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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Jucuunnuna « TpancmopTHOE MOIeIMpOBaHIE) HallelIeHa Ha POpPMHUpPOBaHHUE
y CTYJACHTOB CHUCTEMbl HAY4YHBIX U MNpOodeCcCHOHANBHBIX 3HAHUNW B 00JacCTH
pa3pabOTKH U MPUMEHEHHUS TPAHCIOPTHBIX MOJEINIECH Ui aHalu3a TPAHCIIOPTHOM
CeTH W pPa3pabOTKU NPENJIOKEHUM MJisi PEHIeHUS TPAHCHOPTHBIX MpoOJeM:
ONTUMU3AIMS JBWKCHUS TPAHCHOPTHBIX M MEHIEXOJHBIX IMOTOKOB, pPadOThHI
OOIIECTBEHHOI'O TPAHCIIOPTA, OPTraHU3alMsl JOPOKHOTO JTBHKEHUS, ONTUMHU3ALIMS
paboThl cBEeTOMOPHBIX OOBEKTOB, a TakXke OOOCHOBAaHWUS WHBECTUIIUNA B
CTPOUTEIBCTBO TPAHCIIOPTHON HHMPACTPYKTYPHI.

[{enpro ocBOCHMS TUCHUILTUHBL « TpaHCIOPTHOE MOJIETUPOBAHKEY SIBIISIETCS
dbopMHpoOBaHUE y CTYJCHTOB CHUCTEMHOIO MOJXOJa K aHAJIM3y M ONTUMH3AIUU
TPAHCIIOPTHBIX  CHCTEM  4YE€pe3 H3y4YeHUE METOJOB W  HMHCTPYMEHTOB
MOJICTTUPOBAHUS, YTO TTO3BOJUT UM 3(P(HEKTUBHO peIIaTh MPAKTUYECKUE 3a]aUH B
00JJaCTH  TPAHCIOPTHOTO IUJIAHUPOBAHMS, MPOEKTUPOBAHUSA W  YNPABICHUA
TPaHCHIOPTHON HHPPACTPYKTYPOH.

3a1aun JUCIUTLIAHBL:

1. M3yuyenne teopeTdeckux OCHOB: O3HAKOMHTH CTYJEHTOB C OCHOBaMH
TPAHCIIOPTHOTO  MOJCJIIMPOBAHUS, BKJIIOYash TUIBI MOJeNe  (Hampumep,
CTaTUYECKHUE U JUHAMUYECKHUE), METO/IbI UX TOCTPOCHUS U aHAJIU3a.

2. AHanu3 TPaHCIOPTHBIX MOTOKOB: HayuuTh CTYJIEHTOB IPOBOAUTH AaHAIIN3
CYILECTBYIOIIUX TPAHCIIOPTHBIX OTOKOB C UCITIOJIb30BAHUEM PA3JIMYHBIX METO/I0B
MOJEJIMPOBAHUS, BKIIIOYAs CUMYJISIHIUOHHBIE U MATEMATUYECKHE MOJENH.

3. OnTumuzanusi TpaHCcOPTHBIX cucTeM: OOYy4YUTh CTYIAEHTOB METOJaM
ONTUMH3ALMUA PabOTHl OOIIECTBEHHOTO TPAHCIOPTA, OPTaHU3AIMH JOPOKHOTO
JIBMKEHUS U CBETO(OPHBIX OOBEKTOB.

4. Pa3zpaboTka mpeIoxKEHUN M0 yiydiieHuto: HayduTs CTyaeHTOB
dbopMypoBaTh OOOCHOBAHHBIC MPEUIOKEHUS IO YIYUIICHHIO TPAHCIOPTHOM
MH(}PaCTPYKTYpbl HA OCHOBE PE3YyJIbTATOB MOIECIUPOBAHMUS.

5. OneHka WHBECTUIMOHHBIX TPOEKTOB: OOYUYUTh CTYJIEHTOB MPOBOJIUTH
O1IeHKY 3((heKTUBHOCTH MHBECTUIITMOHHBIX MIPOCKTOB B 00JIACTU CTPOUTEIIHCTBA U
MOJICPHU3AIUU TPAHCIIOPTHOW HH(QPACTPYKTYPHI C HCIOIH30BAHHEM METOJIOB
SKOHOMHUYECKOTO aHAJIN3A.

6. PabGora c¢ mporpamMmmubIM oOecriedeHUEM: (O3HAKOMHTH CTYACHTOB C
COBPEMEHHBIMM  IPOTPAMMHBIMM ~ WHCTPYMEHTaMHM M IPOTrPaMMHBIM
oOecreyeHrneM, UCIOJIb3yEeMbIMHU JIJISl TPAHCTIOPTHOTO MOJEIUPOBAHUS, U HAYUUTh
UX TPUMEHATh 3TH UHCTPYMEHTHI Ha MPAKTHKE.



7. I/ICCJIC,ZIOBaTeJIBCKaH ACATCIBbHOCTD! CTI/IMy.HI/IPOBaTB CTYACHTOB K
MMPOBCACHUIO CaMOCTOATCIIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ B o0Oilactu TPaAaHCIIOPTHOTO
MOJCINPOBAHUA U aHAJIN34d, 9TO IIO3BOJIMT UM PAa3BHBATh HABBIKH H&y‘-lHOfI pa6OTBI.

2. [Inanupyembie pe3ynbTaTbl 00yYEHHS M0 TUCHUILIMHE (MOIYJIIO).

[lepeuenr ¢GopMUpyeMbIX pe3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsl (KOMIIETEHIIUI) B PE3yJbTaTe 00y4YEHHUs 110 AUCIUIUIMHE (MOAYJIIO):

OIIK-1 - CniocobeH nmpuUMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KCHEPHbIE
3HaHUS, METOJIbl  MAaTEMaTHYECKOr0  aHajiu3a U MOJCIHMpPOBAaHUA B
npodeccuoHanbHOMN NESITENIbHOCTH ;

OIIK-3 - Cnocoben B cdepe cBoeid MpodecCHOHATBLHON MESITEIBHOCTH
MPOBOAUThL M3MEPEHUST U HaOMIOJeHUs, o00paldaTbiBaTh U MPEJCTABISThH
AKCIIEPUMEHTAILHBIC TAHHBIE U Pe3yJIbTaThl HCIIBITAHUN;

IIK-5 - CnocobeH uCHOIB30BaTh COBPEMEHHBbIE HWHGOPMAIUOHHBIE
TEXHOJIOTUU, TPOrPAMMHO-MOJICIUPYIONIUE KOMIUIEKCHl MPU PEIICHUU 3ajad
TOPOJICKOTO TPAHCIOPTHOTO IJIAHUPOBAHUS U OpPTraHU3AIUU JTOPOKHOTO IBHXKCHHUS
U pa3zpabaThiBaTh TPAHCIOPTHBIE MOJEIU PA3IUYHBIX YPOBHEH KaK MHCTPYMEHT
ONITHMH3AIIAHN TTPOIIECCOB YIIPABICHHS B TPAHCIIOPTHOM KOMILICKCE .

OOGy4eHwue 1o JucuuIuInHe (MOAYJII0) IPEANOJIaraeT, YTo Mo ero pe3yibTaTaM
oOyyatoruiicst 0yier:

3HaTh:

- OCHOBHBIC IPUHLHIIBI, TEOPETHUYECKHE U METOAUYECKHUE OCHOBBI
pa3pabOTKu ¥ MPUMEHEHUS TPAHCTIOPTHBIX MOJEIIEH;

- (yHKUMOHAJIbHBIE  BO3MOXKHOCTHM  MOJICTUPOBAHMS  MEIIEXOJHbIX,
MAaCCAXXUPCKUX U TPAHCIIOPTHBIX MOTOKOB;

- LUeIM W 33Ja4d MOJEJIMPOBaHUS NpHU pa3pabOTKe MEpPONpUITHI U
JOKYMEHTAIMU MO0 TOPOJICKOMY TPAHCHOPTHOMY IUITAHHUPOBAHUIO U OpraHU3al|H
JOPOKHOTO IBUJKEHHS B paMKax IPOEKTOB OPraHU3alMH JTOPOKHOTO JABUKEHUS,
KOMIUIEKCHBIX CXE€M OpPraHM3ald JOPOKHOTO ABMKEHUS, BKIIIOYAsl OCHOBHBIE
TUIIBI  MAaTEMATHYECKUX  MOJEIEH  IapamMeTpoB  JOPOXKHOTO  JIBHXKECHHS
(TpaHCTIOPTHBIE MOJIENN), X CBOMCTBA U PEKOMEHIyeMble 001aCTH MPUMEHEHUS;

- (yHKUMOHAJIbHBIE BO3MOXHOCTH MPOTPAMMHOTO OOECHEYEeHHsS IO
MOJICJTMPOBAHUIO JJOPOKHOTO JIBUIKEHUS,;

- TpeOOBaHUS K TPAHCIIOPTHBIM MOJIETISIM;

- YpPOBHH MOJIEIMPOBAHUS JIOPOXKHOTO JBMXKCHUS, HUX CIEUU(UKY,
OLICHOYHBIE MOKa3aTenu 3(PQPEKTUBHOCTH OPraHU3alUU JOPOKHOTO JBUKECHHUS,
MOJIy4aeMbl€ [IPU MOJIETUPOBAHNY;



- 0c0OEHHOCTH pa3pabOTKU TPAHCTIOPTHBIX MOJIENICH, B TOM YHCIIE MTOJTyIeHUE
WCXOJTHBIX JTAHHBIX;

- BapMAHTHOE MOJCIIMPOBAHUE I ONEPATHBHOW OIEHKH 3(PPeKTUBHOCTH
ANTbTEPHATUBHBIX PEIICHU;

- a”amu3 3(QQPEKTUBHOCTH MPHUHATHIX PEIICHUN Ha 3aBEpIIAIONICH CTaTuu
pa3pabOTKH WM B TIPOIECCE OIEHKU MPOSKTHBIX PEIICHHM.

