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Mpeaucnosue

Lenn v npuHuunbl cTaHgaptmsauun B Poccuiickoii ®efepaunn yctaHoBneHbl ®egepanbHbiM 3aKOHOM
OoT 27 pekabpsa 2002 r. N9 184-®3 «O TeXHUYECKOM perynmpoBaHnmn», a npasuna NpMMeHeHUs HaunoHanbHbIX
cTaHpgapToB Poccuiickoii ®egepaunn — FTOCT P 1.0— 2004 «CtaHfgapTu3auunsa B Poccuiickoin ®egepaummn. Oc-
HOBHbIE MNONOXKEHUSA»

CBedeHus o cTtaHgapTe

1N0ATOTOB/NEH OTKPbITbIM aKUMOHEPHbIM 061LeCTBOM «Hay4yHO-uccneaoBaTenbCKuii LLeHTP KOHTPONs 1
ANArHOCTUKM TexHUYeckux cuctem» (OAO «HU L K[ ») Ha ocCHOBE COGCTBEHHOTO ayTEHTUYHOTO NepeBoja CTaH-
fapra. yKasaHHOro B nyHkTe 4

2 BHECEH TexHuyeckum KomuteTom no ctaHgaptusaunmn TK 183 «Bubpauuns nygap»

3 YTBEPXJAEH W BBEAEH B AEWCTBUE TMpukasom ®eaepanbHOro areHTCTBa No TEXHUUYECKOMY
perynMpoBaHuio n MmeTponorum ot 27 gekabpsa 2007 r. N?586-c1

4 Hactoswuii ctaHAapT MAeHTUYEH MeXjAyHapogHomy cTaHaapTy WCO 14837-1:2005 «Bubpauus.
Wymun Bubpauusa, co3gaBaemblie [ABUXKEHWEM penbcoBOro TtpaHcnoprta. Yactb 1. O6ujee pPyKOBOACTBO»
(1S 014837-1:2005 «<Mechanical vibration— Ground-borne noise and vibration arising from rail systems — Part 1:
General guidancenv).

Mpy NnpyMeHeHnn HacToALWero cTaHjapTa PpeKOMeHAyeTCa MCNOAb30BaTb BMECTO CChbIIOYHOTO MeXyHa-
POAHOrO CTaHJapTa COOTBETCTBYHOLWMIA €My HaLMOHANbHbIM cTaHfapT Poccuiickoli depepayumn, cBeAeHNs 0 KOTO-
pbIX NpVBeAeHbl BAOMONHUTENBHOM MPUAOXeHUN D

4 BBEAEH BMNEPBbIE

MHhopmaLumsa 06 U3MeHeHNaX KHaCTosAWeMy cTaHAapTy Ny6MKyeTCs B eXKerojHo n3faBaemMom ykasa-
Tene «HauMoHanbHble CTaH4apPThl», aTe KCT U3MEHEHUI U MONPABOK— B XXeMeCsiUHO U3gaBaeMblX MHHOP-
MaLMOHHbIX yKa3zaTenax «HauuoHanbHble CTaHfapTbli». B ciyuyae nepecmoTtpa (3aMeHbl) UM OTMEHbI
HacTosilerocTaHjapTa coOOTBeTCTBYIO i ee yBejoMeHne 6yeT ony6IMKOBAHO B €XXEMECSUHO U3aaBae-
MOM MH(hOPMaLMOHHOM yKa3aTtene «<HaunoHanbHble cTaHgapTbli». COOTBETCTBY O W as uHpopmaums, yse-
LOM/EHNEe UTe KCThbl pasMeLlalTcs TakXKe B MHhOPMaLMOHHOV cMcTemMe o6uero nonb3oBaHUsi— Ha ouLm-
anbHoM caliTe ®efepanbHOro areHTCcTBa No TEXHUYECKOMY PEry/IMpoBaHU0 M METPONOTUM BCceTn MHTep-
HeT

© CrtaHpapTuHgpopm. 2008

HacTosiwuii ctTaHgapT He MOXeT 6bITb MONHOCTHI0 UK YACTUUYHO BOCNPOU3BEAEH, TPAXXMPOBAH 1 pacnpo-
CTpaHeH B KayecTBe opuLmanbHOro n3gaHns 6es paspelleHns defepanbHOro areHTCTBa No TeXHUYECKoMy pery-
NMPOBAHUIO N METPONOTnn
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HALULWOHAANDBHEB R CTAHAOAPT POCCUMCKOMN OEALEPALUNMN

Bub6pauus

wym n BUBPALWNA. CO3LABAEMbBIE ABUXEHWEM PENbCOBOIO TPAHCNOPTA
YacTtb 1

O6uiee pyKOBOACTBO

Vibration. Ground-borne noise and vibration arising from rail systems.
Part 1. General guidance

[ata BBegeHna — 2008— 10— 01

1 06nacTb NPUMEHEHMSI

HacTosAwwnit ctaHgapTt yctaHaBamBaeT o6Lyee pyKkoBOACTBO MO OLeHKe BU6Gpauum rpyHTta (ceicmmnyeckunx
BONW), cO3aBaeMoli Npu ABUXEHUN PeNbCOBbIX TPAHCMNOPTHbLIX CPEACTB, U ee BO3eliCTBUSA Ha COOPYXEHNUS.

MpuBefeH nepeyveHb HaKTOPOB, KOTOPblE HEOGXOAUMO NPUHUMATL BO BHUMaHMe Npu aHannuse suépauyunmn
rpyHTa, ngaHo o6uiee pyKoBOoACTBO NO NOCTPOEHMIO NPOrHOCTUYECKNX MOAenei ANa LWMPOKOro AnanasoHa npak-
TUYECKUX cuTyauuini (Hanpumep, B LLeNsX OLLEeHKN PUCKa NOBPEXAEHUNS KOHCTPYKL MM 3aHUsA, onpejeneHuns Bos-
felictBua Bubpauun Ha obutateneli 3gaHua n pasmelleHHoe B HeM o6opyfoBaHue).

B HacTosiLem cTaHAapTe pacCMOTPEeHbl XapaKTepucTUKu:

- UICTOYHUKa BUbGpauun (TpaHCNnopTHOe Cpe/ACcTBO, Koneca, penbCbl, PenbCOBbIl NyTb, ONOPHAsA KOHCTPYK-
umns);

- NyTW pacnpocTpaHeHns Bubpaunm (CocTossHMe rpyHTa, pacctosiHue ;0 o6bekTa Bo3aeiicTBuna);

- 06bekTa BO3eicTBUA (DyHAAMEHT, BU COOPY>XEHUSA).

YCTaHOBNEHHOE PYKOBO/ACTBO PacnpoCcTpaHAeTCa Ha pefbCoBble TPaHCNOPTHbIE CpeACcTBa BCEX TUMOB 1 BCe
cnoco6bl yKnagku penbcoBoro nytu (No 3emne, Ha actakafje, B TyHHene).

HacTtosAwunii cTaHAapT He pacnpocTpaHseTca Ha BUbpaunio, BO3HMKAaLOLLYO B MpoLecce cTpouTenbcTBa pefb-
COBbIX KOMMYHMKaLMNA U X TEXHUYECKOT0 06CNy)KNBaHUSA.

HacTosiwuii ctTaHAapT He pacnpocTpaHsieTCs Ha WyM. u3nyvyaeMblii B OKPY>KatoLLyo cpefy UCKYCCTBEHHbIM
coopy>XeHneMm (3cTakafoi) npy NPOXoX/AeHNN N0 HEMY PeNbCOBOro TPAaHCMOPTHOrO cpeAcTBa.

2 HopmatumBHbIe CCbINKU

B HacTosiem cTaHfjapTe MCNONb30BaHbl HOPMATUBHbIE CChINKU Ha CNeAYIo WA cTanjapT:
NCO 2041:1990 Bubpauma nygap. TepMuHbl 1 onpefeneHuns

3 TepmuHbI U onpegeneHus

B HacTosAwem cTaHaapTe NpMMeHeHbl TepMUHbl No MCO 2041. a TakxXe cregytowme TeEpMUHbI C COOTBET-
CTBYIOLWMMM ONpeaeneHnamu.

3.1 nepepaBaemMas (4epe3 rpyHT) Bubpauus: Bubpaumns, cosgaBaemas npu NnpoxXoXKjeHnn penbcoBoro
TpaHCNOPTHOrO cpefcTBa, pacnpocTpaHaloLWwancsa B BUjge CEMCMNYECKNX BOH NO 3€MHOW MOBEPXHOCTU NN Ye-
pe3 NCKYCCTBEHHbIE KOHCTPYKLUWN U BO3eACTBYIOLLaA HA COOPY>XXEHUS.

3.2 nepensnyyeHHbIi wym: LLlym. nopoxkgaemMblii BHYTPU 3faHnii Bubpauneli, nepefgasaemMolii Hepes rpyHT
BCNefCTBUE BMXKEHNA PeNbCOBOro TPAHCMOPTHOrO cpejcTea.

