaromumxcsi, mpenojaBareiei;

— TPUMEHEHHUE AIEKTPOHHBIX 00pa30BaTEIIBHBIX PECYPCOB (IUCTAHITMOHHOE,
AIIEKTPOHHOE, KOMOMHUPOBAHHOE OOYUYECHUE U TIP.).

B  mommepxky = AOMOMHUTENBbHOHW  Tpo(ecCHOHAaTBLHON  MPOTpaMMBI
npoecCHOHANTEHOM TTePENOIrOTOBKU pa3paboTaH JIEKTPOHHBIN Kypc Ha TiaTdopme
http://e.sfu-kras.ru.

1.7. OcobGeHHOCTH OPraHU3aANMHU PAKTHKH

[IpakTuka ciaymartenel AOMOTHUTENbHOM MNPOPECCUOHANIBHOW MPOrPaMMBbI
nepenoaroToBku «I eoMH(pOpMAIIMOHHBIE TEXHOJIOTUU B TPAHCHOPTHON MHAYCTPHUI»
OpeacTaBisieT  coO0oM  BuA  y4eOHOM  JIEATENbHOCTH,  HEMOCPEICTBEHHO
OPUEHTHPOBAHHBIA Ha MPOPECCHOHATBHO-IIPAKTUUECKYIO MOATOTOBKY CIIyIIaTesei.
[IpakTka  ocymiecTBisieTcss B LeIsIX  (GopMHpOBaHUS M 3aKpEIUICHHUS
npo(hecCHOHANBHBIX YMEHUIN U HaBBIKOB, MIOJYYEHHBIX B PE3yJIbTaTe TEOPETUUECKON
IIOATOTOBKH.


https://e.sfu-kras.ru/
http://e.sfu-kras.ru/course/view.php?id=29988

Cpoku mpoBeAeHUS TMPAKTUKU YCTAHABIMBAIOTCA TpadukomM ydeOHOTO
npoiiecca B 0o0beme 36 4acoB B KOHIE Mpolecca OOydeHUSI B COOTBETCTBHUU
C YTBEPXJCHHBIM B YCTAHOBJICHHOM MOPSAKE yUeOHO-TEMATHYECKUM TIIIaHOM.

B pamkax o4HO-3204HON (opMbI OOyYeHHsS] Ha OCHOBE JUCTAHI[MOHHBIX
TEXHOJIOTHUI MPaKTUKa OCYyIIECTBIsETCS B (hopme online MPaKTUKH.

1.8. lokymeHT 00  00Opa3oBaHUM: JUIJIOM O  [EPEHOArOTOBKE
YCTaHOBJIEHHOTO o0Opasla.
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®dopma 00ydyeHust — ouyHo-3a04yHas ¢ mpumeHenueM D0 u [JOT.

«FCOI/IH(I)OpMaIII/IOHHble CHUCTEMBbI: AaHAJIN3 U BU3YAJIU3alIUA IIPOCTPAHCTBCHHBIX JAHHBIX»

Cpoxk o0yudenust — 276 4yacos.

YUYEBHbIU IIJIAH
AOMOJIHUTEJIbHOU MPO(eCcCHOHATIBLHON NPOrpaMmmsbl MPOGecCHOHATIBLHON NMePenoaroToBK1

KonTakTHbIE Yachl
Ob6mas Bcero
No [Ipaktu | [IpakTHyeckue Dopmbl
HanmeHoBaHMe AUCIUTUINH TPYAOEM- | KOHTaKT CPC, u
/1 Jlexnuu | Yeckwe | W CEMHHApPCKH KOHTPOJIS
KOCTb, 4 H., 9
paboTHI € 3aHSTUS
1. | OcHOBBI TeOMH(GOPMAITMOHHBIX CUCTEM 92 46 16 30 46 3a4éT
2. | Busyanu3zamus npoCTPpaHCTBEHHBIX JTaHHBIX 72 36 10 26 36 3a4€T
3. | ba3sl MpoCTpaHCTBEHHBIX JAaHHBIX 48 30 12 18 28 3a4éT
4. | IlpakTuka 36 18 18 18 3a4€T
3aIUTa UTOrOBOM
5. | UroroBag arrecranus 24 8 8 16 ATTeCTAIMOHHOH
paboTHI
(mpoexTa)
Hroro 272 134 38 100 134

11




YUYEBHO-TEMATHUYECKHWH IUIAH

AOMOJIHUTEJIbHOU MPO(eCcCHOHATIBLHON NPOrpaMmmsbl MPOGecCHOHATIBLHON NMePenoaroToBK1
«I'eonHGopManMOHHBIE CUCTEMbI: AHAJIN3 M BU3YAJIM3allUA NPOCTPAHCTBEHHBIX JAHHBIX)»

Kareropus ciymarenei: auia, UMEIONINE WX MOTyYarouue cpeinee NpoecCHoHaIbHOE WK BhICIIee 00pa30BaHuUe.
Cpoxk oOyueHwusi: 276 4acos.

®opma o0ydeHus: 04HO-3a04Has ¢ mpumenenuem 30 u JJOT.
PexuM 3aHgTHil: 6 4acCOB B HENEIIO.

KoHTakTHBIE Yackl

Oobwmas Bceero
No Jlabopa- [Ipakt. n
HanmenoBanue nucuurumH TPyO€M- | KOHTaKTH., CPC,u
n/n Jlexumu TOPHBIE | CEMHHApPCKHUE
KOCTb, 4 q
paboThl 3aHATHUS

1. | OcHOBBI reoUH(OPMALHOHHBIX CHCTEM 92 46 16 30 46
1.1 | 3nakomctBo ¢ 'IC. O630p porpaMmMHOro obecrneyeHus 12 6 2 4 6
1.2 | IIpocTpaHCTBEHHbIE JaHHbIE 8 4 2 2 4
1.3 | Cucremsr koopaunat B [YIC 16 4 2 6 8
1.4 | Monenu JaHHBIX: pacTpPOBasi MOJIENb TAHHBIX 12 6 2 4 6
1.5 | Monenu faHHBIX: BEKTOPHAs MOJIEb TaHHBIX 8 4 2 2 4
16 [IpocTpancTBeHHBIH aHanmM3: Hambojiee  pacIpOCTpaHEHHBIE 16 8 9 5 8

peleHHsl
1.7 | Be6-I'MC. O6mnaynsie 'C 12 6 2 4 6
1.8 | IlyOnukanus mpoCTPaHCTBEHHBIX JaHHBIX 8 4 2 2 4
2. | Buzyanu3zauusi NpoCTPaHCTBEHHBIX TAHHBIX 72 36 10 26 36
2.1 | O030p BO3MOXKHOCTEH BU3yaJIM3allMHU IPOCTPAHCTBEHHBIX JaHHBIX 12 6 2 4 6

Busyanuzanusi TOpOCTPaHCTBEHHBIX JaHHBIX C MPUMEHEHUEM
2.2 | 5136IKOB TIporpamMmMupoBanus. O630p OubIHoTeK It 0hopMIIeHNUS 16 8 2 6 8

pe3yJIbTaTOB MPOCTPAHCTBEHHOT'0 aHAIN3A

Odopmienne  pe3yabTaToOB  MPOCTPAHCTBEHHOTO  aHAJIHU3a.
2.3 16 8 2 6 8

IlpaBuna  odopmiieHus  KapTrorpauyeckux  MaTepHaJOB.
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KoHTakTHBIC Yachl

Ob6mas Bcero
No Hl Jlabopa- [Ipakt.
HanmenoBanue 1uCUMILUIMH TPylO€M- | KOHTAaKTH., CPC, u
n/m Jlexuuun TOpHbIE | CEMUHApPCKHE
KOCTb, U q
paboThI 3aHATHS
YcnoBHble 0003HaYEHUS
24 OcobenHoctu obopmIIeHUS MYJIbTUMACIITaOHBIX 0a3 8 4 5 2 4
" | IpoCTpaHCTBEHHBIX JAHHBIX
Hcnonb30BaHue IBETOBBIX pEIICHUN s MPOCTPAHCTBEHHBIX
0 5 | AQHHBIX. Ocobennoctn  tunorpadpukd B OQOpMIICHUU 20 10 2 8 10
"~ | mpocTpaHCTBEHHBIX NaHHBIX. Crenuduka neyaTHbIX U BeO-Bepcuit
BH3YaJIM3aIlUH MPOCTPAHCTBEHHBIX TaHHBIX
3. Ba3bl mpocTpaHCTBEeHHBIX TaHHBIX 48 30 12 18 18
31 BBenenue B 6a3bl mpocTpaHCTBEHHBIX AaHHBIX. Co3maHue 0azbl 10 5 5 4 4
"~ | mpoCcTpaHCTBEHHBIX JAHHBIX
39 SA3pik SQL B aHanm3e MpoCTPaHCTBEHHBIX JAaHHBIX Burumcienue 10 5 5 4 4
" | paccrosHUH, momanei, yrinos B SQL-3ampocax
33 I'pynmupoBkn u  kiaccudukanuu. OmnucaTtenbHBIE CTaTHCTUKA 10 5 2 4 4
" | NpocTpaHCTBEHHBIX paclpeesIeHHH
3.4 | Tononorus MpoOCTPaHCTBEHHBIX OOBEKTOB 6 4 2 2 2
3.5 | Uepapxuueckue MO/IEIH MPOCTPAHCTBEHHBIX JTAHHBIX 6 4 2 2 2
3.6 | Unnekcel 1 3a1a4a MoMcKa 00bEKTOB Ha KapTe 6 4 2 2 2
4. | IpakTuka 36 18 18 18
5. | AroroBas aTrecranus 24 8 8 16
Hroro 272 134 38 100 134
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Kanenaapublii yueOHbIid rpaguk
AONMOJIHUTEJIbHOU NMPO(eCCHOHATILHON MPOrpaMMbl NPO(ecCHOHAILHON MePenoAroToOBKI
«I'eouH(popmManuoHbIe TEXHOJIOTUU B TPAHCIIOPTHOM UHIYCTPHH»

HaumeHnoBanue

N HIOHD
mozyJei (kypcos) Centsopn OKTA0pL HOSIOpB Jaexadpb SluBapb deBpaan Mapr Anpean Mau

O0bem yuyeOHOI
HArpy3KH, 4.

T
Z
3
7
5
o
7
s
J
10
IT
1Z
I3
L
15
16
I7
5
Y
Z0
21
22
Z3
7z
75
76
Z7
78
Z9
30
3T
3Z
33
3z
35
36
37
38
39
20
4T
47
43
rivis

OcHOBBI
reOUH(OPMAITUOHHBIX
CUCTEM

Busyanuzanus
OPOCTPAHCTBEHHBIX K|K
JIaHHBIX

Bba3nl
MPOCTPAHCTBEHHBIX
JTaHHBIX

IIpaktuka

HWrorosas arrecramus
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II. OHEHKA KAYECTBA OCBOEHUSA NTPOI'PAMMOBI

2.1. ®opMbl aTTECTAlUM, OIEHOYHbIE MAaTepHaJbl, MeTOAUYECKHUE
MaTepuaJibl

[Iporpamma npemycmMaTpuBaeT MPOBEJACHUE TEKYIEH U UTOTOBOM aTTECTAIUU.
Tekymiass arrTecTanus cCiymiaTesJed MNPOBOAMUTCS MO JUCHUIUIMHAM Ha OCHOBE
BBIIIOJIHEHHS 33JaHUI B 3JIEKTPOHHOM OOy4aroIllleM Kypce, a TakXke C YYETOM
PE3YNBTATOB MMPOMEKYTOYHOTO ACCECMEHTA.

Meroanueckie Matepuaabl, HEOOXOAWMBIC IS BBITIOJIHCHHUS TEKYIIUX
3aJlaHUM, TPEACTaBICHBl B  COOTBETCTBYIOIIMX  3JIEMEHTaX  JJIEKTPOHHOTO
00y4aroIero Kypca 1 BKJIIOUAIOT ONMHMCAaHUE 3aJaHUsI, METOJUYECKIE PEKOMEHIAIIUU
0 €T0 BBIMOJHEHUIO, KPUTEPUH OLICHUBAHUSI.

2.2. TpeOoBaHus M cOAepP:KAHNE UTOTOBOH aTTECTAIUN

[Tocne 3aBepumienust oOyuenus no Ilporpamme oOydaromuecs IOMyCKalOTCs K
UTOTOBOM aTTecTaluu. ATTecTaluus MPOBOJUTCA C Y4YaCTHEM IPEACTABUTEIICH
npoUIBHBIX MHAYCTPUAIBHBIX MapTHEpoB. MToromas arrectamus Mo mporpaMme
BKJIFOYAET BBINOJIHEHUE UTOTOBOM arTectainoHHo# padoTsl (MAP) B popme mpoekTa.
OcHOBHasi 1€Ib WTOTOBOM aTTECTAlMOHHOW pabOThl — BBIIIOJHUTH PaboOTYy,
JEMOHCTPUPYIOILYIO YPOBEHB OATOTOBJIEHHOCTH K CaMOCTOSITEIIbHON
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

NAP BBINONHAETCS WHAMBUAYaJbHO WIM B TIpynmax Io 2-4 4elloBeKa.
Cnymatenb NPeaOCTaBIseT pPe3yabTaT BbIMOJHEHHOUW paboTel B ¢dopmare PDF,
opOpMJICHHOM W  OTBEYarome TpeOOBaHUAM K  COAEPKAHUIO  UTOTOBOM
aTTecTallMOHHONW paboThl. CHUCOK MCHOJb30BAaHHBIX HMCTOYHUKOB JIMTEPATYPbI
npuBoguTcs B KoHUe WMAP. JIOKyMEHT mpuUKperuisieTcs B OpraHU3allMOHHBIN
AJIEKTPOHHBIN KypC MpOorpaMmbl MpodeccuoHaIbHOM MepenoarotroBku. B urorosoi
aTTECTAlIMOHHON pPaboTe JOJDKHBI OBITh YETKO 0003HAUYCHBI 00JIACTh U aKTYaJbHOCTh
paboThI, NMOCTAHOBKA 3aJlayu, MPHUBENCHBI PE3YyJbTaThl, MOJYYCHHBIC CIYIIATEIEM.
TpeGoBaHus U CoOAEp)KAHWE HTOTOBOW AaTTECTAIIMM HU3JI0KEHBI B METOJAMYECKUX
yKka3zaHus K BoinoHeHuto MAP u pazmeniarorcst Ha miaTdopMe dIEKTPOHHBIX KYpCOB
CoYy.

BrinosHeHre UTOroBoi aTTeCTallMOHHOM Pa0OThI SIBJISETCSA 00s3aTEIbHBIM.

[To pesynbraTtam BbIOaHEHUST AP arrectanroHHas KOMHUCCUS TPUHUMAET
pelIEeHHe O TMPENOCTAaBICHUM  CIylIaTeasiM [0  pe3ysibTaTaM  OCBOEHUS

JIOTIOJTHUTEILHOM npogeccuoHaIbHON MPOrpamMMBbl npodeccuoHaIbHON
NEPEernoJroTOBKM MpaBa 3aHUMATHCA MPOQPECCHOHAIIBHOM JESITEeNIbHOCThIO B cdepe
MPUMEHEHUS reonH(pOpPMaITMOHHBIX CUCTEM u BbIJ]a4Ye JUTIIIOMA

0 MpoeCCHOHATBHOM TEPETIOITOTOBKE.
Bapuanr 1: Co3nanue TeMaTH4eCKOi KapThl 10 KOCMMYECKUM CHUMKAaM
Ommcanue 3a7aHu:
CTyaeHTBl JOJKHBI pa3padoTaTh TEMATHUECKYIO KapTy, YTO BKJIIOYAET B CeOs
BEIOOP TEMATHWKH, IIOMCK WCTOYHUKOB JaHHBIX, BBIOOp TIOMJIOKKH, TOA0OP
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CIYTHUKOBBIX CHUMKOB, MacmTad il TEeYaTHOM MPOIYKIMH, aBTOPCKOE
opopmienue. CTyAeHTbl JOJKHBI MpPOAHATU3UPOBATh BCE COOpaHHbIE JaHHBIE,
0(QOpPMUTH TEMATUYECKYIO KapTy U MPEIOCTaBUTh BBIBOBI O MPOCIIaHHON paboTe.