Baanersn:

- COBPEMEHHBIMH IIPOIPAMMHO-MOEIUPYOLIUE KOMIUIEKCAMU ITPU PELICHUU
3a1a4 TOPOJCKOr0 TPAHCIIOPTHOIO IUIAHUPOBAHUS M OpPraHU3alUUA JTOPOKHOIO
JBIKEHUS U pa3pabOTKON TPAaHCIOPTHBIX MOJAEINIEH Pa3IU4YHbIX YPOBHEH;

- OCYILECTBICHHEM KaJTUOpPOBKH M OLEHKH aJIEKBaTHOCTH TPAHCIOPTHBIX
MOJielel, B TOM 4HCI€ NPUMEHEHHUEM OCHOBHBIX IPHUHIUIIOB Pa3pabOTKU U
[IPUMEHEHUS TPAHCIIOPTHBIX MOJEIICH;

- MOJEIMPOBAHUEM  TPAHCHOPTHBIX  CUCTEM, METOJAMHM  OLICHKHU
TPAHCIIOPTHOM TOCTYITHOCTH.

Ymersb:

- OCYILIECTBJIATh TMOATOTOBKY 3aJaHUs IO MPOBEICHUIO MOICIUPOBAHUS
JIOPOXKHOTO JIBMDKEHUSI W HCIOJB30BaTh PE3YJbTAThl MOACIUPOBAHUS IS
pa3paboOTKu U OOOCHOBAaHUS MEPOINPHUATUNA MO OpraHu3aluu U 00ECICUEHHUIO
0€30MacHOCTH JBUKEHUS TPAHCIIOPTHBIX U MEIIEXOAHBIX TOTOKOB;

- MPUMEHSATHh TPAHCIOPTHBIE MOJENW AJISI MPOTHO3UPOBAHUS H3MEHEHUS
YCJIOBUM JTOPOKHOTO JIBMXKCHHSI 1 0OOCHOBAHMSI TIPEJIaraeMbIX MEPOIPHUATHH T10
OpraHu3alliu TOPOKHOTO JIBUKCHUS;

- UCIIOJBh30BaTh COBPEMEHHBI HWHCTPYMEHTApuil uMIIOpTa (dKCHOpTa)
(baiiJioB CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMS, T€OMH(POPMAITMOHHBIX
CHUCTEM, PACTPOBBIX U300paKeHUH sl POPMUPOBAHUS DJIEMEHTOB TPAHCIIOPTHOM
MOJEIH;

- BBINOJHATHh AaHAJIU3 NPOCKTHBIX PEHIEHWH Ha OCHOBE pE3yJIbTaTOB
MOJICJTUPOBAHUS C HCIIOIBb30BaHUEM MapaMeTpoB 3((HEKTUBHOCTH OpraHU3AINU
JIOPOXKHOTO JBMKEHUSI, @ TAKXKe pa3padaTsiBaTh MO pe3ysibTaTaM MOJACIUPOBAHUS
JIOPOXKHOTO JIBMIKEHUSI PEKOMEHAAIMU 10 BHECEHUIO M3MEHEHUM B MPOCKTHBIC
pelieHust, Mo pa3padoTKe AIbTEPHATUBHBIX BAPUAHTOB MPOEKTHBIX PEIICHUN;

- OIIEHHWBAaTh YKOHOMHUYECKHE, COIMATIbHBIE U AKOJOTHUYECKHE TOCJICICTBUS
peanu3anuu pa3padbaTbiBa€MbIX MEPOIPUATHI B chepe opraHu3aluu TOPOKHOTO
JIBH>KEHUS U TOPOJICKOTO TPAHCTIOPTHOTO MIIAHUPOBAHUS IOCPEICTBOM TPUMHEHHS
TPAHCIIOPTHBIX MOJIEIIEH.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmasi TpyAOEMKOCTh IUCIUILIMHBI (Momyssi) coctaBmser 11 3.e. (396
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiui 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonmuectBo yacos
Tun yueOHbIX 3aHATHI CemecTtp
Bcero

Ne3 | Ned | NeS
KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 160 48 64 48
B Tom uucne:
3aHATHUS JEKIIMOHHOTO THUIIA 64 32 16 16
3aHsATHS CEMHUHAPCKOTO THIIA 96 16 48 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOUHOM aTTeCTallMK cOCTaBisieT 236 akageMUyecKux aca (0OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuUXCs, a TaKke B (hopme
KOHTaKTHOW PabOThl 00YYaIOIMIUXCS C MEAarormuecKuMu paOOTHUKAMU U (WJTHN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |[lenu m 3amauu TPaHCTIOPTHOTO MOJICTUPOBAHHS.

OCHOBHBIE TEPMUHBI U ONIPEJENIECHHs], LIENIU U 3aJja4ul TPAaHCIIOPTHOTO MOJAEIUPOBAHUSL.
TpaHcopTHOE MOAETUPOBAHUE B YIPABICHUN TPAHCIOPTHOM CUCTEMOH.

Posnb TpaHCTIOPTHBIX MOJETIEH TIPH TUNIAHUPOBAHUH U OLICHKE TIPOCKTOB.

TpancnopTHbIe MOJETH M 0OCOOEHHOCTH UX NPUMEHEHUS! B TOPOJICKOM TPAHCIIOPTHOM IIAHUPOBAHUH.
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Br100op MeTo0510rHM MOJICTUPOBAHMUS.

MaKpOCKOHI/I‘{eCKI/Ie 1 MUKPOCKOIMNMYCCKUE MOJACIIN TPAHCIIOPTHBIX ITOTOKOB. AnanuTHYecKue u
UMUTAIIUOHHBIC MAaTCMATHYCCKUEC MOACIIN, UX JOCTOMHCTBA U HCAOCTATKH.

Hcnons3oBanue TpaHCHOpTHOfI MOJECJIN B CTPYKTYPEC YIIPABJICHUA T'OPOJOM.

OCco0EeHHOCTH MaTEMATHYECKOI0 OIUCAHUS JABVXXCHUSA TPAHCIIOPTHBIX ITIOTOKOB

Pa3JIMYHON UHTEHCUBHOCTHU

OCHOBHEBIC XapaKTePUCTHKU TPAHCIIOPTHBIX IIOTOKOB U PEKUMOB ABH)KCHUS TPAHCIIOPTHBIX CPEICTB.
Oco0eHHOCTH MaTEMaTHYECKOTO OIIMCAHUS IBIDKCHHS TPAHCIIOPTHBIX IOTOKOB B CBOOOJHBIX YCIOBUSX
JBIDKEHUS, C TPYIIOBEIM (TIAaYKO00pa3HBIM), INIOTHBIM (3aBUCHMBIM) XapaKTePOM JABIKCHHUS
ABTOTPAHCIIOPTHBIX CPEICTB B IIOTOKE.

MeTOI[BI MAaTEMATUYCCKOIo MOACIUPOBaHUA TPAHCIIOPTHBIX U IMEMECXOJHBIX ITOTOKOB.
Knaccudukarus Moaenei TpaHCIOPTHBIX MOTOKOB. CTOXaCTHYECKUE MOJCTH TPAHCIIOPTHBIX TOTOKOB.
Monenu cnenoBanus 3a quaepoM. Mojienu NenexoIHbIX TOTOKOB (MOeNTb MarHETUYECKUX CHII, MOJIEIh
COLIMAJIBHBIX CHJI, KJIETOUHBIE MOJIENH). Y POBHU TPAHCIIOPTHOT'O MOAETIHPOBAHUSA: MUKPO, MaKpo U
Me3oMozenrpoBanue. OyHKIIMOHAIEHBIE BO3MOKHOCTH MOZICITH.

Oransl pa3pabOTKU TPaHCIOPTHOU MOJEIH.

ANTOpUTM MOCTPOEHUS TpaHCIOPTHON Moaenu. CTpyKTypa deTblpexiaroBoil Moaenu. CeteBast MOAEIb
pacopenenenus. Moaenu nepeMeHHoro cnpoca. TpaHCIIOPTHOE palOHUPOBAHUE MIPU CO3JaHUH
TpaHcopTHON Mojenu. [locneaoBaTenbHOCTh pa3pabOTKH TPAHCTIOPTHBIX MOEIEH.

I/ICXO,I[HLIC JaHHBIC JIA ITIOCTPOCHUA TpaHCHOPTHOﬁ MOACIH.

VcTOYHMKH TPaHCTIIOPTHBIX JAHHBIX IJIsl MOJIeTUpoBaHus. Heo0XoquMble HXOAHBIE TAaHHBIE IS
MIOCTPOEHHUSI TPAHCIIOPTHOM Mojen. MeTo bl cOopa JaHHbIX A1 MoaeanpoBanus. CoBpeMEHHBIH
MHCTPyMEHTapuil NMIIopTa (3Kcnopra) GhaiaoB CHCTEM aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHHS,
reonH(pOPMAIIOHHBIX CHCTEM, PACTPOBBIX H300paskeHN 17151 JOpMHUPOBAHMS 3JIEMEHTOB TPAHCIOPTHOM
MOJIETIH.

[TocTpoenue TpaHCOPTHOM MOenn 6a30BOr0 rojia ¥ MPOrHO3HOIO roJa.
Coznanue TpaHCTIOPTHON MoJieu 6a30BOTO roja.
PazpaboTka TpaHCTIOPTHON MOJIEIH MPOTHO3HOTO TO/a.

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHOT'O NPCIJIOKCHUA
OTto0pakeHHe B MOJIENHN CEeTeH pa3IMYHBIX BUAOB TPaHCIOpPTa. TpaHCTIOPTHBIE PAailOHBL.

MopenmupoBaH#e TPaHCIIOPTHOTO CIIPOCa.
COB,Z[aHI/Ie MOJCJIN TPAHCIIOPTHOT'O CIIpOCa.
Yyer BIUIHUS HHAYHIAPOBAHHOTO TPAHCIIOPTHOI'O CIIPOCA B MOACIIAIX IIPOTHO3HBIX JICT.

10

MO,[[GJ'II/I pacnpeaciiCHud Moe3J0K Ha HHANBHUAYaJIbHOM, O6H.[CCTBCHHOM U I'py30BOM
TPAHCIIOPTE. I/ICCJ'IGI[OBaHI/IC KOppeCHOHI[eHI_II/Iﬁ 1 TPAHCIIOPTHOTI'O ITIOBCACHUS.
I/ICCJ'IGI[OBE[HI/IC 3aTpaT BPEMCHU Ha NICPECABUIKCHUC N CKOPOCTU

Mopenu 1 METO/IBI BBIOOpA BUJA TPAHCTIOPTA.

