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texnonoruii Ilpamuenko /1. 1.
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS NUCHMILIMHBI - (JOPMHPOBAHUE Y CTYACHTOB NMOHMMAHUS O COBPEMEHHBIX
MoAX0Aax paboThl € TOPOACKUMH JaHHBIMH ¥ TE€OMH(OPMAIIMOHHBIMH  TEXHOJOTHUSMH.
OOyuyaromuecss OCBaMBalOT METOAbI TOJy4eHUs, OOpabOTKH, aHaiM3a |  BHU3YyaIH3aLUU
NPOCTPAHCTBEHHOW MH(pOPMALIUH, TPUMEHIEMOHN Ul PELIeHUs 33/1a4 TOPOJCKOTO IUIAHUPOBAHUS.
Ocoboe BHUMaHUE YENAeTCs UCIIOIb30BAHUIO OTKPBITHIX JaHHBIX, HHCTpyMeHToB [ C.

3anaun u3y4eHus JUCIUILTUHBL:
- Paznuuats paszHble popMaTel JaHHBIX;
- YMeTh HaXOJUTh OTKPBITHIE TOPOJICKUE JAaHHBIC;
- PabGararsp ¢ reonopranamu;
- YMeTh 00pabaThIBaTh TOPOJCKHUE MTPOCTPAHCTBEHHbIE JaHHbIe ¢ TToMolIbio [ IC HHCTpyMEHTOB;
- Co3naBath reoMH(QOPMALIMOHHYIO MOJIETh PEKPEAMOHHOMN T0CTYITHOCTH;
- ®opmuposars WEB-kapThl;
- VYmerp o0OpabarpiBaTh TOPOJICKHE MPOCTPAHCTBEHHbIE JAHHbIE C IOMOIIbIO  SI3bIKA
nporpammupoBanus Python;
- ®opMupoBaTh HOBBIE HAOOPHI TOPOJCKUX JTAHHBIX;

- IIpoBOIUTHE KOMIUIEKCHYIO OLICHKY IIPUBIIEKATEIBHOCTU FOPOACKUX TEPPUTOPHUM COBPEMEHHBIMU
METOJIaMH.

2. [Inanupyemblie pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHall3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs MOCTaBICHHBIX 3a]1a4

VK-1.1 Ananuzupyer 3agaqy, BbIICIs ee 0a30Bble COCTABISAIONINE
3uamo:

VK-1.1/3u1 TlpuHnunel U npaBwia aHaidu3a WHOOPMAIMM U TEKCTOB, B TOM YHCIIE,
bunocodcrux

VYK-1.1/383 OcHOBHBIE UCTOYHHKH TOJyYEeHHs] MH(POpPMAIIMU, BKIIOYash HOPMAaTHUBHEIE,
METOANYECKHE, CITPABOYHbIE U pedepaTuBHbIE HCTOUHUKU

Ymems:

YK-1.1/¥YM5 Odopmisats pe3yasrarsl padoT mo coopy, 00paboTKe U aHATU3y JaHHBIX, B
TOM 4YHCJIE€ C HCHOJb30BAHHEM CPEICTB AaBTOMATH3allUd U  KOMIIBIOTEPHOIO
MOZETUPOBAHUS

VK-1.1/¥M9  OcymecTBisiTh  NMOUCK  MpodeCCHOHANBbHONH  HMH(pOpMAIUU 10
APXUTEKTYPHOMY OOBEKTY (TEKCTOBBIE M M300pa3UTENIbHBIC MaTepuaisl - (oTorpadum,
OpTOTOHANBHBIC YepTeku, 3D — Momenn)

YK-1.1/¥Ym10 KnaccupunupoBaTb U aHaIM3UPOBATh MH(GOPMALINIO, IS JaJIbHEHIIEro
e€ UCTIOIb30BaHUs B MPO(ECCHOHATBHON NeTETbHOCTH

Braoems:

VK-1.1/HB1 IIpaBunamu u npuHIUIIAMH aHaIH3a HHOOPMAITUU U TEKCTOB, B TOM YHCIIC,
bunocodcrux

VYK-1.1/HB5 CnocoOHOCTBIO OCYIIECTBIATh TMOWCK, KPUTUYCCKHA aHallu3 W CHUHTE3
uHbOpMaIUH, IPUMEHITH CHCTEMHBIN MOIXO/ AJIsl PELIEHUS MOCTAaBICHHBIX 33134

VYK-1.1/HB6 HaBbikamu mmovicka HH(GOpMAIIUHU 110 3aJaHHBIM KPUTEPHIM

VK-1.2 OcymectBisier NOUCK HHGOPMALMU JUIsL PELICHUS TOCTABICHHOW 3aJadd 110
pa3IMYHbBIM THUIIaM 3alIPOCOB
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3name:

VK-1.2/389 3naer wuCTOYHMKKM WHOOPMAIMK IS  APXUTEKTYPHO-CTPOUTEIHHOU
NesTeIbHOCTH (HOopMaTuBHas 0a3a, KaJacTpOBBIE NAaHHBbIE, TEXHHUYECKHE pPErIaMEeHTHI,
HCTOPHUKO-KYJIBTYpHBIE UCCIIETOBAHMS)

Ymems:

VYK-1.2/¥M7 OcymiecTBasTh MOUCK, KPUTHUCCKUM aHAW3 U CUHTE3 MH(OpMAIUU IJIs
pelIeHHs TOCTaBICHHBIX 33/1a4, IPUMEHATh CUCTEMHBIN MOAXO0]

Braoems:

VK-1.2/HB8 HaBblkamMu IOMCKa BAapHAHTOB pPELICHHsS IOCTABICHHON MPOOIeMHOMI
CHUTYyalluu Ha OCHOBE JIOCTYIHBIX UCTOYHHKOB HH(OpMAINU

VYK-1.3 Ilpu o6pabotke nnpopmanuu oTanyaeT pakTsl OT MHEHUH, HHTEPIPETAINA, OIICHOK,
(dopmMupyeT COOCTBEHHBIE MHEHUS U CYXKICHHUS, apTyMEHTHPYET CBOM BBIBOJIBI, B TOM YHCIIE C
npuMeHeHneM (GuII0co(CKOro MOHATHHHOTO anmapara

3namu:
VYK-1.3/385 OcHOBHBIE UCTOYHUKH JIOCTOBEPHOU MH(OpMAITUN

VYK-1.3/387 llpunnunel cObopa W aHanmum3a TNpodeccuoHanbHOW HHMOpMaNMKU B
COOTBETCTBUH C TIOCTABJICHHBIMU 33/1a4aMHU

Ymems:

VK-1.3/¥YM3 OdopmisaTs pe3yabTaTsl padoT 1o cOopy, 00paboTKe U aHAIN3y JTaHHBIX, B
TOM YHCJIE€ C HWCHOJB30BAHHUEM CPEICTB AaBTOMATH3AallMd W  KOMIIBIOTEPHOTO
MOZICTUPOBAHUS

VYK-1.3/¥M7  OcymecTBiasTh  NMOUCK  NpOopecCHOHAIbHOW  MHPOpPMAIMH MO
ApPXUTEKTYpHOMY OOBEKTY (TEKCTOBBIE M M300pa3HUTENbHbIE MaTepHalbl - GoTorpadum,
OpTOrOHaNIbHBIE YepTexkH, 3D — Monenn);

VK-1.3/YM8 TIpumeHsATh cUCTEMY KPUTEPUEB IS OIEHKH JOCTOBEPHOCTH MCTOYHUKOB
(HOpMaTUBHBIE JOKYMEHTBI, IPOEKTHAs TOKYMEHTALUs, SKCIIEPTHBIE 3aKITFOUCHHUS)
Braoemy:

