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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Hucuumummaa "I'eoundopmarmonnsie cuctembl" (I'MC) nHampaBieHa Ha
M3Y4YEHUE COBPEMEHHBIX TEXHOJIOTHI TPOCTPAHCTBEHHOI'O AHAIIN3a, BU3YaJIU3alluH
W YNpaBJICHUs J@HHBIMU JUIA PEIICHUs 3aad TPAHCIOPTHOIO IJIAHUPOBAHUS U
ONTUMHU3AIMUA TOPOJICKON MOOMIBHOCTH. B pamkax Kypca paccMaTpuBaroTCs
MeTobl cOopa, OOpabOTKM W HHTEPHpPETAlMH TE€OJaHHBIX, MOJEIUPOBAHUE
TPAHCIIOPTHBIX TOTOKOB, a Takxke mnpuMmeHeHue ['MC-uHCTpyMeHTOB uIst
MPOEKTUPOBAHUS. U MOHUTOPUHTA TPAHCTIOPTHOM UHPPACTPYKTYPHI.

OcoOb1ii  akueHt jaenaercas Ha wuHTerpamuio [UMC ¢ cucremamu
MHTEJJIEKTYJIBHOTO YIIPaBIICHUS TPAHCIIOPTOM (UTCO), aHanu3
MAaCCaXUPOIOTOKOB,  OLIEHKY  JIOCTYIHOCTM  TPAHCHOPTHBIX  y3JOB H
MIPOTHO3UPOBAHUE PA3BUTHUS TPAHCIIOPTHBIX CETEH.

[{enb ocBOEHUS TUCUUIUIMHBL: (HOPMUPOBAHUE Y CTYJEHTOB KOMIETCHLIUN B
o0jacT TPUMEHEHUS TEeOMH(POPMAIMOHHBIX TEXHOJOTMH Ui  aHajiu3a,
IPOECKTUPOBAHNS M YIPABJICHHUS TOPOJCKMMHU TPAHCHOPTHBIMH CHCTEMAaMH,
BKJIFOYAs:

- POCTPAHCTBEHHOE MOJEIMPOBAHUE TPAHCIIOPTHBIX MPOLIECCOB;

- IPUHATHE 0OOCHOBAHHBIX PEUIEHUI HA OCHOBE I€0/IaHHBIX;

- ucnoJibzoBanue cneruanuzupoanHoro 110 (ArcGIS, QGIS, TransCAD u
Ip.) AJiS TPAHCIOPTHOTO MIJIaHUPOBAHMUS.

3ajaun OCBOCHMS TUCLMILIMHBIL:

1. Teopernueckasi MOArOTOBKA:

WN3yyenue  OCHOB  TeOMH(POPMATHUKH,  MPUHIMUIOB  pabOTBl  C
MPOCTPAHCTBEHHBIMU JAaHHBIMH.

Anaim3 pomu [MC B ynpaBineHMH TpaHCHOPTHBIMM — CHCTEMaMU
(MapupyTH3anus, JOrUCTUKA, MH(YPACTPYKTYPHOE INIAHUPOBAHUE);

2. IIpakTuecKre HaBbIKU:

OcBoeHue METOJOB CO3/aHMS M PENAKTHPOBAHUA MHUQPPOBBIX KapT
TPAHCIIOPTHBIX CETEU.

Pa3paboTka reoaHaIUTHYECKUX MOJIETEH AJIs1 OLIEHKH 3arpyKEHHOCTH JIOpOT,
30H 0XBaTa OOIIECTBEHHOT'O TPAHCIIOPTA, JOCTYITHOCTH KIIOUEBBIX OOBEKTOB.

Pabota ¢ mannbiMu GPS, naTyukoB IBMXKEHUS W JPYTUX HUCTOYHUKOB Big
Data B TpancnopTHO# cdepe.

3. IIpuknagHoEe NpUMEHEHHUE:

Ucnonp3oBanne ['MC nmms  onTUMM3aIiid  MapIipyToB  OOIIECTBEHHOTO
TpaHCIOpTa.

