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[Tpenonasarens kadenpsl MapopmaTuku u reonHpopMamOHHBIX

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-1.1/384 TlpuHmunel U mpaBwia aHaiau3a WHOOPMAIMM U TEKCTOB, B TOM YHCIIE,
bunocodcrux

VK-1.1/3013 3HaeT OCHOBHBIC TOHATHS CHCTEMHOTO aHaiu3a (DJIEMEHTHI, CBS3H,
CTPYKTypa, PYHKIIHS) MPUMEHHUTEIIBHO K apXUTEKTYPHOMY MPOEKTUPOBAHHUIO

VYK-1.1/3114 OcHOBHBIC UCTOUYHUKH TIOTyYEHUS WH(POpMAIUH, BKIIOYas HOPMaTHUBHEIE,
METOANYECKHE, CITPABOYHbIE U pedepaTuBHbIE HCTOUHUKU

Ymems:

YK-1.1/¥m11 KnaccuduuupoBarh U aHaIM3UpOBaTh MHGOPMAIMIO, A JaIbHEUIIEro
e€ UCIOIb30BaHUs B MPO(ECCHOHATBHON NeTETbHOCTH

YK-1.1/¥m16 [IpoBoauTh KOMILUIEKCHBIE IIPEANPOEKTHBIE HCCIIE0OBAHMS.
@opMynUpoBaTh Ha OCHOBE PE3YJIbTATOB NPEANPOEKTHBIX HCCIEIOBAaHUM KOHLEIIUIO
ApXUTEKTYPHOTO IIPOEKTa

VK-1.1/¥m19  OcymiecTBiasaTh  MOMCK  NpodeCcCHOHAIBHOW  MH(pOpMAIUA IO
APXUTEKTYPHOMY OOBEKTY (TEKCTOBBIE M M300pa3UTENIbHBIC MaTepuaisl - (oTorpadum,
OpTOTOHANBHBIC YepTexu, 3D — Momenn)

Braoems:
VYK-1.1/HB5 HaBbikamu mmovicka HH(GOpMAIIUHU 110 3aJaHHBIM KPUTEPHIM

VYK-1.1/HB13 Metonukamu aHanu3a mpoOJIeMHOM CUTYyaIlMM KaK CUCTEMBbI, BBISBIISS €€
COCTABJIAIOILNE U CBSI3U MEXy HUMU

VYK-1.1/H14 CriocoGHOCTBIO OCYLIECTBIATh MOMCK, KPUTUYECKUI aHAJIN3 M CHUHTE3
UH(POPMAIUH, TPUMEHATh CUCTEMHBIH MOAXO/ JAJISl PEILICHHUS TTOCTABICHHBIX 3a/1a4
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VYK-1.2 OcymectBiser NOUCK HHGOpMALMU JUIsl PELICHUs TOCTABICHHOW 3aJa4d 110
pa3IMYHbBIM THUIIaM 3alIPOCOB

3nams:
VYK-1.2/3111 3Haer HCTOYHMKM HWHPOPMALUK I  APXUTEKTYPHO-CTPOUTEIHHOMN

JeSITeIbHOCTH (HOpMaTuBHAs 0a3a, Ka/JacTPOBBIE NaHHbBIC, TEXHUYECKUE DPEIIAMEHTHI,
VCTOPHUKO-KYJIBTYpPHBIE UCCIIETOBAHMS)

Ymems:

VYK-1.2/¥YM8 OcymiecTBasTh NOUCK, KPUTHUECKUN aHAIM3 U CUHTE3 MH(popMmarmu amis
pelIeHus MOCTaBICHHBIX 3aj1a4, IPUMEHITh CUCTEMHBINA TOAXO0.

Braoems:

VK-1.2/HB15 HaBplkamu TOWCKa BapHWaHTOB pEIICHUS IMOCTABICHHOW MPOOIEMHOMN
CUTyallil Ha OCHOBE JOCTYITHBIX HICTOUHUKOB HH(OpMAaLIUU

YK-1.3 IIpu o6paboTtke nHbOpManuu oTiau4aeT (HakThl OT MHEHUW, HHTEPIIPETAIIANA, OIICHOK,
(dbopMupyeT COOCTBEHHBIC MHECHUS U CYXKICHHUS, apTyMEHTHPYET CBOH BBIBOJIBI, B TOM YHCIIE C
npuMeHeHneM (Ppr1ocodcKoro MOHITHITHOTO arapara

3nams:
VYK-1.3/384 OcHOBHBIE HCTOYHHKH JOCTOBEPHON MH(POpMAIIH

VK-1.3/386 Ilpunnuner cbopa u aHanmu3a mpodeccuoHanbHOW WHPOPMAlUA B
COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a9aMHU

VK-1.3/3u11 3HaeT TUIBI MPOTHBOPEUYHI B apXUTEKTYPHO-CTPOUTEIbHON WH(MOpMAITIT
(HOpMaTUBHBIE PA3HOYTEHUS, KOH(MDIMKT TEXHHUUECKHX PpELICHUH, pacXxoKIeHus B
AKCIIEPTHBIX OICHKAX )

Ymems:

VK-1.3/¥YMm1 OdopmsaTs pe3yabraTsl padoT 1o c6opy, 00paboTKe U aHAIN3y JaHHBIX, B
TOM 4YHCJIE€ C UCHOJb30BAHMEM CPEACTB AaBTOMAaTU3allMM M  KOMIIBIOTEPHOTO
MOJICIUPOBAHUS

YK-1.3/¥YM7 TlpuMeHSTh CUCTEMY KPUTEPHEB JJIsi OIICHKH JOCTOBEPHOCTH HMCTOUYHUKOB
(HOpMAaTUBHBIC JOKYMEHTBI, IPOEKTHAS JOKYMEHTAIHSI, SKCIIEPTHBIC 3aKTFOUSHUS )

VYK-1.3/¥m12  OcymecTBiiTh  MOMCK  NpO(GECCHOHANBbHOM  MHPOpPMAIMK MO
ApPXUTEKTYpPHOMY OOBEKTY (TEKCTOBBIE M M300pa3HUTENbHbIE MaTepHalbl - (GoTorpadum,
OpTOrOHaNIbHBIC YepTexku, 3D — Monenn);

Braoems:

VYK-1.3/HB5 CnocoOHOCTBIO OCYIIECTBIISATh IMOMCK, KPUTHYECKUH aHAIM3 W CHUHTE3
uH(pOpMaLIUK, TPUMEHSATh CUCTEMHBIH NOAXO] ISl PEIICHHS OCTaBICHHBIX 3a1a4

VYK-1.3/HB6 Texuukamu pabOTBl C NPOTUBOPEYMBBIMU JaHHBIMH (CpPaBHHUTEIbHBIN
aHaJINU3, yCTAaHOBJIEHUE IPUOPUTETOB, IKCIIEPTHASI OLICHKA)

