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METOAUYECKHUE PEKOMEHIALIUU
110 HCNOAL30BAHHIO NPOrPAMMHBIX NPOAYKTOB MaTeMaTHYECKOT0 MOACAHPOBAHHS
TPaHCIIOPTHERIX NOTOKOB NPH olleHKe 3¢ ()eKTHBHOCTH NPOEKTHLIX peleHHii B ctepe
OPraHH3auiH JOPOKHOr0 ABHIKEHHS

1 O6aacTe npuMeneHus

1.1 B Hacrosawmmx Merognueckux PEKOMEHIALHAX TMpUBEIEHLl OCHOBHBIE
NONOXKEHNA 1O NPHUMEHEHHIO METOAOB H MpPOrpaMMHBIX NPOJYKTOB MATEMATHYECKOTo
MOAEJMPOBAHUA  TPAaHCMOPTHBIX MOTOKOB NpPH pa3paboTke IPOEKTOB OpraHM3aLMH
RopoxHoro aAswxeHUs (OJJ]) H KOMITEKCHBIX CXeM OpraHu3auuu JIOPOXHOro ABUKEHHS
(KCOn).

1.2 Hacrosmme Meroauueckue pekomenanuu MOTYT ObITb HCMNONb30BaHBI B
OpraHax ynpaBleHHA AOPOXHBIM XO3MHCTBOM CyOBekTOoB Poccuiickoit Qenepauyu u
MYHUUMNANBLHBIX ~ 00pa3soBaHMii, HOPOXKHO-IKCIITYATAUHOHHbIX OopraHuzauusx W
APeANpUATHAX, NPOEKTHBIX M HAYYHEIX OpraHM3alysX.

2 HopmaTHBHBIE CCLIIKH

B HacTosilleM MeTOAMYECKOM MOKYMEHTE HCIOMB30BAHEI CCBUIKH Ha cnenywoLme
JNOKYMEHTBI:

IF'OCT P 50597-93 AproMoGuiBHEIE fopori u  ynuusl. TpeGopaHus k
SKCITyaTalMOHHOMY ~ COCTOAHUIO,  AOMYCTHMOMY 10  YCIOBHAM  OOeCHeyeHus
6€30MacHOCTH JBHIKEHMS.

I'OCT P 52289-2004 Texuuueckue cpencrsa OpPraHU3alMH JOPOXHOTO JBHKEHHS.
IlpaBuna npHMeHEHMS JOPOXHBIX 3HAKOB, Pa3sMETKH, CBETO(QOPOB, JOpPONKHBIX
OrpaXACHHH H HaNpaBJIAIOIUX YCTPOHCTB.

I'OCT P 52291-2004 Texunueckue CpefCTBa OpPraHH3aLMK JIOPOIKHOTO JBUIKEHHS.
Ceetodopel mopoxusie, ObLIie TeXHHYECKHe TpeboBaHus.

FOCT P 52398-2005 Knaccudurauus aBTOMOGUIBHEIX aopor. OcHOBHBIE
napameTpsl 4 TpeboBaHuS.

OIM 218.4.005-2010 PexoMeHAauuu 1o obecneyeHuio Oe30MacHOCTH ABHKEHHS Ha
aBTOMOOHNBHEBIX Aoporax. — M., 2011. ' '

OJIM 218.6.003-2011 MeToauueckue peKOMEHIAMUH 10 NIPOEKTHPOBAHHIO
CBETO(OPHBIX OGBEKTOB Ha aBTOMOGUNLHBIX Joporax. — M.,2011.

OIM 218.2.020-2012 Mertonuueckue PEKOMEHJAUMH MO OLEHKE MpONyCcKHO¥
CHOCOGHOCTH aBTOMOBHMIBHEIX Jopor — M.,2012.

OOM 218.2.032-2013 «MeToauueckue PEKOMEHNAUUH [0 YHeTY JBHIKEHUA
TPaHCMOPTHBIX CPEACTB Ha aBTOMOGUIBHBIX J0pOraxy.

P 851 PykoBOACTBO [0 NPOrHOSHPOBAHHMIO HHTEHCHUBHOCTH JBHXEHUA Ha
aBTOMOOMIBLHEIX foporax — M., 2003,

CTO ABTOIOP 2.2-2013 «PekoMennauuu no NPOrHO3HPOBAHUI0 MHTEHCUBHOCTH
AOPOXKHOTO ABMMCHHUS HA TUIATHBIX Y4acTKaX aBTOMOOUIBHBIX [OpOr rocyJapcTBEeHHOI
KOMIAaHUH «ABTOJIOP» H JOXOAOB OT UX IKcrnyarauun» — M., 2013.

Ilpukas Munuctepera Tpancmopra «O6 yrBepxaeHuu IlpaBun noarotoBkH
TNIPOEKTOB U CXEM OpraHH3aLMH AOPOXKHOIO ABHIKEHH» OT 17.04.2015 No 43,
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3 Tepmunsl, onpeaenenus u 06o3naveHus

3.1 B mnacrosiunx PekomeHmauLMsX MCIONb30BAHEI CINeylolie TEPMHHBI H
onpeaeneHus:

TpancnoprhHas mMopesb - KOMMIeKC MaTemaTHueCKUX Moneneil u NPOrpaMMHBIX
CpCACTB, NMpeAHAa3HAYEHHDbIH JJIA OLEHKH NIapAMETPOB IEepEeMEILEHHs MACCAKHPCKUX H
TPY30BEIX NIOTOKOB MO TPRHCIIOPTHEIM H MapIIPYTHBIM CETAM HEKOTOPOi TEpPUTOPHH.

TouHOCTh MOAENH - BENHYHHA OTKIOHEHHS 3HAYECHUH BBIXOZHBIX JAHHBIX MoJienu
OT peajlbHO H3MEPEHHBIX 3HAuYeHHH ITMX mapameTpoB. Onpemenserca KauecTBOM
KaTHOPOBKH MOJENH.

Knace Tounocru Mogennm - 310 o6o6iieHHas XapakTepHCTHKa, ompenensgemas
NpeAcnamMn NOMyCKaeMBIX MNOTpeIlHOCTEH MOJENHM, a. TaKKe CTENEHBI0 NeTaau3aLHU
ONUCaHHUA 00bEKTa MOJENMPOBaHUs (TPAHCTIOPTHOTO MOTOKA).

Bepudukaunna mopean (Verification) - sro NpOBEpKa MpaBHIBHOCTH BBOAA
HCXOAHBIX NaHHbIX, reometpun Y JIC, napamerpos OJJ1, ONpeaenAonIuX 3aBHCUMOCTe#
(byHkunit) u T.0.

KanuGposka mopenu (Calibration) - sto HacTpO#Ka pa3snTU4HbIX NapaMeTpoB
MOAEJIH € LE/IbI0 MHHUMHU3UPOBATE PacXOX/EHHE NaHHBIX 00CIeN0BaHMil H Pe3yNETATOB
MOJEITUPOBAHHS.

Basnugauna monenu (Validation) - sto CpaBHEHUE pe3yJIbTATOB MOJENHPOBAHUS U
PeanbHOM CHTYaUMM ¢ HCMONB30BaHWEM HA60pa He3aBHCHMBIX NaHHBIX He Y4YacTBYIOIIHX
B KanMOpOBKE 17 OLEHKM paGOTOCIOCOGHOCTH MoAenH 1  BO3MOMKHOCTH ee
MCIOJIb30BaHus IS IPOrHO30B.

Komnaekcnass exema oprammsaumm AopoxHOro ABMKeHMS (KCoam -
MPOCKTHas TOKYMEHTaLlls 110 OpraHu3alMy JOPOXKHOTO ABIEHHS, (OpMHUpYtoLias Habop
KOMIUIEKCHBIX ~ peiteHnit no OJJ[ Ha TeppUTOPHHM OBHOrO HAH HECKONBKHX
MYHHLMNANBHEIX 00pasoBanuil 1160 ux uacTed, ¢ HaceneHueM Gonee 10 Thic, KHUTENeH,
NpeACTaBNAeT Co60M LENOCTHYIO CHCTEMY TEXHHHYECKH, SKOHOMMYECKH H 3KOMOrMYECKH
000CHOBAHHBIX MEP OPraHU3alHOHHOIO Xapakrepa, B3aUMOYBA3aHHBIX C JOKYMEHTaMH
TEpPPHTOPHATIEHOTO [TAHHPOBAHHS U JIOKYMEHTALMEH 110 IIaHUPOBKE TEPPHTOPHH.

IlpoekT opramuszauun JOpPOKHOrO JBHIKEHHS (IIOA) - npoekrtHas
HOKYMEHTaLus, cofepxaian HHIXEHEPHO-TEXHHYECKHE, TEXHONOTHYECKHE,
KOHCTPYKTHBHEIE M HHBIC DEIIEHHS H MEPONPHATHA MO OpPraHH3aUMM JOPOXKHOTO
ABHXCHUS, neTanusupylowas meponpusatuas KCOJMJ, unu camocTosTeNnbHbIi JIOKYMEHT
no OJI/1 6e3 npexsapuTensHoii paspabotkn KCOJI,

Basosas mogenb Hin cybMoaenb - MATEMaTHYeCKas MOJeJib, ONKMCHIBAIOLLAA OHH
H3 aCNEeKTOB NOBEACHHUS BOAUTENEH, THO0 B3aMMOCBS3b KAaKHX-THO0 BETHUHH.

Mozene 6azoBoro nepuoaa - Mozens KOHKpeTHoro obwexTa YJIC, nocrpoenHas B
NporpaMMHOM KOMIJIEKCE, OTKanuOpoBaHHas MO peanbHBIM JaHHBIM H OTpaXKkarolLasn
YCJIOBHS ABHKEHUS B NEPUOJ IPOBEAEHHS HATYPHBIX 06CIeN0BaHMi.

HNHTEHCHBHOCTD JABHKEHHSA - KONIHYECTRO TPAHCHOPTHBIX CPENCTB, MPOXOAALLEE B
CAUHHLY BPEMEHHU Yepe3 Ollpe/IeleHHOe CeYeHHE JOPOTH.

Koppecnonpenuus - sewecTseHHEI 06MeH, POHCXOASIIMN OT 3NeMeHTa i K
SNEMEHTY j TPAHCHOPTHOH CHUCTEMBl B MOJIHOM LUHMKIE 3aKOHYEHHOI'O npouecca
nepemeleHua. Takum oOpasoM, KoppecrnoHAeHIus XapaKTepu3yeTcs BEKTOpOM,
UMEIOLMM KOOPAMHATHEl HA4anbHOM H KOHEYHOH Touek W BEAHYHHY Harpyskd B
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KOJIMYECTBE MaccaKWpoB uWnu obveme rpysa. Ilpu HANIOXEHUH HA TPaHCIMOPTHYIO CeTh
KOPPeCnOHACHLHS II0y4YaeT e OAHY XapaKTepUCTHKY: MPOTHKEHHOCTb.

MapuwipytHasi ceTb - COBOKYNHOCTH TPaHCHOPTHBIX CBS3€H, 10 KOTOPBIM
OCYLUECTBIAIOTCA MapIIPYTHbIE IEPEBO3KH NACCaAXHPCKUM TPaHCIIOPTOM.

TpancnoprHoe nJaHHPOBaHMe - KOMIUIEKC TPAHCHOPTHBIX, NIAHMPOBOYHBIX,
CTPOHTEABHBIX M NPHUPOAOOXPAaHHBIX MEPONPHATHH, HampaslieHHBIX Ha ofecrneueHue
TpedyeMbIX NOTpebHOCTElH B repeMelleHHsAX HACENEHUS 1 3KOHOMHKH PaccMaTpHBAEMOro
pEruoHa.

TpancnopTHas ceTb - NOJAMHOXECTBO TPAHCHOPTHEIX CBsA3ed, MO KOTOPBIM
OCYILECTBIIAIOTCS MEPeBO3KH ONPEAENEHHOr0 BHAA MM JBIDKEHUE ONpPENENEHHOro THIA
TPaHCMNOPTHBEIX CpelcTB. HampuMmep, npH nepeBo3kax MaccCaXXHpOB TPAHCIOPTHAs# CETh
MOXET BKJIIOYaTh MNOMHMO MapUIPYTHOH CeTH aBTOOYCOB IHMHHHM METPOMOJHTEHA,
JKeNE3HOI JOpOry H T.I.

Tpancnoprhas cucrema B Haubonee oblieM ciyuae - 3To 06pasylolas CBI3aHHOE
LleJioe COBOKYMHOCT: pabOTHUKOB, TPAHCIIOPTHBIX CPEACTE U 0GOpYIOBaHMSA, 3JEMEHTOB
TPAHCIOPTHON HHQPacTPYKTYpbl M HHOPACTPYKTYpbl CYGBEKTOB MEPEBO3KM BKIHOYAs
CUCTEMYy YNpaBleHHsd, HampaBlieHHas Ha JQQexTHBHOE NepeMelleHHe TIPy3oB U
naccasKHpoB.

TpancnoprHoe paiionnpoBanue - 3T0 cnocod arperdpoBaHHs WHAMBHAYAIBHbIX
notTpeGHOCTeH MOMEB30BaTeNell IPH MCMONb30BAHHH TPAHCTIOPTHOH CETH B HEKYIO
OOLIHOCTL MO OmpefeneHHBIM [apameTpaM (IYHKTbl OTNpPaBAEHHS HIH HpHﬁBITHS[
MapLIpyT, BUA TPAHCIIOPTA M T.I1.) AJs Lieneit MOJeinpOBaHusL.

Mogeans ¢opmupopanns cnpoca (Trip generation model) - HauanbHBIA Tan
CTaHJApTHOW 4 - WaroBod MoJenu pacueTa TPAHCMOPTHEIX [OTOKOB. B kadecTse
HCXOJAHBIX MaHHBIX HCNOJB3YIOTCA JaHHBlE JAeMorpaduveckoii M  COLHMANBHO-
IKOHOMHYECKOH CTATHCTHKHW 1O padoHaM. J[ns KayZoro cnos Cnpoca pacCHHTHIBAIOTCH
CyMMapHble OOBEMBI OTNpaBNeHHS U NpHOBITHSA. OHH SABIAIOTCA HCXOOHBIMH NAHHBIMM
JUTA 3Tarna pacyeTa MaTpHIL KOPPeCOHIEHLIHIA.

Hannbie mo paiionam (Land use statistics) - couHanbHO- SKOHOMHUECKHE
XapaKTepUCTHKH TPAHCMOPTHBIX PaiiOHOB, KOTOPbIE MCIIONE3YIOTCA B KAUYECTBE MCXOMHBIX
JaHHBIX Ha JTane reHepauWH IBHXKEHMS B CTaHJapTHO# 4 - IwarosBoif Monenu, B
pe3yJbTaTe KOTOPOro PacCHMTHIBAIOTCA OOILHE OOBEMBI OTNpaBNeHHA W MPUOLITUA AJis
KaXXA0ro TpaHCHOPTHOrO paiioHa. B cocras gaHHBIX MO paiioHaM OGBIYHO BKIIOHAIOT
YHCIEHHOCTh HACeNeHHd, YHCNEHHOCTh paboyMx MeCcT M0 BHAAM JAeATEABHOCTH,
YMCIICHHOCTH y4eOHBIX MECT Ha TEPPHTOPHMH JAHHOTO TPAHCIIOPTHOrO paiioHa M AIp.

Orpesox (Link) - snemenT TpaHcnopTHoro rpada, npeacTaBIsIOLMil y4acTOK
aBTOMOOMIIBHO# JOPOrH, IMHUH BHEYJIMHHOTO TPAHCTIOPTa, BOAHOTO NyTH M T. 4. Kapiii
OTPE30K XapaKTEpHU3YeTCH PAJOM FEOMETPHYECKHMX MapameTpoB ([UIMHA, YKCIIO MNMOJNOC M
Ap. ) M NMHaAMMYECKHX MapaMeTpoB (CKOPOCTh CBOBOINHOTO NBHKEHHS, MaKCHMANbHAS
paspelieHHas CKOpOCTh, MPOMYCKHAsA CHOCOOHOCTD), a TaloKe NPH3IHAKAMH pa3peLlieHHs
WJIH 3anpeTa Ajis ABHXKEHHs! TPAHCMOPTHBIX CPEJICTB Pa3HbIX THIOB.

Kounextop (Connector) - crneuuajisHas Ayra TpaHcropTHoro rpada, kotopas
CBSI3bIBAET YCIOBHBIH LIEHTP paiioHa ¢ Y3/10M TPAHCIIOPTHOH CETH.

Kopaonublii Tpancnoptubiii paiion (Cordon traffic zone) - ¢uxruBHbIil
TPaHCNOPTHBIH  PaliOH, paclioNnoXeHHBI Ha rpaHuLe o6nacTH  MOJENHpOBaHM.
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Kopzonnsie paloHbl HIpaloT ponk MCTOMHMKOB M LieNei] KOPpECTIOHAEHLIHI Mex Iy
BHYTPEHHHMM paiOHaMM 001acTH MOAEAMPOBAHUA W «BHELIHHM MHPOM», a TaKxe
TPaH3HUTHBIX KOPPECTIOHACHLHHA Yepes 061acTh MOIETHPOBAHHS.

Matpuua xoppecnonaenunii (Trip matrix) - MaTpula, 3J€eMEHTaMH KOTOpOH
ABIAIOTCS 3HAICHUA KONMHECTBA MEPEABIIKEHNUI MEXIY KaXIO# napoil TpaHCMOPTHBIX
paidoHOB. MaTpuubl KOppeCHOHAEHIIMI MOXKHO ASTANU3HPOBaTh MO BHIAM TPAHCIOPTa,
MUTHTENLHOCTH AHANTH3UPYEMOrO HHTEpBANla BPEMEHHM M NMPHYMHAM MOE3AKH ( CIOAM
nepeaBHKeHHi) .

MaTtpuua o6obmennbix uen (Skim matrix) - MaTpuua, 3MEMEHTAMH KOTOpOii
ABNIAIOTCA OOOOLICHHBIE IEHB! NEepefBUXEHUS MeXIy BCeMH napamMH TPaHCIOPTHEIX
paiioHoB. Mcrone3sylorca mpu pacueTe M pacluenieHdH MaTpPHL KOPPECNOHAECHUHUH Mo
BHAAM TPaHCIOPTA.

Pacnpepenenne no Bupam Tpamcnopra (Mode choice model) - Tperuii sran
CTaHZapTHOH 4 - WaroBod MofmenM pacuéTa TPAaHCMOPTHBIX MOTOKOB. (OCHOBAHO Ha
BEPOATHOCTHBIX MOJENAX AMCKpeTHoro Beibopa (Probit - mau Logit - Mogens, Monens
GHHAPHOTO, MHOXECTBEHHOTO WK PaH)XHPOBAaHHOIO BbIOOpa, «THE3NOBafg» MOJEINb
U T ).

O6obwennass uena mepeasukenns (Generalized cost) - arperupoBaHHas
KOJMYECTBCHHAA OLEHKa TPYAHOCTH NMEpPeiBHIKEHMS, BKIIOYAOWAs B ceds 3aTpaueHHoe
BPEMA, NIEHEIKHBIE 3aTpaThl, OLEHKY KOM(OPTHOCTH W ApyrHe Mokasateid. SIBisieTcs
OCHOBHbIM HHCTPYMEHTOM MOJENMPOBAHHS TPAHCIOPTHOTO MOBEAEHMS MOJL30BATENCil
TpaHCnopTHO! ceTu. Mcnone3yercs ans cpaBHeHus aNbTEPHATHUBHBIX MyTel M criocoboB
fepeBUKEHHS. '

Hoxemxuoct (Mobility) - XapaKTepUCTHKA TPaHCMOPTHOIO [OBENEHHS
HACEJICHUA, ONpEAEeNsIolee CpefHee KOJHYECTBO MepeNBIKEeHUL, COBEpLIaeMbIX B
Te4eHHe (UKCHPOBAHHOTO MPOMEXYTKA BPEMEHU ¢ TeMH MM HHEIMM uensMH. bausko k
NOHATUAM CTENEHH NPUTAKEHHA U CO3TAHHS.

ITonesnocTs/ ®ynKkuus moaesHoCTH (Utility function) - gpyuxuus, otienusaromas
BEpPOATHOCTE BbiGOpa crocoba rnepensixenns (Buaa TPAHCMOPTa) Ha 3Tane MOJANBHOrO
PACINCIVIEHNS, a Takike BEpOATHOCTb COBEPIUEHMA NOE3NKM NPH pacyere MaTpHL
KOppecnoHeHIHit (9KBHBaNIEHTHA GYHKIMH TATOTEHHUS TPaBUTALMOHHON MOJIEH).

PaBuoeecnoe pacnpesenenne (User Equilibrium Assignment) — pacrnipeneneHue
aBTOMOOMNIBHBIX KOPPECTIOHIEHLHI B CceTH aBTOZIOPOT, YAOBJIETBOPSIOILEE YCIIOBHIO
Bapapona: «Hu ofIuH y4acTHHK JBUIKEHHS HE MOXET U3MEHHTE CBOI NYTb C TEM, YTOObI
YMEHBIIMTL OOOOLUEHHYIO LIEHY CBOEro IyTH». Ilpeanonoxenne o ToMm, uTO
pacnpenenenye aBTOMOOHMIBHBIX MOTOKOB B KakKAbli MOMEHT BPEMEHH SIBNIsETCS
NpHONMIKEHHO PAaBHOBECHBIM JIEXUT B OCHOBE MOIEIHPOBaHHUS 3arPy3KH TPaHCHOPTHBIX
ceTeit. '

Pacnpenenenne xoppecnonaenumnii no cern (Assignment model) — uerp&pTaiii,
3aBEpPLIAIOIIMI 3Tal CTaHAAPTHOM 4 - WaroBoii Moaenu pacuéra TpaHCHOPTHBIX IOTOKOB.
CranpapTHblif anroput™ pacnpesenen s aBToMOGHIBHbIX KOppeCrnoHAeHIINIT OCHOBaH Ha
MOHCKE  paBHOBECHOrO  pacnpefeneHus. Jlns  pacrnpeneneHus MacCa)XUpCKUX
KOPPECMOHIEHUMH B cHCTEME O0OLUECTBEHHOTO TPaHCNOPTAa MNPHMEHSIOTCA HHbIE
anropHTMEL. Pacnpenenenue ocyuectensercs Cpasy AN HECKOJIbKHX BUAOB TPAHCIIOPTA C
YHETOM BKJlajia BCEX BHAOB B 0011110 3arpy3Ky yJIHL U JOpOT.
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Pacuer woppecnonaennnii (Trip distribution model) - Bropoii 3tan crangapTHoii
4 - wWwaroBoit MoAenu pacyéTa TPaHCMOPTHBIX MOTOKOB. Pe3ynsTaToM pacuéra SBRAIOTCS
MaTpHLEl KOPPECTIOHACHLMI, AeTalM3UpOBaHHbIe MO CIOSM chpoca, Ho 6e3 paspeneHus
10 BHAAM TpPaHCopTa. ' '

Cnoii cnpoca (Demand stratum) - kmacc nepemelleHHil, UMEIOIHMX OOLIyIO
MPUYHHY M COBEpIIAEMBIX YYaCTHMKaMM JIBH)XXCHHS, KOTOPHIE XapaKTepu3yloTcs
OAHOPOJHOCTBIO TPAHCMOPTHOrO MOBeAEHHS. [I1s KaXI0ro clos Crpoca pacCUHTEIBAIOTCS
OTAe/IbHAsA MaTpULia KoppecnoHAeHUH# ( a Taioke 06beMbl NPUOBITHS M OTMPABIEHHU) .

Croumocts Bpemenn (Value of Time) - koadduument, paubii aeHexHOMY
3KBHUBAJICHTY 3aTPayeHHOro Ha Mepe/BIKEHUA BpeMeHHU. Mcnosne3yeTcs ans nmpuBeneHUs
BpeMEHH H [OEHEXHBIX TpaT K OfHOMy Maciutaly M BEIYMCJIEHHS HAa 3TOH OCHOBe
0G0o0IeHHOM LeHB! MepeaBIDKeHUs. B Moaienu pacripefienenns KoppecnoHIeHIHI M0 CeTH
UCHONB3YEeTCHA JIS ONpeJeleHHs TOTOBHOCTH [NATUTh 3a HCHOAb30BaHWE MJIATHOTO
Y4YacTKa TIPH YCJIOBHH 3KOHOMHUH BPEMEHH.

Cuenapuii (Scenario) - naGop Moxudukaumit mogenu 6a3osoro rona ana pacuera
PAa3JIMYHBIX BAPHAHTOR NPOrHO3a HHTEHCHBHOCTH JBHXKEHHUS B TPAHCIIOPTHON MOZEITH.

Tpaucnopruoe npeanoxenne (Traffic supply) - coBokynHocTh maHHBIX
COCTaBNAIOLIMX OMHCAHHE TPAHCMOPTHOH ceTh. B obmieM ciydyae BkmoyaeT onmucaHue
BCEX XapaKTePUCTHK CeTH aBTOMOOMNBHBIX HOPOr M CHCTEMBl OOLIECTBEHHOrO
MacCaXXHPCKOro TpaHCIopTa

Tpaucnoprueie paiionst  (Traffic zones) - snemenTtapHble  efUHHLDI
TPOCTPaHCTBEHHOMN CTPYKTYpbl 06/1acTH MOJENHPOBaHHA. TpaHcnopTHBIE paloHbl HIPAOT
poNe HMCTOYHHKOB M UENEH BCEX MNEpeNBHNKEHUH B TPaHCMOPTHOM cucTeMe. B
TPaHCIOPTHOM rpade ONHCHIBAIOTCS C MOMOLLBIO CHIELHANBHEIX Y3/I0B: LIEHTPOHIOB.

Tpaucnoprunlii  cnpoc (Traffic demand) - coBokynmHOCTE OAaHHBIX O
IOCNEIOBATENBHOCTH PEIUeHHH, NPUHHMAEMBIX YYaCTHHKaMH [BMKEHHA [0 MOBOAIY
COBEPLUCHHS INEPEABHXKEHHH, HKCIONB3YeMOro BHIA TPAHCHOPT@ W  KOHKPETHOro
MapllipyTa MEPeNBHIKEHHs, a Takke (OPMHPYIOIIMXCA B Pe3ylbTaTe 3THX PpeElIeHH
KOPPEeCHOHAEHUHH W TPaHCIOPTHBIX MOTOKOB B CETH. BhIpakeHHe «Mofenb crpocay
SIBIIETCA CHHOHMMOM BBIPAXEHUs «MOJENb NPOrHo3a TPAHCHOPTHAIX TOTOKOBY.

Y3en (Node) - snemeHT TpaHCTOpTHOro rpada, NpeAcTaBASIOMMI NMepeKpecToK,
pasBA3Ky, NpUMbIKaHHe aBTOMOOUIIBHO# 10POrH, CTAHLMIO BHEYJINYHOTO TPAaHCTIOPTA H .

Pyukuus sagepkkn / VDF (Volume-Delay Function) / CR-gynxuus (Capacity
restraint function) - marematuueckas Qyuknus, XapaKTepH3ylolas 3aBHCHMOCTh
BPEMEHH MABHXKEHHUA IO OTPe3Ky OT ero kodduuueHTa 3arpyskd. OauH u3 HaubGonee
NONYAAPHEIX B MPAKTHKE TPAaHCIOPTHOTO MOJEIMPOBAHMSA BAPHAHTOB (YHKUMH: TaK
HasbiBaeMas BPR ¢yunxuus, pexomennosanHas Biopo nopor o6iero nonszosanus CIIA
(Bureau of Public Roads).

Ientpoun (Centroid) - cneunanbHelil y3ea TPAHCNOPTHOro rpada, ABNAIOLMIICS
MOJENbHEIM 00pa3oM TPaHCIOPTHOTO paiioHa. LIeHTpoHIBl COENUHSIOTCS ¢ OOBIMHBIMH
Y3JlaMH CEeTH CHELMalbHBIMH AYraMH-CBA3SMH U MrPalOT POJib HAYaNbHBIX M KOHEYHBIX
Y3JI0B BCEX pacyeTHbIX NyTeil no rpady.

3.2 B Hactosmmx MeToAMYECKMX PEKOMEH[ALMAX MCIOJb30BAHbI CHEAYIOLHE
COKpallleHHs H 0003HaYeHHs:
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ACYI: aBTOMaTH3UpOBaHHAsl CHCTEMA YTIPABIEHHS JOPOIKHBIM JBHKEHUEM,

b/I/1: 6e30macHOCTB AOPOXKHOTO ABHIKEHHUS;

I'TIT: ropozackoil naccaxupckuii TpaHcnopt (naccaxupekii TpaHcnopT obtuero
MONb30BaHUA );

HUT: unauBuayanbHEL TpaHCHOpT;

KCOJJ: xomnnekcHas cxema opraHu3aLuK JOPOKHOIO ABUKEHHS,

OJIX: opranM3auus AOPOXKHOTO ABHIKEHUS,

ITOJ;: npoekT opraHu3alyy JBHIKEHUS;

YIAC: ynuuHo-I0pOXKHas CETh;

CIIO: creuranu3upoBaHHOe NporpaMMHoe obecnieueHmue;

4 OO0wHe nOSOKEHHS N0 MPHMEHEHHIO MOJEIHPOBAHHS TPAaHCMOPTHLIX
NMOTOKOB

4.1 TpaHcnopTHOe MoZeNHpOBaHWE NpENCTaBAfeT coboil HauGonee TOYHBII Ha
CErOAHAHNY [ieHb HHCTPYMEHT OLIEHKH PELUEHHUH M0 Pa3BHTHIO TPAHCIIOPTHOMN CHCTEMBI
u cosepuieHcTBoBaHuI0O OJIJ]. MHCTpyMeHT MOAENMpOBaHus MpeabaBIseT HOBLILICHHbIE
TPeOOBaHUs K Ka4eCTBY HCXOMHBIX HAHHBIX, JOMYCKAET OTHOCHTENBHO luMpokuii Habop
anbTEPHATHB B BbIOOpPE TEXHONOTHH MOIENMPOBAHHA, NPEJOCTABNAET 3HAYHTENLHOE
KOJIMYECTBO HaCTpalBaeMbIX NapaMeTpoB U KOd(P(MUHEHTOB, a TaKKe MoKasarenei
kayecTsa (yHKUMOHMPOBaHHA. B Takux YCIOBHSX MOCTpOGHME TPAHCMOPTHON MOZENH
CTAaHOBHTCS HAYKOEMKHM H BO MHOTOM TBOpYECKMM nponeccoM. Ot kavecTsa pa3paGoTku
H KOMINETEHTHOCTH B WCIONB30BAHWHM 3TON0 MHCTPYMEHTa MOXET 3aBUCETh
S(QPEKTUBHOCTL  KaNHTANOBIOXKEHHH B TPAHCTIOPTHYIO HHbpacTpykTypy. Bee 3To
HajaraeT OrpOMHYI0 OTBETCTBEHHOCTb Ha CrHELMAlMCT2 [0 MOJENHPOBAHHIO M
NpeabsBIsSeT  BBICOKHE  TpebGoBaHHs K  YPOBHIO  €ro KBanuQHKauuu.
HexpanviduuuposanHoe NpUMEHEHHE HHCTPYMEHTOB MOZENHPOBAHHS TPaHCTIOPTHBIX
[IOTOKOB HE TONBKO CBOAMT HAa HET BCE MX IPEMMYLIECTBA, HO M MOXKET APHUBECTH K
MPUHATHIO HEBEPHBIX PEINEHHH, YTO MOMMMO (GHHAHCOBBIX MOTEPh AMCKPEAUTHPYET CaM
METOJ MOJIC/IHPOBaHHS H CHUYKAET YPOBEHb JIOBEPHSA K HEMY.

4.2 TpaHcnopTHas MoZeNb NpU3BaHa MOBBICHTH 0GOCHOBAHHOCTE ynpaBlieH4ecKHX
PelIeHHi HA CTPAaTErH4YecKOM, TAKTHYECKOM M OMNEpaTHBHOM YPOBHAX ynpasneHus
JIOPOXKHBIM JIBHKEHHEM.

Cmpamezudeckuii  yposenb ~ MOJENHPOBAHM?  OXBATHIBAET  BECh peruoH
MOJCIHPOBAHHUA € BHEWIHMMH CBA3AMHM. Ero rnaBHas 3anmaua — orobpaxeHue wu
NMPOrHO3MpPOBaHHe GaaHca MeXKAY CNPOCOM HA TPAHCHOPTHEIE YCIYTH ¥ BO3MOKHOCTAMH
€ro yAOBJICTBOPDEHHMA Pa3sIM4HBIMH BHAAMH TpaHcmopTa. J[aHHble 06 SKOHOMHYECKOM M
COLMANBHO-3KOHOMHYECKOM Pa3BHTHH PErHOHA MO3BOJAIOT NIPOrHO3MPOBATh BO3MOXHOE
H3MEHEHHE KauyecTBa TPAHCMOPTHOrO OOCAY)XUBaHMs OW3Heca M HACENIEHHS H Ha 3TOM
OCHOBaHHH NMPUHAMATH CTPaTErHYeCKHWe PEIICHHA O Pa3sBUTHM TeX HJM WHBIX BHIOB
TPaHCNOpTa, TPAaHCNOPTHBIX TEPMHHANOB M pEANM3alMH KDPYNHBIX CTPOHTENBHBIX
NpPOEKTOB B XHUIHLLIHO#H M NPOMBILLIEHHOI! cdepax.

Moodenuposanue na maxmuueckom yposne obecnieqrBaeT 0BOCHOBAHHOE NpPUHATHE
PeleHHE N0 MOAEPHM3ALMH TPAHCIOPTHON CETH, COBEepLICHCTBOBAHMIO OIJ, a Takike
MO3BOJAET BBIMONHATE OUEHKY MOCHEACTBHH OT 3aKpBITHA OTHENBHBIX Y4YACTKOB IS
BbINOJIzIEHUs PEMOHTHBIX paboT, MacCOBBIX MEPONPUATHIL U T.j.



8

Ha onepamusnom ypoene OcHOBHOEe BHMMAaHMe yiensercs JETaNbHOMY aHaIH3y
MPOMYCKHOH CIOCOGHOCTH OTHENBHBIX TPAHCMOPTHBIX CBS3el nepeceyeHuii, a TaKie
BIMAHKIO pexHUMOB peryiauposanus B ACYJIJ[ u UTC, B ToM yucrie B pexuMe oHnaiiy,
Korjia MOZeNb BK/IOYEHA B KOHTYp YNpaBiAeHHs.

4.3 Cornacuo npuxazy Munuctepcrsa TpaHcnopra [1] OCHOBHEIMM LENsIMH H
3aja4aMy pa3spaboTku nokymeHrauuu no OJJ] seasioTes:

1. oBecneuenne Ge30MacHOCTH AOPOKHOTO NBUIKEHHUS,

2. ynopspodenue U ymydileHHe YCNOBHil JOPOXKHOTO ABHKEHHs TPaHCNOPTHBIX
CPEICTB H NELIEX0/0B;

3. OpraHuzauMa NpoNycka NPOrHO3UPYEMOro MOTOKA TPAHCIIOPTHBIX CPEeACTB U
Nelexon0s;

4. TOBBIIEHHE TNpPONYCKHOH CMOCOBHOCTH nopor M 3dpeKTHBHOCTH HX
HCIONB30BAHU;

5. OpraHu3aus TPAHCIOPTHOTO OGCIYXHBAHMA HOBBIX HIIH PEKOHCTPYHPYEMBIX
00BEKTOE (OTAENEHOr0 OGBEKTA MMM PYIbI 00BEKTOB) KalHTAILHOTO CTPOHTENLCTBA
PasNUYHOro (hyHKLHOHANBHOIO HA3HAYEHMUS,

6. CHWXEHHE 3KOHOMMYECKHX MOTeph MPH OCYILECTRICHHH JOPOKHOTO JBHIKEHUA
TPAHCHOPTHBIX CPEACTB M MEIIEXOLO0B;

7. CHW)XEHHME HEraTMBHOIO BO3NEHCTBHS OT ABTOMOGHIBHOIO TPaHCIIOPTa Ha
OKpYXarollylo cpeay. .

4.4 Hcxoms H3 yKa3aHHBIX ueneii, BbiOHpaemple ans pelleHus  3amay
npoextuposanusa O[] Monenu gomxHb! 6BITE CIOCOGHDL:

- OCYILECTBAATE OLEHKY YPOBHS NOTEHUHANLHON OMAacCHOCTH HA 0ObeKTe
[pOCKTHPOBAHHS NPH NPHHSATHIX PEIEHHSX 10 OPraHU3aLHK H YIIPABIEHHIO ABHKCHHEM;

- PACCHHTHIBATE HHTEHCHBHOCTE ABH)XEHWS Pa3HYHBIX KATErOpHil YYaCTHHKOB
ABIXEHHS M YPOBCHE 3arpy3kH 3/IEMEHTOB YNIHYHO-IOPOXKHO# CETH, MapaMeTpb,
XapaKTepU3yIOLLHE YCNOBHS ABHXKEHHUS,

- OMPENCNATD [apaMETPhl, XapaKTepu3yoLiie YPOBEHb TPAHCIIOPTHOI'O
00CI1y)XUBaHUS OTAENBHBIX TEPPHTOPHIT WK 06BEKTOB (npexczie Bcero Bpems
COOBLUEHHs NPU NEpEeMELIeHNH /10 paccMaTpHBaeMOoi TEPPUTOPHH H/UH 00beKTa U3
3aflaHHBIX TOYEK);

- ONpeACIATh NapaMeTphl, HeoOXoUMBbIE I pacyeTa SKOHOMHYECKHX NOTepsb 1pH
OCYILECTBIEHHU JIOPOXKHOTO ABUNKEHHS TPAHCIIOPTHBIX CPEICTB H MELIEXON0B, a TAKKe
OLIEHKH BO3JEHCTBHUSI OT aBTOMOOGUIIBHOTO TPaHCTOpTa Ha OKPYXKaIOLIYI0 Cpely.

4.5 TlpuMeHeHHe MaTeMaTHYECKUX Mojeneii npu paspabotke IO/l Bo3MOXHO Ha
CNEAYIOUIMX CTAUAX: '

1. TlonmyyueHune UCXOAHBIX NAHHEBIX MM pelLeHUs 3a1ay NpoeKTa;

2. BapuwantHoe MonenMpoBaHHMe i OTIEPaTHBHOH oOLEHKH 3(eKTHBHOCTH
NPUHUMAEMBIX peLleHHii;

3. Ananus 3¢(peKTHBHOCTH NPHHATHIX Peluenyii Ha 3aBepuIaLleil cTanuu pabot
WJIK B TIPOLIECCE Y IMTa NPOEKTHBIX PelleHHiL.

4.6 O6061wennas HOMEHKNATypa 3a1a4 s MOIEeNUpoBaHus NpH paszpaborke I10]],
KCOJJ u npoekTHoii ARokymenTauuu ans ACY 1] npusefieHa B Tabaune 1.
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Tabmuua | — O6061uenHas HOMEHKIATYpa 33484 4718 MOAEAMPOBAHHMS NPHU paspabotke
[104, KCOJM u npoextHoit noxymenTtauuu misa ACY T

Nel Obvexkm

3adava |

Ilpunevanue

Pazpagorka KCOAJ

1 | Cers nopor u (unn)
HX Y4acTKOB B
rpaHiuax oAHOro
HIIH HECKONMBKHX
MYHHULHNATBHBIX
obpasosaunnii 6o
HX YacTei,
HMEIOLLHX o011y
rpaHHuy, ¢ oBLei
YHCIIEHHOCThIO
HaceneHHs CBBbILIE
10 Thicay xuTeneii.
CeTtb nopor u (unu)
MX Y4acTKOB B
rpaHHLax cyObekra
Poccutickoii
®enepaunn

[TocTpoenre MarTpHLb! NACCAKHPCKUX |
KOppeCTIOHIEHIIHI Ha ob6neKTe,
BKJIOYas 30HY TATOTEHUs!

[TocTpoenne matpHLBI FPY30BbIX
KOPPECTIOHACHIHH 10 THNAM PY30B U
CBOJIHOH Ha oOBeKTe, BKIItOYas 30HY
TATOTEHHSA

ITpornosnpoBaste TPaHCNOPTHBIX
noroxos Ha Y]JIC o0bekra H B 301€
€ro TAroTeHUA ¢ BblAEIEHHEM
NETKOBBIX, MPY30BbIX aBTOMOOHAEH H
Ha3EeMHOrO MacCaXHPCKOro
TpaHCNopTa oOLIEro NoaL30BaAHHS

[Tporno3upoBanue maccamupekux
MOTOKOB Ha CETH NMacCaXHUPCKOro
TpaHcnopta obLero NonL3oBaHus
00BeKTa H B 30HE €ro TArOTCHUA

Hpomoanponaﬂﬂe OCLIEXOAHBIX

MNOTOKOB Ha TPOTYyapax H NeluexXoaHbIx |

nopoxkax YJIC obbekra

[Iporso3uposanue BenocHIEIHBIX
notokoB Ha YJIC o6bekta

JomxkHa ocyecTRIATLCA OLiEHKa
OCHOBHEIX TAPaMETPOB YCJIOBHI
JABHXKEHHS no 3nemeHTam Y][C
{(CKOpOCTb ABHIKEHHSA, YPOBEHD
3arpy3KH, 3aTpaTel BpEMEHH H T.1.)

