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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:

VK-1.1/¥YM5 Odopmisats pe3yabraTsl padoT 1o cOopy, 00paboTKe U aHAIN3y JaHHBIX ,B
TOM YHCJIE€ C HCHOJB30BAHHUEM CPEICTB AaBTOMATH3AallMd W  KOMIIBIOTEPHOTO
MOZICTUPOBAHUS

VK-1.1/¥M9  OcymiecTtBiasTh  NMOUCK  HpoecCHOHAIbHOW  MHQOpPMAIMH MO
ApPXUTEKTYPHOMY OOBEKTY (TEKCTOBBIE M M300pa3HUTENbHbIE MaTepHalbl - (GoTorpadum,
OpTOroHaNbHbIC YepTexku, 3D — Mozenn)

VK-1.1/¥m10 KnaccudumupoBars U aHaIU3UPOBaTh HHPOPMAIIUIO, IS JAbHEHUIIIETO
e€ MCIOIhb30BaHUs B MPO(HECCHOHATBHON NeSTETbHOCTH
Braoems:

VK-1.1/He1 IlpaBunaMu u NpuHIMIIAME aHATN3a HHPOPMAIIMH U TEKCTOB, B TOM YHCIIE,
dunocophekux

VYK-1.1/HB5 CnocoOHOCTBIO OCYIIECTBISATh IMOMCK, KPUTHYECKUH aHAIM3 U CUHTE3
uH(pOpMaLIUK, TPUMEHSATh CUCTEMHBIIH MOAXO] ISl PEIICHHS OCTaBICHHBIX 33124

VYK-1.1/HB6 HaBbikamu rmorcka HHGOPMAIUH 10 3aJaHHBIM KPUTEPUSIM
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VYK-1.2 OcymectBiser NOUCK HHGOpMALMU JUIsl PELICHUs TOCTABICHHOW 3aJa4d 110
pa3IMYHbBIM THUIIaM 3alIPOCOB
3nams:
VYK-1.2/389 3naer HCTOYHMKM HMHPOPMAIMH OIS APXUTEKTYPHO-CTPOUTEIHHOMN
JeSITeIbHOCTH (HOpMaTuBHAs 0a3a, Ka/JacTPOBBIE NaHHbBIC, TEXHUYECKUE DPEIIAMEHTHI,
VCTOPHUKO-KYJIBTYpPHBIE UCCIIETOBAHMS)

Ymems:

VYK-1.2/¥YM7 OcymiecTBisTh NOUCK, KPUTHUECKUN aHAIM3 U CUHTE3 MH(popMmarmu amis
pelIeHus MOCTaBICHHBIX 3aj1a4, IPUMEHITh CUCTEMHBINA TOAXO0.

Braoems:

VK-1.2/HB8 HaBbrikamMu TOMCKa BapUaHTOB PEIICHUS ITOCTABICHHON MPOOIEMHOM
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-1.3/385 OcHOBHBIE HICTOYHHKH JOCTOBEPHON MH(POpMAIIH

VK-1.3/387 Ilpunnuner cbopa u aHanu3a mpodeccuoHanbHOW WHPOPMAUA B
COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a9aMHU

Ymems:

YK-1.3/¥YM3 OdopmisaTs pe3yasrarsl padoT 1mo coopy, 00paboTKe U aHATU3y JaHHBIX, B
TOM 4YHCJI€ C KCIOJb30BAaHUEM CPEICTB aBTOMATH3AllMM M KOMIIBIOTEPHOTO
MOJICIUPOBAHUS

VK-1.3/¥m7  OcymecTBisiTh  NMOUCK  MpodeCCHOHANBbHONW  HWH(pOpMAIUU 110
APXUTEKTYPHOMY OOBEKTY (TEKCTOBBIE M M300pa3UTENbHBIC MaTepuaisl - (oTorpadumu,
OpTOTOHANIbHBIC YepTexkH, 3D — Monenn);

YK-1.3/YM8 TIpuMeHsTh CUCTEMY KPUTEPHEB JJIsi OIICHKH JOCTOBEPHOCTH MCTOUYHUKOB
(HOpMAaTUBHBIC JOKYMEHTBI, IPOEKTHAS JOKYMEHTAIHSI, SKCIIEPTHBIC 3aKTFOUSHUS )

Braoems:

VYK-1.3/HB4 CrocoOHOCTBIO OCYIIECTBIATh TMOWCK, KPUTUYCCKHA aHaM3 W CHUHTE3
uHbOpMaIH, IPUMEHITH CHCTEMHBIN MOIXO/ AJIsl PEIIEHUS MOCTAaBICHHBIX 33134

VYK-1.3/HB5 HaBbikamu nmovicka HH(GOpMAIIUHU 110 3aJaHHBIM KPUTEPHIM

VYK-1.3/HB6 Texuukamu pabOTHl C NPOTUBOPEYMBBIMU JaHHBIMH (CpPaBHHUTEIbHBIN
aHaJIN3, YyCTAaHOBJIEHUE IPUOPUTETOB, IKCIIEPTHASI OLICHKA)

VK-1.4 OcymectBisieT TOUCK, cOop U 00pabOTKy MHPOPMALIUH IS PELICHUs TOCTAaBICHHON
3aa4uu
3nams:
VK-1.4/385 OcHoBHblE TpUEMBI, METOAbl M CpeAcTBa cOopa wuHpopManu 10
aApXUTEKTypHOMY OOBEKTY