KOMHCTGHHI/II/I, OLCHUBACMBIC B 3aJaHUMN:

1. [IpuMeHsieT HUHTErpUPOBAHHBIE CPEJIbI PA3pa0OTKU

IlokazaTenu oreHKH

Orenka/HopMa

Wcnone3oBanue ' UC-
UHCTPYMEHTOB

OneHka: OpOEKT JOHKEH ObITh pa3padoTaH B
onHoM n3 crneuuanu3upoBanueix ['MC-mardopm
(QGIS, ArcGIS Pro, Google Earth Engine u mp.).
Hopma:  ucnonssyrorcs  ['MMC-uHCTpyMEHTBI
(MOZynM, IUIArMHBI, CKPUNTHI) MOAXOAAIIUE IS
pelIeHus 3a/1a4H.

OpI‘aHI/I3aI_[I/IH IIPOCKTAa

OreHka: MPOEKT CTPYKTYPUPOBAH JIOTUUECKH U
yA0OHO /171 HABUTAIUU.

Hopwma: Hanuuue 4eTkoil CTPyKTYphl KaTajaoroB
(manpumep, /data, /scripts, /output) u daiinon
(reosaHHbIC B MOEPKUBAaEMbIX (hopMaTax:
GeoJSON, Shapefile, GeoTIFF).

2. Ilpumensier ' UC-TexnoI0TH

U U1 penieHust npo(decCHOHaIbHBIX 3a/1a4

[lokazarenu oneHKH

Onenka/Hopma

KOppCKTHOCTL BBIITOJIHCHU S
ajropurma

Ouenka: nporpamma wm  [UC-monens
KOPPEKTHO 00pabaThiBaE€T MPOCTPAHCTBEHHbBIC
JTAaHHBIE ¥ BBIBOJUT PE3YJIbTAaThl (HANPUMED,
pacueT OydepHBIX 30H, NPOCTPAHCTBEHHBIN
aHaju3).

Hopma: pesynbTarbl AOJKHBI COOTBETCTBOBATh
OKHTa€MbIM 3HAYCHUSM (Hammpumep,
KOPPEKTHBIE KOOPJAUHATHI, TUIOMIAb MOJUTOHOB,
TOMOJIOTUYECKAs 1IEJIOCTHOCTH).

OOO0CHOBaHHOCTb PEIICHUIA

OneHka: Bce BBIOpAHHBIE METOABI (aJITOPUTMBI
WHTEPTOJISAINNA, CHUCTEMBl KOOPIWHAT, METOIBI
BU3YyallM3aIii) 0OOCHOBAHBI.

Hopma: B KOHIIE TTPOEKTa MPEACTABICH OTYET C
000CHOBaHUEM BBIOOpaA WHCTPYMEHTOB

(Hampumep, mnoyemy wHcnoib3oBanca Kriging
Bmecto IDW).

3. PaGoTta ¢ reogqanHbIMHU

[Tokazarenu OIleHKH OreHka/HOpMa

KoppektHocth  00paboTKH
MPOCTPAHCTBEHHBIX JAHHBIX

OueHka: aHHbIE 3arpykaroTcs, NPeoOpa3yroTcs
U aHAIM3UPYIOTCS 0e3 omubok (Hampumep,
TpaHchOpMaIHs CUCTEM KOOPIWHAT, BaJIUAINS
r€OMETPUH ).

Hopma: oTcyTCTBHE TOMOJOTUYECKUX OIIUOOK
(HaI0KE€HME MOJIMTOHOB, Pa3pPbIBbI JIMHUN).

16




Busyanuzanus pe3ynbratoB | OnieHka: pe3ysbTaThl MPEACTaBICHbI B BUIE KapT
win rpaduxoB (HampUMep, TEIJIOBBIE KapThl,

ciou B QGIS).
Hopwma: Kaprorpaduyeckue DIIEMEHTHI
COOTBETCTBYIOT CTaHAapTaM (JereHja, Macurao,
TIO/ITUCH).
Hcnonp3oBanue I'C- | OueHka: nOPUMEHSIOTCA CHEUAIU3UPOBAHHBIC
OnOIMOTEeK oubmuorexu (GDAL/OGR, GeoPandas, PyQGIS,
ArcPy).

Hopwma: xoa ucmons3yeT ONTUMaTbHBIC METOIBI
st paboTel ¢ TEONaHHBIMU  (TIaKeTHAS
00paboTKa, MOTOKOBBIC METOJBI ISl OOJBIITUX
JTAHHBIX ).

Bapuant 2: Ily0imkanus HHTEPAKTHBHOI KapThl B 00J1a4HOM cpeje

Onucanue 3a1aHus:

CTyAeHTBI TOKHBI OMyOJMKOBATh HMHTEPAKTUBHYIO KapTy TOpojia B 00JIauyHOM
cpene (EverGIS, FlexGIS u np.), ucnonb3ysi reoJJaHHbIe U3 OTKPBITHIX UCTOYHUKOB
(OpenStreetMap, 2I'NC, ropojackue cripaBoyHUKH # 1p.). KapTa momkHa BKIIOYATh:
TEeMaTUYECKUE CJIOM, MHTEPAKTUBHBIE DSJIEMEHThl (MHCTPYMEHTHI HW3MEpPEHMUS,
BCIUIBIBAIOIIIME OKHA C aTpuOyTaMHM, JIETE€HJY), BU3yaJIbHYIO IIBETOBYIO HACTPOMUKY,
COOTBETCTBYIOIIYIO TEMATHUKE.

Komnerenuuu, onieHUBaeMbIe B 3aJJaHUU:

1. [Ipumenenue obmaunwix [ MC-tuatdopm

IToka3aTenu OLEeHKH Onenka/Hopma
Hcnonb3oBanue 001aqHOM OreHka: MPOEKT pa3MeméH B OOJauyHON cpeje
CpeIbI (EverGIS/FlexGlIS).

Hopma: koppekTHas HacTpolika MpOEKIIUH,
CHUCTEMbI KOOPAWHAT U aTPUOYTUBHBIX TAHHBIX.

Ontumusanms JaHHBIX OueHka: kapTa 3arpy»kaercst 6€3 3a1epKeK.
Hopwma: ucnonb3oBaHne BEKTOPHBIX TAUJIOB WU
YIOPOIIEHHBIX TEOMETPUH JJIsI KPYITHBIX HA0OPOB
JTAHHBIX.

Opranu3zaiusi pecypcoB Orenka: o0auHbIe pecypchl CTPYKTYPUPOBAHBI.
Hopwma: pazneneHne 1aHHbIX Ha CIIOU C
MOHSATHBIMA Ha3BAHUSIMHU U CTPYKTYPOI.

2. Pa3zpaboTka HHTEpaKTUBHBIX BEO-KapT

IToka3zaTenu olieHKH Onenka/Hopma

OyHKIMOHAIBHOCTh KapThl | OlieHKa: peaar30BaHbl HHCTPYMEHTHI (MacIiTao,
MOUCK, U3MEPEHUE PACCTOSHUI/TIIOMIAICH ).
HopwMma: Bce 37eMEHTBI pearupyroT Ha JICHCTBUS
TI0JIH30BATENSI KOPPEKTHO U 6€3 OINOOK.

BHSyaJII/IBaI_[I/IH JaHHBIX OHGHKaI CTHUJIU CJIOEB COOTBCTCTBYIOT TCMATHKC.
HopMa: HCIIOJIB30BaHUC CCMAHTUYCCKHUX IIBCTOB,
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noanucen 00BEKTOB u aJalITUBHON
BU3yaJIM3allMH IIPU MacIITaOMPOBaHUU.

JloxyMeHTanus OneHka: mpeaocTaBIeHO PYKOBOICTBO
I10JIb30BaTEII.

Hopma: onucanue ci10€B, HCTOYHUKOB JAHHBIX U
MHCTPYKIIUS IO pad0Te C UHCTPYMEHTAMH KapThl.

O6ocHoBaHHOCTH pemieHnit | OueHka: 00OCHOBaH BBIOOp TUIATGOPMBI U
UHCTPYMEHTOB.

Hopma: anammu3 mmocos/munycoB EverGIS wu
FlexGIS s peanusanyu BeIOpaHHOM TEMATHKU.

Bapuanr 3: Paspaborka TeMaTH4eCKOM KapPThl MO OTKPBITHIM
HCTOYHMKAM JAHHBIX

Onucanue pa3paboTKH:

Pa3zpabotka TemaTudeckoil kaptel B cpeae QGIS mo OTKpBITHIM MCTOYHUKAM
nanubix (OpenStreetMap, 2I'NC, ropoackue cripaBOYHUKHU U Jip.). CTYJIEHT NOKEH
BBEITPY3UTh HEOOXOAWMBIC CJIOW W3 OTKPBHITHIA WCTOYHUKOB W JOMOJHUTH KapTy
CBOMMH aBTOPCKUMHU BEKTOPHBIMH JTaHHBIMU. [10ATOTOBIICHHBIE TaHHBIC HEOOXOIMMO
COEJIMHUTH B TEMATHUYECKYIO KapTy, C1esIaTh 0(OpMIICHHUE.

Komnerennuu, onieHUBaeMbIe B 3aJaHUU:

1. PaGota ¢ reoganasiMu B QGIS

ITokazaTenu OlEHKH OreHka/HOpMa
Nmmnopt 1 06padoTka Ouenka: JaHHBIE KOPPEKTHO 3arpy>kKeHbl U3
JTAHHBIX HMCTOYHHUKOB.

Hopwma: npeobpazoBanue B equnyro CK
(marmpumep, WGS 84/Pseudo-Mercator),
yCTpaHEHUE OITUOOK T€OMETPHH.

Opranu3anus IpoeKTa OreHKa: MPOEKT CTPYKTYPUPOBAH JIOTHUECKH U
yAOOHO JIjIsl HABUTAlIUH.

Hopwma: Hanmnume 4eTKou CTPYKTYyphl KaTajlOTOB U
(aiinos.

Coznanue aBTOpckuX cioeB | OneHka: 100aBjaeH MUHUMYM OJIMH YHUKATbHBIN
BEKTOPHBIN CIIOW.

Hopwma: croit umeeT aTpuOyTHBHBIE TaOIUITHI C
OIrcaHueM OOBEKTOB.

2. TemaTnyeckas BU3yaJIn3alus

IToka3arenu ONEeHKHU Ornenka/HopMa

Ctunuzaiys oObeKTOB OneHka: MNPUMEHEHbl TEMAaTHYECKUE CTHIH
(rpamyvupoBaHHBIE/KaTETOPUPOBAHHBIC
CHMBOJIBI).

Hopma: 1uBera COOTBETCTBYIOT CEMAaHTHKE
(Hampumep, KpacHBIM Il 30H PUCKA, 3€JIEHBIN
JIJIs1 TAPKOB).
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KomnoHoBKa kapThl OneHka: kapTa COACPXKHUT BCe 00s3aTeIbHbIE
2JIEMEHTBHI.

Hopma: merenpga crpynnupoBaHa JIOTHUYECKH,
MOAIMCH YUTaeMbl ITpH Tieuatu A4/A3.

ObocHOBaHME pelIEHUI OreHka: 0OBSICHEH BBIOOP TEMBI M CTUJIEH.
Hopwma: B otuére npuseaens! ckpuHoTsl QGIS,
JIEMOHCTPUPYIOUIUE STaIbl paOOTHI.

Bapuantr 4: Busyaausanmsi NpOCTPAHCTBEHHBIX [JAHHBIX € NOMOIUbIO
S13bIKOB NporpammupoBanus Python

Onucanue pa3paboTKH:

CtyaeHTbl JTOJDKHBI ~ pa3paboTaTh MporpaMMy C  TOMOIIBIO  SI3BIKOB
nporpammupoBanus Python, Mogenupyronryo ropoackoil MapmpyT oT MyHKTa A B
nyHKT b, ¢ ucmonp30BaHMeM KapThl ropoja M3 OTKPBITHIX HCTOYHUKOB JIaHHBIX.
[Iporpamma nomkHa wucnonb3oBaTh IwiaruH AntPath, aBTop BbIOMpaeT 1BeT
MapuipyTa, TOUKy cTapta u (UHHUIIIA.

Komnerennuu, onieHUBaeMbIe B 3aJaHUU:

1. [IpuMeHsieT uHTErpUpoBaHHbIe cpeibl pa3padoTku (IDE)

ITokaszaTenu OoueHKH OrneHka/HOpMa

Hcnonb3oBaHue OrneHka: IpoeKT JI0JDKEH ObITh pa3paboTaH B OJAHOU
WHTETPUPOBAHHOMN Cpebl U3 UHTETPUPOBAHHBIX Cpell pa3pabOTKU (HAIpUMep,
pa3paboTku PyCharm, VSCode).

Hopma: kox opraHu3oBaH W CTPYKTYPHUPOBAH C
HcnoJib30BaHueM Bo3MoxkHocTeil IDE (Hampuwmep,
VIIPABJICHUE  3aBUCUMOCTSIMH,  HCIIOJb30BAHHUE
BUPTYaJIbHBIX OKPY)KECHUH).

Opranuzanus npoeKra OneHka: MpOEKT CTPYKTYPUPOBAH JOTUYECKH U
yAOOHO JjIsl HABUT AU .

Hopma: Hanmume 4eTKol CTPYKTYphl KaTaJlOTOB U
(baiinnos.

2. [IpuMeHseT A3bIKM TPOTPAMMHUPOBAHMUS JIJIS1 PEIICHUS MTPOPECCUOHAIBHBIX 3a7a4

IToka3arenu OEHKHU Omnenka/Hopma
KoppektHocTh BbInosiHEHUS | OLIeHKA: MporpaMMa KOPPEKTHO MOJIETUPYET
IPOTrpaMMBbl MIPOIIECC TIJIABJICHUS ¥ BEIBOAUT PE3YJIbTAThI.

Hopwma: pe3ynpTaTbl JOJKHBI COOTBETCTBOBATH
0’KMIA€MBIM 3HAYCHHSM 10 33/IaHHBIM
rapaMeTpam.

D¢ DHEeKTUBHOCTH KOJIa OueHka: KoJl HalMCaH C UCMOJIb30BAHUEM
ONTUMAJIbHBIX AJITOPUTMOB.

Hopwma: Bpemsi BBITIOJIHEHUS IPOTPAMMBI HE
MPEBBINIAET YCTAHOBJIEHHBIE TPEIEIIbI.

JlokyMeHTaius Koja OneHka: KoJi COAEPKUT KOMMEHTapUu U
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JIOKYMEHTAITHIO.
HopwMma: kaxxaast yHKIHSI IMEET CTPOKY
nokyMeHTtaruu (docstring).

O0ocHOBaHHOCTH penieHnit | OLeHKa: Bce BBIOpaHHbIE METOIbl 0OOCHOBAHBI.
Hopma: B KOHILIe MpoekTa IpenCTaBiIeH OTYET O
BBIOOpE MAaTEMAaTUYECKUX MOJIEIIEH.

OTH TeMbl MOTYT OBITh aJalTUPOBAaHbl B 3aBUCUMOCTH OT WHTEPECOB
CTyACHTOB M crenupuku ux oOydeHus. OOywaroniyecs: MpeaoCcTaBisIeTCS MPaBO
camocTosTeNnbHO onpeaenuts TeMy MAP. [IpuBeTcTByercsi BHIOOP TEMBbI UTOTOBOTO
MPOEKTa, CBA3AHHBIN C MPOPECCUOHAIBHOMN JIEATEIbHOCTBIO CTYACHTA [0 OCHOBHOMY
HaIIPaBJICHUIO MOATOTOBKHU UJIU CIEUUATIBHOCTH.

B wurtoroBoit pabore (MpoeKTe) MOKHBI OBITh COOJIIOJCHBI CIIETYIOIINE
TpeOOBaHMUS:

1. HMcronp3oBaHME MOJYYEHHBIX B OTKPBITOM JIOCTYIIE WM CO3aHHBIX
CaMOCTOSITEJIbHO TPOCTPAHCTBEHHBIX JIaHHBIX/0a3 MPOCTPAHCTBEHHBIX JAHHBIX B
UTOTOBOM IIPOEKTE;

2. Ilpumenenume SQL-3ampocoB  W/miaM  sA3bIKa  MPOrpaMMHUPOBAHUS
Python/JavaScript/R nns ananu3za n/unu BU3yaiau3aluy MPOCTPAHCTBEHHBIX JAHHBIX;

3. IlpumeHeHue pecypcoB U HHCTPYMEHTOB, OCBOCHHBIX B MPOLECCE U3YyUEHHUS
nporpammbl: QGIS, PostgreSQL/SQLite, Jupyter Notebook, Figma.