- TIPH [POTHO3HPYEMBIX MOTOKaX

ITpornosupoBaune u3MeHeHHs
NOTOKOB Pas/IHYHbIX YHaCTHHKOB
apwxenus Ha YJIC obbekra npu
pasnnuneix Bapuantax OJ1J]

JIOJ'DKHa OCYIICCTB/IATECA OLIEHKa
H3MCHCHHA OCHOBHBIX [TApaMeTpoB

| yCIIOBHT ABHIKEHHS MO 3NEMEHTAM

Y]JIC (cxopocTb IBUXEHUS, YPOBEHE
3arpy3KH, 3aTpaTbl BpEMEHH M T.1.)
IpH pa3nnyHbix BapuanTax OJ]

| pacCMaTpHBaEMbIX BapHaHTAaxX

OueHka ypoBHS HEraTHBHOTO
BO3/IciiCTBHSA TPaHCIIOpTa Ha
OKpYXaIOLYIO cpenly Ha oObeKTe fpu

Pazpaborka [IOJL

M nrowaonsix o6vexmos

Cerb yaui wim
Jopor B (MIH) ux
y4acTKoB
BbIZEJACHHOI0
3J1eMEeHTa
IVIAHHPOBOYHOMH
CTPYKTYpBbI
TEPpUTOPKil
(Tepputopuu
OIHOrO UK
HECKOJBKHX

IIpornosupoBanie TPaHCIIOPTHEIX
notoxoB Ha YJ[C obbekra U B 30He
€ro TATOTEHHS C BbLIENEHHEM
JIErKOBEIX, IPY30BbIX aBTOMOOHIIEH H
Ha3€MHOT0 MNaccaXHPCKOTo
TPaHCNOPTa O6IIEro HOIb30BAHHS

IIporsosupoBaHue nemexoaHeIxX
NMOTOKOB Ha TPoTyapax H NemeXoIHbIX
nopoxkax YJIC o6nekta

I[Tporano3uposaunse BenocHneaHbIx
norokos Ha YJIC oOnekTa

I[omima OCYLIECTBIATHCA OLIEHKA

. OCHOBHBIX NIapaMeTPoB, yCIIOBHii

IBHKEHHA no 3neMenTam YJIC
(CKOpOCThb ABHIKEHHS, YPOBEHD
3arpy3KH, 3aTPaThl BPEMEHH U T.1L.) K
ypoBHs 6€30MaCHOCTH JBHIKEHUSA
(noTeHUHMAaNkHOI aBapHiiHOCTH) Ha

. o0BeKTe

IlpornosnpoBanue n3mMeHeHHs

I[OII}KHE! OCYIIECTRJIATECA OLIEHKA
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Obvexm

Jadava

Ilpusmevanue

MYHHLHNANBHBIX
obpazoBanuii oo
HX Yactei,
HMEOLIHX 0011YI0
rpaHuuy, c ooueii
YHCIIEHHOCTBIO
Hacenenust no 10
TBICAY JKHTENENH,
MHKpOpaiHoHa,
KBapTaja) Ha
nepuon
IKCMyaTanuu
YU HIH Jopor
HJIH HX Y4YacTKOB C
LIEJIBIO

MOTOKOB PA3NTHYHBLIX YYACTHHKOB
apukeHns Ha Y J1C obrexra npu
paznmuuHeix BapuanTax OJ|J]

. A3AMCHEHHA OCHOBHBIX napaMeTpoB

YCHROBHH ABHXKEHHSA I10 3NIEMEHTAM
YC (cxopocts ABHKEHUS, YPOBEHD
3arpy3KH, 3aTpaThl BpEMEHH H T.4.) H
YPOBHS 0€300aCHOCTH ABHIKEHHA
(noTenunansHol aBapuitHOCTH) MpH
pasnHuHbIX BapHanTax O]

OueHka ypOBHst HEraTHBHOI'O
BO3JEHCTBUA TpaHCIIOPTA Ha
OKpYXKalolllyto cpeay Ha 06beKTe npH
paccMaTpHBaEMbIX BapUaHTaxX

3 | Cetb ynun unu IIpornosupoBaHHe TpaHCIOPTHBIX JlomkHa ocymecTBAATLCA OleHKa
Jopor H (MiH) ux notoxoB Ha YJIC B 30He TAroteuus OCHOBHBIX [TapaMeTpoB YCJIOBHi
YYacTKOB B 30He 00beKTa KanuTanbHOro ABIDKEHHUS 110 anemenTam YJIC
TAroTeHHs CTPOMTENBCTBA C BbiAEICHHEM " (CKOpOCTB ABHIKEHUS, YPOBEHL
ofbekTa JICTKOBLIX, IPY30B5IX aBTOMOOHACH H | 3arpy3KH, 3aTPaThl BpEMEHH M T.A.) U
NpPOMBILLICHHO- Ha3eMHOT'0 NACCaXKHPCKOro ypoBHS 6€30MaCHOCTH JIBHIKEHHSA
rPaKIAHCKOro TpaHcrnopTta odilero noJjL3opaHus (notexuuansHoll apapuiinocTH) Ha
CTPOHTEABCTBA [TporHozupoBanue nemexoaHbIx obbekre
Ha nepHoj NOTOKOB Ha TPOTyapax M MelIeX0AHbIX
IKCHyaTallnu nopoxkax YJIC B 30He TAroteHus '

o0beKTa KanuTaIbHOTO

CTPOHMTENLCTBA

ITporHo3uposanKe seocHNEIHBIX

notoxos Ha Y]JIC B 30He TArotreHus

00BEKTa KANUTAILEHOTO

CTPOHTE/ILCTBA

[Ipornosuposanue uameHenns Homkna ocymecTBnaThCa oueHka

NMOTOKOB Pa3iiHYHBIX YYACTHHKOB H3MEHEHHs OCHOBHEIX MapaMeTpoB

aBrkeHHs Ha YJIC B 30He TATOTEHHA | ycIOBHI ABMIKEHMS [0 3eMeHTaM

00BEKTa KanUTAILHOro YAC (ckopocTh ABHKEHHS, YPOBEHE

CTPOHTENBCTBA NIPH Pa3IHYHbIX . 3arpy3KH, 3aTpaThl BpEMEHH H T.11.) U

Bapuantax OJ1/] YPOBHA 6€30MACHOCTH ABHMKEHHUS
(moTenumManbHOH aBapuitHocTH) npu
pasnuuHeX Bapuantax OJIJ]

OueHka ypoBHs HEraTHBHOTO

BO3/IEHCTBHS TpaHCHOpTa Ha

OKpYKalollyIO cpeAy Ha o6bekTe npu

paccMaTpuBaeMbIX BapHaHTAax

4 | Yauua umu nopora | Iporxosuposanue TPAHCIOPTHBIX HomiHa ocylecTBASTLCS OleHKa

HJIM MX YYaCTKH Ha
nepHox
IKCITyaTalHH

norokoB Ha Y]JIC o6bekTa u B 30He
€ro TArOTEeHHs C BhIJEHEeHHEM
RErKOBBIX, MPY30BBLIX aBTOMOOHJIEH 1
Ha3eMHOro NnaccaxXupcKoro
TpaHCNOpTa o61IEro NOIL3CBaHHS

IIporHo3upoBarre nemexoHuix
I0TOKOB Ha TPOTYapax H NelleXoAHbIX

OCHOBHBLIX 1apaMeTpPoB YCHOBHi
JABHIKEHHA no 3nementam YJIC
(CKOpPOCTL IBHIKEHHSI, YPOBEHB

" 3arpy3KH, 3aTpaThl BDEMEHH H T.A.) H

YPOBHs 6€3011aCHOCTH ABHKEHMS
(noTeHUnanbHON aBapuitHOCTH) Ha
obnekre
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Ne

Obvexm

Saoaua

Hlpunteyanue

Jopoxkkax YIC obnekra

[TporsosupoBanue BellOCHNENHBIX
notokoB Ha YJIC obnekta

IIporxHozxpoBaHue H3MEHEHHs
NOTOKOB PA3IHYHAIX YYACTHHKOB
nsnkenus Ha Y/JIC obwekra npu
pa3nn4HbIX BapHaHtax OJ1]]

HOJ’DKH& OCYUWICCTBIATLCA OLIEHKA
H3MCHCHHS OCHOBHBIX NMapaMeTpoB
YCJIOBHFI ABHIKEHHA MO 3JIEeMEHTaM

YJIC (ckopocTh ABHXKCHHS, YPOBEHb

3arpy3KH, 3aTpaThl BpEMEHH H T.1.) H
YPOBH#A 0€30MaCHOCTH JBHKEHUS!
(noTeHunanpHOH aBapuiiHOCTH) NpH
pasnnuHbeix Bapuantax OJ1]

OueHKa YpOBHs HEraTHBHOTO
BO3JEHCTBHS TPAaHCMOPTA Ha
OKpYIAIOULYI0 cpely Ha oObeKTe npu
paccMaTpHBaeMbIX BapHaHTAX

Ouenka ypoBns 6e3onacHoctH
JABHXKEHMSA (MOTEHLHATTLHOM
aBapHHHOCTH) NPH Pa3JIHYHbIX
BapuanTax OJ{J

Yinua wnu fopora
HJIH HX YYacTKH Ha

| IEPHOA BRCACHHA

BpEMEHHBIX
OrpaHHueHH Wi
npekpalieHHH
JBHIKEHUS
TPaHCHOOPTHEIX
CPELCTB H
NEeHexo10B, B

CBA3H C

NpOBEJEHUEM
pabort no
CTPOHTENLCTBY,
PEKOHCTPYKLIHH,
KanuTaAbLHOMY
PEMOHTY H
PEMOHTY J0pOr;
NpOBEACHHEM
CTPOMTENBHBIX,

| PEMOHTHBIX H

HHBIX TOZOOHBIX
paboT, BAMAIOLIHX
Ha JIBIKEHUE
TPaHCNOPTHBIX
CpPEJCTB U
NeUIexoa0s, B TOM
HUCHE MPH
CTPOHTENBCTBE,
PECKOHCTPYKIIMHK H
peMonTe 06BbEKTOB
HHXKEeHepHOH

Iporuo3upoBasie H3MeHeHHS
NOTOKOB PasAHYHBIX YYaCTHHKOB
IBrxenus Ha YJIC Ha obbekTe H B
30HE €ro TATOTEHHA NPH OTpaHHYEHHH
HJIH NPEKpailieHHH JIBHIKEHHSA
TPaHCMOPTHBIX CPEACTB H NEIeX010B
Ha o0BekTe

JlomkHa ocyiiecTansTsCA OlEHKA
H3MEHEHHS OCHOBHBIX MapaMeTpPOB
YCNOBHIi IBHXKEHHA 10 3/IEMEHTaM
YJIC (ckopocTs ABHXKEHHS, YPOBEHD
3arpy3KH, 3aTpaThl BpeMeHH U T.11.) H

- YPOBHA Oe30MacHOCTH ABHXKCHHA

(noTeHunanbHON aBapHHHOCTH) IPH
pasauyHbIX BapuanTax O]

ITporHo3npoBaHHE TPAHCHOPTHBIX
norokos Ha ¥ JIC o6beKkTa H B 30He
€ro TATOTEHHA C BhIIENCHHEM
JIETKOBBIX, MPY30BLIX aBTOMOOHIEH #
Ha3eMHOro NaccaXkHpcKoro
TpaHcnopTa o6Iero Nonb30BaHHA

IIpornosnpoBaHHe naccaupcKux
MOTOKOB Ha CETH NaccakKHpPCKOro
TpaHcnopTa obiero noaL3oBaHus
00beKTa M B 30HE €ro TArOTEHHS
(MapmpyTax o6be3na)

IIporsosupoBaHKe NemexoaHbiX
MOTOKOB HA TPOTyapax H MelleXoaHbIX
nopoxxax YJIC obnekra u B 30He ero
TATQTEHHA (MapiipyTax o6xona)

[IporHo3upoBaHue BenocHneaHbIX
noroxos Ha YJIC ofbekra U B 30He
ero TAroTeHHs (Mapupyrax o6neina)

JlomxHa ocyIeCTBAATLCA OlLiEHKA
OCHOBHBIX [1apaMETPOB YCIIOBHIl
JIBH:KEHHA 1o eMeHTam YJIC

" (CKOpOCTB [IBHXEHHA, YPOBEHD

3arpy3KH, 3aTpaThl BpeMEHH H T.4.) H
yposHst 6€30NacHOCTH [IBHIKEHHS
(noTeHuManbHOil aBapHAHHOCTH) Ha
0ObeKTe ¥ B 30HE €ro TAroTeHHU

(MapuipyTax o6nesna)

Ouenka ypoBHs 6e3onacHoctH
JABHIKEHHS (MOTEHUHANLHOMH
aBapHHHOCTH) Ha MaplupyTax o0bes3aa
o0BbeKTa
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Ne

Obverm

3adaua

Ipurevanue

MH(PaCTPYKTYpb,
00BEKTOB
KanUTAIBHOrO
CTPOHTENLCTBA
Pa3IHYHOTO
(hyHKLHOHANEHOTO
HasHayeHHs
(otaenpHoro
obbeKTa HiH
Tpynmnel 00BEKTOR

3aCTPOMKH)

6 | Yauub uiu [IporHosuposanue H3MEHEHHA JoIKHA oCYHIECTBAATHCA OLICHKA
JIOPOTH MJIH HX HOTOKOB Pa3IMYHbIX YYaCTHHKOB H3MEHEHHS OCHOBHLIX NapaMeTpoB
y4acTKH Ha nepuos | asuxenus Ha YJIC Ha oGbexre U B YCIIOBHI JIBHIKEHHS [0 JJIEMEHTaM
BBEACHUS 30HE €ro TArOTeHHs npH orpauydeHun | YJIC (ckopocTs qBHMkKEHUS], YPOBEHD
BPEMEHHLIX HJIM NPEKpalLeHHH OBHKEHUS 3arpy3KH, 3aTparhl BpeMEHH H T.11.) B
OTPaHHYEHUH WIH | TPAHCIIOPTHBIX CPEACTB H NEWIEXON0B | ypoBHSs 6e30MacHOCTH ABHIKEHHS
npeKkpauieHHH Ha oOBekTe (moTeHUHKasnbHOI aBapHHHOCTH) MpPH
JABHIKEHHUSA pasnuyHbix Bapuantax O]
TPaHCIIOPTHEIX Iporuo3upoBaxue TpaHCIOPTHBIX _JlomiHa ocyLIecTBAATLCA OLEHKa
cpeacTs B ¢Bi3H ¢ | moTokoB Ha YJIC ob6bexra 1 B 30He OCHOBHBIX NapaMETpPOB YCHOBHIA
MpoBeJIEHHEM €rc TArcTEHHA C BbIAEICHHEM IBHXKEHHS no demenTaM YJIC
nyGIHYHBIX U JIErKOBBIX, IPY30BbIX aBTOMOOHIICH H | (CKOPOCTDL JBHMEHHS, YPOBEHD
MaccoBbIX HA3eMHOTO MAacCaKHPCKOro 3arpy3KH, 3aTpathl BpEMEHH H T.A.) U
MEpPOHpPHATHI, TpaHCHOpTa 00ILIero nonL30BaHNs ypOBHS 6€30MacHOCTH ABHIKEHHS
NMPOBOJIUMBIX KaK IIpornosupoBaHie naccakAPCKUX . (noteHnManbHOM aBapuitHOCTH) Ha
HEMOCPEACTBEHHO | MOTOKOB HAa CETH MACCAXKHPCKOTO obBbeKTe M B 30HE €ro TArOTEHHS
Ha CETH AOPpOT, TaK | TpaHcHopTa obiero nonb3oBaHus (Mapupyrax o0ne3zaa)

H s 00BEKTa 1 B 30HE ero TIAroTeHUs
MEpOMPHATHH, (mapiupyTax o6ne3na)
NPOBOJIMMBIX Ha ITporHo3upoBaHHe NacCAXKHPCKHX
00bEKTax BHE CETH | OTOKOB [PH OPraHH3aIMH JOCTABKH
Aopor (KOHUEPThbl, | yqacTHHKOB MEPOMPHATH 1
MEHOYHAPOIHBIE H | NBUKEHUS CICHHAIBHBIX
HalHOHAILHEIE TPAHCINOPTHBIX CPEACTB (MpH
CNOPTHBHBIE npoBeaeH’H nyONnHUYHBIX U MACCOBBIX
COpEBHOBAHHA H MEPOTNIPHATHIT)
HHBIE T0A00HEIE ITporno3upoBanue NemexoaHLIX
MEpOMNPHATHA) MOTOKOB Ha TPOTyapax H NMemexoAHbIX
nopoxkax YJIC oObexTa H B 30HE ero
TATOTEHHsA {MapupyTax o0Xoaa)
[Iporuo3upoBanHe BeNOCHNEAHBIX
notokoB Ha YJIC obnexra 1 B 30He
€ro TAroTeHua (Mapuipyrax o0ne3ja)
OueHka ypoBHS 6e3011aCHOCTH
IOBHIKEHHUS (MOTEHUHANBHOH
aBapHiHOCTH) Ha MaplpyTax o0Le3a
o0beKTa
Pa3zpaboTka npoexrhoii gokymentanuu ans ACY T

7 | OrueneHeiit Pacuer pexxnmoB perynnpoBaHus Ha

cBeTO(OPHBIH CBETO(POPHOM OOBEKTE 10 33JaHHOMY
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Ne Obvexm Jaoaua IIpunewanue
obbekr KPHTEPHIO ONTHMH3AIHH
(MHHHMH3ALHMH 3a€DHKEK K T.0.)
Wmurauus 1enxeHus TpaHCIOPTHRIX | JIon:KHA OCYIECTBAATLCA OlLEHKA
CPEIICTB H MELIEX0/10B HA YYacTKe - MF3MEHEHHS OCHOBHLIX [TapaMeTpoB
yauuel (qoporu), o6caykHBaeMoM YCHOBHII IBHIKEHHS B 30HE
¢BeTO(OPHEIM 06HEKTOM ynpasjieHust o6bekra (CKopocTs
JABHIKEHHS, YPOBEHb 3arpy3KH,
3aTpaTh! BpEMEHH H T.1.)
Ouenxka ypoBHa Ge30nacHoctH
ABHXKEHHS (TTOTEHUHANBHOMH
ABapHHHOCTH) B 30HE YNpaBiAEHHSA
o0rexTa
8 | Komnexc Pacuer pexxumMoB peryinposanus Ha
CBETO(QOPHBIX cBeTOJOpHBIX 0OBEKTaX M0
o0BEKTOB 33JaHHOMY KPHTEPHIO ONTHMH3ALHH
PacnoI0XeHHbIX (MUHHMH3ALHHA 3aJepXKeK H T.01.)
Ha OJHOH
MarucTpant
Koopaunauus pabotsl ceeToopHbix
00BEKTOB HA MATHCTPAIH
WNmutauns geuxenus TpaHcnoptheix | Joikua ocylecTBAATLCS oueHKa
CPeACTB H Meexoa0B Ha H3MEHEHHA OCHOBHBIX 1apaMETPOB
paccMaTpHBaeMOM Y4acTKe YCAOBHH ABHXKEHHS B 30HE
Maracrpanu ynpaslieHHs: 00beKTa (CKopocTh
JABHXXEHMHS, YPOBEHb 3arpy3KH,
3aTpaTh! BDEMEHH H T.1.)
Ouenxka yposHs 6ezornacHoctH
JABUMKEHHSA (MOTEHILHANBHO
ABapHHHOCTH) B 30HE yNpaBleHH:
Kaxcaoro ceerodopHoro obnekra
Komniekc Pacuer pexxuMoB peryanpoBalus Ha
cBeTO(hOpHBIX CBeTO(OPHBIX 00bEKTAX MO
00BEeKTOB 33JaHHOMY KPHTEPHIO ONTHMHK3aLHH
PAacnojioxeHHbIX B | (MHHKEMH3ALUH 3a1epiKeK U T.11.)
onpeneieHHol
sone YJIC
Koopausaius pabors! ceerodopubix
00BEKTOB B 30HE MPOEKTHPOBAHHUS
HMmutauus asukeHns TpaHCnOpTHBIX | JIOMKHA OCYLIECTRBAATLCA OLEHKA
CpeacTs u netwexonos Ha Y/JIC B 30He | H3MEHEHHs OCHOBHBIX 11apaMeTPOB
NPOEKTHPOBAHKSA YCNOBHH NBHEHHS B 30HE
ynpaefeHus o6beKTa (CKOpocTh
ABHKEHHSI, YPOBEHD 3arpy3KH,
3aTpaThl BpeMEHH H T.4.)
Ouenxka ypoBHs 6e3onacHocTH
ABHIKEHHS (TOTeHLHAIbHOMH
ABAPHITHOCTH) B 30HE yNpaBleHus
Kaxc1oro ceetohopHoro o6nLekTa
9 | Komnnekc IIporso3upoBasHe TpaHCIOPTHBIX
CBETO(OPHBIX NOTOKOB B PeXHME OHNAIH ¢
00bEKTOR pacyeToM peHMOB perynupoBaHus
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Ne Obvexkm 3adaua Hpusevanue
pacnosioxeHHbIX B | Ha CBeTO(OPHLIX obbeKkTax
OnpeAeNeHHoH
3oHe VJIC,
paboTalomux B
pexuMe
afanTHBHOTO
yIpaBieHus

OueHka yposus 6e3onacHoCTH
IBHAKEHUA (MOTeHLMANBEHOMH
aBapyiiHOCTH) B 30HE ynpapJieHus
Kaskaoro ceetodoproro o6nexra

4.7 IlpuMmeHsieMble TEXHONOTHH MOAENHPOBAHUA [OMKHBI YUHMTEIBaTH OCOOEHHOCTH
[OCTAaB/NCHHBIX 3aJa4, a BBIXOJHBIE JAaHHbIE MOMKHBI [MO3BOAATH OLIEHHBATH CTENeHb
AOCTHXXEHHS YKa3aHHBIX Liejied. TpaHcnopTHas MojeNb, B 3aBUCHMMOCTH OT MaciuTtaba
3a/ia4, MOXET OXBaThIBaTE TEPPHTOPHIO OT LIENOTO PETHOHA JO OTAENBHOTO HepeKpecTka
Ha HWXHEM YpPOBHe. YpOBeHb JETalu3aUMH M KJIAacC TOYHOCTH MOMENH MOJKHBI
COOTBETCTBOBATE LENH, M1 KOTOpOH MoOAenb mnpejHasHayeHa. B 3aBHCHMMOCTH OT
HeoOXOUMOli CTeNeHH NeTaNM3aldHd OMHCAHHA MOTOKOB M TOYHOCTH NONy4YaeMbix
NnapaMeTpoB BEIOMPAeTCs COOTBETCTBYIOMIMH Kiacc MoZenu. Knaccuduxanus meromos
MOJEINPOBAHHS W onucaHMe Oa3OBBIX NPHHIMIOB MOJETHPOBaHHS TPAHCIOPTHBIX
NOTOKOB NpeAcTaBneHsl B [Ipunoxenun A.

. 3 Pexomenaaunu rno Henmoab30BaHUIO MOAETHPOBAHNS npu paspaborie I10/Q
5.1 Obuwast METOAONOrHS NOCTPOCHHS H PaBOTHI C TPAHCTIOPTHBIMK MOENAMH
5.1.1 Merozonorus B 11eJIoM BKJIOYAET B Ce6s CEAyOLMe Wary:
- IpensapyuTenbHelit ananus u eeidbop CITO ans MmonenupopaHus;
- c6Op M MOArOTOBKA HCXOAHBIX JAHHBIX JUIS MOCTPOEHHS MOJIENH;
- BBOJI NNOJIy4EHHBIX AJaHHBIX B MOJENb,
- BepH(HKaLUA MOAEIH;
- KATKOPOBKa MOJIEH;
- BAIM JALUA MOJIENH;
- BbITONIHEHHE 3KCNEPHMEHTOB, HHTEPIPETALIHS M aHAJIN3 PE3yJILTATOB;,
- IPOrHO3HPOBAHUE M TIOCTPOEHHE MOZENH NEPCNIEKTHBHOM cHTyally (1pu
HeoOX0AUMOCTH);
- popMHpoBatKe OTYETHBIX MaTEPHANIOB;
- COTIPOBOXAEHHE MOJENH, aKTyanu3al|s JaHHEIX (PU HEOGXOAUMOCTH).
YxasaHHas nocneoBaTeNsHOCTE AeHCTBUIT peCTaBieHa B BUAE GIOK-CXeMbl Ha
pHcyHKe 1.
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Pucynok 1 — Brnok-cxema npouecca noctpoerus Mmogenu yuactka YJIC

5.1.2 TlpeactaBneHHas MOCAENOBATENBHOCTL AeiicTBHA B OonblieH CTerneHu
aKTyansHa Jns UMHTaLHOHHBIX Mojeneil mobsix Tnos. Mcnonp3oBanue aHaNUTHYECKHX
Mofenieil TpejnonaraeT BBIIOJNIHEHHE TMNPAMEBIX pacyeTOB MO OAHOH MM HECKONBKHM
3apaHee W3BECTHBIM 3aBHUCHMOCTSAM, W B 3TOM clly4yae OCHOBHOIl 3amaueii TpeOylouueit
BHHUMaHHUA siBNiseTcs cOOp KayecTBEHHBIX HCXOAHBIX JAaHHBIX.
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5.2 IlpepBaputensHeli ananu3 v BeiGop CIIO ans Moaenuposasus

5.2.1 Ha sTame mpenpapuTeNbHOro aHanu3a CliedyeT 4eTKo O003HAYMTh Leld M
3aja4d pa3pabaTeiBaéMOro MpoeKTa OpraHu3auuH ABMeHHA. Heobxomumo mnposectu
NpenBapuTebHblHi aHaNH3 UMEIOIIENHCs MHQOPMaLIHY 1O CAEAYIOLIHUM HANpPaBAeHUAM:

-aHanu3 JUHaMUKH HW3MEHEeHHA [oKa3atened ¢yHKUMOHHMpOBaHHUs 0O0BeKTa o
onpejeneHye BO3MOKHBIX IPHYHH U3MEHEHHI;

- BbIsiBlIeHHe Haubonee npobAeMHBIX y4acTKOB, Y37I0B, CElMEHTOB M NEPEroHOB,
3NIEMEHTOB O0YCTPOHCTBA, TEXHHYECKHX CPEACTB PEryJHPOBAaHHA B TOM YHCNE C TOYKH
3peHHs BAHAHHA HA YCTOHYHBOE ()yHKIHOHUPOBAHHE CETH B LIENIOM;

- PaHXHPOBaHHE MpPOONEMHBIX 3JEMEHTOB CETH B 3aBHCMMOCTH OT YpOBHeil
ofcnyxuBaHu, 3aiepiKek, U APYrHX NoKasaTeneit;

- MpeABapHTENbHBIH MPOTrHO3 Pa3BUTHA CUTYallMH C JOPOXKHBIM JBHI)KEHHEM Ha
paccMaTpHBaEMOM y4acTKe C YYETOM TEMIIOB POCTa aBTOMOOUIH3ALNM, CYMIECTBYIOLHX
TUIaHOB Pa3BHTHA TEPPUTOPUHM H TPAHCIIOPTHOH HH(PACTPYKTYpHl HAa KPATKOCPOUHBIH W
CpeJHECPOYHbIH NMepHoz;

- BLIpaboTKa NpeaBapUTENbHBIX PeKOMeHAauuii 1o copepineHcTBoBaruio OJJ] Ha
paccMaTpUBaEMOM Y4acCTKE, YBEJHWYECHUIO €ro MpONYCKHON CIIOCOOHOCTH, CHWXXEHHIO
BEJIHYHHB] 3a1€PXKEK, NTOBBIILCHHIO O€30MacHOCTH H T.1. | _

5.2.2 Tlocne BBIpabOTKH MpeNBApUTENbHBIX DPEKOMEHIALMH CclelyeT OLEHHTb
HEOOXOAMMOCTE NPHUMEHEHHS METOJOB MOJECNMPOBAHUS NS MX aHaiu3a H BbiGopa
OKOHYATEJNIEHOro NMpoeKTHOro petuenus no OJ1J1.

OuenuBaTe  HEOOXOMMMOCTB  MOJENHPOBaHHS  cledyeT MO  XapaKTepy
npopadaTbiBaeMbIX MEPONPHATHIT B cocTaBe kaxaoro koukpersoro I10]]. B ta6auue 2
MPUBEACHBl BO3MOXHBIC MeponpusaTHs corjacHo «[IpasunaM MoaroToBKHM NpPOEKTOB M
CXEM OpraHH3alKH JOPOXKHOTO ABIXEHH» (Y TBEepikAeHH npuka3zoM Muntpanca Poccuu
oT 17.03.2015 Ne 43) n Heo6X0AMMOCTb NPHMEHEHHS] MOAENMPOBAHUS IS HX aHAIN3a.

Tabnuua 2 — Heob6x0aMMOCTh NPUMeHEHHs! MOAEIMPOBAHUS

N IIpensomennsn 110 NpoeKTHLIM pewennsm [0 HeoGxoaumocTs
n/n MOeTHPOBAHNSA
Pazpabotka IIO/] Ha nepyoj sxcmyaraunu
1 Opranusaums 18HXKeHHA TPAHCIIOPTHEIX CPEACTB H MELICXOA0R Tpebyerca
2 OGycTpoiicTBO OTHENBHBIX YYaCTKOB, [IEpeCeueHH il HH PHMbIKAHHI, B Tpebyerca

TOM YHCTIE [10 YCTPOHCTBY MECTHBIX PAacLIMPEHHH nNpoe3xeii YacTH,
AONONHUTENBHBIX TIONOC ANA ABHKEHHS, 3a€31HBIX KAPMAHOB,
0GycTpoicTBY BBE3/I0B H BEIE3OB C NMPHIIETAIOIIMX TEPPHTOPHIL HA
BOpOTH, nonepeyHsIM NpoQuiIAM y4acTKOB AOPOr, pa3MELIEHHIO
HCKYCCTBEHHBIX COOpYXKEHHI

3 Onpenenenne MecTononoxeHHs H 06yCTPOHCTBA HA3EMHBIX Tpebyerca
(HeperynHpyeMbIX H PETyNHPYEMBIX) H BHEYIHUHLIX (HAI3EMHBIX,
MOJ3EMHBIX) NELIEXOHBIX MEPEXO0B H UX 06YCTpoiicTBY, obecneueHu o
GecnpensaTCTBEHHOTO NepeABHKENHA HHBANHAOB

4 ObecneueHne MapuIpyToB GE30MacHOro ABHXEHUS aeTeil K Ha ycMoTtpenue
oOpa3oBaTeNLHBIM OPraHH3anusaM CHELHANHCTa
5 Opranusaiys ABHKEHHS BENIOCHIEIUCTOB, PAa3MEILEHHIO 0GbEKTOB Tpebyerca

HH(PACTPYKTYPBI U1 TAKOI'O JBHIKEHHS (BEJOCUNELHDIE H
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BCNOINECLIEXOAHbLIC ].IOpO)ICKH, BEOCHITE/IHBIE MTONOCLI, MECTa AN CYOASHKH
BEAOCHNEAOR)

6 BripaboTka pelueHunii no opranu3auyu CKOPOCTHOTO PeXKHMA ABHIKEHHS Tpebyetcs
TPaHCNOPTHBIX CPEACTB, BKIIOYAS BBEACHHUE 30HANBHBINX OrpaHnyeHH Ha
CKOPOCTHO# pexHM ABHIKEHHS
7 Oprasu3auus ABHKEHHS MAPIIPYTHEIX TPAHCTIOPTHLIX CPEACTB, Tpedyercs
06ycTpoiicTBY OCTAHOBOYHBIX NYHKTOB MapIIPYTHBIX TPAHCMOPTHBIX
CpEACTB
8 Opranusaius ABHKEHHS IPY30BbIX TPAHCMOPTHBIX CPEACTB Ha ycMoTpeHue
CrielHaNicTa
9 Opranun3auys npoycka HAH BBEIEHHE OrPaHHYEHHIT Ha ABHIKEHHE Ha ycMmoTtpenue
TPaH3UTHBIX TPAHCIOPTHBIX CPENICTB crelHanucTa
10 | BripaGoTka peleHuii no opraHH3alUHH peBEPCHBHOIO ABHKEHUS (NpH Tpebyetcs
JOTIONIHHTENRHOM 000CHOBAHHH)
11 | Beipaborka pewennii no pazMeilieHuio 4 00ycTpoHCTBY NapKOBOK Ha ycMmoTpenue
(MapKOBOYHBIX MecT) CHeLHantcTa
12 | BeipaboTka pelueHHit no opraku3aliy ABHXKEHHS TPAHCTIOPTHAIX Tpebyercs
CPEACTB M MEIEXO0B Ha KENE3HOA0POKHBIX Nepeelilax (npH HaaAHHHH)
13 | BeipaboTka pewernii no pasmeilleHHIO JOPOKHBIX 3HAKOB, He Tpebyercs.
BBIMOJIHEHHBIX B COOTBETCTBHH C JEHCTBYIOWHMH CTaHAAPTAMH
Poccuiickoit ®epepauyn, H 10pOKHBIX 3HAKOB HHAHBHAYAABHOTO
fpoeKTHpoBaHHA (C npopaboTKoii 3CKH30B)
14 | BripaboTka petieHnit Mo HaHEeCEHHIO JOPOXKHOIH PasMETKH He tpebyetcs.
15 | BripaGoTka pewieHnii mo opraiuzaunu paGoThel cBeTOQOPHBIX 00LEKTOB, Tpebyetes
BKJTIOUAs KOPPEKTHPOBKY PEKHUMOB HX paboTel, BBEJEHHE CBETO(OPHOIO
pETyIHpPOBAaHHA Ha MEpEceUCHHAX, MPHMBIKAHHUAX U yJacTKax gopor
16 | BripaboTka pemenuii mo koopauHauuK paboThl CBETO(POPHBIX OOBLEKTOR TpeGyeTcs
(npH JOMONHKTENBHOM 000CHOBAHUH)
17 | Boipaborka pewenuit no BBeaenuto ACYJIJ] na perynupyeMbix Tpebyercs
NEPEKPECTKAX, NEeleX0AHBIX NepexoiaxX U (HIIH) NpHBA3KE K
neicrByiomeii ACYJJ]
18 | PaccranoBka paboTatoLux B aBTOMAaTHYECKOM pexHMe cpeacTB (oTo- H Ha ycMoTtpenue
BHJIEO(HKCAIIHH HAPYIUEHHH NpaBHIl JOPOIKHOTO JABHIKEHHs creuHanKera
19 | BeipaboTka pemeruit mo pasMelieHHIO HCKYCCTBEHHBIX HEPOBHOCTEIH Ha ycMoTtpenne
CHELHANUCTA
20 | BeipaboTtka pemeHnif no ycTpoicTBY TPAaHCMOPTHEIX U NEIEX0MHbIX Ha ycmotpeHue
OrpaXAcHHH, HanpaBisAIOILHX YCTPOHCTB, OCTPOBKOB 6€30MacHOCTH CrenHaNHCTa
2] | BeipaboTtka peuleHdii Mo NpOBEAEHHIO AEMOHTAXKHBIX paboT He tpebyetcsa
cymectByoumx TCOJ unu ux nepeHocy {pH HeoOXOAHMOCTH)
22 | BripaboTka peuieHHnil 1o pasMelleHHIO ClelHaH3HPOBAHHLIX CTOSHOK He Tpebyercs
JUIA 33A€PKAHHBIX TPAHCIOPTHBIX CPEACTB
Paspabotka [TO[1[] Ha nepuoa BBeACHHS BPEMEHHBIX OTpaHHUYEHH
1 O6ocHoBanHe nepeyls A0por, y4acTKOB J0OpOT, HAa KOTOPbLIX MIaHHpyeTCs Tpebyetcs
BBECTH BPEMEHHBIE OFPAHHYEHUS HITH NPEKpaAIleHHE NBHKEHHS
TPAHCMOPTHBIX CPEACTB M NEIEX0A0B (Aajee - MECTa BBEACHHSA
OFpaHH4eHHH), cpoKa K cniocoba BBeAEHH S TAKHX OrPaHHUEHHH HIH
NpeKpalieHns 1BHKEHHS
2 Oprasusauus MaplupyToB 06be30a MecT BBEJEHHA OrpaHHYEHH Tpebyercs
3 Opranun3zaims f0CTaBKH YHaCTHHKOB MEPONPHATHI H ABHKEHHS Tpebyetcs

CNEUHANLHEIX TPAHCITIOPTHRIX CPEACTR (I'IpPl NMPpOBEAEHHH H}’6J’IH‘!HBIX H
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MACCOBLIX MEPOTPHATHIT)

Oprauvzauys ABHMEHUS TPAHCHOPTHBIX CPEACTB HA TEPPUTOPHHU,
npuseralouleii K Mecram BBeJIeHHs OrpaHHterHii, opraHu3aumu
JNBHACHHSA TPAHCTIOPTHLIX CPECTR NPH NpoBejieHHH padoT, cBA3aHHbIX €
3aHATHEM (NepeKpbITHEM ) NTPOe3KEi HacTH

Tpebyercs

Opranuzanus ABHKeHHS NeEexXo/l0B Ha TEPPHTOPHH, NpHAeraoweii K
MecTaM BBeJeHHS OrpaHuHeHNil, ¢ cobliloaeHHEM HOPMATHBHBIX
TpeGoBaHuil M0 MHHUMAaNBHOH LUMPHHE MyTeH ABHXKEHHA NELIEX00B, HX
OCBELIEHHOCTH, ofecrieyeHs 30H BHIUMOCTH, pa3MeLIeHHIO
nelexoaHbiX ranepeii, BpeMeHHbIX Ha3eMHbIX peryaipyeMbIX U (MIH)
HeperynupyeMhixX Nelexo HbIX NEPeXoa0B

Ha ycmoTpenne
crielHanMcTa

OpraHH3alHus IBHXEHHA MAPLIPYTHBIX TPAHCIIOPTHBIX CPELCTB,
NPOXOAAIUMX B MECTaX BBeJeHHs OrpaHHYeHrid, ¢ obo3HaueHeM
OCTaHOBOYHBIX TIYHKTOB YKa3aHHBIX TPAHCOPTHBIX CPEACTB

Ha ycmotpenune
CrenHanncTa

Opranusanus HHpOpMaUHOHHOTO 06ecneyeHHs YUaCTHUKOB JIBHIKEHHS

TNpH BBEICHHH BPEMEHHEIX OrpaHH4eHuil Y NpeKpailleHHs ABHKEHUS

TPaHCTIOPTHAIX CPEACTB U NEIIEX0/I0B, PAa3MELIEHHIO HHOPMAlIHOHHBIX
LIHTOB

Ha ycmotpenue
CreLHaNucTa

Paccranoska BpemeHHbIX TCOJ] (nopoKHBIX 3HAKOB, HOPOIKHON
pa3MeTKH; cBeTOdOpOB, TPAHCIIOPTHBIX H MELIEXOAHBIX OrpaXIeHHI
HanpaBAsIONIMX YCTPOHCTR) (pH HEOOXOAUMOCTH)

He tpebyeTcs

[Tpoeenenue aemMonTaxHbIX pabot cymectBylownx TCOMJI, ux nepeHocy
HJIH BPEMEHHOMY U3BATHIO {TIpH He0OX0AHMOCTH)

He tpeGyercsi

10

OpraHu3alus nogse3aa rpy30B5IX aBTOMOOHEH H CTPOHTEABHOMH
TEXHHKH, BbE3/1a TAKMX TPRHCMOPTHLIX CPeACTB HA TEPPUTOPHIO YUacTKa
NpPOH3BOACTBA paboT (CTPOUTENBHYIO MUIOLIANKY) H BbIe3a C HETO,
OpraHH3alHH ABHXEHNA TPAHCHOPTHAIX CPEACTB M NELIEX0J0B Ha
TEPPHTOPHH y4acTKa NMPOoH3BOACTBa paboT (cTpoMTensHOMH Mmiowanke), a
TaKkKe pa3sMELLEHHIO CTPORTENEHOTO OrPAXKAECHHA ¢ CHTHATBHBIM
OCBelIEHHEeM (TIPH NPOBeAEHHM CTPOUTENBHEIX, PEMOHTHBIX H HHEBIX
nofoOHBIX paboT)

Ha ycmotpenue
crenuanucTa

[IpHMEHEHHA MOOCHHPOBAHHA.

Ecnu npuMeHeHue MoJenupoBaHus ABNAETCA 0OOCHOBAaHHBIM, CNEAYIOLIHM LIaroM
clielyeT Ha OCHOBaHWH Lieled W 3afady BCEro MpoeKTa 4eTKo O0O03HAYHUTh LENH
B 3aBucHMOCTM OT HaMedeHHBIX LEAeH cnegyet
CIIJIAHUPOBAaTh cocTaB paboT U chopMyIHpPOBaTh 33/1a44 MOJENBHOrO 3KcnepuMeHnTa. Jns
MIOCTABJIEHHBIX 38/1a4, C YUETOM psAfa Npoyux ocobeHHOCTEH NpoeKTa, ciefyeT nogodpaTs

Hanbonee noaxoudauue METOAbl MOACIUPOBAHHUA H MIPpOrpaMMHOE obecreyeHue.

5.2.3 Tlpu BrIGOpe MeTooa MOAENHPOBAHHA B MEPBYIO OYepenb ClelyeT yUUTHIBATE
HETEXHUYeCKUe 0COOEHHOCTH KOHKDETHOTO MpPOEKTa W BHELIHHE 0OCTOATENbCTBA, TAKHE
KaK:

- BbIJIEJIEHHBIH 00beM dHUHAHCHPOBaHHS;

- YCTAROBIEHHBIE CPOKH BBIMONHEHUA paboT;

- pasMep pacCMaTpHBaeMOH 30HBI;

- HAJTHYHE CMELHaNKCTOB Mo KoHKpeTHOMY CITO;
- AOCTYNHOCTb UCXOAHBIX JAHHBIX U T.A.

OpHuM #3 Kmo4eBbiX (akTOpoB sBAAETCA HaNM4YMEe W BO3MOXHOCTb cOopa
HeoOXOAMMBIX HCXOAHBIX JaHHBIX. Heo6x0oMUMO 4eTKo MoHMMAaTh A0 Havyana paboT Kakoii
nepeveHb MCXOJHBIX AaHHBIX NoTpedyeTcs AN MOCTPOEHHS KauecTBEHHOH MOAENH MpH
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TOM WK WHOM noaxofe. Ecnu no kakum-nubo MpUYHHAM OTCYTCTBYET BO3MOIKHOCTD
MONYYHUTh HeOOXOAHUMBIE NaHHbIE A8 eTanbHOrO MOJAENUPOBaHHsl, CielyeT pacCMOTPETh
BO3MOHOCTb HCIMONb30BaHUs Oojiee MpoOCTbIX Moaesied WM [EpecMOTPeTh YCNOBHSA
BBIMOJIHEHHS JaHHOTO MpPOeKTa.

®akTopamu, BIMAKIUKUMH Ha 3bdexTuBHOCTL paspabotku npoektoB O,
ABJAIOTCA:

- TOYHOCTh JaHHBIX;
- 00bEM AHHEIX;
- COCTaB JAaHHbIX.

Bribop mozneneit (unu Momenu), ocyuiecTBisercs no (akTopy knacca TOUYHOCTH C
yuerom Tpebyemoro obbemMa M coOcTaBa OAaHHBIX, [0 MNPHHUUIY HeoOXOAUMOCTH W
JIOCTATOYHOCTH.

Jnsa uenei onpeaesienus pelaeMbIx 3a/1ad, UX Cieln(pHKH, pUMeHseMBIX METOJ0B
¥ MoJieneil B 3alayax No OpraHu3alyy JOPOXKHOIrO ABMIKEHUA W yNpaBieHUs UM OOBeKTHI

Knaccu(pHUUPYIOTCA MO CNEAYIOLMM pU3HaKaM:
- Macuab u popma 06beKTa;

- BpeMs JeHCTBUA pa3pabaThIiBaeMbIX pPELIEHHIA;

- pYHKUHOHAIBHOE Ha3Ha4YeHHe 0OBEKTa;
- THIT TEPPUTOPUH MPOXOXKAEHUSA 00beKTa;
- HATH4He CHCTEM YIIpaBlieHHs ABHKEHHEM Ha 00BeKTe;

-COCTaR YYACTHHKOB MOBHXKEHHA HJIA KOTOPBIX paBPaGaTblBalOTCH pEelIEHUA 110
OpraHHu3alHi OBHXKCHH,

- HalIpaBJIEHHUA OCATENBbHOCTH IO OpraHU3alkuH JOPOXKHOI'0 ABHXKCHHA.

Pa3zpenenne o6bexTOB Mo NpH3HaKaM NpHBeJeHO B Tabnuue 3.