VYK-1.3/HB10 OmbiToM pa3paboTKH CTpaTerHH pEIHICHUs MPOOJEeMHON CHUTyalluu Ha
OCHOBE CHUCTEMHOTO U MEKIUCLIUIUIMHAPHBIX ITOIXOI0B

VK-1.4 OcymectBisieT OUCK, cOop U 00pabOTKy MHPOPMALIUH IS PELICHUs TOCTAaBICHHON
3a7a4uu

3name:

VYK-1.4/3012 OCHOBBI CMEXHBIX TUCHMIUIMH (TPaZoCTPOUTENHCTBO, MIPABO, SKOHOMUKA,
WH)KEHEPHS, DKOJIOTUS) U UX B3aUMOCBS3b C APXUTEKTYPHOU JEATEIBHOCTHIO

VK-1.4/3013 OcHoBHbIE TpHUEMBI, METOIABl M CpeAcTBa cbOopa wuHpopMaIKU 1O
aApXUTEKTypHOMY OOBEKTY

Ymems:

VK-1.4/¥Ym1 Hcnonb3oBaTh cpeicTBa W METOIbI pabOThl ¢ OmMOMMOrpaduuecKuMu u
UKOHOTpahUIeCKIMH UCTOUHUKAMH
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YK-1.4/Ym11 OdpopmasaTs pe3yasraTsl paboThl 10 cOopy, 00paboTke U aHANINU3Y JAHHBIX
Ha OyMa>KHOM HOCHUTEIe

VK-1.4/Ym12 BricTpauBath NPUYUHHO-CICICTBEHHbIE CBS3M MEXIY 3JI€MEHTaMH
poOIEeMHOM CUTYalluy ¥ MIPOTHO3UPOBATh PE3YJAbTaThl MPEAIaracMbIX peleHUH

Braoems:

VK-1.4/HB2 Meronamu moucka, cbopa u 00pabOTKM uH(POpMAIIMK, METOIUKON
CHCTEMHOTO TIOIX0/Ia JUIsl PEIICHHsSI TOCTABJICHHBIX 33714

VK-1.4/HB12 HaBbikamu cOopa u 00pabOTKu WHGOOPMAIMKN, UMEIONIEH 3HAYCHHUS IS
peayiM3alii  MPaBOBBIX HOPM B COOTBETCTBYIOIIMX cdepax MpodhecCHOHATBHOM
JeSITeTTHHOCTH

VK-1.4/HB13 OcHOBHBIE TpHEMBI, METOAbl M CpeacTBa cOopa HHPOpPMAIMH IO
aApXUTEKTypHOMY OOBEKTY

VK-1.5 Ananu3upyer MyTH pelieHUs NpoOieM MHPOBO33PEHUECKOr0, HPAaBCTBEHHOTO M
JMYHOCTHOTO XapakTepa Ha OCHOBE HCIIOIb30BAHUS OCHOBHBIX (UIOCOPCKUX uaed u
KaTeropuil B ©X UCTOPUUECKOM Pa3BUTHUU U COLUATIBHO-KYJIBTYPHOM KOHTEKCTE

3uams:

VK-1.5/389 CoBpemennbie (riocockiue U CONMAIBbHBIC KOHIICTIIIMH, BIHUSIONINE HA
ApPXUTEKTYPHYIO MPaKTUKY (YCTOMUMBOE Pa3BUTHE, MHKIIO3WBHBIN Au3ailH, nudposas
Tpanchopmarus)

VYK-1.5/3113 OcHOBHBIE UCTOUYHHUKH TMOTYyYCHHUsS MH(POPMALIUH, BKIIOUask HOPMATUBHBIE,
METOJIMYECKHE, CIIPaBOYHbIE U pedepaTUBHbIC HCTOYHUKH

Ymemo:

VK-1.5/Ym1 OdopmisaTs pe3yabTaTsl padoT 1o c6opy, 00paboTKe U aHAIN3y JaHHBIX, B
TOM YHCJI€ C HWCHOJB30BAaHHUEM CPEICTB AaBTOMATH3AlMd W  KOMIIBIOTEPHOTO
MOZICTUPOBAHUS

YK-1.5/YM6 Odopmiiate pe3ynbTarsl paboThl 10 cO0py, 00paboTKe M aHATU3Yy TaHHBIX
Ha OyMa>KHOM HOCHUTEIe

VYK-1.5/¥Ym11 BeisiBasate ¢unocodckue U coluaibHble MPEANOCHIIKA COBPEMEHHBIX
MOAXO/IOB B apPXUTEKTYpPE U IPaJJOCTPOUTENLCTBE

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

VK-1.5/HB7 HaBblkaMu apryMEHTUPOBAHHOM OIICHKH COLMAIbHO-(PHUIOCOPCKUX
OCHOBaHMH apXUTEKTYPHBIX IPOEKTOB U YIPABICHYECKUX PEIICHUN

VYK-2 CnocobeH onpenessTh Kpyr 3a7ad B paMKax MOCTaBJIEHHOW II€JIH U BHIOUPATh ONTHMAJbHbIE
CrocoObl WX pEIIeHUs,, HUCXOAs M3 JEHCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECypCcoOB U
OrpaHUYCHUN

YK-2.1 ®opmynupyeT npobiemy, perieHre KOTOpOil HalpsIMYIO CBSI3aHO C JOCTHKCHHEM LEIH
IIPOEKTa
3namo:
VK-2.1/3u14 Kputepun ¢opmynupoBanusi npoOiemsl, pelieHHe KOTOPOH HampsIMylo
CBSI3aHO C JIOCTH)KEHUEM 1I€JIN IPOEKTa
Ymemo:

VK-2.1/¥Ym4 TlpoBoaute paboTel mo cOOpy, 00pabOTKe M aHaIM3y JaHHBIX C
UCTIOJI30BaHUEM CPEICTB aBTOMATH3AIIMHA U KOMITBIOTEPHOTO MOACITUPOBAHUS

VYK-2.1/¥YM6 YdaacTBoBaTh B aHAJIM3E COMECP KaHMS MTPOCKTHBIX 3a/1a4, BLIOOPE METO/IOB U
CPENICTB MX PEIICHUS

VK-2.1/¥Ym11 BpiaensaTe BaXHYIO U aKTyaJIbHYIO TIPOOJIEMAaTHKY IO MCCIIETyEeMOU TeMe
JUTSL TOCTHKEHUS 11eJId IPOEeKTa

Braoems:
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VK-2.1/HB3 CoBpeMeHHBIMH HH(POPMAIIMOHHBIMU TEXHOJIOTUSAMHU JJIS TIOMCKAa |
00paboTku nHPOpMaIu 00 00bEeKTaX HEABUKUMOCTH

VK-2.1/H4 HaBbikamu cOopa, 0oOpaOOTKM M aHalu3a JaHHBIX C HCIIOJIb30BAHUEM
CPEACTB aBTOMATH3aIMH U KOMITBIOTEPHOTO MOAETHUPOBAHUS