NMpunmeyaHune — [llepensnyyeHHbli LWyM He BKIOYaeT B cebs akyCTMYECKUI LWyM. HenocpefcTBEHHO
n3nyyaemMblil ICTOYHNKOM B BO3fYLLUHYIO cpegy.

N3paHue opurynansHoe

2-1229 1
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3.3 napameTtp mogenu: KoadduymeHT nam hyHKLMA, XapakTepuaytoLnii(as) nosegeHme (pr3anyeckoro oobek-
Ta B paMKax AaHHOl maremaTu4eckoi mogenu.

3.4 anemeHT Mmojenu: BaxHas coctaBnatow,an n3n4eckoin cucTembl, ONMCbIBAEMON MOJENbIo.

3.5 pa3paboTka mogenun: Co3faHne maremMaTtM4yeckKoro onncaHnsa u3nyeckoro o6bekra.

MpumeyaHne — Pa3paboTka MoAenn NpejcTaBisieT co6oi UTepaunoHHyto Npoueaypy, B Xofe KOTOpoii
napamMeTpbl, KOMMOHEHTbI 1 OBLLMIA BUA MOLEN YTOUHSIKOT, YTOGbI NPOTHO3HbLIE U MOMyYeHHbIE B pe3ynbTare uamepeHuii
3HaueHUs NapamMeTpoB HauMyyLWUM 06pa30M COOTBETCTBOBANM ApPYr APYry.

3.6 KannbpoBka mogenu: NMoAroHka Mojenu, ocylecTeisiemMmasi ¢ LLeNbio 06ecneynTb Hauny4leo corna-
cve BbIXOAHbIX AaHHbIX MOAENN C pe3ynbTataMun n3mMepeHuii.

3.7 TecTupoBaHue mogenn: CpaBHEHNE BbIXOAHbIX JaHHbIX MOAENN C pe3yabTaTtaMun U3MepeHnii, He nc-
NoNb30BaHHbIMU NPU pa3paboTKe 1 KanMGpoBKE MOAENN.

3.8 npoBepka mopaenu: NMoaTeepxjeHne COOTBETCTBUS Pe3ynbTaToB, MONYyYeHHbIX C MOMOLLbIO MaTtemMaTtu-
yeckoi mogenn obbekTa, NOCTaBNEHHON 3aja4ye MOLeNupoBaHuns.

3.9 nokasarenb: MapameTp, Yepes KOTOPbI 3a4at0T KPUTEPUMN OLLEHKM N 3HAYEHUS KOTOPOro noayyarT B
pe3ynbTate U3MepeHUin uny NporHosa.

3.10 BHOCuMOe ycuneHme: OTHOWEHNE MeXAy 3HAYEHNsIMY nNoKas3aTens nocne n o BHECEHUS U3MeHe-
HWii B cuctemy.

MpumeyvaHus

1 YMeHbLUEeHMe nokasartensi COOTBETCTBYET OTpULLaTeNlbHOMY BHOCMMOMY YCUIEHWIO NPU Er0 BbIPOKEHUN B feLu-
6enax.

2 «BHOCMMOE ycuneHue» iBSeTcs peKoMeHAyeMbliM TEPMVUHOM, O4HAKO Hapsigy C HUM Takke UCMOoMb3yHT Tep-
MUH «BHOCUMble NOTepu». YMeHbLUeHNe nokasaTens COOTBETCTBYET MNOMOXMTENbHbIM BHOCUMbIM MOTEPSM MPU UX Bbl-
padkeHun B geuunbenax.

3.11 HenogpeccopeHHas Macca: O6u,aa macca Konec, oceii, TOpMO3HbIX AUCKOB, BUTaTENs C 0CEBOA
NoABECKOW, PEAYKTOPOB NAPYTUX 3/IEMEHTOB Pe/IbCOBOTO TPAHCMOPTHOTO CPEACTBA, PACMONOXEHHbIX HUXKE CHC-
TEeMbl €ro NOABECKMU.

4 0O6ume cBefeHMs 0 nepegaBaeMon BMbpauum u nepensnyyeHHoM Lyme

4.1 TlNpepmeT nccneposaHnsa

Bubpauus, nepegaBaemas Yepes rpyHT, M nepensnyyeHHblii LUyM MOTYT Bbl3blBaTb HEMPUATHbIE OLLYLLeHNA
y Nofei, HaxoAAWMNXCA B 3[aHNAX. YKa3aHHble (pakTopbl MOTYT TaKXXe HeraTMBHO BAMATbH Ha YCTAHOBNEHHOE B
3laHnsAx obopygoBaHne (Ha NPaBUIbHOCTb €ro MyHKLMOHNPOBAHNSA), €CNK 3TO 060pyaOBaHNe YyBCTBUTENbHO K
AMHaMunyecknm BosgelictBuam. Ecnm xe Bnbpauus, nepefjasaemMas yepes rpyHT, J0CTaTOYHO BbICOKA, 3TO MOXeT
COCTaBUTb Yrpo3y U ANS LEeNOCTHOCTU KOHCTPYKLUN 34aHNI U [PYTUX COOPYXXEHNA.

HacTtoswmnm cTaHfapTOM yCTaHOBNEHO PYKOBO/CTBO NO MOCTPOEHUIO NPONOCTUYECKUX MOJeneit, no3sons-
WX OLeHNTb BO3jelicTBMe BUGpaLn Ha ntogei (HO He )KUBOTHbLIX) M HA 060pyAOBaHNE, HAXOAALLNXCA BHYTPU
3A4aHnli, a Takke HeENoCpPefCTBEHHO Ha KOHCTPYKLMIO 3TUX 3[aHUiA.

Mo an owywatoT Bubpaynto no-pa3HoMy B 3aBMCMMOCTU OT €e YaCTOTHOro cocTasa: Yepes Bu6paLmio Bcero
Tena u ero vyacrteli B fuanasoHe ot 140 80 Ny 1 Kak 3BYK, U3N1yYeHHbIi BUGPUPYIOLWMMY 31eMeHTaMn 3[aHuns
(cTeHamu, nonom, NOTONKOM) BAnana3oHe oT 16 o 250 lu.

MpumevaHuns

1 Yenosek, NOMUMO OLLYLLEHNA KOnebaHWii cBoero Tena, MOXEeT BOCMPUHUMATb BUOGPaLMiO Takke TaKTUNbHO B
6onee LUMPOKOM fMana3oHe 4acToT.

2 B HeKOTOpbIX cnelmnanbHbIX Cny4Yasx npy aHannuse BO3AeNCTBUA LWyma cnefyeT NpMHUMaTb BO BHUMaHWe 4acTo-
Tbl HWXKe 16 1 Bbiwe 250 I'u.

3 BTopuuHbIii achheKT BO3feiicTBUS BUGpauun npeacraenseT coboii Lym. usnyyaemblii gpebesxallummy npegme-
Tamu (MOCYfOM, OKOHHbIMM CTEKNaMW, MOTONKaMK, CBETUIbHUKaMK, Mebenbto 1 Np.). TOT LWYM MOXXeT co3faBaTtb 3Ha-
ymTenbHble Hey06CTBa, HO ero TPYAHO onucaTb KOMYECTBEHHO, NO3TOMY B HacTOsILLEM PYKOBO/ACTBE He paccMarpusa-
eTCA MexaHVW3M ero BO3HVWKHOBEHWS.

Bubpauuns B 3jaHnAX MOXeT BAMATb HA COCTOAHNE HAXOAALWErocs B HUX YYBCTBUTENbHOTO M3MEPUTENbHO-
ro MHCTPYMEHTA U Ha BbIMONHSIEMble TEXHONOrNnYecKne npouecchl. juanasoH 4actoT, NPpUHUMaeMblii BO BHUMaHue
npu aHannse 3T0ro BAUSIHUA, 3aBUCUT OT KOHKPETHOM cuTyauum n Moxxet coctaBnaTb 4o 200 y.