Tabnuua 3 — Knaccuduxauus o6beKTOB

Ne| Macwtab Bpewms OyHKIHOHANBH Tun Cucremsl CocTas Hanpasnesns
u opma NeHCTBHA | o€ HAa3HAYEHHE | TEPPHTOPH | YNpaBIeHH | YYaCTHHKOB | HEATENBHOCTH
H sl JBHKEHHSA no O
JBHXKEHHE
M
1 | IInomann | Ha nepuon O06BekTH! Hoporu C Bcee dopmupoBanue
A IKCILTyaTalHH YIIHYHO- BHE HAJIHYHEM | YHACTHHKH ceTH
o0beKkTa | IOpOMHO{ CeTH | HaceNeHHbl | CHCTEM | ABHMEHHS |OAHOCTOPOHHEro
X IYHKTOB | YHpaBAeHH IBHIKEHHA
5
2 | Jlunetinesie Ha Ob6bekTn YIC be3 Bribopounsl| Pa3melnenue
JONrOCPOYHY | MPOMBILLIEHHO- | HACeNeHHBI | CHCTEM | il mepeyeHb MapKOBOK
10 rPasKAAHCKOrO | X NYHKTOB | yNIpaBNeHH | YHaCTHHKOB
NEPCNEKTHBY | CTPOUTENLCTBA f
3 | Toueunsie Ha HndopmaunoHH
KpaTKOCPOYH oe
Il EpHOA OpHEHTHPOBAHH
e
4




UX NPUMEHUMOCTB K 0003HauYeHHEBIM CTausAIM onpefensiercs 1o tabnuie 4.
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[Npumenenne marteMmatudeckux wmognened npu paspaborke MOl Bo3MoxkHO Ha
CenyIOLHX CTAAUsX:
1. TMonyueHHe HCXOAHBIX HAHHBIX [J PELUEHHS 3aa4 MPOeKTa;
2. BapuaHTHOoe MoAeNnupoBaHHE As1 OMNepaTHBHOH oUeHKH 3QQeKTHBHOCTH

MPUHUMAEMbIX pelueHKi;
3. Ananu3 3(exTHBHOCTH MPHHATHIX pellieHHit Ha 3aBepluaiouleit ctaaun padot

MY B NIPOLIECCE ayIUTa MPOEKTHBIX pelleHuH.
C ydetom ocobeHHOCTelt MaTeMaTHYeCKUX METOLOB pa3lMUHbLIX KIacCOB MoJelned,

Tabnuua 4
CTaaus BbINOJHEHUS padoT
Knace maTemaTH4ecKoii [Monyuenne Anamu3 3(ppeKTUBHOCTH,
BapuautHoe
MOAC/TH HCXOIHBIX AYIHT NPOEKTHBIX
NpOEKTHPOBAHHE o
HaHHBIX pereHmit
AHAaJIHTHYecKAnA + +
Makpo
HmuTanmonnan + +
AHaanTH4ecKkad + + +
Meso
Hmuranuonnan + + +
AnamnrHyeckas + +
Mukpo
HmupTaunmonuan + +

ITo xnaccam TOYHOCTH MOJENH KiacCHHIMPYIOTCA cornacHo Tabnuue 5.

Tabnauua S
Knaccupnrauun soaeneii Makpo Mezo Mukpo
AHalHTHYECKAN Huskui CpeaHni Bricokui!
Hmurannonnas Cpeanuii BEicokmif! OvieHb BEICOKHIA

JlaHHBIE KJ1acChl TOYHOCTH OZHO3HAYHO OINHCBHIBAIOT TPeOOBaHHA K MPHUMEHEHUIO
Mogzeneii B paszpese knaccubukauuu [TOJ] 1 no3BonsoT onpeaenuTs MATPHUY TOYHOCTH
(Tabnuua 6).

Tabnuua 6 — MatpHua TOYHOCTH METOJOB MOAENHPOBAHHS

Macwitad Cucremsl Cocrtan
Bpemn feiicTens | ®Pynxkiuwonansuoe Tun
Ne thopma ynpaBjeHns YYACTHHKOB
HazHa4CHHE TeppuTOpI
ABWIKEHHEM ABHMKCHUA
Ha nepwo. OpOTH BHE C HannuHeM
P2 ObBekTh! YIHYHO- Hop Bce yuacTHHKH
1 IMnowanusie IKCNAYATALNH HACENEHHBIX CHCTEM
NOpoXHOH ceTH IBHIKEHHA
obbexTa NYHKTOB YNpaBJieHHA
6BLEKTHI
Ha 0 YIC BriGopouHbiii
NPOMBLILINEHHO- | Bea cucrem
2 JIuneiinsie JNOArOCPOHHYIO HACENEHHBIX nepeieHs
rpaAaHCKOro ynparaeHHA
NEPCNeKTHBY MYHKTOB YHACTHHKOR
) CTDOHTCALCTRA - 11 S e e
Ha
3 Toueunwe | KpaTKOCPOuUHBIA
| |&8 = _neprox |
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[lpu3nak HampaBneHuss AeATENBHOCTH B cepe OpraHH3aLMM [IBHXKEHHUS BIUAET
HCKJIFOUUTENBHO Ha 00beM M COCTaB JAHHBIX s [IPOEKTHPOBAHKS.

Hns onpenenexus TpedoBaHUi K MpUMEHEHHIO MoJieNeH MpHMeHeHo JleneHue 3aaay
MO/ na cnegyrommne BHABI:

- IOJMy4YeHUe HCXOAHBIX JaHHbIX;

- BApHaHTHOE MPOEKTHPOBAHUE H aHaNu3 3¢ (heKTHBHOCTH.

B npouecce ouenku [1O[] HeobxoaumMo onpenenuts NpHHAAAEKHOCTH 00bEKTA K
npusHakaMm knaccHuxaunun IIOJl W BBIABUTE MAaKCHUMANbHBIH M MUHHMMAaNbHBIH
TpebyemMble Kilacchl TOUHOCTH MOJENH.

B kauecTBe Mojenu ANs NMOATOTOBKH MCXOMHBIX JAHHBIX MOXET HCMOJB30BATHCA
MOJIENb ¢ HAUMEHBLIUM W3 OfIpeJiesIeHHBIX KIacCOB TOUHOCTH WK DoJiee BEICOKOrO Kiacca
TOYHOCTH NpH HeoOXOAUMOCTH 1O dakTopaM o6beMa U COCcTaBa JAaHHBIX.

B xadecTBe MOAeNH ANS BApHAHTHOI'O [MPOEKTHPOBAHHUA H aHanu3a 3pHeKTHBHOCTH
ITOJ MoxeT WCIIONB30BaThCA MOJENE C HAaUOONBIIUM M3 OMNpeleN€HHBIX KJIAcCOB
TOYHOCTH HIH OoJiee BBICOKOrO Kjacca TOMHOCTH MpH HeoOxomuMocTH 1o daxTopam
o0BeMa U cocTaBa JaHHBIX.

OnpeneneHne HeOOXOMUMBIX M JOCTATOYHBIX KIAaccoB MOZeNel OCYINecTBIseTcs
clexyromumM obpazom:

1. OnpegeneHue xnacca MOJENH Uit MOATOTOBKH UCXOAHBIX AaHHbIx ansg [1O;

1.1.0npenenenne knacca obwexra [TOJ] B cooTBETCTBHH C nepevHeM MPH3HAKOB
knaccudukauuu [TO;

1.2.0npegeneHne HauMeHbLIero TpebyeMoro knacca TOYHOCTH MOJENH;

1.3.Beifop THNAa MOAENH COOTBETCTBYIOLIErO HaMMEHbBLIEMY KHaccy TOHYHOCTH
(momyckaeTcs MpUMeHeHHe Mojenei 6onee BBICOKOTO Kllacca TOHHOCTH).

2. OnpepeneHHe knacca MOAENH AN BapHAaHTHOTO MPOEKTHPOBAaHUA B paMKax
ITO/1 unu ouenku 3¢deKTHBHOCTH MPUHUMAEMBIX PELLEHHI:

2.1.0nmpenenenue knacca odwvexta [1IOJ] B cOOTBETCTBHM € IMepedHeM NPH3HAKOB
knaccudukanuu [TO;

2.2.0npenenenue HanbonbLiero TpedyeMoro Kiacca TOUHOCTH MOAEIH;

2.3.Beibop THMa MOZENH COOTBETCTBYIOLIEro HaWOONbBIIEMY KlacCy TOYHOCTH
(momyckaeTcs npUMeHeHHe MoAieneil 6onee BEICOKOH TOYHOCTH).

K npumMeHeHHI0 MoZeneil ¢ Lenbio MOArOTOBKH UCXOOHBIX NAHHBIX NMpeabABISIOTCS
cnenyrowye TpebopaHus:

- NOAroTOBKAa UCXOAHBIX AaHHbIX Ans [10]] MOKeT BBINONHATHCA TOJNIBKO HAa MOJENSX,
NpolIenX NpoLUecchl KanuOpoBKH KW BanyAaulyl WAH CUEHApHUX, MOCTPOEHHBIX HA HX
OCHOBaHHH;

- B KauecTBe HCXOOHBIX AaHHBIX A [TO/] noapasyMeBaeTcs nonaydueHue U3 Mogenei:

O crnpoca Ha TepeABHXKEHHS TeM MIH HHBIM BHMIOM TpaHCIOpTa B
paccMaTpHBAaEMOM HanpaeleHHH;

O MaTpHl KOppeCcoOHAEHIUiT B TpaHHLIAX POEKTHPOBAHMS;

O HWHTEHCHBHOCTEH JBHXKEHUS TPAHCTIOPTHBIX MOTOKOB B y3Mlax, Ha MOBOPOTaX
M Ha neperoHax (¢ pa3buBKOii O coCTaBy NOTOKA).

Marepuansl MOJIENHpPOBaHUS cliedyeT T[IpelOCTaBAsATb B COOTBETCTBHH C
TpeOOBaHUAMH K AAHHBIM, MTOJIy4aeMbIM U3 MOJENEeH:
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- MOArOTOBKA AAHHBIX AJIS BAPHAHTHOTO MPOEKTHPOBaHUSA M aHanu3a 3¢ deKTHBHOCTH
IMOJZ} MOKET BBINOJIHATLCA TOJIBKO HA MOJENAX, MPOILEALIMX Tpolecchl KanubpoBKH H
BaJIMJALM K, WK CLEHAPHSAX, MTOCTPOEHHBIX Ha HX OCHOBaHHH,

-B KauyecTBe [AHHBIX A OPUHATHA pelleHUii B Mpouecce MNpOeKTHPOBAHUS U
aHanu3a 3(PQeKTHBHOCTH cleAyeT HWCNONB30BaTh paszfiMdHbBle MMoKa3zaTelNd W MX
KOMOHHaLMK B 3aBUCHMOCTH OT NOCTaBEHHBIX 3a1a4;

- MaTepuanbl MOJENHpPOBaHHA CledyeT MpeJoCTaBNsATh B COOTBETCTBUH C
TpebOBaHUAMH K AAHHBIM, MONTyuaeMbIM U3 MOaeNe.

Ha crtaguu BapHaHTHOroO MpoeKTHpPOBaHWsA W aHanu3a 3ddektunocta [TOM npu
MPOUUX pPaBHBIX YCHOBUAX NnpUMeHEeHHe MHKpPOMOZENHpOBaHU Oyner
NPeANOUTHTENBHBIM NPH HATHYHHK CNEeRYIOWUX (PaKTOpoB:

- IEPECEYEHHS CO CJIOXKHOM KOHUrypauurei;

- ypoBeHs 3arpy3ku 0,8 u Oornee;

- YyBCTBUTENBHOCTh CHCTEMBI K TepepaclnpefefieHHI0 TNOTOKOB BO BpPEMEHH H
NPOCTPaHCTBE;

- Hanu4yue cBeTO(OPHOro pPEryjJHpOBaHMA C BBI3BIBHBIMH (a3aMH, NPHOPHTETHBIM
NpPOMYCKOM HIH KOOPDAWHUPOBAHHBIM YNpaBlieHHEM;

-y4acTkH, rAe Heo0XoAMMO y4ecTh B3auMMOZeHCTBHEe Mexay otaensHeiMu TC
(y4acTky nmepernyieTeHHus, CTUSHUS TOTOKOB U T.A.);

-BNu3K0 pacnonoXeHHblE [EepecevyeHuss W yJYacTKW, TAe ANHHA O4epelH HacTo
TpeBBILIAET JIHHY NeperoHa;

- HeoOXoauMocTs aHanu3a crpareruii padorsl ACY I u apyrux noacuctem UTC;

- HEOOXONUMOCTh @HANH3a B3auUMOJAEHCTBUA TPAHCMOPTHBIX M MEMIEXONHBIX HIH
BENOCHUNENHBIX NIOTOKOB;

- HeoOxoAMMOCTh aHanu3a AsuxxeHus kareropuil TC ¢ pa3snuYHBIM OBEACHHEM;

- He0OXOUMOCTE aHajn3a pelleHni Mo JuHamMuyeckoMy ynpasieHuto cxemoii O
(3anpeT NapKOBKH, peBEPCHBHOE JABHIKEHHE U T.I1.);

- HEOOXOAMMOCTh aHajlu3a YCIOBHIH NPHOPHUTETHOrO MNpOIycKa TpaHCnopTa obLuero
TOJIb30BAHHS;

- HeOOXOAUMOCTE HATTIAAHOM BU3YalH3allUH ABHXKEHUS MMOTOKOB,

ITpuMeps! onpeaeneHus TpebyeMoro kiacca MoJeid IpHBEAEHEI B IIPHII0KEHKH b.

5.2.4 PexoMeHJaLMU MO BEIOOPY CEeLHANM3HPOBAHHOTO NPOrpaMMHOrO
obecrnieyeHusl.

PeiHok nporpammHoro ofecrnieueHuss i TPAHCHOPTHOTO MOJAENYPOBAHMSA
AMHAMUYHO Pa3BUBAETCS, [O3TOMY He INpeCTaBNAETCS BO3MOXHBIM JaTh PEKOMEHIALUK
1o BbIGOPY KOHKpPETHBIX MporpaMMHbix ripoayktoB. [Ipu BeiGope CIIO ans mocTosHHOro
MCIIONb30BAHUS WJIK JUIS BBIOJHEHHS KOHKPETHOro NpoekTa HeoOXOAMMO YYMTHIBAaTh
cnefyiotne GaKTopbl TEXHHYECKOro ¥ HETEXHUYECKOTO XapaKTepa.

HeTexnuueckue daktopsi:

- YPOBEHb 9KCNEPTHOCTH KOMaHbI;

- KauecTBO paboThl cnyxObl noanepxku pazpadborunka CI1O;

- kayecTBO AokyMeHTauuu Kk CIIO;

- IOCTYIHOCTh KYPCOB I10 00Y4YeHH10;

- CTerNeHb NPo3pavyHOCTH CTPYKTYphl ¥ npuHUMnoB pabors: CI1O;
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- OMBIT MpUMeHeHus koHkpeTHoro CIIO;

- OT3bIBbI APYTHX M0Jb30BaTENEH;

- CTOMMOCTH HHeH3un/apeHas! CITO.

TexHnuueckue pakTopsi:

- OrpaHHYEeHUs N0 pa3Mepy CeTH; _

- BO3MOJXHOCTb NapaiiefbHbIX (MYJILTUIIPOLIECCOPHBIX) BEIYHCAEHHUIA;

- «3penocte» CITO (Hanuyue ommboxk B pabGore);

- cnocobuocts CITO MonenupoBath ceTk B TpebyeMoM MacllTabe;

- cnocobHocTe CITO yunThIBaTh KITIOMEBBIE OCOOEHHOCTH JAHHOIO POEKTa,;

- IOCTOBEPHOCTE MOAeNel MoBeAeHH BOAHTENE;

- ACTANBHOCTh ONMCAHHUS [TOBEIEHUS BOAMTENENH;

- 3HAYEHHU KATHOPOBOYHEIX MapaMeTpoB MO YMOIYaHHIO,

- BO3MOXXHOCTH BH3yanu3aluu, ¢popMaThl BXOJHBIX H BBIXOAHEIX JaHHBIX;

- yAoOCTBO nosb3oBaTenbekoro uaTepdeiica;

- coBMecTUMOCTS ¢ AipyriuM CIIO (Bo3aMoXHOCTH HMIIOPTa/3KCIIOPTa JAHHEIX),

- BO3MOXHasl NPOJOJ/KHTENBHOCTD NEPHOAA MOAECIHPOBAHHSL.

5.2.5 Hcxons uM3 MocTaBNEHHBIX Lejteif, ocoGeHHOCTel NpoeKkTa M BEIOpaHHOro

CIO cnenyer chopmupoBath nepeyeHh HEOGXOAUMEIX MCXOIHBIX JAHHEIX, ONpPEAETHTD
MUCTOYHHKH JAHHBIX, MJIsl fONIEeBbIX H3BICKAHHH ONpEJENUTh TEXHOJOrMHM, MecTa H
TNIepHOs! MPOBEHEHHUS 3aMEPOB.

5.3 C60p ¥ NOAroTOBKA HCXOAHBIX JAHHBIX AJIS [IOCTPOEHHS MOJIENH

5.3.1 Lenbio 3rama cbopa naHHBIX SBIAETCS IOATOTOBKA MONHOro Habopa
Ka4yeCTBEHHBIX MCXOJHEBIX JAHHBIX, HEOOXOAUMBIX MId mocTpoeHus moaend. Kayectso M
TOYHOCTh MCXOAHBIX HAHHBIX WIPAET PELIAIOLIyI0 POJib B JOCTOBEPHOCTH Pe3yNbTaTOB
MOJETHPOBAHHUA. ' '

BxoaHBEIMH JaHHEIMY A1 JaHHOTO 3Tamna SBISIOTCA:

- He0OXOAMMBIE TUIIBI HCXOAHBIX JAHHEIX;

- BbIOpaHHble TEXHONOrHH NPOBEIACHHSA 3aMepOB;
- PacrofioXXeHHe MECT NPOBeIeH s 3aMePOB;

- BPEMEHHOH NPOMEKYTOK 3aMepOB;

- IPOYHE UCTOYHUKH AAHHEIX.

Ha Beixolle gaHHoro sTamna JomkeH ObITh MONy4YeH MOJHBIA Habop HeOOXOOMMBIX
MCXOJHBIX JaHHBIX, COOpaHHBIX ¢ cobiofeHHeM Bcex TpeOoBaHM K YCTAHOBIEHHOI
TOYHOCTH.

5.3.2 PexomeHnnayercst, 4roOBl MHTEpBajl NpoBeAeHHs oOcnenoBaHuit Ius
MHUKPOMMHTALHOHHOIO HCCNEN0BaHHUS MOKPhIBAl NMEPHO] OT BOSHUKHOBEHMS 3aTOPOB 10
WX paccachiBaHHS.

53.3 3ameprl Ha HccleayeMoit TEpPpUTOpUH JOMKHBI IO BO3MOXHOCTH
NIPOBOAMTHECH OAHOBPEMEHHO MJs MOJNY4EHHs COIJIaCOBAHHBIX 3HaueHuil, B cnyuae
HEXBAaTKH PECYPCOB AOMYyCKAaeTCs MPOBOAMUTH 3aMephl B pasiiHYHBIE IHH U COTTIaCOBBIBATE
NONy4YeHHbIC PE3YJILTATEl MO AaHHBIM KOHTPOJLHBIX aBTOMAaTHYECKUX 3aMEpOB CYTOYHOM
JHHAMHWKH TPAHCIIOPTHBIX MTOTOKOB.

5.3.4 Heobxoaumo ybenuThest B TOM, YTO YCIOBUS JBM)KEHHS B [HH NPOBEAECHHS
obcneloBaHKit OHHAKOBEIE H OTCYTCTBYET BIIHSIHHE TAKHX (PAKTOPOB KaK:
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- [IOTOJ{HBIE YCIIOBHS;

- peMOHTHBIE paboThl;

- ATIT,

- MacCOBBIE MEpPOTIPHATHS.

Jlna MMHUMH3aUMH pa3bpoca B NOIyYaeMblX 3HAYEHHAX CIEAYeT NpPOBOJANTH
obcnefioBaHnst B Haubosiee penpeseHTAaTHBHBIE NEPUOMBI, M3beras Npa3aHUYHBIX nHeid,
JIHEH WKOJIBHBIX KaHUKYJ1, IEPHOAA OTIYCKOB U [IPOMMX HETHIHYHBIX NEPHOLOB.

K TakuM penpeseHTaTHBHBIM NepHOAAM OTHOCATCA GyAHME AHU C MOHEAETBHHUKA [10
YETBEPT B CJAEAYIOLIHE MECSLIBI:

- MapT U anpens, Meknoyas [Tacxaneuyio Hepemo;

- BTOpas NOJNOBHHA Mas;

- BECb HIOHB;

- BTOpas NOJIOBHHA CEHTAGDA;

- BECb OKTAOPb U HOAGPE.

AHaNOrH4HEIE NMEPHOABI YCTOMYMBBIX 3HAYEHHI WHTEHCHBHOCTEMl TPaHCMIOPTHBIX
MOTOKOB, XapaKTepHBIE JJIsI MECTHBIX YCIOBHH, MOXKHO ONpEENHTh Ha OCHOBE
CTaTHCTHKM JAHHBIX aBTOMAaTHYECKOTO YYETa.

5.3.5 lna noctpoeHus u kanuGposkM 6a30BO MOZENM NOMKHBI HCMONb30BATHCS
Habopb! IaHHBIX Haubosiee GIM3KKE K MONYYEHHBIM CPENHHM 3HAYEHHAM IO pe3yJpTaTam
aHajiu3a JaHHBIX aBTOMaTHYECKOrO yYeTa.

5.3.6 PexkomeHayercs 4TOOBl CHELMANHCT IO MOJICNIHPOBaHHIO0, KOTOpBIH Oyier
pa3pabatbiBaTh ¥ MPOBOAMTE KaJHOPOBKY MOAEH NAHHOTO y4acTKa, JIMYHO BBIE3KAT Ha
00BbEeKT /Ul BBIABICHHS OCOGEHHOCTEH €ro (yHKLMOHHPOBAHHMSL. [Ipoctoe Bu3yanwsHOE
HabmofleHHe MOXET BBIABUTH OCOGEHHOCTH M OMpEAENIUTh  AOMOJHHTENbHBIE
KaJnOpOBOYHbIE APAMETPhE, KOTOPHIE HE NONyYHTh U3 PE3yNbTATOB MOACUETA U METOA0M
“nnasatoLiero aBroMoouas”.

5.3.7 OCHOBHBIMH THMIIAMH HCXOIHBIX (BXOOHBIX) MNAHHBIX, HEOOXOAMMBIX IUIS
NOCTPOSHHA MOJENH, CYILECTBYIOLLEH CHTyauuu npu paspaborke [10]] spasiores:

- TPaHCNOPTHbIE:

O Ans NOCTPOEHHSA U KaTuOpOBKH MOAEIH;

O NS BanuAaluy MOJENH;

O  JaHHBIE HA [IEPCHEKTHBY;

- HH(PACTPYKTypHEIE:
reoMeTpHYECKHE NapameTpsl;
xapaxrepuctikd OJ]1;
napaMeTphbl peTYIMPOBaHHs, B T.4. napameTpsl noacucteM UTC;
napaMeTpsl pabotsl TOIT;
napaMeTphl Ha MEePCNEeKTUBY;

- BCTIOMorarejbHele, cneuuduueckue mia Kaxgoro 110,

TpancnoptHele naHHbIE A8 MOCTPOEHHA MOAENH BKIIIOYAIOT B cebs:

- MHTCHCHBHOCTH [BHXEHHS TPAHCNOPTHBIX MOTOKOB II0 TNEPeroHaM M o
HaNpaBNeHWIM IBIDKEHHS Ha MepeKkpecTKax paccMaTpuBaemoro yuactka YJIC,
NONyHEHHBIE IyTEM 3aMEPOB, Kak NPaBHIIO, C pa36uBKOH Ha HHTEPBANkI MO 5-15 MuH;

- MaTpulla KOPpEeCHOHAEHUMH TPaHCMIOPTHBIX MOTOKOB HA JAHHOM ydacTKe (M3
BBILIECTOSILUEH MOE/NH WK MOTyYeHHas APYTMMH METOLaMH);

0O 0000
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- cocTas rnoroka ro tinam 1C;
- MYHTEHCUBHOCTD TELUEX0HbIX MOTOKOB,
- MHTEHCUBHOCTb BeJIOCHTNEAHbBIX TTOTOKOB.

Kann6poBouHsle mapameTpsl:

-3HaueHus1 (paKkTHYecKON MpoNyckHOi crnocobHOCTH (MOTOKAa HAChILIEHHsA) Ha
NOAXOAaX K peryjJupyeMbIM [epeKkpecTKaM;

- CKOPOCTb JBH)KEHHS! Ha KOHTPOJNBHBIX ydacTKax (CpeiHHe 3HaYEHHUS U JUCTIEPCHS);

- BpeMst ABHIKEHHS MEXKTY KOHTPOJBHBIMY TOYKAMU;

- IAIMHBI ovepe/eil nepen CTON-THHUAMM;

5.3.8 TpaucnoptHele AaHHblE M KanHOpPOBO4HbBIE NapaMeTpbl cobupaioTcs s
KaXkaoro nepuoja aHanuza. KonudecTBO mepHOAOB aHajin3a ONpefenseTcs HCXOoAs U3
3aay NpoeKTa.

5.3.8.1 TlpomyckHas cmocoOHOCTE H IMOTOKM HACBHIIIEHHS] HMEKOT KIIIOYEBOe
3HaYeHHe Npu KanubpoBKe, MOCKONBKY HMMEHHO OHH OTNpPEENIIOT MOMEHT BO3HHUKHOBEHHSA
3aTOpPOBBIX cHUTyaluii. Meroauka 3amepa [MOTOKAa HACHILIEHHS Ha peryJHpyeMbIX
nepeKpecTkax W3NnokeHa, Hanpumep, B OIM 218.003-2011 «MeTonnueckue
PEKOMEHAALMK [0 MpPOeKTHPOBaHUIO CBETOQOPHHEIX OOBEKTOB Ha aBTOMOOMIBHBIX
noporax» (npunoxeHue B).

5.3.8.2 3amepsl CKOpOCTH ABH)XEHUA Lenecoobpa3sHO OCYLUECTBAATH C MOMOLLBIO
creyyanbHore obopynoBaHUs, NPU ero OTCYTCTBMM MOXCHO BOCIIOJNIb30BATHCS METOAOM
H3MepeHUs BpeMeHH Npoe3/ia HeboNbIIOro KOHTPOIBHOrO yyacTka (Hanpumep, 50-100m).

Hsmepenus MeromoM “mnaBalolluero aBTOMOOMISA” pPEeKOMEHAYIOTCA I OLEHKH
BpEMEHH ABHXKEHHA M 3aiepeKk Ha 2-3 MaplupyTax, npoxoaqawux Oonee uyem uepes 80%
TEePPUTOPHH MOJENHPOBaHU, a TAlOKe Ha MPOU3BOJIBHBIX y4acTkaX, Haubosee KpUTHYHBIX
I3 Lesiedl JaHHOTO TIpoeKTa.

bonee nocToBepHas olLieHKa 33jlepKEK Ha MepeKpecTKax MOMXeT ObITh NMpOBedeHa,
HampuMmep, MyTeM  W3MEpeHUs  Yucjia  OCTAHOBMUBLIMXCH  aBToMoOuneii
MPOOODKUTENBHOCTH UX NpOCTos. MeToAUKN HaTypHOro ONpefeNeHHs 3afepkeK Taloke
H3JI0JKEeHBI B CIIELHANBHON IUTEpaType.

5.3.8.3 JauHbple i BajMJallHd MOAENH TakXe COCTOAT W3 HHTEHCHBHOCTEH
IOBHMCEHUS, CKOpOCTell ABWXEHHS, JNIMH ouepelei U T.A., OHH AOMKHBI OBITH coOpaHBI
HE3aBHCHMO OT HCXOAHBIX JAHHBIX IO MNPOEKTY B Apyroil nepuox BpemeHu. Mng
Banuaauuu 6a30Boif Mozenu uenecoobpa3HO HCMONL30BaTh AAaHHBIE C MaKCHMAJIBHBIMH
3Ha4YEHHUSIMH Harpy3KH.

5.3.8.4 JlaHHble Ha MepCNeKTUBY BIUIIOYAIOT NMPOTHO3HBIE 3HAYEHHs [apaMeTpOoB
TPaHCNOPTHON Harpy3kd. Takue paHHble MOryT OBITH rONyHeHbl M3 Pa3jIMUHBIX
MCTOYHHKOB (BbILLECTOsAIIEH MaKPOMOJIENH, METOAOM (PaKTOPOB pocTa U Ap.).

5.3.9 UH¢pacTpyKTypHBIE HaHHBIE.

5.3.9.1 TeomerputueckHe NnapaMeTpbl MOTYT OBITH I[OJyYeHBI W3 HMeroIIeHcA
NpoeKTHOH AoKyMeHTauuu (Harpumep, udeprexed B AutoCAD), cryTHHKOBOH uiu
a3po¢)oTOCHEMKH, @ TAKIKE IyTeM HEeMoCpeICTBEHHEIX 3aMepOB.

I'eomeTpHyeckue napaMeTpsl BKIHOUAIOT B cebs:

- 4Hcno nonoc (¢ yueroM pakTHHECKOro HCMNoNb30BaHNA);
- WWMPHHA NOJIOC;
- AJIHHA NeperoHoB;
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- INTMHA Y4acTKOB YLUUPEHHH;

- paaMychl 3aKpyrienui (¢ yueTroM UX BAUAHHA Ha CKOPOCTb JBHXXEHHUS);

- NPOAONbHbIE YKIIOHEI;

- MapaMeTpbi TPOTYapoB M BEAOCHNEAHBIX JOPOKEK;

- KoH(HUrypauun nepecevyeHHd (B T.4. MElIEXOJHbIX NEPEXON0B Y MMepeceyeHHi ¢
BENOJOPOKKAMH).

5.3.9.2 Xapaxrepuctuku OJ1]] Bnioyalot B cebst:

- HAJIUYHE 3aMpPeTOB OTAENbHbIX MAHEBPOB;

- pacripejienieHue HanpaBieHHit ABHXKEHHUS T10 NOJiocaMm;

- HaNTH4He BBIAENEHHBIX NONoC (IN1s OTAENAbHBIX BUIOB TPAHCIIOPTA);

- TOKaJIbHbIE OTPaHHUEHHUs CKOPOCTH;

- HaTH4YHe HCKYCCTBEHHBIX HEPOBHOCTEH;

- HaJIMYMEe WK 3arpeT MapKoBKH BAOJE MPOe3Keil yacTH;

- OrpaHH4Y€HHe MaHEBPOB MEpPECTPOCHHUS;

- HAJIMYHE 3aMPETOB JBUXKEHHUA OTAENBHBIX THIOB TPAHCNIOPTHBIX CPEACTB.

5.3.9.3 IlapameTps! peryiyupoBaHHs BKIIIO4aOT B cebs:

- MecTa JUciokaluuu nepudepuiinoro obopynoranus (cserodopsl, aerextopsl, 3[1TH,
TITA u 1.2.);

- pexxuMbl cBeToopHOTO peryiaupoBaHus (ducno ¢a3, NopANOK HX HepeLoBaHu,
JNUTENBHOCTH [HUKITA, OCHOBHBIX U POMEXYTOYHBIX TaKTOB);

- mapaMeTpsl aAalTHBHOTO YIIpaBieHHUS,

- pacIloiolKeHHe U THUI AETEKTOPOB TPaHCIIOPTa;

- TapaMeTps! KOOPAMHUPOBAHHOTO YIpaBIEHHUS;

- aIrOPUTMBI pabOThI CHCTEM YIIpaBIeHHs 3HaKaMH [epeMeHHoH HHpOopMalkH;

- aICOPUTMBI paboTEl cucTeM HHGOPMHPOBaHMS M HaBUraLMH;

- IpOYKE ANrOpUTMBI paboThl MarucTpaibHbIX M ceTeBbix ACYJJ] u moacuctem
UTC.

5.3.9.4 TTapametps1 pabotet TOIT:

- MapuipyTsl ABHxeHuA TOTT;

- pacrnonoXeHHe OCTAHOBOYHBIX [IYHKTOB;

- UHTEpBaJ UIIH pacricaHue ABHKEHUS;

- BpeMs naccakupoobMeHa Ha OCTAHOBOUHEBIX IMYHKTAX;

- TUII M XapaKTEepPUCTHKU MOABHIKHOTO COCTaBa.

5.3.9.5 MudpacTpykTypHble MapaMeTpbi Ha NepCreKTHBY BKIIOYAIOT B ceOs JaHHbIE
no ApexanonaraeMeiM HiameHeHHsM B cTpykrype Y]IC, cxeme O, xoudurypauuu
pa3BsA30K, CUCTEM YIIPaABJIEHHSA H T.J.

5.3.10 Kpome mnepeducieHHbIX OaHHBIX HCIONB3YIOTCA HaHHbBIE, KOTOpBIE
onuchiBalOT Mapamerpsl TC K noBefeHUe BOOUTENEH, a Talke creududpHUecKue s
Ka)kKIOro KOHKPETHOrO NMporpaMMHOro npoAaykTa AanHele. K TakuM JaHHBIM OTHOCATCS:

-AnMHA aBToMoOuneid (B BUAe paclipefieleHHs MNH cpedHero 3HayeHHs H
OTKJIOHEHHH);

- pacnipeieNieHHe KenaeMoi CKOPOCTH JBHXKEHHA;

- CpeJHHe U MaKCHMAJBHEIE BeJIMYHHBl YCKOPEHHS U 3aMeANeHUS;

- napameTpsl BpeAHbIX BeIGpocoB no tunam TC W pexxuMaM ABHKEHHUS;
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- crneuMrteckye napaMeTpbl HacTpoOkiKWM Mojeneil noeedeHUs (cleAOBaHHA 3a
AUAEpOM, CMEHBI MOJIOCHI, BbIOOPA MPOMEXKYTKa).

5.3.11 TpeboBaHHs K TOUHOCTH BXOJAHBIX JAHHBIX A NOCTPOEHUS MOJENH JOSIKHBI
onpenensATbcs HeoOXOAMMOH 1leNecoobpa3sHOCTBIO, KOTOpas 3aBHCHT OT MPHEMAEMOH
MOrPEeLHOCTH Pe3yNbTaTOB MOJAENMPOBAHMS W OT 3aTpaT Ha MOBBILIEHHE TOYHOCTH
BXOJHbIX JaHHBIX. [lepeuycneHHble BbIilIe BXOJHBIE TapaMeTpel A TOCTPOEHUs MOJENH
MOXKHO pa3lesUTh Ha JieTepMUHHpOBaHHBIE W cToxacTHdeckue. K neTepMUHHpOBaHHBIM
OTHOCATCS  HeU3MEeHHble, OJHO3HAYHO OMNpefieiecHHble TapaMeTphl, TaKkHe Kak
reoMeTpHueckue pasMepbl, napaMetpbl OJIJ], pexxuMbl peryJupoBaHHs, NapameTpsl
pabotsl TOII. TouHocTs TakKUx MapaMeTpoB HE 3aBHMCUT OT BPEMEHHM 3aTPayeHHOro Ha HX
nofy4YeHHe WM KONHYeCcTBa 3aMepoB, H COOTBETCTBEHHO NoikHa cocTaBiaTek 100 %.
JIroboe HECOOTBETCTBHE MapaMeTPOB TAKOr'0 THIA OTHOCUTCS K paspaiy olMOOK BBOAA, a
HE MOrPeLIHOCTH MpH c6ope JaHHBIX.

K cToxacTuyeckuM napameTrpaM OTHOCATCS B OCHOBHOM NapaMeTphi TPAHCIIOPTHBIX
MOTOKOB, TakHe KaK MHTEHCHBHOCTh, CKOPOCTh, COCTaB, a TAaKKe MPOH3BOAHBIE OT HUX
napaMeTpbl YCIOBHH HBIKEHHS — BpeMs IBHXKEHMS, ANHHBI ouepenell, (axTHueckas
NpoNycKHas CHocoOHOCTE M JAp. 3Ha4yeHHs TaKuX [apaMeTpoB MOryT KonebaTecs B
3HAYHTENBHBIX MpeAenax W30 AHSA B A€Hb, YTO 3aTPyAHAET HX TOYHOE onpenenexHue. Jns
MpOBEAEHUs KayecTBEHHOIT OLUEHKH HEeoOXOXHMMBI ycpelHEeHHBIe 3HauyeHHs MapaMeTpoB
TAKoro THUIa. PexoMmeHIOyeTcs BBINOJHATE He MeHee 3-X 3aMEpPOB IapaMeTpoB
cToxacThudeckoro THna. [lanee cnenyer oLeHHTh pa3dpoc IMOIy4eHHBbIX 3HadeHHd. Eciu
OTKJIOHEHHe OT cpelHero cocrasiaser ©Oonee 20%, HeoOxooumo mpoOBECTH
AOMOJIHUTENBHEIEe 3amMephl. KonuuecTBo 3aMepoB cliefyeT ONnpelieNiaTh Ha OCHOBE METO/I0B
CTATHCTHKH (aHAJIOTMYHO METOIHKE H3JIOXKEHHOH B 11.5.8).

5.4 TIpuMeHeHHe MaKpOMOAENUpoBaHus npu paspadorke [TO]]

5.4.1 TlpumeHneHue MaTeMaTHueckux Makpomopeneit npu paspabotke IO
HanOoJiee IPUMEHHMO Ha CTagWH MONYYEeHMs HCXOAHBIX NAHHBIX AN pelleHus 3ajady
npoekta. Ha cTagusx BapuaHTHOrO MOZENUPOBAaHME W aHanu3a 3(pdeKTUBHOCTH
NPUHATBIX pelleHuH MaKpoMoJenb He II03BOJAET MNOIYYHUTh MNOCTATOYHYIO CTeleHb
JETANH3aLUH PEeKOMEHIyeMbIX NapameTpos8 oueHkH pewieHuit rmo OJ[J], oxgnaxoe ndaet
BO3MOXXHOCTb OLEHHUTh Mepepacnpe/iefieHue MoToKOB Ha Oosiee OOIIHMPHOH TEPPUTOPHH,
KOTOpPO€ MOXET BO3HHKHYTH BCJIEACTBHE NPHHUMAEMBIX PELIEHHIA.

542 TIlpn HanM4yuM AaKTyaIbHOH MakpOMOZENH TEPPHTOPHUH, Ha KOTOPOH
peinosiusgerca 1O, ee ucrionb3oBaHue ANA MOJYyYEHHUS] MCXOOHBIX NAHHBIX M OLIEHKH
niepepacnpeaeneHus NOTOKOB SIBIAETCH 00s3aTenbHbIM.

5.4.3 Ilpu oTcyTcTBUM MaKpOMOZENH HEOOXOAHMOCTh €€ MOCTPOeHUs AJi aHanu3a
pemenud T[1OJ] Ha noxanbHOM YpOBHE OLEHWBAaeTCs HMHIAMBHAYaNbHO U1 KaXAOTO
cly4as.

54.5 Tlpu nocTpoeHHH  MaKpoMOAENH  CJEAYET  PYKOBOACTBOBATLCH
peKoMeHJaLHsAMU, H3/10)KEHHBIMH B pazfene 6 HacTOSILIEro JOKYMEHTA.

5.5 Toctpoenune Mukpo(Mezo)Moaend yuactka Y JIC
5.5.1 B npouecce HayanbHOro MOCTPOCHHS MHUKPO- HJIH ME3OMOJENH MOXKHO
BBIAENUTE CAEAYIOLIHE TaNbL:
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1. HMMnopr pacTpoBoii HnH BEKTOPHOH OCHOBBI, coiepKalieil 1aHHbIE O FTeOMETPHU
ceTu (adpopoTocHuMiH, yepTexxu CAD), macwitabupoBaHue rnpu HeoOX0AUMOCTH;
AKTyanu3zauus wabnoHOB KaTeropHid Jopors;

HaneceHnue oTpe3koB H y3A10B Ha NOJIOCHOBY;

KoppekTHpoBka aTpubyTOB OTPe3KOB;

BBon atpubytoB u ocobenHHocTeH y3/M0B (THM yHOpaBneHus, MDapaMeTpsl
ynpaBAeHHsl, paclipeJeieHHe No Noa0caM, pacnonoxKeHHe CTON-MHHUN, YILIHPEHHS U T.1.);

6. Beox nyHkToB 00pa30BaHMA/MOT/IOLIEHHS MOTOKOB  (LUEHTPOMIOB) H
NpHCOEHHEHHE UX K OTPE3KaM CETH;

7.  Bsop tunos TC u MaTpul KoppecrnoHAeH1IH;

8. IIposepxa 3HaueHuW# riodanbHEIX NapameTpoB (napameTpst TC, cocTaB NMnoToka,
u ap.).

5.5.2 Kak npasuno, npu noctpoenun Mozenu YJIC B KadecTBe OCHOBBI
ucrione3yetcs: rpaduyeckas noanokka. Hanuuue KauecTBeHHOH MMOANOXKKU MOBBIILAET
HarfAsgHOCTh IMpPEACTaBA€HMA MOJENM M YNPOILIAET MNPOLECC BBOJA T'eOMETPHHUECKHUX
JaHHBIX. Hawnydmmm BapyiauTOM rpaduyeckoil MONOXKKH SABNAETCA aKTYalbHBIH
CIYTHHKOBEIH MM a3podOTOCHUMOK BBICOKOH neranuzauuu. Jlna Oonee geTanbHOrO
BBOJAa reoOMeTpHYECKHX MapaMeTpoB, OCOOEHHO IMpPH MOAENHPOBAHMH MPOEKTUPYEMBIX
pelleHuit, uenecoobpa3Ho HcMonb3oBaTh BekTopHble Yeprexu w3 CAD npunoxmeHuii.
Takue uyeptexxu no3sosisAoT HaHecTH aneMmeHTh! YJIC ¢ mMakcHManbHOW TOYHOCTBIO (1O
HECKONBKHUX caHTUMeTpoB). Kpome Toro, B KadecTBe IMOMJIOKKH MOTYT OBITh
ucrone3oBanbl  cion M3 [UC  npunoxeHwuii, a Takke mwobble  pacTpoBble
KapTtorpaguyeckue usobpaxenus. [IpousBoneHble H300paxkeHus MOcne UMIOPTHPOBAHUSA
B MOJeNb, KaK IpaBuiio, Tpebyrot MaciutabupoBaHus.

5.5.3 Ilocne 3arpy3kd H MacliTabHMpOBaHHA NOAJIOMNKH HA Hee HAaHOCATCS DIEMEHTHI
VAC. OxHako nepen HENOCPEACTBEHHO HAHECEHWEM OJJIEMEHTOB CHENYET MPOBEPUTH
napaMmeTps! pa3’NUYHBIX KATEropuil YNHL, KOTOphle MpEeACTaBieHbB B MpPOrpaMMHOM
NPOAYKTe [0 YMOJI4aHHI0. 3apaHee onpefeNeHHble apaMeTpsl A pa3uuHbIX KaTeropHi
yJHL, TaK{E KaK pa3pelleHHas CKOpOCTh, LIHPHHA MOJ0CH, (PYHKLUA CTOMMOCTH Npoe3aa
1 JpyrHe, Mo3BOJAT YNPOCTUTH NpoOLIecC HACTPOHKH napaMeTpoB anemenToB Y 1C.

HeransHyo uHdopMmanuio o BBoge napamerpoB YJC u OJIJ] cnenyer uckats B
PYKOBOIACTBAX K KOHKPETHBIM ITPOIrPaMMHBIM MPOAYKTaM.

5.5.4 BosbLIMHCTBO NpOrpaMMHBIX ITPOAYKTOB NMpefocTaBseT BO3MOXKHOCTE BBOAA
TPAHCNOPTHOH Harpy3KH AByMs criocobaMu: ¢ NOMOLLUBIO MaTpHUL, KOPPECAOHIEHLHI H C
NMOMOIIBIO BXOSLUIHMX I[OTOKOB W paclipenefneHus B ys3nax. Jns mnpeAoTBpallieHHs
BO3MOXHBIX OIIMDOK BO BCEX cCllyyasx pPeKOMEHAYeTcs HMCHONb30BaTh Crocod 3ajaHus
TPaHCIIOPTHOH HAarpy3KH C MOMOLIBIO MAaTPHL KOPPECMNOHIEHLIHIA.

