MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMMBl

0 HaNpaBJICHHIO IOATOTOBKI
23.03.01 TexHOIOTHS TPAHCTIOPTHBIX MPOLIECCOB,

yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)

TumonunsiM B.C.

BBICHICTO 06pa3oBaHm{ - IpOrpamMmbl 6aKauaBpuaTa

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

Hanpagnenue noarotoBku:

Hanpasnennocts (mpoduib):

®opma 00yUeHUs:

TpancnopTHOe MOaeJIMPOBaAHNE

TPAHCIIOPTHBIX CUCTEM

Oynag
Paboyas mporpaMma AUCHUILIMHBI (MOJIYJIs) B BUZIE
3J'[eKTpOHHOFO HOKyMeHTa BBIpr)KeHa u3 e,Z[HHOf;I
KOPHOPATHBHOH MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
yHl/IBepCMTC'I‘OM n COO'I‘BC'I‘C'I'Bye'I' Ole‘I/IHaJIy

23.03.01 TexHosOTrHs TPAHCTIOPTHBIX MPOIIECCOB

HHaHI/IpOBaHI/Ie N OKCILTyaTallusd TOPOACKHX

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID nognucu: 1174807
IMopnucan: pyKOBOAUTENIb 0OPa30BaTEILHOI IPOTrPaMMBI
Bapsimes Jleonn MuxaitnoBuy

Jara: 18.07.2025




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JucrunHa « TpancrmopTHOE MOACIMPOBAaHUE) HaIleIeHa Ha (DOPMHUPOBAHUE
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:
ONTHMU3AIMS JBWKEHUS TPAHCIIOPTHBIX H TEMIEXOJHBIX TIOTOKOB, pPaOOTHI
OOIIIECTBEHHOTO TPAHCIIOPTA, OPTaHU3AIMS TOPOKHOTO JBIKCHUS, ONITHMHU3AIIHS
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 ~ CHUCTEM  4Yepe3 H3y4YeHHEe METOJOB M  HMHCTPYMEHTOB
MOJCIIUPOBAHUS, YTO MO3BOJUT UM A((HEKTUBHO periaTh MPAKTUISCKHUE 3a/1a4H B
00JlacTH  TPAHCIIOPTHOTO IUIAHUPOBAHMS, TPOSKTHPOBAHUS W  YIPABICHUS
TPaHCHIOPTHON HHPPACTPYKTYPOH.

3amaun OCBOCHHS TUCIIMIUIAHEIL:

1. V3ydenue teopeTrueckux OCHOB: O3HAKOMUTH CTYJEHTOB C OCHOBaMU
TPAHCIIOPTHOTO  MOJCJIIMPOBAHUS, BKJIIOYash TUIBI MOJeNe  (Hampumep,
CTaTUYECKHUE U TMHAMHYECKHUE), METOIbI UX TIOCTPOCHUS U aHAJIM3a.

2. AHanu3 TpaHCHOPTHBIX NOTOKOB: Hay4unuTh CTY/IEHTOB MPOBOJAUTH aHAIHU3
CYIIECTBYIOIINUX TPAHCIIOPTHBIX TOTOKOB C UCIIOJIB30BAHUEM PA3IMIHBIX METO/IOB
MOJICIIUPOBAHUS, BKIIIOYAs CUMYJISIIMOHHBIC 1 MAaTEMAaTHYECKHE MOJIEITH.

3. OnTuMuzarusi TpaHCIOPTHBIX cucTeM: OOYyYHTh CTYACHTOB METOIaM
ONTUMH3ALMUA PabOTHl OOIIECTBEHHOTO TPAHCIOPTA, OPTaHU3AIMH JOPOKHOTO
JIBMKEHUS U CBETO(OPHBIX OOBEKTOB.

4. Pa3zpaboTka mpeIoxKEHUN M0 yiydiieHuto: HayduTs CTyaeHTOB
dbopMyIMpoBaTh OOOCHOBAHHBIC MPEIOKEHUS IO YJIYUIICHUIO TPAHCTIOPTHOU
HH(DPACTPYKTYPhI HA OCHOBE PE3yJIbTATOB MOICITUPOBAHHUS.

5. OleHKa WHBECTUIMOHHBIX MPOEKTOB: OOyYHUTH CTYACHTOB TPOBOIUTH
OT1ICHKY 3 ()EKTUBHOCTH WHBECTUIIMOHHBIX MPOEKTOB B 00JACTH CTPOUTEILCTBA U
MOJICPHU3AIMU TPAHCIIOPTHOW HWHMPACTPYKTYPHI C HCIOIH30BAHUEM METOIOB
HYKOHOMHUYECKOTO aHAIH3a.

6. PabGora c¢ mporpamMmmubIM oOecriedeHUEM: (O3HAKOMHTH CTYACHTOB C
COBPEMEHHBIMH  TMPOTPAMMHBIMH ~ WHCTPYMEHTaMH U IPOTrPaAaMMHBIM
oOecrieueHreM, UCIOJIb3yEMBIMH JIJIS1 TPAHCTIOPTHOTO MOJICIMPOBAHUS, U HAYIHUTh
WX MMPUMEHSTH 3TH HHCTPYMEHTHI Ha TIPAKTHKE.



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.

Ymern:

- OCYIIECTBJIATh TMOATOTOBKY 3aJlaHUs IO TPOBEJICHUIO MOJEIUPOBAHUS
JTOPO’KHOTO JBIKEHUS W HCIOJBb30BaTh PE3yJIbTAaThl MOICIUPOBAHUS IS
pa3pabOTKu W OOOCHOBAaHUS MEPONPHUATHNA IO OpraHU3aIUU U O00ECIICUCHUIO
0€30MacHOCTH JBWKEHUS TPAHCTIOPTHBIX U MEMIEXOAHBIX TTOTOKOB;

- MPUMEHSATHh TPAHCHOPTHBIE MOJENU JJii MPOTHO3UPOBAHUS H3MEHEHUS
YCJIOBUM JTOPOKHOTO JIBMKEHUSI U 0O0CHOBAHUS TIPEIJIaraeMbIX MEPOTPUSITHI IO
OpraHu3alMU JIOPOKHOTO JBUKCHHUS;

- HCIOJIb30BaTh COBPEMEHHBIM HMHCTPYMEHTapHil uMIopTa (dKCIopTa)
¢daiIoB cHCTEeM aBTOMAaTH3HUPOBAHHOTO MPOCKTUPOBAHMS, T€OMH(POPMAITMOHHBIX
CHUCTEM, PaCTPOBBIX M300paKeHUH 711 (POPMUPOBAHUS FJIEMEHTOB TPAHCTIOPTHOM
MOJIEIH;