VYK-1.3/HB4 CnocoOHOCTBIO OCYIIECTBIISATh IMOMCK, KPUTHYECKUH aHAIM3 W CHUHTE3
UH(POPMAIUH, TPUMEHATh CUCTEMHBINH MOAXO/ JAJISl PEIICHHUS TTOCTABICHHBIX 3a/1a4
YK-1.3/HBS HaBbikamu rmorcka HHGOPMAIUH 10 3aJaHHBIM KPUTEPUIM

VK-1.3/HB6 Texnukamu pabOThl ¢ MPOTUBOPEUYMBBIMH JAHHBIMHU (CPaBHHUTEIIbHBIN
aHaJIN3, YCTAaHOBJICHUE MPHOPHUTETOB, KCIIEPTHAS OI[CHKA)

VYK-1.4 OcymiecTBasieT OUCK, cOOp U 00paboTKy HHGOPMAIIUK TSl PEeIISHUS TTOCTABICHHOMN
3aa4uu

3name:

VK-1.4/385 OcHoOBHBIE TIpUeMBbI, METOABI M CcpeAcTBa cbOopa wuHPOpPMAIUKA TIO
aApPXUTEKTypHOMY OOBEKTY

VK-1.4/307 OCHOBBI CMEXHBIX IUCHHUIUIAH (TPagoCTPOUTEILCTBO, MPABO, YKOHOMHUKA,
WH)KEHEPHS, KOJIOTHUS) U UX B3aUMOCBS3b C apPXUTEKTYPHOU JIEATEIBHOCTHIO

Ymems:

VYK-1.4/YM2 OcymecTBiiTh TOUCK HEOOXOIMMOW HWHGPOpPMALUHM, OMNHpasCh Ha
pe3ynbTaThl aHAJIN3a IOCTABICHHON 3a/a4H

VYK-1.4/YM3 Hcnonb3oBaTh cpelncTBa U METOIbl paboThl ¢ OuOMMOrpauuecKuMU U
UKOHOTpa(hUIeCKUMH UCTOUHUKAMH

YK-1.4/YM5 Ocdopmnare pe3yasrarsl paboThl 1o cOopy, 00paboTKe M aHaJIHU3Y JaHHBIX
Ha OyMa)KHOM HOCHUTEIe

Braoems:

VK-1.4/HB2 Merogamu moucka, cbopa u 00pabOTKM WH(POpMAIIUK, METOIUKON
CHCTEMHOTO TIOIXO0/Ia JUIsl PEIICHHsSI TOCTABJICHHBIX 3374
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VK-1.4/He4 HaBbikamu cOopa u 00paboTKu MH(POpPMAIIMH, MUMEIOLIEH 3HAYCHHS IS
peayizallui TMPaBOBBIX HOPM B COOTBETCTBYIOUIMX cdepax MpodhecCHOHATBHOM
JeSITeTbHOCTH

VK-1.4/HB5 OcHOBHBIE TpHEMBI, METOABI M CpeacTBa cOopa wuHPOPMAIUHA TIO
aApPXUTEKTypPHOMY OOBEKTY

VYK-1.5 AHanu3upyeT MyTH peleHUus MpoOJeM MHPOBO33PEHUECKOTO, HPABCTBEHHOTO H
JUYHOCTHOTO XapaKTepa Ha OCHOBE HCIOJb30BaHMUS OCHOBHBIX (uiIococKkux uae u
KaTeropuil B MX UCTOPUUECKOM PA3BUTHUU U COLUATBHO-KYJIBTYPHOM KOHTEKCTE

3name:

VYK-1.5/382 OcHOBHBIE MCTOYHUKU TOJy4eHUs] WH(POpPMALIMH, BKIIOYas HOPMAaTHUBHBIC,
METOJIMYECKHE, CIIPaBOYHbIE U pedepaTUBHbIC HCTOYHUKH

Ymems:

VK-1.5/YM2 OdopmisaTs pe3yabTaTsl padoT 1o cOopy, 00paboTKe U aHAIN3y JIaHHBIX, B
TOM YHCJIE€ C HWCHOJB30BAaHHUEM CPEICTB aBTOMATH3AalMd W  KOMIIBIOTEPHOTO
MOZICTUPOBAHUS

YK-1.5/YM5 Odopmisate pe3ynsTarsl paboThl 10 cO0py, 00padoTKe M aHATU3Yy TaHHBIX
Ha OyMa>KHOM HOCHUTEIe

Braoems:
VYK-1.5/HB3 HaBbikamu movicka HH(GOpMAIIUHU 110 3aJaHHBIM KPUTEPHIM

VYK-2 CnocobeH onpeaessTh Kpyr 3a7a4 B paMKaxX MOCTaBJIEHHOU II€JH U BHIOUPATh ONTHMAJbHbIE
CrocoObl WX pEIIeHUs,, HUCXOAs M3 JEHCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECypCcOB U
OrpaHUYCHUN

YK-2.1 ®opmynupyeT npobiemy, perieHre KOTOpoil HalpsIMYIO CBSI3aHO C JOCTHKCHHEM LEIH
MPOEKTa

3nams:

VK-2.1/385 Kpurepun ¢opMmyaupoBaHus NpoOJIeMbl, peIIeHHe KOTOPOH HAIpSIMYIO
CBSI3aHO C JIOCTHXKCHUEM IIEJIH MTPOEKTa

Ymemo:

VK-2.1/¥YMm1 BeiuensaTe BaXHYI M aKTyaJbHYIO TMPOOJIEMATUKY IO HUCCIEAYyeMOW Teme
JUTSL TOCTHKEHUS 11eJIh IPOEeKTa

VYK-2.1/¥YM3 VdacTtBoBaTh B aHAIM3€ COMEP KaHMS TPOCKTHBIX 3a/1a4, BLIOOPE METO/IOB U
CPENICTB MX PEIICHUS

VK-2.1/¥m5 TlpoBogute paboTel mo cOopy, 00pabOTKe H aHaIM3y JaHHBIX C
UCTIOJIE30BaHUEM CPEICTB aBTOMATH3AIMHA U KOMITBIOTEPHOTO MOACITUPOBAHUS

Braoems:

VK-2.1/HBl HaBblkamMH  yCTaHOBJICGHUS  B3aUMOCBS3M MEXIY  HCCIEIyEeMbIMH
npoOieMaMu U BBISIBICHHEM UX CHenU()UKU

VK-2.1/HB4 CoBpeMeHHBIMH HH(POPMAIIMOHHBIMU TEXHOJIOTUSAMHU JJIsI TIOMCKA U
00paboTku nHpopManmu 06 00BEKTaX HEABUKIUMOCTH

VK-2.1/HB5 HaBbikamu cOopa, 0oOpaOOTKM M aHalu3a JaHHBIX C HCIIOJb30BAHUEM
CPEACTB aBTOMATH3AIMX U KOMITBIOTEPHOTO MOAETHUPOBAHUS

VYK-2.2 Onpenensier cBS3U MEXKIY MOCTAaBICHHBIMU 3a/ladaMU M OXKHJIa€MbI€ pe3yJIbTaTbl UX
pelieHus

3name:

VK-2.2/385 3Haer WCTOYHMKH HMHPOPMAIMH OIS APXUTEKTYPHO-CTPOUTEIHHOMN
JesITeIbHOCTH (HOpMaTuBHAs 0a3a, KaJacTPOBBIE NaHHbBIC, TEXHUYECKUE DPEIIAMEHTHI,
VCTOPHUKO-KYJIBTYpPHBIE UCCIIETOBAHMS)

Ymems:
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VYK-2.2/¥YM6 OcymiecTBisTh NOUCK, KPUTHUECKUN aHAIM3 U CUHTE3 MH(popMmarmu amis
peleHus MOCTaBICHHBIX 3aj1a4, IPUMEHITh CUCTEMHBINA TOAXO0.