MpumeuvaHune — OB6bIYHO OCHOBHAs 3Heprusi konebaHuii cocpegoToyeHa B AuanasoHe Hwke 100 lu.
NOCKOMbKY 3TO Onpejensiercs AMHAMUYECKMMU XapaKTepucTMKamn 31eMeHTOB 3faHus.
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[nana3oH 4yacToT NpM aHanm3e pucka NnoBpeXAeHNn KOHCTPYKUNKN 3aaHns BCneACcTBUeE BO3eNcTBmA Bubpa-
uum coctaBnaeT ot 140 500 'y, XOTSi BbICOKNE 3HAUYEHUSI MEXaHUYECKNX Hanpsi>XeHnii, 06ycnoBnmMBato e BbiCO-
KWl pUCK NOBpPeXeHWii, cBA3aHbl C HU3KOYACTOTHON Bubpauneli. BONbLWNHCTBO NOBPEXAEHU KOHCTPYKLUK
3/aHna BCnejcTBMe [eNCTBUA UCTOUYHUKOB TEXHOTEHHON NPUPOAbI BbI3BAHO BMbGpauunei B guanasoHe yacToT
oT 1a0 150 'y,

4.2 WcTOYHWUK NnepejaBaeMoi Bubpauum

4.2.1 O6wWune NnonoxXeHus

McTouHnkKom Bnbpaunmn sensieTca penbCoBblii TpaHcnopT. Bubpauua nepegaeTcs, BUAOU3MEHAACH, Yepes
penbLcoBble MYTU HA UX OMOPY N Aanee B rPYHT, OKpY>KaroLwmne 3jaHns, ABAAACH KaK CaMOCTOATEIbHbIM UCTOYHN-
KOM BO3/leiCTBMA, Tak M NOpOXKAaa nepensnyyeHHblii WyMm. ICTOYHUK, NYTb pacnpocTpaHeHus n 06beKT BO3jei-
CTBMSA MOKasaHbl cCXxemMaTnyecku Ha pucyHke 1. MpuynHa Bubpaumm — B3anmmogeiicTBue Koneca u penbCoBoro
nyTn, Kak NOKa3aHo Ha pUCcyHKe 2.

1— WCTOYHUK BUGpauuW; 2 — nyTb pacnpocTpaHeHus (3a — BOMHbI BHYTPW Tena, CXatus, cABWra; 2b — MNOBEPXHOCTHbIE
BONHbI Panes. /laBa; 2c — BOMHbI Ha rpaHuue cpef: CToyHnu); 3 — 06bEKT BO3AelcTBMA (BMOPaALMSA, NepensnyyeHHbli LWym);
4 — nNOBEPXHOCTb FPYHTOBbIX BOJ

PucyHok 1 — T[puMepbl UCTOYHMKA, MYTW pacnpocTpaHeHust n 06bekTa BO34eNCTBUS

Mpu NporHo3mpoBaHuu NepefaBaemoii Yepes rPyHT BUOGPALUUN U NEePEenN3NyHEHHOTO WyMa cnefyeT yunTbl-
BaTb. YTO XapaKTEePUCTUKMN NCTOYHUKA, NYTU pacnpocTpaHeHus 1 06beKTa BO3eNCTBNS 3aBUCSAT OT MHOTUX haKTo-
poB (CM. npunoXxeHune A), 0OAHN U3 KOTOPbIX 60Nee CywecTBEHHbI, YeM gpyrue. [laHHble N8 NPOrHO3MPOBaHUSA
[O/MKHBI GbITb ONpefeneHbl U3 onbiTa, IMTePaTypPHbIX MICTOYHUKOB, AKCNEPTHbIX OLLEHOK UK NOo pe3ynbTatam nsme-
peHunii Ha mecTe.

To4yHOCTbL ﬂpOFHOCTMHeCKOﬁ Moaenn 3aBUCUT OT ee HasHaydYeHna nonpependeTca nonHoTomn ydyeTa BCex
Cyw,eCTBEeHHbIX (paKTOpOB M 3HAHMEM 3Ha4YeHuni COOTBETCTBYHOWUX NapamMeTpoB.
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J — paccTosiHne MexAdy ONopHbIMU 3NeMEHTAMU NYTU; 2 — PaCCTOSIHUE MEX[y KONEeCHbIMW Nnapamu TeNexku; 3 — paccTosiHue
MeXJy COCeAHVMU TeNeXKKkamMu COCEAHMX BaroHOB: 4 — pAaCCTOSIHUE MeXJy TeNeXXKkaMu OfHOro BaroHa: 5 — MexjyBatoHHOe
pacctosiHne

a) XapakTepHble napameTpbl UCTOYHMKA BUGpaLMK

1 — CKOpOCTb ABWXEHUS U; 2 4yacTb Macchbl Ky3oBa T €; 3 — 4acTb MacChbl TENEXKW NTA, 4 — HeNoApeccopeHHas macca rew,
5 — HEpOBHOCTb MOBEPXHOCTU 0604a Koneca; 6 — HEPOBHOCTb MOBEPXHOCTU KaTaHWs penbca: 7 — UMMefaHc penbca: 8 —
MO/eNb CUCTEMbI «peNbC — KONeco». 9 — MOfieNb CUCTEMbl «OCHOBAHWE — penbe», )0 — UMMNeAaHc rpyHTa

b) AuHamunyeckasi MOAenb CUCTEMbI «PefbCOoBbI/ MyTb — TPAHCMNOPTHOE CPeACcTBO»

PucyHok 2 — OnucaHne UCTOYHMKa BMGpauun, nmuct 1
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X — wuvactota, ly; ¥ — cuna. gb; | — cocTaBnstowas Ha 4actoTe MNPOXOXKAEHWUS OMOPHbLIX 3NEMEHTOB MNyTU [31EMEHT 1 Ha PUCYH-
Ke 2 a)]; 2 — cocTaBnslolWas Ha YacToTe NPOXOXKAEHWUA KONECHbIX Map TENeXeK (3NeMeHT 2 Ha pucyHke 2 a)]. 3— cocTasnswolas Ha
yactoTe NMPOXOXKAEHUSI TENEXEK OAHOIO oarova (37eMeHT 3 Ha puUcyHKe 2 a)]. 4 — COCTaBAALWas Ha YacTOTE MPOXOXKAEHUS
TENEXEK COCEAHNX BaroHOB (3/1€MEHT 4 Ha pucyHxe 2 a)]; 5 — cocTaBasfolas Ha 4acToTe NPOXOXKAEHUS| BArOHOB (3€MeHT 5 Ha

pucyHKe 2 a)]; 6 — LUMPOKOMONOCHasi BUGpauus, CBA3aHHas C HEPOBHOCTSIMU KONEC U pPenbcos

NMpumeyaHune — Yactoty npoxoxaeHus f. ', COOTBETCTBYIOLLYIO N-MY XapaKTePHOMY PACCTOSAHUIO /,,. M (CM.
PUCYHOK 2 a)], onpefensioT Yepe3 CKOPOCTb ABMXXEHUSI TPAHCMOPTHOIO cpeAcTea V. kw, no opmyne A= vl (3,6/,).

c) VICTOYHMKN BO36YXKAEHMA Ha CKOpPOCTU d) VIcTo4yHnKM BO36Y>KAEHUSI Ha CKOPOCTU
80 KWy 250 wkwu
X — yvacrtota. 'y (OTNOXEeHbl cpeAHereoMeTpuyeckue 4acToTbl TPETbOKTaBHbIX (PUALTPOB); Y — BHOCMMOE ycuUneHue Bubpauumn

(OTHOCUTENBHO 3TANOHHOrO pPenbCOBOro nNyTn). Ab
e) Mpumep BHOCUMOTO YCUNeHUA BUBpauusi, pacCUMTaHHOrO AN MOLENU Ha PUCYHKe 2 b)

PucyHoK 2. nucT 2

4.2.2 MexaHn3m BO36YyXeHns Bubpayunmn

MpruynHamm BO36Yy>XXAeHMS BUbpaLumn aBnatoTCs:

a) ABUXKYLLMECS Harpysku (KBasuctatmuyeckoe BO36YX/eHMWE), T. e. nepeMelLatouniica BMecTe CABUXe-
HWeMm noespga npornb NyT M ONOPHOW cucteMbl. Ecnn 3adukcrMpoBaTbh TOUKY HA peNbCOBOM MyTH, TO feiCTBYIO-
wne B Heli NnepeMeHHble Harpy3Kkun Bbi3blBaloT NOSIBNEHNE U3TMOMbIX BONIH KaK B caMUX penbcax, Tak u B npune-
rarowem rpyHte. MexaHn3m 310ro Bo36yX/eHus ele He U3BECTEH B AeTansix (B TOM Yncne, BANAHNE rPaHNYHbIX
yCnoBuiA, HEOA4HOPOAHOCTEM NYTU N FPyHTa Ha pacnpocTpaHeHne BoH). ECn BbICOKOCKOPOCTHOW cocTas ABUXKET-
CS MO NYTU, YN0OXKEHHOMY Ha MATKWUIA FPYHT, TO CKOPOCTb €ro ABUXKEHUA MOXKeT NpeBbilaTbe CKOPOCTb pacnpocTpa-
HEHUS NOBEPXHOCTHOW (paneeBCcXo0ii) BONHbI BIPyHTE. 9TO NOPOXAaeT BUGpaLmmn BbICOKOro YpOBHSA NoJ06HO TOMY,
KaKk noneTt CBEPX3BYKOBOro camosneTta ConpoBoXkjaeTcs 3ByKOBbIM ygapoM. Bonee Bcero takas Bubpauns snnser
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na cocTosiHue camux nytei. [ns peweHns gaHHo npo6nembl 6annacTHbI CNOi penbCoBOro NyTu ycTpanBatoT Ha
YNNOTHEHHOM FPYHTE UM HA GETOHHbIX MANTaX CO CBalHbIM (PyHAAMEHTOM, KOTOpPbI focTUraet 6onee NNOTHbIX
cnoes rpyHta. Ecnu penbcoBblii NyTb NPONOXEH B TYHHene, To ero o6aenka n obpaTtHblli cBoj4 obecneunsatoT
YKeCTKOe OCHOBaHue, KoTopoe yMeHbllaeT ypoBeHb BUGpaLnumn, pacnpocTpaHsioLWencs B OKpy>XXatowWwmii rpyHT;