VK-2.1/HB7 HaBblkaMH  yCTaHOBJIGHUS  B3aUMOCBS3M MEXIY  HCCIEIyEeMbIMH
npoOieMaMu U BBISIBICHHEM UX CHenu()UKU

VK-2.2 Onpenensier cBS3U MEXKIY MOCTAaBICHHBIMU 3a/ladaMUd U OXKHMJIa€MbI€ pe3yJIbTaTbl UX
pelieHus

3nams:
VK-2.2/3u11 3Haer HCTOYHMKM HWHPOPMALUN MJIi  APXUTEKTYPHO-CTPOUTEIHHOMN

JesITeIbHOCTH (HOpMaTuBHAs 0a3a, KaJacTPOBBIE NaHHbBIC, TEXHUYECKUE DPEIIAMEHTHI,
VCTOPHUKO-KYJIBTYpPHBIE UCCIIETOBAHMS)

Ymems:

VYK-2.2/¥YM9 OcymiecTBasTh NOUCK, KPUTHUECKUN aHAIM3 U CUHTE3 MH(popMmarmu amis
pelIeHus MOCTaBICHHBIX 3aj1a4, IPUMEHITh CUCTEMHBINA TIOAXO0]

Braoemy:

VK-2.2/HB9 HaBpikamMu TOMCKa BapUaHTOB PEIICHUS ITOCTABICHHON MPOOIEeMHOM
CUTyallMl Ha OCHOBE JOCTYITHBIX HICTOUHUKOB HH(OpMAaLIUU

VYK-2.3 Ananuzupyer miaH-rpaduk peanu3aniy TPOeKTa B IEJIOM U BBIOUPAET ONTHUMAaTbHBIN
CHOCO0 pelieHus MOCTaBICHHbIX 3a/1au

3namu:

VYK-2.3/3u11 Metonpbl, cpefcTBa OWCKA, CUCTEMAaTH3aIlui 1 00paboTKH HHGOPMAITHH
Ymemns:

VYK-2.3/¥YMm10 [ToxOupaTts HEOOXOIUMYIO HOPMATUBHYIO M CIIPABOYHYIO JTOKYMEHTAIIHIO
VYK-2.3/¥YMm11 IlpumeHsTh cucTeMy KPUTEPHEB JJIsl OLIEHKU JJOCTOBEPHOCTH UCTOYHHKOB
(HOpMaTUBHBIC JOKYMEHTBI, IPOEKTHAS JOKYMEHTAIHSI, SKCIIEPTHBIC 3aKTFOUCHUS )
Braoems:

VK-2.3/HB10 HaBbikamu cOopa u 00paboTKu WH(OOPMAIMKN, UMEIONIEH 3HAYCHUS IS

peanu3aly TMPAaBOBBIX HOPM B COOTBETCTBYIOIIMX cdepax mnpodeccuoHaIbHON
JEeSITeIbHOCTH

VK-2.3/HBll Texuukamu paboOThl C NPOTUBOPEYMBBHIMU JAHHBIMH (CpaBHUTEIHHBIN
aHaJINU3, YyCTAaHOBJIECHUE IPUOPUTETOB, IKCIIEPTHASI OLICHKA)

VK-2.3/HB12 OmbiToM pa3pabOTKH CTpaTerHH pEIICHUs MPOOJEeMHON CHUTyalluu Ha
OCHOBE CHUCTEMHOTO U MEKIUCLIUIUIMHAPHBIX ITOIXOI0B

VK-2.4 B pamkax NOCTaBIE€HHBIX 3aJau OIpPENEISIET UMEIOLIUECS PECypChbl U OTPaHUYECHMUS,
JEMCTBYIOLINE TPAaBOBBIE HOPMBI
3namo:
VYK-2.4/3113 OCHOBBI CMEXHBIX TUCHMIUIMH (TPaZoCTPOUTENHCTBO, MIPABO, SKOHOMHKA,
WH)KEHEPH S, DKOJIOTUS) U UX B3aUMOCBS3b C APXUTEKTYPHOU JEATEIBHOCTHIO
Ymemo:
VK-2.4/YM2 YdaacTBoBaTh B aHAJIM3E COMECP KaHMS TPOCKTHBIX 3a]1a4, BLIOOPE METO/IOB U
CPEACTB UX PELICHUs
VK-2.4/Ym13 BeicTpanBaTh NPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIY OSJIEMEHTaAMHU
poOIEMHON CUTyalluy ¥ IPOrHO3UPOBATh PE3yJbTaThl IPEAIaracMblX peleHUH
Braoemy:
VK-2.4/HB2 HaBblkamMu, TO3BOJSIONIMMH ONpPEACHATh Kpyr 3aJad B paMKax
NOCTaBJICHHOW LIEIM M BBHIOMpAaTh ONTHUMAJbHBIE CIIOCOOBI WX PpEIICHUs, HCXOIS W3
JENCTBYIOLINX ITPABOBBIX HOPM, UMEIOIIMNXCSI pECYPCOB M OTPaHUYEHUN
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VK-2.4/HB8 Metonukoli MEXAMCUUIUIMHAPHOTO aHaju3a MpOOJEeMHBIX CHUTyalldil B
APXUTEKTYPHOU IPAKTUKE

VK-2.5 OrmenuBaer pelieHHe MNOCTABICHHBIX 3aJad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBHUHM C 3aIUIAHUPOBAHHBIMH pE3yJAbTaTaMd KOHTPOJS, TPU HEOOXOTUMOCTH
KOPPEKTHPYET CIOCOOBI pemieHus 3aJad W BHIOMpAET ONTHMAJbHBIA CIOCOO pelleHus
MTOCTaBJICHHBIX 33]1a4

3name:

VYK-2.5/385 Cneunduky u 0COOCHHOCTH HCCIEAyeMOH MpOOIEMaTHKUA C IEJbI0 MpHU
HEO0OXOIMMOCTH KOPPEKTHUPOBKHU CIIOCOOOB PEIICHHSI HCCIICyEMOU MPOOIeMBI

Ymems:

YK-2.5/YM16 YyacTBOBaTh B aHaJM3€ COAEPIKAHUS MPOEKTHBIX 33/1a4, BEHIOOpE METOI0B
U CPEJIICTB UX PEIICHUS

VK-2.5/Ym17 IlpumMeHATh COBpPEMEHHBIE TEXHOJIOTUU JUIS TOUCKAa M 00paboTKU
UHPOpMAITIH

Braoemy:

VK-2.5/HB4 HaBbikamMu OIlEHWBAaHMS M aHAW3a 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 ¥ HAMITHO MPEICTaBIATh TMONYYCHHYI0 HWHOOPMALUIO IS
HCCIIEIOBATEIBCKON EATEIIbHOCTU U MPE3EHTALUI