- BBINOJHATH AaHAJIW3 MPOCKTHBIX PEHICHUH Ha OCHOBE pE3yJIbTaTOB
MOJICJIMPOBAHUS C UCIIOJIb30BaHUEM IMapaMeTpoB 3((HEKTUBHOCTH OpraHU3aAlNU
JIOPO’KHOTO JABUKEHHS, a TakKe pa3pabaThiBaTh MO pe3yJbTaTaM MOJEITUPOBAHUS
JIOPO’KHOTO JBMKEHHUSI PEKOMEHJAIIMU 10 BHECEHUIO M3MEHEHUU B MPOCKTHHIC
perieHwus, Mo pa3paboTKe albTePHATUBHBIX BAPUAHTOB MPOCKTHBIX PEIICHHUI;

- OIICHMBATh YKOHOMUYECKHE, COIMAIBHBIC U DKOJOTHUECKHUE MOCIIEICTBUS
peanu3anuy pa3pabaThIBaeMBIX MEPOIPHUATHH B chepe OpraHU3alHuH TOPOKHOTO
JIBKEHUS ¥ TOPOJICKOTO TPAHCITOPTHOTO IIAHUPOBAHUS IIOCPEACTBOM IPUMHCHUS
TPAHCIIOPTHBIX MOJIEIIEH.

Baaners:

- COBPEMEHHBIMU IPOrPaMMHO-MOIEIUPYIOIINE KOMIUIEKCAMU IIPU PELLICHUN
3a71a4 TOPOJCKOIO TPAHCIIOPTHOI'O IUUIAHUPOBAHUS W OPTraHU3aLUU JOPOXKHOIO
JBUKEHUS U pa3pabOTKON TPAaHCHOPTHBIX MOJENIEH Pa3IuYHbIX YPOBHEH;

- OCYIIECTBJICHHEM KalUOpPOBKM M OLEHKH aJIEKBATHOCTH TPAHCIOPTHBIX
MojeNield, B TOM 4YHUCJIE MNPUMEHEHHEM OCHOBHBIX MPUHIUIIOB Pa3pabOTKU U
IIPUMEHEHUS TPAHCIIOPTHBIX MOJEIIEH;

- MOJEIUPOBAHUEM  TPAHCIOPTHBIX  CHUCTEM, METOJAMHU  OLEHKU
TPAHCIIOPTHOM JOCTYITHOCTH.

3. O0beM AUCIUIUIMHBI (MOTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmasi TpyAOEMKOCTh ITUCIUILIMHBI (MOmyssi) coctaBiser 15 3.e. (540
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcss ¢ TEJarorTHYecKUMH  padOTHUKaMu W (WIHM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa3oBaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBHUSX,

IIPU NPOBEJCHUHN YUEOHBIX 3aHATHIL:

KonugectBo yacos
Tum yueOHBIX 3aHATHI Beero CemecTtp
Ne3 | Ned | Ne5 | Neo | Ne7
KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 256 48 64 48 48 48
B Tom uucne:
3aHATHS JIEKIIMOHHOTO TUIIA 96 32 16 16 16 16
3aHsATHS CEMHUHAPCKOTO THIIA 160 16 48 32 32 32

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM pabOThl OOydYarOUIUXCS C
Ne1arorn4ecKuMu pabOTHUKAaMU U (MJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIpPU HNPOBEACHUU
IPOMEXKYTOUHOM aTTecTalu cocTaBiser 284 akajeMUyeckux yaca (OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXcs, a Takxxe B popme
KOHTAaKTHOW PabOThl 00YYaIOIIUXCSl C MEAarormueCKuMU paOOTHUKaMU U (WIJIH)
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 ONIPEEIICHUs], ENU U 3aJjaud TPAHCIIOPTHOTO MOAETUPOBAHUS.
TpaHcopTHOE MOAETUPOBAHUE B YIPABICHUN TPAHCIOPTHOM CUCTEMOH.

Posnb TpaHCTIOPTHBIX MOJETIEH TIPH TUNIAHUPOBAHUH U OLICHKE TIPOCKTOB.

TpancnopTHbIe MOJETH M 0COOEHHOCTH UX MPHUMEHEHUS B TOPOJCKOM TPAHCIIOPTHOM IUIAHUPOBAHUH.
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Br100op MeTo0510rMH MOJICTUPOBAHHUS.

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.

Oco0EHHOCTH MaTEMATHYECKOI'0 OIMCAHUS JABUIXKCHUA TPAHCIIOPTHBIX ITIOTOKOB

Pa3JIMYHON UHTEHCUBHOCTHU

OCHOBHEBIC XapaKTEePUCTHKU TPAHCIOPTHBIX IIOTOKOB U PEXKUMOB JBIKCHHUS 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 Moaeneii TpaHCIOPTHBIX MOTOKOB. CTOXaCTUYECKUE MOJICITH TPAHCIIOPTHBIX TTOTOKOB.
Monenu cnenoBanus 3a IuaepoM. MoJienu nenexoIHbIX TOTOKOB (MOJIeNIb MAarHETUYECKUX CHJI, MOJIENb
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 deTblpeximaroBoit Moaenu. CeteBast MOJIENb
pacopenenenus. Moaenu nepeMeHHoro cnpoca. TpaHCIIOPTHOE palOHUPOBAHUE MIPU CO3JaHUH
TpaHcmopTHON Mojenu. [locnenoBaTenbHOCTh pa3pad0TKU TPAHCIIOPTHBIX MOJIEIEH.

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

VcTouHMKH TpaHCTIOPTHBIX JaHHBIX I MojenupoBaHus. Heo6xonumble NXOHbIE JaHHBIC IS
MIOCTPOEHHUSI TPAHCIIOPTHOM Mojen. MeTo bl cOopa JaHHbIX A1 MoaeanpoBanus. CoBpeMEHHBIH
MHCTPyMEHTapuii UMIIopTa (3Kcnopra) GaiIoB CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS,
reonH(pOPMAIIOHHBIX CHCTEM, PACTPOBBIX N300paKEeHNH U1 (POPMHUPOBAHHS SJIEMEHTOB TPAHCIIOPTHON
MOJIETIH.

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

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHOT'O NPECIIJIOKCHUA
OTto6pakeHHe B MOJIENN CeTeH pa3IMYHBIX BUAOB TpaHCIOpTa. TpaHCTIOPTHEIE pafloHBI.