5.5.4.1 [Ins dopMuUpOBaHHs MaTpHLbl KOPPECIIOHAEHLIMI B MEPBYIO OUYepPe/lb HYIKHO
onpenenuTbh TOUKH 00pa30BaHUA/TIONIIOLIEHHS [TOTOKOB, OHY MOTYT OBITh IMpefCTaBleHbI
BXOJHBIMH M BEIXOIHBIMU OTpe3KaMH WU creldanbHBIMH 00beKTaMK — LeHTpouaamMu. B
cily4ae HalU4yus LEHTPOUJOB HeoOXOAMMO NPHUCOEIUHHTH MX K O0Tpe3kaM ceTu. Kaxaprii
LIEHTPOH ] IpeAcTaBiseT coboil abCTpakTHYO TOuYKY reHepaldd U MOTJIOWIEHHUs NOTOKOB,
HanpuMep, KBapran XHRoi 3actpodku. [loctynm wu3 keaprana Ha YJIC wMoxer
OCYLUECTBIATLCA M3 HECKOABKHX BbIE3JIOB, TOrJa HEHTPOWZA MNPHCOEAMHAETCS K DTHM
BbI€3/laM C MOMOILLBIO CMelHanbHBIX coeuHuTeNeil. Ecnu cpeny BbIe30B cyLIecTByeT

I ESEN
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fiBHas HEPAaBHOMEPHOCTh, MOXKHO 3a]aTh IPOLEHTHOE COOTHOLLUEHHE, NUGO MO3BONHTH
Mozenu BeiGupaTe Hanbonee ynoGHEIiT Briesa. Hactpoiika 3Toro pacmpenesneHus Moxer
HIpaTh CYLIECTBEHHYIO POJib B a1€KBATHOCTH MOAEIH.

5.5.4.2 [lanee ciepyer ONpeAENTh HCNONB3YEMblE THIIBI TPAHCMIOPTHBIX CPEACTB.
Kak npaBuno, feneHue NpOMCXONMT Ha 3Tale MOArOTOBKH M MCHONB3YETCHS HA JTare
cOopa HCXOAHBIX NAHHBIX (/ETKOBbIE, IPY30Bbl€ MO TPY30MOXBEMHOCTH, aBTOGYCHl 1O
BMECTHMOCTH M T.A.). ORHAaKO JUIs JETaNnbHOro MOJEIUPOBAHHS MOXET MPOHCXOANTH
Gonee nonpobGHoe leneHHe, HanpuMep, AeNEHHME JIErKOBBIX ABTOMOOGHJEH MO CTeneHu
arpecCHBHOCTH BOXIeHUs H cobmoaenus TTI]I,

5.5.4.3 Ilpy Hanuuuu BBIUECTOSLEH MaKpOMONENH OKpYXaloLleH TeppHTOPHH
MaTpHLA KOPPECAOHAEHUUH s OKaIbHOTO NMPOEKTa JODKHA OBITh MOJY4YeHa U3 ATOM
MoJeiHn.

5.5.4.4 B cny4ae OTCYTCTBHS BBILECTOSIIEH MaKpOMOJENH HEOGXOAMMO OLEHHUTD
NOKAJIBHYIO MaTpuly koppecrnoHAeHuui. Hawbonee mocToBepHBEIM METONOM OLEHKH
TakoH MAaTpHUbI ABIAETCS (JMKCAUMA TOCYAAPCTBEHHBIX PErMCTPALMOHHBEIX HOMEPOB
aBTOMOOMIEA Ha y4acTKax BXOJa/BRIXO/i@2 B paccMaTpuBaeMylo 30Hy. MeTox aHaiu3a
HOMEpOB JIO/DKEH OBITH KCNONB30BAaH NPH OTCYTCTBMUH KakoH-nu6o uHpopMauuu o
MaTpHLE KOPPECNOHACHLMH Ha pacCMaTpUBaeMOM Y4YacTKe.

5.5.4.5 Ecmu uMeloTca NaHHEIE O CTPYKTYpe MaTpHIIBI KOPPECHOHAEHLHMI H3
npouutbIX  oGCiefoBaHUM, NI MONyueHWs aKTyalbHOH MATpPHUBl MOXET OBITh
UCMONB30BaH METOA BOCCTAHOBJEHWUA MATPHL KOPPECTIOHACHUMI MO NaHHBIM y4eTa Ha
CE4YEHUAX H NepeKpecTKax.

5.5.4.6 Marpuupl KoppecmoHAeHUMH I3 Kaxmoro kiacca TC M Kaxaoro
BPEMEHHOTO MMEPHOAA COCTAaBIAIOTCA B COOTBETCTBHHM C BbIOpaHHEIMM MeTOAaMM Ha
OCHOBE COOPaHHBIX HCXOAHBIX JaHHBIX.

5.6 Bepuduxauus Mmogenu

5.6.1 Tocne nepsoHayanbHOre BBOJA HCXONHBIX N2HHEIX, MPEXE YeM NepeiiTd K
3Tamny KanubpoBKkH, HEOOGXOAMMO OCYIIECTBHTH NPOBEPKY NPABHILHOCTH PaGOTH MOLENH
M BBCACHHOH HH(OPMALMH, 3TOT NPOLIECC Ha3bIBaeTCs Bepudukarueit. OT kadecTsa BBOA
Y MEpBOHAYANBHOH HACTPOMKH MOJENM CYLUECTBEHHEIM 06pa3oM 3aBHCHT HE TOJIBKO
TPYNOEMKOCTb JanbHeHedl KanuOpoBKM M BalMIaLUH, HO H BO3IMOXKHOCT HX
BBINIOJIHEHHS B PUHLUNE,

Llensio naHHOTO 3Tana ABNAETCSA NOATBEPXKAECHHE KOPPEKTHOCTH BBOAA JAHHBIX 110
CJNEAYIOLUINM acreKTaMm:

- OTCYTCTBHE OLIHOOK HENOCPEACTBEHHO NPH BBOAE YMCIEHHBIX N1APAMETPOB;
- KOPPEKTHOCTb 6a30BbIX HACTPOEK U COOTHOLLEHHI! 3/IEMEHTOB MOJEIH,
- yueT cneuuduyeckux $haxTopos.

5.6.2 B uactu npoBepku olHMOOK BBOJa HEOOBXOAHUMO YAOCTOBEPHTRECSH, YTO
BBCACHHBIE 3HAYEHHS TAKMX NMapaMeTpoB, KaK paspellieHHas CKOpPOCTh, OObeM IBHIKEHUS
MEXKHy MYHKTaMW OTNpaBNeHUs/HAasHAYEHUs, ANHTeNsHOCTs (a3, mapamerpsr TC W
APYTHX HHCJCHHBIX MapaMeTpoB COOTBETCTBYIOT COOpaHHBIM HCXOAHBIM JaHHBIM.
XapakTepHBIMH OMGKaMM Ha 3TOM 3Tane MOTYT GBITh NMPOCTBIE OMEYATKH, Hanpumep,
NIUITHUHA HOJB, MJIK HEMpPaBUABHAIH BEIGOP MO AN BBOAA 3HAYEHHUAL.
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Pexkomennyerca, uyToObl JTankl NEpBUYHOrC BBOAA HAHHBIX W BepH(HUKALKH
BBIMOJIHAJIMCE pa3HbIMM  crneuvaauctamu. Bepudukauuio nomxeH nposoauts Oonee
OMBITHBIA CrieLHanucT, NpeanoYTHTENbHO TOT, KOTOpLIH OyaeT 3aHHMaTbcs KanMOpoBKOit
MOJEIH.

5.6.3 llposepky KOppeKTHOCTH ©a30BBIX HACTPOEK U COOTHOLUEHWI 3NeMEHTOB
MOJIeNU clleAyeT NPOBOAUTE 10 KaXKAOMY 3JIeMEHTY OTAENbHO:

5.6.3.1 T'nmobanbHble NMapameTpsl.

K rnobanbHBIM MmapamMeTpaM MOXXKHO OTHECTH LUar MOAENHPOBaHHA, BPeMs peakUHH
BOJMTENEH, THN WCMONB3YeMON pa3HOBHAHOCTH MOJeNH MOBeleHHS M Ap. PasnuyHble
nporpaMMHbIe MPOAYKTB MMEIOT CBOH HapaMeTphbl TaKoro THIA.

5.6.3.2 O6wasn crpykrypa rpada YJIC u cxema O

B xone Bepudukauuu cieayer NpoBepUThs NPaBUIBHOCTE BBoAa 3neMeHToB Y/IC u
MX OCHOBHBIX [1ApaMETPOB, TAKHX KaK:

- paKTHYECKOE YHUCTIO TOJIOC;
- pa3pelleHHbIe HallpaBieHHs;
- pa3spelUeHHBIEe CKOPOCTH;

- YKJIOHBI;

- TEOMETpHA [TepecedeH .

5.6.3.3 [Ilapametps: TC.

Cneayet yTOYHHTE HCTIOL3YEMEIH B JAHHOM [IPOEKTE COCTAB THIIOB TPAHCNOPTHBIX
CpEICTB, a TAKXKE NapaMeTphl 3TUX THIOB, TaKHe KaK, JJIMHA, YCKOPEHUE, 3aMelIeHHe H
T.0.

5.6.3.4 Tlapamerpsl NOBeAEHUs BOAUTENEH.

Ha »rtane nposepku cnenyer o0oCHOBaHHO BhIOpaTh HadajbHBIE NApaMETPBI
NnoBeeHHs BOJAMTENeH, TaKHe KakK, CpelHss BpeMeHHas JUCTAHIMS, arpecCHBHOCTH
BOXK/JIEHH, HACTPOHKH MOJENH CMEHHI MOJIOC, JONA HapylIWTeneil CKOPOCTHOrO pexuma,
AOJIs1 BOAUTENEH IITI0X0 3HAKOMBIX ¢ paccMaTpHBaeMbIM y4yactkoM Y JIC u T.4.

5.6.3.5 [TIlapameTps! nepecedeHHii.

Ing HeperynupyeMbIX IepecedeHHUH CAEAYET TPOBEPUTh 3HAYEHHA TNapamMeTpOB
Mmoneny Bbibopa OeszoriacHoro npomexxytka. OHu OyayTr 3aBuceTs OT BUAHMOCTH,
reoMeTpuu nepeceveHus, THna TC, ypoBHs 3arpysku. KauecTBo HacTpolku Momenu
BbIOpa [MpOMEXYyTKa MOXET WIpaTh 3HAYUTEABHYIO PpOJib B BOCNPOH3BEAECHUH
NPOINYCKHOH crIocOOHOCTH CeTH.

Cnegyer mnpoBepuTh Kak paboTaloT WHTEHCUBHBIE T[OBOPOTHBIE [IOTOKH, CO
CKONBKUX pAROB (paKTUHUECKH OCYILECTBISETCA TMOBOPOT, CKOIbKO aBTOMOOMIElt
NnoMeulaeTcss B 30HE HAKOMIEHWS W KaKk OHHM BJMAIOT Ha [BHXEHHE B JAPYrUX
HanpasieHusx. Taioke ciedyeT NPOBEpPHUTH MOBEJleHHE BOJUTENE Ha MepeKpecTKax rae
BO3MOXHBI BJ0KHPOBKH BTOPOCTENEHHBIX HanpaBneHui W3-3a reperpysKu.

Ha perynupyeMmpIX IepecedyeHUsIX CIEeAyeT TLUATeNbHO I[pOBEPUTH HACTPOHKH
napaMeTpoB PperyiupoBaHUA, TakWe Kak, nodasHelit pasbesf], ANMUTEIbLHOCTH UMKNA,
OCHOBHBIX M NPOMEXYTOUYHBIX TaKTOB, apaMeTphbl aJanTHBHOTO H KOOPAUHHPOBAHHOIO
ynpasjieHus. [lapaMeTrpsl  perynupoBaHus  cIeAyeT CBEpPUTbh C€  HMeloIeHcs
AOKyMeHTauued H ¢ pesynbTataMd obcnegoBanuii. KimioueBoli napameTp, KOTOpbIi
NOJXKeH MaKCHMajIbHO COOTBETCTBOBATh PealbHOCTH — 3TO MOTOK HACBILIEHKUS B CEYEHHH
crorn-nuHuM. CnenyeT TILATeNAbHO MPOBEPUTh BIHUAHHME HAa MOTOK HACHILIEHHSA TaKHX



31

(haKTOPOB KaK TPACKTOPHA NBH)KEHHS, YKNOHBI, BHAMMOCTb, COCTAB IOTOKA, LIKpUHA
NI0JI0C, MOMEXH CO CTOPOHB! MEILIEXOJ0B, BENOCHNEANWCTOB, ocTaHoBOK TOIT u T.1. Ha
NoaxoAaxX K MEPEKPeCcTKaM ClledyeT NPOBEPUTh YHACTKH, FAe NMPOMCXOAHT CMEHa IOJIoC
A1 COBEPIIEHHA MOCIENYIOIHUX MAHEBPOB.

5.6.3.6  OcobeHHOCTH B3aMMOAEHCTBHS PA3IUYHEIX YYACTHHKOB JBHYKEHHUS.

Cremyer npoBepuTh HAacKOJNBKO HGCTOBEPHO BOCIIPOM3BOAMTCH B3aHMOJEHCTBHE
TP2HCMOPTHOTO MOTOKA € MEIleXOAaMH, C BENOCHNEANCTAMH M C TPaHCMOPTOM 06Iero
monp3oBaHMA. BsaumopelicTBMe ¢ memwexonamMH TIPOMCXOAMT B OCHOBHOM Ha
nepexpecTkax. Ciieiyer ABHO MOJEIHPOBATH TAKOE B3aUMOJEHCTBIE TONBKO TaM, IJie 3TO
OKAa3bIBACT CYLUECTBEHHOE BIMAHME Ha YCIOBHA MBIDKEHHS, HaNpHMeEp, NOMEXH NpH
COBEPLIEHHH TIOBOPOTOB, HEPEryJUpyeMBIE NepeXoibl € BBICOKOH HHTEHCHBHOCTBIO
NELIEXO00B, PEryupyeMble MepeceueHus C BEI3bIBHOM MNeluexoaHoit pazoii.

Heobxoaumo mnpoBepuTH KaK NPOMCXOAWT ABIKEHHE TPAHCNOPTAa OBLIEro
NONL30BaHMS, OCOOCHHO B 30HE OCTaHOBOYHBIX MYHKTOB. BHuMaHue cneayer ofpaiuats
Ha TakWe BOMPOCH KaK ()aKTHYECKOE pachucaHHe JABMXEHHS, OCOBEHHOCTH
MaHEBPHPOBAHHS, BPEM: MOCAJKH/BBICA/KH NACCAKMPOB, CKOPOCTH ABMKEHHS H T.A. IIpu
HAIWYHH BBIAENEHHBIX MOJIOC H IPHOPUTETHOIO MpOINycKa, HeOOXOAUMO MpPOBEPHTH HX
paboty. Ocoboe BHHMaHHe HEOOXOAWMO YHENHTH OCTAHOBKAM TpaMBasi ¢ BBICAZKOM
naccaXXipoB Ha NPOE3XNYI0 HaCTh H Bble3[y aBTODYCOB M3 NIOKANBHBIX YIIHPEHHIA.

5.6.3.7 [IlapameTpsl HarpysKH.

IIoMHMO KOHTPONS NpPAaBHIBHOCTH BBOAA YMCIEHHBIX 3HAYEHMH napameTrpos
TPAHCMOPTHOH Harpy3kH HeoOX0JHMO NMPOBEPUTH CNEAYIOIIHE MOMEHTbI: COCTAB MOTOKA
no tunam TC, pacnipesenenue cnpoca no BpeMenu (MHTEpBAIL! 5-15 MHMH), KOPPEKTHOCTb
MaHUMYIAUHE Ha MATPHLIAMHA KOPPECTIOHAeHLHIA (IPX HEO6XOAUMOCTH).

5.6.3.8 Ilapametpsi Monenu BriGOpa MapiIpyTa.

B cnyuae ecnu paccmatpuBaeMsbiii yuactok YJIC MMeeT BO3MOXHOCTH NBHKCHHS
aBTOMOOMNEH MO pasHBIM MapIUPyTaM W 3TO paclpefeieHHe MOXeT MOBIMATh Ha
Pe3yNbTaThl, HEOGXOAMMO yHenuTs ocoboe BHHMaHMe BHIGOpY u HacTpoiike MOAEeNH
BeiGOpa Mapuipyta. Ha arane Bepudukauun Heo6X0aHMO MPOBEPUTH CEAYIOIHE
acrneKThl:

- 060CHOBAHHOCTE BLIGPaHHOI MO/IENH pacipeieNieHHsl TOTOKOB 10 MapLpyTam;
- BBIOOp 6a30BBIX HACTPOEK 3TOH MOMEIH; '

- cnocob $hopMHpoBaHHs PYHKLMH CTOUMOCTH NPOe3Na;

- IapaMEeTPbl OTPE3KOB, BIHSAIOIME Ha BEIOOP MapuIpyTa.

5.6.4 PexomeHayeTcs HCNONB30BaTh CAEAYIOLIHE METOHbl BLIABAEHHS OLIMGOK
BBOAA:

I. TlpoBepka mnpaBunbHOCTH BBOja aTpUGYTOB OTPE3KOB NyTeM LBETOBOrO
Bbllenenns. llpeToBoe orobpakeHHe MO3BOAMT GHICTPO ONpPEAEHTH OTPE3KH C
HeMpaBUNBHBIMH aTpUOYyTaMu;

2. 3amyck mozenu ¢ HeGobLION 3arpy3koii (Metee 50 % ot MMKOBO#) /Ns noucka
BO3MOXHBIX OWMGOK. EciiM NpH HeBBICOKOH Harpyske o6pa3oBbIBAlOTCS 3aTOphl, TO
BEPOATHO 3TO ¥3-3a OLIMOOK; '

3. TlpocnenuTs HeckoisKO TpaekTopuit ABwkeHHs TC Mo KIOYEBHIM MapLIpyTaM.
Orcneauts HenpeBUACHHBIE TOPMOXEHHS U CMEHY M0JIOC;
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4. 3anyck mozenu ¢ 50% 3arpy3koii M BBILIE AN aHAIH3a PEATH3yEMOCTH CIpoca.
Cnenyer npoBepHTh BeCh JIH CIIPOC BXOWT B CETh, M KAKOi POLEHT BBIXOIMT.

5.6.5 Ha Beixope stana BepudHKalKy MOJENb JOJDKHA rapaHTHPOBAaTh OTCYTCTBHE
OLIKOOK BBOJA H NPaBWILHOCTh HACTPOMHKM OCHOBHBIX 3/IEMEHTOB M HX COOTHOLUEHHI,
T.€. I0JDKHA ObITh MOTHOCTHIO FOTOBA K KaNHOPOBKE.

5.7 Kanubposka moznenu _

5.7.1 KanubpoBka — ofHH M3 BaxkHeHLIMX 3TanoB MOCTPOEHHS MOAENH HIO6Oro
Tuna. Llensto stana kanubpoBku siBiIseTCs HacTpoilka MOAENH TakuM obpaszoM, YToGbI
BBIXOJHbIE MApPaMeTpbl MOAENH B JOCTATOYHOH CTENEHH COOTBETCTBOBAIH PpEaNbHO
HabJII0JaeMbIM 3HAUEHHAM.

CoBpemeHHEle  NpOrpaMMHBIE  KOMIUIEKCHI ~ MMMTALMOHHOTO  MUKPO M
ME30MOJIENUPOBAHHA BKIOYalOT B cebd Habop pasnmuuHbix cyOmozenei, Kaxcaas u3
KOTOPBIX HMMEET CBOM HACTpOfikW. 3ajava sTama KanubpoBKM — OIMpPEHENUTh TaKOe
COYeTaHHe 3HAYEHWH [apameTpoB, NpM KOTOPOM JOCTHraercs BbiOpaHHasd CTeneHb
COOTBETCTBHS I10 K/TIOYEBRIM BBIXOAHBIM [apaMeTpaM.

[Ipoenenue kanubpoBkM Mozenn — 5T0 Haubosnee TPYHOEMKHWil 9Tam, ero
BBINOJIHEHUEe TpeGyeT HauBbICLIeH KBATHGHKALNY CELUATHCTA 110 MO/ENTHPOBAHHIO.

5.7.2 Ha Bxome 3rana kamuOpoBKM HOMKHAa OBITh TINATENBHO NPOBEpEHHAs
(BeprUUMpPOBaHHAA) MOJENb, B KOTOPOH OTCYTCTBYIOT Kakue-mubo owmubku BBOAa H
BbIOpaHBl 060CHOBAHHbIE HAYAIbHEIE HACTPOMKH U apaMETPBI.

5.7.3 YuureiBas 3HAYMTENBHOE YHCIIO HACTPaHBAEMBIX MapaMeTpoB HEOGXOAMMO
NIPUACP)KUBATECA  OMNpeJIEJICHHOH CTpaTernd, T.€. TpaBHl W IOCHEA0BaTENbHOCTH
BEiCTBHIA.

5.7.3.1 Ilpexne 4yem MpHCTYNaTh K KaiuOpoBKe KOHKPETHOH MOMENH JOKANBHOTO
y4acTka, cneayer ybeauTecs, 4YTO mapaMeTpsl 6a30BEIX Mojenedl  moBeeHus,
UCTIONb3YEMBIX B AAaHHOM MPOAYKTe, HACTPOEHbl TaKMM 00pa3oM, YTOOB! MaKCHMAibHO
COOTBETCTBOBATE MECTHBIM 0cobeHHOCTAM. B ofmem cnyyae He pexoMeHayercs
MCMOJIB30BaTh YCTAHOBJIEHHBIE 110 YMOIYAHHUIO flapaMeTpsl 6a30BEIX Mojeseill MoBeneHHs
B NpoLiecce KanuOpOBKH JIOKANBEHBIX MOAENIEH.

5.732 [ina BpibOpa 3HaueHMii HauaNbHBIX M[apaMeTPOB  PeKOMEHIyeTcs
BOCMOJNB30BaTbCA JAHHBIMH HMMEIOIIKMXCS HWCCNENOBAHHM MECTHbIX o0coOeHHocTed
JIOPOXKHOTO /IBMKEHHMS WM NMPOBECTH TaKHe HCCieoBaHus. THNbL TaKMX NapaMETpoB
MOTYT BapbUpOBaThECA B 3aBHCUMOCTH OT KOHKpeTHOTO CITO, OCHOBHBIMH ABJSAIOTCH:

- BpeMs peaKL 1K BOJUTenek;

- 3HaYEHHs YCKOPEHUH M 3aMeajieHHii;

- BpeMeHHas aucraHuus (headway);

- AUCTaHIKs B OYepenu;

- CTeMNeHb CobMI0eHH OrpaHHYeH I CKOPOCTH;
- 1OJ151 BOAMTENIEH, HCIIONB3YIOLMX HABUTATOPEI,
- U ap.

5.73.3 Bce MHOXecTBO NapaMeTpoB, AOCTYNHBIX Ui KaluOpOBKM, cleayer
pa3fenuTh Ha 1Be KaTeropuHu: ' '

1. IlapameTpsl, 3Ha4€HMA KOTOPBIX HE BBI3BIBAIOT COMHEHHI B JOCTOBEPHOCTH M
MOTYT ObITh HCKIIIOUEHBI H3 MpoLecca KalHOpOBKH.
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2. IlapaMeTpbl, B 3Ha4€HMAX KOTOPBIX CHELMAIMCT He YBEPEH H CUHUTAEeT
HeOoOXOAMMBIM HX HACTPOMHKY.

5.73.4 TpynoeMKkocTh JaanbHeiimlero mnpouecca KaluOpDOBKH M  KauecTBo
MONY4EHHOH MOJeN BO MHOIOM 3aBHCHT Ha [aHHOM IUare OT KBANH(HKALUWH U ONbITA
cneunanucta. C TOYKHM 3peHHS TPYHAOEMKOCTH CNEAyeT CAENaTh BTOPYIO rpymmy
apameTpoB Kak MOXXHO MEHBILE, NPH 3TOM HEOGXOAUMO TaKOe KOJTHUYECTBO NapaMeTpoOE,
YTOOBI COXpaHMTH TMOKOCTE HACTPOMKH M He HaHEeCTH yuepba KauecTBy HTOroBoii
MoAeH. -

5.7.3.5 Tlocne BbiGOpa mMapaMeTpoB, KOTOpBIE MOAJEKAT HacTpoHKe, UX cleayeT
Pa3CIMTL HAa TE, KOTOPHIE OKAa3bIBAIOT HENOCPEACTBEHHOE BIMAHHE HA MPOMYCKHYIO
CIIOCOBHOCTD (HanpuMep, BpeMeHHas JUCTAHIMA), H Te, KOTOpBIE OKa3bIBAIOT BIHAHHE Ha
KOMHECTBEHHOE paclipeieNieHHe TPAHCIIOPTHLIX I0TOKOB (HanpHMep, napaMeTphl BEIGopa
MaplupyTa).

5.7.3.6 Ilapamerpsl, oOKasbIBalOLIME BNMAHME Ha NPOMYCKHYI0 cMOCOOHOCTS,
KaHOpYIOTC NeEpBBIMH NPH HEH3MEHHBIX NapaMeTpax crpoca, a 3arteM HaoboporT.
BHyTpu 3THX rpynn mapaMeTpsl AeATCA Ha robanbHble, KOTODEIE OKa3blBAIOT BIHAHUE
Ha BCIO MOJeNb, W JIOKANbHEIE, BIHAIOLINE HA MOBEJEHWE HA OTACABHEIX OTpe3Kax H
y3nax. B nepsyio ouepens kanubpylorcs rio6GanbHble napameTpsl, - 3aTeM TIpH
HEOOX0JKWMOCTH HaCTPaHBAIOTCA JIOKATBHBIE.

5.7.3.7 Takum obpazom, MOXHO chopmynHpoOBaTL CHNEAYIOLLYIO
NoCNeN0BaTeNbHOCTS AEHCTBUH KaMHOPOBKH JIOKATILHOM MOJENH:

Illar 1. IlpoBecTH npoBepKy NpaBHIBHOCTH BBOJAA MCXOIHBIX JAHHBIX, BBIOpATH
NEpeueHb ¥ 3Ha4Y€HUs NapaMeTPOB, He MoJexalluX Kanubposke, DTan aHaNN3a OLIMG0K
BBOJI2 AIB/IAETCS KpaliHe BaXKHBIM, HENb3s JOIYCTHTE TOrO, uTobbI Mpomece KanuOpoBKH
3aKJII0YaNICA B KOMMNEHcaluH oKrOoK BBOIA.

Illar 2. BeinonHUTE HawanbHEIH nMpouecc KanubpOBKH ¢ HAaCTPOIKO MapameTpos,
BIMAOMMX  HAa [NPOMYCKHYIO CHOCOGHOCT M JOGHTBCS  yHOBIETBOPHTENBHOIO
COOTBETCTBUA C HabMOJaeMBIMH B peanbHOCTH 3HAYEHHWAMH. B NEepBYIO OYepeldb
KalMbpyloTcs rnobanbHble NapaMeTpsl, 3aTeM NoKanbHeie, Ha nansoM 3Tane napameTpsl,
BJIMAOLINE HA CNpOC, HE MEHAIOTCA, HO JONMYCKAETCS MCKYCCTBEHHO YBENHUYHBATE
Harpy3ky, 4T00bl OLEHHTH MpOMYCKHYIO CcrocOGHOCTb. JIaHHBIH 5Tam TaloKe HMeeT
B2)XHOE 3HA'CHNE, MOCKONbKY NPOMYCKHasA COCOGHOCTE OKa3bIBAET MPAMOE BIWSHHE Ha
nokasaTtenu paboTel ceTH. : :

Hlar 3. BemonHuTe BTOpOil 3Tan kamuGpoBKM C (PUKCHPOBaHHBIMH 3HAYEHHUSIMH
MapaMETpPOB, MOJNYYCHHBIX Ha NpeAblAyileM Liare. VI3MEHAIOTCA TONBKO MapaMeTps,
BIMAOWME HA paclipefieiecHHe NoTokoB. B nepsylo ouepens xanubpyioTcs rinoGaipHbie
fapaMeTpel, 3aTeM JIOKAJILHEIE.

Ilar 4. Ouenxa o6imux nokasateneii MOaENM Ha MPEIMET COOTBETCTBUS peanbHBIM
3HAaYeHHAM (BpeMs NBWXEHMSA, MIMHBI Odepedeil u ap.). HomyckaeTcs MUHMMAanbHas
HACTPO#iKa JIOKAIBHBIX NapaMeTPOB 0GOUX THIMOB IIPH HEOGXOAMMOCTH.

5.7.4 Kanubposka nponyckHoii cnocoGHocTH.

5.7.4.1 3anaueii xanuGpoBKM MPONYCKHON CNOCOBHOCTH ABISETCH TIOMCK TaKoro
Habopa mapaMeTpos, TpH KOTOPOM HaGMIOAAETCH. MAKCHMANBHOE COOTBETCTBUE
MOJIENBHBIX 3HAYCHHH C 3aMEPEHHBIMH 3HAYEHHAMH NPOMYCKHOI COCOBHOCTH

5.7.4.2 Buibop MecT mns wu3MepeHus NPONYCKHOH CNOcOOHOCTH 3aBUCHT OT
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CYLIECTBYIOLIHX  YC/IOBMIH  JIBWKEHHSl Ha paccmarpuaeMod  teppuropuu. Jns
HeperyfiupyemMblX y4acTKOB 2TO MeCTa ie MOKHO HabnoaaTh yCTOHUMBBIE OUepeaH XOTS
Ovl B Teuenue 10-15 munyt. [TponyckHas cnocobHOCTL onpeAenseTcs KAK HHTEHCUBHOCTD
pa3be3fa aTod ouepend. Jns nonyvenus HeoOXOAMMbIX pe3yNbTaTOB ClielyeT MPOBECTH B
KaXoil TOYKE HECKOABKO 3aMepoB, BBIUHUCIMTB CpeJHee W [PHBECTH K YAacOBBIM
3HAUEHHSAM.

5.74.3 Ha nepekpectkax co cBeToGOpHBIM peryldpoBaHHeM [N W3MepeHus
MOTOKA HACBHILEHHUS [JOCTATOYHO Hanuuusa ouepea u3 10 asromobuned (cwm.
CYLLECTBYIOIIHE MeTOOUKH [2,3]).

5.7.4.4 Ina kauecTBEHHO! OLEHKH Ha JaHHOM 3Talle peKOMeHayeTcs BeiOUpath s
ananuza okono 20-30 % mnepexpecTkOoB paccMaTpUBaeMoil CeTH, HO He MeHee 3-4.
YyacTkH, BEIOpaHHbIe A5 OLEHKH MPOITYCKHOH CHOCODHOCTH, M0 BO3MOXKHOCTH JOMMKHEI
ObITE M30JIMPOBaHBl JApPYFr OT Jpyra, T.e. He clelyeT BbIOHWpaTh, HampuMmep,
nociegoBaTenbHbIe NepeKPECTKH OHOH MarucTpany.

WMUTAUMOHHBIE MMKPOMOJENH He HMEIOT SBHOTO BBIXOAHOrO mapaMeTpa
«TpOIYCKHasA crnocobHOCTE». MOXHO TONBKO 3aMEpPHUTh, CKONBKO aBTOMOOHIEH npoLio
yepe3 OnpedeNeHHoe ceueHHe. VI3MepeHHsi NpPOMYCKHOH crnocoOHOCTH B MOJENH
NPOBOAATCA aHAJOTMYHO peaNbHBIM y4acTKaM ¢ y4eToM (YHKLIHOHaNa KOHKpPETHOro
NpOrpaMMHOTO MPOJYKTA.

5.7.4.5 OcHoBHbIMK rjobaibBHBIMH TapamMeTpaMH N KanuOpPOBKH MPONYCKHOH
crIocoOHOCTH SBINAIOTCS BpeMeHHas JUCTAHLHS MeXAy aBTOMOOWUISIMH M BpeMsi peakius
BoAUTeNeH (MU MX 3KBUBAJTIEHTHI).

5.7.4.6 Ecnn nocne HacTpoHKu rinobGansHBIX MapaMeTPOB OCTAlOTCA YYacTKH €
HEYIOBNETBOPUTENbHEIM COOTBETCTBHEM MOJAESBHBIX M peajsHBIX MAaHHBIX, CHeayeT
NpoBecTH KanuOpoBKy NOKanbHBIX NapaMeTpoB. [lockoneky npomyckHas crnocoOHOCTH
AIBJIAIETCS KIIOMEBbIM [1apaMeTPOM, YAOBIETBOPHTENBHBIM CYUTAETCS PACXOMIEHHE MEHee
3 %.

Hactpoiika nokansHBEIX mapaMeTpoB IMO3BOJIAET y4YeCTh BIHSHHME TaKuX (pakTopoB
KaK NOMEXM OT [PUNApKOBaHHBIX aBTOMOOuUIIeH, COCTOSHHME TIOKpPBITHSA, YCIOBHS
BHIUMOCTH, y3kas ofounHa M T.M., KOTOpBIE He 33Jal0TCA B IBHOM BHUIE WU He BXOAAT B
COCTAaB MCXOJAHBIX JaHHbIX. ONHAKO clieqyeT M3MEHATh 3TH NapaMeTpbl MUHMUMaJIBHBIM
obpazoM M 1npH BeckoM 0OOCHOBaHMH, OCOOEHHO eclM B JajbHEHIUEM aHanu3e
O’KUIAIOTCS H3MEHEHHS B XapaKTepe Harpy3Kd Ha 3TH y4acCTKH.

5.7.4.7 KateropuueckM He OOMYCKaeTcs TMOHWXKATh pa3pelleHHYX CKOpPOCTh
OBHIKEHHS HA CEKLIUU AJI BOCHPOU3BEAeHHSs JBHKEHHS [IPH 3aTOpe.

5.7.5 Kanubposka crpoca.

5.7.5.1 B kauecTBe OCHOBHBIX KaJIMOpOBO4YHEIX MapaMeTpoOB Ha AaHHOM JTarme
OyAyT HCIIONB30BATRCA:

- obBeM HarpysKH;

- €€ pacnpefeneH|e BO BpeMeHH;

- [lapaMeTphl OCBEAOMJIEHHOCTH BOAUTENEHH;
- pyHKLMH CTOMMOCTH Ipoe3fia Mo OTpe3KaM;
- CKOpOCTH CBODOAHOrO ABHIKEHHS;

- napaMeTps! BeIOOpa MapLipyTa H T.A.
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B cBo ouepeab OCHOBHBIM KpHTepHEM KauecTBa KanHOpOBKHM Ha AAaHHOM 3Tarie
Oyner ABAATLCS COBMajeHHe MOJAENbHbLIX H HADNIOAAEMBIX HHTEHCUBHOCTEN ABHIKEHUS HA
yuacTKax W MosopoTax.

5.7.5.2 I'nobansHBIMEH napaMeTpaMu OyayT sBASATHCS NapaMmeTpb! MoaeneH Beibopa
MaplipyTa, (pYHKUHH CTOMMOCTH, MapaMeTpbi Kkateropuii ynuu. Jnsa noxanbHo#
HacTpoHkd OyAyT HCTONB30BaThCS Te e MapaMeTpbl, HO AN KaXI0ro OTAENbHOrO
y4acTka.

5.7.5.3 Huxe npuBefeHB! NMpUMEph! BIHSHHUS PasAHHHBIX MapaMeTpoB, HanGonee
YacTO BCTPEYalOIMXCA B IMPOTPaMMHBIX KOMIUIEKCAX MHKPOMOJENUPOBAHNA, Ha
nokasarend ¢YHKLUHOHHpOBaHUS Mojenu. [lapamerpsl B Lensx KanuOpOBKH MOYXHO

KnaccHPHUIUPOBAaTh MO TPEM FpyNnaM COMIAcHO CTEMEHH HX BIUAHWA HA BBIXOAHBIE
pe3ynbTaThl UMUTALMH;

- rnobalbHbIe apaMeTphl;

- MapaMeTpsl CEKLIUH;

- MapaMeTphbl THIIA TPAHCIIOPTHBIX CPECTB.

I'nobanpHble NapaMeTpsl.
['noGaneHele MapaMeTps! BIHAIOT HA BCe aBTOMOOHIM HE3aBUCUMO OT MX THMA NpH

IOBHYXEHHH B JII0OOM MecTe CeTH, HarnpHMep:

- BpeMst peaKLMU BIUsieT Ha:

O MPOMYCKHYI CMOCOOHOCTH CeKIMH (MeHbllee BpeMs peakuud — Oonbpluas
MPOMYyCcKHas CrIOCOOHOCTE CEKLIMH ),

O TPpOMYCKHYIO cnocoOHOCTh nepeceueHHH M TPUMBIKaHWH (MeHblUee BpeMs
peaxiuy — GosplUas NPOIyCKHas cIOCOOHOCTD);

- BpeMs peaKkLMK NPH OCTAHOBKE BIHAET Ha:

O  MOPOMYCKHYHO CIOCOBHOCTE CeKLUMH (MEHbIUEee BpeMs peaKlMH IpH OCTaHOBKE —
Oosbliasi MPOMYCKHAA CIOCODHOCTE CEKLIMHU);

© mnapaMmeTpbl ouepenu (Oonbilee BpeMs peaKLMH IPH OCTaHOBKE — OonbllHe
JUTHHA OYepeaH U BpeMs OCTaHOBKH);

- ckopocTH 00pa30BaHUA ¥ pacceMBaHus odepeeil BNHAIT Ha:

O TMOoBeJeHHe B KENTBIX 30HaX (30HBI BHYTpPH IMepeKpecTKa, IAe 3alpelleHa
OCTAaHOBKa);

O  CTaTHCTHKY ouepeneii;

-MapaMeTpel MOJENH clieAoBaHHA (Konu4yecTBO aBTOMOOMIEH, paccTOsHHUE,
MaKCHUManbHBIH pa3bpoc CKOPOCTH) BIUAIOT Ha:

O  CTeneHb MaBHOCTH Tpaduka;

©  CHTyalHH CINUSHHS [TOTOKOB;

- napaMeTpsl MOJENH CMEHbI TOAOCH (MPOLEHTH 0OroHa ¥ BO3BpaTa) BAHSAIOT Ha!

O  pacnpefelieHHe MOTOKa 10 I00caM;

O  MapameTphl MOTOKOB HAa MarucTpansx;

- BBIOOp MOJIENH CAUSHUS OTOKOB [O3BOJSIET:

©  YMEHBIUUTb MPOMYCKHYIO CIOCOOHOCTh MPUMBIKaHHUS;

O  YBENHYHUTH NPONYCKHYIO cIOCOOHOCTH NPHMBIKAHUS,

©  COKpaTHTb KONHYECTBO aBTOMOOMIEH, NOCTUralollMX TMONHOH OCTaHOBKH K
KOHILY MOJIOCEI pa3roHa.

[TapameTpb! ceKkLUH.
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[MapameTpbl cekUMM BAWSIOT HA BCE ABTOMOOWIW HE3aBUCHMMO OT WX THIMA [PH

JBHXKEHHH 1O onpeaeneHHoit cekuyu ceTh. BoT HekOTOpbIe nMpUMephl:

- OrpaHuyeHe CKOPOCTH BIIHUSET Ha:

O cpelHiow ckopocTh (Donbluas paspelieHHas CKOpocTb — Oonbluas cpefHss
CKOPOCTB Ha CEKLIMK);

o cpenHee Bpems npoe3na (6onsluas paspelleHHas CKOPOCTh — MEHBLLIEE CpefHee
BpeMs [poe3fia 110 CEKLHH);

- CKOPOCTB Ha MOBOPOTE BIHSET Ha:

O  TPOIMYCKHYIO CIMOCcODHOCTE MoBopoTa (Oosblias cKopocTh — 6olbLiuas
NpONycKHas crnocobHOCTR);

O  BpeMs npoesna (bonbias CKOPOCTb — MEHBLLIEE BPEMsi [IPOe3a);

0 cpenHiol ckopocth (Oonbpluas CKOPOCTh Ha MOBOpoTe — Oonsbluas cpeiuss
CKOpOCTE);

- paccTosiHUEe BUJAUMOCTH BIHSAET Ha:

O  MOBeAEHHE NPH BHINONHEHHU NMPEANHCAHHH YCTYIHUTh LOPOTY;

- IUCTAHLUHH A0 30HBI CMEHEI MOJIOCH! BIUSIOT Ha:

O  paclpefeNeHHe Mo nojocaM Mnepes nepekpecTkamu;

©  cuTyauuH ONOKHpOBaHUS,

- IUCTAHUMS Ha MPUMBIKAHUH BIIUAET Ha:

O  TPpOMYCKHYO CrlocOOHOCTH NPUMBIKAHMS,

O  HCHOJB30BaHME KpaHHeH IpaBoil MOJIOCHI.

ITapaMeTpsl THIIOB TPaHCMOPTHBIX CPELCTB .

ITapaMeTpel THUNOB TPAHCIOPTHBIX CpPeICTB BIMAIOT Ha aBTOMOOHAHM
OIpeAeNIeHHOrO THUIIA HE3aBUCHMO OT HX MECTOMNONOXKEHHUA B CETH, HAlPHMEp:

- MaKCHMallbHas JKejaeMas CKOpOCTb, MAaKCHMAalbHOE YCKOpEHHE, HOpMAaJbHOE H
MaKCHMAalbHOE TOPMOKEHHE, IPHHATHE OrpaHHUYEHHs CKOPOCTH BIUSIOT Ha:

O  CKOpOCTh, BpeMs fpoe3fia, pacCeHBaHHE OUepeaH, BO3MOXHOCTh CMEHBI I10JI0CH!
U Ip.;

- MUHUMalibHasl JUCTaHLUA MEXAY aBTOMOOUIIAMH BIHSET Ha:

O TMpOMYyCKHYH cnocobGHocTs (MeHbluas AucTaHUMs — Oonsluas MNponyckHas
CrnocobHOCTh);

O  ANMHY o4epeau (MeHblIas UCTAaHLUMA — MEHbLLIAS JJIHHA OYEpeH );

- BpeM Ha BEINOJIHEHHE NpeJMHCaHus YCTYNHTh JOPOrY BIUAET Ha:

©  MPOMYCKHYIO CMOCOOHOCTh NOABE3AA K MEPEKPECTKY U MPHUMBIKaHUS;

o  ONoKHpOBaHHUE BO3MOYKHOCTH CMEHBI [1OJIOCHI;

- BBIMONTHEHHE TIPEANUCAHUN BIUSET Ha:

O  HCNONL30BaHHME HOBBIX MapLIPYTOB.

Ouenka o611MX nokazaTeneH.

5.7.6 Ha nocnenneit craguu KkanuOpOBKM OLIEHHMBAIOTCA OCHOBHBIE [OKa3aTeNnu
paboThl MOJENH B LENOM ¢ CPaBHUBAKOTCH ¢ cobpaHHBIMU B pe3ynbTare obcnenosanuii. K
TaKMM [OKa3aTessiM OTHOCATCHA, HanpuMep, BpeMeHa MNpoe3fia MEXAY KOHTPOJLHBIMH
TOUKaMHM, 3aMEpPEHHble METOAOM [aBalollero aBTOMOOGUIN, NMOBeAEHHE ouepenei, HX

CpelHss AMMHA, MPOLOMKHTENBHOCTE H XapakTep (HOPMHPOBAHUS, 3aMEPEHHBIE 3aEPIKKH
U T.IL.
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B cnyuae cyuiecTBeHHBIX pacXoxaeHHH Ha AaHHOM aTane jJonyckaercd HeOonbluas
noAcTpoiika mnapameTpoB wmofenu B npepenax 10-15%. Heobxoaumocte B Oonee
CYLLIECTBEHHbIX KOPPEKTHPOBKAX MOBOPHT O HEKAYECTBEHHO BBIMONHEHHbIX MPENbIAYLLHX
arax KannopoBKH.

