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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JucnummnHa « TpaHCIIOPTHOE MOJISTMPOBaHKE) HallelIeHa Ha POPMHUpPOBAHHUE
y CTYJCHTOB CHCTEMbl HAyYHBIX M NPOPECCHOHATBHBIX 3HAHWHA B 00JaCTH
pa3pabOTKU ¥ MPUMEHEHHs TPAHCIOPTHBIX MOJCIIEH s aHaJIu3a TPAHCIIOPTHOM
CeTH W pa3pabOTKU MPEAJIOKCHHNM I PEUICHUS TPAHCIOPTHBIX MPOOJIEM:
ONTHMU3ANNS JBW)KCHUS TPAHCIOPTHBIX W TEMIEXOAHBIX ITOTOKOB, PaOOTHI
OOIIIECTBEHHOTO TPAHCIIOPTa, OPTaHHU3AIHsI JOPOKHOTO JIBHKCHHS, OIITHMHU3AIUSI
paboThl cBEeTOMOPHBIX OOBEKTOB, a TakXke OOOCHOBAaHWUS WHBECTUIIUNA B
CTPOUTEIICTBO TPAHCIIOPTHON UHPPACTPYKTYPHI.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

Ilepeuenp (GopmMUpyeMBIX pe3yJbTaTOB OCBOCHHUS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUeHuUs 10 AUCHMILTUHE (MOYIIO):

OIIK-1 - CniocobeH mpuMEHSITh €CTECTBEHHOHAYYHBIE U OOIICMH)XCHEPHbIE
3HaHHUS, METOJIbl  MAaTEMaTHYECKOTO  aHajiu3a U MOJCJIMPOBAaHUA B
1po¢heCCUOHAIBHOU JIeSITEIBHOCTH ;

OIIK-3 - Cnocoben B cdepe cBoeid MpodecCHOHATBLHON MESITCIBHOCTH
MPOBOAUThL M3MEPEHUST U HaOMIOJeHUs, o0O0paldaTbiBaTh U MPEJCTABIISTH
AKCIIEPUMEHTAJILHBIC IAaHHBIE U PE3YyJIbTaThl UCTIBITAHUN;

IMIK-5 - CroocobeH uCHONb30BaTh COBPEMEHHBbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTUU, TPOrPAMMHO-MOJEIUPYIONTUE KOMIUIEKCHl MPU PEIIeHUU 3ajad
TOPOJICKOTO TPAHCIIOPTHOTO IJIAHUPOBAHUS U OPTaHU3AIUH JTOPOKHOTO JIBHKCHHUS
1 pa3pabaThiBaTh TPAHCIOPTHBIE MOJEIH PA3JIMYHBIX YPOBHEH KaK MHCTPYMEHT
ONITHMH3AIIAHN TTPOIIECCOB YIIPABJICHHS B TPAHCIIOPTHOM KOMILICKCE .

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo €ro pe3yJibTatam
oOyuJarommiicst Oyier:

3Harh:

OCHOBHBIE MTPUHIIMIIBI, TEOPETUUECKUE U METOJUUECKIE OCHOBBI pa3paboTKu
U TPUMEHEHUs TPAHCIOPTHBIX Mojened, (YHKIHOHAIbHbIE BO3MOXHOCTH
MOJIEJIMPOBAHUS MEMIEXO0JHBIX, MACCAKUPCKUX U TPAHCIIOPTHBIX TOTOKOB, IIEJIH U
3a/layd MOJIETTUPOBAHMS TPU pa3pabOTKEe MEPONPUATUA W JOKYMEHTALUHU IO
TOPOJICKOMY TpPAaHCIOPTHOMY IUIAHHUPOBAHUIO M OPTaHU3ALMH  JOPOKHOTO
IBIDKEHUS B paMKax [POEKTOB OpPraHM3alUd  JOPOKHOIO  JIBHXKECHMS,
KOMILUIEKCHBIX CXE€M OpraHu3ali JIOPOKHOI'O IBUKEHUS, BKIIIOYAs OCHOBHBIE
TUIIBI ~ MAaTEMATHYECKUX  MOJEIEH  IapamMeTpoB  JOPOXKHOTO  JIBHXKECHHMS
(TpaHCTIOPTHBIE MOJIENH), UX CBOMCTBA M PEKOMEHyeMble 00JaCTH MPUMEHEHHUS,



(byHKUIHOHATBHBIE BO3MO>KHOCTH IPOrpaMMHOTO oOecrieyeHust o
MOJIETUPOBAHUIO JOPOKHOTO JIBHXKEHUS, TPEOOBAHUS K TPAHCIIOPTHBIM MOJEIISIM,
YPOBHH MOJICTTUPOBAHMS JTOPOXKHOTO JBMKEHUS, WX CHEIU(PUKY, OIICHOUYHBIC
nmokazaten 3(HPEKTUBHOCTH OpPTaHU3AIMH JOPOKHOTO JIBYDKCHHS, MOTydaeMbIe
IpU MOJIETUPOBAHUH, OCOOCHHOCTH Pa3pabOTKU TPAHCIOPTHBIX MOJEINIEH, B TOM
YUCJE TOJYYEHUE MCXOJHBIX JaHHBIX, BAPUAHTHOE MOJIECIUPOBAHUE IS
OMEepaTUBHOM OLIEHKH 3(PPEKTUBHOCTH albTEPHATUBHBIX pEUICHUM, aHalu3
3¢ (PEeKTUBHOCTU NPUHSTHIX PEUICHUHN Ha 3aBepIIatonIeil cTaauu pa3paboTKU Ui B
MPOLIECCE OLEHKU MPOCKTHBIX PELICHUM.