MopenmupoBaH#e TPaHCIIOPTHOTO CIIPOCa.
COB,Z[aHI/Ie MOJCJIN TPAHCIIOPTHOT'O CIIpOCa.
Yyer BIUIHUS HHAYHHAPOBAHHOTO 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/Ie KOppeCHOHI[eHI_II/Iﬁ " TPAHCIIOPTHOT'O ITIOBCACHUA.
I/ICCJ'IGI[OBE[HI/IC 3aTpaT BPEMCHU Ha NICPECABUIKCHUC N CKOPOCTU

Mopenu 1 METO/IBI BBIOOpA BUJA TPAHCTIOPTA.

Monenu pactpeaeneHns H0e3J0K Ha HHINBHyaJbHOM, OOIIIECTBEHHOM H TPY30BOM TPAHCIIOPTE.
Mopenu pacuera MaTpull KOppecnoHieHuil. Moienu 1 MeTo/1bl FTeHepaluy M0e3/10K.

Mopenu 1 METOABI pacnpeieeHusl Oe3J0K 110 TPaHCHOPTHBIM pailoHaM.

11

COBpeMeHHBIe IMpOrpaMMHO-MOJACITUPYIOIIUE KOMITJICKCHI IJId PECIICHUA 3a1a4

TOPOACKOTO TPAHCIIOPTHOTO TUIAHUPOBAHUS

Kinaccugukanus coBpeMeMHHBIX TPOTPAMMHO-MOJISITHPYIOIINX KOMILIEKCOB JIJIS PEIISHUS 3a1a4
TOPOJICKOT'O TPAHCIIOPTHOTO TIAHUPOBAHUS, 00JIACTH UX IPUMEHEHHUS, JOCTOMHCTBA U HEJTOCTATKH.
IIporpammser moaenupoBanus PTV VISSIM u PTV VISUM, uMuTaniioHHbIE MOJIEH TBUKESHHS
nemrexoaHbix ToTokoB VISWALK, PTV VISTRO, EMME 2; TransCAD, Aimsun u gpyrue.

12

IIpuMeHeHne TpaHCIOPTHBIX MOJENEN B OPraHU3aluy TOPOKHOTO ABUKEHUS
Hcnons3oBanne TPaHCIIOPTHBIX Moaeneﬁ JUTA IPOTHO3UPOBAHUS U3MCHCHUS yCHOBI/Iﬁ JAOPOKHOTO
JABHXKCHUA U 000CHOBaHUS npeajiaraéMbix MCpOHpI/IHTI/Iﬁ 1O OpraHu3al JOPOXKHOI'0 ABUKCHUSA
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13

KannOpoBka u olieHKa aileKBaTHOCTH TPAHCIIOPTHBIX MOJeei

Ananus u MpeACTABJICHUC PE3YJIbTATOB MOACINPOBAHU. HapaMeTpLI OLICHKU pE3YyJIbTAaTOB
MOJCJIMPOBaHUA. IlonsTue u OCIIn KaJ'II/I6p0BKI/I MOACIIN. BaJ’II/II[aIII/IH n Bepn(bnkaunﬂ Mo,ueneﬁ. OOBEKTHI
KEUH/IGPOBKI/I TpaHCHOpTHOfI MOACIIN. OcCHOBHBIE METOAbI U IPOUEAYPbL KaJ'II/I6pOBKH TPaHCIIOPTHBIX
mojeneld. Kpurepun kadectBa kannOpoBKU Moienen?.

14

Pexomenaruu 1o MCHoIb30BaHUIO MOJETICH MPpH pa3padOoTKe JOKYMEHTAIMU 1O
TPaHCHOPTHOMY ILIAHUPOBHUIO

PexoMeHanmu 1o MCToIb30BaHHUIO MOAENEH ITpH pa3paboTKe MPOEKTOB OPraHNU3aluy JOPOXKHOTO
JBIDKCHUS], KOMIUIEKCHBIX CXEM OpPTaHM3aliy JOPOXKHOTO JBIKCHNUS, KOMIUIEKCHBIX CXEM TPAaHCIOPTHOTO
00CITyXKMBaHHS HACENCHUS OOIIECTBEHHBIM TPAHCIIOPTOM, IPOrPaMM KOMIUIEKCHOTO Pa3BUTHS
TPaHCIIOPTHON MHQPACTPYKTYPHI FOPOJOB U FTOPOJCKUX MOCENCHUH, MacTep-IIaHOB TPAHCIIOPTHOT'O
obecrieueHns1 KpYIHBIX MacCOBBIX MEPOIIPUSTHH H JIp.

15

praBHeHI/Ie IPOCKTaAMHU TPAHCIIOPTHOI'O MOACIIMPOBAHUA.

[ToaroToBKa TEXHHYECKOTO 3aaHus, 0OeCIeueHe COOpa JaHHbBIX, IOJrOTOBKA OTYETA IO TPAHCIIOPTHOMY
MoenupoBannio. [IpeaBapurensHOe onpeaencHre 3a1a4 (00beMOB paboT) B paMKaX TEXHIHYECKOTO
3a/laH¥s Ha BBITIOJTHEHUE PaboT MO TPAaHCTIOPTHOMY MOJACITHPOBAHUIO.

16

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

17

Bnusuue TexHonoruit Ha TPaHCIIOPTHOC MOJCIIUPOBAHUC
PaccmoTpenne coBpeMeHHbIX TexHoJorui (Hanpumep, Big Data, [0T) u nx BnusiHue Ha METOABI
MOJIENIUPOBAHHS.

18

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

19

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

20

Huter palus pa3jiIniIHbIX BUAOB TPAHCIIOPTAa B MOACIIMPOBAHUN
[Toaxonbl K MHTETPAllK UHAUBHYAIHLHOTO, OOIECTBEHHOTO U TPYy30BOT0 TPAHCTIOPTA B €IMHYIO MOJIEITb.

21

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

22

[Tporno3upoBaHue n3MeHeHU B MHPpaCcTpyKType
MeToabl IPOTHO3UPOBAHUS U3MEHEHHH B TPAHCTIOPTHOI HH(PACTPYKType U UX BIUIHUE HA MOJCIH.

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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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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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.

MozenupoBaHHe TPAaHCIOPTHBIX 30H U MaTpull KoppecnonaeHuuit B PTV Visum
B xone mabopaTtopHOii pabOTHI CTYACHTHI OCBOSIT IPUHIUITEI 30HUPOBAHUS TEPPUTOPHH U TIOCTPOCHUS
MAaTpULl KOPPECIIOHIEHIUI JIJIs1 TPAHCIIOPTHOIO MOJEIUPOBAHUSL.