VYK-1.4/387 OCHOBBI CMEXHBIX AMCLUUIUINH (TPalOCTPOUTENHCTBO, MPAaBO, SKOHOMHKA,
WH)KEHEPH S, DKOJIOTHUS) U UX B3aUMOCBS3b C APXUTEKTYPHOU JEATEIBHOCTHIO

Ymems:

VK-1.4/¥Ym2 OcymecTBisTh TOUCK HEoOXomuMoW HWHGPOpMalUM, ONMUPasCh Ha
pe3yNbTaThl aHAJIN3a TIOCTABICHHOW 3aa49H

VK-1.4/¥YM3 Hcnonb3oBaTh cpeicTBa W METOIbI pabOThl ¢ OmOMMorpaduuecKuMu u
UKOHOTpahUIeCKIMH UCTOUHUKAMH

VYK-1.4/YM5 Odopmisath pe3yabTarsl paboThI MO0 cOOpy, 00padOTKe M aHANIHM3y JaHHBIX
Ha OyMa)XKHOM HOCHTEJIe
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Braoems:

VK-1.4/HB2 Meronamu moucka, cbopa u 00pabOTKM uH(POpMAIIMK, METOIUKON
CHCTEMHOTO TIO/IX0/Ia JUIsl PEIICHHsSI TOCTABJICHHBIX 33714

VK-1.4/HB4 HaBbikamu cOopa u 00paOOTKH HHGOPMAIMH, WUMEIOIICH 3HAYEHUS IS
peayM3alii  MPaBOBBIX HOPM B COOTBETCTBYIOIIMX cdepax MpodhecCHOHATBHOM
JeSITeTTHHOCTH

VK-1.4/HB5 OcHOBHBIE IpHEMBI, METOABI M cpencTBa cOopa HHPOpPMAIUH I10
aApXUTEKTypHOMY OOBEKTY

VK-1.5 Ananusupyer MyTH pelieHus NpoOdieM MHPOBO33PEHUECKOr0, HPAaBCTBEHHOTO M
JMYHOCTHOTO XapakTepa Ha OCHOBE HCIIOJIb30BAHUS OCHOBHBIX (UIOCOPCKUX uAeH u
KaTeropuil B ©X UCTOPUUECKOM Pa3BUTHUU U COLUAIbHO-KYJIBTYPHOM KOHTEKCTE

3name:

VYK-1.5/382 OcHOBHBIE MCTOYHHKH TOJYyYCHHs] MH(POpPMAIIMU, BKIIOYash HOPMATHUBHEIE,
METOANYECKHE, CITPABOYHbIE U peepaTuBHbIE HCTOUHUKU

Ymems:

VK-1.5/YM2 OdopmisaTs pe3yabTaTsl padoT 1o c6opy, 00paboTKe U aHAIN3y JIaHHBIX, B
TOM YHCJI€ C HWCHOJB30BAaHHUEM CPEICTB AaBTOMATH3AlMd W  KOMIIBIOTEPHOTO
MOZICTUPOBAHUS

YK-1.5/¥YM5 Ocdopmnare pe3yasrarsl paboThl 1o cOopy, 00paboTKe M aHaJIU3y JaHHBIX
Ha OyMa)KHOM HOCHUTEIe

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

VYK-2 CnocobeH onpenessaTh Kpyr 3a7ad B paMKaxX MOCTaBJIEHHOU II€JH U BHIOMPATh ONTHMAJIbHbIE
CrocoObl WX pEIIeHUs,, UCXOAs M3 JEHCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECypCcOB U
OrpaHUYCHUN

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

3nams:

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

Ymemo:

VK-2.1/¥Mm1 BeiuensaTe BaXHYI M aKTyaJbHYIO TMPOOJIEMATUKY IO HUCCIEAYyeMOW Teme
JUTSL TOCTHKEHUS 11eJIh IPOEeKTa

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

VK-2.1/¥m5 TlpoBogute paboTel mo cOopy, 00pabOTKe u aHaIM3y JaHHBIX C
UCTIOJIb30BaHHEM CPEICTB aBTOMATH3AIMHA U KOMITBIOTEPHOTO MOACITUPOBAHUS

Braoems:

VK-2.1/HBl HaBblkamMM  yCTaHOBJIEGHUS  B3aUMOCBS3M MEXIY  HCCIEIyeMbIMH
npoOieMaMu U BbISIBICHHEM UX CHenU()UKU

VK-2.1/HB4 CoBpeMeHHBIMH HH(POPMAIIMOHHBIMU TEXHOJIOTUSAMHU JJISI TIOMCKA U
00paboTku nHpopManmu 006 00BEKTaX HEABUKIUMOCTH

VK-2.1/HB5 HaBbikamu cOopa, oOpaOOTKM M aHalu3a JaHHBIX C HCIIOJb30BAHUEM
CPEACTB aBTOMATH3AIMH U KOMITBIOTEPHOTO MOAETHUPOBAHUS