Braoems:

VK-2.2/HB4 HaBbikamMu TIOMCKa BapUaHTOB PEIICHUS ITOCTABICHHON MPOOIEeMHOM
CUTyallil Ha OCHOBE JOCTYITHBIX HICTOUHUKOB MH(OpMALIUU

VYK-2.3 Ananuzupyer miaH-rpaduk peaqnu3aiiy TPOeKTa B IIEJIOM U BBIOUPAET ONTHUMATbHBIN
CHoCcO0 pelIeHus MOCTaBICHHbIX 3a/1au

3namu:

VYK-2.3/384 MeTonsl, cpecTBa MOUCKa, CHCTEMATH3aIuu 1 00paboTku nH(popMaIuu
Ymemns:

VYK-2.3/Ym4 Tlogbupars HEOOXOAMMYIO HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO
YK-2.3/YM6 TIpuMeHSTh CUCTEMY KPUTEPHEB JJIsi OIICHKH JOCTOBEPHOCTH HMCTOUYHUKOB
(HOpMaTUBHBIC JOKYMEHTBI, IPOSKTHAS JOKYMEHTAIHSI, SKCIIEPTHBIC 3aKTFOUSHUS )
Braoems:

VK-2.3/HB4 HaBbikamu cOopa u 00paOOoTKM WHGOPMAIMK, WUMEIOIICH 3HAYEHUS IS

peanu3aluy TMPAaBOBBIX HOPM B COOTBETCTBYIOIIMX cdepax mnpodeccuoHaIbHON
JEeSITEIbHOCTH

VK-2.3/HB6 Texuukamu pabOTHl C NPOTUBOPEYMBBIMU JaHHBIMH (CPaBHHUTEIbHBIN
aHaJIN3, YyCTAaHOBJIEHUE IPUOPUTETOB, IKCIIEPTHASI OLICHKA)

VK-2.3/HB7 OnbiToM pa3pabOTKH CTpaTeruy pemieHus NpoOJIeMHON CHUTyallud Ha
OCHOBE CHUCTEMHOTO U MEKIUCLIUIUIMHAPHBIX ITOIXO0B

VK-2.4 B pamkax NOCTaBJIEHHBIX 3aJauy OIpPENEISIET UMEIOLIUECS PECypChbl U OTPaHUYEHMUS,
JEMCTBYIOLINE TPAaBOBBIE HOPMBI

3namo:

VYK-2.4/385 OCHOBBI CMEXHBIX AMCLUUIUIUH (TPalOCTPOUTENHCTBO, MPABO, SKOHOMHKA,
WH)KEHEPH S, DKOJIOTUS) U UX B3aUMOCBS3b C APXUTEKTYPHOU JEATEIBHOCTHIO

Ymemo:

VK-2.4/YM3 YdacTtBoBaTh B aHAJIM3E COMEP KaHMS TPOCKTHBIX 3a/1a4, BLIOOPE METO/IOB U
CPEICTB UX PELICHUS

VK-2.4/YM5 BeicTpanBarh NPUYUHHO-CICIACTBEHHBIE CBSI3M MEXKIY OSJIEMEHTaAMHU
pOOJIEMHOM CUTYallMU U IPOTHO3UPOBATH PE3YJIbTAThI MIPEIaraéMbIX pelIeHHHI
Braoemy:

VK-2.4/HB3 HaBblkamMu, TO3BOJSIONIMMH ONpPEACHATh Kpyr 3aJad B paMKax
NOCTaBJICHHOW LI€JM M BBHIOMpAaTh ONTHUMAJbHBIE CIIOCOOBI WX PpEIICHUs, HCXOIsl W3
JENCTBYIOLINX ITPABOBBIX HOPM, UMEIOIIMNXCSI pECYPCOB M OTpaHUYEHUN

VK-2.4/HB5 Metoankoil MEXIUCIUIIMHAPHOTO aHajln3a MPOOJEMHBIX CHUTyalluil B
APXUTEKTYPHOUN ITPAKTUKE

VK-2.5 OrneHuBaeT penieHue MNOCTABJICHHBIX 3a7ad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBMM C 3aIUIAaHUPOBAHHBIMHM pe3yJabTaTaMU KOHTPOJS, NpU HEOOXOJUMOCTH
KOPPEKTUPYET CHOCOObI pEIICHHS 3aJa4 ¥ BBIOMPACT ONTHMANbHBIA CIHOCO0 peIieHus
MOCTABJICHHBIX 33]1a4

3nams:

VK-2.5/311 Cneunuky u 0COOEHHOCTH HCCIEIyeMO MpoOIIEeMaTUKU C IETbI0 IMpH
HEOOXOAMMOCTH KOPPEKTHPOBKHU CIIOCOOOB PELICHUS HCCIIETYEMOU TPOOIEMBI

Ymemo:

VYK-2.5/YM3 VdacTtBoBaTh B aHaIM3€ COMEP KaHMS TPOCKTHBIX 3a]1a4, BLIOOPE METO/IOB U
CPEIICTB MX PEIICHUS

VK-2.5/Ym4 TlpumeHSTH COBpPEMEHHBIE TEXHOJOTUM Il TIOMCKa M 00paboTKH
uHdopmaIu
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Braoems:

VK-2.5/HB1 HaBbikamu OIleHWBaHMS M aHAM3a PE3YJBTATOB PEIICHHUS MOCTaBICHHOM
3aJ]a4u C IIeJIbI0 BO3MOXKHOM KOPPEKTUPOBKH MPU HEOOXOAMMOCTH Croco0a peuieHHs
poOIeMBI

[TIK-6 CnocoGeH paboTarh ¢ MPOCTPAHCTBEHHBIMU JTAHHBIMH, HEOOXOMUMBIMH JUISI KOMILIEKCHOTO
IPaJOCTPOUTENHFHOTO aHajdn3a ¥ HAMIJHO MPEICTaBIATh TMONYYCHHYI0 HWHOOPMALUIO IS
HCCIIEIOBATEIBCKON IEATEIIbHOCTU U MPE3EHTALUI

IIK-6.1  IlpumeHser MeTOnbl NPOCTPAHCTBEHHOIO  aHalW3a C  HCIOJIb30BaHUEM
npodeccronanbHoro 110 1 BeIsiBIEHHS TPoOIeM ypOaHU3UPOBAHHBIX TEPPUTOPUI
3namo:
[IK-6.1/342 ~ Metonsl  HPOCTPAHCTBEHHOTO  aHalIM3a € HUCIOJIb30BaHHEM
npodeccronansHoro 110 s BeisiBIeHHUS TPoOIeM ypOaHU3UPOBAHHBIX TEPPUTOPUI
Ymemo:
[1K-6.1/YM3 YMeeT mMpuUMEHATh METOIbI MPOCTPAHCTBEHHOTO aHAIM3a JJIS BBISBICHUS
npo0eM ypOaHU3UPOBAHHBIX TEPPUTOPHI
Braoemy:

[1K-6.1/HB2 Bnaneer HaBbIKaMH NPUMEHEHHS METOJOB MPOCTPAHCTBEHHOTO aHAIM3a
JUISL BBIABIICHUS MTPo0OIeM ypOaHU3UPOBAaHHBIX TEPPUTOPUI

[1K-6.2 OnpenensieT NOTEeHIHUATbHbIE UCTOYHUKH MTPOCTPAHCTBEHHBIX JTAHHBIX, HEOOXOIMMBbIE
JUI PELLIEHUs] IOCTaBJICHHOM 3a1a41

3name:

[IK-6.2/3ul IlpuHnumnsl ¥ OCOOCHHOCTH MPOEKTHPOBAHUS  KapTorpaduyeckoit
NpOAYKIUHU (TIPOU3BEACHUIN)

Ymemns:

[TK-6.2/Ym1 Pa3zpabareiBaTh KOHIIETIITUN KapTorpaduyecKoit MPOIYKITUN
(Mpom3BeNeHMIT) ¢ yIETOM 3apyO0eKHOTO U OTEUECTBEHHOTO OIBITA