Monenu pacpeeneHns H0e3J0K Ha HHINBHUYaJIbHOM, OOIIIECTBEHHOM U TPY30BOM TPAHCIIOPTE.
Mopenu pacuera MaTpuLl KOppecoHIeHIuH. Moaenu 1 METOAbI FeHEPALIUU TTOE3/10K.

Mopenu 1 METOABI pacnpeieeHusl Oe3J0K 110 TPaHCHOPTHBIM pailoHaM.

11

COBpeMeHHBIe IMpOrpaMMHO-MOJACITUPYIOIIUE KOMITJICKCHI IJId PEIICHUA 3a1a4

TOPOACKOTO TPAHCIIOPTHOTO TUIAHUPOBAHUS

Kinaccugukanus coBpeMeMHHBIX TPOTPAMMHO-MOJISTTHPYIOIINX KOMILIEKCOB JIJIS PEIISHUS 3a1a4
TOPOJICKOT'O TPAHCIIOPTHOTO TIAHUPOBAHUS, 00JIACTH UX IPUMEHEHHUS, JOCTOMHCTBA U HEJTOCTATKH.
IIporpammsr monenupoBanust PTV VISSIM u PTV VISUM, uMuTallnOHHBIE MOJENH JBUKCHHS
nemrexoaHbIx ToTokoB VISWALK, PTV VISTRO, EMME 2; TransCAD, Aimsun u npyrue.

12

IIpuMeHeHne TpaHCIOPTHBIX MOJENEN B OPraHU3aluy TOPOKHOTO ABUKEHUS
Hcnons3oBanne TPaHCIIOPTHBIX Moaeneﬁ JUTA IPOTHO3UPOBAHUS U3MCHCHU S YCJ'IOBI/Iﬁ JAOPOKHOTO
JABHXKCHUA U 000CHOBaHUS npeajiaraéMbix MCpOHpI/IHTI/Iﬁ 1O OpraHu3anuu JOPOKHOTO ABUKCHUS
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13

KannOpoBka u olieHKa aileKBaTHOCTH TPAHCIIOPTHBIX MOJeei

Ananus u MpeACTABJICHUC PE3YJIbTATOB MOACINPOBAHU. HapaMeTpLI OLICHKU pE3YyJIbTAaTOB
MOJCJIMPOBaHUA. [lonsiTue u uenu KaJ'H/I6p0BKI/I MOICIH. Bann,aauml u BepI/Iq)I/IKaI_[I/IH MOI[eﬂeﬁ. OOBEKTHI
KEUH/IGPOBKI/I TpaHCHOpTHOﬁ MOACIIN. OCHOBHEIE METOABI U MPOUECAYPbL KaJ'II/I6pOBKI/I TPAaHCIIOPTHBIX
mojeneld. Kpurepun kadectBa kannOpoBKU Moienen?.

14

Pexomenammu 1o MCHoiab30BaHUIO MOJETICH MPH pa3paboTKe JOKYMEHTAIUU 1O
TPaHCHOPTHOMY ILIAHUPOBHUIO

PexoMeHnanmu 1o MCTIONBb30BAaHHUIO MOAENEH NIPH pa3paboTKe MPOEKTOB OPraHU3AINN TOPOKHOTO
JBIDKCHUS], KOMIUIEKCHBIX CXEM OpPTaHM3aliy JOPOXKHOTO JBIKCHNUS, KOMIUIEKCHBIX CXEM TPAaHCIOPTHOTO
00CITyKMBaHHS HACENCHUS OOLIECTBEHHBIM TPAHCIIOPTOM, IIPOTPaMM KOMIIEKCHOTO Pa3BUTHS
TPaHCIIOPTHOU HH(PPACTPYKTYPHI TOPOIOB U FOPOACKUX ITOCEIEHUH, MacTep-TUIAaHOB TPAHCIIOPTHOTO
obecrieueHns1 KpYIHBIX MacCOBBIX MEPOIIPUSTHH H JIp.

15

praBHeHI/Ie IMPOCKTaMH TPAHCIIOPTHOT'O MOACIIMPOBAHUA].

[ToaroToBka TEXHHYECKOTO 3ajaHus, 0OecreueHe cOOpa JaHHBIX, OJTOTOBKA OTYETA 110 TPAHCIIOPTHOMY
MoenupoBannio. [IpeaBapurensHOe onpeaencHre 3a1a4 (00beMOB paboT) B paMKaX TEXHIHYECKOTO
3a/laHus Ha BBITIOJTHEHUE padoT MO TPaHCTIOPTHOMY MOJCIHPOBAHUIO.

16

[TonroroBka pykoBOJICTBA IO paboTe C MOAETIBIO.
IoaroroBka nHpOpManuu 0 6a30BoM (HYHKIIMOHATIE MOJIENN C IEMOHTAPIMEH JOCTYITHBIX BO3MOXHOCTEH.
[TonemypsI 3amycka pacueToB U BU3yalU3allMu Pe3yIbTaTOB MOICTUPOBAHUSL.

17

Bnusuue TexHonoruii Ha TPaHCIIOPTHOC MOJACIIUPOBAHUC
PaccmoTpenne coBpeMeHHBIX TeXHoJorui (Harpumep, Big Data, 10T) u ux BiusiHue Ha METOBI
MOJIENIUPOBAHHS.

18

COIII/I&JH)HI)IC ACIICKTBI TPAHCIIOPTHOI'O MOACIIMPOBAHUA
Bausaune conmanpHbIX q)aKTOPOB Ha TPpaHCIIOPTHBIC TOTOKU U HOTp€6I/IT€J'ILCKO€ IIOBECACHUC.

19

DKOJIOTUYECKHE ACIIEKTHI B TPAHCIIOPTHOM MOJIENIMPOBAHUN
O1eHKa BO3/ICHCTBUS TPAHCIIOPTHBIX CUCTEM Ha OKPYKAIOUIYIO CPEJy M METOIbl MUHUMHU3AINU
HeraTuBHbIX 3 (HEeKTOB.

20

Huter palus pa3jiIniIHbIX BUAOB TPAHCIIOPTAa B MOACIIMPOBAHUN
[Toaxonbl K MHTETPAIlMK UHAUBHYAILHOTO, OOIECTBEHHOTO U TPY30BOTO TPAHCTIOPTA B €MHYIO0 MOJIENb.

21

MoenvpoBaHie NEMIEXOIHBIX TOTOKOB
CHGHI/I(l)I/IKa MOJACIMPOBAHUA NCIHEXOAHBIX ITOTOKOB, BKIIOYAs MOBCACHHUC TICHMICXOJ0B B PA3JINIHBIX
YCJIOBUAX.

22

[Tporno3upoBaHue n3MeHeHU B MHPpaCcTpyKType
MeTo/ bl IPOrHO3UPOBAHUS U3MEHEHUH B TPAHCIIOPTHOM HH(PACTPYKTYpE U UX BIUSIHUE HA MOJEIIH.

23

Anammz PHUCKOB B TPAHCIIOPTHOM MOJACIUPOBAHHUN
OrieHKa PUCKOB TIPH pa3pabOTKe U IPUMEHEHUH TPAHCTIOPTHBIX MOJIEIICH.

24

Mopenu ns aHanu3a aBapuiHOCTU

PazpaboTka Mozenei 11 NpOrHO3UPOBAHMS aBAPUHHOCTH Ha JOPOTax M OLlEeHKa (aKTOPOB pUCKa.

25

Texnonoruun BHU3yalIn3aluu pE3yJIbTAaTOB MOACITIUPOBAHUA
Meronbl BU3yalln3alluy JAHHBIX MOAEIUPOBAHUS AJIS JIy4ILIEro BOCIPUATHUS PE3YJIbTaTOB.

26

HpI/IMeHeHI/IC HCKYCCTBCHHOI'O MHTCIIJICKTA B TPAHCIIOPTHOM MOJCIUPOBAHNN
HWcnonp3oBanue Al 1yt onTiMu3any MoJieNeii U MPOTHO3UPOBAHUS ITOBEACHHUS TPAHCIIOPTHBIX TIOTOKOB.

27

Monenu 11t OLIeHKH SKOHOMUYeCcKoi 3¢ (heKTUBHOCTH MPOEKTOB
OIICHKEI SKOHOMHYECKOU L[eJ'IeCOO6pa3HOCTI/I MPOCKTOB € UCIIOJb30BAHUCM TPAHCIIOPTHBIX MOHGHCﬁ.

28

CpaBHHTeHBHBIﬁ AHAJIN3 Pa3JIMYHBIX IMOAXO0J0B K MOJCIUPOBAHUIO
CpaBHGHI/IC MAaKpOCKOIMMMYCCKUX U MUKPOCKOIMUYCCKUX MOAXOA0B K MOACINPOBAHUIO.

29

O6pa60T1<a OOJIBIINX JAaHHBIX B TPAHCIIOPTHOM MOACIIMPOBAHUN

Hcnonp3oBanne 00JbIINX JAaHHBIX JJIA YJIYy4YIICHHUA Ka4yeCTBa MOHGHCI\/’I 1 IIPOTHO30B.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

30

MOI[GJII/IpOBaHI/Ie AIBTCPHATUBHBIX CHCHAPUCB Pa3BUTUA

Co3naHue anbTepHATUBHBIX CLICHAPHEB Pa3BUTHUS TPAHCIIOPTHON CUCTEMBI Ha OCHOBE PAa3JIMYHBIX
IIPEAIIOJIOKECHUN.