Baanernb:

COBPEMEHHBIMM ITPOTPAMMHO-MOJICIIMPYIOIME KOMIUIEKCAMU TIPU PEIICHUU
3aJlad TOPOJICKOTO TPAHCIIOPTHOTO IUJIAHUPOBAHUS W OPraHU3aAlMU JIOPOKHOTO
JMBIDKCHUST W pa3pabdaThiBaTh TPAHCHOPTHBIE MOJICIHM Pa3IMYHBIX YpPOBHEH,
OCYIIIECTBIIATh KaJTUOPOBKY M OIIEHKY aJCKBATHOCTH TPAHCIIOPTHBIX MOJEJCH, B
TOM 4YHCJIe TPUMEHATh OCHOBHBIC IPUHIMIBI Pa3padOTKH MU MPUMEHEHHUS
TPAHCIIOPTHBIX MOJEJNEN, MOJICIIMPOBAHUS TPAHCIOPTHBIX CHCTEM, METOIOB
OLICHKW TPAHCIIOPTHOM JOCTYITHOCTH.

Ymersb:

OCYLIECTBJIATh IOATOTOBKY 3aJaHUsl IO TNPOBEICHUIO MOJCIUPOBAHUS
JOPOKHOTO JBMKEHHMSI W HCIOJIb30BaTh PE3YJbTAaThl MOJAEIUPOBAHUS IS
pa3paboOTKu W OOOCHOBAaHUS MEPONPHUATHNA TO OpraHU3aIu U 00ECIeUEHUIO
0€30MMacCHOCTH JBUKEHHS TPAHCTIOPTHBIX U MEIMIEXOIHBIX TOTOKOB;

NPUMEHATh TPAHCIIOPTHBIE MOJEIW JJIi TPOTHO3UPOBAHUS H3MEHEHUS
YCJIOBHI JOPOKHOTO JIBMXKEHHSI 1 OOOCHOBAHMS MTPEIaraéMbIX MEPOIPUSATUI 110
OpraHu3alMU JOPOKHOTO IBHXKECHHUS;

UCITI0JIb30BaTh COBPEMEHHBI HHCTPYMEHTapHUil UMIIOPTa (3KCHopTa) (aiiaos
CHUCTEM aBTOMATHU3MPOBAHHOI'O MPOEKTUPOBAHUS, FT€OUH(POPMALIMOHHBIX CUCTEM,
pacTpoBBIX M300pakeHUH A1 (GOPMUPOBAHUS FITEMEHTOB TPAHCIIOPTHON MOJIENH;

BBIMOJHATh AHAJINW3 TMPOEKTHBIX pEIIEHUH Ha OCHOBE pe3yJIbTaToOB
MOJIEJIMPOBAHUS C UCIONb30BAHUEM MapaMeTpoB 3P(HEKTUBHOCTH OpraHU3aALUU
JOPO>KHOTO JABMKEHUS, @ TaK)Ke pa3pabaThiBaTh MO pe3yJbTaTaM MOJEIUPOBAHUS
JOPO’KHOTO JBMKEHHUSI PEKOMEHJAIMU 10 BHECEHUIO M3MEHEHUW B IMPOEKTHBIE
penieHus, no pa3paboTke albTepHATUBHBIX BAPUAHTOB MPOCKTHBIX PEIICHUN;

OLICHMBATh HKOHOMHYECKHE, COLMAIBHBIE M IKOJOTMYECKUE IOCIEICTBHS
peanu3zanuu pa3zpadaThIBAEMbIX MEPOIPHUATHI B cpepe opraHuzaluu JOPOKHOTO
JBVKEHUS U TOPOJCKOT0 TPAHCIIOPTHOT'O IJIAHUPOBAHUS ITOCPEICTBOM IPUMHEHHUS
TPAHCHOPTHBIX MOJIEIIEH.



3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOTYJISI).

OO0masi TpyAOE€MKOCTh TUCHHUIUIUHBI (MOAyJsi) coctaBisger 15 3.e. (540
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOvem mucuuIIiMHBl (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMH K pean3anuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

Konngectso yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Ne3 | Ned | NS | Ne6 | Ne7
KonrakTHas paboTa Ipu NMpoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 256 | 48 64 48 48 48
B tom uucne:
3aHATHSA JIEKIHOHHOTO THIIA 96 32 16 16 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 160 16 48 32 32 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYaromMXcs C
NeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTn3aIiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOUYHOM aTTeCTallMi COCTaBIIAET 284 akaJeMHUYecKHuxX vyaca (0OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takke B hopme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMuU pabOTHUKaMU U (UJIH)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHNN TTPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepxaHue JUCUUILIAHBI (MOIYJIA).

4.1. 3aHATHS JIEKIIMOHHOI'O TUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
n/m

1 HCJ'II/I " 3aJ1a41 TPAHCIIOPTHOTIO MOACIIUPOBAHUA.

OCHOBHBIE TEPMHHBI U OTIPEISIICHIS, IIEJIN U 3aJ]a91 TPAHCIIOPTHOTO MOAEITHPOBAHUS.
TpaHcIOpTHOE MOAEIUPOBAHUE B YIIPABICHUH TPAHCIIOPTHON CUCTEMO.

Ponb TpancnopTHBIX MoJeNel IpU NIAHUPOBAHUU U OLIEHKE IIPOEKTOB.

TpancnopTHble MOJETH M 0COOEHHOCTH NX PUMEHEHHS B TOPOJICKOM TPAHCIIOPTHOM IUIAaHHPOBAHUH.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

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 YIPaBJIICHUA TOPOAOM.

Oco0EHHOCTH MaTEMATHYECKOI'0 OIMCAHUS JABUIXKCHUA TPAHCIIOPTHBIX ITIOTOKOB

Pa3JIMYHON UHTEHCUBHOCTHU

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

MeTOI[BI MAaTEMATUYCCKOIo MOACIUPOBaHUA TPAHCIIOPTHBIX U IMEMECXOJHBIX ITOTOKOB.
Knaccudukarus Moaeneii TpaHCIOPTHBIX MOTOKOB. CTOXaCTHYECKHIE MOJICITH 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. OyHKINOHANEHBIE BO3SMOXHOCTH MOJICITH.