Braoems:

[1K-6.2/HB1 Co3nanueM KOHLENIMU KapTorpaduiyeckoil mpoxyKuu (Ipou3BeIeH ) C
YUeTOM 3apy0e’KHOTO M OT€YE€CTBEHHOT'O OIIBITA

ITK-6.3 O60cHOBBIBaEeT BHIOOP MPOTPaMMBI [Tl BU3YaJIH3alMK IPOCTPAHCTBEHHBIX JTAHHBIX
3uamo:

[1K-6.3/352 OcHOBHBIE TNpOTrpaMHbIe KOMIUIEKCHI IS CO3IaHMsl KapTorpadudeckoi
BU3yaJIU3aliH

Ymems:
[TK-6.3/YM3 Pa3pabarsiBaTh JereH 1y KapThl 1 OMOINOTEKY YCIOBHBIX 3HAKOB
Bnaoemw:

[IK-6.3/HBl HaBbikamu BbIOOpa TporpaMM JUIs  BHU3yalIM3allid; I[pHEMaMHU
XyAO)KECTBEHHOTO  pa3sHOOOpa3ust  uid  BBIPQKEHHUS  apXUTEKTYpPHOTO  3aMbICiIa
II0-CPEJICTBOM TPEXMEPHOM BU3YyaIN3aLUN

3. Mecto aucuumimHbl B cTpykrype OII

JucuumuimHa (Monyib) b1.B.04.07 «I'opoackue naHHbIe» OTHOCUTCS K (POPMHUPYEMON y4aCTHHUKAMU
00pa3oBareIbHBIX OTHOUICHUH YacTH 00pa30BaTeIbHOM MPOrpaMMBbl U U3y4aeTcs B cemecTpe(ax): 9.

B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.
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4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue paznena, TeMbl

00y4eHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynabTarhbl
IPOrpaMMbI

JIEeKIIMOHHBIE 3aHSTUS
[IpakTnyeckue 3aHATHS
CamocrosiTenpHas paboTa

Bcero

(8]

Pa3gen 1. ®opmaTtsl ropoacKux 6 2 2 YK-1.1
JaHHBIX YK-1.2
YK-1.3
YK-1.4
YK-1.5
YK-2.1

VK-2.2
Tema 1.1. Topoackue JaHHBIE, 6 21 2 2l yk23

TUTIBI U (POPMATHI X VK-2.4
MIPECTABIICHHUS. VK2 ' 5

[IK-6.1
[1IK-6.2
I1K-6.3

Pa3gen 2. OTKpBITHIE TOPOACKHE 8 2 2 4| VK-1.1
JAaHHbIE YK-1.2
YK-1.3
YK-1.4
YK-1.5
YK-2.1

AVA 72Ee e
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Y N\-L.L

Tema 2.1. OTKpBITbIE HICTOUHUKH 8 2 2 4 VK23

JAHHBIX JUISI TIOTY4YEHUS VK-2.4

TOPOJCKUX JaHHBIX VK-2.5
I1K-6.1
I1K-6.2
I1K-6.3

Pasnen 3. l'eonndgopmanuonHoe 58| 14| 14| 30| VK-1.1

MO/IeJIMPOBaHNE TOPOICKHX VK-1.2

JaHHBIX VK-1.3

Tema 3.1. UIHCTpyMEHTBI pabOTHI C 8 2 2 4| YK-14

OTKPBITHIMH TOPOICKAMU VK-1.5

JaHHBIMU B T€OMH(POPMAITHOHHBIX VK-2.1

CHCTeMax VK-2.2

Tewma 3.2. I'eoundpopmanmontoe 8 2 2 4] YK-2.3

MOJIETUPOBAHUE PEKPEALIMOHHON YK-2.4

JOCTYITHOCTH TOPOACKUX YK-2.5

TEPPUTOPUI TK-6.1

Tewma 3.3. Coznanune Web-kapThr 8 2 2 4 I1K-6.2

Tema 3.4. MeToapl 00pabOTKH | 8 2 2 4 TK-6.3

aHaJM3a TOPOJCKHUX JaHHBIX C

HCIIOJIB30BAaHUEM S3bIKA

nporpammupoBanusi Python

Tewma 3.5. Mertonbl BU3yann3ainuu 8 2 2 4

TOPOJICKHUX JaHHBIX

Tema 3.6. PacTpoBsie ropoackue 8 2 2 4

JaHHEIC

Tewma 3.7. ®opMupoBaHUE HOBBIX 4 1 1 2

Ha0OPOB TOPOJCKHUX JaHHBIX

Tema 3.8. KoMIiekcHas orieHka 6 1 1 4

MIPUBJICKATEIIHHOCTH PAOHOB JJIS

MIPOYKUBAHMSI C UCTIOIB30BaHUEM

COBPEMEHHBIX HHCTPYMEHTOB

aHaJIM3a TOPOJCKHUX JaHHBIX

Hroro 72| 18| 18| 36

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. @opmamut 20po0cKux OaHHbBIX

Tema 1.1. I'opoOockue Oannvle, munvl u popmamul UX npeocmasieHus.

Uto Takoe ropojackue AaHHble. Buibl ropoackux JaHHbIX. Mcronb3oBaHUE TOPOACKUX JAHHBIX B
aAPXUTEKTYPHOU/TPAaOCTPOUTENHLHON NesTeNbHOCTH. DopMaThl IPEACTABICHUS TOPOACKUX TaHHBIX.
OcobenHoctu TekcToBbIX ¢opmaroB naHHbIX (JSON um CSV), Bektopubix (SHP, GeoJSON,

DWG/DXF) u pactpoBsix (JPEG, PNG, TIFF u GeoTIFF).
Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 2. Omkpvimeule 20poocKue Oanule
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Tema 2.1. Omkpvimoie UCMOYHUKU OAHHBIX 0151 ROJYYEHUST 20POOCKUX OAHHBIX

O0630p OCHOBHBIX POCCHUCKMX HCTOYHHKOB OTKPBITHIX JTaHHBIX: MOPTal OTKPBHITHIX AaHHBIX PD,
MOpTal OTKPBITHIX NAaHHBIX MMHHCTEPCTB TpaHCHOPTa U KylabTypbl P®, pernoHanbHble MOPTAJIBI.
Hcnonp30BaHUE OTKPBITHIX JAHHBIX B PEIIEHUH 3a7a4 TOPOJCKOrO TUIAaHUPOBAHUS.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Pazoen 3. I'eounghopmayuonnoe mooenuposanue 20poOCKUX OAHHbIX

Tema 3.1. Uncmpymenmol pabomsi ¢ OMKPIMbIMU 20POOCKUMU OAHHBIMU 8 2e0UHDOPMAYUOHHBIX
cucmemax

Hcnonb3oBanue reouHpopmannoHHoil cucreMbl QGIS nans moiydeHHs OTKPBITBIX TOPOACKHX
nauubiX. M3ydenne ['IC nncrpymenToB. 3HakoMctBO ¢ OpenStreetMap. Ctpykrypa nganueix OSM,
KJIIIOYM U Teru. 3arpys3ka u pabora ¢ naHHsiMH U3 OSM. 3HakoMcTBO ¢ API, 3arpy3ka OTKpBITBIX
JAHHbIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 3.2. [Teoungopmayuonnoe mooenruposarue pekpeayuoHHoOU OOCMYNHOCMU 20POOCKUX
meppumoputi