Busyanuzaiusi 1 uHTEprpeTauusl JaHHBIX JUIsl IPUHSATHS YIPABICHUECKUX
penieHuil (HarpuMep, pa3MeIIeHe HOBBIX OCTaHOBOK, aHAJIN3 aBAPUIUHOCTH).



Wurterpamst TMC ¢ BIM-texHonorusiMu 1Opud  IOPOEKTUPOBAHHUH
TPAHCIIOPTHBIX y3JI0B.

4. IIporpammHOe o0OecrieueHue:

[Ipaktukym no padore ¢ npodeccuonanbabiMu ['MC-mnatdhopmamu (ArcGIS
Pro, QGIS, Maplnfo).

[IpumeHeHne Mojysell TpaHCHOPTHOTO MOJEIUpoBaHus (Hanpumep, PTV
Visum, Aimsun).

5. IIpoeKTHO-OpUEHTUPOBAHHBIN MTOAXOL:

BeimonHeHne KeiicoB Ha pealbHbIX JaHHBIX (HampuMmep, aHaIW3
TPAHCIIOPTHOM CETH KOHKPETHOTO TOPOAA).

Pa3paboTka npennokeHuil o yJIydleHU0 TPAHCIIOPTHON HHPPACTPYKTYpHI
¢ ucnionpzoBanueM [ UC-uHCTPYMEHTOB.

2. Ilnanupyemblie pe3ynbTaTbl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpYyEMBIX pe3yJbTaTOB OCBOCHHS  0Opa30oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

IIK-5 - CnocobeH uCHOIB30BaTh COBPEMEHHBbIE HWHGOPMAIMOHHBIE
TEXHOJIOTUU, TPOrPAMMHO-MOJICIUPYIONINE KOMIUIEKCHI IPU PELICHUU 3ajad
TOPOJICKOTO TPAHCIIOPTHOTO IIAHWPOBAHUS U OpTraHU3aIUU JIOPOKHOTO JIBHXKECHHUS
U pa3zpabaThiBaTh TPAHCIOPTHBIE MOJCIN PA3IUYHBIX YPOBHEH KaK WHCTPYMEHT
ONTUMH3ALIMU TTPOILIECCOB YIIPABJICHHS B TPAHCTIOPTHOM KOMILJIEKCE .

OOGyuenue 1o JuCcUUIUIMHE (MOIYJII0) MPEANOJIaraet, yTo Mo ero pe3yibraTaM
oOyyaromuiicst Oyier:

3HaTh:

OcCHOBBI T€OMH(POPMAIIIOHHBIX TEXHOJIOTU;

[Mpunmuner padotet 'MC, ux poib B yOpaBICHUH TPAHCHOPTHBIMU
CUCTEMaMM, BUJABl TPOCTPAHCTBEHHBIX JaHHBIX (BEKTOPHBIE, pPACTPOBBHIE,
aTpuOyTUBHBIE);

HopmatuBHo-nipaBoByto 0a3zy, perynupymolnyr wucnois3opanue [TMC B
TpaHCHOPTHOM  IaHupoBanuu (Hampumep, ['OCTeI, rpamocTpouTenbHBIE
pErJIaMeHThI);

Mertozapl aHanM3a TPAaHCIIOPTHBIX CUCTEM;

KiroueBbie mokazaTenu TPaHCHOPTHOM HWHEOPACTPyKTYphl (MPOIYyCKHas
CIIOCOOHOCTB, 3arPy>KEHHOCTb, TOCTYITHOCTb), METO/IbI X pacyeTa ¢ MpUMEHEHUEM
I'ncC;

Ocobennoctu wunHTerpauun [MC ¢ cucremMamMu HMHTEIIEKTYyaJbHOTO
tpancnopta (MUTC) u Big Data ayi1 MOHUTOpUHTa TACCAXXUPOIOTOKOB.