Oransl pa3pabOTKU TPaHCIOPTHOU MOJEIH.

ANTOpUTM MOCTPOEHUS TpaHCIOPTHON Moaenu. CTpyKTypa deTblpexiaroBoil Moaenu. CeteBast MOAEIb
pacopenenenus. Moaenu nepeMeHHoro cnpoca. TpaHCIIOPTHOE palOHUPOBAHUE MIPU CO3JaHUH
TpaHcmopTHOH Mojenu. [locneaoBaTenbHOCTh pa3padO0TKHU TPAHCTIOPTHBIX MOIETEH.

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

VcTOYHMKH TPaHCTIIOPTHBIX JAHHBIX IJIsl MOJIeTUpoBaHus. Heo0XoquMble HXOAHBIE TAaHHBIE IS
MOCTPOEHHUSI TPAHCIIOPTHOM Mojiean. MeTo bl cOopa AaHHBIX Uil MojieaupoBanusi. CoBpeMEHHBIH
MHCTPyMEHTapuii UMIIopTa (3Kcnopra) GaiIoB CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS,
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 OpraHu3al JOPOXKHOI'0 ABUKCHUSA




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

13

KannOpoBka u olieHKa aileKBaTHOCTH TPAHCIIOPTHBIX MOJeei

Ananus u MpeACTABJICHUC PE3YJIbTATOB MOACINPOBAHU. HapaMeTpLI OLICHKU pE3YyJIbTAaTOB
MOJCJIMPOBaHUA. [lonsiTue u uenu KaJ'H/I6p0BKI/I MOACIIN. Banm[aunﬂ u BepI/I(l)I/IKaHI/ISI Moaeneﬁ. OOBEKTHI
KEUH/IGPOBKI/I TpaHCHOpTHOfI MOACIIN. OcCHOBHBIE METOAbI U IPOUEAYPbL KaJ'II/I6pOBKH TPaHCIIOPTHBIX
mojeneld. Kpurepun kadectBa kannOpoBKU Moienen?.

14

Pexomenamuu 1o MCHoiIb30BaHUIO MOEIICH MpH pa3paboTKe TOKYMEHTAIUHU 10
TPaHCHOPTHOMY ILIAHUPOBHUIO

PexoMeHanmu 1o MCToIb30BaHHUIO MOAENEH ITpH pa3paboTKe MPOEKTOB OPraHNU3aluy JOPOXKHOTO
JBIDKCHUS], KOMIUIEKCHBIX CXEM OpPTaHM3aliy JOPOXKHOTO JBIKCHNUS, KOMIUIEKCHBIX CXEM TPAaHCIOPTHOTO
00CITyXKMBaHHS HACENCHUS OOLIECTBEHHBIM TPAHCIIOPTOM, IIPOTPaMM KOMIUIEKCHOTO Pa3BUTHSA
TPaHCIIOPTHON MHQPACTPYKTYPHI FOPOJOB U FTOPOJCKUX MOCENCHUH, MacTep-IIaHOB TPAHCIIOPTHOT'O
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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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE 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 HoIb30BaTeNeH 3 GEKTUBHOMY HCIIOIb30BAaHUIO TPAHCIOPTHEIX MOJETEH.
35 |Mopenu i aHaIM3a TOCTYITHOCTH TPAHCIIOPTa
OweHKa OCTYITHOCTH Pa3IMYHbIX BUIOB TPAHCIIOPTA ISl HACSICHUS Ha OCHOBE MOJIEIICH.
36 |9¢deKTHBHOCT HCITOIB30BAHUS PECYPCOB B MOJIEINPOBAHUH
OnTuMu3anys pecypcoB IpH pa3paboTKe ¥ NPUMEHESHUH TPAHCIIOPTHBIX MOJETICH.
37 MO,Z[GJ'II/I AJIs1 OOCHKHW BJIMSAHHA U3MCHCHUA KIIMMATA HA TPAHCIIOPTHBIC CHCTCMbI
OreHKa BO3/ICHCTBUS KIIMMAaTHYECKUX U3MEHEHUH Ha ()yHKIMOHMPOBAHHUE TPAHCIIOPTHOM
UHQPACTPYKTYPHI.
38 |[Icuxonorus moiap3oBareseii B KOHTEKCTE TPAHCTIOPTHOTO MOJICTUPOBAHHMS
V3y4eHre NCHXOI0TNYeCKUX (BaKTOpOB, BIMAIOMIMX Ha BHIOOP MapIIPYTOB MOTB30BATEIIMH.
39 |Poxp 00miecTBEeHHOTO MHEHUS B TNIAHMPOBAHUHU TPAHCIIOPTA
BinsiHue o0mecTBeHHOrO MHEHHS HA MPUHATHE PELICHHUH B 00JaCTH TPAHCHIOPTA U MOJCITHPOBAHHS.
40 |DTHYecKue acIEeKTHI B TPaHCIIOPTHOM MOJACIUPOBAHUHA
OO6cy>xIeHre 3THYECKHUX BOIPOCOB, CBA3AHHBIX ¢ IPUMEHEHHEM MoOJieNel B IJIAHUPOBAaHUH TPAHCIIOPTA.
41 I/IHHOBaI_[I/IOHHLIC IMOoAXOAbI K YIIPAaBJICHUTIO Tpa(l)I/IKOM
HoBrle MeTobI yripaBineHus TpaGUKOM € UCIIOIB30BaHUEM COBPEMEHHBIX TEXHOJIOTUIT U MOJEIIEH.
42 |Monenu ISl OLIEHKH BIUSHUS JJeMOTpadUIecKuX N3MCHCHHI Ha TPAHCIIOPTHBIC TTOTOKU
OueHka BIHsHUSA JeMorpaduueckux H3MEHEHUH Ha IOTPEOHOCTH B TPAHCIIOPTE.
43 |HUurerpanus moneneit ¢ GIS-rexnonorusmu
Hcnonp3oBanue I‘eOI/IH(bOpMaHI/IOHHI)IX CUCTEM JIJIA YJIYUIICHHA KauC€CTBa TPAHCIIOPTHOTO MOJACITINPOBAHUA.
44 MO,Z[GJ'II/IpOBaHI/IC BO3,H€I>'ICTBPI$I MaCCOBBIX Mep0HpI/IHTI/II>'I Ha TPpaHCIIOPTHBIC ITOTOKU
Or1ieHKa BIMSIHHAS MacCOBBIX MEPOIPUATHH (KOHIEPTHI, CIIOPTUBHBIE COOBITHSA) HAa HATPY3Ky Ha
TPAHCIIOPTHYIO CETb.
45 |MeToabl ONITUMH3AIIMN MAPIIPYTOB HA OCHOBE MOl
OnTuMHU3anys MapIIpyTOB OOLIECTBEHHOT'O TPAHCIIOPTA C HCIIOJIB30BAHUEM PE3yJIbTATOB MOICITHPOBAHUSL.
46 |Poap yacTHOTO CCKTOpPAa B pa3BUTUHU TPAHCIIOPTHOTO MOACTIUPOBAHU A
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 MMPaKTU4YECKOro
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