AHanu3 00ecreueHHOCTH TEPPUTOPUH peKpeallMoHHbIMU 30HaMu. [locTpoeHue 30H 00CTyKUBaHUs
Y MapIIpyTOB MEIIEXOJHOW TOCTYMHOCTH. MeTo/bl OLIEHKH MENIeXOAHON JOCTYIMHOCTH O 0ObEKTOB
pekpeanuu.  OmpeneneHHe  COOTBETCTBHM  IMOJYYEHHBIX — PE3yibTaTOB C  HOPMAaTHUBHBIMU
TpeboBanusiMu. DopmupoBaHHe TeOMHGOPMAIIMOHHON MOJEIN PEKPEANMOHHON JOCTYIMHOCTH
TOPOJICKUX TEPPUTOPHUIA

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 3.3. Cozoanue Web-kapmoi

3nakoMcTBO ¢ (yHkuuoHaaoMm NextGIS Web. [lyOnmukammst nanaeix u mpoektoB. CozmaHue
nHTepaktuBHOM Wed-kapthl B cpene NextGIS Web.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.4. Memoovl o06pabomku u aHaiu3a 20pPOOCKUX OAHHBIX C UCHONb308AHUEM SA3bIKA
npoepammuposanus Python

ba3zoBeie omepanuu ¢ rOpoICKMMH JaHHBIMHU: uTeHHE (AiJIOB, MPOCMOTP JAHHBIX, M3BJICUCHUE
arpuOyToB, ¢uibTpanus, o0paboTka M aHaIM3 TOPOACKHUX MAHHBIX C HCIIOJb30BAHUEM SI3bIKA
nporpammupoBanus Python. Mcnonb3oBanue 6ubnuorex Python pandas, geopandas, shapely, numpy
JUISL aHAJIN3a TOPOJICKUX JTAHHBIX.

Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

TecTtupoBaHue

Tema 3.5. Memoowl suzyanuzayuu 20pOOCKUX OAHHbIX

Co3nanue TeMaTUYeCKUX KapTocxeM M oT4eTHOM nokymeHTauuu B QGIS. OCHOBBI MHTEpAKTUBHOM
Bu3yanu3amnuu B Python. [loctpoenue rpadgukoB u nuarpamm.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 3.6. Pacmpogvie 20poockue oanubvie

3nakomctBO ¢ Google Earth Engine. Mcnons3zoBanue Google Earth Engine B xauecTBe muardopmsr
IUIsS. TEOTIPOCTPAHCTBEHHOTO aHAlIM3a TOPOACKHX TeppuTopuid. [lomyueHre pacTpoBBIX TaHHBIX U3
Google Earth Engine. PaboTa ¢ pacTpoBbIMU JaHHBIMH, MOZIETTUpOBaHUE Ha ocHOBe [IMII.

Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

TectupoBanue

Tema 3.7. @opmuposarue HOBbLIX HAOOPOB 2OPOOCKUX OAHHBIX

Bo3moxHOCTH cOo31aHus HAOOPOB TOPOJACKUX AaHHBIX. DOPMHPOBAHUE HOBBIX HAOOPOB TOPOACKHX
JAHHBIX C UCIIOJIB30BAaHUEM I€OKOINPOBAHUS.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

TectupoBanue

Tema 3.8. Komnnexcras OYeHKa npuesjiexkamelbHocmu paﬁOHOG onst nposHCUBAHUA C UCNOIb30BAHUEM
COBPEMEHHBIX UHCMPYMEHNO06 AHAIU3A ZOpOaCKuX OaHHBIX

OneHka TIUIOTHOCTH TOPOJICKOM 3acTpOMKH. AHAIW3 JIOCTYIHOCTH KIIIOYEBBIX OOBEKTOB
MHQPACTPYKTYphl: MPOJOBOILCTBEHHbIE OOBEKTHI, 0O0pa30BaTeNbHBIE M JOCYTOBBIE YUPEKICHHUS.
UccnenoBanne paszHooOpasuss OOBEKTOB TOPOACKOW cpeibl. [IpOorHO3MpoBaHME ¥ TOATOTOBKA
pEKOMEHAAINN [0 pa3MEIIeHUIO HOBBIX 00BEKTOB U YITYUIIEHHIO KaYeCTBAa TOPOACKOM Cpebl.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[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, 9 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. @opmamut 20po0cKux OaHHbBIX

Koumponupyemvie HJIK: 1IK-6.1 IIK-6.2 1IK-6.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5 VK-2.1
VK-2.2 VK-2.3 VK-2.4 VK-2.5

Tema 1.1. I'opoockue Oannvle, munvl u hopmamel ux NPeoOCcmasieHus..

dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue

Bomnpocsi/3ananus:

1. Kakue 13 nepeyncieHHbIX JAHHBIX OTHOCATCS K TOPOACKUM JTaHHBIM?

a) TemmiepaTtypa BOJIbI B peKe
0) [TotHOCTH HaceneHus, ”HOPACTPYKTYPHBIC OOBEKTHI, YITMUHO-T0POXKHAS CETh
B) Uctoprueckue coObITHS B MUpE
r) ®UHAHCOBBIC OTUYETHI KOMITAHUH

2. Kaxoit opmat ucnosnb3yercs sl XpaHEHHs T€OMPOCTPAHCTBEHHBIX JaHHBIX B BEKTOPHOM
Buzae?
a) JPEG
6) CSV
B) SHP
r) MP3
3. UTo U3 MepeunciIeHHOTO SBISETCS TEKCTOBBIM (hOPMATOM JTaHHBIX ?
a) GeoTIFF
6) PNG
B) JSON
r) TIFF

4. Kak B GeoJSON 0603Ha4aeTcsi MaCCUB KOOPJIMHAT TOUKU?

a) []
0):
B) {}
r);
5. Kaxoti (aiin B mein-gaiine coaepxut nHGopMaIuio 0 IpOeKIuu KapThl?
a) .shp
0) .dbf
B) .p1j
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r) .shx
6. Kakas crpykrypa JSON?

n.n

a) { "xmrou": "3HaueHue"

0) <tag>3HaueHue</tag>

B) 3HaYCHNUE,3HAYCHNE,3HAYCHHE
r) <sld:Rule> ... </sld:Rule>

Pazoen 2. Omkpvimeule 20poocKkue oannwle

Konwmponupyemwie HJK: IIK-6.1 [IK-6.2 [IK-6.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5 VK-2.1
VK-2.2 VK-2.3 VK-2.4 VK-2.5

Tema 2.1. Omkpoimvie UCMOYHUKU OAHHBIX OJISl NOJYYEHUSL 20POOCKUX OAHHBIX
®dopMa KOHTPOJISI/OTIECHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Yto Takoe OTKPHITHIE TaHHBIE?
a) /laHHble, TOCTYIIHBIE TOJIBKO ISl UCCIIEN0BATEIbCKUX OpraHu3alnii
6) JlaHHbIE rOCYIapCTBEHHBIX OPraHOB, CBOOOAHO JTOCTYIHBIE [l UCTIOJIb30BaHMS U 00pabOTKH
B) JIt0Oble naHHBIE, pa3MEICHHbIE B MHTEPHETE
r) Tonbko maTHbie 6a3bl TaHHBIX
2. Kaxkoii mopran sensietrcs (eaepalbHbIM HCTOUHUKOM OTKPBITHIX JaHHBIX B Poccun?
a) [TopTan OTKpBITEIX JaHHBIX PD
0) OpenStreetMap
B) Google Earth Engine
r) GitHub
3. Yro Takoe OpenStreetMap (OSM)?
a) @opmMaT pacTpoBOTO N300PaKECHHS
6) Cuctema ympasieHus 6a3amMH JaHHBIX
B) Python-6ubnuoTeka nms ananusa JaHHBIX
r) CBoOOIHAS KapTa MUPA C OTKPBITHIM JIOCTYIIOM K JJaHHBIM
4. Kaxoit Tun reomerpun xpanurcst B GeoJSON?
A) TombKO TTOJTUTOHBI
b) Tonbko ToukH
B) Touku, TMHUY, TOJTUTOHBI U KOJUIEKIIUH OOBEKTOB
I') Tonbko pacTp
5. B yeM omiinuMe nmopTaa OTKPBITHIX JaHHBIX OT reornopraia’?
A) Huuem He oTnuyaeTcs
b) I'eonopran ucnonb3yercs TONBKO Il OTOOPaXEHHUS pacTpa
B) Ilopran OTKpHITBIX AaHHBIX COACPKHT TOJIBKO TAOJMUYHBIC JaHHBIC (B OOJBIIMHCTBE CIyyacB), a
reonopTal COAEPKUT IPOCTPAHCTBEHHBIE ITaHHBIE U MHCTPYMEHTHI BU3yallu3alluu
I') Ilopranm OTKpHITBIX JaHHBIX BCErAa IUIATHBIN, a reomoprai OecIulaHThI (B OOJBIIMHCTBE
CIIy4aeB)

