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Pa3padoruukmu:
3aBenytomnmii kadgenpoii Busyanusauu reoqaHHbIX U
Kaprorpadudeckoro au3aiiHa, k.H. buktumuposa H. M.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
®I'OC BO mno mHampasnenuto mnoarotoBku 05.03.03 Kaprorpadus wu reomHbopmaruka,
yTBEpKACHHOTO MpukazoM Munooprayku ot 07.08.2020 Ne 900

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |Kaprorpadmueckuii | [Ipemcenaresnb 3arpebun I. 1. Paccmotpeno | 20.12.2024, Ne
baxynerer YUEHOTO COBETa 4/24
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

I[IK-3 Cnocoben  mpoekTupoBaTh  KaprorpaduuecKkue  MPOU3BEACHUS, CTPYKTypy  0a3
MPOCTPAHCTBEHHBIX TaHHBIX, TCOMH(DOPMAIIMOHHBIX CUCTEM U TeOMOPTAIIOB

[1K-3.2 [IpoekTupyet CTpyKTypy 6a3 npocTpaHcTBeHHbIX AaHHBIX, [ IC 1 reonopraios
3nams:
[1K-3.2/3a1 IlpuHtunbel W  OCOOEHHOCTH TPOCKTUPOBAHMS  KapTorpaduaeckoi
MPOAYKIUHU (TIPOU3BEACHHH)
Ymemu:

MK-3.2/Ym1 PazpabarbiBath KOHLIETILINN KapTorpaduyeckoit IPOAYKLINN
(IpoM3BEZCHUI) C YYETOM 3apyOEKHOI0 U OTEUECTBEHHOTO OIbITa

[1K-3.2/YM2 Pa3pabatbiBaTh MPOEKTHI (IPOTPaMMBbI) KapThl, B TOM YHCJIE KapT HOBBIX
BUJIOB U TUIIOB

[1K-3.2/YM3 Pa3pabarsiBaTh JereH 1y KapThl U OMOINOTEKY YCIOBHBIX 3HAKOB
Bnaoemw:

[1K-3.2/HB1 Co3nanueM KOHLENIMU KapTorpadudyeckoil mpoxyKiuu (Ipou3BeIeH ) C
YUeTOM 3apy0e’KHOTO M OT€YECTBEHHOT'O OIBITA

[1K-3.2/HB2 Pa3pabotkoii mpoekTa (IporpamMmbl) KapTbl, B TOM YHCIE KapT HOBBIX
BUJIOB M TWIIOB: HAaBUTAIlMOHHBIX, MYJIbTUMEAMWHBIX, AHUMAIMOHHBIX, TPEXMEPHBIX,
UHTEPHET-KapT, BUPTYAJIbHBIX MOJIEJIEH Teon300paskeHI U IPYTUX MPOU3BEICHUN

ITK-9 CniocoGen BU3yanu3upoBaTh MPOCTPAHCTBEHHBIC JaHHBIC

[TIK-9.1 Tlpumensier crocoObl BU3yanu3alud IUMPOBBIX U TAOIMYHBIX MPOCTPAHCTBEHHBIX
TaHHBIX

3Hams:

[1K-9.1/311 TexHOIOTHH AJITOPUTMUYECKON BU3YyaTH3alluN JTAHHBIX
Ymems:

[1K-9.1/Ym1 BeImoaHATE BEPCTKY

[IK-9.1/¥YM2 OntumusupoBath UHTEpQEHCHYIO TpaQuKy MOA pa3iuyHbIC pa3perieHHs
IKpaHa

Braoems:

[1K-9.1/HB1 Busyammzarueir nudpoBbIX AaHHBIX (AU3aiiH Tpad)UKOB M AHArpamMM) Jist
rpau4YecKuxX MoJIb30BaTeILCKUX HHTEP(EHcoB

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TInmanupyemeble YpoBeHb Kpurepuu onieanBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




I1K-9 Crnocoben
BU3yaJIU3UPOBAThH
MIPOCTPAHCTBEHHBIE
JIaHHBIC

I1oBEBIIIIEHHBIN

MK TIK-9.1 IIpumenser cnocoObl BU3yaIu3aluu
UQPPOBBIX U TAOIUYHBIX TPOCTPAHCTBEHHBIX JTAHHBIX

3HaTh:
[1K-9.1/3u1 TexHonoruu anropuTMHUYECKON
BU3YyaJIM3alMU JaHHBIX

YMmeTs:
[1K-9.1/YM1 BbINOAHATH BEPCTKY
[TK-9.1/¥YM2 OntumusupoBats HHTEphEHcHyI0 rpaduKy
1071 pa3JIMYHbIE pa3pelIeHns FKpaHa