KamuOpoBka TpaHCIIOPTHON MOJIENH 10 TaHHBIM HATYPHBIX 00CIIeI0BaHUMA
CTyneHTHl HaydaTcs MPOBOJUTH KaTHOPOBKY TPAHCIIOPTHOM MOJIENH, COTIOCTABIISS Pe3yIbTaThI
MOJACIUPOBAHHNA € pCaJIbHBIMH JaHHBIMU TPAHCIIOPTHBIX TOTOKOB.

MozenupoBaHue MapuIpyTOB 001ecTBEeHHOro TpaHcnopTa B PTV Visum
Pabota 1nocBsieHa Co3JaHMI0 ¥ aHAIM3Y MapUIPYTHOH CETH OOLIECTBEHHOTO TPAHCIIOPTa B IPOTPaMMHOM
xomiuiekce PTV Visum.

AHaIu3 TPaHCIOPTHON JOCTYITHOCTH T'OPOACKUX PaliOHOB
CTyIeHTbI OCBOSAT METO/IbI OLIEHKU TPAHCIIOPTHOM TOCTYMHOCTH Pa3IMUYHBIX 30H ropoja ¢
ucnons3oBanueM GIS-uHCTpyMEHTOB.

10

IIporao3znpoBaHue MaccaxupornoTokoB Ha MapupyTtax OT
B Xoae pa6OTLI CTYACHTBI Hay4aTCd NPOrHO3UPOBATH MMACCAKUPOIIOTOKH HA MapuipyTax 06IIICCTB€HHOFO
TPaHCIIOPTA.

11

OI_ICHKa BJIMAHUS HOBBIX KHUJIBIX KOMIIJICKCOB Ha TPAaHCIIOPTHYIO CCTh
PaboTa mocesiena MOIETUPOBAHUIO TPAHCIIOPTHOTO CIIPOCA OT HOBBIX KHIIBIX PAHOHOB U €r0 BIMSTHUIO
Ha CyIIECTBYIOIIYIO CETh.

12

Ananu3 3¢ ¢GeKTHBHOCTH OPTaHU3AIINHY TJIATHBIX TAPKOBOYHBIX 30H
CTyHGHTLI OCBOAT METOAbI OLICHKHU BJIIMAHUA IIJIATHBIX l'[apKOBOK Ha TpaHCHOpTHI)IC IIOTOKHU U pe)KI/IMLI
JABHUXKCHUS.
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13

MopenupoBaHue MPOMYCKHOM CIIOCOOHOCTHU CIIOKHBIX MEPEKPECTKOB
B Xo0ae pa6OTI)I CTYACHTBI CO3AaAyT MOJCJIb CJIIOKHOT'O NEPEKPECTKA U MPOAHAIUZUPYIOT €ro MpOITyCKHYIO
CIIOCOOHOCTb.

14 |Onrtumusanus ceetodopHoro perynupoBanus B PTV Vissim
Pabota nocBsieHa HaCTPOMKe U ONTUMHU3ALMHU [TaPaMETPOB CBETO(OPHOTO PEryTHPOBAHHSI.
15 |Ouenka 3¢pdpexruBHOCTH paznuunbix cxem O]
CryneHTHl cpaBHAT Y3PPEKTHBHOCTD PA3HBIX CXEM OpPraHH3alNH TOPOKHOTO IBIKCHUS HA MOJICIAPYEMOM
y4acTKe.
16 |MogenupoBaHH€ MENIEXOIHBIX TOTOKOB B TPAHCIOPTHBIX y3J1aX
B Xo0ae pa60TLI CTYACHTBI CO3AaAyT MOJICJIb NECIIEXOAHBIX IMTOTOKOB U MPOAHAJIM3UPYIOT UX
B3aHMOHeﬁCTBHe C TPAHCIOPTHBIMU CPEACTBAMMU.
17 |AHanu3 paboThl KPYTOBBIX MEPEKPECTKOB pa3HOW KOHPUTYpAITUN
Pa6Gora TNOCBAIICHA CPABHUTCIIBHOMY aHAJIN3Y PA3JIMYHBIX TUIIOB KPYTOBBIX IIEPEKPCCTKOB.
18 |MonenupoBaHue BBIICICHHBIX TOJOC sl 0OMIECTBEHHOT'O TPAHCIIOPTa
CTyZ[eHTBI OLCHST BIIUAHUC BBIACIICHHBIX ITOJIOC HAa CKOPOCThH COO6H.[CHI/I$[ 1 PCryJIIpHOCTH ABUKCHU OT.
19 |Ouenka BIMSIHUS TOPOKHBIX PaOOT Ha TPAHCIIOPTHBIE TOTOKU
B Xone pa6OTI)I CTYACHTBI CMOJCIIUPYIOT PA3JIMYHBIC CXEMbI OpraHn3anuu ABUKCHHA B 30HC JOPOIKHBIX
paoor.
20 |Mopaenuposanue nocieacteuit JTII nius TpancopTHO#M ceTr
Pa6Gora IIOCBAIIICHA OICHKE BIINAHUA aBapPIﬁHBIX CI/ITyaL[I/Iﬁ Ha MPONYCKHYIO CIIOCOOHOCTH YYaCTKOB CCTH.
21 |CpaBHUTENBHBIN aHAJHM3 TUIIOB MEPECCUCHUI
CTyIeHTHI IPOBEIYT CPABHUTENBHBIA aHAJIN3 IIPOITyCKHOM CITOCOOHOCTH Pa3HBIX THUIIOB MEPECCUCHHH.
22 |MonenupoBaHUe TPAHCIOPTHBIX MIOTOKOB B Yachl MUK
B xo7e paboThI CTYACHTHI IPOAHATU3UPYIOT OCOOCHHOCTH MOJICITUPOBAHUS TPAHCIIOPTHBIX MTOTOKOB B
IMAKOBBIC MCPUOIBI.
23 |Ouenka 3¢ (HeKTUBHOCTH UHTEJUIEKTYaTbHBIX TPAHCTIOPTHBIX CUCTEM
Pabora mocsmena monenupoBanuio padotel ameMeHToB UTC B ropoackoii cpene.
24 |MopenupoBaHue pabOTHI TEPEXBATHIBAIOIINX TAPKOBOK
CryneHTHI onleHAT 3 PEeKTUBHOCTH ePEXBaTHIBAIOIINX MMAPKOBOK B CHIYKCHUHU TPAHCIIOPTHOM HATPY3KH.
25 |Ananu3 BnusHUS TPL] Ha TpaHCTIOPTHYIO CE€Th
B Xone pa6OTI)I CTYACHTBI CMOJCIUPYIOT BIUAHUEC KPYITHBIX TOPIrOBLIX HEHTPOB HA TPAHCIIOPTHBIC ITOTOKU.
26 MonenrpoBaHUE PEBEPCUBHOTO JBUKCHHUS
Pabota nocesiieHa aHanu3y 3G (GEeKTHBHOCTH OPraHU3allMi PEBEPCUBHBIX T0JIOC JIBUIKEHHS.
27 |Onrumusanys cBeTo(GpOpHOTO PeryTupOBaHHS
CTyZ[GHTBI OCBOAT MCTOJbI KOOpAWHALIUN CBeTO(l)OpHBIX 00BEKTOB Ha MarucTpaliu.
28 [MonenupoBaHUe TPAHCTIOPTHO-TIEPECATOUHBIX Y3IIOB
B xoze paboThl CTYAEHTHI CO31ayT KOMIUIEKCHYIO MOJAEIH TPAHCIIOPTHO-TIEPECATOTHOTO Y3IIa.
29 |AHanM3 npoIycKHOI crocoOHOCTH MarucTpaeit
Pabora mocBsimeHa oeHKe IPOIyCKHON CIIOCOOHOCTH MarucTpaiell mpu pa3sHoH HHTEHCHBHOCTH
JBUXKCHUS.
30 |MopenupoBaHUE BEOCUTIEAHON HHPPACTPYKTYPHI
CTyHeHTLI OCBOAT NPUHIHIBI MOACIUPOBAHNS BEJIOCUIICAHBIX ITIOTOKOB U I/IH(i)paCprKTypBI.
31 [Onenka 3¢(heKTHBHOCTH OJJHOCTOPOHHETO JIBHKCHUS
B xoxe paboThl CTYJEHTHI POAHATU3UPYIOT BIUSHUE OPTaHU3AIMN OJTHOCTOPOHHETO JBIKECHUSI.
32 |MopenupoBaHue rpy30BbIX IEPEBO30K B rOpoJIe