[IK-6.2 OcymiecTBieT aHaIW3 ONbITA MPOEKTUPOBAHUS, CTPOUTENBCTBA U OSKCIUIyaTallUH
aHAJIOTUYHBIX OOBEKTOB KalIMTaJIbHOTO CTPOUTEIHCTBA

3namo:

[TK-6.2/312 3Haet knaccupuKaluy TOPOJCKUX TaHHBIX

Ymemu:

[1K-6.2/YM2 CamocTosTeNbHO U3BJIeKaTh, 00padaThIBaTh U BU3YaJIM3UPOBATh JAHHBIEC C
MIOMOIIbI0 HHCTPYMEHTOB

Braoemy:

[1K-6.2/HB2 HaBbikamMu aHanu3a OOBEKTOB KallUTAJIBHOTO CTPOUTEILCTBA HAa OCHOBE
MOJTyYEHHBIX TaHHBIX

3. Mecto aucuumimabl B cTpykrype OII

Huctumnuaa (moayns) b1.B.JIB.06.01 «lopoackue naHHBIE» OTHOCUTCS K QopmupyeMoit
y4acCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTH 00pa3oBaTeNbHONW MPOrpaMMbl M HU3y4aeTcs B
ceMectpe(ax): 9.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

T)
JI€ 3AHATUS

CHhI)

[ast arTrecranus

CHhI)

1bHas pabora

(M€ 3aHATHUA
CBI)

/TOEMKOCTh
CHBI)

/HOEMKOCTH

bl)

[Tepuon

~
1%
-
<

—
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

-
= | E|§ |2EE
|2 5(38¢
|88 (2258
HaumenoBanwue paszeina, TeMbl b 2 g 2 § =
2| 8| & |22z
| 2|5 |2a=5¢
Q = B e [
o = E Q9 |[E5 a8
5| 2|25 |E2EE
3] 5 =% 8 B8 &
an = = O |IHE 3 aE
Pa3znen 1. ®opMarbl ropoacKHuX 8 2 2 4| YK-1.1
JAHHBIX YK-1.2
YK-1.3
YK-1.4
YK-1.5
Tema 1.1. Toponckue naHHBbIE, 8 2 2 4 zﬁ:gé
TUTIBI U (POPMATHI X VK-23
MIPEJICTaBICHHUSI. VK- 4
YK-2.5
[1K-6.2
Pasznea 2. OTKpbITHIE TOPOACKHE 8 2 2 4| YK-1.1
JaHHbIE YK-1.2
YK-1.3
YK-1.4
YK-1.5
Tema 2.1. OTKpBITbIE HCTOUHUKHU 8 2 2 4 zﬁ:gé
JTAHHBIX JUIS TIOTyYEeHUS VK23
TOPOJICKUX JaHHBIX VK- 4
YK-2.5
[1K-6.2
Pasnen 3. l'eonndgopmanmonHoe 56| 14| 14| 28| VK-1.1
MOIeJIMPOBAHNE TOPOICKHX YK-1.2
JAHHBIX YK-1.3
Tema 3.1. Uuctpyments padoteic| 6| 2| 2| 2| YK-14
OTKPBITBIMHU TOPOJCKHMHU YK-1.5
JaHHBIMU B T€OMH(POPMAITHOHHBIX YK-2.1
cHCTEMaX YK-2.2
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Tema 3.2. TeonndopMamoHHoe s 2f 2 4] YK23

MOJIETIMPOBAHUE PEKPEALIMOHHOM YK-2.4
JOCTYITHOCTH TOPOJICKUX YK-2.5
TEPPUTOPUIL [1K-6.2
Tema 3.3. Coznanue Web-kapThl 8 2 2 4
Tema 3.4. Metoasl 00pabOTKU 1 8 2 2 4

aHaJIN3a TOPOJCKHX TaHHBIX C
WCTIOJIb30BAaHUEM SI3bIKA
nporpammupoBanusi Python

Tewma 3.5. Meronbl BU3yann3ainuu 8 2 2 4
TOPOJICKHUX JaHHBIX

Tema 3.6. PacTpoBsie ropoackue 8 2 2 4
JTaHHBIC

Tewma 3.7. ®opMupoBaHUE HOBBIX 5 2 1 2
Ha0OPOB TOPOJCKHUX JaHHBIX

Tema 3.8. KoMIuiekcHas orieHka 5 1 4

MIPUBIIEKATEIILHOCTU PallOHOB IS
MPOKUBAHUS C UCTIOJIB30BAaHUEM
COBPEMEHHBIX HHCTPYMEHTOB
aHaJM3a rOpoACKUX JTaHHBIX

Hroro 72| 18| 18| 36

5.2. Conep:kanue pa3aeyioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. @opmamut 20po0cKux OaHHbBIX

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

Uro Takoe ropoAckue AaHHble. Bulpl ropoackux AaHHbIX. Mcnonab30BaHME TOPOACKUX JaHHBIX B
apXUTEKTYPHON/TPalOCTPOUTENBHOM AesTeTbHOCTH. POpMaThl MPEACTABICHUS TOPOACKUX TAHHBIX.
Ocobennoctu TekcToBbIX (opmaroB naHHbiX (JSON u CSV), Bektopubix (SHP, GeoJSON,
DWG/DXF) u pactpoBsix (JPEG, PNG, TIFF u GeoTIFF).

Texymui KOHTPOJIb

Bun (popma) konTpoOms

TectupoBanue

Pazoen 2. Omkpvimeule 20poocKue Oanule

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 3aa4 TOPOJCKOTO TUIaHUPOBAHUS.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 3. I'eounghopmayuonnoe mooenuposanue 20poOCKUX OAHHbIX
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Tema 3.1. Uncmpymenmol pabomsi ¢ OMKPIMbIMU 20POOCKUMU OAHHBIMU 8 2e0UHDOPMAYUOHHBIX
cucmemax

Hcnonb3oBanue reouHpopmannoHHoil cucreMbl QGIS nans moiydeHHs OTKPBITBIX TOPOACKHX
nanubiX. M3yuenne 'IC nuncrpymenToB. 3HakoMctBO ¢ OpenStreetMap. Ctpykrypa nanueix OSM,
KJIIIOYM U Teru. 3arpy3ka u pabora ¢ naHHsiMH U3 OSM. 3HakoMcTBO ¢ API, 3arpy3ka OTKpBITBIX
JAHHbIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.2. [Teoungopmayuonnoe mooenuposarue pekpeayuoHHoOU OOCMYNHOCMU 20POOCKUX
meppumoputi

AHanu3 00ecreueHHOCTH TEPPUTOPUH peKpeallMoHHbIMU 30HaMu. [locTpoeHue 30H 00CTyKUBaHUs
Y MapIIPyTOB MEIIEXOJHOU TOCTYMHOCTH. MeTo/bl OLIEHKH MENIEXOAHON JOCTYIHOCTH O OObEKTOB
pekpeanuu.  OmpeneneHe  COOTBETCTBHM — IMOJYYEHHBIX — PE3yJbTaTOB C  HOPMAaTHUBHBIMU
TpeboBanusiMu. DopmupoBaHHe TeOMHGOPMAIIMOHHON MOJEIN PEKPEAIMOHHON JOCTYITHOCTH
TOPOJICKUX TEPPUTOPHUIA