31 |Posb rocyaapcTBEHHOM MOJUTHKHA B TPAHCIIOPTHOM MOJICIIMPOBAHUHT
BnusiHEe rocy1apCTBEHHOMN MONUTHKY Ha Pa3BUTHE TPAHCIIOPTHON CHCTEMBI M IIPUMEHEHUE MOICTICH.
32 |Mopenu [Tl OIEHKU BIUSHUS HOBBIX TEXHOJIOTHI HA TPAHCIIOPTHBIC TOTOKH
OreHKa BIHSIHAS HOBBIX TEXHOJIOTHH (HAIIpUMeEp, SJIEKTPOMOOMIEH) Ha CYIIeCTBYIONINE MOIEIH.
33 |[MonenupoBaHUe BIUSHUS CE30HHBIX H3MEHEHHI HA TPAHCIIOPTHBIC TOTOKU
AHanu3 Ce30HHBIX KOJIeOaHUH B TPAHCIOPTHBIX MOTOKAX U MX YYeT B MOJCIISX.
34 |O0ydenue nojp3oBaTeNield paboTe ¢ MOACISIMHU
Metonp! 00y4eHus nob30BaTeNneH 3¢ GeKTUBHOMY HCHOJIB30BAHUIO TPAHCIOPTHBIX MOJEEiL.
35 [Mopenwu uist aHaIM3a JOCTYITHOCTH TPAHCIIOPTA
OreHKa JOCTYTHOCTH Pa3IMIHBIX BUIOB TPAHCIIOPTA LISl HACEICHHUS Ha OCHOBE MOJIEIICH.
36 |9¢deKTHBHOCT HCITOIB30BAHUS PECYPCOB B MOJIEINPOBAHUH
OmnTuMu3aLys pecypcoB Ipu pa3paboTKe W MPHUMEHEHHU TPAHCIIOPTHBIX MOIEICH.
37 |Mopaenu s OIICHKY BIMSHHS M3MEHEHHSI KIIMMaTa Ha TPAHCIIOPTHBIC CUCTEMBI
OreHKa BO3/ICHCTBUS KIIMMAaTHYECKUX U3MEHEHUH Ha ()yHKIMOHMPOBAHHUE TPAHCIIOPTHOM
UHQPACTPYKTYPHI.
38 ([Icuxonorus moabp30BaTeNiei B KOHTEKCTE TPAHCTIOPTHOTO MOJICITHPOBAHUS
V3ydeHue MCUxoNOrniecKux (HhakTopoB, BIHMSIOMINX HA BHIOOP MapIIPYTOB II0JIb30BATEIISIMH.
39 |Poxp 00miecTBEeHHOTO MHEHUS B TNIAHMPOBAHUHU TPAHCIIOPTA
BuusiHrie 001IECTBEHHOTO MHCHUSI HA IPHHSITHE PEIICHHH B 00IACTH TPAHCIIOPTA M MOJCITHPOBAHHSL.
40 |DTHyecKHe acIeKThl B TPAHCIIOPTHOM MOJCIMPOBAHUN
OO6cy>xIeHre 3THYECKHUX BOIPOCOB, CBA3AHHBIX ¢ IPUMEHEHHEM MoOJieNel B IJIAHUPOBAaHUH TPAHCIIOPTA.
41 |IHHOBAIIMOHHBIE MOAXO/IBI K YIIPABICHUIO TpahUKOM
HoBble MeTob! yrpaBieHus TpaQUKOM C HCIIOIb30BAHHEM COBPEMEHHBIX TEXHOJIOTUI M MOIEIICH.
42 |Monenu ISl OLIEHKH BIUSHUS JJeMOTpadUIecKuX N3MCHCHHI Ha TPAHCIIOPTHBIC TTOTOKU
OueHka BIHSHUS AeMOrpadHIeCKUX H3MEHEHHUI Ha MOTPEOHOCTH B TPAHCIIOPTE.
43 |HUurerpanus moneneit ¢ GIS-rexnonorusmu
Hcnonp3oBanue I‘eOI/IH(bOpMaI_[I/IOHHI)IX CUCTEM JIJIA YJIYUIICHHA KauC€CTBa TPAHCIIOPTHOTO MOJACITINPOBAHUA.
44 MonenupoBaHUE BO3/ICHCTBUS MACCOBBIX MEPONIPUATUI HA TPAHCTIOPTHBIE TTOTOKU
O1ieHKa BIHMSHUSI MACCOBBIX MEPONPHATHI (KOHIIEPTHI, CHOPTUBHBIE COOBITHS) Ha HArPy3Ky Ha
TPAHCIIOPTHYIO CETb.
45 |MeToabl ONITUMH3AIIMN MAPIIPYTOB HA OCHOBE MOl
OrnTuMu3aIys MapuIpyTOB OOIIECTBEHHOIO TPAHCIIOPTa € HCIIOIB30BAHMEM PE3yIbTATOB MOCIUPOBAHHS.
46 |Ponb yacTHOTO CEKTOpa B Pa3BUTUU TPAHCTIOPTHOTO MOJICTHPOBAHUS
BsanmMopeiicTBre TOCYJapCTBEHHBIX M YaCTHBIX CTPYKTYP B 001aCTH pa3pabOTKH M IPUMEHEHHS MOJeNeil.
47 |[IpumeHeHHE MOJETIEH IS OLIEHKHU O€30MacHOCTH JIOPOKHOTO ABMKECHUS
Wcnonp3oBanne Mozenen A ananmu3a (pakTopoB 6€30MacHOCTH M pa3pabOTKN MEPOIIPHUATHI 110
CHH)KCHHUIO aBaPHHHOCTH.
48 |Bynymiee TpaHCTIOPTHOTO MOJICTHUPOBAHUS: TPESHIBI U TIPOTHO3BI

O030p TEKyLIMX TPEHAOB B 00JIACTH TPAHCIIOPTHOTO MOJCITUPOBAHKS M POTHO3BI €r0 Pa3BUTHS B
Oymymiem.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI
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HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

OcHoBb! co3nanust mogenei B PTV Visum.

B xone naboratopHoil pabOTHI CTYJEHTHI 03HAKOMSTHCS ¢ mporpamMmoii PTV Visum u 3akpenistor
JIEKIMOHHBIHM Marepuall. TexHuko-s3koHoMuueckoe obocHoBaHue (TDO) cTpouTenbcTBa 10POT U 0OBEKTOB
TpaHCIIOPTHOW MH(PPACTPYKTYpHI. [IpOrHO3 MHTEHCUBHOCTH ABMKEHUS JUIs IIaTHBIX fopor. Co3naHue
nH(OpMaLMOHHO-aHATUTHYECKUX cucTeM. PazpaboTka mporpaMM KOMIUIEKCHOTO Pa3BUTHSI TPAHCIIOPTHOM
urdpactpykrypsl (IIKPTU), koMIuieKCHBIX cxeM opranusanuy nqoposkHoro aswwkenus (KCOJN),
KOMIUIEKCHBIX CXEM OpTaHM3aluy TpaHcropTHoro oocmyskuBanusa Hacenenus OT (KCOT)

[Iporpamma umurtanronnoro moaenuposanust PTV VISSIM

B xone maboraTopHOit paboThI CTYIEHTHI 03HAKOMATECS ¢ porpammoit PTV VISSIM u 3akperuistor
JIEKIMOHHBIN MaTepual (3HaKOMCTBO ¢ OCHOBHBIMH 3JIEMEHTaMH HHTepQelca MporpaMmel, a TakkKe
OCBOCHHE 0a30BBIX OMEpAIlHii C pACTPOBOI OCHOBOI). PaboTa BBITIONHSAETCS C IEIIBIO MOTYYCHUS 00MICiH
nH(OopManuK 0 MporpaMMe 1 AEMOHCTPALUH TOTOBOM MOJIENH yyacTKa.

OCHOBBI CO31aHMS MOJIENIEN YUacTKOB yIu4HO-10poxkHOM cetn B PTV VISSIM. Beog

HOpO)KHOﬁ CCTH. BBOI[ TPaHCIIOPTHOI'O IMPCIJIOKCHHA.
B xone mabopaTopHOii paboThI CTYACHTHI OCBaNBAIOT 0a30BbIE ONlEpannii MOCTPOSHHS TOPOKHOH CETH 1
BXO/IAIIIETO TPAHCIIOPTHOTO ITOTOKA.

H3ydeHne METOAMYECKUX PEKOMEHIALMM 110 UCIIOJIB30BAHUIO POIPAMMHBIX IIPOLYKTOB
MaTeMaTHYECKOTO MOJICIIMPOBAHUS TPAHCIIOPTHBIX MMOTOKOB IPH OIIEHKE APPEKTHBHOCTH
MIPOCKTHBIX PEIICHHUH B cepe OpraHu3aliy JOPOKHOTO JIBMKeHHS MuHTpaHca Poccun.
B xone nabopaTopHOii pabOThI CTYICHTHI TTOJIy4YaloT 3HAHUS [0 METOJMYECKAM PEKOMEHAALUSIM 110
MCIIOJIb30BAaHHIO TIPOTPAMMHBIX IPOJYKTOB MaTEMaTHYECKOTO MOAEINPOBAHUS TPAHCIIOPTHBIX MOTOKOB
IpH olleHKe (P PEKTUBHOCTH IIPOSKTHBIX PELICHUH B chepe opraHn3anuy JOPOKHOTO JIBHKEHHUS
MunTtpaHnca Poccuu, osryuyeHHbIE Ha JIEKIUH.

W3ydenue nporpaMMHOTo o0ecriedeHust Al MOACTpoBaHus Aimsun.

B xone maboratopHOil pabOTHI CTYIEHTHI 3aKPEIUISIOT JICKIIMOHHBIN MaTepHal M0 MCIIOIb30BAHHIO TTAKeTa
AiImsun — nporpaMMHbI akeT (1J1si THOPHAHOTO MaKpO- Me30- MHKPO) MOJCIMPOBAHHS TPAHCIOPTHBIX
notokoB. [Tapagurma 4-ypoBHEBOTO IIIAHUPOBAHMS TPAHCIIOPTHBIX OINEpalMii B KOHTEKCTE €AUHON
UHTETPUPOBAHHOM CPENIbI.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

H3ydenune cymecTByOIMX METOJ0B MOJEIUPOBAHHS.

B pesyibrarte paboThl Ha IPAKTHYECKOM 3aHATUH CTYACHT 3aKPEIUIIET 3HAHUS [0 METOIaM
MOJIeIMPOBaHHs. MaKkpOCKOMHYECKHEe MOJIEIN TPAHCIIOPTHOTO MOTOKA. MHKPOCKOIINYECKHE MOJIETN
TpaHcropTHOro notoka. Monens «CnegoBatnue 3a nugepomy. CpaBHEHHE MOJEICH.