Pabora mocasimeHa 0coOEHHOCTSM MOAETHPOBAHUS TPY30BBIX TPAHCIIOPTHBIX IIOTOKOB.
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33

AHanus BIUSHUS IIOT'OAHBIX YCJIOBI/Iﬁ
CTy)leHTI)I OLCHSAT BJIMAHUC ITIOTI'OHBIX y'CJ'IOBI/Iﬁ Ha napaMeTpbl TDAHCITOPTHBIX ITOTOKOB.

34

MOI[CJ'II/IpOBaHI/IC OBaKyalluu HACCJICHUA
B xone pa6OTLI CTYACHTBI CO3ayT MOJICJIb 5BAKYyallu HACCJICHUA IPpU qcC.

35

OLieHKa CUCTEM TUIATHOTO Bbe3/a
Pabota mocBseHa aHaIM3y BIUSHNS CHCTEM IUTATHOTO BBhE3/a Ha TPAHCIIOPTHBIC TOTOKH.

36

MonenupoBanue "yMHBIX" IEPEKPECTKOB
CTyZ[eHTBI OCBOST NPUHIOUITBI MOJACIUPOBAHNUA HHTCIUIEKTYAJIIBHBIX IIEPEKPECTKOB.

37

Ananmuz aBapHﬁHO'OHaCHBIX Y4aCTKOB
B xone pa6OTLI CTYACHTHI BBIABAT U MIPOAHATIU3UPYIOT aBapHﬁHO-OHaCHHC Y4acCTKH CCTH.

38

MOI[CJ'II/IpOBaHI/IC MYJIbTUMOJAJIbHBIX Y3JI0OB
PaGora IIOCBANICHA CO3JaHNI0 KOMIIJICKCHBIX Mouenef/i MYJIbTUMOJAAJIbHBIX TPAHCIIOPTHBIX Y3JIOB.

39

OneHka crieHapueB pa3BUTUS UHQPACTPYKTYPbI
CTyZneHTbl IPOaHAIN3UPYIOT Pa3INYHbIC BAPHAHTHI Pa3BUTHS TPAHCIIOPTHOH HHPPACTPYKTYPHI.

40

KommiekcHbli aHaIu3 TPaHCTIOPTHOM CUCTEMBI
B xone paboThI CTYEHTHI MPOBEAYT KOMILJICKCHBII aHaIM3 TPAHCIIOPTHOW CHCTEMBI paifoHa.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/o

Temaruka MpakTHYECKUX 3aHATHI/KPATKOE COJIePIKaHNE

N3ydeHue cymecTByOIMMX METOA0B MOAECIUPOBAHUS.

B pesynbrate paboThl Ha MPAKTUUECKOM 3aHATHH CTYACHT 3aKPEIUIIeT 3HAHUA 10 METOAaM
MOJEIUPOBAHUL. MaKpOCKOIIMYECKHEe MOJIENU TPAHCIOPTHOTO MOTOKA. MUKPOCKOIIMYECKHE MOJIETH
TPaHCIIOPTHOTO MoTOKa. Mogens «CrnenoBanue 3a nuaepom». CpaBHEHHE MOJIEICH.

Makpockomnudeckas TpaHcnoptHas mozens B PTV Visum.

B xoze naboratopHoii paboOTHI CTYJEHTBI 03HAKOMSTBCS ¢ porpammoii PTV Visum u 3akperisitor
J'ICKLII/IOHHLII‘/'I MarepuaJl. 3HAKOMCTBO C OCHOBHBIMH JJICMECHTaMU HHTCp(I)Gﬁca INporpaMMBbl U €€
(I)yHKL[I/IOHaJ'ILHLIMI/I BO3MOXHOCTSAMMU.

HpaKTI/I‘-IGCKOG MPUMEHCHUC UMUTAUOHHOI'O MOJACINPOBAHUA ITPU ITPOCKTUPOBAHNUN U

skcrutyataruu UTC

B pesynbrare paboThl Ha MPAKTUYECKOM 3aHSITHH CTYJIEHT U3y4aeT 0COOCHHOCTH MPAKTUIECKOTO
MIPUMEHEHNS IMUTAI[MOHHOTO MOAEIMPOBAHUS NIPH MIPOSKTHUPOBAHUH U dKcIuTyaTarmu UTC
PazpaboTka koMILIeKkca UMUTAIIMH JIBUKEHUSI YIACTHUKOB JIOPOKHOTO JIBIKEeHUs. Pa3zbop 3apyOexHOTrO
OIIbITA UCIIOJIb30BaHUSA MOACITINPOBAHUA U c6opa JaHHBIX TPU NPOCKTUPOBAHUU UHTEIIJICKTYaJIbHBIX
TPAHCIIOPTHBIX CUCTCM. MO,I[GJ'II/IpOBaHI/Ie KOHICHTpAalu BPEAHBIX BEIICCTB.