MPUMEHEHNS! IMUTAIIMOHHOTO MOJEIUPOBAHNS IPU TPOSKTUPOBAHUH U KcIuTyaTtauu UTC
Pa3paboTka KOMIUIEKCa UMHUTAIMH JBMKEHUS YIaCTHUKOB JIOPOXKHOTO ABMKeHHs. Pa30oop 3apybexHoro
OIIBITA WCTIOJIL30BAaHMS MOAEIMPOBAHUS U cOOpa JaHHBIX NP NPOESKTHPOBAHUN HHTEIIEKTYaJIbHBIX
TPAHCHOPTHBIX cUCTeM. MoeTpoBaHNe KOHIEHTPALUU BPEHbBIX BEIECTB.

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

TpeOoBaHN K IMUTAMOHHOW MOZEIH: KOPPEKTHO OTMACIITAOMPOBAaHHBINA (D)OH; TOPOKHASI CETB,
OTpaXKaloIas peaJbHYyI0 TEOMETPHIO yJacTKa; 3aJaHHOE BIDKCHNE TPAHCIIOPTHOTO MOTOKA,
cooTBeTcTBYIOmIEe cymecTByromeii O/1J]; ocTaHOBKH M MapIIpyThl OOIIECTBEHHOT'O TPAHCIIOPTA,
cooTBeTcTBYIOIIHE cymecTBytomeii O/1/]; cBeTodopHOE peryimpoBaHue, COOTBETCTBYIOIIEE
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 pesynbrate paboThl Ha MPAKTHUECKOM 3aHITHH CTYACHT N3ydJaeT METOAOJIOTHIO OLEHKH IPOEKTHBIX
pemenwnii no OJ]/1 MeTo10M MOIETHPOBAHNS KOH(OIMKTHBIX CUTYalluH.

Ot1eHKa MPOITyCKHOM CIIOCOOHOCTH M yPOBHEH 3arpy3Ky aBTOMOOMIBHBIX IOPOT METOAOM KOMITBIOTEPHOTO
MOJICTTMPOBAHMUS TPAHCIIOPTHBIX IIOTOKOB.

Amnanus TPaHCIIOPTHBIX IIOTOKOB C UCIIOJIB30BAHUECM MOACIIN «CeTteBol MOTOK»
IIpuMmeHeHre MOIEIH CETEBOT0O IIOTOKA AJI aHAJIN3a U ONITUMU3ALUMU TPAHCIIOPTHBIX IIOTOKOB B TOPOJCKOMI
CCTH.

MonenupoBaHue BIUSHUS U3MEHEHUS JOPOKHOM HHAPACTPYKTYphI HA TPAHCIIOPTHBIE

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

[IpumeHeHre METO10B MAIIMHHOTO O0y4Y€HUs B TPaHCIIOPTHOM MOJEINPOBaHUN
Hcnonp30BaHKE aNrOPUTMOB MAIMHHOTO 00YYEHHs AJIs IPOTHO3UPOBAHUS OBEACHHS TPAHCIOPTHBIX
MOTOKOB Y aHAJIN3a JAHHBIX.

10

MOI[GJ'II/I pacnpeaciieHud Imoe3J0K B ropoaax
N3yuenne mojieneit pactpeieeHus Moe310K Ha OCHOBE JaHHbIX O MEPEeMEIIeHUSIX HaCeICHUS U UX
MPEIIOYTCHHUIX.

11

CpaBHUTENBHBIN aHATIU3 METO0B KATMOPOBKH TPAHCIOPTHBIX MOJeNei
O630p pa3JIMYHbIX MCTOAOB KaJ'II/I6pOBKI/I MO,I[CJ'Ieﬁ " UX [IPUMEHCHUC JId HOBBIIICHUS TOYHOCTU
IMPOTHO30B.

12

MOI[GJ'II/IpOBaHI/IC MNEMEXOAHBIX ITIOTOKOB B T'OPOACKUX YCIOBUAX
N3zyuenne cnennuky MOJASTUPOBAHUS MELIEXOIHBIX TIOTOKOB, BKIII0Yasl OBEJCHNE TENIEXO0I0B U
BIIMSIHHE TOPOJICKON MH(PPACTPYKTYPHI.

13

Bnusinue nemorpadpuueckux (pakTopoB Ha TPaHCHOPTHBIE TOTOKU
AHanu3 BIUSHUA ,ueMorpa(bnquKHx H3MEHCHHH Ha CIIPOC HAa TPAHCIIOPTHBIC YCIYI'd U MOACIN
MEepeMCIICHUA.