4. Tlonyyenue, o6paboTKa M SKCHOPT (PalIOB UTOrOBOTO MPOEKTA COTJIACHO
TpeOoBaHMIM K (hopmaTam (aiiioB (B 3aBUCUMOCTH OT THUIIA TPOEKTA).

5. Odopmiterne TekcToBoM yactu padoTsl cormacHo CTO COY.

[Ipumepsl TeM UTOTOBOM aTTECTAITMOHHON PaOOTHI:

1. Co3nanue nmpoCcTpaHCTBEHHOM 0a3bl JaHHBIX MO BBIPAOOTKE 3JIEKTPOIHEPTUU
13 BO300HOBIISICMBIX HCTOYHHUKOB coryiacHo AanHbiM World Bank Open Data

2. Co3maHue TEMAaTHYECKOM KapThl Ie0/I€3WYECKUX IMYyHKTOB 1-2 Kiacca B
KpacHosipckoMm kpae

3. I3menenue apeana odutanus ceBepHoro ojieHs B 2000-2020 rr.

4. PacueT muomaaun XxBOMHbBIX JecoB KpacHosipckoro kpast B 2021 roay.

5. U3yuenune TpaHCHOPTHOM JOCTYMHOCTH MuKpopaiioHa IlokpoBckuil
B ropojae Kpacnosipcke.

6. KapTta BOZOnpoBOHBIX KOMMYHUKAMKA MUKpOpaiioHa [lameHHsbIit.

7. AHanu3 NomyJsIpHbBIX TYpUCTHYECKUX HanpasieHul B Poccun B 2022 rony.

8. Kapra mamMsTHUKOB UCTOpUUYECKOTO Hacieausa ropoaa KpacHosipcka.

9. Ananu3 HanboJsee MocenaeMbIX KyJIbTYpHBIX pocTpaHcTB KpacHosipcka.

10. Coszpmanue pamoopna «Pa3nmuumss B 00€CIIEYCHHOCTH MEIUIIMHCKHUMH
KaJpaMmu no peruoHam Poccuny»

11. Co3nanue KapThl 3apsIIHBIX CTAHITUHN AIEKTPOMOOMIIeH B Topoie AGakaH ¢
nomotbio 6udamoreku Folium.

12. Busyanuzamusi TypUCTHUECKOTO MaplipyTa OT paboyero mnocenka
Yepemyiiku 10 BOJOIAIAa Y TTOJAHOXKbs TOphl bopyc ¢ momonisio miarnaa AntPath.

13. IlpumeHeHne NPOCTPAHCTBEHHOTO aHAIU3a B CUCTEME PACCENICHUS MaJIbIX
rOpOJOB.
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14. Co3panune pambopia IMOJNb30BAaHUS IMACCAKUPCKUM U MPUTOPOIHBIM
KEJIE3HOJOPOKHBIM TPAHCTIOPTOM.
15. Bekropuzamusi OOBEKTOB JOPOXKHOH CETH IO JaHHBIM IIOJIEBBIX

uccienoBaHuil (MupapHas cheMka oOjlaka Touek) B creunuanusupoBanHon [HMC
IndorCAD.

2.2.1. KpuTepuu OlleHUBAHNSI HTOTOBOM aTTECTALIMOHHOI PadoThI

OueHka «OTJIIMYHO» CTaBUTCS, €CJIM  CIylIaTedb BBIMIOJIHWI  paboTy
0e3 3aMeYaHuil CO CTOPOHBI ATTECTAIMOHHOW KOMHUCCHH.

OneHka «XOpomIO» CTaBUTCA, €CJIM  CIyIIaTeldb BBIIOJHUI — padboTy
C HE3HAYUTEIHbHBIMA HEIOYETaMH, HO PE3yJIbTaT PadOTHl HATJIAIEH W MOXKET OBITh
MIPUMEHEH.

OrnieHKa «yJIOBJIETBOPUTEIIBHOY» CTABUTCS, €CJIM CIYIIATEIb BBITIOIHUI padoOTy
C HeJIoUeTaMu, TMOBIUSBIIMMHU Ha Pe3yJbTaT paOOThl, U TPEOYIOTCS HCHPABIICHUS,
YTOOBI MPOEKT MOT OBITh BOCTPEOOBAH JIPYTUMU TOJIH30BATEISIMHU.
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III. OCHOBHOE COAEP KXAHUE NPOI'PAMMBI

3.1. Illnan y4eOHOIi JeSITEJIbHOCTH

Y4yeOHble neiicTBus/ Hcnoan3yempble pecypcebl/

Pe3yabTarnl 00yyeHus
(opMBbI TEKY1IET0 KOHTPOJIA | MHCTPYMEHTbI/TEXHOJOTHHI

POI. Mcnonb3oBaTh akTyajJibHOE

nporpamMmHoe obecrniedenne ans | Cozmanue I'MC-npoexToB | DIEKTPOHHBIN KYypC.
pabotel ¢ mpoctpancTBeHHBIME | B QGIS QGIS
nanubivu (QGIS)

PO2. TIlpumensts MeTOObI U
QITOPUTMBI  TIPOCTPAHCTBEHHOTO
aHanm3a JUIST perieHus
MPaKTHYECKHUX 3a1a4
B PA3JIMYHBIX OTPACTISX

Anpobanus Pa3INYHBIX
METOJIOB MPOCTPAHCTBEHHOTO | DIEKTPOHHBIN KypC.
aHanm3a s pemieHus pasHeix | QGIS

MPAKTUYECKHX 3a7a4

PO3. PaGorarh ¢ mporpaMMHBIM

obecriedyeHneM I'nc u | Pa3paboTka CTPYKTYPHI .
emsimonnsix CYBJI, nMeromux | u cogepkanus 0a3bl  JaHHBIX DJICKTPOHHBIH KYPC.
Il:O?,MO)KHOCTI/I , TS | IS aHajm3a PostgreSQL/POstGIS,
s A SQLite/SpatiaLite, QGIS
MaHHUIYTHPOBAHUS POCTPAHCTBEHHBIX JAHHBIX

MIPOCTPAHCTBEHHBIMU OOBbEKTAMU

Hanucanune SQL-3anpocos
U CKpUIITOB  JUIS  aHajmu3a | DJICKTPOHHBIH KypC.
IpOoCTpaHCTBEHHBIX  maHHbIX | POStGIS, Spatialite, SQL.ite,
gyepes oOpamenue k 06ase | PostgreSQL, QGIS

PO4. TIlpumeHsiTb  OCHOBHBIC
oneparopsl SQL 1151 n3BICUYECHUS
1 aHaimu3a uHpopMmarmu U3 6a3pl

JAHHBIX
JTAHHBIX
Coznanue BU3YyaJIbHBIX .
POS. Busyanusuposarb . Y DNEKTPOHHBIN KypC.
MaTepuaioB C pe3ylbTaTaMu .
pe3yabTaThl MPOCTPAHCTBECHHOTO QGIS, Jupiter Notebook,
00pabOTKH MPOCTPAHCTBEHHBIX | L.
aHaam3a Figma, SAunexc Datalens
JTAHHBIX
PO6. [Ipumenartsb SI3BIKH .
Coznanue MakeTa | DJIEKTPOHHBINA KypC.
MIPOrpaMMHUpPOBAHUs ISl aHAIU3a . .
C BU3yaM3anuein QGIS, Jupiter Notebook,
" BU3yaJIU3aIlUU .
IIPOCTPAHCTBEHHBIX JTaHHBIX Figma, SInnexc Datalens

IPOCTPAHCTBCHHLIX NAHHBIX

3.2. Buabl 4 coaep:xkaHue CaMOCTOATEIbHON PadoThI

BreinmosiHeHre caMOCTOSATENbHONW paldOThl  CIyHIATENSIMH  TMPEANoiaraeTcs
B IUCTAHIIMOHHOM pPEXUME B paMKaxX »JJIEKTPOHHOIO Kypca, pa3MEIICHHOTO
B CUCTeMe 3JIeKTpOoHHOTO 00yueHus COY.

JInsi BBIMOJIHEHUSI MPAKTUYECKUX 3aJaHUN U TMOBTOPEHUS TEOPETUYECKOTO
Marepualia, CIylaTelsiM PEeKOMEHIYETCSI CAMOCTOSATENIbHO OPraHu30BaTh MO MECTY
MPOKMBaHMS pabodee MeCcTo, OOOpPYJOBAaHHOE IEPCOHATBHBIM KOMITBIOTEPOM,
noAKII0YEHHBIM K cetu HTepHeT. B anmektponHOM 00paszoBaTtenbHOM Kypce (DOK)
TEOPETUYECKUM M TPAKTUYECKHM  MaTepuan  CTPYKTYPHUPOBAaH  COIVIACHO
KaJIeHIapHOMY Tpaduky oOydeHus. Y clymaTreias eCTh BO3MOXKHOCTH OOIIEHUS
C IIpEeroJiaBaTesieM, CaMOCTOSITEIbHOTO H3Y4YEHUS TEOPETHUYECKOr0 MaTrepuana,
JHUCTAaHIIMOHHOM MPOBEPKHU BBICBLJIAEMBIX 3aJJaHUN.

B pamkax mnpakTudyeckux paboT CiyliaTreno HeoOXOAUMO CO3/1aBaTh
u peaaktupoBath npoekTsl B I IC (QGIS), CYB/I, rpaduueckux penakropax.
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PABOYAS ITPOI'PAMMA
AUCHHUIUIAHBI (MOIYJIs1)
«OcHOBBI T€OMH(POPMAMOHHBIX CUCTEM))

1. AHHOTALINSA
Mopyib MOCBSIIEH U3YyUYEeHHIO TeOMH()OPMAIIMOHHBIX TeXHOoJIoTHH. CiyraTenu
MOJIy4aT HaBBIKA pabOTHl C MPOCTPAHCTBCHHBIMH JIAHHBIMH, Y3HAIOT OCHOBHBIC
MIPUEMBbI TIPOCTPAHCTBEHHOTO aHANM3a JJIS PEIICHUS TIPUKJIAIHBIX 33/1a4 ¢ TIOMOIIIBIO
reOMH(POPMAITMOHHBIX TEXHOJIOTHH.

Hean aucuuniaudbl (pe3yJbTaTbl 00y4eHHs )

Lenbto n3yuenus moaynsa «OCHOBBI T€OMH(GOPMAIIMOHHBIX CUCTEMY SIBIACTCS
dopmupoBaHre 0a30BbIX KOMIETEHIMI [Ji pEIIeHHs MPaKTUYECKUX 3aaad
B PA3JIMYHBIX OTpacisxX ¢ ucnoib3oBanueM ['MC-TexHomoruim.

B pe3ynbTaTe n3ydeHus JUCUMILIMHBI CIyIIaTeNd Oy1yT CHOCOOHBI:

PO1. Ucnonb30oBaTh akTyajdbHOE MpOTpaMMHOE oOecredeHue sl paboThbl
C mpocTpaHcTBeHHBIMH JIaHHBIMU (QGIS).

PO2. IIpumeHATs METOABI M ANTOPUTMBI MPOCTPAHCTBEHHOI'O aHAIW3a IS
pELICHUS NPAKTUYECKUX 337a4 B Pa3JIUYHBIX OTPACIsX.

2. Conep:xanue

Ne, HammeHOBaHNE
TEMBI

Coneprxanue JeKIuit
(xon-BO YacoB)

HaumenoBanue
MPAKTUIECKHUX
(ceMHHapCKUX
3aHATHIN)
(K0JI-BO 4acoB)

Buaer CPC
(xon-BO yacoB)

Mopayas 1. OcHoBBI reonHpOpMALMOHHBIX cucTeM (92 yaca)

3HaKOMCTBO, CTPYKTypa
Kypca, uro takoe ['MC. Nzyuenue
1.1 3HAKOMCTEO Obnactu NpUMEeHeHHs | YcTaHOBKa TEOPETUYECKUX
< THIC. 0630p I'cC. 0O0630p | MporpaMMHOTO MaTepHuaoB,
IPOTPAMMHOTO IIPOTPAMMHOI0 obecrnieueHus QGIS.V CaMOCTOSITEIIBHOE
oBecreuerns (16 1.) obecneuenus (I10) TUC. | U3yuenue unHTepdeiica | BHIIOJIHEHNE
3apyOexHoe o, | (4 4.) MPaKTUYECKHUX
OTEYECTBEHHOE 10, 3agannii o Teme (6 4.)
otkpseitoe [10 (2 4.)
[IpocTpancTBEHHBIE

1.2.
ITpocTpaHcTBEHHBIE
naHHble (8 4.)

nanHsle. Mcrounnku
nmaaabx gua T UC.
Craructuyeckue JaHHBIE.
banku
IIPOCTPAHCTBEHHBIX
JaHHbIX. ['eonopraisl.
ITomnoxku. Popmarsl
IIPOCTPAHCTBEHHBIX
JaHHBIX. (2 4.)

Ilouck maHHBIX JUIA
peuieHus  pa3InyHbIX
TeMaTHYCCKUX 3a7a4d B
ic Harpumep
CTaTHCTUICCKHUX
nokazareneit B QGIS
(24.)

N3yuenne
TEOPETUUYECKUX
MaTepuasos,
CaMOCTOSITEIILHOE
BBIITOJIHEHHUE
MPaKTUYECKHUX
3a/1aHuit 1Mo Teme (4 49.)
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HaunmenoBanue

. MIPAKTUYECKUX
Ne, HauMeHOBaHHE Coneprxanue JICKIUMA p Bunwr CPC
(cemuHaApCKUX
TEMBI (K0J1-BO YacoB) - (K0J1-BO YacoB)
3aHATHIN)
(K0JI-BO YacoB)
[IpuBsi3ka HaHHBIX K
reorpauyeckon N3yuenue
Cucrema KOOpIUHAT. rpag Y1
CUCTEME  KOOPJAMHAT. | TEOPETUUYECKUX
[Ipoekuu. EPSG kojbl
1.3. Cucrembl . Brinonnenue MaTepualioB,
IIpoeKUui. BHyTpeHHs U o
koopaunar B [UC MIPOCTPAaHCTBEHHOM CaMOCTOSITEIIbHOE
BHeurHss CK. bubnnoreka
(16 u.) . MPUBS3KA PACTPOBOTO | BHITIOJIHCHHE
Proj4. IlpuBsizka naHHBIX
24) M300pakeHUs MPAKTUYECKIX
’ (ckankomus OyMakHOH | 3amaHuid 1o Teme (8 4.)
KapThl) (6 41.)
OO6paboTka pacTpoBBIX
nzoopaxenuit B ['MC. | 3yuenue
PactpoBas MOJIeTh
[Toctpoenue TEOPETUUECKHIX
14.M . | naHHBIX. I'pun-monens .
4. Mopenu naHHBIX: AHHBIX Tannbie TUIICOMETPUYECKOMN MaTepUasos,
pacTtpoBas MOJIeTTh : KapThl (kKapThl | caMOCTOATEIBHOE
JUCTaHIIMOHHOTO
naHHbIX (12 49.) penbeda), Ha OCHOBE | BHITIOJHEHHUE
30HAUPOBAHUS 3emiu.
pacTpOBBIX JAHHBIX O | IPAKTHUYECKUX
Bonbimme nannsbie (2 4.) . N
1 poBOH Mojienu | 3axanuii o teme (6 4.)
penbeda (4 4.)
Bekropusanus
o0bekToB.  Co3naHue
BekTopHas MOJIENb | BEKTOPHBIX
P A p N3yuenue
MaHHBIX. Bekropuzamus | IPOCTPAaHCTBEHHBIX
. | TEOPETHUECKUX
pacTpOBBIX 00BEKTOB pa3Hoi
1.5. Mogenn naHHBIX: MaTepHalioB,
IIPOCTPAHCTBEHHBIX rEOMETPHUH (TOoukH,
BEKTOpHast MOJIEh CaMOCTOSITENIbHOE
JTaHHBIX. ATpuOyTUBHAs | IMHUM, TOJIMIOHBI) M
JTaHHBIX (8 4.) BBITIOJIHEHUE
uHpopMaIus. ba3bl | co3nanue
MPaKTUYECKUX
IIPOCTPAHCTBEHHBIX aTpuOYTUBHBIX TaOIUIY .
3amaHuil mo Teme (4 4.)
JTaHHBIX (2 4.) c HCIIO0Ib30BAHUEM
PY4YHOTO crocoba
BeKTOpH3aIyi. (2 4.)
IIpocTpaHcTBEHHBIN
aHaIn3 BEKTOPHBIX
JAHHBIX (anamu3
16 DneMeHTapHbIN 3acTpoiku roponxa mno | M3yuyenue
H' ;)CT AHCTBCHHBI MIPOCTPAHCTBEHHBIN OTKPBITBIM ~ JTaHHBIM). | TEOPETUYECKUX
q Ifanmp Hanbonee | AHATH3. W3mepenue. | [IpocTpaHcTBEHHBII MaTepHajoB,
acI O.CT AHCHHDLE 3anpocsl. aHau3 pPacTpPOBBIX | CAMOCTOSITENIEHOE
P emfﬁnﬂp Knaccugukanus. Bydep. | naHHBIX (BBIUYMCIEHUE | BHIMOJIHEHUE
p(16 ) Ogepneit. HTEpnonsanys. | BEreTallHOHHOTO MIPAaKTHUYECKHUX
’ Anre6pa kapt. (2 4.) unnaexkca (NDVI) mno | 3amanuii mo Teme (8 4.)
OTKPBITHIM
CIIyTHUKOBBIM
CHUMKaM). (6 4.)
17 Be6-THC 0630p oOmaunsix I'HUC. | IlyOnukarms N3yuenne
O.6J.'IaV-IHBIe ’ TUC Tunet 00JauHbIX | OLU(POBAHHBIX CIIOEB | TEOPETUUYECKUX
(12 w.) CEPBUCOB. B cepuce EverGIS. | matepuanos,
' NextGIS. EverGIS. | TIpoctpancTBeHHBIN CaMOCTOSITEIILHOE
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HanmenoBanue
. MPAKTUIECKIX
Ne, HauMeHOBaHHE Coneprxanue JICKIUMA p Bunwr CPC
(cemuHaApCKUX
TEMBI (K0J1-BO YacoB) - (K0J1-BO YacoB)
3aHATHI)
(K0JI-BO YacoB)
Google Earth Engine. | anaiu3 u MOArOTOBKA | BBIMOJHEHHE
GeoServer (2 4.) TEMaTUYECKOW KapThl | MPAKTUYECKHUX
TOYEK UWHTepeca B | 3amaHuii mo Teme (6 4.)
ropojie K MyoOJuKaluu
(44.)
Odopmnenne Mmakera
Bapuantsl  nmyOnukanuu TCMATHYCCKOM KapThl B N3yuenue
P Y QGIS. Bepctka makeTa Y1
MIPOCTPAHCTBEHHBIX . TEOPETUICCKIX
TEMaTHYEeCKOH  KapThl
1.8. ITyGnukanmst JTAHHBIX. MaTepHuaoB,
00BEKTOB HHTEpeca B
IIPOCTPAHCTBEHHBIX OcoOenHoctu CaMOCTOATEIIBHOE
ropoje Ha  BBIOOp
JTaHHBIX (8 4.) odopMIIeHUS BBITIOJIHCHHE
. (kapTa  JOCTYMHOCTH
TEMaTUIeCKOU KapThI MIPAKTUICCKIX
Mara3uHOB, 3aIlpaBoOK, .
(24.) 3aJIaHui 110 Teme (4 4.)
TeaTpoB, Kade u T.1I.)
(24.)
Hroro: 92 u. 16 4. 30 4. 46 u.

3. YciaoBus peajM3auuu NPOrpaMMbl I CHUILTHHBI

OOyueHue 1Mo mnporpaMme peajn3oBaHO B ¢Gopmare CMENIaHHOTO OO0y4eHus,
C MPUMEHEHHEM AaKTHUBHBIX TEXHOJOTUHA COBMECTHOIO OOyuYeHHS B 3JICKTPOHHOMN
cpene (CMHXpDOHHbIE M  ACUHXPOHHBIE 3aHATHs). JIGKIMOHHBIM  MaTepual
MIPEACTABIIICTCS B BHJEC TEKCTOBBIX MAaTEpHANIOB, TPE3CHTAIM, pa3MellaeMbIX
B cucTeme 3J1eKTpoHHOTO 00yueHust COY «e-Kypcw» Ha 6aze LMS Moodle. [lanubie
MaTepHaibl COMPOBOXKIAIOTCA B YaTaX AWCIHMIUIMH. M3ydeHWe TeopeTHYecKoro
martepuaina (CPC) npenamnomnaraeTcst 0 U MOCJIe CHHXPOHHOM 4acTH paboThI.

MaTtepuajJibHO-TEXHHYECKHE YCJI0BUSI peajin3alii MPorpaMmMbl

CUHXpOHHBIC  3aHATHS  PEATU3YIOTCS Ha  0a3ze  WHCTPYMEHTOB
BUJICOKOH(EPEHIICBA3M M BKJIIOYAIOT B CE0Sl MPAKTUYECKUE 3aHATHS, COUETAOIINE
B cebe OTBEThl Ha BOMPOCH], CBSI3aHHBIC C MAaTEpUAJIOM JIEKIUH, B dopmarte
JUCKYCCUM, a Take TPYIIOBYI0O M WHIUBUIyalbHYIO paboty. s mpoBeneHwus
CUHXPOHHBIX 3aHITHH (BEOMHApOB CO CIHUKEpaMH) TMPUMEHSETCA IMporpamma
Buacokondepenrcssasu Salute Jazz.

Y4edHo-MeTOAUYecKOe U HHPOPMAIIHOHHOE 00ecTiedeHne MPOrpaMMbl

[Iporpamma MoOKeT OBITH peann30BaHa KaKk OYHO, TaK U 3a0YHO, B TOM YHCIIE,
C MPUMCHCHHEM JIHCTAHIIMOHHBIX 00pa30BaTCNBbHBIX TeXHONOruiH. OHa BKIIOYAET
3aHATHS JICKIIMOHHOTO THUIA, WHTCPAKTUBHBIC (OPMBI OOYYCHUS, MPaKTUUYECKHE,
7abopaTopHbIC  3aHATHS, KOHCYJBTAIMH. Y4YeOHO-METOJINYECKHE MaTCPHAIIBI
pa3MEIICHBl B JJICKTPOHHOM Kypce B CHCTEME DJJIeKTpoHHOro oOydeHuss COY
«e-Kypco»y. OOydaromuecss HUMEIOT BO3MOXKHOCTH TOJIYYUTh JIOMOJHUTEIBHYIO
uHOpMaIMIO, TaK KaK Marepuajabl Kypchl  COMPOBOXKIAOTCS  CCBHUIKAMU
Ha pPacCIIUPEHHBIC TAHHBIE JIJIS KENAOINX U3YUUTh Kypc 0osiee yriryOJIeHHO.

Coaep:xaHue KOMILIEKTA Y4eOHO-METOANYECKUX MATEPHAJIOB
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B anmektponHOM 00pa3oBaTebHOM KypC€ TEOPETUYECKMA W TPAKTHYCCKUN
Marepuan CTPYKTYpUpPOBaH COTJIaCHO  KaJeHJapHOMY TIpaduky  oOydeHws.
B s1exkTpoHHOM Kypce y caymiaTess €CTh BO3MOXKHOCTh OOIIEHUS C MPEToaaBaTeseM,
CaMOCTOATENILHOTO ~ M3y4Y€HUS  TEOPETHYECKOro  MaTepuana, JUCTaHI[MOHHOU
MPOBEPKH BBICHIJIAEMBIX 33JIaHUN.

YMK copepxuT: cucteMy HaBUTaIlMU 1O Iporpamme (y4eOHO-TeMaTHYEeCKU
IJ1aH, WHTEPAKTUBHBIA rpaduk pabOThl 1O MpOrpaMMme, CBEIACHUS O pe3yJbTaTax
oOy4eHHsI, O TPETNoJaBaTesax MporpaMmbl, (GOpyM Uisi OOBSBICHUH W BOIPOCOB
npenojaBaresisiM), HaOOp  BHUACO3AMMCE K JEKIHUSM, CUCTEMY  3aJlaHuil
C OJIPOOHBIMU WHCTPYKITUSMH, CTIHCKA OCHOBHOM W JOTIOJHUTEIBHOU JIUTEPATYPHI.
B s5ekTpoHHOM Kypce pealin3oBaHa cucteMa oOpaTHOM CBSI3H.

Jlureparypa

OcHosHas numepamypa

1. Beenenue B I'UC // ArcGIS Resources [DnexTponnbiii pecypc]. — Pexxum
noctyma:  https://resources.arcgis.com/ru/help/getting-started/articles/026n0000000
t000000.htm.

2. JleMepc, Maiikn H. ['eorpadumyeckue uHGOPMAIMOHHBIE CHUCTEMBI.
OcHoBbI: Tiep. ¢ anri. — M: [lata+, 1999.

3. Jlypwe, U.K. I'eoundopmanronnoe kaprorpadupoBaHue: yueOHUK. — M:
KV, 2010. — 424 c.

4. CasenbeB A.C. IIpoekTupoBanue reonH()OPMAIIUOHHBIX CUCTEM: YUeOHOE
nocobue s cryaeHToB By30B / A.C. CasenbeB, A.A. T'octeBa; Cub. denepan. yH-T.
— Kpacnospck: UIIK COVY, 2010. - 175 c.

5. LeerkoB B.fJ. OcHOBbl reomHpoOpMaTHKU: Yy4Y€OHUK [JsI BY30B /
B.A. IigeTkoB. — 2-¢ uzn., crep. — CIIG.: Jlanp, 2022. — 188 c. // Jlanb: 35eKTpOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/195464 (mara
obpamenus: 05.02.2022). — Pexxum noctyma: ajig aBTOpu3. MoJib3oBatenei; B COY
€CTh ITOJHBIN JOCTYII.

6. Outun A.JI., CamconoB T.E. OcHOBBl TreoMH(GOPMATUKHU: TPAKTUKYM
B QGIS [Dnexrponnsiii pecypc]. — Pexxum moctyma: https://aentin.github.io/ggis-
course.

Jlononnumenvnas numepamypa

1. EverGIS [DnexTponnsiii pecype]. — Pexxum moctyma: https://evergis.rul.

2. Google Earth Engine [Onexktponnslii pecypc]. — Pexum pocryma:
https://earthengine.google.com/.

3. QGIS [DnexTponHbIi pecypc]. — Pexxum gocryma: https://ggis.org/.

4. WUzo6paxenus B ArcGIS. CoBpemennblii mnonxoa. HoOBBIN  B3rjsig
[OnexTpoHHBIH pecypc]. — Pexxum moctyma: https://downloads.esri.com/esripress/
PDFs/The-ArcGIS-Imagery-Book.pdf.

5. CamconoB T.E. Bmsyanmmzamus u aHanmu3 reorpadUyecKux JTaHHBIX
Ha si3pike R. — M.: ['eorpaduueckuii pakynprer MI'Y, 2021.
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4. OneHKka Ka4yecTBa OCBOCHHMS MNPOrpaMMbl IMCUMIUVIMHBI ((pOpMBbI
aTTecTalllu, OlleHOYHbIE U MeTOIHYeCKHE MAaTePHAJIbI)

dopma aTTecTallUM 11O MOJYJIIO 3a4ueT (110 HaOpaHHOM CyMMe OalioB).

OneHka pe3yabTaTOB OOYYCHHS OCYIIECTBISETCS CICAYIOIMNUM 00pazoMm:
MakcUMaJbHas cymma 6amioB 3a kypc — 100 6ayioB, U3 KOTOPHIX:

- OCBOCHHMC MaTCpUaioB J'ICKI_II/Iﬁ U YCIICHIHOC IIPOXOKIACHHUC TCCTOB
CaAMOKOHTPOJIA COCTABJIACT 40 6aJ'IJIOB;

- BBINIOJIHEHUE MPAKTUUECKUX 3aaHui cocTaBisieT 60 Oaios.
3aueT noiyyaroT ciymaTeny, Habpasuie He MeHee 60 0aioB.

IIpumepsl TECTOB /151 KOHTPOJISI 3HAHUH
1. OBepneit — 310 ...
a) Oydep;
b) pacupenenenue;
C) HAJIOJKEHHE;
d) HUHTEPIIOJIALIVS;
e) pacTepu3anusi.
2. CBOJl YCIIOBHBIX 3HAKOB W TOSICHEHUM, MCIIOJIh30BAaHHBIX Ha KapTe, — 3TO
KapThl.
OtBer: Jeresaa.
3. Kakoif BuJI yCIOBHBIX 00O3HAYCHUW MCIOJB3YETCS M1 OOBEKTOB,
XapaKTEPU3YIOIIMXCs OJTHOW mapoil KOOpAUHAT?
a) TOYEYHbIE;
b) nmuHEHHBIE;
C) IUIOLIAJHBIC;

Tunosoe npakTuyeckoe 3aJaHue
Ha ocHoBe mpeablaylux TpakTHYECKUX 3a/laHuid CO3/1aTh MEPCOHANBHYIO 0a3y
JAHHBIX, KOTOpas OyJeT BKJIHOYaTh NpUBsA3aHHBIM K reorpaduueckoi CK pactp,
BEKTOPHBIE CJION U JIPYTyI0 UH(OPMAIIHIO.
[Ipaktuueckas padora Boinonnsiercs B [ IC QGIS.

KpuTtepuu oueHnBaHus 3a1aHUI

bamer 1 6amn 2 Oamna 3 Oamna
3amaHue BBIIOJIHEHO,

3amannre BBIIOJIHEHO 3agaHyue  BBIIOJIHEHO

. HO TpeOyeT
Kpurepuit YacTU4YHO,  TpedyeT HEKOTOROI MOJTHOCTBIO, HE TpeOyeT
CephE3HON JOPabOTKH P JIOpabOTKH
JIOpabOTKH

27



PABOYAS ITPOI'PAMMA
AUCHHUIUIAHBI (MOIYJIs1)
«Bu3yaan3zanusi NpoCTPAHCTBEHHbBIX TAHHBIX»

1. AHHOTALINSA

Moayib TOCBSAIIEH BHU3YaIU3allMKM TPOCTPAHCTBEHHBIX JaHHBIX. B mporecce
W3YYCHUS MOJYJS CIyIIATeId Y3HAIOT O Pa3IM4yHbBIX (GopMarax BU3YyaIU3alHUH
MIPOCTPAHCTBEHHBIX JaHHBIX, OCBOST MpaBHiIa 0POPMIICHUS, OCOOCHHOCTH I[BETOBBIX
pereHui 1 TUIOTrpa Ky BU3yaTu3aIii MPOCTPAHCTBEHHBIX JaHHBIX.

Heab aucuuniauebl (pe3yjabTaTbl 00y4eHHs )
Lenpto m3ydeHus MOAyisl sBIseTcsl GOopMUpOBaHHE 0A30BBIX KOMIETEHIIHM,

HEO0OXOIUMBIX

pInIb: | OCBOCHUA

METOO0OB

BU3yaJIN3allun

u  nyonukauuu

MIPOCTPAHCTBEHHBIX JAHHBIX U PE3YyJbTaTOB MPOCTPAHCTBEHHOTO aHAJIN3A.
B pe3ynbraTe n3ydeHus AUCUUILIMHBI CIyIIATeNd OYIyT CIIOCOOHBDI:
POS. Busyanu3upoBaTh pe3yiabTaThl IPOCTPAHCTBEHHOI'O aHAJIM3A.
POG6. IlpumeHsATh S3bIKM MPOTPAMMUPOBAHUS JUIS aHAM3a U BHU3yalld3alluu
MPOCTPAHCTBEHHBIX JAHHBIX.