b) HEPOBHOCTU NOBEPXHOCTEN KaTtaHUsA Konec n penbcos. CnyyaiiHble HEPOBHOCTU B 30HE KOHTaKTa penbca
C KONecoM BbI3blBalOT BO36YXAeHne BCeli CUCTEMbI «TPAHCNOPTHOE CPe/iCTBO— PeNbCoBbI NYThb». Takne HepoB-
HOCTM MOSABASIIOTCA, B NepBYyl0 oyepefb, B NpoLecce U3roToBAeHNS, NO3TOMY Npu NpuemMKe B aKcnayatauunto
COCTOSIHME KONec n nyTei LOMKHO 6bITb NOABEPTHYTO KOHTPONtO. OAHAKO 3TO HE MOXKeT 3alUTUTbL OT NOSIBNEHUSA
HepoBHOCTeli B NpoLuecce akcnayarayuu;

c) napameTpuyeckoe Bo36yxeHne. Ecnn penbooBasi onopa uMeeT JUCKPETHY0 CTPYKTYpY — wnanbl, yn-
pyrue nogywky nosepx 6€TOHHOro ocHoBaHus (B 0TAnYMeE OT 3arnybneHHbIX B 6€TOH penbCcoB), TO KONeco npu
KayeHnn No penbCy «<4yBCTBYET» U3MEHEHWE XXEeCTKOCTN onopbl. [lepeMeHHas cuna ynpyroctn cosjaet koneba-
HUA Koneca u penbca Ha YacToTe, 3aBuCsiLLell OT CKOPOCTU ABUXKEHUS TPAHCTIOPTHOTO CpefCcTBa M NPOCTPAHCTBEH-
HOli AUCKPEeTHOCTM onopbl. [lpyras AUCKPeTHOCTb (M COOTBETCTBYIOLME el YacToTbl BO36Y>XAEHUSA) XapaKTepunsy-
eTCs pacCTOAHUAMMN MeXAy OCAMW KONeCHbIX Nap 1 Tenexxkamu. Ecam yactoTbl BO36Y>XeHnsa coBnajatTc cob-
CTBEHHbIMU YacTOoTaMy TPAHCNOPTHOTO CPeACTBA UMW CUCTEMbI «TPAHCNOPTHOE CPEACTBO — PEeNbCOBbLIN NYTb», TO
Kone6aHUA NyTU 1N OKPY>KatoLero rpyHTa MoryT 6biTb BeCbMa 3HauYnNTeNbHbIMU;

d)pedekTbl konec (penbcoB). MOMNUMO HEPOBHOCTEW Ha MOBEPXHOCTAX KaTaHWsA KoNec n penbcoB MoryT
HabnogaTbcsa 6onee rpybble fedeKTbl, BO3HUKAIOLLME NPU SKCNayaTauun TpPaHCNOPTHbIX CPEACTB U PeNbCOBOro
nytn. Hanbonee cepbesHble fetheKTbl penbCoB CBSiI3aHbl C BbIGOMHaAMU. BbIGOMHBI MOTYT NpUCYTCTBOBATh U Ha
NOBEPXHOCTN KaTaHUA Konec, AnA KOTOPbIX, KPOME TOro, XapakTtepHbl Takvne geekTbl, KAKOBaAbHOCTb (POPMHbI,
ancbanaHc nakcueHTpucuteT. Co BpeMeHeM geeKTbl HaKananBarTCsl, 0CO6EHHO eCNn penbCoBble KOMMYHMKa-
LuMn He obecneyvyeHbl CBOEBPEMEHHBLIM NAOMKHbBIM TEXHUYECKNM YXOA0M;

B) pa3pbiBbl PenbCOBOrO MyTW (Ha CTPENOYHbIX NepeBojax, B FyXnX nepecevyeHunax, B CTbikax penbcoB
WU T.A.). Bbi3blBaloUiMe NosiBNeHne ygapos. ECin ANVHbI CTbIKYIOLWUXCA NN CBAPHbIX PENbCOB paBHbl paccTos-
HUIO MeXAy TenexxKkaMmmn BaroHoB, ypoBeHb BUGpaLnn MoxeT cyl,eCTBEHHO BO3pacTu;

f) nogBecka TpaHCNOPTHOrO CpeAcTBa;

4) cnyyaliHble nnm nepuogmyeckne N3MeHeHus TBepPJOCTM CTalbHO NOBEPXHOCTM PenbCoB, ABNAOLLNECS
cneactemeM fedekrta M3rotToBneHns unm (6onee BepoAaTHO) pe3ynbTaToM CTapeHUsa penbCcoBOoro nyTu;

h) Harpy3ku B nonepeyHom HanpasAeHWUN, B HaCTHOCTM NPU iBMXKEHNM TPAHCNOPTHOrO cpeAcTBa No 3akpyr-
NeHHOMY y4acTKy NyTy Manoro paguyca uiv npv npoxXoXXAeHUn cTpenoYvHbiX NepeBofoB;

i) N3MeHeHne pexxnuma ABMXeHns. YCKoOpeHne nam TopMoXKeHne TpaHCMopTHOro cpejcTBa ConpoBoXaaeTcs
BO3HWKHOBEHWEM NEPEMEHHbIX CU/ U. COOTBETCTBEHHO, BUbBpauneii;

j) 9KcTpemanbHble BHelWHe haKTopbl. Hanpumep, Temnepartypa 1 BNa)KHOCTb FONIOBKU penbca BAUAIOT Ha
ee U3HOC U. cnefjoBaTtebHO, NOABAAIOLYIOCA B pe3yabTaTe 3TOro Buépaymio.

YpoBeHb BUGpaynmn, o6ycnoBieHHO BblenepeyncneHHbiMn NpuiYnHamMm, 3aBUCUT OT BXOAHBIX MMIefaH-
COB roNIOBKKN penbca noboga koneca B 061actn UX KOHTaKTa.

3HayeHVe BXOAHOro umnegaHca ronoBku penbca onpegensetcsa KOHCTPYKLEed BepXHEro cTpoeHns penb-
COBOTO MyTW, €r0 OCHOBAHMS, a TaK)Ke XapakTepUcTuKamm npuieratoLLero rpyHTa.

BxofHOIl MMNegaHc Koneca B uccnegyemMoin o6nactn 4actoT 3aBUCUT B OCHOBHOM OT HEMOAPECCOPEHHOW
Maccbl TPAHCNOPTHOTO cpefcTBa. OfHAKO ANA XKeCTKOV NoABECKMN (Hanpumep, N3-3a OTCYTCTBUSA AONKHOTO TEXHU-
YECKOro yxofa unum BcreacTBMe oco6eHHOCTEeNn KOHCTPYKLUMM AemMndepa n ero NnoBeeHns Ha BbICOKMX YacToTax)
6onblOe 3HaYeHNe nMeeT TakxKe o6Las Mmacca TPaHCNOPTHOTO cpefcTBa BMecTe C rpy30M.

4.3 PacnpocTpaHeHue Bubpauyumn

Ecnun penbcoBblii NyTb NPONOXEH NO NOBEPXHOCTN 3EMAN UMM Ha acTakaje, Bubpauns nepegaetcs yepes
FTPYHT B OCHOBHOM B BU/€ MOBEPXHOCTHbIX BOJH.

Ecnv penbcoBblii NyTb NPOX0OAUT Yepe3 TyHHeNb, BUbpauusa nepegaeTca 4epes rpyHT B BUAE NMPOAONbHbIX U
CBUTOBbIX BO/IH. Ha HEKOTOPOM pPacCcTOSiHUM OT TYHHENS, KOTOpOe 3aBUCUT OT ero ry6uHbl, npeo6nagatommm
BHOBb CTAHOBSITCS NOBEPXHOCTHbIE BO/HbI.

Bubpaunsa n nepensnyyeHHblii Wym Ha 06beKTe BO3/elicTBNA HabnojaloTcs B gnana3oHe 4actoT npubansu-
TenbHO oT 140 250 Iy. lnsi HEKOTOPbLIX BUAOB FPyHTa (Hanpumep, CKanbHOW NOPOAbI), a TaKXKe Npu Hann4unuu
>KECTKOI CBAA3N MeXAy 3AaHueM 1 TYHHenem uUnum Korga 3jaHne pacnofoXXeHOo Ha He6GoNbWOoM paccTosiHUK oT
TYHHENnA n yHaaMeHT 34aHus 1 CKanbHYy0 NOpoay pasjenseTt TONbKO TOHKWIA CNOM rpyHTa, CyLeCTBEHHOW MoXeT
okasaTbcs Bubpauusa Ha 601ee BbICOKUX YacToTax.