14

MopennpoBaHue Tpy30BbIX IOTOKOB B TOPOAAX
W3zyuenne cnennduky rpy30BbIX IEPEBO30K U CO3JaHUE MOJEIEH I UX ONTUMH3ALUH B TOPOJCKOH
cpene.

15

OI_ICHKa YCTOﬁQHBOCTH TPAHCIIOPTHBIX CUCTEM K BHCIIHUM BO3):[CI>'ICTBI/IHM
AHanu3 ycTOWYMBOCTH TPAHCIIOPTHBIX CHCTEM K MPHUPOAHBIM KaracTpodaM U APYrM BHEIIHHUM
(akTopam.

16

NHTerpanus pa3inyHbIX BUJIOB TPAHCHIOPTA B €AMHYIO MOJIETb
HOHXO,HI)I K UHTETpallui UHAUBUAYAJIbHOIO, O6HI€CTB6HHOFO 1 Irpy30BOIro TpaHCIIOpTa B paMKax OHHOﬁ
MOAeIn




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
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17 |Ilpumenenue GIS-TexHOIOTUI B TPAaHCIIOPTHOM MOJIEIMPOBAHUU
Hcnons3oBanue FeOI/IH(l)OpMaHI/IOHHI)IX CUCTEM JJIA aHaJIM3a U BU3yaJIU3alliu TPAHCHIOPTHBIX 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 |TexHoynoruu BU3yaJH3alMU PE3yIbTaTOB TPAHCIOPTHOTO MOJICITMPOBAHUS
MCTO,Z[BI BU3yaJIN3alluU JaHHBIX MOJACIUPOBAHUA IJIA JTYUIIETO BOCIPUATHUS PE3YIHTATOB UCCIICJOBAHUSA.
21 |HMcnonp3oBaHue OONBIINX JaHHBIX B TPAHCIIOPTHOM MOJIEITMPOBAHUU
HpI/IMeHeHI/Ie OONBIINX JAHHBIX IJIA yJIy4YIICHHS KauCCTBa IMPOTHO30B U MOﬂeHeﬁ.
22 |MopenupoBaHue BIUSHUS HOBBIX TEXHOJIOTUI Ha TPAHCIIOPTHBIE CUCTEMBI
OreHKa BIHSIHAS 3JICKTPOMOOMIICH, OSCIIIIOTHRIX aBTOMOOMIICH U IPYTUX TEXHOJIOTHH HA TPAHCIIOPTHEIC
IIOTOKHM.
23 |Mopenu i OLIeHKH 0€301aCHOCTH JOPOKHOTO JIBUIKCHUS
Hcnonp3oBanne Mozenel A aHanmn3a (akTopoB 6€30MacHOCTH U Pa3paOdO0TKU MEPOIIPUATHI MO
CHUKEHUIO aBapUHHOCTH.
24 |9THuecKkue acleKThl B TPAHCIIOPTHOM MOJIEITMPOBAaHUH
OO6cysxIeHre 3THYECKUX BOIPOCOB, CBA3aHHBIX ¢ IPUMEHEHUEM MOJeNel B INIaHUPOBAHNUHU TPAHCIIOPTA.
25 |Poxp rocynapCTBEHHOM IMONUTHKU B PA3BUTHH TPAHCIIOPTHOTO MOJICITHPOBAHUS
Bausane FOCYZ[apCTBeHHOP‘I TIOJINTUKHA HA pa3BUTUC TpaHCHOpTHOﬁ CHUCTCMbI U IPUMCHCHUC MOZ(CJ'ICI\/’I.
26 |MopenupoBaHue CE30HHBIX U3MEHEHHI B TPAHCTIOPTHBIX MOTOKAX
AHaln3 Ce30HHBIX KOJIeOaHUM B TPAHCIIOPTHBIX MMOTOKAX U UX YUCT B MOJCJIAX.
27 |Mopenu Ui OLIEHKU JOCTYIHOCTH TPAHCIOPTa
OlieHKa JOCTYIMHOCTH Pa3IUYHBIX BUJOB TPAHCTIOPTA JJIsl HACETICHHsI HA OCHOBE MOJIETICH.
28 |[IpumeHeHue UCKYCCTBEHHOTO MHTEJUIEKTa B ONTHMU3ALUU MapIIPyTOB
Hcnonp3oBanne Al 1yt onTUMU3AIH MapIIPYTOB OOIECTBEHHOT'O TPAHCIIOPTA U TPY30IIEPEBO30K.
29 |MopenupoBaHue KOH(DIMKTOB MEXIY YUYACTHUKAMH JIOPOIKHOTO JABKEHHS
OreHKa KOHQIIMKTHBIX CUTYAIM U pa3padoTka peKOMEHIAINN TI0 X MAHAMHU3AIIHH.
30 |BnusHue KIMMaTUYECKMX U3MEHEHUH Ha TPAHCIIOPTHBIE CUCTEMBI
O1ieHKa BO3/ICHCTBUS KIIMMaTHYECKUX U3MEHEHUH Ha (yHKIIMOHMPOBAHKUE TPAHCIIOPTHOM
HHQPACTPYKTYPHI.
31 |Posab yacTHOrO ceKTOpa B pa3BUTHH TPAHCIIOPTHOTO MOJICIUPOBAHUS
BsanmMopeiicTBre TOCYJapCTBEHHBIX M YaCTHBIX CTPYKTYP B 00JacTH pa3pabOTKH U MPHUMEHEHHS MOIENeH.
32 |Mopenu Ui OLIEHKH BIIMSHUS COIMATIBHBIX (DAKTOPOB HA TPAHCIIOPTHBIE TIOTOKH
I/ICCHC,I[OBaHI/Ie BIIMAHUA CONUAJIBHBIX q)aKTOpOB Ha BBI60p MapiupyTOB I1OJb30BATCIIAMU.
33 |OOyuenue noab3oBaresei pabore ¢ MOJEIAMU
Metomp! 00y4eHus monb3oBaTeneil 3¢ heKTHBHOMY HMCIIOIB30BaHUIO TPAHCIIOPTHBIX MOJEINEH.
34 |MHHOBalMOHHBIE MMOAXOIBI K YIPABICHUIO TpapUKOM
Hogsle MeTo1p1 yripaBieHus TpaUKOM € UCTIOIF30BaHUEM COBPEMEHHBIX TEXHOJOTHHA U MOJAETICH.
35 |[IpumeHeHne MOICTMPOBAHUS ISl aHAJIM3a aBaPUHHOCTH
PazpaboTka Mozenei 1 NpOrHO3UPOBAHMS aBAPUIHHOCTH Ha JIOpOTax M OLEHKa (paKTOPOB pUCKa.
36 |MonenupoBaHue BIMSHUS H3MEHEHUH B 3aKOHOIATEIILCTBE HA TPAHCIIOPTHBIE TOTOKU
AHanun3 BO3A€HCTBHSI N3MEHEHHH B 3aKOHO/IaTENIECTBE HA ()YHKIIMOHUPOBAHUE TPAHCTIOPTHOW CHCTEMBI.
37 |MeToabl OLIEHKU BIMSHUS HOBBIX TPAHCIIOPTHBIX CUCTEM Ha CYIIECTBYIOIINE TOTOKH
OrieHKa BIVMSIHAS HOBBIX BHIOB TPAHCIOPTA (HAaIIpUMeEp, METPO, TPaMBan) Ha CYIIECTBYIOIINE TOTOKH.
38 |Poxip oOmiecTBeHHOTO MHEHUS B TUITAHMPOBAHWHT TPAHCIIOPTA