Pazoen 3. I'eounghopmayuonnoe mooenuposanue 20poOCKUX OAHHHIX

Konwmponupyemwie HJK: IIK-6.1 [IK-6.2 [IK-6.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5 VK-2.1
VK-2.2 VK-2.3 VK-2.4 VK-2.5

Tema 3.1. Hncmpymenmoi pabomvl ¢ omKpbimviMu 20pOOCKUMU OAHHbIMU 8 2e0UHDOPMAYUOHHBIX
cucmemax

dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. YUto Takoe QGIS?
a) SI3BIK MpOTpaMMHPOBAHUS
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0) ['eonndopmarmonHas cuctema Jilsl aHalu3a U BU3yaJIM3alliy IPOCTPAHCTBEHHBIX JAHHBIX

B) [lopTan OTKpPBITHIX TaHHBIX
r) Be6-Opayzep
2. Kakue sneMeHTs! cTpyKTypbl OSM M03BOJISIOT ONUCHIBAaTh OObEKTHI?
a) CTpKHU U CTONOIIBI
0) Kitroun u Teru
B) Ciiou u arpuOyThI
r) [TakeThr JaHHBIX

3. C moMoIIbI0 KaKOTO MOIYJISI MOKHO BBRITPY3UTh AaHHbIE U3 OpenStreetMap B QGIS?

a) PostGIS
6) QuickOSM
B) SAGA
r) Grass
4. ITpuyrHa pacTIHYTOr0/MCKa)KEHHOTO 00BbEeKTa Ha KapTe?
A) Omubku B aTpuOyTUBHOM TabIUIIe
b) HeBepnsiit hopmar qaHHBIX
B) HenpaBwiibHast mpoekiust
I') OrcyrcerBue daitna .dbf

Tema 3.2. [Teoungopmayuonnoe mooenuposarue pekpeayuoHHoOU OOCHYNHOCMU
meppumoputi
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakoit MeToJ1 UCTIOIB3YeTCsl UTSL OLIEHKH JOCTYITHOCTH OOBEKTOB?
a) MonenupoBaHue Tpaguka aBTOMOOHIICH
0) [Toctpoenue OydepoB 1 CETEBBIX MAPIIPYTOB IO MEMIEXOAHON HHPPACTPYKTYpe
B) AHanu3 BO3IyIIHBIX TOTOKOB
r) Pabota ¢ nzo0paxeHusIMH
2. Uto mo3BossieT caenath HHCTpyMeHT «bydepuzarus» B QGIS?
A) I3MeHUTh NpOEKIUIO
b) CoenuHuTh MOJUTOHBI
B) Co3natb 30Hy BOKpYT 00BEKTa 3a/1aHHOTO pajnyca
I') IlpucBouts arpudyT
3. YTo onieHMBAETCs IPU AHATIN3€E PEKPEALMOHHON JOCTYTHOCTH?
a) [TOTHOCTB KWIIBIX 3MaHUI
0) locTymmHOCTh peKpeaMOHHbBIX 30H JIJIsl HACEJICHUS
B) [IponomKuTenbHOCTh CBETOBOTO JTHS
I') ApXUTEKTYpPHBIN CTHIIb 3TaHUI

Tema 3.3. Cozoanue Web-xapmoi
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Yro no3Bonsier NextGIS Web?

a) ToJbKO XpaHUTh PAaCTPOBBIE H300pAKEHUS

6) I1yOonukoBaTh 1aHHBIE, CO3/1aBaTh HHTEPAKTHUBHBIC KAPTHI M IPOEKTHI
B) 3aIUCBIBATh ayqHO

r) CkaHMpOBaTh JOKYMEHTBI

20POOCKUX

2. Kakoif ”HCTpyMEHT MOXKHO HCIIOJIb30BAaTh JUIsl CO3/1aHUS] MHTEPAKTUBHOW BeO-KapThl?

a) [Ipe3enTanun
0) GeoTIFF

B) Excel

r) NextGIS Web
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3. Kakue nanHbie MOXHO O0TOOpaxarh Ha BeO-kapTe?

a) ToJIbKO TEKCTOBBIC JJOKYMEHTBI

0) BexTopHble, pacTpoBbIe B TaOIHITBI aTPHOYTOB
B) Tonbko dotorpaduun

r) Tonbko BHIEO

Tema 3.4. Memoowr obpabomku u anaiuza 20pOOCKUX OAHHBIX C UCHOIb30BAHUEM S3bIKA
npocpammuposanusi Python
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Hdns paboTel € TeONMpOCTpaHCTBEHHBIMH oObekTamMu B Python moryT wucmons3oBarh
Cleayromue OnOIHOTeKH:
a) Geopandas u Shapely
6) Matplotlib
B) Pandas
r) QGIS
2. Kakas 6ubnmnotexa Python npeanasnauena s paboThl ¢ TAOMUYHBIMU JAHHBIMU?
a) Shapely
0) Geopandas
B) Pandas
r) NumPy

Tema 3.5. Memoovwl suzyanuzayuu 20poOCKUx OaHHbIX
®dopMa KOHTPOJISI/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakas 6ubnuotexa Python ucnonbs3yercs 11t moctpoeHus rpadukoB?

a) Pandas Tonbko
6) QGIS

B) Shapely

r) Matplotlib

2. Jlns 4ero cTposT AMarpaMMBbl pacrpeesieHus ?
a) [lnst ananm3a ayuo CUTHAJIOB
0) [ns ananusa pacnpeneneHus JaHHBIX, BBISIBJICHUS 3aKOHOMEPHOCTEH W aHOMAJTUIA
B) Jlnst penakTupoBaHUs BUAEO
r) [l71s1 iBeTOKOppEKITnn

Tema 3.6. Pacmposvle 2opoockue danHbvle
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kaxkoii popmar pacTpoBoro u3o00pakxeHus COACPKUT TreorpadudecKyro MPUBS3KY?

a) JPEG
0) PNG
B) GeoTIFF
r) TIFF

2. Yto Takoe LIMII (undpoBas Monenb MOBEPXHOCTH)?

a) DJNEeKTpOHHAs TabnuIa ¢ KOOpAUHATAMHU

0) Monens penbeda, moka3bIBaIONMas BHICOTY 00BEKTOB U 3eMJTH
B) BekTopHhsrii cioit

r) Kapra mupa
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Tema 3.7. Popmuposanue HOGbIX HAOOPOE 20POOCKUX OAHHBIX

dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue

Bomnpocsi/3ananus:

1. Kakast onepanusi HCIoab3yeTcs JUis MOJIy4YeHUsl KOOpAUHAT 110 agpecy?

a) CSV-skcriopt
0) PNG-nipeo6pazoBanmue
B) [eokonnpoBanue
r) [Toctpoenue Gydepos

2. Yto nosiyyaeM B pe3yabTaTe T€OKOAUPOBAHUA?

a) LlBeToBoe M300pakeHme

0) Buzeo

B) PDF-nokymeHT

r) KoopnuHaTel 00bEKTOB 10 aapecy

3. YTo Takoe apecHOE reOKOJUPOBaHHUE?

a) [Ipomecc nmpeoOpa3oBaHus TEKCTOBOTO aJipeca B KOOPAMHATHI HA KapTe
0) [Iponecc Buzyanuzanuu 3D 3manuii