BannacTHbI cnoit penbcoBOro Nyt paboTaeT Kak PUAbTP HUXKHUX HaCTOT, NOAaBAASA cOCTaBNsAOME BUO-
payuun B BbICOKOYACTOTHOW o6nacTu cnekTpa. [pyHT TaKkke o6nagaeT eMniupylowmnmMmn cBoiictBamMmu, noatomy
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C yBe/NMYEeHNeM paccTosAHUA (B 3aBUCMMOCTM OT Matepunana rpyHta) BCnekTpe 4yactoT Bubpaunm HaumHarT npeoob-
nafaTb HU3KOYACTOTHbIe cocTaBasoWwme.

Ecnun 3paHne HaxoguTcsa B NPAMOM KOHTaKTe C TyHHeneMm {T.e. TYHHe b ABNAEeTCA COCTABHOW YacTbio PyH-
famMeHTa 3jaHunsa), OCHOBHO NYTb NPOXOXXAEHWUSA BOMHbI NEXUT Yepe3 KOHCTPYKLUNIO 34aHNsA, N03TOMY NPOrHOCTU-
yeckas Mofenb A0/MKHA yUnTbIBaTb UHAMNYECKNE XapaKTePUCTUKMN 3TOW KOHCTPYKLMUKN. Bubpauusa 6ygeT nepeja-
BaTbCA Ha KOHCTPYKLWIO HE TONbKO Yepe3 Npojo/ibHble U CABUIOBble BO/HbI, HO TaKXXe MMeTb BUJ U3TMOHbIX
Kone6aHuii.

Mpwn aHann3e pacnpocTpaHeHns Bubpauuu cnegyet NpMHUMaTh BO BHUMaHNe BCe 06beKTbl MCKYCCTBEHHOWA
npupoabl, BCTpeyatrlmecs Ha ee NyTu (TYHHe NN, KOMMYHMKaLuKN, KaHannsauuto, apMmatypy 1 np.). a Takxe, npu
HEeoB6XO0ANMOCTU, BANSIHNE TPYHTOBbIX BOJ.

CnepgyeT TwaTeNbHO OLEHUTL JeMNMpYylOLW e cBOKCTBA rPyHTa. BogoHaChILWEeHHbIN NOPUCTbIA TPYHT MO-
>XeT BHOCUTb BSAI3KOe fieMNnpoBaHmne Ha BbICOKUX YacToTax. OgHako rno6anbHo ynpouiaTe Mojenb pacnpocrtpa-
HeHua Bu6pauun (Hanpumep, npejgnonaraTte Haan4ne BA3KOro feMnupoBaHnsa BO BCEM fnanasoHe YacTtoT)cne-
AyeT C 60/bLIOR OCTOPOXHOCTLIO, MOCKONbKY 3TO MOXET NPUBOANTL KCYLLECTBEHHbLIM OLWNOKaM NPOrHo3a, 0co-
6EeHHO Ha BbICOKMX YacToTaX. B oTCyTCTBME 3HAUYUTENbHBIX MEeXaHUYeCKMNX Hanpsh>KeHnli rpyHT 06bIYHO paccmart-
puBalOT KaK IMHENHY0 CUCTEMY, XOTS B 06LLeM cliyyae cTeneHb HENMHEWHOCTU B MOBEAEHWUN FPyHTa B TOW nan
VHOW Mepe 3aBUCUT OT IeICTBYIOLLUX B HEM HanpshkeHuii. Heo6XoAMMOCTb yUnUTbiBaTb HENMHEHbIE 3 eKTbl
3aBUCUTOTTMNA MOfJenn n 6onee feTanbHo paccMoTpeHa B pa3sjene 9.

NMpunmeuvuaHune 1— CNOMCTOCTb FPyHTA MOXET NMPUBECTU K pa3HOMYy OCNabneHUto COCTaBNAIOLWMX pasHbIX
Yy4YaCTKOB CreKTpa npu pacnpocTpaHeHun Bubpauumn.

NMpumeyaHune 2— YnpouweHne reomMeTpumn rpaHvL, Mexxay pasHbIMU CNOSIMU FPYHTa MOXET B HEKOTOPbIX
cayvyasx nNpuBOANTL K 60/bLLMM OLUMOKaM NporHo3a.

4.406beKT BO3gelicTBUS

Wccnepyemblii ananasoH 4yacToT BMbpauum n nepensnyyeHHoro wyma B 3jaHnsax coctaBnseTt npnéansn-
TenbHo oT 140 250 INy. CocTtaBnsitowne Ha 6onee BbICOKAX HacToTax MOryT Habn4aTbCs 1A TPYHTa HEKOTOPbIX
BUAOB (HaNnpumep, cKanbHO NOpoabl) Ha NYTW pacnpocTpaHeHusa BUGpaynumn nan nNpu Hannu4yum Npsamoli mexaHu-
YeCcKOl CBA3M 3[jaHUNA C TYHHeNeMm.

MporHocTnyeckas Mmojenb JO/MKHA BKOYaTh B Ce65 nepefatoyHyo yHKLMIO Mexay CBO604HbIM NoNemM u
pyHAaMeHTOM 3haHna. Mogenb JoNXKHa yUnTbiBaTb BO3MOXHbIE yCUNEeHNs nnu ocnabneHus nepefaBaemMoi Bu6-
payun Ha pasHbix HYacToTax BCnecTBMe 0COGEHHOCTEN YacTOTHbIX XapaKTepPUCTUK 31eMeHTOB KOHCTPYKLWK 34a-
HUA (Hanpumep, MeXXAyaTaXKHbIX NepeKpbITUiA).

CneactBuem BMGpaLumn rpyHTa MOXeT 6bITb U3NyYeHUe LWyma B NoMeLleHnsx. 3To nsnyyeHne ssnseTcs
NpOCTPAaHCTBEHHO- 1 YACTOTHO-3aBUCUMbIM 1 ONpejensieTcs n3nyyarebHON CNOCOBHOCTbIO 31E€MEHTOB KOHCTPYK-
uun 3faHnii, a TakxKe HazHavyeHnem nomMeLeHunii. NMpu mogennpoBaHuy o6bekTa BO3aelicTBUA HEOGXOANMO yun-
TbiBaTb HOPMY MOMELLEHWNIA N YCNOBUA UX UCNONb30BaHUA (Hanpumep, MofeNb NS XXNN0 KOMHAaTbl MOXeT ObITb
VHOW, YeM N5 60NbLUON aygntopun).

5 ®opmbl BO3aelicTBUS NepefaBaemMoli BUGpauum 1 nepensnyyeHHoro Lwyma

5.1 O6wme NnonoXKeHns

B HacTosiLem pa3jene pacCMOTPEHO BAUsIHUE BUGpaLmu, nepefaBaeMoil Yepes rpyHT, U nepensnyyeHHoro
lWwymMa B COOTBETCTBYIOLWMNX frana3oHax 4acToT Ha 34aHUA, HAXOAALWMNXCA B HUX o geli n obopyfoBaHne, YyB-
CTBUTENbHOE KANHAMWYECKUM BO3JAENCTBUSAM, a TaK)Ke BO3MOXKHbIE YPOBHU BUGpaLun 48 BO3[eNCTBUI pasHbIX
BUAOB.

5.2 Bo3pgeiictBue Bubpayumm Ha nto geli B 3gaHnsax (guana3oH yactotr ot 140 80 INy)

Bubpaunsa KOHCTPYKLUN 3[aHNA MOXET oLyl aTbCa HAX0AALWMMMUCA B HEM NOAbMUW U OKa3blBaTb Ha HUX
pasHoe BAMAHWE — OT yXyAleHnsa o6 ero kayecTsa X1U3HN 40 CHUXXEHNS MPOU3BOANTENbHOCTN Tpyaa. Bo3jeii-
cTBUe BUGpaLumn Hano e B 3aHnsx paccmoTpeHo B M CO 2631-2 [4].

YpoBHU BMbGpaunmn, codgasaemMoil B 3jaHnax 61M3KoNpoXoAsaWMM TPaAHCNOPTHLIM CPeACTBOM, TAKOBbI, YTO
MOTyT Bbl3blBaTb HEJOBO/NLCTBO, AUCKOMMOPT, CHUXKEHNE KayecTBa BbINONHAEMON paboTbl U B peAKUX cnydasax
npUBOANTbL KHapPYLIEHWNIO 3,0POBbA.