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.3. Cozoanue Web-kapmoi

3nakoMcTBO ¢ (yHkuuoHaaoM NextGIS Web. [lyOomukammst manaeix u mpoektoB. CozmaHue
nHTepaktuBHoM Wed-kaptel B cpene NextGIS Web.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.4. Memoov: o06pabomku u aHamu3a 20pPOOCKUX OAHHBIX C UCHONb308AHUEM SA3bIKA
npoepammuposanus Python

ba3zoBeie omepanuu ¢ TrOpoOICKMMH JaHHBIMHU: uYTeHHE (aAIJIOB, MPOCMOTP JAHHBIX, M3BJICUCHUE
arpuOyToB, ¢uiIbTpanus, oOpadoTka M aHaIM3 TOPOACKHUX MAHHBIX C HCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus Python. Mcnons3oBanue 6ubnuorex Python pandas, geopandas, shapely, numpy
JUISL aHAJIN3a TOPOJICKUX JTAaHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.5. Memoovwl suzyanuzayuu 20poOCKUX OaHHbIX

Coznanue TeMaTHYECKUX KapTocXeM M oTueTHOW AokymeHTanuu B QGIS. OcHOBBI HHTEpAaKTUBHON
Buzyanu3aiuu B Python. [Toctpoenue rpadukoB u auarpamm.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue
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Tema 3.6. Pacmpogvie 20poocKue oaHmubvie

3nakomctBO ¢ Google Earth Engine. Mcnons3zoBanue Google Earth Engine B xauecTBe muardopmsr
1T TEOTIPOCTPAHCTBEHHOTO aHAlIM3a TOPOACKHUX TeppuTopuid. [lomyueHre pacTpoBBIX TaHHBIX U3
Google Earth Engine. PaboTa ¢ pacTpoBbIMU JaHHBIMH, MOZICTTUpOBaHUE Ha ocHOBE [IMII.

Texymuii KOHTPOJIb
Bun (hopma) konTpOss

TectupoBanue

Tema 3.7. @opmuposarue HOBbIX HAOOPOB 2OPOOCKUX OAHHBIX

Bo3moxHOCTH cOo31aHus HAOOPOB TOPOJACKUX AaHHBIX. DOPMHPOBaHUE HOBBIX HAOOPOB TOPOACKHX
JAHHBIX C UCIIOJIBb30BAaHUEM I€OKONPOBAHUS.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

TectupoBanue

Tema 3.8. Komnnexcras OYeHKa npuesjiexamelbHocmu paﬁOHOG onst nposHCUBAHUA C UCNOTIb30BAHUEM
COBPEMEHHBIX UHCMPYMEHNO06 AHAIU3A ZOpOaCKuX OaHHBIX

OneHka TIUIOTHOCTH TOPOJICKOM 3acCTpOMKH. AHAIW3 JIOCTYIHOCTH KJIIOYEBBIX OOBEKTOB
MHQPACTPYKTYphl: MPOJOBOILCTBEHHbIE OOBEKTHI, 0Opa30BaTeNbHBIE M JOCYTOBBIE YUPEKICHHUS.
UccnenoBanne pa3zHooOpasuss OOBEKTOB TOPOACKOM cpefbl. [IpOorHO3MpOBaHME ¥ TOATOTOBKA
pEKOMEHAAINN [0 pa3MENIeHUIO HOBBIX 0OBEKTOB U YITYUIIEHHIO KaYeCTBAa TOPOACKOM Cpebl.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 9 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. @opmamut 20po0cKux OaHHbBIX
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Konmponupyemwvie MJIK: 1IK-6.2 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 hopmamsl ux NPeoOCcmasieHus..
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakue 13 nepedncieHHbIX JAHHBIX OTHOCATCS K TOPOACKUM JTaHHBIM?

a) TemmiepaTtypa BOJIbI B peKe

0) [TotHOCTH HaceneHus, ”HOPACTPYKTYPHBIC OOBEKTHI, YITHUHO-T0POXKHAS CETh
B) Uctoprueckue coObITHS B MUpE

r) ®UHAHCOBBIC OTUYETHI KOMITAHUHA

2. Kaxoit popmat ucnosnb3yercs sl XpaHEHHs T€OMPOCTPAHCTBEHHBIX JaHHBIX B BEKTOPHOM
Buae?
a) JPEG
6) CSV
B) SHP
r) MP3
3. YUTo U3 MepeunciIeHHOro SBISETCS TEKCTOBBIM (hOPMATOM JTIaHHBIX ?
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 IpOeKIIuu KapThl?
a) .shp
0) .dbf
B) .pIj
r) .shx
6. Kakas ctpykrypa 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: I1IK-6.2 YK-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 OJIS1 NOJYYEHUSL 20POOCKUX OAHHBIX
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Yto Takoe OTKPHITHIE TaHHBIE?

a) JlaHHBIE, TOCTYIHBIE TOJIBKO JJIsl UCCIIE0BATEIBCKUX OPTaHU3aIIi

6) JlaHHbIE rOCYIapCTBEHHBIX OPraHOB, CBOOOAHO JTOCTYIHBIE [l UCTIOJIb30BaHMS U 00paObOTKH
B) JIt0Oble naHHBIE, pa3MEICHHbIE B MHTEPHETE

r) Tonbko myatHbie 6a3bl TaHHBIX

2. Kakoii mopran sensietrcs (heaepalbHbIM HCTOUHUKOM OTKPBITHIX JaHHBIX B Poccun?
a) [TopTan OTKpBITHIX JaHHBIX PO

Ne 000002640 Crpanura 13 u3 21



0) OpenStreetMap
B) Google Earth Engine
r) GitHub
3. YUro Takoe OpenStreetMap (OSM)?

a) dopmar pacTpoBOro U300pakKeHHs

0) Cuctema ynpapiieHus 0a3aMu TaHHBIX

B) Python-6ubnmoreka niist ananmsa JaHHBIX

r) CBOOOIHAS KapTa MUPA C OTKPBITHIM JIOCTYTIOM K JJAHHBIM

4. Kako#i Tun reometpun xpaHutcs B GeoJSON?

A) ToJNbKO MOJIUTOHBI
b) Tonbko Touku
B) Toukwu, TMHUH, TTOJIMTOHBI U KOJUICKIIUHA 00BEKTOB
I') Tonpko pactp
5. B uem ominume nopraina OTKPBITHIX JaHHBIX OT reornoprana?