HNnonp3oBaHue nporpamMmbl UMUTADUOHHOT'O MOACIINPOBAHUA C ITIOMOIIBRO

IPOTPaMMHOTr0 obecrieueHust «Aimsuny.

B pesynbpTate paboThI Ha NPAKTUYECKOM 3aHATUH CTYJEHT OCBAUBAET IPOLECC UMUTALIUOHHOIO
MOJIEJIIPOBAHUS U HTAIlbl UMUTALIMOHHOT'O MOJEIMPOBAHUS C IIOMOIOIIBIO IPOrPAMMHOI0 00eceYeH s
«Aimsuny». JluHaMuueckoe MporHo3upoBaHue OyayLIUX YCIOBUM TpadKa Ha OCHOBE TEKYIEr0
COCTOSIHUS CETH U JUISl OLIEHKN pearipoBaHMs Ha MHIMJICHTBI WJIM CTPaTernii yrpasieHus Tpadukom.

Makpockonuyeckast TpancopTHas mojenb B PTV Visum.

B xone maboraTopHOil pabOThI CTYICHTHI 03HAKOMSATRCS ¢ porpamMmoit PTV Visum u 3akperuisor
JIEKIIMOHHBIN MaTepuait. 3HAKOMCTBO C OCHOBHBIMH 3JIEMEHTaMH HHTEpdeiica MporpaMmbl U e
(i)yHK[H/IOHaHBHBIMI/I BO3MOXHOCTSIMH.

HpaKTquCKoe MPUMEHCHUC UMUTALIUOHHOI'O MOJACINPOBAHHUA ITPU ITPOCKTUPOBAHNU U

skcrutyatanuu UTC
B pe3yibTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT U3y4acT 0COOEHHOCTH IPAaKTUYCCKOro




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

MPUMEHEHUS] IMUTAIIMOHHOTO MOJEIUPOBAHIS P ITPOEKTUPOBAHNH U dKcIuTyaranuu UTC
Pa3paboTka KOMIUIEKCa UMHUTAIMH JBMKEHUS YIaCTHUKOB JIOPOXKHOTO ABMKeHHs. Pa30oop 3apybexHoro
OTIBITA UCTIOJIL30BAaHMSI MOCIMPOBAHUS U cOOpa JaHHBIX MTPH NPOSKTUPOBAHUU MHTEIUICK TYJIbHBIX
TPAHCHOPTHBIX cUCTeM. MoeTpoBaHNe KOHIEHTPALUU BPEHbBIX BEIECTB.

Co31anre IMUTAMOHHON TPAHCIOPTHON MOJIENIN Ha YYaCTKe MEPECEUCHNUs YIIUI] B
nporpamMMHoM npoaykre (PTV VISSIM).

TpeOoBaHN K IMUTAMOHHON MOJIETH: KOPPEKTHO OTMACIITaONPOBAHHBIHN (DOH; TOPOXKHAS CETh,
OTpaXKaloIas peaJbHYyI0 TEOMETPHIO yJacTKa; 3aJJaHHOE JBIDKCHNE TPAHCIIOPTHOTO TTOTOKA,
cooTBeTcTBYIOmIEe cymecTByromeii O/1J]; ocTaHOBKH M MapIIpyThl OOIIECTBEHHOT'O TPAHCIIOPTA,
cooTBeTcTBYIOIIHE cymecTBytomeii O/1/; cBeTodopHOE perynmpoBaHme, COOTBETCTBYIOMIEE
cymectpytomei OJ1J]; nmemexonHoe IBIKEHUE, COOTBETCTBYIOIIEE IBHKEHUIO 10 peanbHoi Y IC
y4acTka.

HMMuTanmoHHoe MOJCINPOBAHUC KOH(bJ'II/IKTHLIX chyauHﬁ K OLICHKA HpOHYCKHOﬁ

CIIOCOOHOCTH aBTOMOOMIILHBIX JA0por.

B pesynbTate paboThl Ha MPAKTHUECKOM 3aHSITHH CTYACHT N3ydYaeT METOAOJIOTHIO OLEHKH IPOEKTHBIX
pemenwnii no OJ]/1 MeToI0M MOAETHPOBaHUS KOH(MIUKTHBIX CHTYaIlHi.

Ot1eHKa MPOITyCKHOM CIIOCOOHOCTH M yPOBHEH 3arpy3Ky aBTOMOOMIBHBIX IOPOT METOAOM KOMITBIOTEPHOTO
MOJICTTMPOBAHUS TPAHCIIOPTHBIX MIOTOKOB.

Amnanus TPaHCIIOPTHBIX IIOTOKOB C UCIIOJIB30BAHUECM MOACIIN «CeTteBol MOTOK»
IIpuMmeHeHre MOZIEIHN CETEBOT0 IIOTOKA JI aHAJIM3a U ONITUMHU3ALKUY TPAHCIOPTHBIX IIOTOKOB B TOPOACKOM
CCTH.

MonenupoBaHue BIUSHUS U3MEHEHUS JOPOKHOU HHMPACTPYKTYpPhl Ha TPAHCIIOPTHHIE

IIOTOKH
OreHKa BO3/ICHCTBYUS H3MEHEHHH B TOPOXKHON HHPPpACTPyKType Ha 3P (heKTHBHOCTD TPAHCIIOPTHBIX
MIOTOKOB.

[IpumeHeHne MeTO10B MAIIMHHOTO O0y4Y€HUS B TPAHCIIOPTHOM MOJIETUPOBAHUU
Hcnonp30BaHKUE aNrOpUTMOB MALIMHHOTO 00YYEHUs AJIsl TPOTHO3UPOBAHUS TOBEICHUS TPAHCIOPTHBIX
MOTOKOB Y aHAJIN3a JAHHBIX.

10

MOI[GJ'II/I pacnpeaciieHud Imoe3J0K B ropoaax
W3yuenne mojeneit pactpeieneHus Moe3g0K Ha OCHOBE JaHHBIX O MePEeMEIICHUAX HAaCeJIeHHUS U UX
MPEIIOYTCHHUIX.

11

CpaBHUTENBHBIN aHATIU3 METO0B KATMOPOBKH TPAHCIOPTHBIX MOJeNei
O630p Ppa3JIMYHbIX MCTOJ0B KaJ'II/I6pOBKI/I Moneneﬁ 1 UX IPUMCHCHUEC AJIs TOBBIIICHUSA TOYHOCTHU
IMPOTHO30B.

12

MOI[GJ'II/IpOBaHI/IC MNEMEXOJHBIX ITOTOKOB B 'OPOACKUX YCIOBUAX
N3zyuenne cnennuky MOJASTUPOBAHUS MELIEXOIHBIX TIOTOKOB, BKIII0Yasl OBEJCHNE TENIEXO0I0B U
BIIMSIHHE TOPOJICKON MH(PPACTPYKTYPHI.

13

Bnusinue nemorpadpuueckux (pakTopoB Ha TPaHCHOPTHBIE TOTOKU
AHanu3 BIUSHUS ,HCMOFpa(bI/I‘IGCKI/IX H3MEHCHUH Ha CIIPOC HAa TPAHCIIOPTHBIC YCIYI'd U MOACIN
MEepeMCIICHUA.

14

MopennpoBaHue Tpy30BbIX IOTOKOB B TOPOAAX
W3zyuenne cnennduky rpy30BbIX EPEBO30K U CO3JaHUE MOJEINEH s UX ONTUMH3ALUH B TOPOJCKOM
cpene.

15

OI_ICHKa YCTOﬁQHBOCTH TPAaHCIIOPTHBIX CUCTEM K BHCIIHUM BO3I[CI>10TBH$IM
AHanu3 ycTOWYMBOCTH TPAHCIIOPTHBIX CHCTEM K MPHUPOAHBIM KaracTpodaM U APYrM BHEIIHHUM
(akTopam.

16

MHTerpanus pasinvuyHbIX BUAOB TPAHCIIOPTA B €IUHYIO MOJEINb
HOHXO,HI)I K UHTETpallui UHAUBUAYAJIbHOIO, O6HI€CTB6HHOFO 1 rpy30BOIro TpaHCHIOPTa B paMKax O,HHOﬁ
MOACIIN