Bausaue 06IIICCTBCHHOFO MHCHUS Ha IPUHATHUC peIHCHI/Iﬁ B 0o0iacTu TpaHCTIOPTAa U MOACINPOBAHUS.
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39

Mogenu a5 aHajiu3a JOCTYIHOCTH OOIECTBEHHOIO TPAHCIIOPTa
OHeHKa JOCTYIIHOCTH O6IlIeCTBeHHOFO TpaHCIIOPTa AJIA pa3IMYHBIX I'PYIIT HACCJICHUA.

40

D¢ hHEeKTUBHOCTH UCIIOJIB30BAHUS PECYPCOB B MOJICIIUPOBAHUHN
OnTtumu3anys pecypcoB IpH pa3paboTKe U NPUMEHEHUH TPAHCIIOPTHBIX MOJeTeH.

41

Mopenu st OLEHKH BIUSHUS TYPUCTHYECKHUX TIOTOKOB HAa TPAHCIIOPTHYIO
UHPPACTPYKTYPy

AHanu3 BIMSHUS TYPUCTHYECKUX IIOTOKOB HAa Harpy3Ky Ha TPAHCIIOPTHYIO CETb.

42

[TpumeHeHre METOI0B ONITUMU3ALIMU MapLIPyTOB HA OCHOBE MOJIEJeH
OHTI/IMI/I3aHI/I$I MapupyToB O6IH€CTB€HHOFO TpaHCIIOPTa C UCTTOJIb30BAHUEM PE3YJIbTATOB MOJACIUPOBAHMSA.

43

MOI[CJ'II/IpOBaHI/IC BJIIMSHUS TEXHOJOTMUECKHUX N3MSHEHHMI Ha JOPOXKHOC IBUKCHUC
OreHka BO3ACHUCTBYUS HOBBIX TEXHOJOTHI (HallpUMep, CUCTEMBI YIIPaBICHUS ABIKEHHEM) Ha TOPOKHOE
JIBIDKEHHE.

44

Mopenu 1151 OEHKH BIWSAHUS U3MEHEHUH B LICHOBOM MOJIMTUKE HA CIIPOC Ha

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

45

I/IHTeraL[I/IH MOHeHeﬁ C CUCTCMaMU YTIPaBJICHU ABUKCHUCM
O030p METOZI0B MHTErpalliy MOJIEJIeH C CUCTEMaMH yIPABJICHUS JBHXKCHUEM JIJIsI TOBBILICHUS
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 aHAJIN3d B TPAHCIIOPTHOM MOJCINPOBAHUU
Hcnonb30BaHue CTATUCTUYECKUX METOIOB U1 aHAJIN3A JaHHBIX O TPAHCIOPTHBIX IOTOKAaX U UX
IIPOrHO3UPOBAHUSL.

49

MOHGHI/I AJId OUCHKHW BJIUAHUA U3MCHCHUA KJIIMMAaTa Ha JOPOKHOC CTPOUTCILCTBO
OreHKa BO3ICHCTBUSA KIMMATHYECKUX H3MCHEHHM Ha MPOCKTUPOBAHUC 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 ropoja" B TpaHCIIOPTHOE MOJEINPOBAHNE
HccnenoBanue npuMeHEHNUS KOHIETIIHMH "'yMHOTO ropoa" K yIpaBIeHHIO TPAHCIIOPTHBIMY CHCTEMaMHU
yepe3 MOJICTMPOBAHHE.

52

O} PeKTUBHOCTH UCIIOJIB30BAHUS KapIIEpUHTa KaK allbTEPHATUBBI TPATUIIMOHHOMY
TPaHCIIOPTY

AHanu3 BIMSHUS KapIIepyuHra Ha CHIDKEHHUE Harpy3KH Ha TOPOJICKHE JOPOTH Yepe3 MOACITHPOBaHNE
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.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

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 METOAOB OIITUMM3ALINU Tpa(i)I/IKa C UCIIOJIB30BaAHUECM CI/IMy.]'IHI_[I/Iﬁ
Onrumu3aiyst Tpaguka 4epe3 CUMYJISIIIUOHHBIE MOIEIH JJIsl TOBBIIIEHHUsI POIMYCKHOM CTOCOOHOCTH
JIOpOT.