Co31aHre IMHUTAIIMOHHON TPAHCIIOPTHON MOJIETTH Ha y4acTKe NepeceueH sl YIIuIl B
nporpamMmMHoM nponykre (PTV VISSIM).

TpeOoBaHMs K IMUTALIMOHHOW MOJIETIHN: KOPPEKTHO OTMAacIITaONPOBaHHbBIH (DOH; TOPOKHAS CETh,
OTpa’kalomas pealbHyI0 TeOMETPHIO YIaCTKa; 3aJaHHOE IBIKSHHNE TPAHCIIOPTHOTO TTIOTOKA,
cooTBeTcTBYyIOmIee cymectByromeii O/1J]; ocTaHOBKM M MapIIpyTsl OOIIECTBEHHOT'O TPAHCIIOPTA,
COOTBETCTBYIOIHKE cymecTByomiel O/1J]; cBeToGopHOE peryupoBaHue, COOTBETCTBYIOIIEE
cymectBytomiei OJ1/]; memexoaHoe IBMKEHNE, COOTBETCTBYIOIIECE TBUKESHHIO 110 peanbHoi Y J[C
ydacTka.

NmMurtanmonHoe MoienupoBaHue KOHMIUKTHBIX CUTYAIMd U OI[EHKA MPOIYCKHOM

CIIOCOOHOCTH aBTOMOOMIIBHBIX JIOPOT.
B pesynbrate paboThl Ha MPAKTUYECKOM 3aHSATHU CTYJCHT M3y4aeT METOJO0JIOTHIO OLIEHKH MPOEKTHBIX
peutenuii no OJ1/] MeTogoM MoaennpoBaHus KOH(GIMKTHBIX CUTYaIHH.

OreHKa MPOIYCKHOW CIIOCOOHOCTH M YPOBHEH 3arpy3Kn aBTOMOOMIBHBIX JOPOT METOAOM KOMITBIOTEPHOTO

MOACIUPOBAHUA TPAHCIIOPTHBIX IMTOTOKOB.
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AHanu3 TPaHCIIOPTHBIX TOTOKOB C UCIOIb30BaHUEM MOJIENH «CeTeBOM MOTOK»
HpI/IMeHeHI/Ie MOJECJIN CETEBOI'O MOTOKA JId aHaJIn3a U ONTUMU3AIIUN TPAHCIIOPTHBIX MTOTOKOB B FOpOL[CKOfI
CCTH.

MonenupoBaHue BIUSHUS U3MEHEHUS JOPOKHOM HHAPACTPYKTYphI HAa TPAHCIIOPTHBIE
MOTOKHU

OreHKa BO3ACHWCTBUSA H3MEHEHHH B TOPOXKHOW HHPPACTPYKTYpe Ha 3P (PEKTHBHOCTD TPAHCHIOPTHBIX
HIOTOKOB.

[TpuMeHeHre METOJ0B MAILIMHHOTO 00YYEHMs B TPAHCIIOPTHOM MOJIEITMPOBAHUU
Hcnonp3oBaHue aIrOPUTMOB MAaIIMHHOTO 00y4YEeHNUS IS IPOTHO3MPOBAHMS TTOBEICHNUS TPAHCIIOPTHBIX
HOTOKOB U aHAJIM3a JAHHBIX.

Mogaenu pacnpeneneHus Moe310K B ropoax
I/I3y‘IeHI/Ie Moz[eneﬁ pacnpeaciicHrs nNoe310K Ha OCHOBE JaHHBIX O NEPEMCIICHUAX HACCIICHUA U UX
HpeﬂHO‘ITeHI/I}IX.

10

CpaBHUTENBHBIN aHATIU3 METOJ0B KAIUOPOBKHU TPAHCIIOPTHBIX MOAEIEH
O630p Ppa3JIMYHbIX MCTOAOB KaJ'II/I6pOBKI/I MO,I[CJ'I@ﬁ 1 UX IIPUMCEHCHUC IJI NOBBIMICHUS TOYHOCTU
MMPOTHO30B.

11

MOI[GJ'II/IpOBaHI/IC MNEHEXOAHBIX ITIOTOKOB B 'OPOACKUX YCIOBUAX
W3yyenue cnienuduky MOIEIIMPOBaHKS NEIEXOAHBIX TOTOKOB, BKIIFOUasl MOBEACHHE NEUIEX0I0B U
BIIMSTHUE TOPOACKOH HHPACTPYKTYPHI.

12

Brnusinue nemorpaduueckux (HhakTopoB Ha TPAHCHOPTHBIE TOTOKU
AHam3 BIUSHAS Z[CMOFpa(bI/I‘IeCKI/IX H3MEHEHNH Ha CIIPOC HA TPAHCIIOPTHBIC YCIYI'd U MOACIN
NepeMeICHUA.

13

MopenupoBaHue rpy30BbIX IIOTOKOB B TOPOJAxX
I/I3y‘I€HI/IC CHeHI/ICI)I/IKI/I TPY30BbIX IEPCBO30K U CO3JaHUC MO,Z[eJ'Ieﬁ JJIA UX OIITUMU3AaIlNH B FOpO,Z[CKOﬁ
cpene.

14

OI_IGHKa YCTOﬁqHBOCTH TPAHCIIOPTHBIX CUCTEM K BHCIIHUM BO3,HCI>'ICTBI/IHM
AHanu3 ycTOWYMBOCTH TPAHCHIOPTHBIX CHCTEM K IMPUPOJIHBIM KaTtacTpodaM U APYrUM BHELUIHUM
(haxropam.

15

MHTerpanus pasinvuyHbIX BUAOB TPAHCIIOPTA B €IMHYIO MOJEIb
HOHXO,I[LI K UHTCTpallui UHAUBUAYAJIbHOIO, O6H.[CCTB€HHOI‘O 1 rpy30BOIro TpaHCHIOPTA B paMKax OI[HOﬁ
MOJIeU

16

ITpumenenne GIS-TexHOIOTMI B TPaHCIIOPTHOM MOJEIMPOBAHUYU
Hcnonp3oBanue I‘eOI/IH(bOpMaI_II/IOHHI)IX CHUCTEM JIJIA aHAJIM3a U BU3yaJIu3alluu TPAHCTIOPTHBIX JaHHBIX.