Bnaners:
[TK-9.1/He1 Busyanuzanueit nundpoBbIX TaHHBIX (IU3aiH
rpauKoOB U TUarpaMm) Uit rpaduaecKux
N0JIb30BATEILCKUX UHTEPPEICOB

Bba3oBrrit

MK TIK-9.1 IIpumenser cnocoObl BU3yaau3aliu
UQPPOBBIX U TAOIUYHBIX TPOCTPAHCTBEHHBIX TAHHBIX

3HaTh:
[1K-9.1/3u1 TexHonoruu anropuTMHYECKON
BU3YyaJIM3alMU JaHHBIX

YMmeTs:
[1K-9.1/YM1 BbINOAHATH BEPCTKY
[1K-9.1/¥YM2 OntumusupoBats HHTEphEHcHyI0 rpaduKy
1I0/] pa3JInYHbIe pa3pelieHns FKpaHa

[ToporoBbiii

MK ITK-9.1 ITpumensietT crnocoObl BU3yaTu3aliu
U(GPOBBIX U TAOTUYHBIX TPOCTPAHCTBEHHBIX JAHHBIX

3HaTh:
[1K-9.1/311 TexHomornu alIrOPUTMUYECKOM
BU3yaJIN3allMH JaHHBIX

[1K-3 Cnocoben
MIPOEKTHUPOBATH
KapTorpadudyeckue
MIPOU3BE/ICHUS,
CTPYKTYypy 06a3
MPOCTPAHCTBEHHBIX
JIAHHBIX,
reornH(pOPMAIMOHHBIX
CHCTEM M T'€0IOpTajIoB

I1oBBIIIIEHHBIN

MK TTK-3.2 TTpoekTupyeT CTpyKTypy 6a3
MPOCTpPaHCTBEHHBIX AaHHbIX, [ UC u reonoprasion

3HaTh:
[1K-3.2/3u1 [IpuHIUIEl 1 0COOEHHOCTH MPOCKTHUPOBAHUS
KapTorpaduyecKoil MpoayKIuH (MPOU3BEICHUIA)

YMerTsb:
[1K-3.2/Ym1 Pa3pabarpiBaTh KOHIICTIITUN
KapTorpadudecKkoi MpoayKIuu (MMPOU3BEICHUN) C YUETOM
3apy0e’KHOTO U OTEUECTBEHHOT'O OIbITa
[1K-3.2/Ym2 PazpabarbiBaTh TIPOEKTHI (ITPOTPAMMBI)
KapThbl, B TOM YHUCJI€ KapT HOBBIX BUOB U TUIIOB
[1K-3.2/Ym3 PazpabarbeiBaTh JiereHy KapThl B OUOIHOTEKY
YCIIOBHBIX 3HAKOB

Bnanets:
[1K-3.2/HB1 Co3nanuemM KOHIENIUN KapTorpadudecKoi
MPOAYKITNHU (TIPOU3BEACHH) C YIETOM 3apyO0eKHOTO U
OTEUYECTBEHHOT'O OIbITa
[TK-3.2/HB2 Pa3paboTkoii mpoekTa (IporpaMMbl) KapThl, B
TOM YHCJIEe KapT HOBBIX BUJIOB U THIIOB: HABUTAIIHOHHBIX,
MYJIBTUMEAUIHBIX, AaHUMAIIHOHHBIX, TPEXMEPHBIX,
UHTEPHET-KapT, BUPTYAJIbHBIX MOJIEJIeH Te0n300pakeH it
U APYTUX IPOU3BEACHUN




bazosniit

MK I1K-3.2 TIpoekTupyeT cTpyKTypy 6a3
IpPOCTpaHCTBEHHbIX JaHHBIX, [ IC u reonopranos

3HaTh:
MK-3.2/3u1 [IpuHUuns! 1 0COGEHHOCTH MPOSKTUPOBAHHUS
KapTorpaduieckoi mpoxyKIuu (Ipou3BeICHHIA)