57

YeTonuuBoe pa3BUTHE TOPOJCKOr0 TPAHCIIOPTA: MOJEIN U CTPATEruu
Pa3paboTka Mozeneli Iy OIIEHKH yCTOWYHMBOCTH TOPOICKIX TPAHCIIOPTHBIX CHCTEM H CTPATETHH UX
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 aBTOMOOMIISIMH U IIemexogamMu
HSy‘IeHI/Ie NOBCACHHUS YHaCTHUKOB JOPOKHOT'O ABUKCHUA U €0 BIIMAHUC Ha 0e30IaCHOCTh qYepe3 MOACIN
B3aMMOJCHCTBHS.

60

[TpuMeHeHne HEMPOHHBIX CETEH I MPOTHO3UPOBAHUSA Tpaduka
Hcnonb3oBaHKe HEHPOHHBIX CETEH /sl aHAIM3a IaHHBIX O TpaduKe W IPOrHO3UPOBAHHMS €T0 U3MEHEHUI.

61

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

MMEPECBO3KU
AHanu3 BHEITHHUX (HAaKTOPOB (3KOHOMHMKA, ITOT0/1a) U MX BIMSHUE Ha CIIPOC Yepe3 MOJIENH MaCcCAKUPCKUX
MIEPEBO30K.

62

Ponb 00pazoBaTenbHBIX YUPESKICHUH B TIOJTOTOBKE CIICIIHATUCTOB 110 TPAHCTIOPTHOMY
MOJIEJINPOBAHUIO

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

63

D¢ ekTHBHOCTH UCTIONB30BaHUS MOOUIIBHBIX MPUIIOKEHUH [T yIpaBieHus TpadhuKoM
OrieHKa BIMSIHASA MOOMIIBHBIX IPUIOKEHUH HA yIIpaBleHHE TpahUKOM U MTOBEACHHUE MTOJIb30BaTEIeH depe3
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 TOILIUMBa
Ppa3JIMYHbIMU BUJIAMHU TPAHCIIOPTA.

65

[TpuMeHeHne BUPTYaIbHOM pealbHOCTH /ISl 00y4eHUs CIIEeUaIUCTOB 1O

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

66

Monenu st OUEeHKU BIUSTHUS U3MEHEHHs Tapu(oB 00IIECTBEHHOTO TPAaHCIIOPTa Ha
MTaCCaXKUPOIIOTOK

Ananu3 u3MeHeHU TapI/I(I)OB 06IIICCTB€HHOFO TpaHCIIOpTa U €ro BIIUSAHUEC HA IMMACCAKUPOIIOTOK U€PE3
MOJEJIH CIIpoca.

67

ITpuMeHeHnEe PKOJIOTHYECKUX KPUTEPHUEB NIPU POEKTUPOBAHUHU TPAHCIIOPTHOM
UHPPACTPYKTYPHI

Or1ieHKa HKOJIOTHYECKUX aCTIEKTOB IPH MIPOEKTUPOBAHNUH TOPOT Yepe3 MOJIENN YCTOHINBOTO Pa3BUTHUS
MHQPACTPYKTYPHI.

68

Ponb MEXIMCIUIIIIMHAPHOTO MOIX0/4a B PEIIEHUH 3a7a4 TPAHCIIOPTHOTO
MOJETUPOBAHUS




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

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 afanTaly ropoackoi MHQPacTpyKTyphl K N3BMEHEHUSIM KIMMaTa
Onenka HEOOXOIUMOCTH aJalTAl[MU TOPOJCKONH HHPPACTPYKTYPHI K U3MEHEHHAM KIMMaTa 4epe3 MOJIeIH
YCTOWYMBOTO IIPOSKTHPOBAHUSI.

77

Ponb o61miecTBEHHOr0 y4yacTus B IUNITAHUPOBAHUM FOPOJICKON MOOMIBHOCTH
I/ICCHC,Z[OBaHI/Ie BaXXHOCTH BOBJICYCHUA 06HI€CTB3 B IIpoHeCC IMJIaHUPOBAHUA FOpOZ[CKOﬁ MOOUIBLHOCTH
HUepe3 MOJACIIN YHaCTUs IpaKAaHCKUX NHULIUATHUB.

78

Hcnons3oBaHue CPIMy.]'IHLIPIfI IJIL TECTUPOBAHUSA HOBBIX KOHIISIITHMN TopoACKOIro

TpaHCIopTa
[MpumeHeHne CUMYIISIIMOHHBIX MOJIeIEH JIJIsl TECTUPOBAaHUS HOBBIX KOHIenui (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 SHEPTHUU (HaanMep, COJIHEUHOM SHCPFI/II/I) Ha
3(1)(1)CKTI/IBHOCTL ropoCKOro TpaHcnopTa 4€pe3 MOJACIIN YCTOI\/'ILII/IBOI‘O pa3BUTHA.

80

By;[ymee TPAHCIIOPTHOT'O MOACTIUPOBAHUA: TPCHABI U BBI3OBLI
00630p TEKYIUX TPEHAOB B 00JACTH TPAHCTIOPTHOTO MOJISITUPOBAHMSI, BKIIIOUAsi HOBbIE TEXHOJIOTHH,
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 U TAOOPATOPHBIM 3aHSATHSIM.

3 | BelmosHEeHHE KypCOBOTO MPOCKTA.

4 | IloaroToBKa K MPOMEKYTOYHOM aTTCCTALINH.

5 | [loaroroBka K TeKyIieMy KOHTPOJIIO.

4.4. ITpuMepHbI IEpEeYEHb TEM KYPCOBBIX MPOECKTOB
Cozanue MoAeNM yyacTka yInuHo-aopoxkHo# cetu B PTV VISSIM.

Coznanue makpomoieneid B PTV Visum.
Coznanue TpaHCIIOPTHOM MOJIENIA B « Aimsuny.

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

MonenupoBaHue BIUSHUS CBETO(POPHOTO pETyIUPOBAHUS HA TPAHCTIOPTHBIE
notoku B PTV VISSIM.