VK-2.2 Onpenensier cBS3U MEXKIY MMOCTAaBICHHBIMU 3a/ladaMUd M OXKHMJIA€MbI€ pe3yJIbTaTbl UX

peuieHus
3name:
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VK-2.2/385 3Haer WCTOYHMKH HMHPOPMAIMH IS APXUTEKTYPHO-CTPOUTEIHHOMN
JeSITeIbHOCTH (HOpMaTuBHAs 0a3a, KaJacTpPOBBIE NaHHbBIC, TEXHUYECKUE DPErIAMEHTHI,
VCTOPHUKO-KYJIBTYpPHBIE UCCIIETOBAHMS)

Ymems:

VYK-2.2/¥YM6 OcymiecTBisTh NOUCK, KPUTHUECKUN aHAIM3 U CUHTEe3 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 UH(OpMALIUU

VYK-2.3 Ananuzupyer miaH-rpaduK peaqu3ani TPOeKTa B IIEJIOM U BBIOUPAET ONTHUMAaTbHBIN
CHoco0 pelieHus MOCTaBICHHbIX 3a/1au

3name:
VYK-2.3/384 MeTonsl, cpecTBa MOKUCKa, CUCTEMaTH3aIuu 1 00paboTku nH(popMaIuu

Ymemu:

VYK-2.3/Ym4 [lonbupars HEOOXOJUMYIO HOPMAaTHBHYIO M CIIPABOYHYIO JOKYMEHTAIUIO
VK-2.3/YMm6 TIpumeHsATh cUCTEMY KPUTEPUEB IS OIEHKH JOCTOBEPHOCTH MCTOYHUKOB
(HOpMaTUBHBIE JOKYMEHTBI, IPOEKTHAs TOKYMEHTALUs, SKCIIEPTHBIE 3aKITFOUCHHUS)
Braoemy:

VK-2.3/H4 HaBbikamu cOopa u 00paboTku MH(POpPMAIMK, UMEIOLIEH 3HAYCHHS IS

peayizaluy MPaBOBBIX HOPM B COOTBETCTBYIOUIMX cdepax MpodhecCHOHATBHOM
JeATEIbHOCTU

VK-2.3/HB6 Texnukamu pabOThI ¢ MPOTUBOPEUYUBBIMH JAHHBIMHU (CPaBHHUTEIIbHBIN
aHaJIN3, YCTAaHOBJICHUE IPHOPHUTETOB, KCIIEPTHAS OI[CHKA)

VK-2.3/HB7 OmbiToOM pa3pabOTKH CTpaTeTuyd pelieHUus NPOOJEMHOW CHTyallud Ha
OCHOBE CHCTEMHOTO U MEKIMCIUIUTMHAPHBIX TTOIXOI0B

VK-2.4 B paMmkax MOCTaBJICHHBIX 3a7ad ONpPEACNISIET UMEIOMIMECS PECYpPChl U OTPaHUYCHHS,
NeICTBYIONINE TPAaBOBbIE HOPMBI

3name:

VYK-2.4/385 OCHOBBI CMEXHBIX IUCHHUIUIAH (TPagoCTPOUTEILCTBO, MPABO, SKOHOMHUKA,
WH)KEHEPH S, KOJIOTHUS) U UX B3aUMOCBS3b C apPXUTEKTYPHOU IESTEIbHOCTHIO

Ymems:

VYK-2.4/YM3 YyacTBOBaTh B aHAJIN3€ COAEPKAHMs MMPOEKTHBIX 3a/1a4, BRIOOpE METOAOB U
CPEICTB UX PELIEHUS

VK-2.4/YM5 BeicTpanBaTh NPUYHMHHO-CICICTBEHHBIE CBS3M MEXIY 3JE€MEHTaMH
poOIEeMHOM CUTYallMy M MIPOrHO3UPOBATh PE3YJAbTaThl MPEAIaracMbIX peleHUHA
Braoemy:

VK-2.4/HB3 HaBbikamMu, TIO3BOJISIOIIMMHU OIPEACIATh KpPyr 3aJad B paMKax
IIOCTABJICHHOW LI€JIM M BBIOMpAaTh ONTHMAJbHBIE CIIOCOOBI MX PEIIEHUs, MCXOId W3
JEHCTBYIOIIUX IIPABOBBIX HOPM, UMEIOIIMUXCS pECYPCOB M OTPaHUYCHUN

VK-2.4/HB5 Metonukoli MEXAMCUMIUIMHAPHOTO aHaju3a MPOOJEeMHBIX CHUTYyalldil B
APXUTEKTYPHOU IPAKTUKE

VK-2.5 OrmenuBaer pelieHHe MNOCTABICHHBIX 3aJad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBHHM C 3aIUIAHUPOBAHHBIMH pE3yJAbTaTaMd KOHTPOJS, TPU HEOOXOTUMOCTH
KOPPEKTHPYET CIOCOObI pemieHUs 3aJad W BBEIOMPAET ONTHUMAJbHBIA CIOCOO pelleHus
MTOCTaBJICHHBIX 33]1a4

3namu:

VK-2.5/311 Cneunduky u 0COOCHHOCTH HCCIEAyeMOH MpOOJEMaTHKUA C IEJbI0 MpHU

HEO0OXOIMMOCTH KOPPEKTHUPOBKHU CIIOCOOOB PEIICHHSI HCCIICyEMOU MPOOIEMBI

Ne 000000216 Crpanura 7 u3 21



Ymems:

VYK-2.5/YM3 VdacTtBoBaTh B aHaIM3€ COMEP KaHMS MTPOCKTHBIX 3a/1a4, BLIOOPE METO/IOB U
CPEICTB UX PELICHUS

VK-2.5/Ym4 TlpumeHSTh COBpPEMEHHBIE TEXHOJOTUM Il TIOMCKa M 00paboTKH
uHbopMaIu

Braoems:

VK-2.5/HBl HaBbikamu OLIEHMBaHHMS M aHAIM3a PE3YJbTAaTOB PEIICHUS MOCTaBICHHON

3a/ladud C TENbI0 BO3MOXHON KOPPEKTHPOBKU MPH HEOOXOTUMOCTH Crocoba pemieHus
POOIIEMBI

[IK-6 Cnocoben paboTaTh C MPOCTPAHCTBEHHBIMU JAHHBIMHU, HEOOXOIUMBIMHU JJISI KOMIIJIEKCHOTO
IPaIOCTPOUTEIIFHOTO aHalM3a MW HaIAHO TMPEACTABIATh TMONYYEHHYI0 HWH(OpMaIuo s
HCCIIEIOBATENBCKON IEATEIIbHOCTH U MPE3EHTAIUN

[IK-6.1 IlpumeHsier  MeTOAbl  NPOCTPAHCTBEHHOTO  aHAIW3a C  HUCIOJIb30BAHUEM
npodeccuonanbHoro 10 myis BeIsiBIeHUS TPOOIeM YpOaHU3HUPOBAHHBIX TEPPUTOPHIL
3namu:
[1K-6.1/312 Mertoasl MPOCTPAHCTBEHHOTO aHammza  C MCIIOJIb30BaHUEM
npodeccuonanpHoro 1O nmst BeIsiBIEHUS TPo0OIeM YpOaHU3UPOBAHHBIX TEPPUTOPHI
Ymems:
[MK-6.1/¥YM3 YMeeT mpuMeEHSTh METObI MPOCTPAHCTBEHHOTO aHANW3a /ISl BBISBICHUS
npo6ieM ypOaHU3UPOBAHHBIX TEPPUTOPHUIL
Braoems:
[1K-6.1/HB2 BnaaeeT HaBbIKAMU TPUMEHEHHUS METOJOB MPOCTPAHCTBEHHOTO aHaIM3a
JUISL BBISIBJICHUSI Tpo0sieM ypOaHN3UPOBAHHBIX TEPPUTOPHIA

[1K-6.2 OnpenensieT moTeHIIMAIbLHBIE HCTOYHUKHU TPOCTPAHCTBEHHBIX JTAHHBIX, HEOOXOIUMBIC
JUTSl peIIeHUs TTIOCTaBIICHHOH 3a/1auu

3name:

[1K-6.2/3u01 IlpuHuunbel W OCOOEHHOCTH TMPOCKTUPOBAHMS  KapTorpaduaeckoi
MPOAYKIUHU (TIPOU3BEACHHH)

Ymemu:

[K-6.2/Ym1 PazpabarbiBath KOHLIETILINN KapTorpaduyeckoit IPOAYKLINN
(TpoM3BEZCHUI) C YUETOM 3apyOEkKHOI0 U OTEUECTBEHHOTO OIbITa

Braoems:

[1K-6.2/HB1 Co3nanneM KOHIENIIMU KapTorpapudeckor MpoayKiuu (MMPOU3BEICHUN) C
YUETOM 3apyOe)KHOTO M OT€YECTBEHHOTO OIBITA

[TK-6.3 O60cHOBBIBaET BHIOOP MTPOTrpaMMBbI JIJIsi BU3YaJIU3aIMK MPOCTPAHCTBEHHBIX TAHHBIX
3Hamo:

[MK-6.3/352 OcHOBHBIC MPOTPaMHBIE KOMIUICKCHI HJIsi CO3MaHUsl KapTorpadudecKoi
BU3YaJIU3alUU

Ymemns:
[1K-6.3/YMm3 PazpabareiBaTh JiereHy KapThl M1 OUOIHOTEKY YCIOBHBIX 3HAKOB
Braoems:

[IK-6.3/HB1l HaBbikamu BbIOOpa TporpaMM JUIsl  BU3yalHM3alldd; TpPUEMaMHU
XyJOXKECTBEHHOTO  pa3HOOOpazus [UIsl  BBIPAXKEHUS  apXUTEKTYPHOTO  3aMbICliia
MO-CPEJICTBOM TPEXMEPHON BU3yaN3allun

3. Mecto aucuumimHbl B cTpykrype OII
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HNuctummmaa  (momyns) b1.B.JIB.02.03  «lopoackue maHHBIE» OTHOCHTCS K (OPMHPYEMOM
y4acTHUKaMU 00pa30BaTeIbHBbIX OTHOIIEHUN YacTu o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 7.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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7 cemecTp 72 1 2 16 | 56 3auer
Bceero 72 2 16 | 56

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

00y4eHHs1, COOTHECCHHBIC C
pe3yibTaTaMi OCBOCHHUS

[Tnanupyemblie pe3yabTaThl
MIPOrPaMMBbI

[IpakTyeckue 3aHATUS
CamocrosTenpHas paboTa

Bcero

=]