YMmeTs:
[TK-3.2/¥M1 Pa3pabaTsiBaTh KOHICTIITHH
KapTorpaduieckoi mpoxyKIuu (IPOU3BEICHHI) C yUeTOM
3apy0eXKHOT0 U OTEUECTBEHHOTO OIbITA
[1K-3.2/YM2 Pa3pabarsiBaTh MPOEKTHI (IIPOTPaMMBbI)
KapThl, B TOM YHCJI€ KapT HOBBIX BUOB U THUIIOB
[1K-3.2/YM3 Pa3pabarsiBaTh JereH1y KapThl 1 OHOINOTEKY
YCIIOBHBIX 3HAKOB

[ToporoBbiii

MK TTK-3.2 TTpoekTupyeT CTpyKTypy 6a3
MPOCTpPaHCTBEHHBIX AaHHbIX, [ UC 1 reonoprasion

3HaTh:
[1K-3.2/3u1 [IpuHIUIBEl 1 0COOEHHOCTH POCSKTHUPOBAHUS
KapTorpaduyecKoil MpoayKIuH (MPOU3BEICHUIA)

3. [IIxajga oneHuBaHUSA

Onenka Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

3auTeHo [TK-9.1 [IpumensieT criocoObl BU3yanu3auuu MHU(PPOBHIX U TAOIUYHBIX

TeoTopTajIoB

MPOCTPAHCTBEHHBIX JaHHBIX
[TK-9.1/311 TexHOIOTHH aNTOPUTMUYECKON BU3YATH3AINH JTaHHBIX

[1K-3.2 IIpoektupyet cTpyKTYypy 0a3 mpocTpaHCTBEHHBIX naHHbIX, [ IC n

[1K-3.2/3u1 [IpuHIUIIEI 1 0COOCHHOCTH MPOSKTUPOBAHUS KapTorpadudecKoi
MPOAYKINHU (TIPOU3BEACHHH)

He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpo1bHBbIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |I[Ipaktuueckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTauus 3auer
Bujx koHTpoOIS/ HCTOB3yeMble
Ne KonTpouaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arTrecranusa
1 |Hcnonb3oBanue nuppoBbIX IIK-9.1 [IK-3.2 |[IpakTtuueckas padora 3auer

wIaTGOpM Ui BU3yaTH3aluu
JAHHBIX

S. IlopAaok npoBeaeHUs MPOMEKYTOYHON aTTeCTAlUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 6 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Hcnonvzosanue yughposvix niamgopm 01a eusyanu3ayuu OaHHbLX
Koumponupyemovie U/IK: I1IK-3.2 1IK-9.1

Tema 1.1. O kacmomuzayuu
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas pabora
Bonpocsi/3ananus:

1. W3yuuth 067acThb MPAKTHUYECKOTO NPUMEHEHHS KAaCTOMHU3alUU KapT [UIsl CEPBUCOB.
NuctpymenTts! kacromuzanun. Google Map, Snazzy Map, Mapbox u Cartogram. BcTpanBanue kapT.

1. 3y4yenue MarepuasioB 3aHITUH, TOATOTOBKA K MPAKTUYECKUM 3aHSITHSIM.
2. ITonroroBka K TeKyIieMy KOHTPOJt0, Tema «KactoMuzanus».
3. [ToaroroBka K MpOMEXYTOUHON aTTeCTaluH (3a4eTy) 1o Teme 1.

Tema 1.2. Unousuodyanuzayus kapmozpaguueckou npooyKyuu
dopma KOHTpOJIs1/0LIeHOYHOE cpencTBO: [IpakTuueckas pabora
Bomnpocsi/3ananus:

1. 3y4nTh mpreMbl KaCTOMU3ALMHU TOJIOKKH Il pa3padaTbIBAEMOro MPOEKTa Ha MpUMeEpe
Google Map u Snazzy Map. TpeGoBanus k Qaiinam i pa3paboTKH MpoekTa, popmar json.

1. 3yuyeHne matepuanoB 3aHATUN, IOATOTOBKA K IPAKTUUECKUM 3aHITHSIM.
2. [ToAroToBKa K TEKyILIeMy KOHTPOJIIO, TeMa « HIuBuayanu3anus KapTorpaguueckoi mpoayKIum.
3. IloaroToBka K MPOMEXYTOUHOM aTTecTaluu (3a4eTy) 1o Teme 2.

Tema 1.3. Kacmomuzayus Mapbox
®dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. WUzyuntp mpuemsl kKactomm3aniuu Mapbox. MHcTpymenT Cartogram wim Kak OBICTPO
paspaborarb 11BeToBoe odopmiieHre kaptel. O030p ocHOBHBIX (QyHKIM Mapbox Studio. Pabora co
cTHIIAMHU KapThl. Pabota ¢ qanusiMu. PaboTa ¢ mognucsamMu u rpaguuecKUMH 3J1€MEHTaMU.