17

MO,Z[GJIHpOBaHI/IC BO3,H€I>'ICTBPI$I MacCCOBBIX MCPOHpI/ISITI/Iﬁ Ha TPaHCIIOPTHYIO CETh
O1ieHKa BIHMSHUSI MACCOBBIX MEPOIIPHUATHIA Ha HArPY3KY Ha TPAHCIIOPTHYIO HHPPACTPYKTYPY.

18

MeTo/1bl OLIEHKH SKOHOMUYECKON 3 (HEKTUBHOCTH TPAHCIIOPTHBIX MPOEKTOB
OIICHKEI SKOHOMHYECKOU HGHGCOO6pa3HOCTI/I MPOCKTOB € MOMOIIBIO TPAHCIIOPTHOT'O MOJACIIUMPOBAHUAA.

19

Texnonoruun BU3yalIn3aluu pE3yJIbTATOB TPAHCIIOPTHOT'O MOACIIMPOBAHUA
Meronbl BU3yalu3alluy JAHHBIX MOACIUPOBAHUS JJIs JIyUIIEro BOCIPUATHS PE3YJIbTaTOB UCCIIEN0BAHUS.

20

Hcnonp3oBaHue OOJIBIIMX JAaHHBIX B TPAHCIIOPTHOM MOACIINPOBAHUA

[IprmMenerne 6ONBINX TAHHBIX IS YIy4IIeHHUs Ka4ecTBa IPOTHO30B M MOJIEIICH.

21

MO)IeJ'II/IpOBaHI/Ie BIWSTHUS HOBBIX TEXHOJIOTHH Ha TPAHCIIOPTHBIC CUCTCMbI
OlieHKa BIUSHUS 3J'I€K’I“p0M06PIJ'I€I71, OCCIIUIOTHBIX aBTOMOOMIIEH U APYyTrux TEXHOJIOTUI Ha TPaHCIIOPTHLIC
IIOTOKHM.

22

Mopenu 1t OLIeHKH 0€30TIaCHOCTH JIOPOYKHOTO JABUKEHUS
Wcnonp3oBanne Mozenel st anannu3a (pakTopoB 6€30MacHOCTH M Pa3pabOTKH MEPOIIPUATHIH 110
CHIKEHHUIO aBapUHHOCTH.
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23

OTHYECKUE acTeKThl B TPAHCIIOPTHOM MOJEIUPOBaHUU
O6cy>KueHI/1e OTUYCCKUX BOIIPOCOB, CBA3AHHBIX C IPUMCHCHUCM Moz[eneﬁ B IIJIAaHUPOBAHUM TpaHCIIOPTA.

24 (Posib rocy1apCTBEHHOW MOJUTHKU B Pa3BUTHH TPAHCIIOPTHOT'O MOJIETUPOBAHUS
Bnusuue FocyﬂapCTBeHHOﬁ TIOJINTUKHW HA pa3BUTUC TpaHCHOpTHOﬁ CUCTEMbI U IPUMCHCHUEC Moz[enei/'[.
25 [MonenupoBaHUE CE30HHBIX U3MEHEHUH B TPAHCIIOPTHBIX MOTOKAX
AHanun3 Ce30HHBIX KoJeOaHUH B TPAHCIIOPTHBIX MOTOKAX M UX YIET B MOJIEIIAX.
26 [Mopenu U1l OIEHKU JOCTYITHOCTH TPaHCTIOPTa
OreHKa JOCTYITHOCTH PAa3IMYHBIX BUIOB TPAHCIIOPTA IJISI HACEICHUS Ha OCHOBE MOJIEICH.
27 |([IpuMeHeHHEe UCKYCCTBEHHOTI'O MHTEIJICKTa B ONTUMHU3ALIMU MapLIPyTOB
HWcnonp3oBanue Al st ONTUMU3AIMH MapIIPYTOB OOMIECTBEHHOT'O TPAHCIIOPTA U TPY30IIEPEBO30K.
28 [MonenupoBaHue KOH(PIUKTOB MEXTy YHACTHUKAMU JJOPOKHOTO JIBUXKEHUS
OrneHka KOHQIUKTHBIX CUTYAIHi U pa3padoTka peKOMEHIAINN TI0 IX MHHUMHU3AIIHH.
29 (BrusHue KIMMATHYECKUX H3MEHEHHI Ha TPAHCIIOPTHBIC CHCTEMBI
OreHKa BO3ACHCTBUS KIMMATHICCKUX H3MEHEHI Ha (PYHKIIMOHNPOBAHUE TPAHCIIOPTHOM
HHPPACTPYKTYPHL.
30 [Posib yacTHOTO CEKTOpa B Pa3BUTHH TPAHCIIOPTHOT'O MOJICTUPOBAHUS
BzaumoseiicTBrE rocy1apCTBEHHBIX M YACTHBIX CTPYKTYp B 00/1aCTH pa3paboTKy 1 NPUMEHEHUS MOJIEIEH.
31 [Mopenu it OLEHKU BIUSHUS COLUANBHBIX (DAKTOPOB HA TPAHCIIOPTHBIE MOTOKH
HCCJ’IG,I[OB&HI/Ie BIIMAHUA COIMAJIBHBIX q)aKTOpOB Ha BBI60p MapupyTOB IIOJb30BATCIISAMU.
32 |O0yueHwme moyb30Baresneii pabore ¢ MOACIIMU
MeTompl 00y4eHus Mmob30BaTeNei 3P HESKTHBHOMY HCIIOIB30BaHUIO TPAHCIIOPTHBIX MO IEIEH.
33 |(MlHHOBaIMOHHBIE MTOAXO/IBI K YIIPABICHUIO TPAPUKOM
HoBele MeTozbl yripaBieHus TpahUKOM C HCIOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHI M MOJIETICH.
34 ([IpumeHeHUEe MOJICTUPOBAHUS IJIsl aHATIN3a AaBAPHUITHOCTH
PazpaboTka Mojenel s NpOTHO3UPOBaHKS aBAPUIHOCTH Ha JIOPOTax M OLEHKa (pakTOPOB PUCKa.
35 [MonenupoBaHUe BIMSHUS U3MEHEHUH B 3aKOHOIATEIHCTBE HA TPAHCIIOPTHBIC TOTOKH
Ananus BOSﬂCﬁCTBHﬂ H3MEHEHHH B 3aKOHOJaTCJIbCTBEC HA (l)yHKL[I/IOHI/IPOBaHI/Ie TpaHCHOpTHOﬁ CHCTCMBI.
36 (MeTo/bI OIICHKY BIIMSIHUSI HOBBIX TPAHCIIOPTHBIX CHCTEM Ha CYIIECTBYIOINIUE TIOTOKU
OrieHKa BIHMSIHASA HOBBIX BHJIOB TPAHCIOPTA (HAalIpUMeEp, METPO, TPaMBaK) Ha CYIIECTBYIOIIHE TOTOKH.
37 |Posb 0011ECTBEHHOTO MHEHUS B TUIAHWPOBAHUHU TPAHCIIOPTA
Biusiaue o01iecTBEHHOrO MHEHHS Ha IPUHSATHE PEIICHUH B 00JaCTH TPAHCTIOPTa U MOJISTTUPOBAHHSL.
38 [Mopenu Tl aHATM3a JOCTYITHOCTH OOIIECTBEHHOTO TPAHCIIOPTa
OI_[CHKa JAOCTYIIHOCTH O6H.[€CTB€HHO]"O TPpaHCIIOPTA IJIA PAa3JIMYHBIX I'PYIIT HACCIICHUA.
39 |9ddeKTHBHOCT HCIIOIB30BAHUS PECYPCOB B MOJICITUPOBAHIH
OnTuMu3aIys pecypcoB P pa3padoTKe ¥ MPUMEHEHUH TPAHCIIOPTHBIX MOJIEIEH.
40 |Ouenka 3¢(HeKTUBHOCTH pa3IUYHBIX CIIEHAPHEB PA3BUTHSI TPAHCTIOPTHOMN
UHPPACTPYKTYPHI
Ornenka 3¢ GeKTHBHOCTH PA3ITUIHBIX CHCTEM IUTATHOTO BhE3/a
4.3. CamocrosiTenbHas paboTa 00y4daroImxcs.
No
Bun camocrositensHoi# paboTh
/1
1 |WzydeHue yueOHOU TUTEPATYPhl U HHTEPHET-UCTOYHUKOB.
2 |[ToaroroBka K MPaKTUICCKUM M JTAOOPATOPHBIM 3aHSATHSIM.
3 | BemomHeHHE KypCOBOTO MPOEKTA.