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
17 |Ilpumenenue GIS-TexHOIOTUI B TPAaHCIIOPTHOM MOJIEIMPOBAHUU
Hcnons3oBanue FeOI/IH(l)OpMaHI/IOHHI)IX CUCTEM JJIA aHaJIn3a U BU3yaJIn3allun TPAHCIIOPTHBIX JaHHBIX.
18 |MonenupoBaHue BO3ACHCTBUS MacCOBBIX MEPOIPUATHI HAa TPAHCIIOPTHYIO CETh
O1eHKa BIHUSHUSI MACCOBBIX MEPONIPHUATHI Ha HArPY3KY Ha TPAHCIIOPTHYIO HHPPACTPYKTYPY.
19 |MeTozpl OLIEHKH 3KOHOMUYECKOH 3(h(heKTUBHOCTH TPAHCIIOPTHBIX MTPOEKTOB
O1leHKa YKOHOMHUYECKOH 1EJIeCO00Pa3HOCTU MPOSKTOB € TOMOIIBIO TPAHCTIOPTHOTO MOICIUPOBAHUSL.
20 |TexHonoruu BU3yajaH3alUy Pe3yJIbTaTOB TPAHCIIOPTHOTO MOJICIUPOBAHUS
MCTO,Z[BI BU3yaJIN3alluU JaHHBIX MOJACIUPOBAHUA IJIA JTYUIIETO BOCIPUATHUS PE3YIHTATOB UCCIICJOBAHUSA.
21 |HMcnonp3oBaHue OONBIINX JaHHBIX B TPAHCIIOPTHOM MOJIEITMPOBAHUU
HpI/IMeHeHI/Ie OOJIBIINX JAHHBIX JJIA yJIYy4YIICHHUS KaueCTBa IMPOTHO30B U MOﬂeHeﬁ.
22 |MopenupoBaHue BIUSHUS HOBBIX TEXHOJIOTUI Ha TPAHCIIOPTHBIE CUCTEMBI
OreHKa BIHMSIHAS SJICKTPOMOOMIICH, OSCIIIIIOTHRIX aBTOMOOWIICH M IPYTUX TEXHOJIOTHI Ha TPAaHCIIOPTHEIC
IIOTOKHM.
23 |Mopenu i OLIEHKH 0€301aCHOCTH JTOPOXKHOTO TBHXKECHUS
Hcnonp3oBanne Mozenel A aHanmn3a (akTopoB 6€30MacHOCTH U Pa3paOdO0TKU MEPOIIPUATHI MO
CHUKEHUIO aBapUHHOCTH.
24 |9THuecKkue acleKThl B TPAHCIIOPTHOM MOJIEITMPOBAaHUH
OO6cy>xIeHre 3THYECKUX BOIPOCOB, CBA3AHHBIX ¢ IPUMEHEHHEM MoJieNel B IIIaHUPOBAaHUH TPAHCIIOPTA.
25 |Poxp rocynapCTBEHHOM IMONUTHKU B PA3BUTHH TPAHCIIOPTHOTO MOJICITHPOBAHUS
Bausane FOCYZ[&pCTBCHHOﬁ TIOJINTHUKH HA pa3sBUTUC TpaHCHOpTHOI\/‘I CHUCTCMbI U IPUMCHCHUC Moneneﬁ.
26 |MopenupoBaHue CE30HHBIX U3MEHEHHI B TPAHCTIOPTHBIX MOTOKAX
AHaln3 Ce30HHBIX KOJIeOaHul B TPAHCIIOPTHBIX MOTOKAX U UX YUYCT B MOJCIIAX.
27 |Mopenu Ui OLIEHKU JOCTYIHOCTH TPAHCIOPTa
OlieHKa JOCTYIMHOCTH Pa3IUYHBIX BUJOB TPAHCTIOPTA JJIsl HACETICHHsI HA OCHOBE MOJIETICH.
28 |[IpumeHeHue UCKYCCTBEHHOTO MHTEJUIEKTa B ONTHMU3ALUU MapIIPyTOB
Hcnonp3oBanue Al Iyt ONTHMU3AIMH MapIIPyTOB OOMIECTBEHHOTO TPAHCIIOPTA U TPY30IIEPEBO30K.
29 |MopenupoBaHue KOH(DIMKTOB MEXIY YUYACTHUKAMH JIOPOIKHOTO JABKEHHS
OreHKa KOHQIIMKTHBIX CUTYAIM U pa3padoTka peKOMEHIAINN TI0 X MAHAMHU3AIIHH.
30 |BnusHue KIMMaTHUYECKHX U3MEHEHUH Ha TPAHCIIOPTHBIE CHCTEMBI
O1eHKa BO3/ICHCTBUS KIIMMaTHYECKUX U3MEHEHNH Ha (QyHKIIMOHMPOBAHUE TPAHCIIOPTHOM
HHQPACTPYKTYPHI.
31 |Posab yacTHOrO ceKTOpa B pa3BUTHH TPAHCIIOPTHOTO MOJICIUPOBAHUS
BsanmMopeiicTBre TOCYJapCTBEHHBIX H YaCTHBIX CTPYKTYP B 001aCTH pa3padOTKH M MIPUMEHEHHS MOJIETCH.
32 |Mopenu Uil OLIEHKH BIMSHUS COIMATIBHBIX (DAKTOPOB HA TPAHCIIOPTHBIE TOTOKH
I/ICCHC,I[OBaHI/Ie BIIMAHUA CONUAJIBHBIX q)aKTOpOB Ha BBI60p MapiupyTOB I1OJb30BATCIIAMU.
33 |OOyuenue noab3oBaresei pabore ¢ MOJEIAMU
Metomp! 00y4eHus mosib3oBaTenei 3¢ HeKTHBHOMY HCIIOIb30BaHUIO TPAHCIIOPTHBIX MOJETIEH.
34 |MHHOBalMOHHBIE MMOIXOABI K YIPABICHUIO TpahUKOM
Hogsle MeTo1p1 yripaBieHus TpaUKOM € UCTIOIF30BaHUEM COBPEMEHHBIX TEXHOJOTHHA U MOJAETICH.
35 |[IpumeHeHne MOICITMPOBAHUS JIJISl aHAIM3a aBAPUHHOCTH
PazpaboTka Mozenei 1 NpOrHO3UPOBAHMS aBAPUIHHOCTH Ha JIOpOTax M OLEHKa (paKTOPOB pUCKa.
36 |MonenupoBaHue BIUSHUS H3MEHEHUH B 3aKOHOIATEIILCTBE HA TPAHCIIOPTHBIE MIOTOKH
AHann3 BO3A€HCTBHS N3MEHEHHH B 3aKOHO/IATENIECTBE HA (QYHKIITMOHUPOBAHHUE TPAHCTIOPTHON CHCTEMBI.
37 |MeToabl OLIEHKU BIMSHUS HOBBIX TPAHCIIOPTHBIX CUCTEM Ha CYIIECTBYIOIINE TOTOKH
OrieHKa BIVSIHAS HOBBIX BHJIOB TPAHCHOPTA (HAaIIpUMeEp, METPO, TPaMBan) Ha CYIIECTBYIOINIHE TOTOKH.
38 |Poxip oOmiecTBeHHOTO MHEHUS B TUITAHMPOBAHWHT TPAHCIIOPTA

Bausaue 06IIICCTBCHHOFO MHCHUS Ha IPUHATHUC peIHCHI/Iﬁ B 0o0jacTu TpaHCTIOPTAa U MOACIMPOBAHUS.
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39

Mogenu a5 aHajiu3a JOCTYIHOCTH OOIIECTBEHHOTO TPAaHCIIOPTa
OHeHKa JOCTYIIHOCTH O6IlIeCTBeHHOFO TpaHCIIOPTa AJIA pa3IMYHBIX I'PYIIT HACCJICHUA.

40

D¢ hHEeKTUBHOCTH UCIIOJIB30BAHUS PECYPCOB B MOJICIIUPOBAHUHN
OnTtumu3anys pecypcoB IpH pa3paboTke U IPUMEHEHUHU TPAaHCIIOPTHBIX MOJIETIEH.

41

Mopenu 715 OLIEHKH BIUSHUS TYPUCTHUECKUX MIOTOKOB HA TPAHCIIOPTHYIO
UHPPACTPYKTYPy

AHanu3 BIMSHUS TYPUCTHYECKUX IIOTOKOB HAa Harpy3Ky Ha TPAHCIIOPTHYIO CETb.

42

[TpumeHeHre METOJ0B ONITUMHU3ALIMU MapUIpyTOB Ha OCHOBE MOJIeel
OHTI/IMI/I3aHI/I$I MapupyToB O6IH€CTB€HHOFO TpaHCIIOpTa C UCTTOJIb30BAHUEM PE3YyJIbTATOB MOACIMPOBAHUS.

43

MOI[CJ'II/IpOBaHI/IC BJIIMSHUS TEXHOJOTMUECKHUX N3MSHEHHMI Ha JOPOXKHOC IBUKCHUC
OreHka BO3ACHCTBUS HOBBIX TEXHOJIOTHI (HalpuMep, CUCTEMBI yIIpaBJIeHHs JBIDKEHHEM) Ha TOPOKHOE
JIBIDKEHHE.

44

Mojenu 111 OUEHKH BIIMSHUS U3MEHEHUH B LICHOBOM MOJIMTUKE HA CIIPOC Ha

TPAHCIIOPTHBIE YCIYTH
AHanu3 BIUSHUS IICHOBBIX M3MCHCHHUH Ha CIIPOC Ha pa3IMYHbIC BUJBI TPAHCIIOPTA.

45

I/IHTeraL[I/IH MOI[GJ'IGIZ C CUCTCMAaMU YIIPAaBJICHUS ABHXKXCHUCM
O030p METOZIOB MHTErpalliy MOJIEIIEH C CUCTEMaMH yIPABJICHUS JBHXKCHUEM JIJISI TOBBILICHUSI
3 PEeKTUBHOCTH yNpaBICHUs TPAPHKOM.

46

Ponb I/IH(1)OpMaI_II/IOHHBIX TEXHOJIOTHI B MOACPHU3AIUKU TPAHCIIOPTHOI'O MOACIIMPOBAHUA
HcnonsizoBanne IT-TexHomorni ajs YIIydlICHUS Ka4eCTBA U CKOPOCTH 06pa6OTKI/I JaHHBIX B
MOACINPOBAHUH.

47

MO[[GJIHpOBaHI/Ie BJIMAHUA OKOHOMHUYCCKOI'O Kpu3nca Ha TPAHCIIOPTHLBIC ITIOTOKHU
AHanu3 BO3IeHCTBHUSA SKOHOMUYSCKUX KPpU3UCOB HA MOBCACHUC II0JIb30BaTEIICH TpaHCIIOPTAa U UBMCHCHUC
IIOTOKOB.

48

HpI/IMeHeHI/IC METOHOB CTATUCTUYICCKOT'O aHAJIN34a B TPAHCIIOPTHOM MOJACIIMPOBAHUUN
Hcnonb30BaHue CTATUCTUYECKUX METOIOB U1 aHAJIN3A JaHHBIX O TPAHCIOPTHBIX IOTOKAaX U UX
IIPOrHO3UPOBAHUSL.

49

MOHGHI/I AJId OUCHKU BJIWSAHUA U3MCHCHUA KiIIMMaTa Ha JOPOKHOC CTPOUTCIILCTBO
OreHKa BO3ICHCTBUSA KIMMATHYECKUX H3MCHEHHM Ha MMPOCKTUPOBAHUC U CTPOUTCIILCTBO AOPOT.

50

MOHGJ’IHpOBaHI/Ie BSaHMOﬂCﬁCTBHH Pa3JIMYHBIX BUJIOB TPAHCIIOPTA B MCTrarojimcax
AHann3 B3auMoJICHCTBUS MEXKIY pa3IMYHBIMU BUJAMH TPAHCTIOPTa (aBTOMOOUIBHBIN, OOIIECTBEHHBIH,
MEIIEXOAHBIN) B YCIOBHUAX MEraroJuca.

51

BHenpenue koHuenuu "yMHOro ropoga" B TpaHCIIOPTHOE MOJAEINPOBAHNE
HccnenoBanue npuMeHEHNUS KOHIETIIHMH "'yMHOTO ropoa" K yIpaBIeHHIO TPAHCIIOPTHBIMY CHCTEMaMHU
yepe3 MOJICTMPOBAHHE.