2. Conep:xanue

HanmenoBanue
Ne, naumenoBanue | ConeprkaHue JEKIMH | NPAaKTUYECKUX (CEMMHAPCKHUX Bunast CPC
TEMBI (x0J1-BO YacoB) 3aHSITHUN) (x0JI-BO YacoB)
(K0J-BO 4acoB)
Moay.ab 2. Buzyaausanus npocTpaHCTBEHHBIX JaHHBIX (72 yaca)
Co3znanne TeMaTU4EeCKOU
kaptel B QGIS (5 BapuanTOB
211 BU3yalM3aluii Ha  BBIOOD:
I'eorpaduueckas KapTa B CTWJIE€ KOHCTpyKTOopa | M3ydyeHue
2.1. O630p | uHpOpM™MaIHS. LEGO, xapTa J€CHCTOCTH | TEOPETHYECKHX
BO3MOXHOCTEH 2.1.2. Tumnsl | runcomeTpuyeckoil OCHOBE C | MaTepUAOB,
BU3YaITU3aIIH TEMaTHYeCKHUX KapT. | JoOaBlIeHHEM rpadMKOB, | CAMOCTOSITEILHOE
OpocTpaHCTBEeHHbIX | 2.1.3. Anroputm | Kaprocxema a’3poIOPTOB | BBIOJIHEHHE
JaHHbIX (8 4.) BU3yaJIN3alUN MHpa, KapTa ¢ JHarpaMMaMy, | MPAaKTHYECKUX 3aJaHuM
MIPOCTPAHCTBEHHBIX KapTa oOecrieyeHHOCTH | 110 Teme (6 4.)
JaHHBIX (2 4.) OCTaHOBKAaMHU OOIIIECTBEHHOTO
TpaHCHIOPTa ~ Ha  OCHOBE
perynspHoii cetn) (4 4.)
2.2. Buzyamuzamus | 2.2.1 Bwsyanuzanus | CoznaHue BU3yaldM3alMid  C
NPOCTPAHCTBEHHBIX | C MPUMEHEHUEM TIOMOIIIBIO s36IKOB | V3ydeHue
JTAHHBIX C | A3BIKOB nporpammupoBanusi  Python | reopernueckux
IIPUMEHEHHUEM nporpamMmupoBanust | JavaScript miau R. 3arpyska | matepuanos,
SI3BIKOB Python u R. ¢aitna GeoPackage B Jupyter | camocTosTenbHOe
nporpamMupoBanus. | 2.2.2. Bunsl nanasix. | Notebook. ITocTpoeHue | BBITOITHEHUE
O630p  Oubmmorek | 2.2.3. Criucku. Mapupyra ¢  I[OMOIUBIO | IPAKTUYECKUX 3aJaHui
st opopmiteHus | 2.2.4 ITukisl. wiaruHa  AntPath. [[BoitHas | mo Teme (8 4.)
pe3yJIbTaToB 2.2.5 YcnoBus. KapTa C TNOMOIIBIO IUIarMHa
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Ne, HauMeHOBaHUE

Coneprxkanue neKIuit

Haumenosanue
MPAKTUYECKHUX (CEMUHAPCKUX

Buner CPC

TEMBbI (K01-BO YacoB) 3aHATHU) (K0JI-BO YacoB)
(K0J1-BO 4acoB)
npocTtpancTBeHHOro | 2.2.6 CioBapw. DualMap. OGOpamenue K
aHaymza (16 4.) 2.2.7 00630p | paiiny B dopmare GeoJSN.
onodIMOTEK s | Coznmanue daiina GeoPackage
odopmiteHUs u3 (aiina CSV u 3arpyska B
pe3yIbTaTOB Jupyter Notebook. O6paboTka
MPOCTPAHCTBEHHOTO | OONBININUX MPOCTPAHCTBEHHBIX
aHanm3a (2 4.) JaHHBIX  0€3  CKayMBaHUS
CHUMKOB C TOMOIIBIO SI3BIKA
JavaScript B Google Earth
Engine. Busyanuzauus
ICOJIaHHBIX  C  TIOMOIIBIO
sI3bIKa R. IToctpoenue
rpaMKOB C HCIIOJIB30BAaHHEM
oubmmorexk Plotly, Pandas,
GeoPandas, Seaborn. (6 4.)
Coznlanue makeTa 1o JaHHBIM
u3 MOTYJISI «bazbl
MIPOCTPAHCTBEHHBIX JTAHHBIX)
(Ha BBIOOD):
a) KOMIUIEKC JuarpaMM Ha
OTHOM JiuCTe (CHIeaHHBIC
3apaHee rpaduku B Jupyter
Notebook / Excel / Google
Tabmunel / mo0oM  aApyrom
I[IO coxpanutb B BHUIE
2.3.1  OcobenHoctu par g
W300paXEHUH W JIOTUYHO
3peHusl U BOCTIPUATHUS
pa3MecTuTh Ha JIHCTe C
B BU3YaTH3AIIH
SIMHBIM HAa3BaHUEM I10 TEME);
2.3. Opopmiienue JAHHBIX.
b) Jamoop nambopn | Usyuyenue
pe3yabTaToOB 2.3.2 Undorpaduka n .
(cremaHHbBII B SHAeKC | TeOpeTUYECKUX
MPOCTPAHCTBEHHOTO | JAAlIOOP/bI. .
Datalens);; MaTepHajoB,
anaymza. [Ipaswmma | 2.3.3.1 Buast
. ¢) uHdorpaduka UM KapTa B | CAaMOCTOSITEIIbHOE
oopMIIeHUS MIPOEKIIHIA.
QGIS ¢  mnocaenyromyM | BBITOJHEHUE
pOCTpaHCTBEHHBIX | 2.3.3.2 Br16op .
oopMIICHHEM B peAakTope (B | MPaAKTUICCKUX 3aJaHui
JTAHHBIX. YCIIOBHBIE | TPOEKIIUH.
T000M ~ BEKTOPHOM  WJH | 1O Teme (8 4.)
ob6o3navenwms (16 4.) | 2.3.4  KommoHoBKa
pacTpoBOM pEIaKTOpE WU B
KapThl. Figma:
23.5 YcnoBHbIE '
e) aHuMaIus co
obo3HaveHus (2 4.)
CMEHSIOLTUMUCS

BU3yalIU3allUIMHU Ha  OJHY
TCPPUTOPUIO HJIKM OJUH THUIL
JuarpaMMbl, HO Ha PpasHOC
BpeMA / TIOKa3aTelb.

Bri6op THIA
reon3obpaxxenus. CoznaHue
MakeTa C  Bpe3KaMH U

BBIXOJIOM 32 pamMK# (6 4.)
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Ne, HauMeHOBaHUE

Coneprxkanue neKIuit

Haumenosanue
MPAKTUYECKHUX (CEMUHAPCKUX

Buner CPC

TEMBbI (K01-BO YacoB) 3aHATHU) (K0JI-BO YacoB)
(K0J1-BO 4acoB)
2.4.1 T'enepanmmzanus. | Co3zmanue MPOEKTa
242 Buner | MynbTUMacmTabHOM 0asbl Msvaerie
2.4. OcobeHHOCTH TeHEepaTH3alliH. JAHHBIX C HACTPaWBACMbBIM yd
. | TEOpPETUYECKUX
oopmienus 24.3 MaciiTaboM TpeX YpOBHEM. MATEDHALOR
MyJbTUMAcCIITa0HBIX | [IpoekTupoBanue [IpuMeHEeHHEe HMHCTPYMEHTOB P ’
CaMOCTOSITEIILHOE
0as3 MyJbTUMACIITA0HBIX | TCHEpAIM3allid Ha OCHOBE BEIIOMHCHIE
IIPOCTPAHCTBEHHBIX | 0a3 BEKTOPHOI'0 00BEKTa BOJIOEMA .
MPAKTUYECKUX 3aJ[aHUI
naHHbIX (8 4.) MIPOCTPAHCTBEHHBIX JUIA YNPOIIECHHS ~ KOHTYPOB | © (4u)
JaHHBIX  JUIS  BeO- | HOJ KOHKPETHBIM MacmTad ’

ny6smkanuu (2 4.)

n300pakeHus Ha kapte. (2 4.)

2.5 Ucnomnp3oBanue
LBETOBBIX PELICHUI
IUIA

IPOCTPAHCTBEHHBIX
JaHHBIX.
OcobenHocTH
TAnorpaguku s
IPOCTPAHCTBEHHBIX
JaHHBIX.

Cnemuduka
MeYaTHBIX

" BeO-Bepcuit
BU3YaIH3aIUN
MIPOCTPAHCTBEHHBIX

naHHbix (20 9.)

2.5.1 O6enpuHsTHIE
[[BETOBBIC  ITAJUTPHI
B BU3YyaJIN3aIlH
MIPOCTPAHCTBEHHBIX
JTaHHBIX.
252
PUMEHEHHUS
I[BETOBBIX IIKAJI.

2.5.3
Kaprorpaduueckas
TOITOHUMHKA.

2.5.4 Bunsr mpudToB
1 BBIOOD
KapTorpaguueckoro
mpudTa.

255
KomOunupoBanue
mpudToB.

2.5.6 DOxkcmopt ans
TIeYaTH.

2.5.7 DOkcnopt ans
9KpaHoB (2 4.)

Jloruka

Co3manue MakeTa.

Pa3pabotka MAJTUTPBI
IIPOEKTA.
[TpopaboTka I[BETOBOTO

odopmiienus makerta. [logbop

mpudTa € PaCIONOKEHUE
UMEHOBaHUU B MakKeTe.
OKCIIOPT MakeTa COIJIACHO

TpeOoBaHUSIM K ¢opMaTy u
paspelIieHuio A8 Me4aru
(TIFF , PNG) u »KpaHHOrO
Bocripusitua  (JPEG, PNG)
(84.)

N3yuenue
TEOPETUYECKUX
MaTEpHasoB,
CaMOCTOSATEIILHOE
BBITIOJTHEHUE

MPAKTUYECKUX 3aJaHUMN

o Teme (10 4.)

Hrtoro: 72 u.

10 4.

26 4.

36 u.

3. YcaoBusi peajim3auui NPorpaMMbl T CHUTLTHHBI
OOyuenue 1Mo mporpaMMme peaan3oBaHO B ¢Gopmare CMENIaHHOTO OOyYeHWS,

C MPUMEHEHHEM AaKTUBHBIX TEXHOJOTUHA COBMECTHOTO OOy4YCHHS B DJICKTPOHHOUN
cpene (CMHXpPOHHBIE W  ACHHXPOHHBIC 3aHATHs). JICKIMOHHBIA  MaTepual
MIPE/ICTABIIICTCSl B BUJE TEKCTOBBIX MAaTEpHANIOB, TMPE3CHTAINi, pa3MemaeMbIX
B cucTeMe 3J1eKTpoHHOTO 00yueHus COY «e-Kypcw» Ha 6aze LMS Moodle. Jlannbie
MaTepHaibl COTMPOBOXKIAIOTCSA B YaTaX AWCHHMIUIMH. M3ydeHHe TeopeTHYecKOoro
matepuaina (CPC) npeamnomnaraeTcs 10 U MOCJie CHHXPOHHOM 4acTH paboThI.
MartepuajJbHO-TEXHHYECKHE YCI0BHUSI Peajin3aliu MPOrpaMMbl
CHHXpOHHBIC  3aHATHS  pealM3yloTcss  Ha  0a3e  HMHCTPYMEHTOB
BUJICOKOH(EPEHIICBA3M M BKJIIOYAIOT B Ce0s MPAKTUYCCKUE 3aHATHS, COYCTAOIINC
B ceOe OTBETHI HAa BOMPOCH], CBSI3aHHBIC C MATEpUAJIOM JIEKIUH, B opmare
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JTUCKYCCUM, a TakKe TPYIIOBYI0 M WHIWBHUIyabHYIO paboty. s mpoBemeHus
CUHXPOHHBIX 3aHITHM (BeOMHApOB CO CIMKEpaMH) MPUMEHSETCA Mporpamma
BuacokoHdepenicesasu Salute Jazz.

Y4eOHO-MeTOAMYECKOE U MHPOPMALMOHHOE 00ecIieYeHre MPOrpaMMBbl

[Iporpamma MOKeT OBITH peann3oBaHa Kak OYHO, TaK U 3a0YHO, B TOM YHCIIE,
C MPUMEHEHHEM JIUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TeXHoyoruil. OHa BKIIOYAET
3aHATHUS JICKIIMOHHOTO THUIA, WHTEPAKTUBHBIE (OpMBI OOY4YEHUS, MPaKTUYECKUE,
nabopaTopHbIE  3aHSTHS, KOHCYJBTAIMH. Y4YEeOHO-METOIWYECKHE MaTEPHAIIBI
pa3MelieHbl B BJEKTPOHHOM Kypc€ B CUCTEME BJIEKTpPOHHOro oOyueHuss COY
«e-Kypcb»y. OOyuaromuecsi UMEIOT BO3MOXKHOCTh TMOJIYYUTh JOMOJHUTEIBHYIO
uHOpMaIMIo, TaK KaK Marepuajgbl Kypchl  COMPOBOXKIAIOTCS  CCHUIKAMU
Ha PaCIIUPEHHBIC TAaHHBIE TS KETAONINX U3YYUTh Kypc 00Jiee yriryOJIeHHO.

Coaepxanue KOMILUIEKTA y4e0HO-MeTOAUYECKHUX MATEePHAJIOB

B anexktpoHHOM 00pa3oBaTeNbHOM Kypce TEOPETUYECKUM M MPAKTHUECKUUN
MaTepuan CTPYKTYpUPOBaH COTJaCHO  KaJeHIapHOMY Tpaduky oOydeHHs.
B snexTpoHHOM Kypce y caymiaTess €CTh BO3MOXKHOCTh OOIICHHS C MPEerogaBaTesieM,
CaMOCTOSITEIbHOIO ~ M3YYEHHS TEOPETUYECKOr0  MaTepuana, JUCTaHIIMOHHOU
MIPOBEPKH BBHICHIIIAEMBIX 33JIaHUN.

YMK copepxuT: cucteMy HaBUTAIlMU 10 Iporpamme (y4eOHO-TeMaTH4YEeCKU
IJIaH, WHTEPAKTUBHBIA rpaduk pabOThl 1O MpOrpaMme, CBEICHUS O pe3yJbTaTax
oOydeHus, O TpenojaBaresiax MporpaMMmbl, GopyM Jisi OOBSIBICHUNA U BOMPOCOB
npenojaBaresisiM), Ha0Op  BHACO3AMUCEN K JEKIUSAM, CUCTEMY  3aJlaHuil
C TOAPOOHBIMU MHCTPYKIUSMH, CIIUCKA OCHOBHOM M JOTIOJIHUTEIIBHOW JUTEPaTypPHI.
B a5ekTpoHHOM Kypce peajin30BaHa cucTeMa 0OpaTHOU CBSI3H.

Jlureparypa

OcHosnas tumepamypa (kamanoe nayuuou oudruomexu COY)

1. bepmsaar, A.M. Kaprorpadusa: yueOnuk mnsa By3oB mno crem. 020501
«Kaptorpadus» u no namp. 020500 «['eorpadus u kaprorpadus» / A.M. bepmanr;
MocxkoBckuit yH-T [MI'Y] um. M.B. JlIomonocoBa. ['eorpaduuecknii dakyabTeT. —
3-¢ u31., nor. — M.: KHmkHbIi 10M «YHUBepcuTeT», 2011. — 447 c.

2. T'ypuxos, C.P. OcHOBBI asiropuTMHU3AIMHN U TIporpaMMupoBanus Ha Python:
yue0. mocobue / MOCKOBCKMU TexH. YH-T cBsizu U uHpopmatuku. — M.: OOO
«Hayuno-m3narensckuii ientp MHOPA-M», 2022. — 343 c.

3. Mwutuna, O.A. S3plku nOporpaMMUpOBaHUsl ISl  CTATUCTHUYECKOM
o0paboTtku nanubix (R): yued. mocodue / O.A. Mutuna. — M.: PTY MUPDA, 2020. —
191 c.

4. IlymxkapeBa, T.II. KomnbioTepHbli auzaiiH: yueb. mocobue /
T.IL. ITymkapesa, C.A. TutoBa. — Kpacuosipck: COVY, 2020. — 192 c.

5. Paxnos, B.II. TocynapcTBeHHBIII YHHUBEPCUTET IO 3EMJIEYCTPOUCTBY.
Kaprorpadus wu TI'MC: yue6. mocobue / B.IL PaknoB; Tocyn. yH-T
no 3emsieycrpoiictey. — M.: OOO «Hayuno-uzgarensckuii uentp MHDOPA-My,
2020. - 215 c.
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Jlononnumenvnas numepamypa

1. FlowingData. brnor Helitana fly o Bu3yanu3anuu AaHHBIX [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: https://flowingdata.com/.