Koneuynass uens KanubpoBkM MoJeNH — KOMIIDOMHCC MEMAY YCHIIHSAMH,
3aTpayeHHbIMU Ha KaluOpOBKY, H TOYHOCTBIO BOCIIPOM3BENEHMS MOJENbI0 pealbHOH
cHTyauuH. B kauecTBe KpuTepHeB [ 3aBepLUEHHS KaNWOPOBKH HMMUTAUHOHHBIX

MHKpOMoOZeNeif pekoMeHIyeTCss MNpPHMEHATb Cledylollie 3HaueHHUs  OCHOBHBIX
noka3sarenei (Tabauua 7).

Tabnuua 7 — Kputepuu kauecTa KaTHOPOBKM HMHTALMOHHBIX MUKPOMOZENei
KpuTtepin 1 noxkazateau Ipiemaemsie
JHAYMCHHA

M HTeHCHBHOCTH MOTOKOB (aBT/4), pa3HULA MEKIY
CMOAENHPOBAHHBIMH H HabMIONAEMBIMH
Ha otnenbHBIX OTpe3kax

o 15%, ana notoka ot 700 aBt/u go 2700 aBT/u > 85% cnyuaes
Ilo 100 aB1/u4 anst notoka no 700 aB1/u > 85% ciyuaes
ITo 400 apt/4 nns notoka 6onee 2700 aT/y > 85% crmyuaeB

B 1enomM nmo cetH
no 5% > 85% cnyuaeB

GEH craTucTika — Ha OTAENLHBIX OTpe3Kax
GEH <5
GEH crarHcTHKa — B LIEIOM 110 CETH
GEH <4
BpeMena ABHKEHHS, pa3HULA MEXIY CMOJENHPOBAHHBEIMH H
HabnogaeMbIMH
JTo 15% (unu 1 MHHYTH!, B 3aBUCHMOCTH, uTO OONBIIE) > 85% cnyuaes

[ToTOKH HacHIIEHHA B CEUEHHH CTOM-AHHHIA, PasHHUA MEHIY
CMOLENHPOBAHHEIMHA H HabnonaeMbIMH

He 6onee 3% 100% cnyuaes
HAnunsl ovepeneii, pasHHLa MEXIY CMOASIHPOBAHHBIMH H Ha ycMoTpeHHe
HaOmoaaeMbIMH CIEllHATHCTA
JIns cpaBHeHHs pekoMeHayeTcd Opath 95 % KBaHTHUIB
BusyansHas OLieHKA [MOBEACHHA MOTOKOB Ha ycmotpenue
crielHanicTa

GEH cratuctuka (kputepnii XeiiBepca) — 9To aMNUpUYecKd nosny4yeHHas Gopmyna,
npeacrapisiet coboi YacTHbIA chyyail Xu-KBaipaT TecTa U BeluMciseTcs o ¢opmysne (1).

(v+0)/2’° M

rae V- CMOICIIHpOBAHHBIC 3HAYECHHS,

C- 3aMEPEHHBIC 3HAYECHHA.

3nauenne GEH craTtucTukn MeHee uyem 5 ana 85 % cnydaeB cuuTaeTcs
npHeMJIeMBIM B PaKTHKe MOJETMPOBaHHS.
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5.7.7 PekoMeHaalKK MO BU3YAJLHOI OLIEHKE.

AHUMHPOBAHHOE MPENCTAaB/IEHUE PEe3yALTaTOB MOAENHPOBaHUA AaeT BO3MOIKHOCTh
YBHAEThL 0COOEHHOCTH MOBEEHUA BOAUTENEH M CPaBHUTH MX C peajibHO HabmtoaeMbIM.

[lpoBoauTE BU3YaNbHYIO OLEHKY peKoMeHAyeTcs Ha CIOXKHBIX Yy4yacTKax, Fie
Hab0aa0TCs CKOIJIEHUS aBTOMOOHITEH.

Ecniu HabmogaeMoe nopeAgHHE TIOTOKOB KaXKETCS HEpeanuCTHYHBIM ClledayeT
BBISICHUTB [IPUYHHY Takoro noeefeHus. Cpeau NpuuMH MOTYT OBITE ClelyrolIue:

1. Omubka B oxunanuax. Cneayer nposeputh, Kak (paxTiiecku BeayT ceds roTOKH
B aHHOM MeCTe B paccMaTpHBaeMBIi BpEMEHHOIl MepHon, MpexJe 4eM peLIUThb, YTO
MoBejieHHe BOAUTENEH B MoJeny AeHCTBUTENILHO HepeanucTHYHO. BnionHe BO3MOXKHO, 4TO
OKHIAHUS OTHOCHTENBHO TNOBENEHHS MOTOKOB HE COOTBETCTBYIOT pealbHON CUTyaLMH.
IToctpoenne mogenu mno TomorpagpuUeckoii OCHOBE HE JaeT TapaHTHH TOYHOro
BOCHPOHU3BOJCTBA MOBeJEHHUSA MMOTOKOB. Tonbko obcnenoBaHHe Ha MECTHOCTH W UMEHHO B
TOT HepHo[l, KOTOPBI MPEeACTOUT CMOAECNHPOBATh, MOXKET [IOMOYE OLEHHTH OCOOEHHOCTH
MOBEACHUA BOAMTENEH U yUeCTh UX NIPH MOJETUPOBaHUH.

2. Oumbku BBoAa. CneyeT NPOBEPUTH MOJEND Ha HANKYKHe OUeBHIOHBIX U CKPBITBIX
olHOOK BBOJA JaHHBIX, KOTOpbIE MOTYT BBI3BaTh HablofaeMble HeCOOTBETCTBHA. Bo
MHOIHX Cly4asX Takhe OIUMOKM MOryT OBITh BBI3BaHbl HEJOCTATOYHBIM I1OHUMaHHEM
3HaueHHs] HEKOTOPHIX MNapaMETPOB, KOTOpPblE MPHUCYIIH KOHKPETHBIM MPOrpaMMHBIM
IIPOAYKTaM.

3. Owubku Bu3yancHoro otoOpaxeHus. MHorga HepeanHCTHYHOE [OBeIEHHE
TPaHCMOPTHEIX CPEACTB MOXET OBITh BBI3BAHO BHYTPEHHHMM OrpaHHYEHHAMH
rpapuyeckoro «IBIMXKKa» NPOrpaMMHOrO MNpOAYKTa, MpH 3TOM MaTeMaTHHecKHe
aNnropuTMsl paboTaloT BEpHO, U YHCIEHHbIE pe3yNIbTaThl He CHIDKAIOT CBOEH TOUHOCTH.

4. Herounoctn 6a3oBeix Mogmeneii noBeneHus. Hekoropeie BU3yalbHbie
HECOOTBETCTBHSI B MOBENEHUHM BOJHTeNeil MoryT OBITH BBI3BAHBl JOIYIICHUSMH,
CIENaHHBIMH B Xofe pa3paboTku 6a30BEIX MoAeNei NoBeaeHHsI.

5.7.8 Jins oileHKM afieKBAaTHOCTH M KauecTBa TPaHCIOPTHBIX MOJEeNel kak Ha 3Tamne
KanubpoBKY, TaKk WM TNpH BalMJAUHH HCHOJB3YIOT OOILENpPUHATBIE CTATHCTHYECKHE
KPHTEPUH, KOTOpBIE MO3BOJAIOT OBICTPO OLEHHBATh OCHOBHBIE KauecTBEHHbIE MapaMeTpsi
co3faHHbIX Moaeseit (hopmyinet 2 — 6).

OueHKa IPOBOJHTCS IO CNEAYIOUIMM NapaMeTpaM.

CpenHsas abconioTHas owuOKa: cpejHee OTKJIOHEHHE abCONIOTHBIX 3HAYEHHH
(pa3HuLa Mexay HabmoAaeMbIM U PaCCUYUTAHHBIM 3HAYEHHEM )

i
(8,)= = Xabs(Z,~U)) o

roe Z — Habmopaemoe 3Hauenue, U/ — 3HaueHMe, NOMyuyeHHOE M3 Mojaenu, N —
KOJIMYECTBO TOYEK HAOMOAEHHS.

Cpeansis oTHOCHTeNbHAs olWKOKa: cpelilHee OTKINOHEHHe abGCOMOTHBIX 3HA4YEHHH B
%:
2.a552,-U) oo
2% @3)
raoe Z — Habmwogaemoe 3Hauenuwe, U — 3HauyeHMWe, nojyueHHoe H3 Monaenu, N —
KOJIHYECTBO TOoYeK HabdioaeHH.

(6,)=
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AbcomotHoe  3xHauenne RMSE  (root of mean  squared error):
CpeqHEKBapaTUIECKOEe OTKIOHEHHE:

y ;
(.99:[2(2, -U,) -N]
rd 4)
rae Z — HabatomaeMoe 3Hauenue, U — 3HaueHue, MomyyeHHoe u3 Momenu, N —
KOJIMYECTBO TOUYEK HADMIONeHHUS.
OtHocutensHoe 3HaueHne RMSE: oTHocuTenbHoe CPEAHEKBAAPATUUYECKOE

OTKJIOHEHHE:

8, AXZ-UY[N-1

0/ WA “
rae Z — HabmopaeMoe 3Hauenwne, U — 3HaueHue, MOoJIy4eHHOe U3 MojenH, N —

KONMHYECTBO TOYeK HabMoAeH .
KoadduimeHT koppenauuu:

__2E-2)u,-D)
JZ(Z ~7)? Z(U ~U)? <

E:F-ZZ,‘E_f:F-ZU,

rae Z — Habntonaemoe 3HaueHHe, U — 3HadyeHue, nojiyueHHoe W3 mopend, N —
KOJIHYECTBO TOYEK HAOMIOAEHHSI.

M3 mepevucneHHBIX KpUTEpHEB PEKOMEHAyeMBIE 3HAYEHHsT MOTYT MMETh TOJBKO
OTHOCHTEJIbHBIE NOKa3aTelH U KO3(pGHUHeHT Koppensauuu. B oTeuecTBenHO# npaxTHKe B
HaCTOslUEE BpeMA €l He BhIPaOOTAHBI YETKME 3HAYEHHA NAHHBIX KPMTEPUEB, NpH
KOTOPBIX MOJENb CYHTAeTCd NOCTOBEPHOH. 3HaueHHS KPUTEPUEB CHIIBHO 3aBHCAT OT
3aja4ud MPHMEHEHHA MOJAENUPOBAHUSA, HCMONB3YEMOrO METOAAa M THMa MNpoekTa. B
Ka4eCTBE  OPHEHTHPOBOYHBIX  3HAYEHWH MOXHO  pEKOMEHI0BaTh  CHEYIoLLMe:
OTHOCHTENBHBIE MOKa3aTenn He Gonee 10% B LenoM 1o Moxenupyemoii cet U He Gosee
5% D NOKaNbHBIX YUacTKOB, ko3hdUUKEHT Koppensauy He MeHee 0,9.

5.79 Ha Bbixome srama xanubpoBKH [HOMKHA GBITH nonyyeHa MoOJENs ¢
AOCTATOYHO#H TOYHOCTHIO BOCIPOH3BOAALIAS NapaMeTpbl paboThl M YCIOBUSA ABMKEHHS HA
HCCIIElyeMOM Y4acTKe, KOTOpble ObUTH MOTyYeHBI IPH NIPOBENEHNH 06CNefoBaHHS.

5.7.5.10 Tlpouecc kanuOpoBKHM HOMKEH OBITH noapobHO 3afNOKYMEHTHPOBAH B
COOTBETCTBYIOLIEM pasjiene 06ILero oTyeTa o NOCTPOEHHH MOAEIH.

5.8 Banugauus Mmoaenu

5.8.1 Leneto 3Tana Banuaauuu MoOAeNH SBASETCS onpejeneHne Toro (hakra, 4TO
MOAEJNb TpPUrOAHa JJIA TNPOBEIEHHsA DKCIEPUMEHTANBLHOrO aHajKM3a o0OBbekTa
HCCIeOBaHHUA. ' '

5.8.2 BXOOHBIMM [AHHBIMHM JUI 3Tana BaluAaUMH SBISETCA OTKanuOpoBaHHEIE
MOZeNH W HabOp HE3aBHCHMBIX NaHHBIX TOH )K€ HOMEHKIATYPbl, YTO H A IpPOBEICHNS
KaJIUOpOBKH.

Banuaanus WMHTALMOHHON MojenH OCHOBEBIBA€TCS Ha CPABHHMTENBHOM aHajIu3e
Ha0MoAaeMbIX BBIXOAHBIX XapaKTEPUCTHK peanbHOH CHCTEMBI M HTOTOBBIX JIAHHBIX,
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nmonydaeMblX B pe3yNbTaTe BbIMOIHEHUA HMHTALUHOHHBIX DKCTNEPHUMEHTOB Haj
KOMITbIOTEPHOH MOJENEIO.

5.8.3 CpaBHenue nokazateneit paboTel MOZenH M peanbHbIX JAHHBIX CiaeayeT
BBIMONHATL € FIOMOLLBIO CTAaTHCTHUYECKHWX KpHTEepHEeB, MPHBEAEHHBIX B pasfene 5.7
Hactosaero OJIM.

5.8.4 TpymoemKkocTh 3Tana BajWAalKMH 3aBHCUT OT KayecTBa W METOAHUKH
npoBeAcHus Kanubposku mopend. Ilpu 3ToMm KnioueByiO ponb WIpaeT He CTeneHb
MOJy4eHHOH CXOAUMOCTH, a BbIOpaHHblE TMapaMeTpsl AN HacTpoiiku. Xopoluas
CXOAHMOCTb pEe3yAbTaTOB MOAEJHPOBAaHKHA C pealbHbIMU JAAHHBIMH B pe3yfbTaTe
KanuOpoBKM MoOXeT OBITE JOCTUTHYTa MpPH pPAa3NHYHBIX COHYETAHUSX IapaMeTpOB
ITEMEHTOB MOJENM, U Takoil pe3ynsTaT HE CapaHTHPYeT, 4YTO MOJEeNb OCTaHeTCs
afeKBaTHOM mnpu JApyroM HabGope HCXOAHBIX JdaHHBIX. TakkuM oOpa3oMm, Ha 3Tamne
BanuAauuHd MOXeET NoTpeboBaThca HECKOABKO UTepaluii MOBTOPHOH KamuOpoBKH MOAENH.
Bce npousBeneHHble M3MEHEHHs HNOJKHBI OBITH OTpa)KeHBI B OTYETE O IIOCTPOEHHH
Mozenu. Mroroeoe pellieHne O JOCTOBEPHOCTH MOMAECNIH INPHHUMAETCS OTBETCTBEHHBIM
CIELHANMCTOM MCIONHUTENS [0 pe3ynbTaraM oOCYyXAeHHS ¢ 3aMHTepeCOBaHHBIMU
CTOPOHaMH.

5.8.5 [Tlocne mpoBeaeHHs BanWOallliH  pPeKOMEHHAYETCA  COrjacoBatb H
3aMKCHPOBATH OTHAENBHBIM aKTOM C 33HHTEPECOBAaHHBIMH CTOPOHAMM, HYTO MOJIENb
MOCTpOeHAa BepHO M MpHrojHa JUIA JanbHelilero ucnonb3oeaHus. IIpu HeobxonumocTH
MOXKeT OBITh POBeeHa He3aBUCHMas IKCIEepPTH3a (ayANT) MOJETIH.

5.8.6 Jtanel kanuOpOBKH M BanWAALUMH MOJENeil NpeNbABISAIOT HaHWBBICLLIHE
TpeOoBaHHS K KBAMTH(UKAIIMY U ONBITHOCTH CNELMANUCTa 110 MOJENUPOBAHHUIO.

5.8.7 Ha BeIxome 3Tama BajIMAAUMH JONMKHA OBITH TONYy4YeHa WTOroBas MOJENb,
KOTOpasi Ha OCHOBaHWH NMPOBEIEHHOrO aHalIu3a CYUTAETCA MPUroAHON INA JanbHeHIuX
3KCAEPHMEHTOB.

5.9 BeinonHeHKe SKCNEpUMEHTOB, MHTEPIPETALNS U aHalH3 pe3yJIbTaToB
5.9.1 llensio paHHOro 3Tama ABJSETCS BCECTOPOHHAS OllEHKa MpeaiaraemsiX
MPOEKTHBIX pelleHHit Ha OCHOBE pe3yJbTATOB MOJENHMpOBaHMA, a TaKke BblpaboTka
NpeANOXKEeHHH Mo WX KoppeKTHpoBKe. 1A JOCTHXKEHHA MOCTABNEHHON LM HA JaHHOM
aTane HeoOXOAMMO PelInuTs CleAYIOLIHE 3aAa4u:
- BHECTH U3MEHEHHs B MOZEJb COFJIacHO pa3paboTaHHEIM I1aHaM MEPOTIPUSITHIA;
- IPOBECTH CEPHIO IKCIIEPHMEHTOB;
- 06paboTaTh MONy4YeHHBIE PE3YNbTATHl U CPAaBHHTH ¢ 0a30BBIM CLEHApHEM HIH
Mexay coboit;
-paspaboTatk  npeAsioKeHHs N0 KOPPEeKTHpPOBKE  MeponpuaTHi  (npH
HeoOXO0IHMOCTH);
- BBIOpaTh OKOHYATEeNbHEIIt BAPHAHT COCTaBa MEPOMPHATHIA.
BxoaHbsIM¥ JaHHBIMH JiJif 3TOTO 3Tara sBIsIOTCS:
- MOfieNb, TMpolleAllas KanuOpoBKY H BanWAaUWIO W TNpU3HAHHAs TOMHOH Jis
FIPOBEIEHHS OLICHKH;
- MPOEKTHbIE peleHHs 1O NpeanaraeMbiM MepOTNIPHATHAM;
- 3a/1a4M, [OCTABJIEHHbIE Tepe]l CrieLHancTaMH M0 MOAEeNHPOBAHHUIO.
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5.9.2 Kak Tonbko Mojienb Mpollia BaNHAALUIO HEOBXOAMMO CAENATEH PEe3epBHYIO
KOTHIO MOAEH H HAYHHATh [POBOIHTh OLIEHKY MEPONPUATHIL TONBLKO MPH €€ HATHYHH.

5.9.3 Jlna obecneueHus KaueCTBEHHOH OLEHKH paccMaTpMBAaeMbIX pELIEHHH MO
OIl ciemyer npuiepxuBaThCsA MONOXKEHUH TEOPUM TNIAHWPOBAHMA BKCIIEPHMEHTa B
4acTH BeIOOpa YMCNIa M YCNOBHIt NIPOBEIEHHS OMBITOB, HEOOXOAMMBIX H JOCTATOYHBIX s
pellieHHA NOCTaBIEHHOH 3alaui ¢ TpeOdyeMoi TOYHOCTBIO.

Omnpenenenne 4YWcna NporoHoB npeAcTaBiser coGoil MTepaTMBHBIH mpolecc.
Chavyana Heo6XOAWMO OLEHMTh BENHYHHY CTAHAAPTHOTO OTK/IOHEHMS MCCIENYEMOro
napameTpa Mo pe3ynsTaTaM HECKONbKHX (4-5) MporoHoB Mozend. 3aTeM pacCUHTHIBAaeTCs
HE0OXOAMMOE YHCIIO MIPOTOHOB NpH BHIGPaHHOI BeNUuKHe JOBEPUTENLHOIO HHTEpBaa H
JOBEPUTENBHOH BEpPOATHOCTH. [laniee BBHINOIHACTCA MOJYHEHHOE KOJWYECTBO {IPOTOHOB,
CHOBa OLICHMBAETCsA CTaHAAPTHOE OTKNOHEHHE M PACCYMTBIBAETCA YHCIO MPOroHos. Ecau
YUCIO APOroHOB GONBILE MOJNYYEHHOrO paHee, TO MPOLecc NOBTOPAETCH, €CIH MeHbLIe
HJIM PaBHO, TO NOJIyYEHHBIE PEe3YNAbTAThl [IPU3HAIOTCHA CTATMCTHYECKH 3HAYMMEIMM. Ecnu
KOJIMYECTBO HEOOXOAMMBIX MPOrOHOB IMOJNYYAETCS CHMIIKOM OONBIIMM HeoGXOmMHMO
NepecMOTPeTs BhIOpaHHble BEMTHYMHBl JOBEPUTENLHOTO HHTEpBaNa M JOBEPHTENBHOM
BEPOATHOCTH.

Ouenka aucnepcud NMpoH3BoguTcs No ¢GopMyne (7) HAa OCHOBAHMH HECKONBKHX
MPOroHOB MOJENH.

=12
g =2 = 2379 -
N-1
[J€ S — CTaHJApTHOE OTKIOHEHHE;
X — u3MepseMas nepeMeHHas,
X — cpelHee 3HaueHHe [IepeMEeHHO;
N — 4ucio NporoHOB MOJENH.

Beibop n0BepUTENBHOrO HMHTEpBaNa HMCXOAA U3 TPeGYeMOro ypoBHS TOYHOCTH
Pe3yJIbTATOB, KOTOPHIi 3aBUCHT OT LIe/Iei MCNIONB30BaHUA PE3YIIBTATOB MOAETHPOBAHHS.

JIOBEPUTENBHYIO BEPOATHOCTh (IOCTOBEPHOCTR) PEKOMEHAYETCs NPHHUMATh Ha

ypoBHe 95%.
Pacyer Tpebyemoro Konu4ecTsa NporoHoB Npou3BoAuUTes 1o dgopmyie (8).
tZoz
n=-:% ®
&

rae n - Heo6XOAUMOE YHCIIO IIPOFOHOB MOJIENTH;
¢ - YPOBEHb JOCTOBEPHOCTH (Hanpumep, 0,95);
te- 3Hauenne ¢pynkuun Jlannaca (ana o = 0,95 t,= 1,96);
O, - AMCIIepCHs napaMerpa a;
€ - TpebyeMasi TOUHOCTE.

B uenoM, OCHOBHBIMM MOKasaTeNAMH IS OLEHKH BBIXOAHBIX = IapaMeTpoB
SBIAIOTCA CpeiHee 3Ha4Y€HHWe W CTaHJapTHoe OTkioHeHHe. Ha ux ocHoBe MoryT
OlpeleNsATECA NOBEPUTENIbHbIE HHTEPBAIBl H JIOBEPUTEJNLHBIE BEPOATHOCTH, 4 TAKKe
TECTHUPOBATHCA Pa3NIHYHbIE FHIIOTE36I.

Taioke MONE3HbLIM CTATHCTUYECKUM HMHCTPYMEHTOM SBISAETCH OLEHKa KBAHTHIIH
95% BepostHocTH. KBaHTHMNE — 3TO 3HayeHWe CNyvaiiHONl BENMYHHBl C 3aJaHHOM
NOBEPUTENBEHOH BepOATHOCTBIO. Ero, Hampumep, MOXHO HCIIONBL30BaTh A OLEHKH
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BEPOSITHOCTH TPEBBIILCHHA ANHHON O4Yepel NNUHbI MeperoHa HilM 30Hbl HAKOIIEHHA. 3a
OCHOBY OepyTcs CpefiHee 3HAY€HHE M CTAaHAAPTHOE OTKIOHEHHE, NONYYEHHBIE U3 CEPHH
IPOrOHOB MOJENH, U OLUEHHBAETCS HACKONBKO JIMHHOW MOXET OHITh ouepelib ¢ 95%
BepOATHOCTHIO. [IpH 3TOM nNpMHMMaeTcss AOMYLUEHHE, YTO BeNHYMHA OYEepend HMEeT
HopManbHOe pacnpeneneHue. Torga MakcHManbHas JJIHHA OYepeAr ¢ BEpPOSATHOCTE 95%
HE NPEBBICUT 3HaYEHU, NONy4eHHOro no dopmyne (9).
95%a =m + 1.64 - s, 9
rae 95%a — 3HaueHUe nepeMeHHOH a, KOTOpoe ¢ 95% BepOATHOCTEIO He ByeT

TNIpeBBILLIEHO;

m — MaKCHMMalbHOEe HabloJaeMoe 3HaueHHe nepeMeHHOI a;

S — CTaHAAPTHOE OTKJIOHEHHE NEPEMEHHO a.

594  [las  nody4eHus — KauyeCcTBEHHBIX  BBIXOAHBIX  JaHHBIX  [OpH
MHKPOMOJIENHPOBaHHK JOJKHBI COOMI0NaTRCS CleAYIOLIHE YCIOBHUA:

1. [lomkeH TNpHCYTCTBOBATh JOCTATOUYHBIM MEPHOJ «ApOrpesa» MOMAENH, He
BKJIIOYEHHBIH B epHoA cOOpa CTATHCTHKY (KaK ApaBUIIO, PEKOMEHLYeTCs TIEPHOJ paBHBbIL
ABOMHOMY BPEMEHH Mpoe3fa no Haubosee AMTMHHOMY MapIIPYTY B CETH);

2. Bce ywacTkW, rae BO3BHHMKAIOT 3aTOPBl, AOJDKHBI HAaXOHWTHECA BHYTPH 30HBI
MOJETUpOBaHHS;

3. Ilepuon MomenMpOBaHMA JOIDKEH BKJIOYAaTh MOMEHTH O00pa3oBaHHA H
paccacelBaHHs 3aTOPOB;

4. He nomxHo OBITh Y4YacTKOB, [ IMOSBNSIOTCA BUPTYANbHEIE OYEpENH, T.€.
aBTOMOOHIIN HE HMEIOT BO3MOXHOCTH MOMACTE B CETh.

5.9.5 CrarucTuyeckne mokasaTenn, mHojnexamye cGOpy M BBIBOAY, MOTYT
BbIOMPATECA HA HECKONBKHX YPOBHSX arperdpOBaHus: JJis CHCTEMBI B LIENIOM, NS KaXA0i
CeKLMH, KaXKAOro [OBOPOTA MM KaXJOro CTATHCTHYECKOro MoToka (HaGopa
110C/IeIOBaTe/bHAEIX CEKLUN), ONpeaenseMoro nojis3obareneM. B Moaenu, ocHOBaHHOH Ha
MaplupyTtax, MOXeET OBITh TakKe nonydyeHa UHGOPMAUMA IO HCTOYHHKAM, LIENAM MK
napaM HMCTOYHMK — Uelb. Eciau Mogenupyercs IBikeHHe TpaHcnopTa obmiero
NOJIb30BaHUs, CUCTEMA MOXKET NPENOCTABUTE CTATUCTHKY 0 KaxaoMmy mapuipyty I'TIT.

CraTucTvueckiHe JaHHBIE TaKXKe MOrYT MPENOCTAaBATECA B JABYX BpPEMEHHBIX
KOHTEKCTax:

- (106ajlbHO — OT Havana U O KOHL[A HMHTALMOHHOTO SKCIIEPHMEHTA;

-Ha NepUOJUYECKOH OCHOBE — B TEYEHHE OMpeJEeNCHHbIX MEPHOJOB BpPEMEHH,
3a7laBa€MBIX 110JIb30BATENEM., :

CTaTUCTHYECKUMH AaHHBIMH YPOBHSA BCell CHCTEMBI MOIYT ObITh:

- CPEAHHH TMOTOK — CpelHee KONMYECTBO aBTOMOOMJEH B 4ac, NPOXOAALIMX MO
cucTeMe B MPOAOIKEHWe riepuoja HMHUTAauMH, abt./u4. [loacuer Bemercs, koraa
aBTOMOOHJIM NOKHAAIOT NpeJelbl CeTH Yepe3 CeKLUK Bhle3 a.

- INIOTHOCTh — Cpe/iHee KONUYECTBO aBTOMOCHIIEH Ha KUIOMETp AOpOrH B npeaenax
CEeTH, aBT./KM.

- CpeiHAifl CKOPOCTh — CpedHsAs CKOPOCTh MO BCEM ABTOMOOMNSM, MOKHHYBIUMM
CHCTEMY, KM/Y.

- FApMOHHYECKasl CpelHsAs CKOPOCTh — FapMOHHHECKaSI cpenHss cxopocm 1o BceM
aBTOMOOHIIAM, MOKMHYBIIUM CHCTEMY, KM/U.
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- BpeMsl JIBUXKEHHS — CpefHee BpeMs, HeOOX0AuMoe aBTOMOOUIIO IS MPEeoOieHUs
KHIIOMETpa AOPOTH B Mpeaesax CeTH, C.

- BpeMsl 3a[lepXKKH — CpefiHee BpeMs 3aepXKKH B pacyeTe Ha aBTOMOOKIIb U KMIOMETp
noporu. [lpeacraBnser pasHOCTh MEXAY OKHIAEMBIM BpeMeHeM IBHKeHHs (TpeGyeMbIM
JUls TIpoe3fla 10 CHCTEME INpH MACANbHBIX YCIOBHAX) W (aKTUYECKUM BpeMeHeM
IOBUMEHHUS, C.

- BpeMsl OCTaHOBKH — CpeJiHee BpeMs NpeObIBaHUA B COCTOSIHUH OCTaHOBKH B pacueTe
Ha aBTOMOOMITE ¥ KHJIOMETp 10pOTH, C.

- KOJINYECTBO OCTAHOBOK — CpE/lHee YHCIO COBEPLUCHHBIX OCTAHOBOK B pacueTe Ha
aBTOMOOMIb U KUJIIOMETp AOPOTH, efl.

- 001ee NPOHAEHHOE PacCTOSIHHE — KOJIMYECTBO KHIOMETPOB, MPOIAEHHBIX BCEMU
aBTOMOOHIISIMH B [peAenax ceTH, KM.

- obmee BpeMs IBMKeHHA — obluee BpeMs, 3aTpaueHHOE BCEMH aBTOMOOMISMH Ha
Npoe3Ji B NpejieNiax CETH, C.

- nnoTpebneHne TomnuBa — obliee KONHYECTBO mrrpos TOIINBA, norpeﬁneHme
BCEMH aBTOMOOUIISIMH B Ipefenax CeTH, J.

-BRIOpPOC  3arps3HAIONMX BellecTB — oOlllee  KONHYECTBO  KHJIONPAMMOB
3arPA3HAIOIIETO BELIEeCTBa KaXXJoro THNa, BHIOPOLLIEHHBIX B arMocdepy BceMH
aBTOMOOUJISIMH B IIpejiesiaX CETH, K.

CraTHcTHUYeCKMe JaHHBIE YPOBHS  CeKLMH/MOBopoTa cobuparoTes, Koraa
aBTOMOOH/IE MOKHAAET CeKLHIO (3aBepllaeT MaHEBpP [IOBOPOTA) H BhE3kKaeT Ha
cnenylomyo cekiuo. Ha ypoBHe ceklMH/MOBOPOTA CTATHCTHYECKHMH AAaHHBIMM MOTYT
OBITh:

- CpeIHHH MOTOK — CpelHee KOJH4YEeCTBO aBTOMOOMJEH B uac, NpOXOAAlMX IO
CEKLMH B IPOAODKEHHE NEpHOAa UMHUTALMHY, aBT./u.

- IJIOTHOCTE — CPpeAHee KOMHYECTBO aBTOMOGUNeH Ha KHITOMETp CeKLIMH, aBT./KM.

-CpEeHAA CKOPOCTb — CpeJHssi CKOPOCTh MO BCEM ABTOMOOMIAM, NpOeXaBLIMM
CEKLIUIO KM/4.

- FTapMOHHYECKas CPeHsAS CKOPOCTh — rapMOHHYECKas CpefHAs CKOPOCTb IO BCEM
aBTOMOOUIIAM, [TPOEXaBIIUM CEKLIHIO KM/U.

- BpeMsl BUXKEHHS — cpejlHee BpeMsi, HeobxoaumMoe aBTOMOGHUIIIO Afsl TPeofoAeHuUS
CEKLIHH, C.

-BpeMsl 3aACPKKM — CpefHee BpeMs 3alepXKd B pacueTe Ha aBTOMOOMIIb.
IlpenctaBnser pa3sHOCTh MMy OXHJIAEMBIM BpEMEHEM JBHKeHHs (TpeOyeMmIM ans
Npoe3/ia 10 CEKLMH MPH WACaNbHBIX YCIOBUAX) U BpEMEHEM JIBHIKEHHS, C.

- BpeMsl OCTaHOBKH — CpeJiHee BpeMsl peObIBaHKS B COCTOAHHU OCTAHOBKH B pacyere
Ha aBTOMOOMAE B Npeaenax ceKLnH, C.

- KOJIMYECTBO OCTAHOBOK — CpelHEee YMCJO COBEpIUEHHBIX OCTAHOBOK B pacueTe Ha
aBTOMOOMIL B pelenax CeKLuu, ell.

-CpeaHsis JJIHHA OYepeiH — CpejHss INIWHA OYepeRH Ha CeKLHH, BBIpaXeHHas
KOJIMYECTBOM aBTOMOOHIIEl B pacyeTe Ha MoJocy, aBT. :

- MAKCMMaNbHas [JHHa OuYepel — MaKCUMajbHas [JMHA O4YepeAd Ha CEeKUHH,
BBIp@)KE€HHAas KOn{uecTBOM aBToMOOKIIel B pacueTe Ha MOJIOCY, aBT.

- obuiee Bpemsi aBHKEHHs — oOlliee Bpems, 3aTpaueHHOe BCEMHM aBTOMOOMJIAMH Ha
npoesj B Npejenax CeKiuH, C.
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- noTpebiienre TomnuMBa — ofllee KONUYECTBO JUTPOB TOIMUIMBA, MOTPeGIEHHBIX
BCEMM aBTOMOOMIIAMHU B NpeaesiaX CeKIHH, JI. : :

-BbIOpoC  3arpaAsHAlOlMX  BewlecTB — oOLuee  KOJMYECTBO  KHIOrPaMMOB
3arpA3HSAIOLIEr0 BEWECTBA KAXAOro THMA, BbIOPOLIEHHBIX B aTMocdiepy BCeMH
aBTOMOOUIIAMM B Ipeieniax CEeKLHH, KT,

5.9.6 [IlepeuncnenHple mnoOKasaTeNnH SBIAIOTCA TUNOBBIM HAaboOpoM JaHHBIX,
NOJy4yaeMbIX CTaHJApPTHBIMH CpeACTBAMM [POrpPaMMHEBIX NPOAYKTOB. s OleHKH
Kauecrsa paspabareiBaeMbix I1O]] cnepyeT UCMONB30BATh PEKOMEHALNH, H3JI0XKEHHEIE B
OIM «MeTozH4ecKHe PEeKOMEHIAIMH MO OLieHKe KauecTBa OpraHM3alliH IOPOIKHOrO
nsmwxenust (O

5.9.7 PesynsTaToM 3Tana MpOBeAEHHS 3KCMNEPHMEHTOB C MOZENBIO SBISIOTCA
HabOpBI CTATUCTHYECKHX MOKa3aTeneil kayecTBa (hyHKLUMOHMPOBAHHS PaccMAaTPHBAEMBIX
BapuaHToB cxem OJIJl, kotopele Moryr OblTb HCHONB30BaHBl AJi  BbIpaGOTKHM
peKOMEeHIAUMH N0 KOPPEKTHPOBKE MNPEANOKEHHBIX pelleHHM unu s o0oCcHOBaHHA
BHEJPEHHs Kakoro-iubo U3 BapHaHTOB.

5.10 IporHo3upoBaHKe U MOCTPOCHUE MOJENH MEPCIEKTHBHOM CUTYaluK

5.10.1 Ilocne Toro kak Mozens MpouuUld KalHGPOBKY M BanMAal{Io, CUMTaeTCH
TaKXke, YTO OHA MPUrOAHA HE TOJIBKO 1N OLEHKH pelleHHH B TEKYIIHMX YCIOBHUSX, HO H
AJI aHanu3a pelleHud Ha nepcnektuBy. Kak npaBuno, ropu3oHTHl MEpCIEeKTHBHOTO
aHanu3a HaxoAaaTca B npeaenax ot 5 10 30 ner. OgHako HEOOXOAMMO YYHTHIBATE DAL
oco0eHHOCTeH, KOTOpBIE MOTYT MOBIHMATE HA KAYECTBO PE3YJILTATOB.

5.10.2 PexomeHpyercst OCYILECTBAATE NPOTHO3 YPOBHA TPAHCHOPTHOM HArPy3KH Ha
MEpCNeKTHBY C UCIONBE30BAHUEM BBILIECTOALIECH MAKPOMOAETH TPAHCHIOPTHOrO cnpoca. B
Clly4ae OTCYTCTBHUA TaKOi MOZENHM MOXHO HCMONB30BAaTh SKCTPANOIALIMOHHBIE MOIENH,
OCHOBaHHBIC Ha CYIIECTBYIOLIMX TEHACHLHUSAX C Y4EeTOM IepCHeKTHB HK3MEHEHUS
CTPYKTYpbI cripoca. [TonoOHble METOAB! MIMPOKO OMHMCAHBI B CMELHANBHOMN JuTepaType
(MeTon ®patapa, Meron GakTOPOB PocTa H 4p.).

5.10.3 HesaBucumo oT TOro Kakoil MeToz MpUMEHSETCs! 11 BBITOTHEHHS NporHo3a,
HEeOoOXOAHMO TUIATENBFHO OLEHHTHh aJeKBaTHOCTEH [OJIYYEHHBIX MNPOTHO3HBIX 3HAYEHHIt
Harpy3kH C TOYKH 3p€HHs BO3MOXHOCTH (PH3HYECKH MPHUOBITE B 30HY MOJEJIMPOBaHMS.
J1st 3TOro peKoMeHayeTcs BEIIONHEHHE CNEAYIOIHX AEHCTBHI:

Iar 1. OnpeneneHue «y3KHX MECT» Ha NOAXOAAX K 30HE Monenuponaﬂm

Cnemyer ompenennTh KpPHTHYECKHE «y3KME MECTa» Ha J0porax, BelyLIMX B
paccmatpuBaeMylo 30Hy. B Takux Mectax npu pocte Harpysku 3aTopbl OyAyT NOSABIATHECS
B NepBylo ouepenb. Hanuune «y3KuX MEeCT» Ha BXOJAX B PacCMaTPHBAEMYIO 30HY MOXET
CAepPXKUBATE (aKTHIECKHH 06beM ABIKEHUS, KOTOPBIH DyAeT B Hee Monanark, HECMOTPS
Ha NpPOrHO3HbIE 3Ha4yeHHs. Kpome TOro, okasaTh BIHMSIHHE MOTYT H «Yy3KME MECTa» Ha
BBIXOJAX M3 30HbI, He HaBas cBOOOAHO ee mokuaaTh. B Takom ciyvae pexkomeHgyercs
BKJIIOYHTH TAKHE YYACTKU B 30HY MOJENHPOBaHUA.

Llar 2. Ouennte H36BITOYHEIH 06bM Harpy3KH, KOTOPbiil (PU3HYECKH HE CMOXET
IPOATH YePe3 «y3KHE MECTa» Ha NOAX0JaX K 30HE MOJAENHPOBaHKUA.

lar 3. IlepecuutaTs NapaMeTpsl HArpy3KH HA BXOAHBIX U BHy'rpeHan yuyacTKax
30HBI MOJENUPOBaHHA.
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5.10.4 Jliobo#i TpaHCROPTHEIH MPOrHO3 OCHOBBIBAETCS HA HEKOTOPBIX JOMYILEHHSAX
O XapaKTepe pOCTa MOABM)XHOCTH HacejeHHs, [1apaMeTpOB 3EMJIENONb30BaHUA W
3aCTpOHKH, APYTHX 06BEKTOB HHPPACTPYKTYphl U T.4. [To3TOMY NMpHHATHE HA €ro OoCHOBE
KakuXx-n1ubo pelleHui compsxeHo ¢ puckoM. JUIs CHHXKEHMS YPOBHA pHCKa
PEKOMeHAyeTCs NPOBOAKNTE MOJETHpOBaHUe 1A Harpy3kH Ha 10-15 % Gonblie U MeHbLIe
CNPOTrHO3HPOBAaHHOH. DTO MO3BOJMT OLEHHTb YyBCTBHUTENBHOCTH NapaMeTpoB paGoThi
CHCTEMBI K H3MEHEHHIO Harpy3KH H BbIOpaTh ONTHMAJILHBIE PEIIEHHS.

5.10.5 Ilpy BHecenuu u3MeHeHudi B cTpyktypy V/IC cnenyer MakcHManbHO
COXpaHATb y4acTKH, rAe OblaM OTKanMOpOBaHBl TakWe MapaMeTpbl KaK CKOPOCTH
ABHIKEHHUS, HCIONB30BAHHE [10JIOC, IIOTOKM HACHIIIEHHA, OCOOEHHOCTH TMOBEICHHA
BOJMTENeH, MapaMeTpsl CTOMMOCTH Mpoes3fia Mo yyacTkam W Ap. Takxke Ha yyacTkax He
TIONIBEPraBUIHXCA H3MEHEHUsIM He cielyeT Oe3 kpaiiHeit He0OXOMMMOCTH H3MEHATH
[1apaMeTpsl, MONyYEHHbIE B X0Jie KaTHOPOBKH. ;

5.10.6 Ilpu cosmanuuM MoAeNnH NEepCNeKTUBHOrO MNepHoAa cleAyeT TILATEeNbHO
NpOaHaNW3HpOBaTh M Y4YECThb BO3MOXKHBIE M3MEHEHHs B paMKaX MAPYTrHX NPOEKTOB,
KOTOpbIe MOTYT OKa3aTh BNHSHHE HA pacCMaTPUBAEMEI yyacTok.

5.10.7 Tlocne BHeceHHs OCHOBHBIX M3MeHeHMiHt B koudurypauuio YJIC crenyer
3anyCTHTb MOJENb C MEPCHNEKTHBHEIM CIPOCOM M MPOAHANW3NUPOBaTh ‘HA HalHYME
HEONpaBJaHHO BBICOKUX 3anepxek. Ecnu OymyT BBIABIGHBI YYacTKH C YPE3MEPHO
BBICOKMMH 3aJ€pXKKaMH, ClieflyeT PacCMOTPETh BO3MOXKHOCTh MPHMEHEHHs OUYEBHIHBIX
pewmeHuii no cosepiueHcTBoBanuo OJJ1.

Ocoboe BHHUMaHME clemyeT YAENMTh HACTPOWKE NapaMeTpoB CBETO(OPHOIO
perynupoBaHua. OcTaBasCh HETPOHYTBIMH TPH aHalM3€ MPOTHO3HON CHTYalHH, OHH
MOTyT HEraTHBHO MOBIHATE HA HOCTOBEPHOCTE PE3YJIBTATOB. PeXKMMBI pErylHpOBaHHUs
MOTYT OBITb TMOACTPOEHBI MOJ MNEPCHEKTHBHYIO HAarpy3ky, HO 0e3 H3MEeHEeHHUs
MHHHMAJIBHBIX JTHTENbHOCTEH (a3 [nsd NemexomnoB M JJIHTENEHOCTH NPOMEXKYTOHHBIX
TaKTOB.

5.10.8 Bce wu3MeHeHHs HOOMKHBI ObITH nofpoOHO oOMuCaHbl B OTYETHOM
AOKYMEHTAlWH. B HCKIIIOYHTENBHBIX CiTydasX, TIPH COXPaHEHHH HEONpPABAAaHHO BBICOKHX
3a[IEPXKEK W OTCYTCTBHHM BBILIECTOALIEH MaKpOMOJEnH, JOMycKaeTcs OOOCHOBaHHE
CHHXXEHHA Harpy3Kkd 3a CHeT Nepepacnpelie/ieHHs MOTOKOB Ha MaplIPyThl, BEIXOAAILHKE 3a
npenens! rpaHul, 30HEI MOAENHPOBaHUs, HO He Oonee yem Ha 10%. HeobxoguMmocTs B
GonbIIMX KOPPEKTUPOBKAX TOBOPHT O HENPABHIBLHO -ONPEAENEHHBIX IPAHHLAX 30HBI
MOJETHPOBaHHSI.