A) Huuem He oTimaaercst

b) l'eonopTan ucmoap3yeTcst TOIBKO JIJIsl OTOOpaKEHUs pacTpa

B) IlopTan OTKPBHITHIX TaHHBIX COJAEPKUT TOJBKO TAOJWYHBIC JAaHHBIE (B OONBIIMHCTBE CIIy4acB), a
Te0TopTaj COACPKHUT MPOCTPAHCTBCHHBIC JAHHBIC U HHCTPYMEHTBI BU3YaTU3aAIH

I') Tlopran OTKpBITHIX [aHHBIX BCErJa IUIATHBIM, a TreomopTai OecCIUTaHThld (B OONBIIMHCTBE
CITy4acB)

Pa3zoen 3. I'eoungpopmayuonnoe mooenuposanue 20po0CKUX OAHHbHIX
Konmponupyemwvie MJIK: 1IK-6.2 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. Uncmpymenmol pabomsi ¢ OMKPIMbIMU 20POOCKUMU OAHHBIMU 8 2e0UHDOPMAYUOHHBIX
cucmemax

®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue

Bonpocsi/3ananus:
1. Yro takoe QGIS?

a) SI3pIk IporpaMMupOBaHUs
6) I'eonndopmaronHas cucreMa Jjisl aHaIM3a U BU3yaIu3aluy IPOCTPAHCTBEHHBIX TAaHHBIX
B) [lopTam OTKpPBITHIX TaHHBIX
r) Be6-6payzep
2. Kakue sneMeHTs! cTpyKTypbl OSM M03BOJISIOT ONUCHIBAaTh OObEKTHI?
a) CTpKHU U CTONOIIBI
0) Kitroun u Teru
B) Ciion u arpuOyThI
r) [TakeThr maHHBIX
3. C moMoIIbI0 KaKOTO MOAYJISI MOKHO BBITPY3UTh 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 TabIuUIIe
b) HeBepnsiit hopmar qaHHBIX

B) HenpaBuiibHast mpoekiust

I') OrcyrcerBue daitna .dbf

Tema 3.2. [Teoungopmayuonnoe mooenuposarue pekpeayuoHHoOU OOCMYNHOCMU 20POOCKUX
meppumoputi
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dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakoit MeToJ UCTIOIB3YeTCsl JUTSl OLIEHKH JOCTYITHOCTH OOBEKTOB?
a) MonenupoBaHue Tpadguka 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 MOJTUTOHBI
B) Co3natb 30Hy BOKpYT 00BEKTa 3a/1aHHOTO paanyca
I') IlpucBouts arpudyT
3. YTo onieHUBAeTCs 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/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Yro no3Bonsier NextGIS Web?

a) ToJbKO XpaHUTh pAaCTPOBBIE U300pAKEHUS
6) I1yOonukoBaTh 1aHHBIE, CO3/1aBaTh HHTEPAKTHUBHBIC KAPTHI M IPOEKTHI
B) 3aIuChIBATh ayqHO
r) CkaHMpOBaTh JOKYMEHTHI
2. Kakoif FHHCTpyMEHT MOXHO HCIIOJIb30BATh JUIsl CO3/1aHUSI MHTEPAKTUBHON BeO-KapThl?
a) [Ipe3enTanun
0) GeoTIFF
B) Excel
r) NextGIS Web

3. Kakue nanHbpie MOXXHO OTOOpaXkaTh Ha BeO-KapTe?
a) ToJbKO TEKCTOBBIE JJOKYMEHTHI
6) BekTopHble, pacTpoBble U TaOIUIBI aTPHOYTOB
B) Tonbko ororpadun
r) Tonbko BHIIEO

Tema 3.4. Memoovl o06pabomku u aHamu3a 20pPOOCKUX OAHHBIX C UCHONb308AHUEM SA3bIKA
npoepammuposanus Python
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. JIna paGoTel ¢ reompocTpaHCTBEHHBIMH OOBbekTamu B Python moryT wucmonb3oBarh
crenyronme OMOINOTEeKH:
a) Geopandas u Shapely
6) Matplotlib
B) Pandas
r) QGIS
2. Kakas 6ubnuoteka Python npennasHauena st paboThl ¢ TAOTUYHBIMUA JTAHHBIMU ?
a) Shapely
0) Geopandas
B) Pandas
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r) NumPy

Tema 3.5. Memoowl suzyanuzayuu 20pOOCKUX OAHHbIX
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakast Gubnuoreka Python ucronssyercst st moctpoenus rpadukoB?

a) Pandas Tonpko
0) QGIS

B) Shapely

r) Matplotlib

2. Jlyist 4ero CTpoAT IUarpaMmbl pacipeiesieHus ?

a) [lns aHanm3a ayquo CUrHaJIoB

6) Jlist ananu3a pacripeesieHus JaHHbBIX, BBISBICHUS 3aKOHOMEPHOCTEH U aHOMAJIHiA
B) Jln1s penakTupoBaHus BUAEO

r) Jly1d nBETOKOppEeKLINU

Tema 3.6. Pacmpogvie 20poocKue oaHmubvie
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kaxkoii ¢popmat pacTpoBOro n300paskeHHst COAEPKUT TreorpapuyecKyro mpuBssKy?
a) JPEG
0) PNG
B) GeoTIFF
r) TIFF
2. YUto Takoe [IMII (mudpoBast Mmozens MOBEPXHOCTH)?
a) DJeKTpoHHas TabnuIa ¢ KOOpAUHATAMU
0) Moxens penbeda, TOKa3bIBaOIIAsE BEICOTY 0OBEKTOB U 3€MITU
B) BekropHblii cioi
r) Kapra mupa

Tema 3.7. Popmuposanue HOGbIX HAOOPOE 20POOCKUX OAHHBIX

dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue

Bomnpocsi/3ananus:

1. Kakast onepanust uCIoab3yeTcs JUis OJIy4eHUs: KOOpAUHAT 110 agpecy?

a) CSV-skcriopt
0) PNG-nipeo6pazoBanue
B) [eokonupoBanue
r) [Toctpoenue Gydepos

2. Yto nostyyaeM B pe3yabTaTe T€OKOAUPOBaHUA?

a) LlBeToBoe n300paxkeHme

0) Buyeo

B) PDF-nokymeHT

r) KoopnuHatsl 00bEKTOB 10 aapecy

3. Uro Takoe aipecHOe reOKOIupoBaHuE?
a) [Ipouecc nmpeoOpa3oBaHusi TEKCTOBOTO aJpeca B KOOPAUHATHI HA KapTe
0) [Iponecc Buzyanuzanuu 3D 3nanuii
B) I[Iponecc mocTpoeHust MIOTHOCTH TOUEK
r) [Iponiecc oObeqHEHUS TAOINIT
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Tema 3.8. Komnnexkcnas OYEeHKa npuejiexamelbHocmu paIZOHOG onst nposHCUBAHUA C UCNOTIb30BAHUEM
COBPEMEHHBIX UHCMIPYMEHNO6 AHAIU3A zopodacux OAHHBIX

®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Uto mo3BosIeT aHaM3 pa3Hoo0pa3usi 0ObEKTOB TOPOJICKOM CpeIbl?