2. GIMP 2.10: pykoB0oJICTBO MOJIb30BaTENs [DNEKTPOHHBIN pecypc]. — Pexxum
nocryma: https://docs.gimp.org/2.10/ru/.

3. Infographer. O6pa3oBaTenbHbIl pecypc 00 uHporpapuke [DIEKTPOHHBIHI
pecypc]. — Peskum gocryma: http://infographer.ru/.

4. Inkscape Beginners’ Guide [DnexktponHbI pecypc]. — Pexxum mocryma:
https://inkscape-manuals.readthedocs.io/en/latest/index.html.

5. Plotly Python Graphing Library [Onektponnslii pecypc]. — Pexum
nocryma: https://plotly.com/python/.

6. Python Data Analysis Library [DnextponHsiii pecypc]. — Pexxum mocrymna:
https://pandas.pydata.org/.

7. Visual Business Intelligence. bior Credana ®bro 0 BU3yanu3aiuu JaHHBIX
[DnexTponHbIi pecypc]. — Peskum fgocryma: http://www.perceptualedge.com/blog/.

8. babenpime, C.B. Maremaruueckue MeETOAbl W HHPOPMAIMOHHBIC
TEXHOJIOTUM B HAYYHBIX HCCJIEAOBaHMX: y4eb. mocobue / Cubupckas moskapHO-
cnacarenbHas akagemus. — JKenesHoropck: ®I'BOY BO Cubupckas moxkapHO-
crnacarenbHast akagemus I'TIC MUC Poccun, 2018. — 215 c.

9. boraues, A. ['paduku, kotopsie yoexaatot Bcex / A. boraues; 1-e uzm. —
M.: U3narensctBo ACT, 2020. — 280 c.

10. XKenszupl, /. T'oBopu Ha s3bIKE auarpaMM: IMOCOOME MO BHU3YaJTbHBIM
koMMmyHuKausaMm / 1. Kensazusl; nep. ¢ anri. [A. Myunuka u FO. KopHunosuu] —
5-e¢ uzn. — M.: Mann, IBanoB u ®@epbep, 2012. — 304 c.

11. 3omoTaprok, A.B. S3bik U cpena mporpammupoBaHusi R: ydeb. mocodue /
A.B. 3onotaprok; @uHaHcoBbli yH-T 1ipu [IpaButensctBe Poccniickon denepannn. —
M.: OOO «Hayuno-uznarensckuii ientp MHOPA-M», 2020. — 162 c.

12. Kycneiika, [{. Buzyanu3zaius JaHHBIX PU MOMOIIM JAIOOPI0B U OTYETOB
B Excel / JI. Kycneiika; nep. ¢ anri. [A.JO. I'masko] — 1-e uzn. — M.: JIMK-IIpecc,
2021. - 338 c.

13. Mactunkuif, C. CTaTUCTHYECKUM aHAIU3 W BHU3yaJIM3alnds JTaHHBIX
¢ momomnisio R / C. Mactunkuii, B. IlIntukos. — M.: OOO «JIutPecy». — 498 c.

14. Hadnuk, K.H.  [lannbie:  BuU3yanu3uWpy#d, pacCKaxu,  HCIOJIb3YH.
Cropuremnunr B ananutuke / K.H. Hadnuk; nep. ¢ anrn. [FO. KonctanTuHOBOM] —
1-e uzn. — M.: Mann, UBanoB u ®epbep, 2020. — 290 c.
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https://pandas.pydata.org/
http://www.perceptualedge.com/blog
http://www.perceptualedge.com/blog/

4. OneHka KayecTBa OCBOEHHMS] MNPOrpaMMbl JUCHMILUIMHBI ((hOpMBbI
aTTecTalli, OIleHOYHbIEe 1 METOHYECKHE MATEPUAIbI)

dopMa aTTecTanuu Mo MO0 — 3a4eT (1Mo HaOpaHHOU cymMMme OaJjIoB).

OneHka pe3yabTaTOB OOY4YEHHUs OCYIIECTBISIETCS CIEAYIOIUM 00pa3oMm:
MakcuManbHas cymMma 0asuioB 3a Kypc — 100 6amioB, U3 KOTOPbHIX:

- OCBOCHME MAaTEpPUAIOB JIEKIMI W YCIENIHOE MPOXOXKAEHUE TECTOB
CaMOKOHTPOJIs1 cocTaBiisieT 40 6aJLI0B;

- BBITIOJTHEHHUE MPAKTHYECKUX 3adaHui cocTaBiseT 60 6amios.
3ader noyyyaroT ciylaTenu, Hadpasiire He MmeHee 60 6anoB.

IIpuMepsbI TECTOB AJI1 KOHTPOJIA 3HAHU I
1. Onpenenute TUII BU3yaJIN3alNU IIPOCTPAHCTBEHHBIX JTAHHBIX
Ha N300paKeHUN HUXKE:

a) auarpamma;
b) rpaduk;
C) TalMJIaiiH;
d) TeMaThU4ecKas Kapra;
e) WUIFOCTpAaTUBHAA KapTa,
f) TemtoBas KapTta;
g) undorpaduka;
h) mamobop.
2. Kakoe pa3perreHre He0OX0AMMO BBIOPATh MPH IKCIIOPTE H300paKeHUs?
a) 72 dpi;
b) 300 dpi;
c) 600 dpi;
d)3aBucHT OT TOro, rjae OyaeT AeMOHCTPHPOBATHLCS H300paKeHUe:
B 11€YaTH UJIHM HA JKPaHe.
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3. [logxoasmiyie IBETOBBIE MOJETH JIJISi IEMOHCTPAIIUU TEeMATHUYECKOU KapThI
B cetu MHTEpHET:

a) CMYK;

b) RGB;

c) HLS;

d) LAB,;

e) Grayscale;

f) HSB.

Tunosoe nNpakTHYecKoe 3a]aHue

Co3nmanre MakeTa 1o TOTOBBIM JaHHBIM W3 MOAYJS «ba3sl mpocTpaHCTBEHHBIX
JIAaHHBIX» (Ha BBIOOD):

a) KOMIUICKC THarpaMM (He MeHee 6 pa3HbIX BUOB):

1) cronbuaras;

2) Kpyroasi/KoOJIbIICBaS,

3) rpaduxk

4) ToYeuHas/my3bIPbKOBA;
5) nemectkoBas

6) IpeBOBHIHASL,

7) nuarpaMma KapThl;

b) mamoGop;

¢) u"dorpaduka;

d) arumarus.

IIpu odopmnenun crnenyer mnoaOUpaTh AWArpaMMbl M TeoM300paxeHus,
MOIXOJISIIIINAE ISl BRIOPAHHOTO THIA JaHHBIX. J[omyckaeTcss MCIoIb30BaHUE JTIFOOOTO
noctynHoro mnporpammuHoro obOecrieuenust (MS Office Excel, Yandex Datalens,
Cubisio, Inkscape, GIMP u ap.). Pabota conpoBox1aeTcst aHATMTUIESCKON CIPaBKOM
O KJIFOYEBBIX pe3yibTaTaxX MPOCTPAHCTBEHHOTO aHAJIM3a, MPEACTABICHHBIX B MaKeTe
(ne Gonee 1 ctp. Tekcta 12 kerjem): 1elib BU3YyalU3alllK, UCIIOJIb3yeMbI€ JTaHHBIC,
pE3yNbTAaThl aHAIHN3A.

KpuTtepuu oueHuBaHus 3a1aHUI

bamer 1 6amn 2 Oanna 3 Oamna
3amaHue BBIIOJIHEHO,

3amannre BBIIOJIHEHO 3agaHyue  BBIIOJIHEHO

. HO TpeOyeT
Kpurepuit YacTUYHO,  TpedyeT HEKOTOROI MOJTHOCTBIO, HE TpeOyeT
CephE3HON JOPaOOTKHU P JIOpabOTKH
JIOpabOTKH
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PABOYAS ITPOI'PAMMA
AUCHHUIUIAHBI (MOIYJIs1)
«ba3bl NPOCTPAHCTBEHHBIX TAHHBIX)»

1. AuHoTanMsA

JlaHHBIN MOJTyJIb TTOCBSIIEH padoTe ¢ aTpuOyTHOM (Ta0IMYHOM) HH(BOPMAaIIUECH
B TCOMH(POPMALMOHHBIX CHUCTEMaxX, M3YYECHUIO BO3MOXKXHOCTEH IO XPaHEHUIO,
o0paboTKe ¥ aHajaM3y TMPOCTPAHCTBEHHBIX MaHHBIX B peisnuoHHBIX CYB/I,
CO3JaHMI0 0a3 MPOCTPAHCTBEHHBIX JTAHHBIX PA3JIMYHON TEeMAaTHKU. B paMkax maHHON
IporpaMMbl  CIyIIaT€Id  MOJydYaT HaBbIKM MO 00padOTKE M aHAIU3Y
POCTPAHCTBEHHBIX JAHHBIX CpeACTBaMM si3bika SQL-3ampocoB, TeoMEeTpUYECKUX
U TOTOJIOTUYECKUX OMIEPATOPOB.

Heap nucuunianHbl (pe3yabTaTbl 00y4eHus)
Henpto u3ydyeHuss MoxAyiisa «ba3bl MPOCTPAHCTBEHHBIX AAHHBIX» SIBISETCS
dbopmupoBaHre 6a30BbIX KOMIETCHIINI, HEOOXOUMBIX JJIS:

- TCOPCTHYCCKOIO MW OKCICPUMCHTAJIBHOI'O HCCICAOBAHUA  ITPHUPOJHBIX
H aHTPOIIOI'CHHBIX 00OBEKTOB H HBHGHHﬁ, COIIMAJIbHO-3KOHOMHNYCCKHUX CHCTCM,
YUYHUTBIBAIOIICT O ITPOCTPAHCTBCHHOC PACIIOJIOKCHHC O6T>€KTOB;

- pa3paboTKu MoAeled M CO3JaHHs 0a3 JaHHBIX HAa OCHOBE Pa3HOPOJIHOM
MPOCTPAHCTBEHHON WH(GOPMAIIMK, C KOTOPOW HMEIOT JEJI0 CIyIIaTeld B CBOEH
npodeccuoHaNbHOM eI TeIbHOCTH;

- pa3paboOTKu pacmpeAcieHHbIX HUH(POPMAIMOHHBIX CHCTEM, HMEIOIINX
reonH()OPMAIMOHHYIO COCTABJISIONIYI0, B KOTOPBIX MPOCTPAHCTBEHHBIE OOBEKTHI
xpanstces B pesnstiinoHHbix CYB/I;

- CTaTHCTUYECKOI'0 aHaJIu3a MPOCTPAHCTBEHHBIX JAHHBIX IPH MMOMOIIHX S3bIKA
SQL-3ampocoB u ero NpoCTPaHCTBEHHBIX PACITUPEHUH.

[To uToram nzy4yeHus: MaTepUaIoB MOAYJIS CIIylIaTeNH OyayT:

PO3. Paborats ¢ nmporpammubiM obecnieuenueMm ['MC u pensiunonnsix CYB/I,
MMEIOIINX BO3MOXHOCTH JIJISl MAHUITYJIMPOBAHUS TPOCTPAHCTBEHHBIMU 00 bEKTaMU

POA4. Ilpumensartes ocHOBHbIE omeparopbl SQL s u3BIEUYEHHS W aHaIM3a
uH(popMauu U3 0a3bl TaHHbBIX.

2. ConepxaHue

HaumenoBanue
. MPaKTUYECKHUX
Ne, HammeHoBaHHE ConeprxaHue JIEeKIH p Buner CPC
(ceMuHapCcKuX
TEMBI (xKon-BO YacoB) . (K0J1-BO YacoB)
3aHSITHI)
(KOII-BO 4acoB)

MonayJb 3. «ba3bl IPOCTPAHCTBEHHBIX TAHHBIX» (72 4.)
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Ne, HauMeHOBaHHE
TEMEI

ConeprxaHue JICKIUMA
(K0J1-BO YacoB)

HanmenoBanue
MPAKTUIECKIX
(cemuHApCKUX
3aHATUN)
(K0J1-BO 4acoB)

Buner CPC
(K01-BO YacoB)

Oponu  arpuOyTHBIX JaHHBIX B
NPOCTPAHCTBEHHOM aHaim3e. Pabora
¢ arpubyramu o0BekToB B QGIS:
[MogxiaroueHue K BHEHIIHMM 0Oazam
nanabix B QGIS; Beibopka 00beKTOB

3uakomctBo ¢ [ YUC

GIS u uudponoit | Uzyuenue
3.1. Benenue no arpudyram. Kaprorpadpuyeckas Q i bp Y1
. KapTou TEOPETHUECKUX
B 0a3sl smyamm3anus. CYBJ[ SQLite u
- OpenStreetMap MaTrepuasos,
MIPOCTPaHCTBEHHBIX | SpatiaL.ite.
Coznanue 0a3bl | CAMOCTOSITENTLHOE
nanubix  Cospanue | OOmas XapaKTEPUCTUKA
. MPOCTPAHCTBEHHBI | BBHIIIOJIHEHUE
0a3bl PENALUOHHON MO/JIEIH
X JAHHBIX | MPAKTUYCCKUX
npocTpaHcTBeHHBIX | [IpoexkTupoBanme  0a3pl  JaHHBIX. - .
Spatialite Ha | 3aJaHUM IO TEME
naHHbIX (6 4.) Co3manne Ttabmui: IlepBuuHble U
OCHOBE BEKTOPHBIX | (4 4.)
BHEITHUE KI0ud. LlenocTHOCTh Gasnr crtoes (4 1)
JTAHHBIX ManunynupoBaHue '
MPOCTPAHCTBEHHBIMH JTaHHBIMH TIPU
OMOIIH SQL. Co3manue
POCTPAHCTBEHHBIX 00BEKTOB (2 4.)
1. [Ipocreitimme  SQL-3anpocsl
K O1HOM Tabnune. Bribopka IaHHBIX
32 Sk SQL B SQL-3anpocax. SQL-3ampocel k | AHanu3
B.aHaJ'II/ISG HECKOJIbKUM TabiuuaM. | mpocTpaHcTBeHHb! | M3ydeHue
O0benuneHue pe3yJabTaTOB | X JAHHBIX HA SI3bIKE | TEOPETHUECKUX
MIPOCTPAHCTBEHHBIX
AHHBIX HECKOJIBKUX 3ampoCoB. | 3alPOCOB SQL | marepuanos,
BLItrcIICHIe OObenunenue, nepeceuenue | Mcnonb3zoBanue CaMOCTOSATENIbHOE
ACCTOSHI MIPOCTPAHCTBEHHBIX OOBEKTOB. | KAPTOMETPUICCKUX | BHIMIOJTHCHHE
Ir)momaneﬁ ’ OB Kapromerpuueckue onepauuu | onepatopoB  SQL | mpakTuueckux
e Ha TJIOCKOCTH. Brruucnenue | B aHanuze 3aIaHu IO TeMe
B SQL-3ampocax . .
paccrosiuuii W wtomaneii B SQL- | mpoctpaHcTBeHHBI | (4 4.)

(6 4.)

3amnpoce. Pabota c
KapTorpauuecKuMu MPOEKIUIMU B
3anpocax. (2 4.)

X JaHHBIX (4 4.)

3.3. T'pynmupoBku
U KJIaCCU(PHUKAIIHH.
OrnuncarenpHble
CTaTHUCTUKH
MIPOCTPAHCTBEHHBIX
pacrpeneneHun

(6 4.)

CopTupoBKa JaHHBIX. Arperanus
MIPOCTPAHCTBEHHBIX JTAHHBIX
['enepanu3anusi MPOCTPAHCTBEHHBIX

00BEKTOB. ['pynnupoBku "
arperatple  pynkmum B SQL-
3anpoce. OrpaHudeHHuss BBIOOPKH
Ha rpynnbl.  Omnepatopsr  EXISTS,

ANY, ALL, SOME Brruuciaenue
CpEIHEro 3HaYeHUs, MeIUaHbl, MO/,
nucnepcuu. McnonszoBanume SQL
COBMECTHO ¢ Python 3arpy3ka
pPE3yJbTATOB 3alIpOca B HOBBIW CIIOW B
QGIS. Craructukn npoCTpaHCTBEH-
HBIX JIaHHBIX. 30HAJbHAS CTATHCTHUKA.
O6paboTtka MIPOCTPAHCTBEHHBIX
JaHHBIX (2 4.)

Co3nmanue
TEMATUYECKUX
KapT 1O JaHHBIM
roCy-/1apCTBEHHOU
CTAaTUCTHYSCKOM
OTYETHOCTH
Brraucnenue
ImoKa3areiei
onucareIbHON
CTATUCTHUKH

Ha A3bIKE 3alpOCOB

SQL (4 u.)