IIpu Hanuunu MaxpoMonenu AOMKHEL GBITE MPOBEZEHBI JOMONHUTENbHbIE PacyeTH
NEepepPacTpeNeneHysl MNepeneKTUBHBIX II0TOKOB C Y4YeTOM (akTUYECKOH MNpOMyCKHOI
CHOCOOHOCTEIO, NONYYEHHOH B MUKPOMO/IEIH.

5.10.9 Pacuer nepcnexkTuBHOro cnpoca — 3T0 Haubosee OTBETCTBEHHBIH JTan mpH
HCMNOIB30BAaHUH MHMKPOMOAENHPOBAHHUS M MPOrHO3UPOBAHUA M OUEHKH KaKuX-IuGo
peliennii B Oyaymwiem. PaGoTy MozmenH ¢ NepCcneKTHBHBIM CHPOCOM HEBO3MOXKHO
OTKanuObpoBaTh MO aHANOTMH C MOJENbio $a30BOro NMEpHOa, MO3TOMY BO3HUKAIOT
3aTpyAHECHHSA C OLEHKOW aJeKBATHOCTH 3THX Mojenei. Jns CHUKEHHsS PHCKOB TAaKOro
polla peKOMeHayeTcs:

~ HCNO/Ib30BaTh NMPO3payHyI0 METOAONOTHIO MOJTy4eHHS MPOTHO3HOTO CHPOCA B YaCTH
CAENaHHBIX AOMYLIEHHH, HCMOJIBE3YEMBIX anrOPHTMOB H T.J.;
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-UYETKO pasfHyaTh H BbIACNATE (POHOBBIE MOTOKM M IIOTOKM, BO3HUKAIOIIHE B
pesyibTaTe MEpONPHATHI HEMOCPEJCTBEHHO B PacCMaTPUBAEMOl 30He LIS HCKIIOUEHUS
JBOIHOIO yuera;

- BBINOJIHKUTE TECTHl Ha YYBCTBHUTENBHOCTH MOJEIHM K H3MEHEHMIO Harpy3Kd BOKpYT
CNPOrHOIMPOBAHHKIX IHAYEHUI

5.10.10 MeTozp! pacueTa nepcreKTHBHOTO Crpoca

Ecnu cnpoc 6a30Boro roga 6l noyydeH M3 BBILECTOALIEH MaKpOMOJENH, TO 3TY
MOZeNb LenecoobpasHo HCMoNeL30BaTh U JUIS MONYYEHHs NPOrHO3HOro cnpoca. OfHako,
XaK mNpaBWilo, MaTpHLBI KOPPECNOHAEHLUMH M3 MaKpoOMOZEeNH MOABEprarorcs
CYILECTBEHHBIM KOPPEKTHPOBKAM H JETaNM3aliMH NPH MX HCNONb30BAHMH B NOCTPOECHHH
MHKpomMoziend 6a3oBoro rozpa. ITosToMy NMpH KCIHONB30BAHHM MPOrHO3HBIX JIAHHBIX H3
BBILIECTOALIEH MOAENH HEOOXOMMMO TINATENHHO MPOAHATIU3MPOBATE Kakhe H3MEHEeHHS
Clielye€T BHECTH B MaTpully MoAenu 6asosoro mepuoga. [Ipu atom cieayer y4uThiBaTh,
YTO H3MeHEeHHe B alCOMIOTHBIX BENMMYMHAX MOXET NPHUBECTH K OTPHLATENbHbBIM
3HaYeHHsAM B A4YeHKaX MaTpHUIbl, 8 OTHOCHTENBHOE H3MEHEHHE B NPOLIEHTAX HE MOBNHAET
Ha HyJieBble 3HaYEHHS.

Hanbosnee npocteiM MeTONOM OLEHKH NEpPCNEKTHBHOM MATpHLb SBISETCH MeTo[
(pakropos pocta. OH MOXET UMETH HECKOJILKO PAa3sHOBHIHOCTEH:

- 06wt pakrop pocTa, NpUMEHAEMBIIl KO BCEM KOPPECTIOHAEHLHAM;

- 4YacTHEIE (JaKTOPBI AJ KAXKI0 30HEI,

- 4YaCTHEIE (PAKTOPSHI [N KAXKA0H KOPPECTIOHAEHIMH.

I'naBHOe NOCTOMHCTBO 3TOTO METOJAa — €ro MPOCTOTa M MpPO3PAYHOCTh, MPH 3TOM
OCHOBHBIM HEJOCTAaTKOM SBISIETCA HEBO3MOXKHOCTh YYECTh IepepacnpeielieHHe NOTOKOB
BHE 30HBI MOJENIHpPOBaHUA. IToaTOMY NpH HCNONB30BaHMH NAaHHOTO METOAA ClEeLyeT
TIIATENIBHO BBIOWPATHL FPaHHIBI 30Hbl MOAEIUPOBaHYs K oOpallaTh 0coboe BHHMaHHE Ha
BEPOATHOCTL NepepachpeAeneHHA MOTOKOB BHE 3THX I'PaHHL H €ero BO3MOXKHOE BIIMSHHE
Ha pe3yNeTaTbl MOJAETHPOBAHUA.

5.10.11 Pexomennyercs TuwiaTeNbHO NOKYMEHTUPOBATh BECh IMPOLECC pacHera
NPOTHO3HOTI'O Crpoca AJIsl BO3MOXHOCTH €r0 NPOBEPKH 3dHHTEPECOBAaHHBIMH CTOPOHAMH.

5.11 PexoMeHAaLUMH MO COCTABNEHHIO OTUYETHOR JIOKYMEeHTaluu
5.11.1 MoaenupoBatine TPaHCNOPTHEIX NOTOKOB, B 0COGEHHOCTH Ha MUKPOYPOBHE
ABNSIETC BO MHOTOM TBOpYECKOH paboToit M CONEpXMT 3HAUMTENHHOE KOJNHYECTBO
JOMYIIEHHH ¥ TMIOTE3, IPUHMMAEMBIX CTELHaTHCTOM B MpoLEecce MOCTPOSHHS MOJENH.
Kaxcnoe nonobGHoe pewenue cneuupanucra AOMKHO ObITE yOeaHTENbHO OGOCHOBAHO M
3a/IOKyMEHTUPOBaHO. Bce 3Tansl MOCTPOEHHS MOJENHM ClEAYET Kak MOXHO Oofee
MoJPOGHO OMUCATE B OTYETHLIX MaTepHanax Mis BO3MOXHOCTH BHeIIHel nposepku. s
yAoOCTBA TpOBEJEHHS TNpPOBEPKH MOAENH II0GOH M3 3aHHTEPECOBAHHBIX CTOPOH
Heobxoaumo paspaboraTe TpeGoBaHHA K (OPME - M COAEPKAHHIO 3aKIIOYEHHH,
MPEACTABIIAEMOrO 110 Pe3yNbTaTaM BBIIOIHEHHS MOJETHPOBAHHSI.
5.11.2 Tlo pe3ynsTatam MpoBeAcHKs MOAENHPOBAHKA B pamkax paspaborku ITO]I,
PEKOMEHYeTCA COCTAB/IATE OTUET CNEAYIOIIErQ COAEPIKaHHUs:
- HOMEp H JaTa COCTaBJICHHs OTUETa;
- OCHOBaHHE [l NPOBEAEHHS MOREIHPOBaHHS;
- HaMMeHOBaHue ynuuel/goporu/cern nopor/Y IC/nokaneHoro o6sexra;
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- MPOTsXEHHOCTD YU/ noporu/cetun nopor/Y JIC/nokanbHoro oobekra;

- CPOKH MPOBeJleHHs TPAHCMOPTHOro o0ceN0BaHuU ;

- OTBETCTBEHHOE JIULIO 32 NpoBeAeHHe 0BcnenoBanusl, JomkHocTs, G.M.0.;

- pe3ynsTathl 00Cae0BaHH;

- obocHoBaHue BoiOOpa CITO;

- OTYET O MOCTPOEHHM MOJENH CYLIECTBYIOIIEeH CHTYaluy, BKIiouas kanuOpoBKY W
BaJIHJALHIO;

- IepeyeHs HeeneayeMeix Meponpuatui mo OIUI;

- [IaH NPOBEAEHUS MOJAEIBHBIX 3KCIEPHMEHTOB;

- pe3ynbTaThl MOAETHPOBAHHS;

- NpeJI0XKEeHHs M0 KOPPEKTHPOBKE IpeflaraeMbIX MEPOTIPUATHH;

-~ UTOTOBBIE BBIBOJIBI 110 Pe3y/ibTaTamM MOAENHPOBAHHNS;

- OMOJIHUTESbHBIE CBEAEHMUS.

B cooTBeTcTByOIIMX pa3fenax oOT4YeTa CHEAyeT TNPUBECTH  CIeOyHOLLyHo

uH(bopMaLKIO:

- onKcaHKe npobnemsl, koTopas OyAeT HccaeaoBaThCs;

- 0bocHOBaHHe HeOOXOAMMOCTH MPUMEHEHHS MOJENHPOBAHNS;

- OMHCaHKEe POJIH M MECTa NaHHOTrO0 MpOeKTa;

- popMynHpoBKa Leeit M 3a7a4 NpoeKTa;

- ONIMCaHUE TEPPUTOPHH NPOEKTHPOBAHHUS;

- obocHoBaHKe BEIOOpa MeTOAa MOAETTUPOBaHUS;

- obocHOBaHME rpaHKi 30HbI MOAETHPOBAHU;

- 000CHOBaHME MepHoia MOAEIUPOBAHHUS;

- OTlpeieNieHHe MepeYHs YYHUTHIBAEMBIX B MOJIENM BULOB TPAHCIIOPTA;

- COCTaBJICHHE MepeyHsa UCXOAHBIX AAHHBIX W ONHCaHHUE Npolecca UX MonyyeHus,

- ONUCaHHe [epevHs BapHaHTOB W CLieHapHeB, KOTOpble OyAyT HccneqoBaThCH;

- obocHOBaHHe M BEIOOp nokazateneit 3(gexTHBHOCTH pabOTH yyacTKa;

- OLIeHKa He0OX0AMMOCTH HOMOHHUTENBHOI 00paboTKH pe3ynbTaToB;

- ONKCaHKE UCTOYHHKA MOJNYUYESHHS MATPULBI KOPPECTIOHASHLIMH;

- o0ocHOBaHMe pazbueHus MaTpULIbl HA BpeMEHHbIE NePHOIbI;

- OMHcaHKe npolecca opaboTky MaTpHI] KOppecnioHAeHLU H;

- obocHoBanue BeiOopa CI1O;

- OMMCaHHe MpoLecca MOCTPOEHH MOJENH;

- oMHcaHHe MeToAa MPOBEepKH MPaBHUIIBHOCTH BBOJA;

- BbIOOp MmokasaTeneit s MpoBefeHNs KanHOPOBKH;

- 000CHOBaHYE YPOBHS TOYHOCTH NpPH MPOBEJEHHH KATHOPOBKH MOAEIH;

- JOKyMEHTHpOBaHHKe fpoLecca KanuOpoBKH MOJENH;

- JOKYMEHTHpOBaHHe TMpoliecca BalHAallH MOAEIH;

- obocHOBaHHE MeTOMa ONpeAeNeH s MPOTHO3HOrO YPOBHS Crpoca;

- OMIKCaHKe MpoLecca aHalk32a YYBCTBUTENbHOCTH MOJEIH;

- OMIMCaHKe MiaHa 3KCNepUMEHTOB;

-onucaHe HeoOGxomumoctd KoppektrpoBkH OJIJI B Moaenu nepcrneKTHBHOro
nepuoaa;

- aHaJIU3 Pe3yNbTATOB 3KCHEPUMEHTOB (rpaduku, AMarpaMmel, TabMHLB] U T.1.);

- IonoNHUTeNbHas obpaboTka pe3ynbTaToB;



48

- OfHCaHHe CUEeHapHEB OTHETHBIX BHUACOPOIHKOB;
- BbIBObl H PEKOMEHAALUHU O pe3yjbTaTaM MOAENHPOBaHHS.

5.11.3 JIns HarnsagHoro mpejcTaBlieHHs pe3yNbTaTOB MOJENUpPOBaHUA MOTYT ObIThb
HCMOJIb30BaHbl BUAEOPOIHKH C 3alIMChIO HUMHTALIHH ABHXEHHS TPaHCMOPTHLIX MOTOKOB.
Kak npaBuio, coBpeMeHHblE NpPOrpaMMHbIE KOMIJIEKCh! TIPEAOCTABIAIOT TaKylo
BO3MOXHOCTB. [l 3amMcH BHAEOpPOJNHKA PEKOMEHIYETCS HKCIIONb30BaTh PErIMKaLHIO
MOJIENH € nokasaTenamMH Haubosnee ONMU3KUMH K CpeHUM 3HavdeHHsM. CleHapHK poJIMKOB
BbIOMpAIOTCA HAa YCMOTpPEHHE CEeUManuCTOB HCXOAS M3 lieleil, 3ajay U ocobeHHocTeH
KOHKPETHOro MnpoekTa. PexkoMeHgyeTcsi 3apaHee COIJIacOBBIBaTh TaKHWe CLIEHApHH C
3aMHTEPECOBAaHHBIMH CTOPOHAMH.

5.12 OueHka 6e30MacHOCTH JBHIKEHHSA C HCII0NB30BaHHEM MOJIEITHPOBAaHH

AHaNu3 BO3MOXKHOCTEH MPOrpaMMHBIX IPOJYKTOB IMOKa3all, YTO IPaKTHYECKH BCE
npeAcTaBleHHble Ha PbIHKE MPOrpaMMHEIE MPOAYKTHI, HCIONB3YIOUIHE TEXHOJNOTHIO
MHKPOMOJENHPOBAHHA TPAHCHOPTHBIX [OTOKOB, HMEIOT BeCcbMa OrpaHHYEHHBIE
cnocoOHOCTH B oOlieHKe 6€30MacHOCTH AOPOXKHOTO ABHXKEHHSI.

Ha paHHOM O3Tame pasBUTHS BO3MOXHOCTEl MMpOrpaMMHBIX INIPOLYKTOB [0
MOJENHUPOBAHUK  PEKOMEHJyeTCs MpPOBOJWTL OLIEHKY 0e30MacHOCTH  ABHXKEHHSA
TPaOULHOHHBIMH CTATHCTHYECKMMH, AHATUTHYECKMMH M 9KcnepTHeIMH (aynut BJUT)
METOZIaMH, M0 METOAMKE M3N0XeHHOH B [5], a Takke B [2].

5.13 PexkoMeHaaUHH 110 MOIETTHPOBAHHIO NEMEXOAHBIX H BENOCHNEAHBIX [IOTOKOB

5.13.1 Tlpu paspabotke [IO]J] pexoMeHOyeTCs HCMONB30BATH [POrpaMMHEIE
MPOAYKTHI A MOJETMPOBaHUA MELIEXOJHBIX MOTOKOB HAa OCHOBE MOJENH COLUANBHBIX
cui (Social Force Model).

5.13.2 MopgenupoBaHHe MNELIEXOJHOTO ABHXEHHS HenecooOpa3HO MpPOBOAWTL B
CIIEAYIONIMX CITy4asX:

1. Ha yuactkax YJC c newexoAHsIMH NepexojaMH B OJHOM YPOBHE, TIg
NemexXoqHoe [BHXKEHHE OKa3blBaeT CYILUECTBEHHBIE IMOMEXH MABMXKEHHIO TpaHCIopTa
(npaBble MMOBOPOTHI, HEpEryNUpyeMBIe [epeXoabl), HO CaMM TMelleXoAbl He HCIBIThIBAIOT
3aTpyAHEHUH B JBIKeHHH. MIHTEHCHBHOCTH ABHIKEHMSA MELIEXOZOB B CEYEHHH OJHOIO
nepexona cocraBaser ot 150 mo 1000 uven/u. B gaHHOM ciyyae OCHOBHO# Lenbio
MOJENHPOBaHHS MeLeX0JHBIX MTOTOKOB ABNAETCS KOJMYECTBEHHAs OLIEHKAa UX BIHAHHA Ha
ABHXKEHHME TPaHCIOPTHBIX IOTOKOB, OLEHKAa YCHOBHiT ABIKEHHs CaMHX MELIeXON0B HE
npousBoauTcs. Jns y4yera 3TOro BNHMAHHA AOCTATOYHO CMOJAEAUPOBATH IMELIEXOAHOE
IBHXXEHHE B TNpefenax pacCMaTpUBAaeMOro IepeKpecTka MM TOMALKO Ha OTAENBHBIX
nepexoAax. Ins AaHHOM 3ajauM JOMycKaeTcsA MOJAENHpOBaThH JBHIKEHHE MELUEXOO0B [10
aHaNOrMu ¢ aBTOMOOHIIAMM.

2. Ha yuactkax YJIC c neuexogHbIMH MNepexojaMH B OLHOM YPOBHeE, TI'l€
OCYLUECTBIAETCS peryJsipHoe HHTEHCHBHOE nelexoaHoe apwkenue (6onee 1000 uen/q.),
HanpuMmep, BOJNH3H KpYMHBIX OOBEKTOB TArOTEHUS (CTAaHUHH METPO, BOK3ajbl, TOPrOBbIE
LEeHTPhl, MNepecafouHble Y3/Mbl, MellexofHble 30HBI M T.4.). B paHHoM cny4ae
MOJEIMpOBaHUE HCMONB3YeTCs KaK AJid OLUEHKHM YCNOBHI ABH)KEHHS CaMMX MellexojoB,
TaKk U UX B3aUMOJEHCTBHSA C TPaHCMOPTHBIMH NnotokaMu. Llenecoobpa3Ho moaenupoBaTh
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TNIOJIHBIE TIYTH ABHXXEHHS NEleXO00B B Mpe/ienax 30Hbl MOAeNMpoBanns. Mcnons3oBanue
YTIPOLIEHHBIX MOZelNeld IBHKEHHUs NEILeX0/0B He PEKOMEH yeTcs.

3. Ha nyTax aBuwkeHHA NeLIEXONOB OT/K OOBLEKTAM NPOBEAEHHS MACCOBBIX
MEpONpUATHI B IHU UX NPOBENEHHS (CTARMOHBI, KOHLEPTHBIE 3aMbl, KPYNHbIE IOWAKH U
T.4.). OCHOBHOH 3ajauelf B 3TOM cnyyae SBNSETCA OLEHKA YC/OBMH JBHIMKEHHS
TMELWEXOAHbIX MOTOKOB BBICOKOH TIUIOTHOCTH M HHTEHCHBHOCTM i  pa3paboTku
BpeMeHHBIX cxeM OJIJl ¥ oUeHKM HeoOXOAUMOCTH OrpaHMYeHMil ABHIKEHHS
aBTOMOOHJIEHOTO TPaHCIIOPTA,

5.13.3 MogenupoBanne JBMXEHHA INEWIEXOAOB HA BHYTPEHHHX TEPPUTOPHIX
BOK3aJI0B, a3pOIOPTOB, NepecafiouyHbIX y3/I0B H T.A. He OTHOCHTCA K 3aa4aM pa3pabotrku
[TO/1, onHako MOKeT BBINOJIHSTECS COBMECTHO € YHACTKAMH, T/ie Heo6X0nMa paspaboTka
ITO/1.

5.13.4 slsHoe MoaenHpoBaHHe NBHXEHHA BEJOCHNEAHBIX TIOTOKOB pexoMeHayeTcs
[IPOBOJIUTE NPH WHTEHCUBHOCTH WX JIBHXXEHHS B OJHOM HampaeneHud Gonee 200 pen./u.
OnHako, B CBA3M C HENOCTATOYHBIM YPOBHEM pa3BUTHS METOOB MOJEeNHpOBaHu
BEJIOCHTIENHBIX TIOTOKOB, HEOOXOAMMOCTb M OCOGEHHOCTH MX MOAENHUPOBAHMS IPU
paspabotke ITOJ onpexendiorcs CNEUMANMCTOM OTHENBHO B KaXIOM KOHKpETHOM
ciyvae.

6 PexoMeHaaunu no HCnoJib30BaHHIO MOJEIHPOBAHHUSA NIPH pa3paboTke KCoaa

6.1 Mertoxsl monennpoBanus npH paspabotke KCOIJT

6.1.1 B kauecTBE OCHOBHOrO HHCTPYMEHTA [UI aHANIM3A U OLEHKU pEILIEHHH TIPH
paspa6orke KCOJIJl cnesyeT  HCNOAb30BaTh  MOAXO. MaKpoMOJAeNHpPOBaHH
TPAHCTIOPTHEIX MOTOKOB. B 061uem cnyyae paspaGoTka Mozienn MosHOro LMK, BKIKOYas
MoZenu opMupoBaHus crpoca, B pamkax KCOJIJ] senserca Helleliecoo0pa3Hoii.
TpancriopTHas MoAenb MOAHOrO LMKA2 HOMKHA ObITh paspaboraHa mo Havana
npoextiposaunus KCOJ.

6.1.2 B cnyyae ecnum uMCNEHHOCTb HaceleHHs HCCIEAYeMOid TEPPUTOPUHU HeE
npesbiaer 100 Teic. ven, ans ueneit paspaborku KCOJIJ[ Bo3MoxkHO NIOCTPOEHHE
YNPOLIEHHOH TpaHCMOPTHOH MoJenH Ge3 NeTalbHOro aHaln3a GOpMHPOBAHHS cnpoca.

6.1.3 PexoMeHzyeTcs MCIIONB30BATE MOJENH ¢ AMHAMHYECKUM (C LIaroM He Gonee
15 mMun) MozienupoBaHyem npoliecca 3arpy3kd CETH A BO3MOXHOCTH OLEHKH BpEMEHH
BO3HHKHOBEHHM 3aTOPOB U y4eTa BIAUSHHS Ieperpy3kH Ha paclpe/ieiieHHe T0TOKOB.

6.1.4 [lis pacnpeseneHus MOTOKOB MO CETH TAKKe MOTYT HCHONB30BATHCA
ME30MOJIENIH TPAHCNOPTHEIX MOTOKOB, JIOKANLHBIE Y31kl H KOHKPETHbIE PEIEHHS MOTYT
npopabarslBaTeCA c TIOMOLIBIO MHKPOMOENHPOBAHHS, a TaKKe
Y3KOCMEUHUATU3UPOBAHHBIX NMPOAYKTOB II0 pacdeTy NapaMeTpoB OTAENBHBIX 3/1EMEHTOB
MH(PACTPYKTYpbl ¥ PEIKHMOB PEryTHPOBaHHA.

6.1.5 B ofwem ciyuae ans aHanu3a MHTErpanbHBIX NoKasaTeneil paboTsl Beell ceTu
npu  paspaborke KCOHJZ A0CTaToOMHO HCMONB30BaHHA MAaKPOMOAENH, OJHAKO TIpH
HaJIH¥K PECYPCOB BCA CETh MOXET ObITh CMOJENMPOBAHA HA ME30 MM MHKPOYDOBHE.
IIpu Hanuunm pecypcos ans paspaborku KCOJIJI pexoMmenayetcs CTPOUTb KOMIUIEKCHYIO
TPAHCMIOPTHYI0O MOJENb B TMPOrPaMMHBIX MPOAYKTaxX, [O3BOISIOMIMX COBMECTHO
HCTIONb30BAaTh BCE yPOBHH MOJIENMPOBaHKS Ha €1MHOM ONHCAHHH TPAHCIIOPTHOH CETH.
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6.2 McxonHble faHHble AJIsi MOJENHPOBAHHUS
6.2.1 OCHOBHBIMH THNAGMHM HCXOAHBIX (BXOIMBIX) MAHHBIX, HEOOXOAHWMBIX J1Jis

MOCTPOEHHMA MaKpoMOJeNnH cyuecTByloueii cutyaunn npu paspabotke KCOI
SIBNISIOTCA:

- TpaHCIOpPTHSHIE:

o INs MOCTPOEHHS W KanuOpOBKH MOJENH;
o IUTsl BaJIMJaLHH MOJEIH;

o} JAaHHbIE HA MEePCIEKTHBY;
HMH(PacCTPYKTYpHBIE:

o) OCHOBHbIE reoMeTpHuecKre napamerpsl {cTpykTypa rpada YIC);

o xapaktepuctuku OJI;

o napaMmeTphb! peryJiipoBaHus;

o 3Ha4YeHHA pacueTHOH MPOMYCKHOI cnocoOHOCTH Al BCeX KaTeropuit ynuil u
IOOpOT;

o napametpsl pabotsl TOIT;

e napameTpel Ha NMEPCNEKTHBY;

- BCnoMoratensHEle, crienugpuyeckue s kaxgoro I[10.

6.2.2 TpaHncnopTHBIE AaHHBIE AJs IOCTPOEHHUA MOAENH BKIIIOYAlOT B cebsi:

- HHTEHCHBHOCTH JIBHXKEHHs TPAHCTIOPTHBIX [IOTOKOB IO ONpefeNIeHHOMY EPEevHIO
NEPEroHOB M MO HafpaBfeHHAM [BHKEHHA Ha KAKOUEBHIX NepeKpecTkax, MojydeHHble
MyTeM 3aMepoB, KaK MpaBuilo, ¢ pa3bMBKO Ha HHTepBalbl Mo 15 MUH;

- cocTas notoka no tHnam TC;

- KO3(Q(UITHEHTH MPUBELCHHUSA K JETKOBOMY aBTOMOOHIIO;

- JaHHBIE O FOA0BOH, HEeJIBHOH U CYTOYHOI HEPaBHOMEPHOCTH ABHKEHHS.

6.2.3 Kosdbduuuents: nmpuBeJeHHS K JIETKOBOMY aBTOMOOHIIO peKoMeHAyeTcs
npHHUMaTh B cooTBeTcTBHM ¢ OJIM 218.2.020-2012. «MeTtoauueckue peKoMeHAALHH 1O
OLIEHKE MPOIYCKHOH CNOCOBHOCTU aBTOMOOHIBHEIX A0POr».

6.24 B kauectBe KanuOpPOBOYHBIX MApPaMETPOB HCIIONB3YIOTCA 3HAYEHHS
3aMepeHHBIX HHTEHCHBHOCTEH Ha reperoHax M NepekpecTKax, a Takke BpeMeHa npoesna
MEXAY KIIOUeBBIMU NYHKTaMH FeHepaLyH U MOTNOUEHHS TIOTOKOB.

6.2.5 I'pad YIC u ocHoBubte panuble o O[] Moryt 6bITh MMNOPTHPOBaHSI B
mozens u3 umeommxcs [MC-npunoxeHuli uiIH BBeJeHBI BpPYYHYH) C TOMOILLBIO
rpa)HYeCKOro pefaKkTopa ¢ HCIIONBE30BaHHEM KaYeCTBEHHON pacTpOBO MOINOXKKH.

6.2.6 'eomeTpuyeckne mapaMeTphl BKIIOYAIOT B cebs:

- YHCIIO NONOC ABHXEHHS;

- JNHHA [EPEeroHOB.

6.2.7 Xapaxrepuctuku OJ1[] Bxntoyarot B cebs:

- HalIM4Ke 3aMpeToB OTAENBHBIX MAHEBPOB;

- Haju4He BblAENEeHHBIX N0J10C (N5 OTAENBHBIX BU/IOB TPAHCIIOPTA);

- JOKalibHBbI€ OrpaHNuEHUs CKOPOCTH;

- HaJl4yue 3aNpeTOB ABM)KEHUs OTHAEJbHBIX TUIIOB TPAHCIIOPTHBIX CPEACTB.

6.2.8 IlapameTpbl peryiHpoBaHHsS BKJIIOHAIOT B cebs peXHMbl CBETO(QOPHOro
perynupoBaHHus (4ucno ¢a3, NopsAoK X YepelOBaHUA, JUIHTENBHOCTH LIMKNA, OCHOBHBIX
¥ MPOMENKYTOUHLIX TAKTOB).

6.2.9 [Mapamerpsl pabotet TOIT:
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- mapupytsl aBuxenus TOII;

- pacrnoyio}eHHe OCTAHOBOUHbIX FIYHKTOB;

- WHTEpBaJl WK pacn1caHue ABHKEHHU

- BpeMi naccakHpooOMeHa Ha OCTAHOBOYHBIX MYHKTAaX;

- THIN MOABHXHOTO COCTaBa H ero BMECTUMOCTb.

6.2.10 MudpacTpykTypHsle napaMeTpsl Ha NEPCNEKTUBY BKIIOYAlOT B cebA NaHHbIE
no npeanonaraeMbiM H3MeHeHusaM B cTpykTtype YIC, cxeme OJJl, koHpurypanuu
pa3Bs30K, CUCTEM YIpaBleHHA U T.A.

6.2.11 TpaucnoptHble NaHHBIe HA MEpPCNEKTUBY BKJIIOYAIOT MPOrHO3HbIE 3HAUEHHS
napamMeTpoB TPaHCTIOPTHOH HarpyskH. Takue naHHble Ha 3tane paspabotkn KCOJIJ]
AOMKHEI OBITH MONMY4YEeHBI B XOJEe aHalMu3a CYHIECTBYIOLWIMUX CTpaTeruit ¥ Mporpamm
pa3sBHUTHS paccMaTpHBAEMON TEPPHUTOPHH.

6.2.12 XapaxtepHsie 115 3apy06exHOMN MpakTUKH TpeOOBaHUA K TOUHOCTH BXOJHBIX
JAHHBIX [0 HHTEHCHUBHOCTH IBH)XKEHWS TPAHCIOPTHBIX MOTOKOB COCTaBnsoT £ 5 % mng
JaHHBIX aBToMaTHdeckoro yuera M + 10% pans JaHHBIX TONYYEHHBIX BH3YANBHBIM
HabnroAeHHEM C YpoBHeM HoBepus 95 %.

6.3 TToctpoenue makpomonenu ans paspadborku KCOA

6.3.1 Ilpu mocTpoeHHH MakpOMOJENH ClefyeT YUWTBIBATE OOLUHE PeKOMEHALHH,
H3NIOXEHHBIE B NpebiaAyleM pa3geie no paspadotke [TO/I.

6.3.2 3oHa MomenUpoBaHUS He oOOA3aTeNbHO J[OMKHAZ OrpaHHYHMBATHCS
aAMHHUCTPAaTHBHBIMU rpaHuiamMu obwekra paspaborku KCOI. TIlpu onpeaenenuu
rpaHHl] MOJENHpPOBaHHUA cleAyeT YYHMTHIBATH AanbTepHAaTHBHBIE MAapLUPYThl JABHXKEHUA
3HAYMMBIX KOppecMoHAeHIHH 3a npejenamMy afMUHUCTPAaTHBHBIX rpaHHL obbvexTa. Taioke
cnefyeT BBIOMpaTh TpaHULBl, TakuM o6pazoM, 4TOOBl BIHAHHEM MNpelaraeMbIX
MEpPOIPHUATHII Ha YCHOBHS [BHXKEHHMs 3a rpaHMlUaMH MOJENHPOBAHHUS MOXHO Obljo
npeHebpeyb.

6.3.3 TpaHcnopTHbie palOHBl AOIDKHBI AENHUTH TEPPUTOPHIO Ha OOHOPOLHBIE C
$YHKUMOHANBHON M TPaHCMOPTHOH TOYKH 3peHHsA y4acTkd. Pasmep TpaHCMOPTHBIX
paitoHOB cnefyeT BbBIOMpaTh MO KPUTEPHIO TEeHEPHPYEMBIX TPaHCMOPTHBIX MOTOKOB.
Pexomenpyercs, 4roOBI IHKOBas MOIIHOCTh TI€HEpalyH IOTOKOB OJHOro paiioHa
coctasnsna He 6onee 300-500 aBr./uac.

6.3.4 Tlpu 3amaHuH rpaHHL TPAHCIOPTHBEIX paHOHOB ciexyeT cobOaaTh
cleayroLye NpUHUUIEL

- HCIIONb30BaHHe JIMHMH eCTeCTBEHHBIX M MCKYCCTBEHHBIX mnperpai (pekw,
JIMHHH JXKeNe3HbIX JOPOr U T.A.);

- COrJIaCOBAaHHE C aIMUHUCTPAaTHBHBIM JENEHHEM TEPPUTOPHH;

- yueT (YHKLHOHANBHOr0 30HUPOBaHUs TEPPUTOPHH ropojaa;

- COXpaHeHHe CIIOWHUBIIHXCS KBapTaJlOB 3aCTPOHKY;

- HeJonyleHHe paiOHOB BHITAHYTOH KOHGUrypauuu.

6.3.5 PalioHBl MOryT HMeTb HECKONbKO ToueK mnoacoeguHeHHa k Y/IC
(KOHHEKTOpOB), CreAyer IIPOBEpHTh COOTBETCTBHME paclpeleleHusl Harpy3Kd 1o
KOHHEKTOpaM ¢ peanbHo Habmomaemoil. KoHHeKTOpb! AOMKHEI IPHCOEAMHATRCH K
yuactkam YJIC HaumMeHblllero kjacca, BIUIOTH IO BbI€3JIOB € JBOPOBBIX TEPPHTOPHIL.
Kareroputecku He nonyckaeTcsl NPUCOEAMHATb KOHHEKTOPBI K IEPEKpecTKaM.
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6.3.6 [lpu wcrnonb30BaHUM ME3OMOAE/IMPOBAHMA TOTOKOB pPEKOMEHIYeTCs
YMeHbUIaTh pa3Mep TPAHCMOPTHBLIX pailoHOB, HTOOBLI Harpy3ka Ha OMWH KOHHEKTOp He
npesbiwiaiga 150 ast./uac.

6.3.7 Ilpun noctpoenuu mozend YAC npon3BoauTcs KaTeropHpoBaHHE YJHL, U
JOpOr Mo 3HAaYeHWIO TNPOrNycKHol crnocobHocTh. Pa3buBky Mo xateropusM crneayet
nposoguth ¢ yuerom CIT 42.13330.2011 «['pagoctpoutenscrso. [InanupoBka H
3aCTpOiKa TFOPOACKUX M CEeNbCKHX MOCENeHWi» WAH MECTHbIX PerMoHanbHBIX HOPM
rpagoCTPOUTENBHOTO MPOEKTHPOBAHHUSL.

6.3.8 Ilpu3HakaMu HeNeHUs HAa KaTeropuH ABNAIOTCS: (PYHKUHOHANBHBIA Kiacc
YJIULBL, YMCAO MONOC, pa3pelleHHas CKOPOCTb ABWKEHHS, THI1 PEryIHpPOBaHUS, HATHYHE
noMex ABIKEHHIO W T.A. OLeHKa NMPOMyCcKHON crnocoOHOCTH y4acTKOB OCYLIECTBIAETCH
no OAM 218.2.020-2012. «Metoauuyeckne PpeKOMEHAAUHMH 1O OLEHKE IIPONYCKHOH
CNOcOOHOCTH aBTOMOOMNBHEIX Jopor». B oThaenbHylo KaTeropuio peKoMeHAyeTcs
BBIAENATh YYAaCTKH MpPH OTNW4MK mpomnyckHoi criocobnoctu B 100 en. u Gonee. Ins
KaxcIoi kaTeropuu noabrpaeTcs CBOs 3aBUCHUMOCTD 3aJEPXKKH OT YpoBHS 3arpy3kH (VDF
byHKUUA).

6.3.9 Jlns ydeTa 3ajiepkeK Ha IMepeKpecTKax aHAH3UpYyeTcsl KaXKJ0€ HanpaBieHue
IOBH)KEHUS, BpeMs 3aJIepKKU NpU Npoe3fe NMepekpecTka MoXKeT ObiTh 3aJaHO (yHKUHEH
WK pPacCUYMTBIBATBCA aHanuTHdyeckn no umewowmumcs B CIIO Meronukam. He
peKOMEHOYeTCA  HCMOJL30BaTh  (MKCHpOBaHHBIE  3HA4YE€HHWS  BpeMEHHM  [poe3fa
nepeKpecTKOB, HE 3aBHCSLLHE OT BENUYHHBI 3arPy3KH.

6.3.10 B paMKax ynpoLIeHHO# MoZen: pacnpejeneHHe No BUAAM TPaHCIIOPTa ABHO
He MOIEMpYeTCS W OLEeHHBAETCH HAa OCHOBE MAaTEpHANOB (pakTHYeCKHUX oOClenoBaHHM.
[IporHo3Hbie 3HaUeHUA paclipelefNeHHs Mo BUAAM TPAHCIIOPTa ONPEaeNAoTCs 3KCNEPTHO,
Ha OCHOBaHHUH IPUHSATHIX THIIOTE3 U JOIMYILEHHA.

6.3.11 OcHOBHBIMH JaHHBIMH, HEOOXOJUMBIMH A KaNHOPOBKH TPaHCIOPTHOMH
MOJENH, SABIAIOTCA 3HAYEHHSA HWHTEHCHBHOCTH [ABM)KEHUS B OTJENbHBIX CEYEHHAX
TPAHCIIOPTHO! CeTH ¥ Ha MOBOPOTHBIX HaMpaBieHHAX nepekpecTkoB. s cbopa AaHHBIX
MpOBOASTCSA MOJieBble 0OcneNoBaHKs, a TAKXKE HCMONB3YIOTCS aBTOMaTHYECKHe JaTYHKH
yueTa HHTEHCHBHOCTH.

6.3.12 Ilpu Beibope pacronoXxeHHs MyHKTOB y4eTa AJis poBefeHHs 00cieloBaH s
ClieyeT MPHAEPXKUBAThCA ClEeAyIOLHX peKOMEHAaLUHIi:

- MYHKTBl yyeTa HeoOXOQMMO pa3MellaTh Ha OCHOBHBIX MarucTpansax/goporax
H OCHOBHEIX [EPEKPeCcTKax, BONKU3K rpaHuLl TPAHCIIOPTHBIX pafOHOB, TaK YTOOBI U3MEPATH
o6BEM nepeMelleHH MeX Ty HUMH;

- HHTEHCHBHOCTh [IOTOKOB 3aMepsieTCsi KaK B CEYEHHH, Tak M BO BCeX
MOBOPOTHBIX HAMpaBleHHAX Ha MEepeKpeCcTKax;

- KOJIMYECTBO MYHKTOB Y4€Ta BHYTPH 30HbI MOJEAMPOBaHMSA AOMKHO OBITH
NPUMEPHO PAaBHO KONHYECTBY TPAHCIOPTHLIX paiioHOB;

- MYHKTBl Y4eTa JOJDKHBI [OKpBIBATH BCE OCHOBHBIE BBE3/BI-BhIE3/IbI 00/1aCTH
MOJENHUPOBaHHUs (KOPAOHBI).

KoukpeTHblit Habop NMyHKTOB yuera AomxeH ObITH yTOUHEH Ha a3Tane Bblbopa
rpaHMl] MOJENH H Npu pa3paboTke cXxeMbl TPAHCTIOPTHONG pailoOHHPOBaHHUS.
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6.3.13 PexkoMeHayeTcs MPOBOAMTH KOHTPOJIBHBIE YYETHI ABHXKEHHS CpeACTBaMH
BHIEO03aMICH C Mocieayolieii o6paboTkoii BUAEeOMAaTEPHANIOB H 3afloNHeHHeM OnaHKoB
yuera.

6.3.14 Ina noctpoenus rpaga YJIC pekoMeHAyeTCH HCNOIL30BAaTh HMEIOLIHEC
s obnactu mojenuposaHus Hu¢ppossie kapthl B ¢opmate ['MC unu ka4yecTBeHHBIE
PacTpOBEIE KapThl B KauecTBe Nouioxkku aas orpucorku Y JIC cpenctamu CITO.

6.3.15 Jlns pacuera MexpaiiOHHBIX KOPPECTTOKACHUWN MPUMEHSIOTCH CrielnalbHbIe
MaTeMaTHYeCKHe MOAeNH H anropuTMsel. JlonyckaeTca MNpUMEHEHHE Ppa3iM4YHBIX
MaTeMaTHYeCKHX aJFOpPHTMOB, MNpejaraeMblX pa3paboTunkamy NpodeCCHOHANBHBIX
NporpaMM TPaHCNIOPTHOTO MOJENHpPOBaHHs, anpoGUpOBAHHBLIX H OMYONMKOBAaHHBIX B
Hay4HOH JuTeparype, Npu yCIoBMH cobiiofeHus 6a3oBeIX TpeOOBaHHH HACTOSLIETO
IOKYMEHTA. .

6.3.16 Jins pacyera KOpPECNOHAEHLHH ¢ TEPPUTOpHEH 3a mMpeAenamH TrPaHHLL
MOJE/NMPOBAHKUS B CHCTEME PacueTHBIX paiioHOB ()OpMallbHO ONpEeAEenstOTCs YCIOBHEIE
BHELUHWE MM KOpAOHHBIE paioHbl. O6beMbl MPHOLITHA M OTHPABICHHA ISt KOPAOHHBIX
paiioHOB HE PacCUMTHIBAIOTCH, @ OLIEHMBAIOTCA Ha OCHOBE O0CIeA0BaHHA MHTEHCHBHOCTH
B COOTBETCTBYIOLIMX cedeHHsX. Jlnd pacdeTa KOPIOHHBIX KOPPECHOHAEHLMH
npubAMKEHHO NPHMEHHMAa IpaBHTAlMOHHAA MOJENb, OMHAKO 4YYBCTBUTENBHOCTb 3THX
KOppecnoHaeHuMil K (aKkTopy NanbHOCTH AOMKHA 6BITh ocnabieHa Mo CPaBHEHHIO C
KOPpeCHOHIeHIIMAMH BHYTPH ofnacTu.

6.3.17 Tlpouecc KkanubpOBKH DPEKOMEHAYeTCA HAYMHATh C HACTPOIKH OOLMUX
KanuOpOBOYHBIX MapaMeTpoB. 3aTeM, NpH HeOOXOAMMOCTH, BO3MOXHA JiOKaNbHas
KODPEKLMsi  XapaKTepHCTHK  3JIEMEHTOB  TPAHCNOPTHOH CeTH W JIaHHBIX O
MPOU3BOAUTENBHOCTH PalOHOB.

Kanu6poBka A0/KHAa NPOBOAWTHECA KaK MO MEPeroHam, Tak H [0 HampaBlCHHAM
IBWKEHHA Ha MepekpecTkax (MoBopoTaM), a TAKXKE [0 BCEM fepHOaaM aHalK3a.

6.3.18 KauectBo KanuOpOBKM  MaKpOMOJAENM  TPAHCIIOPTHBIX  IOTOKOB
pekomenayerca oueHuBath Ha ocHoBe GEH cratuctuku (kputepuit XeiiBepca),
npHeMJIeMble 3HaUeHHs! COOTBETCTBYIOT NPEJCTaB/IEHHBIM B Tabnuue 7 pasaena 5.6.7.

6.4 Ipamenenne monenrposanus npu paspaborke KCOIAN

Iins BbIpabOTKM pekoMeHAaLWi ClefyeT NpPOAaHANW3MPOBATH . BO3MOXHOE
MCnoNnp30BaHKe MOJleNMpoBaHus o stanam paspaborkn KCOJI.

6.4.1 Xapaktepuctuxka cnoxusmeiics cutyauud no OIJ[ Ha TeppUTOpHH, B
OTHOLLEHHH KOTOpOi# ocyiecTasercs paspaborka KCOLL.

Ha gaHHOM 3Tame ¢ MOMOILBIO MOMAENH CYIUECTBYIOLIEH CUTyalHH MOryT OBITh
OlleHeHbl HMHTErpaipHbie [OKa3aTend Kauectsa AelicTeytowmeid cxemst OJIZT. Mopgeinsb
TAKXKe [103BONHUT OBICTPO ONpENENUTs OCHOBHEIE npobnemuble yuactkn YJC u onucats
HX KOJIM4ecTBEHHbIe napamMeTpbl GyHKLUHOHHPOBAHHSL.