Ymersb:

[Tpumensats [ UC-uHCTpYMEHTHI )11 TPAHCIIOPTHOT'O IUIAHUPOBAHHS;

Co3naBaTh LUQPOBBIE KapThl TPAHCIOPTHBIX CETEH, AHATU3UPOBATH HX
TOIIOJIOTHIO U BBISIBIISITh Y3KUE MECTA;

MonenrpoBaTh ClieHapUH Pa3BUTHUSI HHPPACTPYKTYPHI (HallpUMep, BBEACHHE
HOBBIX MapUIpyTOB, U3MEHEHUE CXEMbI JBUKEHUA);

OOpabaTeIBaTh U UHTEPIPETUPOBATH I'€OAAHHBIE;

Paborate ¢ manabiMu GPS, 1aTuMkoOB OBUKEHHS, OTKPBITBIX MCTOYHUKOB
(OpenStreetMap) 151 OLIEHKU TPaHCIIOPTHOW HArpy3KH;

BusyanusupoBarh pe3ynbTaThl aHajld3a B BUJE KapT, I'pa)UKOB U OTYETOB
JUI IPUHSTHSL YIPABIEHYECKUX PEILICHUH.

Baaners:

[Tpodeccuonanbubim ' UC-T10;

HaBbikamu pabotel ¢ nporpammamu (ArcGIS, QGIS, TransCAD) mus
penieHus 3aJa4 TPaHCIOPTHOTO MOICJIMPOBAHUSL. ;

Metonamu aBTOoMatuzanuu oOpabOTKH JaHHBIX (reoodpabotka, Python-
ckpunthl B ArcGIS);

MeTonamu poeKTHOM pabOTHI;

Pa3pabateiBate [MIC-ipoeKTHl ONTHMHM3AaLMK TPAHCHOPTHBIX CHUCTEM
(Hanpumep, pacuer 30H 0XBaTa OOIIECTBEHHOTO TPAHCIIOPTA);

OdopMiIATh TEXHUYECKYIO JTOKYMEHTALMIO U TMPE3EHTOBATH PE3YIbTaThl C
MCIIOJIb30BAaHUEM T'€OBHU3yaJIU3aI1H.

3. O6beM TUCIUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh JUCHUILIMHBI (Momyns) cocTaBisier 2 3.e. (72
aKaJeMMYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (oOpME KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MPUBJIEKAEMBIMU K peau3alii 00pa30oBaTEIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne6

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 48 48

B tom uncie:

3aHATUS CEMUHAPCKOTO THIA 48 48




3.3. O6peM aucHUIIMHBL (MOAYJsS) B (hOpME CaMOCTOSITENBHOM pPadOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJarOUIUXCS C
He1arornyeckKuMu padOTHUKAMU U (HJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
o0pa3oBaTeNbHOM MpOrpaMMbl Ha HMHBIX  YCJOBUSAX, TIPH  TPOBEICHUU
MIPOMEKYTOUHOM aTTECTALIMHU COCTABIIAET 24 akaIeMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHn¥ 10 MHAUBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takke B hopme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU U (WUJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peain3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCIUIUIMHBI (MOJTYJIS).
4.1. 3a"ATHS JTEKIMOHHOTO TUIIA.

He npexycmMoTpeHO yueOHBIM IIIIaHOM

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

1 |3nakomctBo c unrepdeiicom ArcGIS/QGIS

Hacrpoiika npoexra, n1o0aBieHne cioeB, 0a30BbIe HHCTPYMEHTHI HABUTAIlHH.

2 |Pabota ¢ KOOPIMHATHBIMH CHCTEMAMH
Hpeo6pa30BaHHe HpoeKHHﬁ, MIPpUBsA3Ka PACTPOBBIX U BEKTOPHBIX JAHHBIX K MECCTHOCTH.

3 |Co3nmaHue u peJaKTUPOBAHUE BEKTOPHBIX JAHHBIX
OundpoBKa JOPOKHOI CETH, OCTAHOBOK, TPAHCIIOPTHBIX Y3JIOB.

4 (Pabota c aTpuOyTHBHBIMU JAHHBIMU
3anosHeHue Tabaull, KiaccuduKaiys 00beKTOB (HaIpUMep, TUIBI JOPOT I10 MPOITYCKHOW CIIOCOOHOCTH).

5 HOCTpOeHI/Ie KapT JOCTYITHOCTHU 06H_[eCTBeHHOFO TPpaHCIIOpTa
Pacuer 30H oxBara B nenrexogHoi rocrynHoctu (500 M, 1 km).