N3yuenue
TEOPETUUYECKUX
MaTepHUaJIoB,
CaMOCTOSITEIILHOE
BBIIIOJIHEHHE
MPAKTUYECKUX
3aJaHud O TEME
(44.)
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HaunmenoBanue

. MPaKTUYECKUX
Ne, HauMeHOBaHHE ConeprxaHue JICKIUMA p Buner CPC
(cemuHApCKUX
TEMBI (K0J1-BO YacoB) o (K01-BO YacoB)
3aHATUN)
(K0J1-BO 4acoB)
[Tonsitue 0 TONOJIOTUH
MIPOCTPAHCTBEHHBIX OOBEKTOB: THIIBI
OTHOIICHUH  MEXIy  OOBEKTaMu,
N3yuenue
[Tpumepsl TOMOJIOTHYECKHUX
. Ucnons3zoBanue TEOPETHUYECKUX
OTHOILLICHHUH. Boruucnenue
. TOMOJOTHYECKUX MaTepHuaoB,
3.4. Tormojorus | TOmOJOIrHYeCKUX OTHOIIeHuM B SQL-
s oneparopoB  SQL | camocTosiTenbHOE
npocTpaHCcTBEHHBIX | 3ampoce: Omeparoper  ST_Within,
= B aHAJIN3e BBITIOJIHCHHE
00BeKTOB (8 1.) ST_Intersects, ST_Touches,
- = MPOCTPAHCTBEHHBI | MPAKTUUYECKUX

ST_Equals.Coennnenue Tabmuil npu
MIOMOIIIA TOIOJIOTHYECKUX OMNEepaTo-
poB. Onucanue TOMOJOTMYECKUX OT-
HOLICHUHA TP TOMOIIU Tpados.
AJTOPUTMEI CeTeBOro aHaimsa (2 4.)

X JTaHHBIX (2 4.)

3aJaHUud O TEME
(44.)

Hepapxuueckre MNpPOCTPAHCTBEHHBIC
nansbie. [lpencraBnenus. Komannma

N3yuenue
CREATE VIEW. ®akropuzamnus yd
Pabora C | TEOPETUYECKUX
3.5. SQL-3ampocos: Common  Table
. MEpapXUUECKUMU | MaTepHalioB,
Hepapxuueckue Expressions u npemnoxenne WITH.
MOJIEIISIMU CaMOCTOSITEITEHOE
MOJIeITN [Tpumepbl WCHONB30BAHUS TPOCTHIX
MPOCTPAHCTBEHHBI | BBHIIIOJIHEHUE
npoctpancTBeHHbIX | CTE-3ampocos. Brruucnenue
x aaHHbIX B QGIS | mpakTnueckux
JaHHbIX (4 4.) pekypcuBHOro 3ampoca: I[Ipumepsr . .
u SpatiaLite (2 u.) | 3amanuii O Teme
ucnonb3oBanus pekypcuBHbix CTE- 2 u)
3anpocoB. OO0X07  JEpeBbEB  «B '
rIIyOUHY» M «B IUPHHY» (2 4.)
OneHka  CIIO)KHOCTH  aJIrOPUTMOB
00paboTkH MIPOCTPAHCTBEHHBIX
naHHbIX. MHIekcel B 0a3zax JTaHHBIX. Mavaere
Komanma CREATE INDEX. 3amaua yd
OneHka BpEMEHM | TEOPETHUYECKHUX
TreOMETPUIECKOTO TIONCKA.
3.6. MWnpmexkcel wu BBITTOJIHEHUS MaTepHajoB,
Hcnonb3oBanue JIepeBbEB
3a1ada MOMCKA 3arpocoB U paboTa | CaMOCTOSITEITHHOE
1t ObicTporo moucka: kD—nmepeBbs,
00BEKTOB Ha KapTe C MIPOCTPAHCTBEH- | BBIIOJHEHHE
R-nepeBbs. WnpekcupoBanue
(8 u.) HBIMH HHJIEKCAMU | TIPAKTUYECKUX
NPOCTPAHCTBEHHBIX ~ JIaHHBIX  TIPU .
(24.) 3aJJaHUl M0 TeMe
IOMOIIM KBajpoJiepeBbeB. bioku u (44)
UX TPOCTPAHCTBEHHBIC  HHICKCHI. '
ARTOpPUTMBI Ha KBaJIpOJIePEBBSIX

(24.)

HUroro: 48 4.

12 4,

18 4.

18 4.

3. YcaoBusi peajm3auuu NPorpaMmbl T CHUTLTAHBI
OOyuenue 1Mo mporpaMMme peaan3oBaHO B ¢Gopmare CMENIaHHOTO OOyYeHWS,
C MPUMEHEHHEM AaKTUBHBIX TEXHOJOTUHA COBMECTHOTO OOy4YeHHS B DJICKTPOHHOUN

cpene

(CUHXpOHHBIE U
MPEJCTABIACTCS B BUJIE TEKCTOBBIX MAaTE€pUAJIOB,

ACMHXPOHHBIC

3aHATHSA).

JIex1IMoHHbBIN
MPE3CHTAlUM, Pa3MENaeMbIX

Marepual

B cucTeme 3J1eKTpoHHOTO 00yueHus: COY «e-Kypcw» Ha 6aze LMS Moodle. Jlannbie
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MaTepUajibl CONPOBOXKIAKOTCA B 4YaTax AUCUUILIMH. [3ydyeHue TeopeTudecKoro
matepuaina (CPC) npeanonaraercs 10 U 0OCJI€ CUHXPOHHOM 4acTu pabOThI.
MartepHaJIbHO-TEXHHYECKHE YCI0BHUS PeaJu3aliu IPOrpaMmMbl

CHHXpOHHBIE 3aHATHS  PeaIn3yrTCs Ha  Oaze WHCTPYMEHTOB
BUJICOKOH(EPEHIICBA3M M BKIIOYAIOT B c€0sl NMPAKTUUYECKUE 3aHSITHUSI, COUYETAIOIIHE
B ceOe OTBEThl Ha BONPOCHl, CBSA3aHHBIE C MaTEpUaAIOM JIEKIUH, B (popmare
JTUCKYCCUM, a TaKKe TPYINIOBYI0 W HWHAUBUAYalbHYIO pabory. s mpoBeneHus
CUHXPOHHBIX 3aHATUH (BeOMHApPOB CO CHOUKEpamMH) MPHUMEHSETCS Iporpamma
BucokoHpepenrcesasu Salute Jazz.

Y4eOHo-MeTOoAUYecKOe U MHPOPMAIIHOHHOE O0ecriedeHre MPOrpaMmbl

[Iporpamma MOKeT OBbITh peann30BaHa KaK OYHO, TaK U 3a0YHO, B TOM YHCIIE,
C IPUMEHEHHEM JIUCTAaHLIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOrHil. OHa BKIIOYAET
3aHATHUS JIEKIMOHHOTO THUIA, MHTEPAKTUBHBIE (OpPMBI OOy4YEHUSs, MPAKTUUYECKHE,
7a00paToOpHble  3aHATUS, KOHCYJbTallMM. YYEOHO-METOAMYECKHE MaTepHalibl
pa3MelleHbl B JJIEKTPOHHOM Kypce€ B CHUCTEME 3JIEKTPOHHOro oOyueHus COY
«e-Kypeb». OOygaromuecss HMMEIOT BO3MOXHOCTb IOJYYUTh JIONOJHUTENIBHYIO
uHpOpMallMI0, TaK KaK MaTepuajbl KypChbl CONPOBOXKAAIOTCS  CChUIKAMU
Ha pacUIMpEHHbIE JaHHbIE IS JKEJIAIOUINX U3YUYUTh Kypc 0oJiee yriryOaeHHO.

CoaepxaHue KOMILIEKTA Y4e0OHO-METOANYECKUX MaTEePHAJIOB

B anexTpoHHOM 00pa30BaTEIbHOM KypC€ TEOPETHUUYECKUN M IPAKTHUECKUN
MaTepuan CTPYKTYpUpPOBaH COIJIaCHO  KaJeHJapHOMY TIpaduky oOydeHHs.
B 31eKTpOHHOM Kypce y CaymaTess €CTh BO3MOXHOCTh OOIIEHHS C MPENoAaBaTENEM,
CaMOCTOSITEJIBHOIO ~ M3Y4YEHHS TEOPETUYECKOr0  MaTrepuana, JUCTaHIIMOHHOU
ITPOBEPKH BBICBUIAEMBIX 3aIaHUM.
YMK conepXuT: cucTeMy HaBHUraluu 1o nporpamme (yueOHO-TeMaTHYeCKUH IJ1aH,
WHTEPaKTUBHBIN rpaduk pabOThI MO MporpaMmMme, CBEJICHUS O pe3yibTaTax OOy4eHHUs,
O TMpenojaBaTensiX Mporpammbl, QopyM s  OOBABIEHUH U BOIPOCOB
npenojaBarensiM), HaOop  BHAEO3anmucedl K JEKUUsSM, CUCTEMYy  3aJaHui
C MOAPOOHBIMU MHCTPYKLUSAMHU, CHUCKA OCHOBHOHM U JIOTOJIHUTENIBHON JUTEPaATYPHI.
B snekTpoHHOM Kypce pealin3oBaHa cucTeMa 0OpaTHOM CBS3H.

Jlureparypa
Ochoeuas numepamypa (kamanoe oudnuomexu COY)

1. I'pabdep, M. SQL: Onucanune SQL 92, SQL 99 u SQLJ / M. I'pabep. —
nepepad. u nom. — M.: Jlopu, 2001. — 644 c.

2. Ynbman, xepdpu /1. Beegenue B cuctemsl 0a3 JaHHBIX: MEP. C aHIII. /
A . Yneman, xenudep Yunom. — M.: Jlopu, 2000. — 374 c.

3. CasenbeB A.C. IlpoexktupoBaHue reoMH()OPMAIMOHHBIX CHUCTEM: Yy4eO.
nocobue misi ctyneHToB By3oB / A.C. CamenbeB, A.A. I'ocreBa; Cub. deneparn.
yH-T. — Kpacnosipck: UIIK COVY, 2010. - 175 c.

Lononnumenvnas aumepamypa
1. OcHoBbl reomHpopmatuku: yded. mocoOue s BY30B: B 2-X KH. /
E.I'. Kanpanos, A.B. Komkapes, B.C. TukynoB u ap.; pea. B.C. Tukynos. — M.:
Axkanemusi, 2004. — (Bricmiee npodeccrnonaabHOEe 00pa3oBaHUE).
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2. OcHOBbI TeoMH(pOpMATHKHU: yued. mocoOue s BY30B: B 2-X KH. /
E.I'. Kanpanos, A.B. Komkapes, B.C. Tukyno u ap.; pea. B.C. Tukynos. — M.
Axanemusi, 2004. — (Briciee npodeccuonanpHoe oOpaszopanue). Ku. 2. — 2004, —
479 c.

3. Grant Allen, Mike Owens The Definitive Guide to SQLite. — 2010. — URL.:
https://link.springer.com/book/10.1007/978-1-4302-3226-1.

4. Koncopiuym otkpeiTeix 'MMC — URL.: http://www.opengeospatial.org.

5. SpatiaLite 5.0.1 SQL functions reference list. — URL: https://www.gaia-
gis.it/gaia-sins/spatialite-sql-5.0.1.html.

6. SpatiaLite Manual. — URL: http://www.gaia-gis.it/gaia-sins/spatialite-
manual-2.3.1.html.

4, OuneHKka KavyecTBa OCBOEHHSI MNPOrpaMMbl JUCHHMIUIMHBI ((hOpMBI
aTTecTaluu, OlleHOYHbIEe U METOAUYECKHE MATEPHUAJIbI)

dopmMma aTTecTanuu Mo MO0 — 3a4eT (1o HaOpaHHON cymMMe 0asioB).

OneHka pe3yJabTaTOB OOY4YEHHUs OCYIIECTBISIETCS CIEAYIOIUM 00pa3oMm:
MaKkcuMasibHas cyMMma 0asuioB 3a Kypc — 100 6aiioB, U3 KOTOPBIX:

- OCBOCHHMC MaTcpuaioB J'ICKI_II/Iﬁ N YCICHIHOC IIPOXOKIACHHUC TCCTOB
CaAMOKOHTPOJIA COCTABJIACT 40 6aJ'IJIOB;

- BBINIOJIHEHUE IPAKTUUECKUX 3aJJaHui cocTaBisieT 60 0asioBs.
3adeT moJyqaroT CayIiaTeny, Habpapire He MeHee 60 6alIoB.
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IIpuMepbI TECTOB AJIs1 KOHTPOJIA 3HAHUHI
1.B TUC QGIS npu mocTpoeHUHM TEMAaTHYECKOHW KapThl ISl pa3ieicHus
KapTorpadupyeMoro nokasaressi Ha MHTepBaJIbl UCTIOJIb3YeTCS:
a) HAMMEHBIINX KBAJIPaTOB;
b) KBAaHTHJIN;
C) paBHbIE€ HHTEPBAJIbI;
d) HaTypaJibHOE pa30oneHue;
e) UHTEPNOJISIUA CIUIAHAMM.
2.BepHo 1M, YTO TOIMOJOTHYECKOE TMPEACTABICHUE MPOCTPAHCTBEHHBIX
OOBEKTOB TMO3BOJISIET M30eXKaTh OIMMOOK, MPHUCYIIMX MPEICTABICHUIO OOBEKTOB
CIuCKaMu BepirH? BeiOepute oauH OTBET:
a) BepHo;
b) HEBEpHO.
3. Jlnst wero ucnonp3yercs ciaeayromnui SQL-3ampoc?
SELECT *
FROM Regions
ORDER BY Random()
LIMIT 10
a) i BBIOOPKH 32[JaHHOT0 YHCJIA CJHIYyYallHbIX MOJHMIOHOB W3 CJIOS
peruonoB Poccuu;
b) mis1 mepeMenmBaHus MOJIMTOHOB B ClI0€ peruoHoB Poccuu;
C) MJis BBIOOPKM TOJIMTOHOB U3 CJIOSI perMoHoB Poccum B ciiydaiitHOM
MOPSJIKE;
d) 11 BCTaBKM 3aJJaHHOTO YMCJIA CIIyYalHBIX MOJUTOHOB B CIIOM PETMOHOB
Poccuu;
e) JUIsl COPTUPOBKH MOJUTOHOB B CJI0€ perMoHOB Poccum.
4. Kakoit xapakTep MpOCTPAaHCTBEHHOTO pacTpe/eeHIs] UMEIOT TOYKH Ha ITON
Kaprte?

Twitter geo-location API
a) PaBHOMEPHBIN;
b) HEpaBHOMEPHBI;
C) CIy4anHbIN;
d) HOpMaJIbHBIN;
e) KJIaCTEePHBbII.
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Tunonoe NPAKTHYE€CKO€ 3aJaHUEC

3nakomctBO ¢ 'MC QGIS u mudposoit kaproii Open Street Map.

Llenv 3auamus:

- Msyuuts unrepdeiic 'MC QGIS, nayuutsbcs:
o paboTaTh CO CIOSAMH NPOCTPAHCTBEHHBIX TAHHBIX;

o oOparmaThCs K aTpudyTaM IPOCTPAHCTBEHHBIX OOHEKTOB;

o HU3MCHATH KapTOFpa(l)I/ILICCKYIO IMPOCKIUIO IMTPOCTPAHCTBCHHBIX JTdHHBIX,

o CO3/1aBaTh MaKeT KapThl U COXPAHATH n3o0paxenue B popmare PDF.

- Ilo3HakOMHUTBCA C BEKTOPHBIMH H pAaCTPOBBIMU IPOCTPAHCTBEHHBIMHU

JTaHHBIMU:
o 1mudpoBoit kaproirt Open Street Map;
o 1mudporoit kaproit Natural Earth;

o I/I306pa}KCHH5IMI/I AUCTAHOHMOHHOI'O 30HAWPOBAHHA Ha IIPHUMCPC Terra

MODIS;
o Uuu(ppoBbIMU MOzENAMU penbeda Ha mpumepe SRTM.

llopsook evinonnenus 3a0anusL:

Co3spatp kapTy oTHOCTH HaceneHusa KpacHosipckoro kpasi:

1. Otkperte B 'NC QGIS cnoit MmyHunMnanbHbIX pailoHOB KapTel Open Street

Map.