Pasznen 1. ®opMarbl ropoacKuX 9 1 VK-1.1
JAHHBIX YK-1.2
YK-1.3
YK-1.4
YK-1.5
YK-2.1

YK-2.2
Tema 1.1. Topoackue nauusie, o0 1 8 yxko3

THUIBI U OPMATHI UX VK-2.4
Hpe/ICTaBICHHUS. VK-2 ' 5

ITK-6.1
I1K-6.2
I1K-6.3

Ne 000000216 Crpannra 9 u3 21



Pasnen 2. OTKpbITHIE TOPOACKHUE 5 1 4| VYK-1.1

JaHHbIE YK-1.2
VK-1.3
YK-1.4
VK-1.5
YK-2.1
Tewma 2.1. OTKpBITbIE HCTOYHUKHU 5 1 4 §§:§§
JMaHHBIX TS TOTYYCHHUS VK24
TOPOJICKMX JTaHHBIX VK25
[1K-6.1
[1K-6.2
I1K-6.3
Pa3nen 3. 'eonnopmannonHoe 58| 14| 44| VK-1.1
MOJIeTUPOBAHHE TOPOIACKHX YK-1.2
JTAHHBIX VK-1.3
Tema 3.1. Unctpymentsl padoteic| 4| 2| 2| YK-14
OTKPBITHIMH TOPOJICKUMH VK-1.5
JIAaHHBIMH B T€OMH()OPMAIIMOHHBIX YK-2.1
cucTemMax VK-2.2

Tema 3.2. I'eounpopmanimonHoe 12 2| 10| YK-2.3

MOJIEINPOBAHUE PEKPEAIHOHHOM VK-2.4
JOCTYIHOCTH TOPOIACKHX VK-2.5
TePPUTOPHIL [1K-6.1
Tema 3.3. Co3manne Web-kapThl 8 2 6 gII<<-66§
Tema 3.4. Metoasl 00pabOTKH u 8 2 6 '

aHaJM3a TOPOACKHX JTaHHBIX C
UCTIOJIb30BaHUEM SI3bIKA
nporpammupoBanus Python

Tema 3.5. MeToap!l BU3yanu3auuu 8 2 6
TOPOJCKUX JaHHBIX

Tema 3.6. PacTtpoBble ropoackue 8 2 6
JaHHBIC

Tema 3.7. ®opMupoBaHUE HOBBIX 3 1 2
HaOOPOB rOPOICKUX JTAHHBIX

Tema 3.8. KommekcHas oneHka 7 1 6

MMPUBJICKATCIIbBHOCTH paﬁOHOB pInIb
IMPOXKUBAHUS C UCTTIOJIb30BAHUCM
COBPCMCHHBIX UHCTPYMCHTOB
aHaJIn3a ropoACKUX NaHHBIX

HToro 721 16| 56

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUILIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. @opmamot 20p00CKUX OAHHBIX

Tema 1.1. I'opoockue Oannvie, munvl u popmamsl ux nPeoCmMasieHus.

UYro Takoe ropojickue aaHHbIe. BHIBI TOpOJACKUX HaHHBIX. Mcmonb30BaHHe TOPOACKHMX NaHHBIX B
ApXHUTEKTYPHON/TPaIOCTPOUTENBHON NesTeTbHOCTH. DOpMaThl MPEICTABICHUS TOPOACKUX TAHHBIX.
Ocobennoctn TekcToBbIX (opmaroB maHHBIX (JSON m CSV), Bektopubix (SHP, GeoJSON,
DWG/DXF) u pactpoBsix (JPEG, PNG, TIFF u GeoTIFF).
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Pazoen 2. Omkpvimeule 20poocKue 0anuwle

Tema 2.1. Omkpvimoie UCMOYHUKU OAHHBIX 0151 ROJYYEHUSI 20POOCKUX OAHHBIX

O0630p OCHOBHBIX POCCHUCKMX HCTOYHHKOB OTKPBITHIX JTaHHBIX: MOPTaJl OTKPBHITHIX AaHHBIX PD,
MOpTal OTKPBITHIX NAaHHBIX MMHHCTEPCTB TpaHCHOPTa U KylabTypbl P®D, pernoHanbHble MOPTAJIBI.
Hcnonp30BaHNE OTKPBITHIX JAHHBIX B PEIIEHUH 3aja4 TOPOJCKOTO TUIAaHUPOBAHUS.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

TectupoBanue

Pazoen 3. I'eounghopmayuonnoe mooenuposanue 20poOCKUX OAHHHIX

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

Hcnonb3oBanue reouHpopmannoHHoil cucreMbl QGIS nans moiydeHHsT OTKPBITBIX TOPOACKHX
nauubiX. M3yuenne ['IC nuncrpymenToB. 3HakoMctBO ¢ OpenStreetMap. Ctpykrypa nanueix OSM,
KJIIIOYM U Teru. 3arpys3ka u pabora ¢ naHHsiMH U3 OSM. 3HakoMcTBO ¢ API, 3arpy3ka OTKpBITBIX
JAHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Tema 3.2. [Teoungopmayuonnoe mooenuposarue pekpeayuoHHoOU OOCMYNHOCMU 20POOCKUX
meppumoputi