a) V3aMepsTh BBICOTY 31aHUI

6) OueHnBaTh COLMANBHYIO U (DYHKIIMOHAJIBHYIO HACHIIIIEHHOCTh paiioHa
B) O1leHUTh KpacoThl pBpaiioHa

r) Pacuurars uncio xurenei

2. 1511 4ero MOXKET UCHOJIb30BAThCS IPOrHO3UPOBAHKUE B TOPOACKOM IJIAHUPOBAHUU?

a) JIns ananm3a KpacoTsl paiioHa
0) [lns penakTupoBaHUs TOPOJCKHUX JaHHBIX
B) JlJIs TTOATOTOBKM PEKOMEHIAIMKA IO Pa3MEIICHHI0 HOBBIX OOBEKTOB M YIYYIICHHUIO KauyeCTBa
TOPOJZICKOM CpeJIbl
r) J{1s1 co3manus HOKyMeHTaluu
3. Kakue onepanuu mo3BOJISIOT BEIYUCIUTH TUIONIAAL 00heKTOB B QGIS?

a) Mcnonb3oBanue nactpymenta O6peska

6) HUcnonszoBanue nacTpymenta O0beuHeHNE

B) /lo6aBienue HoBoro moiist v GpyHKus $area B Kanbkynstope moneit
r) [lpumenenne nnctpymenra Pacrepuzanuu

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

9 cemecmp, 3auem

Konwmponupyemwie HJK: 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 IIK-6.2

Bomnpocwi/3ananus:
1. Yro Takoe ropoacKue AaHHbIE?

Uro otHOCUTCS K ropoickuM naHHbIM? C KakMMU T€PMHHAMU HEPa3pbIBHO CBS3aHBI TOPOJICKHE
nannuble? [IpuBenuTe npuMepbl HCTIOIBb30BaHUS TOPOACKIX
JTaHHBIX B ApXUTEKTYPHOI/TPa0CTPOUTEIHHON A TEIbHOCTH.

2. ®opMarhl NPEACTABIECHUS U XPAaHEHUSI TOPOACKUX JaHHBIX
Kaxkue 6n1BaroT hopmatsr paitios? [IpuBenure mpumeps! hopmMaToB (HaidioB KaXKI0i KaTeTOPUH.
3. Ocobennoctu nmoctpoenusi CSV
Crpykrypa u ocobennoctu CSV daiina.
4. Ocobennoctu noctpoenust JSON
Crpykrypa u ocodennoctu JSON daiina.
5. Ocobennoctu nocrpoenuss GeoJSON
Crpyxkrypa GeoJSON daiina.
6. Ocobennoctu nocrpoenus shp-gaiinon
Uro Takoe shp-daiin? Kakue dhaiinsr cBs3anbl ¢ shp-daitiom?
7. YTo Takoe OTKPBIThIE JaHHBIE?

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

10. Yro Takoe I'NC?
Urto takoe ' MC? Kakas nayka cBa3ana ¢ [ UC?
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11. Yro Takoe NpoCTpaHCTBEHHBIE JaHHBIE?
Urto Takoe mpocTpaHCTBeHHBIC JaHHBIe? UTO Takoe cioi u arpulyTtuBHas nHGOpMarus?

12. Yro Takoe reonH(opMaiMoOHHAs MOAEIH?
UYro Takoe reonHpopMaIioHHas Mojienb? UTo MO3BOJISET ONpeaeauTh reonH(GopMaluoHHas MOJIETh
PEKpEaMOHHOIO MOTEHIIaIa TEPPUTOPUIA?

13. PekpeanrionHbie 0OBEKTHI
Uro oTHOcUTCA K 00bekTaM pekpearnuu? Kakve HOpMaTHBHBIE IMOKa3aTeNH 30HBI PEKPEAMOHHON
JOCTYMHOCTU?

14. Kapra
Uro Takoe kapra? B yem paznmuune nudpoBoit 1 37eKTpoHHOW KapThl? Kakue ecTh THIBI KapT?

15. Kakue 6ubnuorexu Python moryt mpumeHsThCS 17151 00pabOTKM M aHAJIM3a TOPOJICKUX
JTAHHBIX?

16. Kakue CyiiecTByIOT BUAbl BU3yaJu3alluy TOPOACKUX JAHHBIX ?

17. PacTpoBbl€ JaHHbBIE
Urto Takoe pacTpoBbie JaHHbIE?
18. O1ieHka npuBIEKaTEILHOCTH PAOHOB?

Kakue ¢Qakroppl y4YHTHIBAIOTCS TPU KOMIUIEKCHOW OLIEHKE MpPUBJIEKATEIHOCTH PpAHOHOB st
IIPOKMBAHMS U Kakue HHCTpyMeHTB QGIS mo3BosItoT NpoBECTH JaHHBINA aHAINU3?

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

Ocnoenas rumepamypa

1. 3ompnukoB MW. JI. BBenenue B TreonMH(DOpPMAIIMOHHBIE CHCTEMBl M JIUCTAHIIMOHHOE
30HAMPOBaHKE: yueOHO-MeToamueckoe mocodue / M. JI. 3ompaukoB, H. B. [mymkoBa. - Beenenue B
reorMH(pOpMaIMOHHBIE CUCTEMBI U TUCTAaHLIMOHHOE 30HapoBaHue - HoBocubupck: HoBocuOupcekmii
rocyaapcTBeHHBIH yHUBepcuTeT, 2023. - 88 c. - 978-5-4437-1498-1. - Tekct: snexkrponHsii / IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/134567.html - Pexum moctyma: mo moamnucke

2. IapmakoB A. K. Dxomorusi ypOaHM3MpOBaHHOW TeppuTOpuH: ydeOHoe mocobue / A. K.
[Hapnakos, C. P. PeB3un. - Dkonorus ypb6anuzupoBaHHoi tepputopuu - Caparos: CapaToBCKHiA
roCyIapCTBEHHBIH TexHUueckuil yHuBepcuteT umenu HO0.A. T'arapuna, ObC ACB, 2020. - 88 c. -
978-5-7433-3393-6. - Tekct: onektponnwrii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/108706.html - Pexxum mocrtyma: mo nmoamnucke

3. llpumenenue reomndopmannonHou cuctembl QGIS 3 ansa pemeHus: mMpakTUYECKUX 3a7ad:
na0opaTOpHBIA MPAaKTUKyM: J1abopartopHblii mpaktukym / cocraButenu: II. C. Kympuenko, E. II.
Bsanosa, H. B. Unbuna. - Ilpumenenue reomHdopmanmonnoit cucrembl QGIS 3 mns pemenus
IIPAKTUYECKUX 3a]a4 - BopoHex: BopoHexckuil rocyaapCcTBEHHBINM TEXHUYECKUN yHUBEpcUTeT, DbC
ACB, 2024. - 109 c. - 978-5-7731-1197-9. - Texkct: snekrponusiid. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/146999.html - Pexxum noctyna: mo moamucke