2. YCTaHOBUTH KapTorpauyuecKyro MPOEKINIo Mpoekra (mpoekuus [aycca-

Kprorepa, [TynkoBo-1942, 30Ha 16).

3. I3yunuth aTpuOyThl MYHUIIMITAJIBHBIX pailoHOB B Tabmwuie District, HallTu

I1O0JIA1 YN CJIICHHOCTH HACCJIICHU U ILIOINAaI1 paﬁOHa.

4. TloctpouTh KapTy IJIOTHOCTH HaceleHus. M3yduTh paznuyHbie pPEKUMBI

pa36I/ICHI/IH BCJIMYMHBI HA UHTCPBAJIbI.
5. HOI[KJ'HO‘II/ITB OCTAJIBHBIC CJION U HACTPOUTDH UX CTHJIM BU3YyaJIU3alluH

6. [logroToBUTh MaKeT TMOJMYYECHHOW KapThI

coxpa.HUTh ee B popmare PDF.
7. 3arpy3uth pe3ynbtar B DOK 17151 mpoBEpKH.

Kpurepuu oueHuBaHus 3a1aHU I

IINIOTHOCTH  HACCJIICHHUA H

bamer 1 6amn 2 Gamra 3 Ganna
3ajaHue BBIIOJHEHO,
3amaHre  BBIIOJHEHO 3amaHre  BBITOJIHEHO
. HO TpeOyeT
Kpurepuii YacTHYHO,  Tpedyer HEKOTOROI MOJTHOCTBIO, HE TpeOyeT
Cepbe3HO TopaboTKU p JT0paboTKH
JO0paboTKH
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PABOYAS ITPOI'PAMMA ITPAKTUKH

1. AHHOTALMS

OcHoBHas 11eJ1b JAHHOW MPAKTUKKU MPUMEHUTDH MOJYYSHHbIC 3HAHUS U HABBIKU
B paMKax peaJbHON JesTEeILHOCTH 110 OCBauBaeMou crienuanbHocTH (coznanue ['MC-
IIPOEKTa B COOTBETCTBHH C TEXHHUYECKHUM 3aJJaHHEM MapTHEpa U3 PeaTbHOr0 CEKTOpa
PKOHOMMKH )

[IpakTrka BKJIIOYAET B CE0S TEOPETUUECKHE 3aHITHS, TPAKTUIECKUE PAabOTHI U
MIPOCKTHYIO JESITEIBHOCTh. YYacTHUKU OynyT padoTaTh HaJ peajbHBIMH KeHWCaMH,
YTO TIO3BOJIUT UM MIPUMEHUTH MOJTyYeHHbIC 3HAHMS Ha mpakThke. OCHOBHOM 3aadei
MIPAKTUKH SIBJISICTCSI 3aKpETUICHHE B MMPAKTHUYECKOU TeSTENHHOCTH
npoecCHOHANBHBIX KOMIETEHITNH, YMEHUHN, HAaBHIKOB W 3HAHWH, TMOJYYCHHBIX B
X0J1€ O0y4CHUSI.

Ilnanupyemble pe3yabTaThI:

B pesynbTaTe mpoxoxKaeHusl CTAKUPOBKHU CIYIIATENN MOJIydaT MPaKTHUYECKUI
OTBIT B3aUMOJCHCTBUSI C 3aKa3YMKOM M3 PEATBHOTO0 CEKTOpa 3KOHOMHKHU. B xome
paboThI MO/ KOHTPOJIEM KypaTopa CIyIlaTean CO3aayT MPOAYKT, JJIsi UCTIOTHEHUS
KOTOPOro HEOOXOJIMMO NPUMEHHUTHh HABBIKH, TOJIYYCHHBIE B IPOIECCE OCBOCHUS
nporpammbl.  KimroueBoi pe3ysbTaT: pa3paOOTaHHBINA CIyIIATENIEM WIA TPYMIIOH
ciymarenei ['MMC-tipoekT, conepxaniuii 00paboTaHHbIE MPOCTPAHCTBEHHBIC JaHHBIC
C TIOSICHUTEIHLHOW 3amMCKOM, COAepIKalllel aHaau3 JaHHBIX W COIMPOBOXKIAOIINC
n300paxeHus (KapTocXeMbl, TpapuKm).

2. ConepxaHue

NQ, ConepmaHI/Ie HanmenoBanue MPAKTUICCKUX

. . Buast CPC
HaVMEHOBAHUE JEKIHH (ceMHUHapCKUX 3aHITHIA)
(K0J1-BO YacoB)
TEMBbI (KOII-BO 4acoB) (KOJI-BO 4acoB)
Craxxuponka (16 yacoB)
N3zyuenue ob1ero
1. OGmue BoOmpOCH! i -
texHosiorndeckoro mukina I'UC-
(o3HAKOMJIEHHE  C
IIPOEKTa Odopmiienne
IIPEANIPUATHEM)
TEXHUYECKOTO 3a/1aHus (44.)
Pazpabotka I'MC-npoexra
. Pemenne  mpakTHKoO-
2. IlpakTudeckas Y TIOSICHUTEIbHON 3aMMCKH.
OpPUEHTUPOBAHHBIX
4acThb OOpatHast CBsI3b OT JKCIEPTOB
3anay (18 4.)
(12 4.)

ConeprxaHne CTaXKUPOBKHU BKIIFOYAET CIEAYIOLINE TAIbI:

1. VYcranoBouHoe 3aHATHE AJ1 OPOPMIICHUSI TEXHUYECKOTO 3a/1aHUS.

2. Pa3pa0oTka HUTOroBOro IMPOEKTa COIJIACHO 3ampocy HWHAYCTPHAIBHOTO
napTHepa.

3. 3amoJiHeHHE JHEBHHUKA CTAXKUPOBKH (MapauIeaIbHO C 11. 2).

ConepxaHue  CTQXHUPOBKM  3aKpEIUISIETCS  MHAMBUAYAJIbHBIM  IJIAHOM
npoxoxienus craxuposku (ITpunoxenue 1).

[Ipo10KUTENBHOCTh CTAXKUPOBKH — 16 yacos.
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CraxxupoBKa HOCUT HWHAMBUAYAJIBHBIM WIM TPYNIOBOM XapaKTep W MOXET
peaycMaTpuBaTh TaKUE BHUIbl JEATEIBHOCTH Kak: O(OpMIIEHHE TEXHUYECKOIO
3ananus, pabora B [MMC-nmakerax, paboTa B TEKCTOBBIX U rpadUyECKUX pelaKTopax,
Mpe3eHTalUs PE3yIbTaTOB.

BapuaHTbI CTaXXHPOBOYHBIX 33JJaHUSI OT OPraHU3aUH-TTAPTHEPOB:

1. ®UL KHI[ CO PAH: pabGorta mo Bu3yaldu3alMH PAa3IUYHBIX JAHHBIX IO
CIIyTHUKOBBIM JaHHBIM, HUCIIOJIb3YEMBIX B aHAJIM3€ JIECOPACTUTEIBHBIX YCIOBHH, B
QGIS. Ha BwiOOp mnpencraBieHo Tpu Onoka 3anad  (BXOAHBIE [IAaHHbIE —
MHOTOCJIOMHBIE pacTpbl / TabmWila €O CHOUCKOM TPOOHBIX IUIOMIA[EH, UX
KOOpJIMHATaMH W TIapaMeTpOM, KOTOPBIM HEOOXOauMO OyAeT WHTEPIOJUPOBATH TIO
TUTOMIAN ): BU3YaIU3alue MTUHAMHUKU KIMMATUYECKUX MEePEMEHHBIX; BU3YaIH3aIlns
JTUHAMUKH TPOJYKTUBHOCTH PACTHTEIILHOTO TIOKPOBA; WHTEPIOJISAIHS TOYECUHBIX
3HAYEHUH 10 TEPPUTOPUHU.

2. 000 «THL SBEHKUAT'EOMOHUWUTOPUHI »: 1iukn paGoThl ¢ JaHHBIMU C
KocMuueckoro anmapara Sentinel-2. Cranmaprom mnpeanpustus mnpunsta ['MC
ArcGIS 10.6.1, HO BBINOAHATE U 0popMIIATH padoTy MoxkHO B QGIS u NextGIS.

B naHHBIN [IUKIT BKIIFOUEHBI CJIETYIONINE ITAIIbIL:

- 3arpy3ka JaHHBIX (4 OJIHOKAHAJIBHBIX HW300paKEHMs: KpacHbBIN(4),
3esenblit (3), cunuii (2) u uadpaxpacHsii (8)),

- CO3/IlaHUE€ MYJIbTUCTIEKTPAIIBHOTO N300paKeHMUSI,

- BHU3yallbHOE Aemu@pupoBaHue o0bEKTOB (Kapbephbl U OTBAJIbI),

- TMOJICYET IJIOIAIe 00BEKTOB (B reKTapax)

- WUTOroBOo€ O(OPMIICHUE KAPTHI.

3. DAY «POCHOPHUN»: BekTopu3anus 001aka TOUEeK, OOBEKTOB TOPOKHOM
CEeTH MO JaHHBIM TIOJICBBIX HCCIEIOBAaHUM (JIMJapHas ChEeMKa O0JIaka TOYEK) B
cnenquanu3upoBaHHoil ['MIC IndorCAD (moapoOGHasi MHCTPYKUHMS MO BBITOJIHEHHUIO
MIPUIIAraeTcs).

OpraHu3anvoHHbIE U MearornyecKue yCJa0BUs peajn3aniu NporpaMmmbl

OOydeHue Mo MporpaMMe NpPaKTHKU pPEal30BaHO B (popmaTe CMENIaHHOTO
OoOy4eHHMs, C MPUMEHEHHUEM aKTHUBHBIX TEXHOJOTHH COBMECTHOTO OOydYeHus B
AJIEKTPOHHOM  cpene (CHMHXpOHHBIE UM aCHHXPOHHBIE 3aHATHA). Marepuan
MPAKTUYECKUX 3aHSITHI MPECTABISAETCS B BUAC CHHXPOHHBIX 3aHSITHM, Mpe3eHTAIIHH,
pa3MeIiaeMbIX B AJICKTPOHHOM Kypce. JlaHHbIE MaTepuansbl COMPOBOXKIAIOTCS
3alaHUSIMH W JIUCKYCCHUSIMM B dYaTax JAUCHUIUIMH. V3ydeHue TeopeTudecKoro
martepuaina (CPC) npenamnonaraeTcst 0 U MOCIe CHHXPOHHOM YacTh paOoThI.

[IpakTika MPOBOAUTCS TMOJ PYKOBOJICTBOM HAa3HAUYEHHOTO DPYKOBOAUTENS W3
gyrcia MpogeCcCOPCKO-TIPENOIaBaTEeIbCKOTO COCTaBa YHHBEPCUTETa, a TaKkkKe
PYKOBOIWTENSI M3 COCTaBa OpraHU3allid, CTPYKTYPHBIX  TOJpa3AeliCHUsX
OpraHM3alH, MaTePUATBHO-TEXHUYECKOE OO0ECTeueHue KOTOPOH COOTBETCTBYET
npOQUIIIO MPOrpPaMMBI.

Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
[To nanHOMY MOyt Mcnob3yerces 3nekTpoHHbid Y MK, YMK npeanonaraer
WCITOJIb30BAHUE PA3HBIX THIOB MATEPUAIOB, COMPOBOXKIAIOIIMX yUEOHBIN IMpoIiece,
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BKUTFOYasi WH(pOpMaAIMOHHBIE, OOydJaromue W KoHTponupytomme. Ha mmatdopme
AJIEKTPOHHBIX KYPCOB pa3MEMIAIOTCs 3aJaHMsl, IPUBOIUTCS TIEpEeYeHh HEOOXOIUMBIX
JUIsl u3ydeHus MmartepuanoB. OOywaromuecs MOTYT Ha MPOTSHKEHUM MPOXOXKIECHUS
MPAKTUKU 00paIaThC K TEOPETHUECKOM 0a3e 3HaAHUIA.

4. OneHka KayecTBa OCBOEHHSI MPoOrpaMMbl NpPakTUKU  ((popMmbl
aTTecTAllMH, OIEHOYHbIE M METOUYECKHE MATEPHAJIbI)

B kauyecTBe moATBEpXKIIEHUSI MPOXOXKICHUS MPAKTUKUA HA 0a3e MpearpHsITHiA,
OpraHu3alMii, YYpexJACHUU, Uil 3a4eTa pe3yJbTaTOB OOYUYEHHUS MPEAbIBIACTCS
THEBHHUK mpoxoxaeHusi npaktuku ([Ipunmoxenue 2) (omuem 6 6ude OHegHUKA
NPOXOHCOCHUS NPAKMUKU,) .

Iporpammy cocraBuiin:

3aB. 6a3oBoit Kadeaps!

reoHH(MOPMALMOHHBIX CHCTEM, //7"?7”7 A.A.Tocresa

AOLICHT, KaH/l. TCXH. HAYK \//
)

Houenr 6a3oBoit kadeapsl Z
reonH(opMalMOHHBIX CHCTEM, .,J‘ i A.C. CaBenbeB
KaH. TeXH. HayK

Hmxenep 0a3oBoii kadeapsr
reonH(pOpMAIHOHHBIX
CHCTEM JAVIN A.H. Tamaposckas

PykoBoauTeabL IporpaMMal:

3aB. 6a30B0# Kadeaps!

reouHGOPMAIIMOHHBIX CUCTEM, W A.A.T'ocTepa
[ 7

AOICHT, KaHI. TCXH, HAYK !




[Ipunoxenue 1
MHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS POCCUCKOM ®EJIEPAITN
®I'AOY BO «CUBUPCKUI ®EJIEPAJIbHBI YHUBEPCUTET»
NapuBuayaabHblil IUVIAH CIyLIATE/IsI, HAPABJISIEMOI0 HA CTAKUPOBKY
damunns, UMsi, 0TYECTBO

MecTo padoThl U J0JZKHOCTB/CTATYC
Ha3Banue npeanpusaTus (OpraHu3amnum), rie NPpoOBOAUTCS CTAXKMPOBKA

TI'opon
Heab cTazkupoBKH

CpoK CTa:XKUPOBKH C « » 2026 r. mo « » 2026 1.

IL1aH cTakupOBKHU

Ne [lepeuens pa3pabaTbiBa€MbIX KomnnuectBo wacos ®opma oTueTa
ILI1. (M3y4yaembIX) BOIIPOCOB, BUBI paboT

1. JIHeBHUK

CTaXUPOBKHU

2.

3. 3anojHeHne THEBHUKA CTAXKHUPOBKHU
COI'JTACOBAHO
(Oon2cHOCINbL OMBEMCMBEHHO20 (noonucs) (pacwughposxa noonucu) iuya,

Hanpasusiouje2o Ha CmadicuposKy)
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[Ipunoxenue 2
HaumeHoBaHMeE CTAKUPOBOYHOM MJIOIIAIKH

YTBEPXIAIO
PykoBoauTens CTaKxUpOBOYHOM IIIOIIAKH
015(0)
« » 2026 r.
M.IL
JHEBHUK

MPOXO0KIEHHUS CTAKMPOBKH

(pamunmst, ©Ms1, OTUECTBO CIICIIUAIUCTA (CTaxepa),
OpOXOJsmero oOydyeHHe B  paMKax JIOTMOJHHUTENbHOW MpOQecCHOHAIbHOM  mporpamme
NnepeoAroToOBK1 <<FCOI/IH(1)OpMaIII/IOHHI)IC CHUCTCMbI: aHAJIM3 W BU3YyAJIHM3allUA HNPOCTPAHCTBCHHBIX
JAHHBIX»

I_[eJ'IB CTAXKUPOBKHU:

PykoBonuTenu craxxupoBKU (0T OpraHU3aIim):
(TOKHOCTD) (®UO)
1. IHeBHUK

Bonpocsl 17151 KOHCYJILTAHTOB
Hara Brinosnnsiemasi paéora U pyKOBOAUTEel
CTAKMPOBKHU

2. KpaTkuii oT4eT 0 cTaKupoBKe

3. 3ak/104eHHe PYKOBOANTEJISI CTAKMPOBKHU OT IPMHUMAIOIIEH OPraHu3anuu

P YKOBOAHUTCIIb CTA)KUPOBKH

(moamuce) (pacmmdpoBKa MOAIUCH)
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