AHanu3 00ecreueHHOCTH TEPPUTOPUH peKpeallioHHbIMU 30HaMu. [locTpoeHue 30H 00CTyKUBaHUs
Y MapIIPyTOB MEIIEXOJHOU TOCTYMHOCTH. MeTo/bl OLIEHKH MENIEXOAHON JOCTYIMHOCTH O 0ObEKTOB
pekpeanuu.  OmpeneneHre  COOTBETCTBHM  IMOJYYEHHBIX — PE3yJbTaTOB C  HOPMAaTHUBHBIMU
TpeboBanusiMu. DopmupoBaHHe TeOMHGOPMAIIMOHHON MOJEIN PEKPEAMOHHON JOCTYITHOCTH
TOPOJICKUX TEPPUTOPHUIA

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.3. Cozoanue Web-kapmoi

3nakoMcTBO ¢ (yHkuuoHaaoM NextGIS Web. [lyOonmukammst nanaeix u mpoektoB. CozmaHue
nHTepaktuBHOM Wed-kaptel B cpene NextGIS Web.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

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

ba3zoBeie omepanuu ¢ rOpoICKMMH JaHHBIMHU: uYTeHHE (AiJIOB, MPOCMOTP JAHHBIX, M3BJICUCHUE
arpuOyToB, ¢uibTpanys, o0padoTka M aHaIM3 TOPOACKHUX JAHHBIX C HCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus Python. Mcnonb3oBanue 6ubnuorex Python pandas, geopandas, shapely, numpy
JUISL aHAJIN3a TOPOJICKUX JTAHHBIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.5. Memoovwl suzyanuzayuu 20poOCKUx OaHHbLX

Coznanue TeMaTHYECKUX KapTocXeM M oTueTHOW aokymeHTauuu B QGIS. OcHOBBI HHTEpAaKTUBHON
Buzyanu3auu B Python. [TocTpoenue rpadukoB u auarpamm.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.6. Pacmposvle 2opoockue oanHble

3nakomcTBO ¢ Google Earth Engine. Mcnonb3oBanue Google Earth Engine B xauectBe miatgopmbl
1T TEONIPOCTPAHCTBEHHOTO aHAJIM3a TOPOACKHX TeppuTopuid. [lomyueHrne pacTpoBBIX JaHHBIX U3
Google Earth Engine. PaGora ¢ pacTpoBbIMH JaHHBIMH, MOAETHpoBanue Ha ocHoBe LIMIT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.7. @opmuposanue HOBbIX HAOOPOE OPOOCKUX OAHHBIX

BosmoxkHOoCTH co3nanust HA0OPOB TOPOJCKUX JaHHBIX. DOpMHUpOBaHHE HOBBIX HAOOPOB TOPOJICKHUX
JAHHBIX C UCIOJIB30BAaHUEM I€OKOIMPOBAHUS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.8. Komnnexkcnas OYEeHKa npuejiexamelbHocmu paIZOHOG ons nposHCUBAHUA C UCNOTIb30BAHUEM
COBPEMEHHBIX UHCMPYMEHNO6 AHAIU3A 20p00CKUX OAHHBIX

OneHka TUIOTHOCTH TOPOACKOW 3acTpOMKH. AHAIM3 JOCTYMHOCTH KJIIOYEBBIX OOBEKTOB
MHPPACTPYKTYpPbI: TPOJOBOJILCTBEHHbIE OOBEKTHI, 00Opa30BaTeNIbHBIE U JOCYTOBBIE YUPEKICHHS.
HccnenoBanue pa3HooOpa3us OOBEKTOB TOpOACKOWM cpebl. IIporHo3upoBaHHMEe M MOATOTOBKA
PEKOMEHAIMI TI0 pa3MEIIEHUIO HOBBIX OOBEKTOB U YIyUIICHUIO KayeCTBA TOPOJCKOM CpeIbl.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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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, 7 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. KomnnekcHas oyeHka npugiekamenbHOCMU paioHo8 OJisi NPOHCUBAHUS C UCNONb308AHUEM
COBPEMEHHBIX UHCMPYMEHMO8 AHANU3A 20POOCKUX 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
6) J1i1st penakTHpOBaHUs TOPOJCKUX JaHHBIX
B) /lJi1 MOATOTOBKM pPEKOMEHIAIMH MO pa3MEIIEHUI0 HOBBIX OOBEKTOB M YIYYIIEHHIO KauecTBa
TOPOJCKOM Cpesbl
r) s co3nanus JOKyMeHTaluu
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

7 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. Haz0BUTE HECKOIBKO POCCUICKUX 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
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1. 3ompnukoB WM. JI. Benenwe B TreonMH(OpPMAIIMOHHBIE CHCTEMBl M JIUCTAHIIMOHHOE
30HIMpOBaHME: Y4eOHO-MeToauueckoe Tmocobue: ydeOHo-meroanuyeckoe mocobue / W. ]l
3onbHukoB, H. B. I'mymkoBa. - BBenenue B reonH(pOpMalMOHHbIE CHUCTEMbI U JUCTaHIIMOHHOE
3oHnupoBanue - HoBocubupck: HoBocubupckuii rocynapcTBenHslii yuuBepeutet, 2023. - 88 c. -
078-5-4437-1498-1. -  Tekcr: onekrponnwni. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/134567.html (mara oOpamenus: 16.03.2025). - Pexum nocryma: mo
MOATHCKE