4. Genius loci n ypOaHUCTHKA: MCTOpPUYECKas cpena, MpoOIeMbl € COXpaHEHHs, TOPOICKON
maHamwadT U UCTOPHUKO-KYIBTYpHOE HACEOue, PEKOHCTPYKLHS HCTOPUYECKHX TOpOJIOB:
KoyekTuBHas MoHorpadus / M. B. Antunenxo, B. II. boukapes, E. B. I'aBpumnoBa [u ap.]; mox
penakuueii I. J[. 3abpomuna. - Genius loci u ypOaHUCTHKA: UCTOPUYECKas cpefa, MpoOJieMbl ee
COXpaHEHUsl, TOpPOJACKOW JaHAmAaPT U HUCTOPUKO-KYJIBTYpPHOE HAcCIeIue, PEKOHCTPYKIUS
ucropuyeckux ropoaoB - CapartoB: CapaTOBCKHH TOCYAapCTBEHHBIM TEXHUYECKUUA YHUBEPCUTET
nmenn 1O.A. T'arapuna, 9bC ACB, 2019. - 160 c. - 978-5-7433-3327-1. - TeKcT: 3JE€KTPOHHBIH //
IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117199.html - Pexxum poctyma: mo
MOJIITUCKE
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Hononnumenvnas numepamypa

1. 3opabsu C. O. Counanbable KOHGIUKTH ypOanuzanuu. Moayns I. YpOanusupoBanHas cpena:
yuebHoe mocobue / C. 3. 3opabsn. - CoumanbHble KOH(PIUKTH ypOaHuzamuu. Moayns I
VYp6auusupoBanHas cpena - PocroB-na-Jlony, Taranpor: WsnarensctBo HOxHOro ¢denepanbHoro
yHuBepcureta, 2019. - 116 c. - 978-5-9275-3364-0. - Tekct: snexkrponnsiii / [IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/100201.html - Pexxum goctyna: mo moamucke

2. Makkunnu Y. Python u ananus nanneix / Y. Makkunnu; nepesoa A. Cnunkuna. - Python u
aHanu3 paHHbIx - Caparos: IIpodoOpaszoBanme, 2024. - 482 c. - 978-5-4488-0046-7. - Tekct:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/145897.html - Pexum
JOCTYTIA: TI0 TIOMTUCKE

3. TutoB A. H. Bumsyammszauuss manueix B Python. PabGora c¢ Oubnmorexoii Matplotlib:
yueOHo-MeToanueckoe nocodbue / A. H. Turos, P. @. Tasuesa. - Kazans: KHUTY, 2022. - 92 c. -
078-5-7882-3176-1. - Tekct: onekrponnslii // WspmarenscTtBo Jlaws: [caiit]. - URL:
https://e.lanbook.com/book/331025 - Pexum mocTyrma: mo moamnucke

4. Jlaiikun B. U. T'eomndopmaruka: yue6Hoe mocobue / B. WM. Jlaiikun, I. A. Ymopos. -
I'eoundopmaruka - Komcomonbck-Ha-Amype, CapaToB: AMYpPCKHI T'yMaHUTapHO-TIEJaroruuecKui
rocylapcTBeHHbI yHuMBepcutTeT, Al Ilm Ap Meama, 2019. - 162 c. - 978-5-85094-398-1,
078-5-4497-0124-4. - Tekct: onektponnwrii // IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/86457.html - Pexxum noctyna: mo noamucke

5. Ilpeobpaxenckuii 0. B. CoumanbHo-3kOHOMHYECKass reorpadusi: yuyeOHO-METOANYECKOE
nocobue s CTYISHTOB reorpaguueckoro (Qaxynprera, OOy4aloOIIUXCS 110 HalpaBICHUIO
noaroroBku  OakamaBpuara 05.03.02 reorpadust (Bce peanmsyembie mpoduim), 05.03.03
kaprorpadus u reouHpopmaruka (mpoduns «reonnpopmarukar) / 0. B. IlpeoOpaxkenckuii, O. A.
oGepr. - CoumanbHo-3K0HOMHUYecKass reorpadus - CaparoB: W3marensctBo CapaToOBCKOTO
yauBepcurera, 2020. - 92 ¢. - 978-5-292-04643-1. - Tekcr: snexkrponnsiii / IPR SMART: [caiir]. -
URL: https://www.iprbookshop.ru/106273.html - Pexxum qoctyna: mo moamucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://data.gov.ru/ - ITopTan OTKpBITBIX JaHHBIX PD
. https://mintrans.gov.ru/opendata/ - MunucrepcTBo Tpancnopra PO
. https://opendata.mkrf.ru/opendata/ - IlopTran OTKpBITBIX JaHHBIX MUHUCTEPCTBA KYIbTYpbl PD
. https://rosavtodor.gov.ru/opendata - ®eaepanbHOe TOPOKHOE areHTCTBO PocaBTomop
. https://dom.gosuslugi.ru/#!/open-data - TC KKX
. https://data.mos.ru/ - [TopTanm OTKPBITEIX JaHHBIX MOCKBBI
. https://data.gov.spb.ru/ - ITopran oTkpsIThIX naHHbIX CaHkT-IleTepOypra
. https://data.gov35.ru/ - [TopTan OTKpBITHIX TaHHBIX Bosoroackoi obractu

O 00 3 N Ui B W IN

. https://mosreg.pagaloo.com/d/ru - ITopran oTKpBITEIX 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 TyTbCKOM 00JaCTH

13. https://fias.nalog.ru/ - ®enepanbHast ”HPOPMALIMOHHAS aipeCHas CUCTEMA

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

16. https://gis76.ru/ - I'eonoprain SpocnaBckoit odmactu
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17. https://geoportal.hse.ru/portal/apps/sites/#/geodata - T'eomopran IleHTpa reomaHHBIX Hu
@akynsrera reorpaduu u reonHpopmanoHHbIx TexHogoruii 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 HarmoHambHas
cucrtema npoctpaHcTBeHHbIX JaHHBIX (HCILI)

21. https://gisogd.mos.ru/home - TocymapcTBeHHass WH(OPMAIMOHHAS CHCTEMa OOECTICUCHUS
rpagoctpoutensHoit aesitensHoctu I'C O]

22. https://portal.fppd.cgkipd.ru/main - ®enepanbnbiii [Topran 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
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuenv npocpammnozo obecneyerus

(0bHOBIEHUE NPOU3BOOUMCS NO Mepe NOSABLEHUs HOBbIX 8ePCUll NPOSPAMMbL)
1. QGIS;

2. Notepad-++;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
MapxkepHas gocka - 0 mr.
Mono610K - 16 mT.
IIpoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O yKa3aHHBIM IPETONABATEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINHUCBHIBACTCS M PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKUMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma TUCIUIUIMHEI JJTsI HHBAJTUIOB U JIUI C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH
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30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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