52

O} PeKTUBHOCTH UCIIOJIB30BAHUS KAPIIEPUHTa KaK aJIbTEPHATUBBI TPAJUILIMOHHOMY
TPaHCIIOPTY

AHann3 BAMSHUS KapIIepruHra Ha CHIDKEHHE Harpy3KH Ha TOPOJCKHE JOPOTH Yepe3 MOJIEINPOBaHHE
crpoca.

53

MO,Z[CJ'II/I JJIA OIICHKU BJIUAHUA HaH,Z[CMI/Iﬁ Ha TPaHCIIOPTHBIC ITOTOKNU
HccnenoBanue Bo3aeiicTBus nanaemuit (Hanpumep, COVID-19) Ha noBeneHue moib3oBareneit
TPAHCIOPTa U H3MEHEHHE MTOTOKOB.

54

Posib MHHOBAIIMOHHBIX MaTEpUAIOB B IPOEKTUPOBAHUH JJOPOKHOM MHPPACTPYKTYpPbI
OreHKa MPUMEHEHHST HOBBIX MaTepualioB (HalpuMep, nepepadoTaHHbIX ) IPU TPOEKTHPOBAHUHU JOPOT
yepe3 MOJEIH.
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55

MonenupoBaHue MOTpeOUTENHCKOTO MOBEICHHSI B BEIOOpE cI1oco0a epeaABIKEHIUS
I/ICCJ'Ie[[OBaHI/Ie (l)aKTOpOB, BIIMAIOIIUX Ha BI)I60p criocoba MNEPEABUIKCHUSA MTOJIb30BATCIIMU Y€PE3 MOJACIIN
IOBCACHU.

56

HpI/IMeHCHI/Ie METOAO0B OIITUMU3AIINUN Tpa(bm(a C UCITIOJIB30BAaHUECM CI/IMYJ'IHHI/II‘/'I
Onrumu3aiyst Tpaguka 4epe3 CUMYJISIIIUOHHBIE MOIEIH JJIsl TOBBIIIEHHUsI POIMYCKHOM CTOCOOHOCTH
JIOpOT.

57

YeTonuuBoe pa3BUTHE TOPOJCKOr0 TPAHCIIOPTA: MOJEIN U CTPATEruu
Pa3paboTka Mozeneli Iy OIIEHKH yCTOWYMBOCTH TOPOACKHUX TPAHCIIOPTHBIX CHCTEM M CTPATETHH HX
pa3BHUTHSL.

58

Brnusinue KynbTypHBIX ()aKTOpOB Ha BBIOOP TpaHCIOPTA MOJIb30BATENIIMU
Ananuz KYJbTYPHBIX aClICKTOB, BJIUAONIUX HAa OPEATIOUTCHUA MoJb30BaTelei npu BI)I60pe BUaa
TpaHcIopTa.

59

MO[[eJIHpOBaHI/Ie B3aHMOI[efICTBH?I MCKOY aBTOMOOWISIMHU U IIemexoaaMu
HSy‘IeHI/Ie NMOBCACHHNS YUAaCTHUKOB AOPOKHOTO ABUKCHUSA U €TI0 BIIMAHUC Ha 0e30IMacHOCTh qepe3 MOJACIIN
B3aMMOJCHCTBHS.

60

[TpuMeHeHne HEMPOHHBIX CETEH I MPOTHO3UPOBAHUSA Tpaduka
Hcnonb3oBaHHe HEHPOHHBIX CETEH AJIsl aHaIM3a JaHHBIX O Tpa(uKe U MPOrHO3UPOBAHMUS €T0 H3MEHEHUIA.

61

Mojaenu A OLEHKH BIUSHUS BHEITHUX Q)aKTOpOB Ha CIIPOC Ha IIaCCAXKUPCKHUC

MMEPECBO3KU
AHanu3 BHEIIHHUX (HaKTOPOB (IKOHOMHMKA, ITOT0/1a) U MX BIMSHUE Ha CIIPOC Yepe3 MOJIEINH MacCAKUPCKUX
MIEPEBO30K.

62

Ponb 00pazoBaTenbHBIX YUPEKICHUH B TIOJTOTOBKE CICIIHAIMCTOB 110 TPAHCTIOPTHOMY
MOJIEJINPOBAHUIO

O6CY)K,H€HI/IC BaXHOCTH O6paSOBaTeHBHLIX nporpaMm Ajisl NOATrOTOBKHU CIICHUAJIMCTOB B obmactu
TPaHCIIOPTHOI'O MOJACIUPOBAHUA.

63

D¢ ekTHBHOCTH UCTIONB30BaHUS MOOUIIBHBIX MPUIIOKEHUH [T yIpaBieHus TpadhuKoM
OrieHKa BIMSHNASA MOOMIBHBIX IPUIOKEHUH HA yIIpaBleHHe Tpa(UKOM U IIOBEICHHE TT0Ib30BaTeNeil uepes
MO/IEJIN UCIIONIb30BAHNS TIPUIIOKEHHI.

64

MOHGHHpOBaHl/Ie JUHAMHKHU [ICH HAa TOIIJIMBO U €T0 BIIMAHUC HA CIIPOC HA PA3JIMYHBIC
BHUJIbI TPpaHCIIOPTA

I/ICCHC,I[OBaHI/Ie 3aBUCHUMOCTHU MCKAY IEHAMHU HA TOIJIMBO U CIIPOCOM 4YE€pe3 MOACIN HOTpG6J'ICHI/I$I TOILIIMBa
Ppa3JIMYHbIMU BUJIAMHU TPAHCIIOPTA.

65

HpI/IMeHeHI/Ie BI/IpTyaJIBHOﬁ PCAIBHOCTH JIAA O6y‘leHI/I$I CrIenuaJIrucCToOB 11O

TPAHCIIOPTHOMY MOACIIUPOBAHUIO
Hcnons3oBanne VR-TexHOIOTHiH 7151 00y4EHUs CTYIEHTOB METO/IaM M HHCTPYMEHTaM TPAHCIIOPTHOTO
MOJZEJIUPOBaHU.

66

Monenu 15t OEeHKY BIUSIHUS U3MEHEHHs Tapru(oB 00I1IECTBEHHOTO TPAHCIIOPTa Ha
MTaCCaXKUPOIIOTOK

Ananu3 u3MeHEeHH TapI/I(l)OB 06HICCTB€HHOFO TpaHCTIOPTA U €T0 BJIMAHHUC HA MACCAKUPOIIOTOK 4Y€pEe3
MOJEJIH CIIpoca.

67

ITpuMeHeHnEe PKOJIOTHYECKUX KPUTEPHUEB NIPU POEKTUPOBAHUHU TPAHCIIOPTHOM
UHPPACTPYKTYPHI

Or1ieHKa HKOJIOTHYECKUX ACTIEKTOB IIPH MPOSKTUPOBAHUH JOPOT Y€Pe3 MOJIEIN YCTOWIMBOTO Pa3BUTHS
MHQPACTPYKTYPHI.

68

Pons MCKIUCHUIINIMHAPHOI'O MoJAXoaa B pEIICHUHN 3a/1a4 TPaHCIIOPTHOT'O
MOACIINPOBAHUA
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O6cyxneHne BaXKHOCTH MEXIUCITUILIMHAPHOTO MTOX0a (IKOHOMHUKA, SKOJIOTHS, COIIHOJIOTHS ) TIPH
pelleHUH 337124 MOACTHUPOBAHUSI.

69

MopenupoBanue 3¢ (PEeKTOB OT BHEAPESHUS HOBBIX TEXHOJIOTHH YIIPaBICHUS JTBHKCHUEM
OueHka BO3/1eICTBUS HOBBIX TEXHOJIOTHH (HaIlpUMep, HHTEIIEKTyallbHble CBeTO(OpPHI) Ha 3(PEKTUBHOCT
JOPOMKHOTO JBHKEHUS Yepe3 MOEIH.

70

HpI/IMeHeHI/Ie MCTOA0B COIIMOJJIOTMYCCKOI'0 aHaJIn3a B UCCIICAJOBaHUU HOTpGGI/ITeJIBCKOFO

MOBCACHUA B TPAHCIIOPTC
Hcnonp3oBaHme COIMOIOTMYECKUX METOJIOB JUIA M3Y4IEHHS NPEANOYTEHUH MOJIb30BaTeNeH TPaHCIIOpTa
Yyepe3 MOJIENH MOTPEOICHUS yCIIyT.

71

MOI[eJ'II/IPOBaHI/IC B3aHMOﬂeﬁCTBHﬂ MCXKAY pa3InYHbIMU YYaCTHUKaMU JOPOKHOI'O

JABHKCHUA
Amnanuz B3aUMOJCUCTBHUS MCKIY BOAUTCIAMU, MIEIIEX0AaMU, BEJIOCUIIEANCTAMU Y€PE3 MOJIC/IN TOBCACHUA
Y4aCTHHUKOB JOPOKHOI'O0 ABUKCHUA.

72

BinsiHue rocy1apcTBEHHOIO PETYJIMPOBAHUS HA Pa3BUTHE OOLLIECTBEHHOTO TPAHCIIOPTA
WzyueHne ponu rocyjapcTBEHHOTO PETryJIMPOBAHMS B Pa3BUTHH OOIECTBEHHOTO TPAHCIIOPTA Yepe3
MOJICTIH TIOJIMTHKU PETYIUPOBAHHUS.

73

MonenrpoBaHie BpeMEHHBIX U3MEHEHHI B CTPYKTYype Tpaduka BO BpeMs MPpa3JHIUKOB

WJIA MEPOTIPUATHI
O1eHKa BpeMEHHBIX U3MEHEHHH Tpadrka BO BpeMs Pa3IHUKOB MM MacCOBBIX MEPONPHSATHI uepe3
CIELIMAIbHBIE MOJIENIN HAIPY3KH.