2. apnakoB A. K. Dxonorust ypOaHU3UPOBAHHOW TEPPUTOPHUH: ydeOHOE mMocolue: ydeOHoe
noco6ue / A. K. Illapnakos, C. P. PeB3un. - Dkonorust ypOaHU3MpoBaHHON Tepputopun - CapaTos:
CaparoBckuil rocygapcTBeHHbIM TexHudeckuil yHuBepcutreT umeHu FO.A. I'arapuna, ObC ACB,
2020. - 88 c. - 978-5-7433-3393-6. - Texkct: anekrponHbiid. // [PR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/108706.html (mara oOpamenus: 16.03.2025). - Pexum nocryma: mo
MOATHCKE

3. Ilpumenenue reomndopmanroHHoi cuctemMbl QGIS 3 mist pemeHus MpakKTUYECKUX 3ajad:
JabOpaTOpPHBIN MpakTUKyM: J1abopartopHblid mpakTukyMm / coctaButenu: I1. C. Kympuenko, E. II.
Bsnosa, H. B. Unbuna. - Ilpumenenne reomndopmamnuonnoir cucrembl QGIS 3 mis pemeHus
MpaKTU4YECKuX 3a11a4 - Boponexx: BopoHexkCkHil rocy1apCTBEHHBIN TeEXHUYECKUN yHUBEpCcUTET, DBC
ACB, 2024. - 109 c. - 978-5-7731-1197-9. - Tekcrt: snextponssiil. / IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/146999.html (mara o6pamenus: 16.03.2025). - Pexxum mocrymna: mo
HOATMHUCKE

4. Genius loci n ypOaHUCTHKA: MCTOpPUYECKAas cpena, MpoOIeMbl € COXpaHEHHSs, TOPOICKON
maHaAmwadT U UCTOPHUKO-KYIBTYpHOE HAClIEOue, PEKOHCTPYKLHS HCTOPUYECKHX TOpOJOB:
KOJIJIEKTHBHAs MOHOTpadus: KoyuleKTuBHas MoHorpadus / M. B. Aatunenko, B. I1. boukapes, E. B.
I'aBpusioBa [u 1p.]; mox pemakimeit I. JI. 3abponuna. - Genius loci u ypbaHUCTHKA: HCTOpUUYECKAs
cpena, mpoOJieMbl €€ COXpaHEeHMs, TOPOACKOM JaHamapT U HCTOPUKO-KYJIBTYpHOE Hacleaue,
PEKOHCTPYKIIMSI UCTOPUYECKUX ropoaoB - CaparoB: CapaTOBCKHUI TrOCyAapCTBEHHBIM TEXHUYECKUN
yHuBepcuter umenu FO.A. I'arapuna, ObC ACB, 2019. - 160 c. - 978-5-7433-3327-1. - Tekcr:
anektpoHubii. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117199.html (nmata
obpamenust: 16.03.2025). - Pexxum nocTyrma: 1mo moanmcke

Hononnumenvnasn rumepamypa

1. 3opabsu C. O. CounanbHble KOHGIUKTH ypOanuzanuu. Moayns 1. YpOanusupoBanHas cpena:
yuebHoe nocobue: yuebnoe nmocodbue / C. 3. 30padsiH. - CounanbHble KOHQIUKTH YpOaHU3AIHH.
Monyns 1. YpOanusupoBannasi cpena - Pocros-nHa-/lony, Taranpor: WznarensctBo HOxHOTO
denepanpHOro yHUBepcuteTa, 2019. - 116 c. - 978-5-9275-3364-0. - Tekct: anekrponHsIit. // IPR
SMART: [caiir]. - URL: https://www.iprbookshop.ru/100201.html (nara obpamenus: 16.03.2025). -
PexxuM nocrymna: 1o noamucke

2. Makkunanu Y. Python u ananu3 ganueix / Y. Makkunnu; nepeBog A. Ciaunkuna. - Python u
aHanu3 gaHHbiX - CaparoB: I[IpodoOpazoBanme, 2024. - 482 c. - 978-5-4488-0046-7. - Tekcr:
anekTpoHubid. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/145897.html (mara
obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moanmcKe

3. TuroB A. H. Bmsyamuzamums nanaeix B Python. PaGora ¢ oOmbnmorexoit Matplotlib:
y4eOHO-MeTOoInYeCcKoe Mmocooue: yueoHo-Meronuueckoe nmocodbue / A. H. Turos, P. ®. Ta3uesa. -
Busyanmuzamus nanaeix B Python. PaGora ¢ OuOmuotexoit Matplotlib - Kazans: M3znarenbctBo
KHUTY, 2022. - 92 c. - 978-5-7882-3176-1. - Tekcr: anekrponusiii. / [PR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/129225.html (mara ob6pamenus: 16.03.2025). - Pexxum mocrymna: mo
MOJIITUCKE