Taioke ¢ HCNONE30BAHMEM MOJIENHPOBAHHA MOTYT ObITh ONY4Y€Hbl JaHHbIE AJIS:

- aHanu3a napaMeTpos AOPOXHOTO ABHXKEHHU, a TakKe 1apaMeTpOB JABHKEHHS
MapIIpyTHBIX TPAaHCTMOPTHBIX CPEACTB W MapaMeTpOB PA3MELUCHUs MECT MJIA CTOAHKH U
OCTAHOBKH TPAHCIIOPTHBIX CPEJACTB;

- oueHkH 2 peKTHBHOCTH Hcnonb3yeMblx MeTonos O,

- MCCNe0BaHus MaccaXxupo H rpy30M0TOKOB,;
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- aHanM3a YCIOBHH JAOPOMHOrO ABWXKEHHsA, BKIIOuas [aHHble O 3arpyske
nepecevyeHri U NMPUMbIKAHHI JOPOT CO CBETO(OPHBIM peryJIMPOBaHHUEM;

- aHaJlM3a CYLIECTBYIOLIEH OpraHW3allKi ABHIKEHHS TPAHCIIOPTHBIX CPEACTB M
MelexoloB Ha TEepPPUTOPHH, B OTHOLIEHWH KOTOpoi ocyilecTBnseTcs pa3paboTka
KCOIJ, sxnioyas oOnucaHWe OpPraHU3auUMW [BHXKEGHHUS MAapLIpYTHBIX TPAHCIOPTHBIX
CPenCTB, pa3MeLileHHs MECT [isl CTOSIHKH M OCTaHOBKH TPAaHCMOPTHBIX CPEACTB, 0OBEKTOB
JOPOXKHOTO CEepBHCa.

6.4.2 TpuHUMNUaNbHBIE MPEANIOKEHUS H pELeHHs] 10 OCHOBHBIM MEpONPHATHAM
OO/ (papHaHThl NPOEKTHPOBAHKA).

Ha paHHOM 3Tame Mofens HCMONB3yeTCs B KavyeCcTBE HHCTPYMEHTA MOMIAEPIKKH
NPUHATHA pelleHuit Ans NpelBapHTENbHOH OUEHKU 3(pdexTa oT MEponpHATHH H HX
peanuszyemocTd. OcHoBHass pabota no BbIGOpY MEPONPHUATHI Ha MJaHHOM JTare
BBIMIONHAETCA  TPAHCMOPTHBIMH  HMHIKEHEPAMHM,  OMpedefsioTcs  aJbTEPHATHBHbIE
MEPONPHUATHA, TPYNNUPYIOTCS B BapHaHThbl, OUEHHUBAIOTCA C YUYETOM ClIEHapHEB
COLIHANBHO-3KOHOMHYECKOTO  pa3BHTHA W T.A., MOJAENb  HCMONB3yeTcAd  IpH
HeoOXONUMOCTH, €clH HEeT OJHO3HAYHOrO MOHHMAaHHA 3(deKTa 0T TOro HIH HHOro
peweHuss. B mopmenu aHanusMpylTcs TONBKO OCHOBHBIE TIPEIIOXKEHUA [0
coeepiieHcTBoBanuio OJJ] u pa3Butuio HMH$pPacTpyKTYpel. J(GGEKT OT MEpONpPHATHS
OLIEHUBAETCS HAa MOZJEJNH IO KIIOYEeBbIM MHTErPasibHBIM I10KA3aTelsaM, HanpuMep, obliee
BpeMs B MyTH, BpemeHHo# uHaexc (TTI) u np.

6.4.3 VYkpynHeHHad OLleHKa TpeJJiaraeMelX BapHAHTOB NPOEKTHPOBAHHUA C
nocneayownM BeI60poOM NpearaeMoro K peaiusaluy sapyaHTa.

ITocne popmupoBaHus BapuaHTos coBepuieHcTBoBanua OJ1J] npoussBoautcsa bonee
AeTajbHasi UX OLEHKa C MOMOLIbI0 TpaHcmopTHOH Moaenu. CornacHo IlpaBunamM, oleHka
BApHAHTOB I[IPOEKTUPOBAHHUSA OCYILECTBISAETCA Ha OCHOBE CYHLIECTBYIOLLEro H
NporHo3upyeMoro yposHeit 6e30MacHOCTH HOpPOXKHOTO ABHXKEHMSA, 3aTpaT BPEMEHH Ha
nepeJBUXKEHHE TPAHCIOPTHBIX CPEJCTB M IEIIeXOJ0B, YPOBHA 3arpy3kd Jopor
JABHXXeHHEM, fepernpofera TPaHCIOPTHBIX CPEACTB, YA0OCTBA MEIIEXOJHOro JBHIKEHHS.
Ilo pe3syneTaTaM MOJeNMpOBaHHA BbBIOMpPAETCs TOT WUAM WHOH BApHAHT, BO3MOXHO C
HEKOTOPBIMH KOPPEKTHPOBKaMHU.

6.4.4 Meponpusatua no OJJI ana npeanaraeMoro K peanus3alyH BapHaHTa
NPOEKTHPOBaHUS.

Ha ocHoBaHuM BBIOpAaHHOTO BapHaHTa MPOM3BOAMTCH [eTalu3alMs pelleHHH 1o
OId. Ha yuactkax, Tpebyomwux ocoboro BHUMAaHHSA, IPOH3BOAMTCA MeE30 WIH
MUKpPOMOJIENMPOBaHHE C Ienbslo onTHMu3auuu cxeMmbl OJIJ] u mapameTpoB ynpasieHHS.
[locne HacTpoiikM Bcex NpoOONEMHBIX Y3/M0B PpEKOMEHJYyeTcs 3aHOBO [pPOBECTH
MOJENIMpOBaHHE Bceil ceTH C YYEeTOM IMONY4YEHHBIX MapaMmeTpoB ¢YHKLHOHHUPOBAHHS
pacCMOTPEHHBIX Y3JI0B Jj1 OLEHKH BO3MO)KHOIO Nepepacnpe/ieneHus oTOKOB.

6.4.5 TlpennoxeHus nNo o4epeHOCTH peanu3alui MEPOIPUATHIA.

MeponpusTvs rpynmnupyoTcs 0 CTOMMOCTH HX pealH3allid U BHOCHMOMY BKJany
B ynydlieHue oOIeid TpaHCIOPTHOH CHTyalHH, B INEpPBYI0 oOdepedb Ppeau3yrTCs
MEpONpHATHA ¢ HauOONbWMUM TpaHCNOpPTHBIM 3ddexkTom (¢ yuerom (UHAHCOBBIX
orpaHudeHuit). Moaens TakKe MCMONB3YeTCsl AN OLEHKHM BO3ZAEHCTBHSA HAa CHUTYaLUIO B
Nnepuo]l peaju3allid MEpPOMNpUATHH W3-3a OrpaHWYeHHUs [BWXEHHS, W [03BOJISET
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CKOpPPEeKTHPOBaTh OuUepeHOCTb peayiu3aili MEPONpUATHH C TOYKWH 3peHUs B3aHMHOTO
BIMAHHKA HA YCAOBUSA ABHIKEHHUs MPH NPOU3BOACTRe paborT.

6.4.6 Tlpu ouLeHKe pe3ynbTAaTOB CTATHHECKOro pachpeleneHHs MOTOKOB clegyeT
YUMTBIBATh, YTO HA y4acTKax C YPOBHEM 3arpy3kH Bbille | B peasibHOCTH (POPMHUPYIOTCH
ouepeH, KOTOpble MOTYT BHOCHUTb 3HauyWTellbHble W3MEHEHHMS B YCJNOBHS JBHIKEHUS,
Onokupys Ipyrue HampasjieHus. [Ipy HaluuMWH Takoil BEpPOATHOCTH, JaHHbIE Y4YacTKH
cneayet uccnaegosathk Oosee moApobHO APYTrHMU METOAaMH MOJENHNPOBaHHS.

6.4.7 Mopgenu nporHo3a TPaAHCIOPTHBIX TIOTOKOB Ha OyaywHe rofisl
paspabaTbiBaloTCA IMyTeM BHECEHHS KOPpPeKTHB B Mofenbs 6asoBoro roma. Ina ux
CO3aHKsA HeEoOXOUMO [TPOBECTH JOTONHHTENBHBIE HCCEA0BaHUS U coOpaTh cleayloLye
JaHHbIe:

1. TIporHo3  u3MeHeHMS  COLHANbHO-3KOHOMHYECKHMX M JeMorpadpuieckux
noxasarenei (UHCIEHHOCTh HaceNeHUs, YUCIeHHOCTh pabOTHHKOB U T.4.) Ha TEPPUTOPHH
MOJAENUPOBAHHS.

2.TlporHo3 pocta ypoBHst aBTOMOOMAM3aLMKM HaceneHus. PocTt ypoBHA
aBTOMOOHIH3aLHK BIHUAET Ha KO3(PHUHEHTBl B MOJEAH paclleneHus [10e30K N0 BHIaM
TPaHCIIOPTAa, a TAKXKE Ha POCT KOPAOHHBIX KOPPECTIOHAEHIHH.

3. IlpoektupyeMsle H3MEHEHUS B YIHYHO-HOPOXHOH CeTH, TEeppUTOPHAIBEHOM
pa3sutuu, cucteme TOI1.

4. TIporHo3 U3MeHEHHUS B OLIEHKE CTOMMOCTH BpeMeHH. J[aHHBIA NMPOrHO3 MOXKET
OBITE BBHIMOSIHEH Ha OCHOBE MPOrHO3a M3MEHEHHs TakuX Mokasatenei, xak BPII wu
pacrnoJiaraeMele JIeHeXKHbIe JOXO0bl HaceleHusl.

[lepeuncnenHble JaHHBIE NOMKHB (POPMHPOBATHCA HA OCHOBE aHaIK3a POrHO30B H
NIPOrpaMM pa3BHTHS TPAHCMOPTHOTO KOMIIEKCa HCCIeAyeMol TEeppHUTOpPHH, aHaIH3a
rpafoCTPOMTENBHBIX MJIAHOB M CTpaTerdid pa3sBUTHA TEPPHTOPHH, BXOAALIMX B 30HY
TArOTEHUsl HccaeayeMoro o00BeKTa, a TakKe JOpYrHX MAOKYMEHTOB, COJAepXalluux
MH(pOpPMALHMIO O NPOTrHO3ax pa3BUTHS TeppHUTOpUii B obnactu TaroteHus. PexomeHayercs
BBIMOJHATS MOAENMPOBAHHE [/ Pa3HBIX BapHaHTOB NPOrHO3a Pa3sBUTHS COLHANBHO-
SKOHOMMYECKOH CHTyald M CTEHEHW peaiM3alHH NporpaMmbl Pa3BUTHSA TPAHCMOPTHOMH
HUH(pacTPyKTypbl (Hampumep, ONTHMHUCTHYHOrO, [ECCUMUCTHYECKoro H Haubonee
BEPOATHOIO CLEHAPHEB).

6.4.8 lna ouenku kauectBa U 3¢ dexruBHocTd KCOJ[l, ROMKHEI HCMONB30BaTHCA
MHTEerpanbHble M JIOKanbHBlE MoKazaTtenu. Bribop W pacuer noka3zarteneil cnemyet
ocymecteiare no OJM «Merogudyeckie pekoMeHAaUHd MO OLEHKe KauyecTsBa
OpraHU3aLUH JOPOXKHOTO ABHKEHHAN.

6.4.9 PacueTnl BBINOJHATCS Ha CPOK He MeHee 15 neT nubGO Ha CpoK AeHCTBUSA
JOKYMEHTOB CTPAaTErHUECKOro MIaHUpPOBaHMsA, ¢ pa3OMBKOH Ha S-MeTHHEe WHTepBaibl H
HHTEpHoNALMedl pe3yNbTaTOB Ha I[pPOMEXYTOUHble rojsl Mpu HeobxoanmocTH. Ha
Onuxaiiliyo nepcrnexktuBy (40 5 Jer oT 6a30BOro roga) AOMYCKAeTCs APHHATH, 4TO
NOABHKHOCTb HACENEHHs U CTPYKTypa TPaHCIIOPTHOTO CIIPOCa He MEHSETCH.

6.4.10 Tlpu uHcnonp30BaHWH MOJHOLEHHOW TPAaHCMOPTHOH MOACAU J[UIS OLEHKH
MEPOMPHUATHHA JOMKHO TNPOU3BOAUTHECH HTEPaLUOHHOE MOBTOPEHHE TMOCNEdHHX Tpex
sranoB (IaroB) MofenupoBaHus (pacnpejeneHue 1O 30HaM, MO BUJaM TpaHCIOpPTa M
MaplupyTaM JBHXKEHHUS) JO MOAYYEHHS YCTOHYMBBIX 3HA4YEeHHWi pe3ylNbTHPYIOLNX
MHTEHCUBHOCTEH Ha yuacTkax. Kak npaBuno, Tpebyetcst ot 3 o 8 Takux utepanuii.
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6.5 [puMeHenue MUKpoMoOJleiHpoBaHKs npu paspabotke KCO

6.5.1 [lpu paspaborke KCOJIIl rnepeueHb yuyacTKOB NS HCClIelOBaHHS Ha
MHKpPOYPOBHE BLIOHpaeTCsl HCXOAs U3 CleyioUuX (hakTopoB:

- ypoBeHb 3arpy3ku bonee 0,8;

- posis yyactka B obwei YJIC;

- o0beM OBHKEHHS IO YHACTKY;

- HaJMuKe CHCTEM YNpaBleHHs ABHKEHHEM;

- COMHEHUS B YCNOBHIX QYHKLMOHHUPOBAHUS YyUacTKa;

- HecTaHAapTHas KOH(pHrypaLus;

- NoXxenaHUs 3aKa3uuKa U APyTUX 3aHHTEPECOBAHHBIX CTOPOH.

6.5.2 MukpomoennpoBaHHie BbIOpaHHBIX y4acTkoB B pamkax paspaborku KCOJLL]
HE MOJXKET BBIMONHATHECA YMPOLUEHHO, HYXHO CII€JIOBaTh NOAHOMY LIHKIY peKOMEHIALHH,
npeAcTaBleHHOMY B pasjielie IpUMeHeHUsI MOJlenupoBaHus npu paspaborke [TO.
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IIpunoxkenne A. bazosbie nOHSATHSI H NOAXO/IbI TPAHCIOPTHOrO MOAETHPOBANHS

A.1 Knaccudukauus MeTos108 MOJENHPOBAHUS TPAHCTIOPTHBIX MOTOKOB

3a Bce BpeMs pa3BHUTHA TEOPUH TPAHCMOPTHLIX MOTOKOB MOSBHNOCH MHOXKECTBO
cnoco00B MaTeMaTHYECKOT0 OMUCAHHA NMPOLECCOB MOBEAEHKA KaKk MOTOKOB B LIENOM, TaK
W OTHEIbHBIX aBTOMOOMJIEH M HX B3auMOAeHCTBMS Mexay coboii M TpaHCnopTHOMH
HH$ppacTpyKTypoii. MHOrHe MeToapl TNOAYHYUIH WHPOKOE pacnpocTpaHeHHe Ha MPaKTHKE
ANs MOJENHPOBaHHUA MOBEJEHUS TPAHCIIOPTHBIX MOTOKOB € LENBIO NPOTHO3UPOBAHUA M
OLIeHKM HX mnapameTpoB. CyLIeCcTBYIOIIME METOAbl MOIACAMPOBAHHA HCTIOB3YIOT
pa3nuuHbI MaTeMaTHYEecKHi! anmnapaT, OCHOBBIBAlOTCSA Ha pasAHYHBIX JONYILLEHHAX,
HMEIOT PasfiMuHYI0 CTereHb AeTajH3allid H, COOTBETCTBEHHO, 007aJaloT pa3fiIHvHbIMH
crocoOHOCTAMH, HEAIOCTATKAMH U PEUMYILECTBAMH.

KnroueBbiM knaccurkallHOHHBIM NPH3HAKOM ABNAETCA crocod onucaHus obbekTa
MozaenupoBanusa. O6beKTOM MOAETUPOBAHUA ABNAETCS TPAHCIOPTHBIN NMOTOK, H C TOYKH
3peHHUs Cocoda ero onucaHnus MOXKHO BBIISTHTH MoenH (popMupoBaHus cnipoca (travel
demand models) 1 Mogeau HemocpeAcTBeHHO TpaHcnopTHbIX moTokoB (traffic flow
models). [TepBriif THIT MOzienel AaeT TONBKO KOMHUYECTBEHHYIO XapaKTEPHCTHKY — 06BbeM
JBUIEHHUA WK YPOBEHb CIpoca C pasfiefieHHeM MO pa3lu4yHbBIM BHAAM TPaHCIOPTa, a
BTOpOii OIMKCHIBAET B3aUMOCBA3H BHYTPEHHHX NapaMeTpoB MOTOKAa M nokasartenel paboTsl
yuacTkoB YJIC. BTOpeIM OCHOBHBIM KIacCH(pHKALMOHHBIM TNpPH3HAKOM SBIAETCA THII
TPaHCMOPTa H KOPPECMNOHIEHLHI, ¢ 3TOH TOYKH 3peHMs pa3fieNeHHE HAET Ha MOAEJH
MACCAKHMPCKHX H TPY30BbLIX KOppecnoHgeHUMii, a TaKXKe MOACAH rmeleXoJHbIX
MOTOKOB.

C ToOYKH 3peHMs TNOAXOJAa K OIMHCaHHIO Mpolecca (hOpMUPOBAHUSA MIOACKHX H
MaTepHaNbHBEIX MOTOKOB, MoAenAH (OpMHpOBAHHMS CIpoca MOXKHO pa3fienuTh Ha
arpernpoBaHHbIe 1 Ae3arperipoBaHHbIE.

ArperspoBaHHasi MOJENb OLIEHHBaeT 00BeM IMO0e3[0K HCX0Ad U3 000OLIeHHBIX
napaMeTpoB KaXIOro TPAHCMOPTHOro paloHa, TakKHX Kak KOJNHYECTBO JKHUTENeH,
CTPYKTYpa HacelieHHS, YHCJI0O MECT NPHIOKEHHS TpyAa, YpoBeHb aBTOMOOHIH3aLNH,
TPaHCMOPTHAs TIOABHXHOCTH HacejieHHs, HallMuue U XapaKTepUCTUKH rpy3000pa3yiolux
OOBEKTOB H T.1.

JlezarperupoBaHHble MOJAENM WMIM MOJENH Lemouek nedcrsuil (activity-based
models) npenmonararoT, YTO TPaHCMOPTHBIE MOTPEOHOCTH XKUTENS ONMpEeHeNsAlTCS ero
HeoOXOAUMOCTEIO NIPUHUMATE YHacTHe B HEKOTOPOH IEATESLHOCTH B Pa3NU4YHOE BpEMs H
B pa3NHyHBIX MecTax. Kaxzoe OOMOXO03fHCTBO WM Jake OTAENBHBI KHTENb
paccMaTpuBaeTcs, Kak eAMHHLA crnocobHasa rmpuHUMaTh pelleHds. KoHKpeTHoe
TpaHCNOPTHOE MOBeACHHE OrpelensieTcs HCXOAs H3 CTpPEeMNIeHHs MHMHHMMHU3UpOBaTh
3aTpaThl U MaKCHUMW3HPOBATh BHITOAB! OT pa3lM4HON nesrensHocTH. B panHoMm THME
Mojeneill npuUMeHseTcs MaTeMaTHUECKHH anmnapaT MeTOAOB YCJIOBHOH ONTHMM3alLMH H
TEOPHH AUCKPETHOTO BBIOOpA.

Mogenu HenocpeACTBEHHO TPAHCNOPTHBIX [IOTOKOB — 3T0 MaTeMaTH4YeCKHe
MOJENIH, TaKHe KaK THAPOJHHAMHYEecKHe, KWHETHYeCKHe, KJeTOuHbie aBTOMATEI,
cnepoBanus 3a jugepoM W T.4. Camu no cebe Takue Moaenu He NPHMEHSIOTCS Ha
NpakTHKe B YMCTOM BHJE, a HCIOJL3YIOTCA B KayecTBE MareMaTH4ecKoHd OCHOBBI B
criel{HaNbHbIX POrpaMMHBIX KOMIIIEKCaX.
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OnucaHue TpaHCNOPTHOrO NOTOKA paszlensercs Ha:

- arperupoBatHoe (Makpo-), omepupyiolee oOlWHMMH napamerpaMu  (CKOPOCTb,
MJIOTHOCTb, UHTEHCHUBHOCTH);

- ie3arperipoBaHHoe (MHKpO-), A€ YHUHTHIBAIOTCA 3aKOHOMEPHOCTH JBHXEHHA
OTIeJbHBIX aBTOMOOHUNE WM UX HeGONMBLUNX FPYIII.

[To criocoby nonyuenus HHGOPMALIHK O TPAHCIIOPTHOM [OTOKE MOIENU AENATCS Ha:

- aHAIHTHYECKUE MOJENH, KOTOpPBIe OCHOBAHBI HA TEOPETHUECKHX M 3MIHPHYECKHX
3aBHCUMOCTAX MEXAY TMapaMeTpaMH TpPaHCIOPTHOrO [OTOKAa W TPaHCMOPTHOMH
HHQPACTPYKTYPHI;

- UMUTAUMOHHBIE MOJENH, KOTOpbiE CTPEMSATCS OMNWCAaTh ¥ BOCIPOM3BECTH BO
BpeMEHHM IIpOLECCH HBHKEHHS TPAHCIOPTHHIX MOTOKOB Y WX B3auUMOAEHCTBUS C
TPaHCIOPTHOH HH(ppacTpyKTYpO#.

Takum 06pa3oM, ¢ pacCMOTpPEeHHBIX MO3ULKA MOJENH TPAHCHOPTHBIX IOTOKOB
IensrTcs Ha:

- aHAJTUTHYECKHE MAKPOMOJIEIH,

- aHAIUTHYECKHE MUKPOMOZEIH,

- HIMHTaLHOHHbIE MAKpOMOZEIH,

- UMHTALIHOHHBIE MUKPOMOJEIIH.

AHanuTHYecKMe  MakKpomonNeauw  MpeiacTaBnsioT — coboli  cratHdeckoe
pacrpefiefieHHe MOTOKOB IO CETH HMCXOMAs M3 3aBHCHMOCTE CKOPOCTH W TUTOTHOCTH
MoTOKa, IONYYEeHHBIX Ha OcHOBe (yHJaMeHTanbHO#t Juarpammbl. Takoit THN
HCTIONB3YETCH TAKOKe B KilaccH4eckoll 4-x miaroBoil npouenype M NpUCyTCTBYET BO BCEX
NMPOrpaMMHBIX MakeTax s TpaHcrnopTHoro mnaxHupoBaHus (EMME, CUBE, VISUM wu
Ap.).

AHanuTHYecKHMe MHKpomoaedH — 3To Oojnee pgeTanbHOe — OMHCaHHE
3aBUCUMOCTeH, OCHOBAaHHOE Ha TEOPUM TpPAHCIOPTHBIX MOTOKOB. Takoif mnomxon
MCIIONIBb3YETCs], KaK MpaBHIlo, B TPOrPaMMHBIX MPOAYKTaX, NpeAHa3sHauYeHHBIX A7 aHamn3a
NOKaNbHEIX OOBEKTOB (MepeKpecTKOB, YYAaCTKOB MarucTpaneil, pa3Bi30K, KpPYroBBIX
nepecevyeHuit), K HUM oTHocsATcs, Hanpumep, SIDRA INTERSECTION, HCS, ARCADY
| T.I.

HMHTALIMOHHbIE MAKPOMOAENH OIMKCBHIBAIOT AWHAMHKY pa3BHTHS CHUTyalHdH Ha
y4acTKe TPaHCMOPTHOH CeTH B TepMHHaX MOTOKOB B LIENIOM MIIM «I1a4yeK» aBTOMOOMIEH.
Takoit moaxon xapakTepeH s NMPOrpaMMHBIX MNPOAYKTOB IO ONTHMH3Al[HH PEXHMOB
ceetodopHoro perynupoBanus (TRANSYT, SATURN, SYNCHRO u ap.).

HAmuTtaunoHHble  MHKPOMOAENAH  BOCMPOM3BOAAT  AWHAMUKY  JABIKEHHS
TPAHCIOPTHBIX [OTOKOB YUWTHIBAsi TMOBEAEHWE M YCIOBHUA JBHXKEHHS KaXJO0ro
TpaHCMOpTHOro cpenctsa. Haubonee u3BecTHbIE NpeACTaBUTENH MPOrpaMMHOIO
obecneueHus, peanusyroume stot nogxoxa: VISSIM, AIMSUN, PARAMICS wu np.

B nuteparype Bce uallle BCTpedaeTcs IMOHATHE Me3omoaeneii, kak ocoboro
NOAXO4a K MOZENHPOBAaHMIO TPAHCHOPTHBIX MOTOKOB. OOHaKo ompeaeieHHe TaKoro
MoAXoJa BecbMa PpacIUIBIBYaTO M HET €JWHOr0 MHEHUs B BOMNpoOce, KaKoH HMEHHO
MaTeMaTHYeCKHH anmnapaT COOTBETCTBYET JTOMY Noaxoay. Me3ocKomMuyecKHe MOJENH
paccMaTpHBalOT €AHMHHYHLIE TPAaHCHOPTHBIE CPEACTBA, HO OMMCHIBAIOT MX ABHIKEHHE H
B3aHMOJEHCTBHE Ha OCHOBAaHHWH CTATUCTHYECKHX, AarperHpoBaHHBIX 3aBHCHUMOCTEH.
Me3oMozenu Takke MOryT ObITh aHAAHTHYECKHMH U UMHTALMOHHBIMH.
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BaxkHbIM mnpu3HakoM KnaccU@UKalMU SABASETCH Ha3HaueHHE MaTeMaTHYeCKHX
MoOJenell TpaHCMOPTHBIX MOTOKOB. Ha3HaueHHe, ¢ TOYKM 3peHHsT MPaKTHYECKOro
MpyUMEHEHHs M pelleHHs KOHKPETHBIX 3a/a4, MOsBNASETCA y MoJesel TONbKO B cOCTaBe
CNeUNaTbHBIX TporpaMMHBLIX KoMmmniekcoB. Takum obpasom, knaccHpULHpOBaThb I10
Ha3HAYEHHIO MpeACTaBNsAeTCS BO3MOXHBIM TOJILKO FOTOBOE NpOrpaMMHoe obecreueHue
IUISE MOAEITUPOBaHHS TPAHCIIOPTHEIX NMOTOKOB. C 3TOH MO3MLMK NMpOrpaMMHBIE MPOAYKTHI
Aenaica Ha NpHMeHseMble Ani:

- IpeABapHTENbHOTO (CKETY) MNIAHKNPOBaHHA, B T.4. JOCETEBbIE METOAbI;

- CTPaTEerMyecKoro nilaHUpoBaHys (MpPOrHo3MpoBaHLs);

- TAKTUYECKOTO MNIAHMPOBAHUS K YIIpaBNeHHs (MaKpo H Me30 MOZENH);

- JIAaHUPOBaHHUA paboTel OTHENBHBIX BHAOB TpaHcnopTa (rpysosoil, TOII, Takcu u
2p-);

- IETANIbHOTO aHAIN3a ABHXEHHUS MOTOKOB (MHKPO H Me30 MOJEIHPOBAHUE);

- ONITHMH3ALKH [TapaMeTpoOB KOOPAMHHPOBAHHOTO CBETO(OPHOTO PeryavpoBaHHs, B
T.4. B ACYJI;

-pacuyera TreOMeTpHYeCKHX MapaMeTpoB W [apaMeTpoB pEryjlupoBaHHA Ha
OTOENBHEIX NEPEeKpPECTKaXx;

- aHaNTU3a OBWXKEHHS MELIEXOAHBIX TOTOKOB;

- OLIEHKH YPOBHS 6€30MacHOCTH ABIIKEHH.

CTONT OTMETHTH, YTO B NOcHegHee Bpems HaONloJaeTcs TeHAEHLHsA o0belyuHEeHHs
HHCTPYMEHTOB JUISl pellleHHs HECKOJBKHX 3a/]ad B eAWHOM IPOTrpaMMHOM KOMILIEKCe MIIH
B3aHMOCBS3AaHHOM CeMeHCTBe MpOoOyKTOB ofHoro paspaboruuka. Taxxe mMossasercs
MHOFO MpOrpaMMHEIX MOAYJieii CTHIKOBKH MeXy PpaclpOCTPaHEeHHBIMH IPOHYKTaMH
pa3NHYHOrO Ha3sHA4YeHMs A YIPOILEHHs Mpollecca BBoAAa M oOMeHa HaHHBIMH. TakuM
obOpasoM, OTHeceHHe MHOIMX MPOrpaMMHBIX NPOAYKTOB K OAHOH M3 NepevucieHHbIX
KaTeropuii Mo Ha3sHaYCHMIO OKA3bIBAETCSA 3aTPYAHUTENBHBIM.

Jna npaktudeckHx 3ajmad HauOonee MOAXOAALUMM SBISETCA pa3leneHHs Ha
KaTeropuH Io ABYM KilacCH(pHKALIHOHHBIM MTPH3HAKaM:

- Ha OCHOBE MOJX0A0B MOJENUPOBaHHs (MaKpo-, Me30-, MUKpPO-);
- 10 IPUHLKITY MOAENHPOBaHH A (aHAIHTU4YECKUII 1 UMHTALHOHHBII).

[lpu »TOM, Me30 mOAXOH, BBHAY HEOMPEJENEHHOCTH €ro TIpaHMl, CIeayeT
paccMaTpUBaTh KaK BCIIOMOFaTeNbHEI M PEKOMEHJ0BaTh K MPHMEHEHHIO COBMECTHO C
OJHHM M3 JpYruX MOAXOAOB HIIH KaK alnbTepHATHBY NPH OTAEIBHOM 00OCHOBAaHHHU.

B Tabauue A.l npuBemeHs! CBOZHBIE JaHHblE O KiaccHuKauun Momenei
TPaHCMOPTHHIX [NOTOKOB,

Tabnuua A.1 — PezynbTHpylowmas knaccubHKanus Mogesieil TpaHCIIOPTHERIX MOTOKOB

Honxox Knace DOyHKUHOHANLHOCTL H Hpoussoau-

Mpumeps! [10
MOACAHPOBAHNA | TOYHOCTH HA3HAMCHIE TEJNbLHOCTD

[Tporuo3 nepepacnpeneneHus

EMME, TransCAD,
NOTOKOB HA KPYITHBIX CETAX.

Maxkpo - OUeHb VISUM, AIMSUN
.. | HU3KHIi Mogenu cTpaTernieckoro
AHAJHTHYECKHIT BEICOKas (v8),
NAAHHPOBAHUSA M TAKTHUECKHE CUBE
MOZEIH.
Makpo Iporxos nepepacnpesnenchus TRANSYT, SATURN,

cpenHHi BhICOKas

HMHTAUHOHHBIT

MOTOKOB C Y4eTOM (pakTopa SYNCHRO, LinSig
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Bpemenn. [lpudniixennas
oLleHKa nokasaTeneit kauecTsa
pabotut YJC.
3aneificTBOBaHHE B KOHTYpE
ONTHMH3ALUNK APAMETPOB
perynupoBaHus.
Ananu3 noxaszartenei paboTsbl SIDRA
Mukpo . | oTnenbHbIX IepeKpecTKoB, INTERSECTION,
.. | BBICOKHIA BbLICOKAs
AHAJIHTHYeCKHIT HeOoNbIIHX YYacTKOB HCS,
MarucTpaseH. ARCADY
JletanoHeli aHanu3
Mukpo oueHb Eiﬁﬁif{iif“ - paboTe VISSIM,  AIMSUN,
HMETALHOMHLI | BHICOKHI _ VCPEKPECTKOB, | Hu3kad PARAMICS, CORSIM
maryctpaneii, HeOONBLIMX U
CpEeIHHX CeTei.
AHanu3 nokasareneil paboTl
Me3zo . OTJeNBHBIX NepeKpecTKoB, | OUYCHb
.. | cpenuwii " H/1
AHANHTHYCCKHIA marucrpaneii, HeQonbLINX, | BEICOKAA
CPEHHHX H KPYTIHBIX CeTeH.
AHanui nokasateneii paboThl AIMSUN,
Meso ppicokui | OTACTBHBIX MEPEKPECTKOB, | oo CONTRAM,
HMHTANHOHHEBI MarucTpane, HeGONBINKX, p DYNAMIT-P
CPEAHUX H KPYTIHBIX CETEMH. VISSIM (v8)

Taxxke B 3agayax npoektupoBaHust OJJ] uacto BO3HHKaeT HeoOXOAUMOCTH
MOJEJIHPOBaHHA MEIIeXOAHBIX TOTOKOB. Onucanue JUHAMHUKH MOBEAEHHs IeIleX0J0B —
3TO OTHAENIbHOE HaNpaBieHHe, OCHOBAHHOE HAa MPHHLMIHAIBEHO HHBIX 3aKOHOMeEpPHOCTAX. B
OTJIMYHE OT TPAHCIOPTHBIX ITOTOKOB Y MELIEXO0B HET NOJIOC JBHXKEHUS, YETKHX NpaBuil
noBefeHus, MeEHbWIHE QU3HUeckHe rabaputhl, B TMIOTHBIX [OTOKaX JAOMycKaeTcs
bu3uueckuit KOHTakT U T.4. Cpean Momeneil nmelleXogHBIX MOTOKOB TAKKe BCTPEHalOTCH
Makpo ¥ MHKPOYPOBHH, IPHMEHSIOTCS AaHANUTHYEeCKHEe KW KMMUTALUOHHBIE MOJXOJBI.
Haubonee n3BeCTHHIMH SBIAIOTCA:

- Mogens MarHetudeckux cun (Magnetic Force Model);
- MoJenb couuaneHeIx cHil (Social Force Model);
- kietouHble Moaenu (Benefit Cost Cellular Model) u nap.

Cpenn mporpaMMHBIX MpPOAYKTOB MOXHO BbiAenuTh Legion, Myriad II, Mass
Motion, 610k nemexonsoro mogenuposanusa VISWALK B coctase VISSIM u np.

Haubonee noaxonsuieit 1 Haubonee agexBaTHO ¥ TOYHO OMUCHIBANOIIEH MOBEIEHHE
Meliexof0B MOAEIBK) B HACTOfllee BpeMsi SABISETCS MOJENb COLMaNBHBIX CHIL
PexoMeHzyeTca HCMONB30BaTh MpOrpaMMHBIE TMPOAYKTEL HAa OCHOBE JAaHHOroO THIIA
Mojieneil B npakTHke pazpabotku npoektoB O/,

B coBpeMeHHBIX YCNOBHMAX aKTyanbHBIM SABJSETCS TaK)Ke BONPOC MOAENHPOBAHUSA
BEJIOCHIIEAHBIX MOTOKOB, 0COOEHHO B YCIIOBHAX CMEIIAHHOTO ABHXEHHS C RBTOMOOHIAMH
M neulexofaMi. AHaIM3 COBpeMeHHBIX NMyONukauuii nokasan, 4To AJsi MOAENHPOBaHHSA
BEJIOCHIMEHBIX OTOKOB MHOIMMHK aBTOpaMH NpeANpPHHHMANKHCh NOMBITKH afanTHpoOBaTh
KaK MOJEJH, HCIoNb3yeMble Uil MOAEAUPOBaHHs JBH)KeHUs1 aBToMobunei (cnegoBaHus
32 JIMAEPOM, KIETOYHbIE aBTOMAThl), TaK M MOJeNM [ABIKEHWs MellexoAoB (Moaenu
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COLMANBHBIX cil). HH onMH 43 MOAXoJ0B He [an yAOBNETBOPHTENBLHBIX Pe3yMbTaToB M0
BOCIIPOH3BEACHHIO PEAIbHOTO MOBEACHWS BENOCHNEAMCTOB. B nuTeparype oTMeuaerca
HEOOXOAMMOCTE MPOAO/IKEHMS HCCIENOBaHUM B 3TOM HAMpPABIEHWH M BKIIOYEHHS
pyHKIMOHaNa MOAENMPOBAaHMS BeJIOCHNEIHBIX TOTOKOB B NporpaMMHbIe TMAKEThl
MOZRENHUPOBAHUA JIOPOXKHOIO HABHXKEHUs. HekoTopele M3 COBpeMEHHBIX NpPOrpaMMHBIX
NPOAYKTOB MO3BONAIOT MOJENMPOBATE BEJIOCHMNEAHOE ABMIKEHUE Ha OCHOBE TeX e
MojeneH, YTO M Ul aBTOMOOWIEBHBIX MOTOKOB, OJHAKO, KaK YiKe OBUIO OTMeueHo,
AOCTOBEPHOCTb PE3YNbTATOB TAKOTO MOAEIMPOBAHUS He MOXET OBITh rapaHTHPOBAHA.

A.2 OcHoBHblE TPUHLMNBL (YHKIMOHMPOBAHUS MMKPOMOJENEH TPaHCMOPTHbIX
MOTOKOB

K MHKpOMOZIEnsM TpaHCMOPTHBIX MOTOKOB OTHOCATCS MOZENH, ONKCHIBAIOIIHE
TPAHCMIOPTHEIH NMOTOK HAa YPOBHE OTAENbHBIX aBTOMOGHMEH MM MX HeGOJBLIMX Cpy.
AHaNMTHYECKAs ~ MMKPOMOZENh  MpPEACTaBiseT co6oif  OZHY MIH  HECKOMbKO
MaTeMaTH4YECKHX 3aBUCHMOCTEH, MONYYEHHBIX B De3yJ]bTaTe aHANH3a 3MITHPHYECKHX
JM@HHBIX HA OCHOBE Pa3iMYHbIX MOJX0A0B TEOPUH TPAHCMOPTHEIX MIOTOKOB MIIH HAa OCHOBE
TEOPHH CHCTEM MAaccoBOro obcimyxuBaHus. Takad MOAENh XKECTKO CBA3LIBAET BXOIHBIE
napameTpsl ¢ pe3ybTaTaMH pacuera.

Ilpy WMHTALMOHHOM MOJENMPOBAHWHM IHHAMHYECKHE TNpPOLECCHl CHCTEMbi-
OpurdHala IMOAMEHSAIOTCH NPOLECCaMH, HMHTHPYEMBIMH alrOPHTMOM MOJENH, C
COOMIOZIEHHEM TEX JKE COOTHOIUGHH MUIHTENbHOCTEH, JIOTMYECKMX H BpPEMEHHBIX
OCneN0BaTeNbHOCTEH, KaK W B peanbHOl cHcTeme. MIMHTaLMOHHOE MOJNENMPOBAaHHE Ha
MHKPOYPOBHE IO3BOJSAET MaKCHMAIbHO TOYHO OLEHHTh DPe3YJLTHPYIOLIME MOKazarTeiu
Ka4ecTBa pabOTHI CETH, TakWe KaK YPOBEHb 3a[€pXeK, CPeHss CKOPOCTb, YHMCIIO
OCTaHOBOK, YPOBEHb 3arpy3kH H T.1.

Ha pucynke A.1 usobpakena oGo6LuieHHas AHarpamMMa MpOLECCA HMHTALIMOHHOTO
MOJEIUpOBaHHS, KOTOPEIH COCTOUT U3 CileAyIOIIHX 3TaroB. '

1. @opMynupoBanie npobneMbl M MIAHMPOBAHME ONeEpalHii: pacro3HaBaHue
NPHUPOJBI 3a/1a4H OMpeAe/ieHHe TPeOOBaHHIi K OTBICKAHUIO €e pelleHH s,

2.COoop pamHbix M (QOPMMpOBAaHHE MOJENM: MONyHEHME 3MITHPHYECKHX
CBHAETEJICTB XapaKTEPHCTHKAX IOBEAEHUS CHCTEMBI, BBIABHXKEHUE [UIOTE3 K
npeoGpa3oBaHHe HX TEPMHHAX COOTBETCTBYIOLIETO (hOPMANBLHOTO MPE/ICTABNEHHUS.

3. KouTposib aneKBaTHOCTH MOZEH, T.e. NIPOBEPKa TOTO, YTO OTBETH HA BOMPOCHI
THMA «A YTO, €CIIU...», afipecyeMble MOJEIH, MOTYT GLITh IPH3HAHBI BEPHBIMH.

4. Tpancnsauus moaenu B GopMy KOMMbIOTEPHOI NPOrpaMMEL.

5. IIpoBepka QyHKLHMOHHPOBaHHS KOMIBIOTEPHOI! NPOrpaMMHO# MOZEH.

6. BoipaboTka NpoexTHEIX pelleHUil MO MpeoGpa3OBaHUIO BONPOCOB «A uTO,
€CIIH...» B (JOPMAT BbIMUCIUTENBHBIX 3KCIEPUMeHTOB. Onpeaenenue npoLeayp BbIOOPKH
JaHHBIX ANA Uened CTATUCTHYECKOTO aHANH3a M MOJYYEHHS HAIKAIUX OTBETOB Ha
BOIPOCEI.

7.IlpoBenieHe WMMTALMOHHBIX KOMMBIOTEPHBIX 3KCIIEDPHMEHTOB W  aHANM3
pe3yJIbTaToB. '

OcHoBoli MMHTALMOHHOH MMKPOMOJEIH [OPOXKHOrG IBHXEHHA SIBIAETCH HAGOP
cybMozenei OMMCHIBAIOIIMX OIpeAeNcHHblE acleKThl MoBeAeHHs BoauTeneil. K Hum
OTHOCATCA: MOJENb CJICAOBAHAA 33 NUAEPOM, MOAEAb CMEHBI MOJOC, MOJENb Bhlbopa
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HezonacHoro MPOMECIKYTKa B MOTOKE, MOICJb Bbl60pa CKOpOCTH, MOoAenb ClHUsAHHA C
MNOTOKOM, MOJEAEL 0OroHOB.

Flocraroaka 3aaavn u
NNAHUPOBAHWVE AEUCTBMM

2 X

CGop panHbIX K
onpensneHve Moaeny

Hev
B ?
3 epHp '\

Lo

4 FporpaMmupoBaHue U
sepudkaunn
5 Npobubie ceancu
Het
8 Bepno? —_ 1
Oa
7 BKCNepUMBHTDI
B8 NnaHoBLIe CeaHTkl
] Ananus peaynstatos

Pucynok Al — O6061énHas quarpaMMa npolecca MMHTALOHHOTO
MOJeTHpOBaHHS

CTpyKTypy HMMHMTaLHMOHHOH  MHMKPOMOZENH MOXHO IpeACTaBHTB  Yepes
B3auMoJeiicTBHe 351eMeHTOB cHcTeMbl BAJIC (BoauTtens-aBToMOGUAB-I0pOra-cpea).

Boodumens. [laHHBI 3M€MEHT CHCTEMBI COJIEDIKHT BBHIIICONHCAHHBIE MOIEIH
NOBeAEHHUs NPH JBWXKEHUU B NOTOKe (CIeIOBaHHUA 3a JIMJEPOM, CMeHBI NoJockl, BeIOopa
paspbiBa B [OTOKE M T.HA.), TAKXKE YUYUTHIBAeTCs NpHUCYylllee BOAUTENIO BpeMsl peakLuH,
Kenaemasi CKOPOCTb JBHIKEHHS, CTEMEHb COOMI0AeHHA OrpaHUYeHHs] CKOPOCTHOTO peKUMa
M IpyTHe MOBENEHYECKHE XapaKTepHCTHKH.