Co3nanne MakpOMOJEIM TPAHCIOPTHOM CETH TopoAa C HUCIOJIb30BAHUEM
PTV Visum: keiic-ctagusi.

MopenupoBanue BO3JEUCTBHAS MAacCOBBIX MEPOINPHUATHA HA  YIUYHO-
JIOPOKHYIO CeTh B Aimsun.

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

Ucnonp3zoBanue PTV Visum 1 MopenupoBaHUs TPY30BBIX IOTOKOB B
TOPOJICKOM Cpeie.

Wuterpauus pe3yabraToB MojaenupoBanus u3 Aimsun u PTV VISSIM s
KOMILJIEKCHOT'O aHAJIN3a TPAHCIIOPTHON CUCTEMBI.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).
No bubnuorpaduueckoe

Mecto noctyna
/T ONHMCaHNne

1 Meronnueckue https:/files.stroyinf.ru/Data2/1/4293734/4293734705.pdf
PpEeKOMEHJAINH I10

HCII0JIb30BaHUIO
IPOTPaMMHBIX MPOTYKTOB
MaTEMaTHUYECKOT O
MOJIETTUPOBAHUS
TPAHCIIOPTHBIX MOTOKOB MPH

orieHke A PEeKTUBHOCTH




IPOEKTHBIX PELICHU B cepe
OpraHM3alH JOPOKHOTO
nBIDKeHU MeTonuueckue
ykazanus 2016

MonaenupoBanue
TPAHCIIOPTHO-
TeXHOJ0THYeCKUX cuctem C.
M. Kaparyn YuebHoe
noco6ue TromeHb:
TromM[HI'Y, 88 c., ISBN 978-
5-9961-1629-4 , 2018

https://e.lanbook.com/book/138244

MoaenupoBaHue JOPOKHOTO
nemxennsa Koconamos A.B.
VYuebOHOe mocodue
Kyzbacckuii
roCyJapCTBEHHBIN
TEXHUYCCKUI YHUBEPCUTET
umenu T.®D.I'opbauesa, 128
c., ISBN 978-5-906969-16-3 ,
2017

https://reader.lanbook.com/book/105411#37

MoaenupoBanue
TPAHCHOPTHBIX CHCTEM B
cpene AnyLogic ['opbaues.
A. M. YyeOHoe nocoOue
Cankr-IlerepOypr: III'VIIC,
47 c., ISBN 978-5-7641-
1482-8 , 2020

https://e.lanbook.com/book/222527

VueOHO-MeTOIUuUeCKOe
IOCOOME TTO MOBHIIICHUIO
KB (DUKAITIH
CIEINAIIUCTOB B cepe
OpraHu3aIiK JOPOKHOTO
nswxeHus. ['aspunrok M.B.
Y4eOHO-METOIUUECKOE
n3manue 2020

https://mintrans.gov.ru/documents/10/10387

Meroaunueckue
PEKOMEHIALlNU 110 OLICHKE
MPOITYCKHOM CITOCOOHOCTH U
YPOBHEM 3arpy3Ku
aBTOMOOWMJIBHBIX JIOPOT
METOJIOM KOMITbIOTEPHOTO
MOJIETTUPOBAHUS
TPaHCIOPTHBIX TOTOKOB"

MeTtonndeckue yka3zaHus
2016

https://base.garant.ru/71418454/?ysclid=156jhay2hx14946788




6. IlepeueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBHIE MOTYT HCIOJIB30BATHCSA TMPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

[Ipodeccuonanbubie 6a3nl nanubix, UCC e.lanbooks.com

Nudopmanmonnas cuctema «EIWHOE OKHO JOCTyNa K 00pa3oBaTeIbHBIM

pecypcam» http://window.edu.ru/

CnpaBoyHas npaBoBas cucTema «KoHcynbTanT [Troc»

http://www.consultant.ru/

JSTOR 6a3a gaHHbIX Hay4HBIX KypHaJIOB http://www.jstor.org

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

HNudopmarmonHo-mpaBoBoit moprai http:// www.garant.ru/

DnekTpoHHO-0MOMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru/

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

Cailt MunucrepcrBa TpaHcIopra Poccutickon denepanuu

https://mintrans.gov.ru.

/. llepedyeHb  JNHIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Microsoft Office
Adobe Reader

8. Omumcanue MaTepHAIBbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOJIYJIIO).

Jns  ycnmemHoro - MpOBEACHUS  AyJUTOPHBIX  3aHATHM  HEOOXOAUM
CTaHAAPTHBIA HA0Op CHEUUATU3UPOBAHHON y4yeOHOM Mebenmn U y4eOHOro
000pynOBaHUSI.

Jlis mpoBenieHus JIEKIUOHHBIX 3aHATUNA HEoOXoauMa CHelMaTu3upOBaHHas
yueOHas ay JTUTOPHS C MyJIbTUMEIUA armnapaTypou.

JUis opraHuzalnuy CaMOCTOSITENbHOM pPadOTBl CTYJIEHTOB HEOO0XOAMMA
ayIuTopusl ¢ pabouyMMU MecTaMHu, OOecleyMBaIoOUIMMH BbIXoA B HHTepHeT.
Heobxoaum 1OCTyn KaXXIOro CTyJeHTa K HMH(POPMALMOHHBIM pecypcaM —
UHCTUTYTCKOMY OuOnroreyHomy QoHy u cereBbiM pecypcam Mutepuer u 110, B
COOTBETCTBUH C 11.7

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

KypcoBoii mpoekT B 5 cemecTpe.



3auert B 3, 4, 5, 6 cemecTpax.
DK3ameH B 7 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘-IHOﬁ

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



ABTOpBI:

CoracoBaHo:

Jupexktop
PykoBoautens oOpazoBaTeabHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

C.H. KapaceBuu

b.B. UronsHukoB

JI.M. bapsiiies

J1.B. ITapunos