NCO 2631-2 [4] ycTaHaBnMBaeT PYHKLUIO YACTOTHOW KOppeKuun Ans OLeHKW Bo3aelicTBuNA o6 e Bnbpa-
LMn Ha YenoBeKa BHYTPU 3jaHni 1 pyKOBOACTBO MO OLLeHKe Xanob co CTOPOHbI HACENeHNs Ha pasgpaxatoliee
nerictBme Bubpaumnm.

NMpumeuaHune — Bubpauna MOXeT owyLaTbCs BU3yanbHO, HaNpMMep Yepes packauuBaHve MofBECHbIX
CBETUNbHNKOB. 3TO 06bIYHO XapakKTepPHO B Cyyae ABWKEHUS TPaHCMOPTHOro CpefcTBa No penbCoBOMY MyTW Ha YpPOBHE
3emMm (He B TyHHene).

3 7



FTOCTP WNCO014837-1— 2007

5.3 Bo3jeiicTBMe NOPON3NYHOHHOTO WyMa (fuana3oH yactot ot 16 o 250 I'y)

Mepeunsnyyemue WwWyma nponcxoaunT Toraa, Korga 3avacTtyto HeolyTumas Bubpauyns Bosbyxxaaet konebaHumsa
naHenei sgaHns, n HekoTopas YacTb KonebaTenbHO 3Heprun n3nyvyaeTcs B BUAe CAbILLIMMOrO WyMa, 06bI4HO
BHYTPb NOMeELLEeHWA. MepensnyyeHHbli WyM Yalie acCoLMMUPYOT C ABUXKEHNEM NOE3A0B BHYTPU TYHHeNe, no-
CKONbKY B 3TOM cly4yae 3fjaH1ne NoNHOCTbIO 3KPaHMPOBAHO OT NepeAayn WwWyma no BoO3Ayxy n Bubpaums 3emMHoM
NOBEPXHOCTN — €ANHCTBEHHbI NCTOYHUK CO3JaHUA Takoro wyma. O4HaKo OH MOXeT 6biTb CBA3aH U C ABUXKE-
HMEeM NO pPenbLCOBOMY NyTW HA MOBEPXHOCTU 3€M/IN, €CIN OKHA NOMELLLEHNA BbIXOAAT HA MPOTUBOMONOXHYIO CTO-
POHYy.

Mepen3nyyeHHbIli LUYM MOXKET Bbi3blBaTb HEOBO/NLCTBO O6UTaTenei 3gaHnii 1 mewaTb UX AeATENbHOCTN.
BbICOKMWIA ypOBEHb LUYMa MOXET CNY>XXUTb MOMEXOW CHY.

MpnmeyvaHnsa

1 MNepensnyyeHHbIi LWym 06bIMHO BOCMPUHMMAETCS Yepes BO34yX, HO MOAM, Nexaliue, HanpumMep, Ha Kposatu,
MOryT BOCMPUHMMATb Kak LLYM JOCTAaTOYHO cnabyto BMGpaLuio, ecnn oHa nepejaeTtcs Nno Kopnycy KpoBatu U BO3feicTBy-
eT HenocpefCTBEHHO Ha YLUHble KOCTW.

2 [pebesxaHne HeKOTOpbIX NPejMeTOB CNOCOOHO co3jaTh LyM Ha 60/1ee BbICOKMX YacTotax (CM. 4.1, npumeya-
Hue 3).

5.4 Bo3pgelictBue BMbpauun Ha 3gaHma (gmanasoH yactoT ot 1 go 500 y)

Bubpaumnsa BbICOKOro ypoBHSA UAM 601bLIOE YNCNO LUKIOB NOBTOPSAIOLWLMNXCA MUMNYNbCHbIX BO34eACTBUI MO-
ryT NpMBECTU KNoepexXL,eHN0 KOHCTPYKLUUMN 34aHNS NM60 HENOCPEeACTBEHHO Yepe3 MexaHnyeckne HanpskeHus
(aedopmaymnun) B KOHCTPYKLMKN, TM60 Yepes ocagKy cnabocBA3aHHOro rpyHTa. Bubpauyuns, npuBogaiias Knospex-
LEeHWNIO 3[aHunli (fa)ke KOCMeTU4YecKoro xapakrepa), 4o/mkHa 6biTb B 10 — 100 pas Bbille TOW, 4TO Bbl3biBaeT
Hefl0BONbCTBO o6uTaTtenei 3gaHunii, 10aToMy Takas BUbpauma gna nogei HenepeHocuma. bonee nofpo6HO AaH-
HbIi BOonpoc paccmoTpeH B CO 4866 [6] nCcOOTBETCTBYIOLLMX HALMOHANbHbIX CTaHAapTax’).

MNepepgaBaeMyto yepes rpyHT BMOpaLmio OT penbCOBbIX TPAHCMOPTHbIX CPeACTB cnejyeT paccmarpusaTh C
TOYKM 3PEHNS NOBbILLIEHNS PUCKa NMOBPEXAEHWU 34aHNs NpU NPOBEJEeHNN CTPOUTENbHbLIX Pa6oT BCNeaCcTBUE Ocaj-
KN FPYHTa Kak BO BpeMS CTPOUTENbCTBA, TaK U N0 ero 3aBepLueHun.

MpumeyaHunsa

1 Bubpauus, noMMMo 3faHunii, MOXeT oKa3biBaTb BO3AeliCTBUE U HA ApYyrve COOPYXXeHUs (TYHHEeNN, NHXeHepHble
KOMMYHVKaumn), 4To Takke cnegyet NpuHMMaTb BO BHUMaHMVe.

2 B 6onblUMHCTBE cnyvyaeB MNOBpeXAeHue 3faHuii cBsidaHo ¢ Bo3jelicTBueM BuGpauuy B fuanasoHe 4actoT oT 1
fo 150 ru.

5.5 BnusHne Bnbpaunun Ha obopysoBaHMe U TeXHONOTMYECKME MpoLecchbl, YYBCTBUTENbHbIE K
AUHAMUYECKMM BO3feNcTBNAM (fuana3oH yactoT npnban3nTtenbHo ot 140 200 Ny)

YacTo Heo6X04MMO NPUHMMATL BO BHUMaHMe BO3MOXHbIli pe3ynbTaT Bo3aeicTBusa Bubpaymmn Ha o6opygo-
BaHWe N NpaBUNIbHOCTb €ro PYHKLNOHNPOBAaHUSA (Hanpumep, Ha NPUBO/bl XXEeCTKNX ANCKOB N 3NeKTpuyeckmne pene
B KOMnbloTepax). Cm. MCO 8569 (8]mMCO/TC 10811 [10].

O6bIYHO BNGpPaLMA OT peNbCOBOro TpaHcnopTta, 0co6eHHO B TYHHENAX, He oKa3blBaeT HeXenatenbHoOro
BNMSAHNA Ha TaKkoe 060pyAoOBaHMe, NOCKONbKY YPOBEHb UHAMUYECKNX BO3AelicTBUIA, KOTOpPbIM MojBepratoTcs,
HanpumMmep, KOMMNbIOTEPbl B 0ObIYHbIX YCNOBUAX UX NPUMEHEHUA (0T Wwaros Mo nony, xaonaHbs ABepen n 1. n.)
HaMHOrO Bbllle UMetoLwero MecTo BCNeACTBNE BO3AENCTBMNSA BHELLWHNX NCTOYHUKOB.

Cyuw,ecTByloT, 04HaKo, 060pyaoBaHne 1 TeXHONOIrMYecKne NpoLecchbl, XxapakTepusytoLmecs NoBblLLEeHHO
YyBCTBUTE/NbHOCTbIO KAMHAMMWNYECKMM BO34eliCTBUAM, HanpumMep NponM3BOA4CTBO KOMMbIOTEPHbLIX MUKPOCXEM, He-
KOTOpble TEXHONOTNW C UCNONb30BaHNEM Na3epHON TexHUKK, nabopaTtopHoe o6opyaoBaHue (Takme Kak MUKPOCKO-
Nbl U CNEKTPOCKOMbI), XMpypruyeckne onepawmm HeKoTopbiX BUAOB.

Ha takoe o6opyaoBaHue n npoueccbl MOXeT oKa3aTb HeraTuBHOE BMSHNE flaXke oYeHb cnabasn Bubpa-
LA — HaMHOTO HMKe YPOBHSA 4eN0Be4YeCKOro Bocnpuatnsa. 370 BAUAHNE 06bIYHO NpOsiBAAETCA Yepes3 HenpaBuib-
Hble pe3ynbTaTbl U3MepeHuii, HeTOYHOe NO3ULMOHUPOBaHNe N PoKycnpoBaHne obopygoBaHunsa, co3gaHue no-
MeXx muam, BbINONMHAIOLWNM TOHKMe paboyne onepaumu.

Bnbpauus 0T penbcoBOro TpaHcnopTa MoXKeT OKa3blBaTb HeraTuBHble BO34eCTBUA HENOCPEACTBEHHO NN B
coyeTaHUn ¢ HOHOBbLIM LLUYMOM.