Asmomobuns. DNEeMEHT aBTOMOOMNL OIMHCHIBAETCA B OCHOBHOM (DH3HYECKUMH
rabaputamMu  (OnMHAa M  WIHPHHA), TATOBO-CKOPOCTHBIMH  XapaKTEPHUCTHKAMH,
NMPHHAIIEKHOCTEIO K KaKoMy-NTHbo Kiaccy, maccaXHpoBMECTHMOCTBIO U T. 4.

Jopoza. B paMkax AaHHOrO 3JIeMEHTa CHUCTEMBl OIMHCHIBAIOTCS BCE I[1apameTpsl
WHpacTPYKTYpBl, OpraHu3alMH M  yhpaBneHus JABWxeHueM. Cioja  BXOAST
reomerpuiueckue napamerpsl YJC (uucno v wupuHa nonoc, paauychl INOBOPOTOB,
yKInoHel ¥ T.A.), napametpsl OJIJl (HanmpaBneHus mno mnonocaM, 3afnpetT MaHEBPOB,
OorpaHHYeHHE CKOPOCTH, BbIAEJIEHHbIE NOJIOCH U T.J.), MapaMeTpbl YIpaBieHHs (peKHMBI
cBeTothopHOro perynupoBaHus, napametpsl pabotsl ACY I u UTC).



63

Cpeoa. B nousaTHe cpeipl B UMHTALHOHHOM MOJENHPOBAHHUH BXOJIMT BO3AEHCTBHE
Ha TPaHCTOPTHbIE MOTOKH NOrOAHBIX YCIOBHH B uacTH oOrpaHH4eHHs BHAMMOCTH M
CHW)KEHHSA CLEMHbIX KAauecTB MOKPLITHA. DTH (HaKTOPb! NPHBOAAT K CHHIKEHHIO CKOPOCTH
JBHKEHHA W YBEJIMYEHHIO AUCTAHLHUK MeX Iy aBToMobunaMu.

Takum obpa3oMm, nporpaMmHble KOMIUIEKCHl MHKPOMOZENHPOBAHUA HMHUTHPYIOT
JABIKEHHE TPAHCIOPTHBIX MOTOKOB Ha YpPOBHE B3aUMOJEHCTBHUA IJIEMEHTOB CHCTEMBI
BAJIC. 3To no3sofser MakCHUMAalbHO TOYHO OLIEHUTH pe3yNbTHPYIOLIHe MoKa3aTenu
KadecTsa paboThl y4acTKOB AOPOXKHOM CEeTH.

B coBpemeHHBIX TNporpaMMHbIX KOMIUIEKcax [OJsi  MHKPOMOAENHpOBaHHUS
TPaHCIOPTHHIX IIOTOKOB B CTAaHJAPTHOM KOMIUNEKTALWH, Kak NpaBulo, HMeeTcH
BO3MOXXHOCTb BblOOpa HECKONbKHX Ppa3HOBHAHOCTeR Mofeneil, a TakKe BO3MOXHOCTB
3arpy3Ky nojs3oBaresneM n000i Apyroi MoJenH.

B npouecce umurauun ¢GyHKUHOHHPOBAHHA HCCNeLyeMOil CHCTeMBI, Kak MpU
JKCIIEpUMEHTE C CaMHM OpUTHHANOM, (QUKCHPYIOTCS OmNpedeNieHHBIE COOBITHA |
COCTOSIHHSA, 110 KOTOPBIM BBIYMCISIOTCA 3aTeM HeoOXOAMMblE XapaKTEepUCTHKH KauecTsa
({YHKUMOHHPOBAaHUA U3y4aeMoii cucTeMbl (YpOBEHb 3a/lepieK, CpeAHss CKOPOCTb, YHCIIO
OCTaHOBOK, YPOBEHb 3arpy3kH  T.1.). Kaxcapiil aKcnepUMeHT ¢ MOAEIIBIO HMEET B OCHOBE
HEKOTOpPOE clyvaiiHoe YHcho, onpelensioliee AanbHelllee pa3BUTHe COOBITHH B MOZENH.
CraTHCTHYECKH JOCTOBEpHBIE pe3yNbTaTbl MOTYT OBITh TMONYHEHBl TONBKO MMyTeM
yCpeOHEHHsl pe3yNbTaTOB MO HECKOJNBbKMM pernuxanusaM (rporoHam) mogend. Yucno
TPOTOHOB OfIPEACNseTCA B COOTBETCTBMHM C [OJNIOKEHWAMH TEOPHH IUIAHHPOBAHUS
3KCNEepUMEHTA.

Hcnons3yeMble B NporpaMMHBIX KOMILIEKC2X MHKPOMOJENHPOBAaHUsA cyOMozenu
HUMEIOT psJ NapaMeTpoB, KOTOpble MOTYT OBITE H3MeEHeHbl and Gojlee TOYHOrO
BOCIIPOU3BENCHHUS MECTHBIX 0cOOEHHOCTEH ABHXKEHUS MOTOKOB B Ipoliecce KamHOpOBKU
MogzenH. Hucao Takux napaMeTpoB B NPOrpPaMMHBIX KOMIINEKcaxX JOCTHraeT HECKOJBKHX
JECATKOB, M KaXKIblii M3 HHX OKA3bIBaeT OIpPEJIENICeHHOE BIIHAHHE Ha pe3yJbTaT
MOJenupoBaHis. BriGop Toro HaM HHOro 3HaYeHUs KaXkaoro napamerpa Tpebyer Hanu4us
rnyboxoro rOHUMaHHA TeOpeTHYEeCKHMH M MareMaTHyeckoif ©a3pl HCHOIB3YEeMOro
NporpaMMHOro npoAaykra. B 3Tofi cBS3H METON UMHTALIHOHHOTO MHKPOMOJEHPOBAHHS, a
B OCOOEHHOCTH 3Tan KaJUOpPOBKM MOAENH, NpeAbABAlOT HAaUBBICIIHE TpebOBaHUS K
YPOBHIO KBaNH(HKAaLHH CIELHANHUCTOB.

A.3 OcHoBHbIe NpHHIMIE! PYHKLIHOHUPOBaHHSA MOJeNeil TPaHCIIOPTHOTO crpoca U
MaKpoMoJeneii TpaHCIIOPTHBIX MOTOKOB

Cdepoii ucrionp3oBaHusi MaKpOMO/eNieil, B OCHOBHOM, AIBIISIETCS CTpaTerHyeckoe U
TAKTHYECKOE MaHMPOBAaHKHE Pa3BUTHA TPAHCMOPTHOM CHCTEMBI M OlLEHKa MacluTabHbIX
npoektoB no OJ[J], oka3pIBalOLIMX BIHSHHE HA ABWXEHHE TPAHCIOPTHHIX TNOTOKOB Ha
3HaunTEeNbHOH TeppuTopun. Kirouepas 3afaya MOAENHMPOBAHMA HAa TAaKOM YpPOBHE —
pacqeT U3MeHeHUH CIpoca no BUJaM TPaHCIOPTa, [0 BpeMeHH COBepILEeHHs MOE3JKH | o
MapLpyTaM IABWXeHHs. N nepBOHAYanbHON OLEHKH CIpoca HMCMONB3YIOTCS MOAENH
¢opMHpOBaHHS TpaHCMOpPTHOro crpoca. Ha oOcHoBe (YHKUHOHANBHOrO aHanu3a
TEPPUTOPHH, COLMAJIBHO-3KOHOMHYECKHX [aHHBIX M MOBEJEHUYECKHX XapaKTEPUCTHK
HaceleHHs TaKWe MOJENH TO03BOJNSIOT OLEHHThH MapamMeTpbl TPAHCMOPTHOrO Ccrpoca M
MpeACTaBUTh €r0 B BHAE MaTpull KOppecnoHAEHIUNI ¢ pa3GHBKON MO LENAM MOEe30K,
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KaTeropuy mnonb3oBaresnieii W BpeMeHM coBepuieHHs noe3gok. [lpotecc pacueta
TPaHCMOPTHOrO cnpoca M pe3yNbTUPYIOLIMX NOTOKOB MO CETH HCTOPHYECKH CIOXMIICS B
nocneaoBaTeNnbHOCTh neNCTBUH, MOMYUUBLIYIO Ha3BaHHe «KNaccuueckas
yeTblpexiiaroBas npoueaypa (Moaens) (pucyHok. A.2). OcHoBoli nMocTpoeHHsa MoJenH
ABNIAETCA Aie/IEeHHE TEPPUTOPHH MOJENHPOBaHHUA Ha TPaHCMOPTHBIE PaifOHBl, TOMOreHHBIE
C TOYKH 3peHHA (YHKUUOHANBHOH pOJIM M TPaHCHOPTHOH AOCTYNHOCTH. BTopo#, He
MeHee BaXHOW COCTaBIAIOLLEH, ABMNACTCS MOAENb TPAHCIIOPTHOrO MpeaioXeHua — Habop
rpadoB MMEIOLMXCS TPAHCIOPTHBIX U MapHIPYTHBIX ceTeil CO BCEMH MPHUCYIIHMH HM
atpubytamMn (AfAMHa, NpONyckHas crnocobHOCTh, pa3pellleHHass CKOPOCTh, HamUuHe
peryiupoBaHIis, OCTAHOBOYHAIX YHKTOB, MAPKOBKH H T.1.).

TpakKchopTHoe 30HWPOBaHWE Tekyuwne faHHeIe DarHele GyayLmnx nepuosos
v Y ¥
Basa gaHHbIX
Y
== "eHepauvs Noesgok —
y
s PacnpefiensHue noesnok No 3oHam ==
]
et Belbop snaa TpaHcnopta >
]

L PacnpegeneHuve Nnoe3nok Mo cetu -

MporHos Ha Gyaylwua nepuog -

Pucynok A.2 — CtpykTypa Ki1accHHeCKOH 4eThIpeX11aroBoi TpaHCIOPTHOH Moenu

Mopens TpaHCOPTHOrO MNpelIOKEHUA HAET MpeJCTABIEHHWE O BO3MOXKHOCTAX
CYILIECTBYIOLIER TPAHCIOPTHOH MH(pPacTPYKTYpPBI HCCEAYEeMOi TEPPUTOPHH C TpebyeMoii
CTeneHbl0 To4yHOCTH. [Ipn sTOM TpebGoBaHMA K CTeNeHM HETANM3ALHH [AHHBIX O
TPAHCIOPTHOM TPEINIOKEHHH ONMpeAeNsioTcs COOCTBEHHO OOBEKTOM MOAENHPOBAHHA H
KOHKPETHBLIM KpYroM 3ajad, s pelleH’s KOTOPBIX CTPOUTCS TPaHCTIOPTHAS MOZEIE.

Ha Beixoge Mopenb TpaHCNOpTHOTO nNpeanoxeHus ¢OpMHPYET [MePBHYHBIE
MaTpulpl 3aTpaTt — Tabnulsl, coaepxatiue 0000LIEHHbBIE OLEHKH BpeMEeHHBIX, HeHEXHEBIX
3aTpar 4 NMPOYMX 3aTpaT Ha rnepeMelleHHe MEeXAY KaxJoil napoi TpaHCMIOPTHBIX pailoHOB
B CBOBOZHBIX YCIIOBHUSX.

Ha stane redepauuu noesgok (LLlar 1) npoussoautcs oueHka cyMMapHBIX 00BEMOB
NpUOBITHSA W OTIIPAaBIEHUS B KaXKAOM TPAHCMOPTHOM paitoHe. OueHka 00beMOB MPHOBITHA
M OTNpaBNeHHs MPOU3BOAUTCS OTAENBHO MO KaxAoil Lenu (cnolo) nepeABHIKEHHI Ha
OCHOBE CNEAYIOWHX JaHHBIX:

- JaHHBle © TMPOCTPAHCTBEHHOM pa3MELIeHHH HaceleHHs W JAPYrHX OOBEeKTOB
CO3JaHH# W MPUTSDKEHUS NepeliBUKeHHH, OTHOCALLMXCA K onpeJeNeHHON Lenu;
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- DaHHblE O MOABMXXHOCTH HACEAEHHS, TO eCThb CpelHee KOIM4YeCTBO MO0e3J0K C
NAHHOH LEeNbIO, COBEPLIAEMbIX B TEHEeHHE CYTOK.

Jnsa oueHkn o6beMOB MpUOLITHS U OTAPABIEHUSA MOTYT HCIONB30BATLCA PA3NHYHbIE

METO/Ibl, TaKHe Kak:
- perpeccUoHHbIe MOJIENH;
- nepeKpecTHas knaccudukanus;
- MOJIENH AHCKpETHOro BeIOOpA.

Ha Beixone mepBoro mara Mony4aroTCsi 3arOTOBKH MaTpHLl KOPPECTOHAEHLUH, y
KOTOPBIX MMpaBblit cTON0El W HHKHASA CTPOKA 3arlOfiHEHb! 3HAUEHHSIMH CYMMapHOro ducha
OTIIpaBleHHU#t 1 MpUOBITHSI 10 KAXKAOMY palioHy.

Ha atane pacnpenenenus noesnok no 3oHaMm (Illar 2) npoucxoaut pacyer 3HaueHuit
BO BCEX OCTaJIbHBIX fveiKaX MaTpHIbl KOPPECIOHACHLHH, T.e. YHCNA TOE3J0K MEeXAY
KaxaoH mnapod paioHoB otnpaBieHus/npudbiTHA. C MaTeMaTH4YeCKOH TOUKH 3peHHs
3ajavya pacnpeieneHus oOLIEro 4YKMchna reHepHpyeMBIX B KaXAOM paiioHe IMOe3foK [0
OCTallbHBIM paiioHaMm ¢ cobiosneHrnem GajnaHca CyMMapHBIX 3HauYeHHWit OTNpaBAeHHA H
npubeITHA MMeeT GeckOHeUHOe YMCNO pelleHHit. [ nomydyeHUs pe3yibTaTOB, KOTOpBIE
OTPaKAIOT peaNbHYK CHTYalHI0 HeoOXOAMMO YYWTHIBATH JaHHble OOCIefOBaHHUH
TPaHCNIOPTHOrO [IOBEJE€HHA W (aKTHYECKHMX T[OTOKOB, a TakKe HCIONb30BaTh
crielManbHbBle MeToAbl pacuera. Hawbonee anmekBaTHble pe3yNbTaThl  pacyeTa
MEXpaloOHHBIX KOPpPEecNOHAEHLIMI JaeT TaKk Ha3plBaeMas TIpaBUTALUOHHAs MOJENb:
KOPPECIOHAEHLIUA U3 OAHOro paiioHa B Apyroii Oyzaer Tem Gonsbure, yeM GosbLIe EMKOCTH
paiioHoB npHuOBITHA W OTOpaBlNeHHd, X HeM OJiHKe ApPYr K JpYry pachoJIOXEHbI 3TH
paiionsl. [Ipu 3TOM ONMH30CTE MNTH AAIBHOCTE paiiOHOB MIOHHMAETCS He B reorpaguueckom,
a B TPaHCIOPTHOM CMEICIE, B BHAE HEKOTOPOH KOMILIEKCHOH OLeHKH OBICTPOTHl M
ynobcTBa nepeABHKEHHA O TPAaHCHOPTHOW ceTH. 3HaueHUsd AalbHOCTH WIIH CTOMMOCTH
coobIueHH Mexay KaXAoH mapoil paitoHOB OTIIPaBAeHHUA/NPpHOBITHA GepyTcs U3 MaTPHLIbI
3aTpaT, NONy4YeHHOH B pe3yNbTaTe aHalKW3a MOAEH TPaHCIOPTHOrO NpeIoKeHHS.

Eme  oagHMM  pacnpocTpaHeHHBIM  METOAOM  pacueTa  MeXpalOHHBIX
KOPpeCNOHIEHLMA ABNAETCSA DHTPOMHIiHAA MOJENb, KOTOpas NpeicTaBiseTcs B (opme
HEJIMHEHHON  OATHMMW3AaLMOHHOM  33aflayd  MaTeMaTHYeCKoro IporpaMMHpOBaHMI.
KauecTBo pe3yneTaToB pacyera ¢ NOMOLLBIO SHTPOMUHHON MOJENH HAaNpAMYIO 3aBHCHT OT
TOYHOCTH Y MOAHOTHI 3aaHHA aNPHOPHBIX YCJIOBHIT 10 IIPEANOYTEHHAM MOJIb30BATENEH B
nepeMeIeHHX.

Jrtan pacuera MaTpHL] KOppecHoHIeHLUMH ABNseTCs Haubonee BaXKHBIM C TOYKH
3peHHA JOCTOBEPHOCTH KOHEUYHBIX pe3yJIkTaTOB MozenupoBaHHd. HecMoTpa Ha TO, uTO
COBpEMEHHbIE [pOrpaMMHbIE KOMIUIEKCHl, KaK MpaBUNO, UMEIOT yHoOHblE BCTPOEHHBIE
CpeACTBa pacueTa MATpHUL KOPPEeCNOHASHUMH, NS UX MPaBHUBHOIO HCIONE30BAHWS
HeoOXOoAUMO MMeTh MOHHMaHHWE TEeOpeTHYEeCKHX [TONOXKEHHH, KOTOpble H3JIOKEHbl B
CIIELHAIBHON NTUTEpaType.

Takum oOpasoM, Ha BBIXOJEe [ara 2 JAOCMKHBI OBITH MONYYEHBI MAaTPHLIBL
KOPpEeCNOHJIeHUMH AN Ka)KOoro cyios nepelBHXeHHH ¢ pa30MBKOH MO BpEMEHM CYTOK
npH HeOOXOHUMOCTH.

Ha atane pasgenenus noesgok no suaam tpaHcnopta (Illar 3) npoucxoaur ouenka
TOro, Kakue BHABl TpaHcnopTa (croco®bl noe3fgkd) OyayT HCnons30BaThCs  ANA
peanuzalKH MONMyUYeHHBIX Ha MpelbioyLleM Liare MexpaHoHHbIX KoppecnoHaeHuMid. Ha
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BbIOOp crocoba coBepLIEHHS MOE3KH BIMAOT KAK OGHEKTHBHBIE napaMeTpsl camoii
NOC3AKH, TaK M CYOBEKTHBHBIE OLIYLUEHHS KOHKPETHOTO T10Jb30BaTeNs. DaxTopsl,
BIIMSAIOLIME Ha BEIOOD M10/1630BaTENEM CN0co0a Moe3IKH, IeASTCs Ha 3 IPYMIIBL:

" XAPaKTCPHCTHKM JAAHHOrO BHJa TpaHCnopra (B MEpBYH0 Ouepeab CKOPOCTb
COOOILEHHA, HANEKHOCTh BBIIOJNHEHHS TpatHKa ABIKEHHS, NanbHOCTD MELIEeXOAHbIX
NMOAXON0B, NPOAOIKHTENLHOCTE OKHIAHHs, CBA3aHHOIO ¢ HEOGXOAMMOCTHIO MepecaiKy,
CTOMMOCTE TO€3AKH, a TaKke ypOoBeHb KoMopTa, 6e30macHOCTb, BO3IMOMHOCTD
TeeOHHBIX Pa3roBOPOB BO BpeMs MOe3AKH, JOCTYI K Internet u T.11.); _

- COLHAEHO-9KOHOMHYECKHH CTaTyC MONb30BaTeNs (HANHYKME JIMIHOrO aBTOMOGHS,
YPOBEHb N10XOJa, COCTaB CEMbM, JENOBble MM COLMANbHbIE 3amau, Tpebyiollue
aBTOMOOHIIA [10, Nociie 1K B paGouee Bpems H T.IL.);

- XapaKTePUCTHKH NOe3AKH (LeNb NOe3/KH, BPeMs €€ BEITTOIHEHHS, HATHUYME CTOSHKM
H €€ CTOMMOCTE B ITYHKTE HA3HAYCHUS, HANUYKE [TOMYTYMKOB U HX KOJIMYECTBO H T.I1.).

Pacnpenenenne MexpalioHHBIX KOppecmOHAEHUM TO AOCTYNHBIM  BHAAM
TPaHCMOPTA OCYIUECTBIIACTCA HA OCHOBE SMIMUPHYECKH NMONYYEHHbBIX 3aBUCHMOCTEN HITH ©
MOMOLUBIO MOJIENEH, OCHOBAHHBIX HA BEPOATHOCTHOM JMCKDETHOM BbiGope. B kauecTse
KpUTepus BbIOOpA HCMONB3YETC MAKCHMMHM3aLMA [1ONe3HOCTH JUIS TONB30BATENS HIH
MHHMMH3aLKA €Tro 3aTpar. _

Ha BrIXoze wara 3 momywaloTcsi MaTpHIEI MeXpaifoHHBIX KOppEeCTOoHAEHLINH A
Ka)K0ro criocoba nepenBikeHus.

Ha stane pacnpenenenns noesmok no mapipyram (Lar 4) oueHuBaercs Harpyska
Ha TPaHCMOpTHYIO cetk. Koppecnonnenuuu, kotopsle no pacuetam GyyT peain3oBaHbl
Ha HHAMBHIYalbHOM AaBTOMOOMIIBHOM TPAaHCMOPTE PAcTpeNeNAIOTCS [0 BO3IMOXKHBIM
MaplupyTaM cienosanus. Haubonee pacnpoctpanenHslii B MHpOBOit MpakTHKe noaxon K
MOJCTHPOBAHUIO PACIPEAENIEHHA IOTOKOB B TPAHCTIOPTHON CETH OCHOBAH Ha KOHLIEMLHH
“paBHOBECHOTO pacTpeAeNeHua MOTOkOBY», chopMynuposanHOi B 1952 r. npodeccopom
Yopapornom. PaBHoBecHOe pacnpefieneHHe — 3To pacnpezeneHiue aBTOMOOMILHEBIX
TIOTOKOB IO pasiH4HLIM ATbTEPHATHBHBIM MYTAM B CETH, BO3HMKAIOLIEE B PE3YIETATE
CTPEMJIEHHs BCEX y4aCTHHKOB ABIKCHHS YMEHbLINTE 000DIIEHHYIO LIeHy CBOeil roesaku
B CETH C OrpaHM4eHHOH NpPONyCKHOH crnocobHocTeio. B pesynpTate BEIOOpa BCEMH
y4acTHHKaMi ABMXEHH# (HA OCHOBaHMW MpEAIIECTBYIOLUIETO OMbITA) ONTUMAIBHBIX
TyTed, BOHUKAET pacnpeneleHue, B KOTOPOM Y)Keé HM OIHH YYaCTHHK He MOMKET Tak
W3MEHUTb CBOH NMyTb, YTOOBI yMeHBIINTH ero o6obiIeHHYIO ueHy (BpeMs IBHXEHHS).
Bpems moesfk¥ mno KakZOMY MapLIpyTy ONpeNeNseTcs HAa OCHOBE MaKpOMOZAEH
TPaHCIIOPTHOTO TOTOKA, peanyu3oBaHHOM B BHAE (yHKUHHM OTpaxawLieil 3aBHCHMOCTD
BPEMEHH Npoe3/ia 10 y4acTKy OT Harpy3ku Ha 3ToT y4acTok (CR unu VDF ¢ynkiun).

AHaJNOrHYHO NPOBOAATCS pacueThl 0GBEMOB U MaplIpYTOB IBHXKEHHWS TPY30BbIX
KOppecnoHAeHUMH. MapiupyTHele  TpaHCNOPTHBIE CpeicTBa  He y4acTBYIOT B
pacnpesieneHuy 1 NPHHUMAIOTCS KakK OHOBbIE MOTOKH. '

B pesynbrare pacuera pacnpezefeHHs HOE3I0K 110 MapLIpyTaM NOSABIAIOTCS HOBbIE
3HaY9CHNUA BPEMEHH NPOE3/ia MEXy TPAaHCIOPTHBIMH paifoHaMH, YTO MOYKET CYLLIECTBEHHO
NOBITHATE Ha pacnpeieneHHe Nnoe3fioK no paiioHam. Jlng yyeta BO3MOMKHBIX H3MEHEHUH
HeOOXOAMMO INpPOBECTH HECKONBKO MTepauuii pacyeTa Ha4yWHas €O BTOpPOro Iuara
ONHCAHHOHN NPOLEAYPEI. '
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[IpuBeneHHas mocieloBaTelbHOCThL pacueTa siBiseTcs Haubonee oOLIMM clyvaem
peLleHHs 3afa4uH ofpeeNieHHs TpaHCMopTHOTo cripoca U Harpy3ku Ha Y [IC. KoHkpeTHble
NporpaMMHble MPOAYKTbl MOTYT HMETh CBOW LOMOJHEHHSA W OCODEHHOCTH MPOBEAECHHSA
Takux pacdetoB. [JononHuTensHyto vHdopMmauuio U Honee noapobHoe onucaHHe MOXKHO
HAWTH B ClieL{HANbHOK IUTEpaType.

A4  OcHOBHBIE MPUHUMMNBI  ONTHMH3ALMKM  [ApaMeTpoB  CBETO(OPHOTO
PErYNHPOBaHHUSA

B mpouecce pa3BuTHs TEXHOJNOTHH pacdera MapaMeTpoB cBeTO(OpHOro
perynupoBaHus  cHOpPMHpPOBANOCE [OBa  OCHOBHBIX  MOAXOZAa:  pacueTHBIi U
OITHMH3ALHOHHBIH.

PacyeTHbIi MeTO4 OCHOBBIBAETCA HA 3MMHUPUUECKHX (QOpMynax, MO3BOASIOLIMX
OLIEHUTH MapaMeTpbl PEryJHpoBaHus, IMPH KOTOpBIX OyayT obecnedeHbl HaMTyHIIHE
ycnoBus ABiKeHHsA. Takue ¢opmynel ObIM BbIBeAeHBl MO pe3ynkTaTaM pa3ivuHBIX
vccnenopanuii. Hanboneuiee pacnpocTpaseHde MONYYHIH MOIENM, YYHTHIBAIOLIHE Kak
JeTepMHHHPOBaHHBIE, TaK H BEPOATHOCTHBIE CBOMCTBA TpaHcNOpTHOrO notoka. Hanbonee
H3BECTHOH sABnAeTcs GopMmyna BebGcTepa, OHa IWIMPOKO HMCMOMAB3YETCA HA IpPakTUKE I10
BCeMy MHpY, HO HMeeT cBoM orpaHudeHus. OgHa u3 ¢opMmyn pacyeTa 3aJepiKKH,
HanbOonee TOYHO YYHTHIBAIOIIMX YCJIOBHSA ABHXKEHHS Ha pETYJIHMPYEMOM IEepeKpecTKe,
ObI1a npezncTaBneHa B aMepHUKaHCKOM PYKOBOJCTBE MO MPONYCKHOW cnocoOHoCcTH aopor
(HCM 1994 — Highway Capacity Manual). CpaBHuTEeNnbHOE TeCTHPOBaHHE
aHanutH4eckux mogened HCM 2000, CCG 1995 u ¢opmynsr Beberepa, nokazano, 4To B
YCIOBUAX MAajOHACBHIIEHHOTO MOTOKA OLEHKM 3afepXKeK WMEIT MNpHOMU3UTensHO
OJIMHAaKOBble pe3ynbTaThl. BMeCTe ¢ TeM, OUEHKHM 3ajepykek no Mmeroguke HCM 1994
3aHMKEHbl, 0CODEHHO 3TO mMposBNseTCs IpHM YPOBHe HachlleHus nopxojaa v/c > 1.
®opmyna BebcTtepa mpu ypoBHe 3arpy3kd v/c > 1 TepseT cMbici, paboTocnocoOHBIMM
octarotcsa mofenu HCM 2010, HCM 1994 u CCG 1995.

IIpu BBIBOAE dopMyn mns onpeaeNeHus rokasareneil ypoBHs oOcCiyXHBaHHSA Ha
MepeKpecTKe MAOMYCKAJIUCh THIOTE3bl, YMNPOILAOLHe aHaNUTHYeCKHe BBIBOABI, HO
ocnabnAIoIKHe NPaKTHYECKYIO NPHMEHUMOCTh Mozeneid. TakuM obpa3oM, HcroNb3yeMble
B HaCToOsllee BpEMs AHANUTHYECKHE AaJIOPUTMBI W MOJEIM HE BCEraa BBIAAIOT
afeKBaTHYIO OLICHKY 3aJilep)KeK TPaHCIIOPTHBIX CPEJICTB Ha peryiHpyeMBIX MepeKpecTKax.
B ycnoBHAX TpPaHCMOPTHBIX IOTOKOB BBICOKOH [MJIOTHOCTH pacyderbl MO pa3iMyHbIM
¢dopMynaM NpHBOJAT K COBEpIIEHHO pasNHU4HBIM pe3ynbratraM. Kpome Toro,
aHanuTH4YeckHe (POpMyJNbl NPHMEHHMBI TOJIBKO AN OTHAENBHEIX [MEpPEKPECTKOB H He
MO3BONSAIOT PAaCCYUTATH [TapaMeTPhl KOOPJHHHUPOBAHHOIO YNpaBIeHHUS.

Bropoii noaxoa 3akmoyaeTcs B MOMCKE HAUNYUYLIMX MapaMeTPOB peryjadpoBaHHs
HpH MOMOIUH aNrOpUTMOB ONTHMU3ALMH, NTPH 3TOM OlEHKA 1apaMETPOB NMPOU3IBOAUTCS C
HCMONIb30BaHUEM HeKoTopoii Mozenu. PesynbraTel, nonyueHHble ONTHMH3AaLMOHHBIM
METOAOM, BC MHOIOM 32BHCST OT Ka4ecTBa MOJENH, HCHOAB3YEMOH B KOHType
ONTHUMH3ALUHU.

B kauecTBe KpUTEpHs ONTHMHM3ALHUH MOXET BBICTYNaTh MHHHUMH3AIMA CYMMapHOH
3aflep)kkM  TPaHCNOPTHEIX  CPEJCTB, BbIPABHHBaHME  3arpy3oK  TPaHCMOPTHBIX
HamnpasieHUH, MHUHUMH3ALHSA 3aHEPKEK BCEX YUACTHUKOB [IBHIKEHHA, MHHUMH3ALUA
00'beMa SMUCCHH BBIXJIOMHBIX ra3oB U Ip.
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Haubonee pacnpoctpaHeHHbIM METOJOM ONTHMH3aLMOHHOTO pacteTa MapaMeTpoB
cBeTodopHoro perynupoBanus sensercsa anropu™ TRANSYT (TRAffic Network StudY
Tool), pazpabotannsiii TRL (BenukoOputanus) B Hauane 70-X rofoB M NMPOAOKAIOLLUWA
COBEpLIEHCTBOBATLC JO HAacTOsLIEro BpeMeHH. B paMkax MeToma peanusyercs
UTepalHOHHBIE Tmpouecc B3auMMOAEHCTBMS JBYX OCHOBHBIX CTPYKTYPHBIX OIOKOB:
MMHTALHOHHOH MoIend W onTHMH3aTopa. MMuTauuoHHas Mozenb MO3BONAET Ha
OCHOBaHHUH CBEJEHHH O TEKYLIHX 3HaYEeHHSX [apaMeTpOB peryaipoBaHus, HHPOPMALHH O
TPAHCIIOPTHBIX MMOTOKAX H BpeMeHaX IMpoe3jia MeXAy CTOM-NHHUAMH PaccUHTaTh
3HAYEHHE KpUTEepUs OoNnTUManbHocTH. ONTUMH3ATOp H3MeHseT 3HayYeHUs MNapaMeTpoB
peryJMpoBaHHsi, aHaTH3HpPYs [ONYy4YEHHOE 3HAYeHHe KPUTEPHS ONTHMANBHOCTH H
peanusys 3adaHHYKO Tnosib30BatTesieM crpaterdio. Crparerus mnoucka HaWIy4ILHX
napametpos perynuposaHuss B TRANSYT mpeacrasnser coboil coueTaHne Merona
CIIy4alHOTO TOWCKA C TPAAMEHTHBIM CIIYCKOM, a TakKe MCIONb3yeT TIeHeTH4YecKHit
aNTOPHUTM B OAHOH W3 MOCAEAHUX BEPCHii.

Taxum obpasoM, B npouecce paspaborku npoektoB ACY/[l B ropoickux
YCIIOBUAX, TI€ OCHOBHBIM CPEJICTBOM BO3JEHCTBUSA Ha TPAHCHOPTHEIA MOTOK SIBISAIOTCSH
cBeToopHble 0OBEKTHI, MOJAENUPOBAHHE MOXKET HCMONb30BATBCA [IpH  pacuere
napaMeTpoB peryndpoBaHus B pamkax Meroga TRANSYT u emy nonoOubix. Jns
IEeTajlbHOi OLEHKH pe3yNbTaToB pacyeTa CHAeAyeT HCIONb30BaTh HMHTALIMOHHOE
MukpoMonenupopanne. Jlns ouenku padorst MaructpansHeix ACYIJl Haumy4uium
HHCTPYMEHTOM TaKKe ABNAETCA MUKPOMOEHpOBaHuUE.
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Hpunoxenne B. Ipumeps! onpeaeseHus Kiaaccos moaeeii ais NpHMEeHEeHHdA B
pamkax ITO/J]

Hpumep 1:

- Cxema O ona cemu asmomobunsisix dopoe, PACROROICEHHBIX BHE HACENCHHbIX
NYHKINOE HA nepuod sxcniyamayuu obvexma 1L 6cex YYACMHUKOS OPONCHO20

OsUNCEHUA:

Hanuslii 00bexT sABAsIETCA:
* Ilo MacTaby 1 dopme — nnomagHeIm;

* Tlo Bpemenu neficTBus ~ Ha epHOA SKCIUTyaTaLHK;

» Ilo pyHKUHOHANBEHOMY Ha3HAUEHHIO — OGBEKT YJIHYHO-AOPOIKHOI CeTH;

* [lo Tumy TEpPPHTOPHH — NOPOTH BHE HACENEHHBIX IYHKTOB;

* Ilo HanMYMIO CHCTEM YMNpaBieHMs ABHKEHHEM — 6e3 CHCTeM yTpaBleHUs
JBHXEHHUEM;

* Ilo cocTaBy yuacTHHKOB ABMXKEHHS — BCE YYACTHMKH NBHIKEHUA (T.K. He
yKa3aHO HHoOE).

Ha 0cHOBaHUH BbIIIOJIHEHHOIO aHATN3a MOXKHO [OCTPOUTEL MaTpHLy TpeGoBaHuUH K
_TOTHOCTH MOZENH A/ NaHHOro 0GbeKTa:

(I)yllxlinonanb T

T Cucrembl I Coctas |

Macwtat u Bpemna Tun
. Hoe YIpaBJleHHSl | YYACTHHKOB
Ne thopma AeiicTBMA TEPPHTOPHH
i I i HaznaucHne ) | ABHIRCHHCM | JBHKEHHs
I 1 2 3 4 5 6 ﬂ‘
. Ha nepron O6bexThl JOoporH BHE B Bce
1 | [Unomanusle | sKCILTYaTanpH YHAHYIHO- | HacejeHHBIX YHaCTHHKH
. YIIpaBAcHHST
o0BexTa NOPOJKHOM CeTH |  NYBKTOB IBHXKEHHS |

B pesynsraTe nocTpoeHus MaTpHLbl TOYHOCTH:
= Haumenpumit tpe6yemsiit knace Tounoctu — Husknit;

- Haubonsiuwmii peGyemsiii knacc Tounoctd — Beicokuii. :
Takum obpasoM, mis gaHHOrOo o06BEKkTa B pamkax IIOJ wuenecooGpasuo

HCIIOAB30BAaTh:

N JInst MOATOTOBKM MCXOAHBIX NAHHBIX — MOJENH HU3KOTO KJIacca TOYHOCTH
(AHanuTHYECKHE MAKPOMOZENH);
. Ans BApUAaHTHOTO MPOEKTHPOBAHHSA W OUEHKH 3((eKTHBHOCTH NPOEKTHBIX
PEWIEHHH — MOJEeNH BHICOKOrO KJacca TOYHOCTH (2HANHMTHYECKHE MHKPOMOJETH,
MMHTaLHOHHbIE ME30 MIIM MHUKPOMOJIEINH).
Hocne Buinonnenns nanHoro ananusa TpeGyeTcs BHIMONHUTE OLIeHKY TpeboBaHMH K
o0BeMy M COCTaBY AaHHBIX B pamkax ITOJ[ u MpH HEOOXOAHMOCTH MOBBICHTH KJIACCHI
TOYHOCTH MOZIENEH B Clyuyae HEBOIMOXHOCTH MONYYeHHS HeobXoauMoro ofbema M

COCTaBa AaHHBIX W3 MOAE/IEH MHHUMANBEHO HEOOXOAUMOrO KJ14CCa TOUHOCTH,
Ipumep 2:

~ IIpoexm O] ¢ cocmase npoexma pexoncmpyxyuu asmomobunsnoi; dopozu
(na  20-nemniolo  nepcnexmusy), pacnonodicennoii eHe HacereHHbIx nyHKMOB ¢
obasamensnoiv  obycmpoiicmeom nepecevenutl npoesNcux vacmeil ¢ NewexooHbiM

O8UIICEHUCM @ DAZHbIX YPOBHSX.

HaHHblit 00BbEKT ABLseTCA:
Ll [lo macwitaby u (popme — nuHeHHBIM;
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Ilo BpemeHu RefcTBHA — HA HONrOCPOYHYIO TIEPCIIEKTHBY;
. Mo dysxuroHansHOMY Ha3HAYEHHIO — OGBEKT YIIHYHO-A0POIKHO# CeTH;
. Ilo Tury TeppuTOpHH — ROPOTH BHE HACENEHHBIX [TYHKTOR;

u Ilo Hanmuumio cucteM ynpaBneHHs HBHXEeHHeM — 03 cHCTeM ynpaBieHHs
JBHIKEHHUEM;

= Ilo cocTaBy y4acTHMKOB IBMXKEHHS — BBIGOPOYHBIit nepeyeHb y4acTHHKOB
JNBUKEHHS.

Ha ocHoBaHiM BBIMONHEHHOTO aHANH3a MOXKHO MOCTPOHTH MAaTpULy TpeGoBaHHI K
TOYHOCTH MOJEIH AJIsl AAHHOTO 06heKTa:

] T : :
Macurta6 ( Bpems | ®ynxkuonans Tun [ Cuneremr Cocras

Ne| ndopma - HOe Tepputopny | YPPABICHNA | yuacTHuKos |

' ) = - IS LU CITH | | ABHKEHHCM | JABHKENHA
| D SR 2 3 4 | 5 6
[ Ha ObnbeKTE! JHopore Bue Be ' Bribopogssi
. 3 CHCTEM :

2 | Jluueituple | RONTOCPOYHYIO YIHYHO- | HACETEHHBIX i TIepeYeHb

L _n. _ TNEpCreKTHBY | NOPOXHOI ceTH |  MYHKTOB yap ; YUYACTHHKOB |

B pesynbTarte nocTpoenus MaTpUIBl TOYHOCTH:

S Haumenbiumii Tpe6yemblii knace TounocTn — Huskuit;

- Haun6onbiunit TpeGyemplii knacc TOUHOCTH — Cpenuni, _

Takum oOpasoM, ans naHHoro o6mekta B pamkax TIIOJ] uenecooGpasHo
HCIOJIb30BATh:

. Jlist NOArOTOBKH HMCXOMHBIX AAHHBIX — MONENM HM3KOTO KIACCa TOYHOCTH
(AHanuTHYecKHe MakpoMozenn);

> JNe BapHMaHTHOrO NPOEKTUPOBAHHS H OLEHKU 3(PEKTUBHOCTH TIPOEKTHBIX
PelmleHHH — MoOZenu cpefHero kjiacca TOYHOCTH (aHANHTHYECKHE W HMHTaLUOHHEIE
M€30MOJAeNH).

Ilocne BeMoNHEeHUs NaHHOTO aHaTH3a TPeGYETCs BBHIIOTHUTE OLEHKY TpeboBaHuii K
00beMY W COCTaBY AQHHBIX B PaMKax IO u npu HeOBXONMMOCTH MOBBICHTEH KIacChl
TOYHOCTH MOZENel B Ciy4ae HEBO3MOXHOCTM MONYYEHUSS HeOBXOJMMOrO o6beMa M
COCTaBa JAHHBIX H3 MOJEJICH MHHHMANIEHO HEOOXOAUMOTO KJ1acca TOUHOCTH.

IIpumep 3:

= IIpoexm O & cocmase npoexma PEKOHCMPDYKYUU MA2UCMPANBHOTI YAUYbI
pezynupyemozo dsudicenus Ha nepuod npouzeodcmea pabom

HanHb1it 00BeKT sBNSETCA:

. ITo macwutaby u (popme — nuHEHHBIM;

. Ilo Bpemenn aelicTBus — Ha KpaTKOCPOYHbIH MEpHOZ;

. ITo dyHKuHOHANEHOMY HAa3HAYEHHIO — OGBEKT YJIHYHO-A0POXKHOMH ceTH;

. I'lo Tuny Tepputopun — YIC HaceneHHbIx NYHKTOB,

= [lo Hanuumio cHcTeM ynpaBneHHs NBIKEHHEM — C HATMYHEM CHCTEM
YNpaBieHHus OBUKEHHEM;

. Ilo cocTaBy y4acTHHMKOB JIBHIKEHHS — BCe YYACTHUKH IBHKEHUS.

Ha ocHoBaHHH BEINONHEHHOrO aHaNH3a MOXKHO MOCTPOUTE MATpully TpeboBanuit k
TOYHOCTH MOAEIH U1 JAHHOIO 00'beKTa:
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{ Macirras Bpems DOyHKUHOHATD | Tu Cucrembl Cocrae
M| udpopma neficreis Hoe Teppirropms YOpPaBJCHHSA | YYACTHHKOB
I 1 . HajHAYCcHHE | _ | ABHIKCHMCM | /JABHKCHHA |
1 2 3 4 5 6
Ha O6BexTsI YIC C HanH9HeM Bce
2 | Juneiinsle | KPATKOCDOYHBIH YIHYHO- HACEJIEHHBIX CHCTEM: YYacTHHKH
| __TEpUOH. { JopoxHOH ceTH MYHKTOB YUDABIEHHUA |  IBHXKEHHS

B pesyneTaTe mocTpoeHUs MaTpUllbl TOUHOCTH:
- Hanmensuuii TpeGyemsiii kiacc TouHoctu — CpenHuit;
- Haubonbmmuit Tpebyemsiii kiace TouHocTH — Bricokuii.

Takum obpazom, ans paHHoro ofwsexkta B pamkax I10]] nenecoobpasto

HCTIONB30BATh.

- I[.]'IH HOATOTOBKH HCXOOHBIX JAHHBIX — MOJENH HH3KOrO Kiacca TOUHOCTH

(aHanHTHYECKHE U HMHTALMOHHEIE Me30MOJIENH);

- Hnsi BapuaHTHOro NMpPOEKTHPOBAHMS M OLEHKH 3(HeKTHBHOCTH IIPOEKTHBIX
PelleHH — MOJenu CpeAHEro Kiaacca TOYHOCTH (AHANMTHYECKHE MMKDOMOZENH,

HMHUTaLMOHHBIE ME30 UJTH MPIKpOMOJJ.eJIH).

[locne BhiNONHEHNs JaHHOTO aHANK3a TpeGyeTCs BHINONHUTE OLEHKY TpeGoBaHuil K
00beMy U cocTaBy AaHHbIX B pamkax ITOJl M mpH HEOBXOZMMOCTH MOBBICHTH KIACCHI
TOYHOCTH MOJENell B cjlydae HEBO3MOXKHOCTH TONydeHHS HeoOXomMMoro obnema H
CoCTaBa JaHHBIX U3 MOJENEeH MHHUMAIBEHO HEOOXONUMOro Kacca TOYHOCTH.
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