B) [Iporiecc moCTpOCHHMS IITIOTHOCTH TOYCK

r) [Iponiecc oobeHEHUS TAOINIT

Tema 3.8. Komnnexcras OYeHKa npuejiexkamelbHocmu paﬁOHOG onst nposHCUBAHUA C UCNOIb30BAHUEM
COBPEMEHHBIX UHCMPYMEHNO06 AHAIU3A eopodcmx OaHHBIX

dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Yro mo3BossieT aHaIM3 pasHooOpa3usi 00BEKTOB TOPOACKOM cpebl?
a) MI3aMepsTh BBICOTY 371aHUH
0) O1neHNBaTh CONUANBHYIO U (DYHKIIMOHAIILHYIO HACHIIIICHHOCTh paiioHa
B) OLIEHUTH KPACOTHI pBpaiioHa
r) Pacuurars yncio xutenei
2. Jyis 4ero MOKET UCTOIb30BaThCs MPOTHO3UPOBAHKUE B TOPOJICKOM TIJIAHUPOBAHUU ?
a) [lns aHanm3a KpacoTsl paiioHa
0) I penakTHpOBaHUs TOPOJICKHUX JaHHBIX
B) /I MOATOTOBKM pEKOMEHAANMN TO Pa3MEMICHUI0 HOBBIX OOBEKTOB W YIYUIICHHIO KayecTBa
TOPOJCKOM Cpesbl
r) [y co3manus JOKyMEHTAIUN
3. Kakue onepariu mo3BoJIslFOT BEIYMCIUTS M0k 00bekToB B QGIS?
a) Mcnons3oBanne nHcTpyMeHTa O0Ope3ka
0) Ucnonw3oBanue nacrpymernta O0beqnHeHNE
B) JloGaBienne HoBoro mouist U GpyHKIMs $area B Kanbkyssitope nonei
r) [Ipumenenne nacTpymenTa Pacrepuzanmn

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

9 cemecmp, 3auem
Konmponupyemwvie H/JIK: VK-1.1 VK-2.1 VK-1.2 VK-2.2 VK-1.3 VK-2.3 VK-1.4 VK-2.4 VK-1.5
VK-2.5 1IK-6.1 IIK-6.2 [IK-6.3
Bonpocsl/3ananus:
1. Yto Takoe ropoJcKkue JaHHbIE?

Uro oTtHOCUTCS K ropoAckuM JaHHbIM? C KakMMU T€PMHMHAMH HEPa3pbIBHO CBS3aHBI T'OPOJICKHE
nanusle? [IpuBenuTe npuMepsl HCIIOIB30BAHUS TOPOACKUX
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JaHHBIX B apXUTEKTYPHOMI/TPaIOCTPOUTEILHON ACATEIBHOCTH.
2. ®opMarhl NPEACTABIECHUS U XPAaHEHUsI TOPOACKUX JaHHBIX
Kaxkue 6w1BaroT hopmatsr paitios? [IpuBenure mpumeps! hopmMaToB (HaidsioB KaXKI0l KaTeTOpUH.
3. Ocobennoctu nmoctpoenus CSV
Crpykrypa u ocobennoctu CSV daiina.
4. Ocobennoctu noctpoenust JSON
Crpykrypa u ocodennoctu JSON daiina.
5. Ocobennoctu nocrpoenuss GeoJSON
Crpykrypa GeoJSON daiina.
6. Ocobennoctu nocrpoenus shp-gaiinon
Uro Takoe shp-daitn? Kakue daiiner cBsizanbl ¢ shp-daitiom?
7. YTo Tako€ OTKPBIThIE JaHHBIE?

8. Uto Takoe reonopraibl?
9. Ha3oBUTE HECKOJIBKO POCCUHMCKUX MOPTAJIOB OTKPBITHIX JAHHBIX

10. Yro Takoe I'NC?

Uto takoe ' MC? Kakas nayka cBa3ana ¢ [ UC?
11. Yro Takoe NpoCTpaHCTBEHHbIE JaHHBIE?

Urto Takoe mpocTpaHCTBeHHBIC JaHHBIe? UTO Takoe ciioi u arpulyTtuBHas uHGOpMarus?
12. Yro Takoe reonH(popMaiMoOHHAs MOAEIH?

Uro Takoe reonHpopMaIioHHas Mojienb? UTo MO3BOJISET ONpeaeauTh reonH(GopMaluoHHas MOJIETh
PEKpEaMOHHOTO MOTEHIaIa TEPPUTOPUIA?

13. PekpeanrionHbie 0OBEKTHI

Uro oTHOcHUTCA K 00bekTaMm pekpearnuu? Kakve HOpMaTHBHBIE MMOKa3aTeNH 30HBI PEKPEAMOHHON
JOCTYMHOCTU?

14. Kapra
Uro Takoe kapta? B yem paznmuune nudpoBoit 1 31eKTpoHHOW KapThl? Kakue ecTh THIBI KapT?

15. Kakue 6ubnuorexu Python moryt mpumeHsThCS 17151 00paOOTKM M aHAIM3a TOPOJICKUX
JAHHBIX?

16. Kakue CyiiecTByIOT BUAbl BU3yaJu3alluy TOPOACKUX JAHHBIX ?

17. PacTpoBbI€ JaHHBIE
Urto Takoe pacTpoBbie JaHHbIE?
18. O1ieHka npuBIEKaTEILHOCTH PAOHOB?

Kakue ¢Qakroppl y4YHTHIBAIOTCS TPU KOMIUIEKCHOW OLIEHKE MpPUBJIEKATEIHOCTH PpAHOHOB st
IIPOKMBAHMS U Kakue HHCTpyMEHTBI QGIS mo3BostoT NpoBECTH JaHHBINA aHAINU3?

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. 3ompnukoB WM. JI. Benenwe B TreonMH(OpPMAIMOHHBIE CHCTEMBl M JIUCTAHIIMOHHOE
30HAMPOBaHKE: yueOHO-MeToanueckoe mocodue / M. JI. 3ompaukoB, H. B. [mymkoBa. - Beenenue B
reorH(pOpMaIMOHHBIE CUCTEMBI U TUCTAaHLIMOHHOE 30HapoBanue - HoBocubupck: HoBocuOupcekmii
rocyaapcTBeHHbIH yHUBepcuTeT, 2023. - 88 c. - 978-5-4437-1498-1. - Tekct: snexrponHsrii / IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/134567.html - Pexum moctyma: mo moamnucke
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2. IapmakoB A. K. Dxomorusi ypO6aHu3upoBaHHOW TeppuTOopuu: ydeOHOe mocobue / A. K.
[Hapnakos, C. P. PeB3un. - Dkonorus ypbanuzupoBaHHoi tepputopun - CaparoB: CapaToBCKHiA
roCyIapCTBEHHBIH TexHUYeckuil yHuBepcuteT umenu HO0.A. T'arapuna, ObC ACB, 2020. - 88 c. -
978-5-7433-3393-6. - Tekct: onekrponnwrii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/108706.html - Pexxum mocrtyma: mo moamnucke