B psapje cnyyaeB cnefyeT NnpuHMUMaTh cneynanbHble Mepbl MO CHUXXEHUIO Ype3MEePHO BbICOKOrO YPOBHSA
Bo3felicTBytoLieli Bu6pauumn. Yauie Bcerogna 3Toro npUMeHsA0T M301A9T0PbI, ycTaHaBAnBaeMble Mexay o6opy-

B Poccuiickoii ®egepauumn pelicteyer TOCT P 52892— 2007 «Bubpauns n yaap. Bubpauns 3gaHuii. N3mepe-
HWe BMGpaUMKN 1 OLEHKAa ee BO3AeliCTBUS HA KOHCTPYKLMIO».
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LOBaHMEM V1 MOJIOM, a TaKXXe BU6POM30NALMI0 CAMOTO Nona, HaCTUAal T MACCHUBHbIE 1 XKECTKME NOfbl B NoMeLle-
HUSIX C YCTAHOBMEHHbIM 060pYAOBaHNEM, UCMONb3YIOT YCTPONCTBA 4NS NPeioTBpaLLeHNs XNonaHbsa gsepei npm
UX 3aKPbITUW, CMeynanbHble HanoNbHble NOKPbITUA U CNeunanbHy 06yBb 51 CHUXKEHUS BUGpaLMK OT LLAroB,
N30NUPYIOT IHEPTreTUUECcKoe 1 Apyroe 060py0BaHe BHYTPU 34aHns 418 NpejoTBpaLleHus nepegauv suépauun
Ha KOHCTPYKLMIO. MpaBuibHO BblGpaHHblie KOHCTPYKLMM N0Na U CUCTEMbI U30NSILUN YMEHbLUAIOT U BAUsIHUE BU6pa-
LUV OT penbCcoBOro TpaHcnopTa. Mpu BBOAE HOBbIX PENbCOBbLIX KOMMYHUKaLMiA Llenecoobpa3Ho cpaBHUBATL, Kak
n3MeHumnach Bubpanms nona B 1abopaTopuuy nNo CPaBHEHMUIO C NPEXHUM YPOBHEM, 06YCNOBAEHHbBIM UCTOYHUKAMM
BHYTPU 3faHUS.

O6bIYHO peKOMeHAaL MU Mo IKCnayaTauum o60pyfoBaHNs, YyBCTBUTENbHOTO KAUHAMMWYECKUM BO3jeli-
CTBUSIM. NPEAOCTaB/SET ero U3roToBmTe/b. KOHEUHbI NoNb30BaTe b TAKKE MOXET YCTAHOBUTbL HEKOTOPbIE npe-
fAeNbHble 3HaYeHNs BO3/eliCTBUIA, OCHOBbLIBAsICb HA TEXHUYECKNX JOKYMEHTaX Uin TMYHOM OnbITe.

6 MNokazartenu

6.1 O6wWwmMe nonoXeHns

Moka3aTtenn 1 COOTBETCTBYHOLLME YCNOBUSA N3MEPEHUI JONXKHbI 6bITb ONpejeneHbl, YTO6bl KOAMYECTBEHHO
xapaktepusoBaTb BO3jelicTBMe nepegaBaemMoli Bu6payumn n nepemnsnyyeHHoro wyma Ha nto e, KOHCTPYKLMo
3fjaHnii nobopyaoBaHue, YyBCTBUTENbHOE KANHAMUYECKUM BO3AENCTBUAM.

Moka3atenun AO0MKHbI 6bITb ONpejeneHbl B TeX MecTax, rae OHU MOryT 6biTb CONOCTaBNEHbI C 3a4aHHbIMU
npegenbHbIMU 3HAYEHNSAMU. HE06X0AUMO YyUnTbIBaTb, YTO pe3ynbTaTbl U3MEPEHUn MOryT CUbHO BapbnpoBaTbCS
B 3aBMCUMOCTMN OT BbIGPAHHOrO MecTa u3MepeHuit (Hanpumep, Bubpauns B cepeuHe naHenn nam 6ankm o6bI4HO
Bbllle, YEM y OMOPbI, & YPOBHM LWyMa y CTEeH UAN B yrnax KOMHaTbl Bbille, YEM B ee LeHTpe).

Heo6x041MMO0 paccMoTpeTb, Kak BNMAIOT HA 3HAYeHUsi nokKasaTens U3MeHeHWs pasnnyHbIX hakTopos (Hanpu-
Mep. Tuna TpaHCNoOpPTHOTO cpeAcTBa). MOMUMO NPOrHO3HbIX 3HAYEHUI cnefyeT ykasblBaTb UX JOBEPUTENbHbIN
WHTepBan ANS CPaBHEHUA C NPUHATLIMUW NpefenbHbIMUN 3HaYeHNS MU, Nepejensbl BapuatuBHOCTM pe3ynbTaTtoB Us-
MepeHUit foMKHbI 6bITb 060CHOBAaHbI JOCTATOYHbIM 06BEMOM NONYyYEHHbIX BbIGOPOK.

PekomMmeHayeTCA cOXpaHATb 3annMcK, NoNyyeHHble B NpoLecce n3MepeHnii, 4To6bl Npu Heo6xo[4MMOCTKM On-
peAennTb Ha UX OCHOBE 3HAYeHWs APYrnX nokasaTenei.

6.2 Bo3gencTBue Bubpaunumn Ha nogeli B 3gaHnax

N3mepsemblii napameTp BUGpaLmmu N5 OLEeHK/ ee BO3AeNCTBUA Ha NtoAeli B 3jaHUAX MOXeT 6bITb onpefe-
NleH B COOTBETCTBYIOLWNX HALMOHaNbHbIX CTaHAapTaX U CornacoBaH C yCTaHOBNEHHbIMW NpefenbHbIMU 3HaYeHN-
amun. 06 ee pyKOBOACTBO NO OL,eHKe BO3eicTBMA BUGpayn Ha ntogei B 3gaHusx npusegeHo s UCO 2631-1 [3]
nUNCO 2631-2 [4]. OueHKy 3aTOro Bo3aelicTBMA cnegyeT OCyL,eCcTBAATbL HA OCHOBE U3MepeHunii cpejHekBajpa-
TUYHbIX 3HA4YeHWIA KOPPEeKTUPOBAHHOrO YCKOPEHUs B Tpex B3auMHO NeprneHAMKYNApHbIX HanpasneHuax. B
MCO 2631-1 (3)M NCO 2631-2 [4] npuBeAeHbl TaK)Ke PpeKOMeHAaLnmn Nno BbI6Gopy TOHEK NU3MEPEHNIA.

PekomMeHAyeTCA COXPaHATb UCXOAHbIE fJaHHble, HTOObl NCNONb30BaTb UX. HANpPUMep, NPy N3MEeHeHUn noka-
3aTens.

Kak npaBuno, fns npejctaBuTeNbHOl OLEeHKN BU6GpaLumm 4oCTaTouHO n3mMmepeHunii B BepTUKanbHOM Hanpas-
NeHNN Hanony B cepefHe NOMeLLeHNs, Ho4NA BbICOTHbIX 3faHN HE06X0AMMbI TaKXXe U3MePEeHUs B FOPU30H-
TanbHbIX HaNpaBNeHUsX.

MpumeyaHus

1 B COOTBETCTBMM C HEKOTOPbIMU HAUMOHAILHLIMY CTaHAapTaMu 3apy6eXXHbIX CTpaH 4NS OLEeHKU BUbpauum umc-
Nonb3yloT pe3ynbTaTbl U3MepeHuii CpesHEeKBaLPaTUUYHOTO 3HAUEHUSI KOPPEKTUPOBAHHOM CKOPOCTY.

2 CpepHeKBajpaTMYHOe 3HauyeHWe KOPPEKTVPOBAHHOMO YCKOPEHUs MOXKET 6bITh MOMyuyeHo B Mpouecce namepe-
HWSI CKOPOCTM MPU UCMO/b30BaHNI COOTBETCTBYIOLLEN (YHKLMM YaCTOTHON KOppeKumu.

3 [1na oueHkun o6Luei BUGpauumn B HAUMOHANbHBIX CTaHAapTaxX 3apyGeskHbIX CTPaH NPUMEHSIIOT TaKKe Takue Noka-
3aTenn. Kak MMKOBOE 3HauYeHne CKOPOCTW, CPeiHEeKBafpaTMyHOe 3HaueHVWe KOPPEKTMPOBAHHOW CKOPOCTU C MCMOoNb30-
BaHWEM WHbIX (OYHKLMIA YacTOTHOW KOppeKuuW, fo3a BUGpauMmn, napameTpbl CTAaTUCTUYECKOro pacrnpejeneHns 3Hade-
HWIi KOPPEKTUPOBAHHOM CKOPOCTU MU YCKOPEHUs!.