74

Poimn MHHOBALITMOHHBIX peHICHI/Iﬁ B IIOBBIIIEHUN 0€30I1aCHOCTH AOPOKHOI'O0 ABUKCHUA
I/I3yquI/Ie HOBBIX TEXHOJIOTHI (HaanMep, CHUCTEMbI KOHTPOJIA CKOpOCTI/I) M UX BIUSHHE Ha 0€30MMacCHOCTh
JAOPOKHOT'O ABUKCHUA 1C€PE3 MOACIN PUCKA.

75

[Tpumenenne merogoB SWOT-ananu3a B OlICHKE MTPOEKTOB MO PA3BUTHUIO TPAHCIIOPTA
Hcnonb3oBanne SWOT-aHanu3a sl OLEHKH CHUIIbHBIX, CIa0bIX CTOPOH, BO3MOYKHOCTEH U yrpo3 NpH
pa3paboTKe IIPOEKTOB 10 Pa3BUTHIO TPAHCIIOPTA YePE3 MOJECIH OLIEHKH PHUCKOB.

76

MozenupoBaHue ajanTaluy ropoiCKoil HHPACTPYKTYPhl K U3MEHEHUSIM KIIMMaTa
Onenka HEOOXOIUMOCTH aJalTAl[MU TOPOJCKONH HHPPACTPYKTYPHI K U3MEHEHHAM KIMMaTa 4epe3 MOJIeIH
YCTOWYMBOTO IIPOSKTHPOBAHUSI.

77

Ponb o61miecTBEHHOr0 y4yacTus B INITAHUPOBAHUM FOPOJICKON MOOMIIBHOCTH
I/ICCHC,Z[OBaHI/Ie Ba’>XHOCTH BOBJICHCHUA O6H.[€CTBa B IIPpOLECC TUNTaHUPOBAHUS FOpO,I[CKOﬁ MOOUIBLHOCTH
HUepe3 MOJACIIN YHaCTUs IpaKAaHCKUX NHULIUATHUB.

78

Hcnons3oBaHue CPIMy.]'IHLIPIfI IJIL TECTUPOBAHUSA HOBBIX KOHIISIITHMN TOpOACKOro

TpaHCIopTa
[TpumeHeHne CUMYIISIIMOHHBIX MOJIeNIeH JIJIsl TECTUPOBAaHUS HOBBIX KOHIeNHi (Hanpumep, BRT-cuctem)
repej X BHEIPEHUEM B PEaIbHYIO MPAKTHUKY.

79

Mopenu Uit OLEHKH BIUSHUSA aJbTEPHATUBHON SHEPTEeTUKH HA TOPOACKOM TPAHCIIOPT
I/ICCHGHOBaHI/Ie BJIMSIHUS aJIbTEPHATUBHBIX UCTOYHUKOB SHEPTUA (HaanMep, COJIHEYHOU BHCpFI/II/I) Ha
3(1)(1)CKTI/IBHOCTI) TOpOACKOI'0O TpaHCOPTa 4€PE3 MOJACIIN YCTOP‘I‘IPIBOFO pa3BUTHA.

80

By;[ymee TPAHCIIOPTHOT'O MOACTIUPOBAHUA: TPCHABI U BBI3OBLI
00630p TEKYIUX TPEHAOB B 00JACTH TPAHCIIOPTHOTO MOJISITUPOBAHHSI, BKJIIOUAsi HOBBIE TEXHOJIOTUH,
METOIbI aHAIN3a JAHHBIX U IPEACTOSIINE BEI30BBI OTPACIIH.

4.3. CamocrosiTenbHas paboTa 00y4daroImXcs.

/o

Bun camocrositensHo# paboTh

W3yuenue yueOHOM TuTEpaTyphl U HHTEPHET-UCTOUHUKOB.




Ne Bun camocrosiTensHO#M paboThI
/1

2 |[ToaroroBka K MPaKTUYECKUM H TAOOPATOPHBIM 3aHSATHSIM.

3 | BelmosHEeHHE KypCOBOTO MPOCKTA.

4 | IloaroToBKa K MPOMEXKYTOYHOM aTTECTALIHH.

5 | [loaroroBka K TeKyIieMy KOHTPOJIIO.

4.4. ITpuMepHbI IEpEeYEHb TEM KYPCOBBIX MPOECKTOB
Co3gaHne MOJEIU yyacTKa yJIM4HO-A0poxkHoU cetu B PTV VISSIM.

Coznanue makpomoieneid B PTV Visum.
Cozpnanue TpaHCIIOPTHOM MOJIENI B « Aimsuny.

CpaBHuTenpHbIl aHanu3 Bo3MokHocTedt PTV VISSIM u Aimsun s
MOJEIUPOBAHUS MEMIEXOIHBIX TOTOKOB.

MonenvupoBaHue BIUSHUS CBETO(POPHOTO pEryIUPOBAHUS HA TPAHCIIOPTHBIE
notoku B PTV VISSIM.

Co3nganne MakpOMOAENIW TPAHCHOPTHOM CETH TopojJia C HMCIOJIb30BAHUEM
PTV Visum: keiic-ctagusi.

MopenupoBanue BO3IEUCTBHAS MACCOBBIX MEPONPHUATHA HA  YIMYHO-
JIOPOKHYIO CeTh B Aimsun.

AHaJIM3 YCTOWYMBOCTH TPAHCIIOPTHOM MOJEIM HA OCHOBE [IaHHBIX O
nopoxHbIx npoucuiectBusix B PTV VISSIM.

Ucnonp3zoBanue PTV Visum 1 MopenupoBaHUs TPY30BBIX IOTOKOB B
TOPOJICKOM Cpeie.

Wurerpanus pe3yabTraToB MoaenupoBanus u3 Aimsun u PTV VISSIM s
KOMILJIEKCHOT'O aHaJln3a TPAHCTIOPTHOM CUCTEMBI.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU
OCBOCHHH JTUCUUTUTUHBI (MOIYJIs).
Ne
/T
1 Mertoanueckue peKOMEH AN https://files.stroyinf.ru/Data2/1/4293734/4293734705.pdf
10 UCITOJIB30BaHUIO

bubnuorpaduueckoe onucanue Mecto noctyna

MPOrPaMMHBIX TTPOIYKTOB
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS TPAHCIOPTHBIX
MOTOKOB TIPU OIICHKE

3¢ (PEKTUBHOCTH TTPOESKTHBIX

pelieHuit B cepe opraHu3auu




JIOPOKHOTO JIBUYKEHUS
Mertonuueckue ykazanus 2016
2 | MopenupoBaHue TPaHCIIOPTHO- https://e.lanbook.com/book/138244
TexHosiornueckux cucrem C. M.

Kaparyn YueOHoe nocobue
Tromens: TroMI HI'Y, 88 c., ISBN
978-5-9961-1629-4 , 2018

3 | MoaenupoBaHue JOPOKHOTO https://reader.lanbook.com/book/105411#37
nemkennd Kocomamnos A.B.
VYuebHoe nocobue Kyzbacckuii

rOCYIapCTBEHHbBIA TEXHUYECKU
YHUBEPCUTET UMEHH
T.d.I'opbauesa, 128 c., ISBN
978-5-906969-16-3 , 2017

4 | MogenupoBanue TpancnoptHeix | https://e.lanbook.com/book/222527
cucreM B cpene AnyLogic
['op6aueB. A. M. YuebHoe
nocobue Cankt-IlerepOypr:
[II'VIIC, 47 c., ISBN 978-5-
7641-1482-8 , 2020

6. IlepeueHb COBpPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBICE MOTYT HCIOJIB30BAThCS IPHU
OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

[Ipodeccuonanbubie 6a3bl nanubix, UCC e.lanbooks.com

Nudopmarmonnas cucrema «EnnHoe OKHO J0cTymna K oOpa3oBaTeIbHBIM

pecypcam» http://window.edu.ru/

CnpaBouHas IpaBoOBas cucrema «KoHCynbTaHT [Lroc»

http://www.consultant.ru/

JSTOR 06a3a nanHbIX HAyYHBIX )XypHAJIOB http://www .jstor.org

ApxuB Untepnera http://www.archive.org/

HNudopmanmonHo-npaBoBoi noprai http:// www.garant.ru/

DnekTpoHHo-0nOmoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/

Hayunas snexkrponHas 6ubnuoteka http://elibrary.ru/

Caiit MunucrepcTBa TpaHcropra Poccutickon ®denepanuu

https://mintrans.gov.ru.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 oOecredYeHus, B TOM YHCJIE OTEUYECTBEHHOTO IIPOU3BOICTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Microsoft Office



Adobe Reader

8. Omnmcanne MaTepuaaIbHO-TEXHUYECKOH 0a3bl, HEOOXOmMUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

JUis  ycHnemHoro MNpoBEACHUS  ayJUTOPHBIX  3aHATUH  HEOOXOIUM
CTaHIApPTHBI HA0Op CHEUUATM3UPOBAHHOW Yy4yeOHONM Mebenun U y4eOHOTro
000pyIOBaHUSI.

Jlyis mpoBenieHus JIEKIIMOHHBIX 3aHATUNA HEOOXOauMa CIelrUaIn3upOBaHHAs
y4ueOHas ayJUTOpHs ¢ MyJIbTUMEIHNA aIapaTypou.

JUis opraHu3anuy CaMOCTOSITENbHOM pPadOTBl CTYJIEHTOB HEOOXOAMMA
ayIuTopusi ¢ pabouMMU MecTaMHu, OOecleyMBaIOUIMMHU BbIXoA B IHTepHeT.
HeoOxomuMm focTyn Kakaoro CTyleHTa K HH(OPMAlMOHHBIM pecypcam —
MHCTUTYTCKOMY OnOInoreuHomy GoHay u cereBbiM pecypcam Murtepnert u 10, B
COOTBETCTBHH C I1.7

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Dk3aMeH B 4 ceMmecTpe.
3auer B 3, 5 cemecTpax.
KypcoBoii mpoekT B 5 cemecTtpe.

10. OueHouHbIe MaTEpHUAIIBI.

OueHoOYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

PYKOBOAMTENH 00pa30BaTeIbHOM
MpOrpaMMBbl JI.M. bapsiiies

CoracoBaHo:

PykoBoautens oOpazoBaTeabHOM
MpOrpaMMBbl JI.M. bapsiiies

[Ipencenarens yueOHO-METOUYECKOM
KOMHUCCHUH J.B. [TapunoB