Tema 1.4. Paboma co cmunsamu kapmot 6 Mapbox
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:



1. U3yunts ctunm kapTel B Mapbox. Co3aare pa3nudHble BUBI MOJUTOHOB, BKIIOYAIOIINX
I[BET, CTPYKTYPY; JTUHEHHBIC 3HAKH, a TaKXKe IrpadUuecKue 3JIeMEHTHI.
1. 3yuyeHne matepuanoB 3aHATUN, IOATOTOBKA K IPAKTUYECKUM 3aHITHSIM.
2. [ToaroToBka K TEKyIIeMy KOHTPOJII0, TeMa «Paborta co cTuimsimMu kapTel B Mapbox».
3. IloaroToBka K MPOMEXYTOUYHOM aTTecTaluu (3a4eTy) 1o reme 4.

Tema 1.5. Paboma c oannvimu u epagpuueckumu snemenmamu 6 Mapbox

®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora

Bonpocsi/3ananus:

1. Co3narb aBTOpCcKHE AaHHBIE B Mapbox Studio 1 0TOOpa3uTh UX B IPOEKTE.

1. 3yyeHne marepuanoB 3aHATHIA, TOATOTOBKA K MPAKTHUECKUM 3aHATHSIM.
2. IloaroToBka K TeKylieMy KOHTpoJto, TeMa «PaboTa ¢ TaHHBIMHU U TpapUUECKUMH JIEMEHTaMU B
Mapbox».
3. IloaroToBka K MpOMEXYTOUYHOM aTTecTaluu (3a4eTy) 1o Teme 5.

Tema 1.6. Cozoanue aemopckux epaghuueckux snemenmos 6 Figma

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora

Bomnpocsi/3ananus:

1. Co3pmarp aBTOpcKME TpadUUecKHe 3JIEMEHThl B CHEIMAIM3UPOBAHHOM HHCTPYMEHTE

Figma. PegakTupoBaHe roToBBIX 3JIeMEHTOB. Pa3paboTka aBTOPCKUX AJIEMEHTOB C MCIIOJIb30BaHUEM
UMeIoIIerocst Habopa.
1. 3y4yenue MarepuasioB 3aHITUH, TOATOTOBKA K MPAKTUYECKUM 3aHSITHSIM.
2. TloaroroBka K TeKyleMy KOHTpoito, Tema «Co3laHue aBTOPCKUX TpadUyecKUx SJIEMEHTOB B
Figmay.
3. [ToaroroBka K MpOMEXYTOUHON aTTECTAlUH (3a4€Ty) 1o TeMe 6.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem
Koumponupyemvie UJIK: I1IK-9.1 1IK-3.2
Bomnpocrei/3ananus:

1. Kak Ha3pIBaeTcs aMEpUKAaHCKHI TOCTABIIMK IOJb30BATEILCKUX OHJIAMH-KapT I
Be0-CaliTOB U MPUIOKEHHH, B KOTOPOM IPEUIaraloTcs HHCTPYMEHTHI U1l CO3/IaHMsI HHTEPAKTUBHBIX
KapT ¥ BU3yaJIM3alluy JaHHBIX HA HUX, @ TAK)KE CEPBUCHI JIs1 pabOThI ¢ T€OJaHHBIMH?

1. MapBox
2. OpenStreetMap
3. Figma

2. Kak Ha3pIBaeTCs BEO-MHCTPYMEHT A7 puibTpanuu ganHbeix OpenStreetMap?
1. Overpass API
2. Overpass Turbo
3. geoJSON

3. — OTKPBITHIM (opMaT A XpaHEHUsI reorpapuueckux CTPYKTYp JaHHBIX,
OCHOBaHHBIH Ha s13bIke JavaScript Object Notation.

4. HazoBuTe HEKOMMEpUECKHU BeO-KapTorpaduyecKuii TPOEKT IO CO3JaHUI0 CHIAMHU
coo0IIecTBa y4acTHUKOB — TOJb30Bateneil MHTepHeTra mompoOHON cBOOOMHONW M OecriiaTHOM
reorpau4eckoi KapThl MUpA.

1. SAnnexc. Kaptel
2.2I'UC
3. OpenStreetMap



5. Kak Ha3piBaeTcs CepBUC ISl BU3YAIU3AIMH JAHHBIX CIIOCOOOM KapTOTPaMMBbl C OTKPBITHIM
UCXOIHBIM KOOOM?
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