6 |AHanHM3 IWIOTHOCTH TPAHCIIOPTHBIX OOBEKTOB
Topsturie TOUKH PacOIOKEHUSI OCTAHOBOK, MapkoBok, A3C.

7 MO,Z[CJII/IpOBaHI/IC MMacCaxxupornoToOKOB

Bn3yam/13aunﬂ JaHHBIX 10 HHTCHCUBHOCTH ABUXCHHU HA KapTe.

8 |OntuMmu3zanus MapIIpyTHON ceTH
TlocTpoenue kpaT4aimmx myTei ¢ y4eToM 3arpy>KEHHOCTH JOPOT.

9 |CereBoii anamu3 (Network Analyst)
Pacuer mapuipyToB TpaHCIIOpTa C y4eTOM OrpaHuueHHH (MPOOKH, PEMOHTBI).

10 |[TocTtpoeHme N30XPOH
OmnpezneneHne BpeMeHH JJ0€3/1a OT KIIFOYEBBIX TOUYEK (BOK3aIIbl, a9POIIOPTHI).




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

11

3D-Bu3yanu3aius TpaHCIOPTHBIX y3JI0B
Co3manue Mofesei pa3Bs30K, ocTaHOBOK B ArcScene/QGIS3D

12 ['MC u BIM: uaTeTpaIus qaHHbIX
Nmnopt moneneit u3 Revit/Civil 3D mis anamuza nHGPacTPyKTypHI.
13 |Ucnons3oBanue OpenStreetMap U1t TPaHCIOPTHOTO IJIAHUPOBAHUS
OkcropT maHHbIX OSM, MX OYHCTKA M aJanTarys Mo 3a/1a9H.
14 |Ananu3 nannabix GPS-TpekepoB TpaHcnopTa
ITocTpoeHue TpeKOB, BBISBICHUE AHOMAJIMN ABUKCHHUS.
15 |O06paboTka TaHHBIX TaTYUKOB JIOPOIKHOTO ABUKCHUS
BI/I3yaHI/I3aIII/IH 3arpy>K€HHOCTH YJIMI] B IUHAMUKC.
16 |PaGota ¢ kocmMocHUMKamMu u J[33
JemmudppoBka TpaHCIIOPTHOH HHPPACTPYKTYPHI 10 CITyTHUKOBBIM CHAIMKAM.
17 |Ouenka aBapuiiHOCTH Y4aCTKOB JOPOT
IIpoctpancrBennas cratuctuka JTII, BbIsIBIEHNE ONACHBIX 30H.
18 |[InmanupoBaHUE BEIOIOPOIKEK
AHanu3 CyIiecTBYIONEH ceTH, MPeUI0KEHHUS [0 Pa3BUTHIO.
19 |MoaenupoBaHue MapKOBOYHOTO MPOCTPAHCTBA
Pacuer Harpysku Ha MMapKOBKH, OTITUMU3ALNA UX pasMCIICHUA.
20 |AHanu3 JTOTUCTUYECKUX MAPIIPYTOB
ITocTpoeHne onTUMaNbHBIX MyTEN AJIs TPY30MEPEBO3OK.
21 [['eoobpabotka B ModelBuilder (ArcGIS)
CO3I[aHI/Ie Mo,ueneﬁ U1 aBTOMAaTHYCCKOT'O pacye€Ta TPAHCIIOPTHBIX nokasarteJiei.
22 |Hamucanwue ckpunrtoB Ha Python mis THC
ABTOMAaTH3aIIMs aHAJIM3A NTACCAXKUPOTIOTOKOB (HAIIPUMeEp, C UCIOJIb30BaHueM ArcPy).
23 |([ToaroTroBKa OTYETHBIX KapT U MPE3CHTANN
Odopmirenne kaprorpaduaecknx marepuaioB mo [OCT.
24 |Pa3paboTKa UTOTOBOTO IIPOEKTA
KoMmekcHbIN aHaIn3 TpaHCHOpTHOﬁ CUCTEMBbI paﬁOHa/ropozLa C IPCIOKECHUAMU 110 ONTHUMU3AIUH.
4.3. CamocrosiTenbHas padoTa 00y4aroIuXcs.
No
Buna camocrositensHOM paboTh
n/m
1 |HU3ydenue yueOHOU nUTEpPaATYpbl 1 HHTEPHET-UCTOUHUKOB.
2 |[loaroroBka K MPaKTUYECKUM 3aHSATHSIM.
3 | [loaroroBka Kk MpOMEKYTOYHOU aTTECTALIUU.
4 | TloaroToBKa K TEKYyIIEMY KOHTPOJIIO.

5. IlepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
/1

bubnuorpaduueckoe onucanue Mecro nocryna




1 | 3oros, P. B. 'eoundopmaruka : yaebHoe nocodue / https://e.lanbook.com/book/163766
P. B. 3otoB. — Owmck : CubAJIN, 2020. — 153 ¢. —
Texct : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
O6ubnmoTeyHas cucrema

2 | 3onbuukoB, U. /1. Beenenue B reonndopmanmonnsie | https://e.lanbook.com/book/388364
CHCTEMBbI U TUCTAaHIIMOHHOE 30HMPOBAHKE : yueOHO-
Metoandeckoe nocodue / M. JI. 3onpuukos, H. B.
['mymxoBa. — HoBocubupck : HI'Y, 2023. — 88 c.
— ISBN 978-5-4437-1498-1

3 | LUBerkos, B. 5. OcuoBsl reonngopmaruku / B. 5. https://e.lanbook.com/book/323108
[[BeTkOB. — 3-¢ m31., ctep. — Cankr-IleTepOypr :
Jlansp, 2023. — 188 ¢. — ISBN 978-5-507-47062-4

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBHIE MOTYT HUCIOJIb30BATHCSA IMPHU
OCBOCHMH TUCUHUTLIUHBI (MOIYJIS).

VYyebnbie MOAyH B 35iekTpoHHOM 6ubdanoreke HTb MUUT —

http://library.miit.ru/

http://www.gisa.ru - reonndopmannonHom nopraie [’ MC-Acconumaruy -

coobmiectBe  mpodeccMoHamoB B 00JacTH  reOMH(POPMAMOHHBIX

TEXHOJIOTUH.
http://gptl.ru — reonopran Pockocmoca. CepBrC KOCMHYECKUX CHUMKOB.

7. IlepeyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
IPOTpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 /11 OCBOCHUS JUCIUTLIIMHBI (MOIYJIs).

KomrmbroTepsl Ha pabodnx MecTax B KOMITBIOTEPHOM KJIACCEe JOKHBI OBIThH
oOecrieueHbl TporpaMMHbBIM obOecrnieuenreM Mapinfo (He Huxke Bepcun 9)
(pycckoszprunas Bepeusi), Microsoft Office.

8. OmnucaHue MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo IUCHUILUTHHE (MOIYJIIO).

JUIs  yCIIenTHOTO — MPOBEACHUS  ayJUTOPHBIX  3aHATHH  HEOOXOIUM
CTaHAAPTHBI HA0Op CIHENUaTu3UpPOBAHHON ydeOHOW wmebenn U  y4eOHOro
obopymoBanus. J[ns  mpoBeneHUS — JICKIMOHHBIX  3aHATHA  HEOOXOJHMMa
CHCIMAM3UPOBAHHAS ydeOHasi ayJAMTOpHs ¢ MyJbTUMEAWa ammaparypoi. Jlis
OpraHM3alMi CaMOCTOSATEIBHONH pabOThl CTYJCHTOB HEOOXOIHMMa ayIUTOPHS C
pabounmu MECTaMH, 00eCIeUYHBaIOIIUMU BBIXO]I B
WH(POPMAITMOHHOTEIICKOMMYHHUKAITMOHHYIO ceTh « HTepHEeTY. HeobxommMm noctym
KOKIOTO0 CTYIACHTa K HMH(POPMAIMOHHBIM pecypcaM — HWHCTHTYTCKOMY



OHOIMOTEYHOMY doumy, CETEBBIM pecypcam UH(POPMAIMOHHO-
TEIEKOMMYHUKAIIMOHHONW ceTu «VIHTepHeT» W MpPOrpaMMHOMY OOECIIEUYEHHUIO,
yKa3aHHOMY B ITyHKTE 7.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueT B 6 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OrneHoYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOUHOM
aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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