4. Jlaiikun B. U. Teoundopmaruka: yuebHoe nocodue: yuedHoe mocodbue / B. U. Jlaiikun, I A.
Yopos. - l'eonndopmaruka - Komcomonbck-Ha-AMype, Caparos: AMypckuit
IYMaHUTapHO-IIEJarornYeCcKuii rocy1apcTBeHHbIN yHuBepcuteT, Al [lm Ap Meaua, 2019. - 162 c. -
978-5-85094-398-1, 978-5-4497-0124-4. - Tekcr: snekrponnsiii. / IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/86457.html (mara obpamenus: 16.03.2025). - Pexxum noctyma: 1o
TTOJIITUCKE
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5. Ilpeobpaxenckuii 0. B. CoumanbHo-3kOHOMHYECKass reorpadusi: yuyeOHO-METOAUYECKOE
nocobue s CTYISHTOB reorpaguueckoro (Qaxynprera, OOy4aloOIIUXCS [0 HalpaBICHUIO
noaroroBku  OakamaBpuara 05.03.02 reorpadust (Bce peanmsyembie npoduim), 05.03.03
kaprorpadus u reomHdopmaruka (npoduib «reonHpoOpMaTHKa»): y4eOHO-METOAHYECKOe mocodue
IVl CTYIEHTOB reorpaduyeckoro Qaxyinprera, OOyYaroIIUXCS I10 HAMpaBlICHUIO MOJATOTOBKH
6akanaBpuara 05.03.02 reorpadust (Bce peamusyemsbie mnpo¢unn), 05.03.03 xaprorpadus u
reonHdopmaruka (mpodpuis «reounpopmaruka») / 0. B. IlpeoGpaxenckuit, O. A. Ilobepr. -
CoumanbpHo-3k0HOMHYecKast reorpadus - Caparos: M3marensctBo CapaToBCKOTO YHUBEPCHUTETA,
2020. - 92 c. - 978-5-292-04643-1. - Texkct: snekrponHbiii. // [PR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/106273.html (mara obpamenus: 16.03.2025). - Pexxum noctyna: 1o
MOATHCKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHeT», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://data.gov.ru/ - IlopTan OTKpBITEIX JaHHBIX PO
. https://mintrans.gov.ru/opendata/ - MunuctepcTBo Tpancnopra PO
. https://opendata.mkrf.ru/opendata/ - [Topran OTKpBITBIX TaHHBIX MUHHCTEPCTBA KYJIBTYyphl PO
. https://rosavtodor.gov.ru/opendata - ®enepanbHoe 1opoxHOE areHTcTBO PocaBronop
. https://dom.gosuslugi.ru/#!/open-data - TUC KKX
. https://data.mos.ru/ - [TopTas oTKpBITHIX JTaHHBIX MOCKBBI
. https://data.gov.spb.ru/ - ITopran oTkpbeIThIX qaHHBIX CaHkT-IleTepOypra
. https://data.gov35.ru/ - [Topran oTKpBITEIX AaHHBIX Bonoroackoit obmactu
. https://mosreg.pagaloo.com/d/ru - IlopTan OTKpBITEIX JaHHBIX MOCKOBCKOW 001aCTH
10. https://rgis.mosreg.ru/v3/#/ - T'eonopran [TomMoCKOBbsI
11. https://data.yarregion.ru/ - [TopTam OTKpBITBIX JaHHBIX SpociaBckoi 001acTh
12. https://www.opendata71.ru/ - [TopTan OTKpBITHIX TaHHBIX TyabCKOM 06macTu
13. https://fias.nalog.ru/ - ®enepanpHas nHGOpPMAITMOHHAS aJPECHAS CHCTEMaA
14. https://fedstat.ru/ - EqunHast Me:xBeJOMCTBEeHHAs cratuctudeckas cucrema EMUCC
15. https://geoportal klgd.ru/index.php/view/map/ - I'eonopran Kanuaunarpama
16. https://gis76.ru/ - [eonopran SpocnaBckoit oOnactu

17. https://geoportal.hse.ru/portal/apps/sites/#/geodata - T'eomopran IleHTpa reomaHHBIX u
®daxkynpTreTa reorpadun u reonHGpopManuoHHbIX TexHojaoru HUY BIID

18. https://geoportal.rgo.ru/ - T'eomopran Pycckoro reorpaduueckoro odmiecTBa
19. https://pub.fgislk.gov.ru/map/ - Ilyonuunas necHas kapra

20. https://nspd.gov.ru/#top_section - IlopTanm mnpocTpaHCTBEHHBIX JaHHBIX HammoHampHas
cuctemMa mpoctpancTBeHHBIX AaHHBIX (HCITJI)

O 00 3 &N v A W N

21. https://gisogd.mos.ru/home - TocymapcTBeHHass wHGOPMAIMOHHAS CUCTEMa OOCCIECUYCHHS
rpagoctpoutenbHoi aesrenabHocTu [IC OIJ]

22. https://portal.fppd.cgkipd.ru/main - ®denepanpubiii [Topran IlpoctpancTBeHHBIX JlaHHBIX
Pockanactp

23. https://fgistp.economy.gov.ru/design/main - ®enepanpras ['MIC TepputopuaibHOTO
[Tnanuposanus (GT'UC TII)

24. https://pod.gptl.ru/ - ITopTan oTKpeITEIX JaHHBIX [[33

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Ilepeuenv npocpammnozo obecneyerus

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

2. Notepad-++;

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VY4ebHas ayquTopus
MapxkepHas gocka - 0 mr.
Mono610K - 16 mT.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C nenpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH JTOMAIIHHAE
paboThI O yKa3aHHBIM IPETOABATEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  TNpEAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINHUCBHIBACTCS U PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalluii, BHAECO- M  ayaAuOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoil cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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