3. Genius loci u ypbaHuCTHKA: HCTOpUYECKas cpena, MpoOIeMbl €€ COXpaHEHHsI, TOPOACKOM
maHamadT M MCTOPHKO-KYJIBTYpHOE HAcjeaue, PEKOHCTPYKIHMS HCTOPUYECKHX TOPOJIOB:
KoJuiekTUBHast MoHorpadus / M. B. Antunenxo, B. II. Boukapes, E. B. I'aBpuniosa [u ap.]; mon
penakuueit I. JI. 3abpomuna. - Genius loci u ypOaHuCTHKA: UCTOpUYECKasl cpela, MpoOJIeMbl ee
COXpaHEHHUs, TOPOACKOM JaHAma(dT ¥ HUCTOPUKO-KYJIBTYPHOE HACIEOue, PEKOHCTPYKITHS
ucropudeckux ropogos - CaparoB: CapaToBCKUN TIOCYAApCTBEHHBIM TEXHMUYECKHH YHUBEPCHUTET
umenu FO.A. Tarapuna, DbC ACB, 2019. - 160 c. - 978-5-7433-3327-1. - TekcT: 3NMeKTPOHHBIH //
IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117199.html - Pexxum noctyma: mo
MOATHCKE

Jlononnumenvuas numepamypa

1. 3opabsa C. D. ConuanbHble KOHGIUKTH ypOanuzanuu. Monyns [. YpOanusupoBanHas cpena:
yuebnoe mocobue / C. 3. 3opabsH. - ConmanpbHble KOHMIUKTH ypOaHuzammu. Momyns 1.
VYpbanuzupoBanHas cpena - PocroB-Ha-Jlony, Taranpor: M3marensctBo FOHOTO (emepampHOTO
yuauBepcutera, 2019. - 116 c. - 978-5-9275-3364-0. - Tekct: anexrponnsiii / IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/100201.html - Pexxum goctymna: rmo moganucke

2. Makkunanu Y. Python u ananu3 ganaeix / Y. Makkunnu; nepeBog A. Ciaunkuna. - Python u
ananu3 naHHbix - CaparoB: I[IpodoOpazoBanme, 2024. - 482 c. - 978-5-4488-0046-7. - Tekcr:
anekTpoHHbiit // [IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/145897.html - Pexum
J0CTyTa: 1O TMOAMKICKE

3. Turo A. H. Bwmsyamuzamums nanaeix B Python. Pabora ¢ oOumbnmorexoit Matplotlib:
yduebHo-MeTonnueckoe mocodue / A. H. Turtos, P. @. Taszuena. - Kazans: KHUTY, 2022. - 92 c. -
978-5-7882-3176-1. - Tekcr: osnekrponnbli // WzmarenbctBo Jlamp: [cait]. - URL:
https://e.lanbook.com/book/331025 - Pexxum noctyna: 1o Mmoamnucke

4. Jlaiikua B. U. T'eomndopmaruka: ydeOnoe mocodbue / B. WM. Jlaiikun, I. A. VYmopos. -
I'eonndopmaruka - Komcomonbck-Ha-Amype, CaparoB: AMypCKUil TYMaHUTApHO-TIEIarorHyYeCKUi
rocynapcTBeHHbld yHuBepcuter, Al I[lu Ap Meama, 2019. - 162 c. - 978-5-85094-398-1,
078-5-4497-0124-4. -  Tekct: onektponnsiii // IPR ~ SMART: [caiir]. - URL:
https://www.iprbookshop.ru/86457.html - Pexxum nocryna: mo nmoamucke

5. Tlpeo6paxkenckuit 0. B. ComnumanbHo-3KOHOMHYECKas Teorpadus: y4eOHO-METOIUYECKOE
mocobwe s CTyACHTOB reorpaduyeckoro ¢akyinbTeTa, OOydYaloImUXCs IO HANpaBJIECHUIO
nonrotoBkn  OakanmaBpuata 05.03.02 reorpadus (Bce peamusyemble mnpodunau), 05.03.03
kaprorpadus u reounpopmaruka (nmpoduib «reonndopmarukay) / 10. B. Tlpeobpakenckuii, O. A.
HobGepr. - CommansHo-3k0OHOMHUecKass reorpadus - CapartoB: W3marenbctBo (CapaTOBCKOTO
yuuBepcutera, 2020. - 92 c. - 978-5-292-04643-1. - Tekcr: snexkrponnsiii / IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/106273.html - Pexum goctymna: 1mo nojanucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://data.gov.ru/ - IlopTan OTKpBITEIX JaHHBIX PD
2. https://mintrans.gov.ru/opendata/ - MunuctepcTBo Tpancnopra PO
3. https://opendata.mkrf.ru/opendata/ - [TopTan OTKpHITHIX TaHHBIX MUHUCTEPCTBA KYIBTYphl PD
4. https://rosavtodor.gov.ru/opendata - @enepanbHoe 10poxkHOE areHTcTBO PocaBronop
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5. https://dom.gosuslugi.ru/#!/open-data - TUC KKX

6. https://data.mos.ru/ - [TopTasm OTKPBITHIX JaHHBIX MOCKBBI

7. https://data.gov.spb.ru/ - [Toptan oTkpbITEIX TaHHBIX CankT-IleTepOypra

8. https://data.gov35.ru/ - [Toptan OTKpHITHIX TaHHBIX Bosoroackoi obnactu

9. https://mosreg.pagaloo.com/d/ru - ITopran oTKpBHITEIX JaHHBIX MOCKOBCKO# 00IacTH
10. https://rgis.mosreg.ru/v3/#/ - T'eonopran [TomMockoBbs

11. https://data.yarregion.ru/ - [Topran OTKpBITBIX JaHHBIX SIpociaBckoii o0nacTu

12. https://www.opendata71.ru/ - [Topras OTKpBITBIX TaHHBIX TYyIbCKOM 00JaCTH

13. https://fias.nalog.ru/ - ®enepanbHast ”HOPMALIMOHHAS aipeCcHas CUCTEMA

14. https://fedstat.ru/ - Equnas mexxBemoMcTBeHHas ctatuctudeckas cucrema EMUCC
15. https://geoportal .klgd.ru/index.php/view/map/ - I'eonopran Kanuaunarpana

16. https://gis76.ru/ - I'eonoprain SpocnaBckoit odmacTu

17. https://geoportal.hse.ru/portal/apps/sites/#/geodata - T'eomopran IleHTpa reomaHHBIX Hu
@akynsrera reorpaduu u reonHpopmaoHHbIx TexHogoruiit HUY BIID

18. https://geoportal.rgo.ru/ - I'eomopran Pycckoro reorpadudeckoro odmecTsa
19. https://pub.fgislk.gov.ru/map/ - [ly6nuunas necHas kapra

20. https://nspd.gov.ru/#top section - IlopTam mpocTpaHCTBEHHBIX HaHHBIX HarmoHampHas
cucrtema nmpoctpaHcTBeHHbIX JaHHBIX (HCILI)

21. https://gisogd.mos.ru/home - TocymapcTBeHHass WH(OPMAIMOHHAS CHCTEMa OOECTICYCHUS
rpagoctpoutensHoit aesitensHoct I'NC O]

22. https://portal.fppd.cgkipd.ru/main - ®enepanbnbriii [lopran IlpoctpancTBeHHBIX J[aHHBIX
Pockanmactp

23. https://fgistp.economy.gov.ru/design/main - @enepansHas [MIC TeppuropuanbHOTO
[Tnanuposanus (GT'UC TII)

24. https://pod.gptl.ru/ - Ilopran oTKpeIThIX AaHHBIX /133

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuenv npocpammnozo obecneyerus

(0bHOBIEHUE NPOU3BOOUMCSL NO Mepe NOSABLEHUS HOBbIX 8ePCUll NPOSPAMMbL)
1. QGIS;

2. Notepad++;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMmproTepHslii Ki1acce
MapxkepHas gocka - 0 mr.
MonHo0610K - 16 mT.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOIHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS  pabOTBl  CTYAEHTY  TNpEAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.
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CaMocrosiTenbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS  METOAWYECKUMU
PEKOMEHAALMSIMH IO TUCHUTUIMHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl H3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH IJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YIETOM O0COOCHHOCTEH MCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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