4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUH.

[ToaroToBKa K TeKyIIeMy KOHTPOJIIO.

4.4. ITpuMepHbI IEpEYEHb TEM KYPCOBBIX MPOECKTOB
Co3gaHne MOJEIU yyacTKa yJIM4HO-A0poxkHoU ceTu B PTV VISSIM.

Coznanue makpomoieneid B PTV Visum.
Coznmanve TpaHCTIOPTHOW MOJIEH B « Aimsuny.

CpaBHuTenpHbIll aHanu3 Bo3MoxkHocTed PTV VISSIM u Aimsun nas
MOJENUPOBAHUS MEMIEXOIHBIX TOTOKOB.

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

Co3nianne MakpoOMOJENIM TPaHCHOPTHOM CETH ropoja C HCIOIb30BAHHEM
PTV Visum: keiic-ctagusi.

MopenupoBanue BO3IEUCTBHAS MACCOBBIX MEPONPHUATHA HA  YJIMYHO-
JIOPOXKHYIO CeTh B Aimsun.

AHaJIM3 YCTOWYMBOCTH TPAHCIIOPTHOM MOJIEIM HAa OCHOBE [IaHHBIX O
nopoxHbIx npoucuiectBusix B PTV VISSIM.

Ucnonb3zoBanue PTV Visum 11 MoAenupoBaHUs T'PY30BBIX MOTOKOB B
TOPOJICKOM Cpeie.

WNurterpanus pe3ynibraTtoB MoaenupoBanus n3 Aimsun u PTV VISSIM nns
KOMIUIEKCHOT'O aHaJIn3a TPAHCIIOPTHON CUCTEMBL.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU
OCBOCHHH JTUCUUTUTUHBI (MOIYJIs).

Ne
. bubnuorpaduueckoe onucanue Mecro nocryna
1 | MogaenupoBaHH€e TPAHCIIOPTHO-TEXHOJIOTUYECKUX https://e.lanbook.com/book/138244

cucteM : yuebHoe rmocodue / coctaButens C. M.
Kaparyn. — Tromens : TNV, 2018. — 88 c. — ISBN
978-5-9961-1629-4

2 Kocomnamnos, A. B. MoaenupoBaHue JOPOKHOTO https://e.lanbook.com/book/105411
JIBUXKEHHS : yueOHoe nocobue / A. B. Koconmanos. —
Kemeposo : Ky3['TY umenu T.®. I'opbauera, 2017.
— 128 ¢c. — ISBN 978-5-906969-16-3

3 | I'opbaues, A. M. MoaenupoBaHue TpaHCIIOPTHBIX https://e.lanbook.com/book/222527
cucteMm B cpene AnyLogic : yuebHOEe Tocobue / A. M.
['op6aueB. — Cankr-IlerepOypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8




4 | Knemrosa, JI. H. DxoHoMuKa goposkHOTO aBrkeHus : | https://e.lanbook.com/book/163575
yuebnoe nocodbue / JI. H. Knenosa. — Kemeposo :
Ky3I'TY umenu T.®. I'opbaueBa, 2020. — 151 ¢. —
ISBN 978-5-00137-169-4

6. IlepeueHb COBpPEMEHHBIX MNPO(PECCHOHANBHBIX 0a3 JaHHBIX U
UHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIB30BaThCS IIPH
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

Odunmaneuseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texandeckas 6unbmuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas wiaropma «tOpaitt» (https://urait.ru/).

OOmue WHPOPMAIIMOHHBIC, CIPABOYHBIE W  IOWCKOBBIE  CHCTEMBI
«Koncynbrant [mrocy, «["apanTy.

DIEKTPOHHO-OMOIMOTeUHAS cucTema U371aTeIIbCTBA «JIaHB»
(http://e.lanbook.com/).

DeKTPOHHO-0MOMoTeyHas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUS JUCIIUILIMHBL (MOJTYJISA).

Microsoft Internet Explorer (uimu npyroii 6paysep).
Oneparrionnas cucrema Microsoft Windows.

Microsoft Office.
Cucrema aBTOMaTU3UPOBAHHOTO MPOeKTUpOoBaHus Autocad.

8. Omucanne MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo JUCIUIUIHHE (MOIYJIIO).

YyebHble aymUTOpPUM ISl TPOBEACHUS YUYEOHBIX 3aHSATHUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH JIEMOHCTPAIIMIOHHOTO 000PYI0BaHUS.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

KypcoBoii mpoexT B 5 cemecTpe.
3auert B 3, 4, 5, 6 cemecTpax.
DK3aMeH B 7 ceMecTpe.

10. O1ieHOYHBIE MaTEpUATTBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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