6.3 Bo3geicTBue nepensnyyeHHOro wyma

B coOTBETCTBYIOLWMNX HALMOHANbHbIX CTaHAapPTaX JOMKHO 6biTb yCTAHOBNEHO, Kakoli napameTp nepen3sny-
YEHHOTO WyMa o/MKeH 6bITb U3MepPeH ANA fanbHellwero conocTaBneHna pesynbTata U3mepeHunii c ycTaHOBNEH-
HbIMU NPefeNbHbIMU 3HAYEHNAMMN.

Ona o6neryeHuns ganbHelweli pa3paboTkn cTaHAAPTOB, CBSA3aHHbIX C HOPMUPOBAHNEM Nepens3nyyeHHoro
wyma, ero cnefyeT oLeHnBaTb HA OCHOBE MakKCUManbHOIO YPOBHA 3ByKa, U3MEPEHHOTo ANS XapaKTepuctuku
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WwymMomepa «<meaneHHo» LpAS mex ¢ coxpaHeHMeM UCXOAHOW 3anncu curHana 3ByKOBOrO AaBNeHNs, YTO NO3BOUT
nonyyaTb 3HAYEHUS, HANPUMEP, TaKUX NoKasaTtenei, kak LpAog Man TpeTbOKTaBHbIN CNEKTP ANS €AUHUYHOTO
co6bITVA (HAaNpUMep, NPOX0XKAEHUS NOABUXKHOIO COCTaBa).

3HauyeHVs nokasartenei JoNXKHbl 6bITb CNIPOrHO3MPOBAHbLI UAN MONYYeHbl N0 pe3ynbTataM MU3MepeHuin B61u-
31 LLeHTpa NOMEeLLEHUS, HO HE B CAMOM LLEHTPE, YTO6bI N36exXKaTb HeXKenaTenbHOro BANSHUSA CTOAYNX BONN.

MpnmeyvaHnsa

1 3HaueHune LpAS mex. n3amepeHHoe B6AM3M LieHTPa NoMeLLeHusi, Hambonee 4acTo MCMONb3YOT B HAcTosLlee Bpe-
MS AN51 OLLeHKW NepeunsnyyeHHoro Lyma.

2 [pyroii napameTp, Takke NpUMEHSAEMbIN ANA OLEHKVU nepensnyvyeHHoro wyma — LpAFTA< gna xapakTepuctuku
LyMmomepa «GbICTPO™*. — npeBblwaeT 3HaveHuns LpAS ma) npnbansntensHo Ha 1— 2 b ansi 6ecCcTbIKOBOrO pPenbCoBOro
nyt nHa 3— 4 b AN 3BEHbEBOroO PeNbCOBOro NyTw.

3 Lym, NporHo3upyemMbiii UMM U3MEpPEeHHbIn B6IN3K CTEeH, MOXET NpeBbillaTh LUYM. CMPOrHO3MpoBaHHbIl (M3mMe-
PeHHbI) B6MM3N LeHTpa nomMelleHns Ha 2— 3 b.

Cnepyet obpauwaTtb BHUMaHNe Ha TO, YTO YPOBHM Wyma 6yAyT pasiMiyHbIiMuK B Ppa3HbiX NOMeLeHnax 3aa-
HUA.

M3mepeHua cnegyeT NnpoBOANTL B MOMELLEHNAX, 06CTaBNeHHbIX Mebenbio, C 3aKpbITbIMU OKHaMu, 6e3 nto-
nei.

NMpumeuvaHns

4 Ecnu B nepensyyeHHoM LiyMe npeobnafaroT HUM3KOYacTOTHbIe COCTaBnaloLWmne, To CyObeKTBHasA peakuus Ha
3TOT LWYM MOXET ObiTb 60nee HeratMBHOW, YeM npegnonaraemasi Ha OCHOBE MPOrHo3a (M3MepeHus) obLero ypoBHs
3BYKOBOIO flaBNeHuns.

5 Korga BbICOKMM YpOBHEM Mepen3NyyeHHOro LiymMa CONpOBOXAAETCA He eAnHUYHOoe cobbiTve, a 3HauuTenbHoe
YMCNO TakWX COObITUIA, TO ANS OLEHKW BO3AeiCTBMA LyMa NoOMUMO uenecoobpasHo UCMoNb30BaTh Takke 3Haye-
Hus LAeg, nonyyeHHble Ha 6onee annTeNbHOM WHTepBane BpeMeHu, Hanpumep 1 4.

6.4 Bo3pgeiictBne Bubpauun Ha 3gaHus

MNCO 4866 (6) ycTaHOBU PYKOBOACTBO NO NPOrHO3UPOBAHUIO, BbIGOPY TOUEK M3MEPEHNTT N OLLeHKe BO3jeit-
CTBMS BUGpPaL MM Ha KOHCTPYKLMIO 3faHunii. B kayecTBe nokasaTensi 415 OLEHKN pUCKa NOBPEXAEeHNA KOHCTPYKL MK
3/jaHN 06bIYHO NCMONb3YIOT NMKOBOE 3HaYeHne CKoOpocTU.

NMpumeyaHune — [lpegenbHble 3HaUeHUs BUBpaLMK 34aHW MOTYT GbiTb YCTAaHOB/NEHbI COOTBETCTBYHOLLMMM
HaUMOHaIbHBIMU CTaHAapTaMu.

6.5 BansHue Bubpaymmn Ha obopyfoBaHme, YyBCTBUTENbHOE KAMHAMUYECKUM BO3eliCTBUAM

MprMeHsOT NnokasaTenn (4N COOTBETCTBYHOLWNX MeCT W3MepeHWi), yCTaHOBNEHHble B TeXHU4YEeCKOW
[OKyMeHTaLumnm n3rotoeutenein obopyaosaHmnsa, onpejeneHHble noib3oBartenem 060pyAoBaHNA MAN COrNacHo
MNCO 8569 (8]. BMCO/TC 10811 [10] ycTaHOBNEH HOBbI NPUHLMM KNaccUpUKaLm BU6paLnoHHbIX BO3AENCTBUI
Ha 4yBCTBUTENbHOE 06OpyAOBaHue.

NMpumeuvaHuns

1 B KOHEYHOM MTOre BO3felicTBME BUGpaLuumM Ha YyBCTBMTENbHOE 060pyfoBaHve onpeaensieTcs nepemMeLeHnamm
yacTeli aToro o60opyaoBaHuns 4pyr OTHOCUTENbHO Apyra.

2 O6bIYHO B NPOMBbILLNEHHOCTU WCNONb3YIOT 0606LLEHHbIE KPUTEPUM JOMYCTUMbIX BUGPALMOHHbIX BO3AelicTBUIA
ANA pasHbIX YCNOBWUI NMpUMeHeHUs 060pya0BaHUS.

7 Vi3mMepeHusi nepefaBaeMoii BUGpaLmmn 1 NepensnyyeHHoro wyma

7.1 CpepctBa usmepeHui

7.1.1 O6wumne nonoxxeHus

[OomKHbI 6bITb ONpeaeneHbl XxapakTepucTMKN n3mepuTenbHON Lienu, B COCTaB KOTOPOI MOryT BXOAUTb AaTuu-
KV BUGpauumn (MMKpodoHbl), cornacytowme ycunutenu, kabenu, yctpoinctea cbopa n xpaHeHus faHHbiX. ilnana-
30H 4acTOT U3MEpPEHUi JOMKEH COOTBETCTBOBATbL NOCTaBNEHHOI 3ajade. IMHaMn4ecknii snanasoH JomKeH 6bITb
foctatoyeH AnA n3mepeHuii Kak POHOBOrO LWyMa, Tak U MaKCMManbHO BO3MOXHbIX Ha NPaKTUKe 3Ha4YeHni.

MN3meputenbHasa Lenb omKHa 6bITb KannbpoBaHa B COOTBETCTBUU C HALMOHaNbHbIMUW CTaHAapTamMu.

7.1.2 CpopacTBa uamepeHuii Bubpaunmn

Mpv onpegeneHnmn xapakTepucTnkK 1 npu Kannbposke n3mMmepuTenbHON Lenn cnegyeT pyKOBOACTBOBaTLCA
MnCco 8041 [7].

MN3mepuTenbHas Lenb B LenoMm (oTgaTumka Bubpawuumn o yctpoiicTBa 3annucu) jonkHa obecneumBatb name-
peHusa Bu6paunmn B COOTBETCTBYIOLEM Anana3oHe 3HadyeHuii (015 1(H go 100 mm/cana ckopoctmnor3 10 e
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[0 500 m/c2ans yckopeHus) nyacToT (0T 140 500 I'y). PeanbHblii Agana3oH N8 KOHKPETHbIX U3MepeHuii 3aBu-
CUT OT Leneit namepeHunii (Hanpumep, oueHka Bmbpauunm, Bo3aencTBytoLWw e Ha YyBcTBUTeNbHOEe o6opyoBaHue,
MO>XeT noTpeboBaTb M3MEPEHUIi CKOPOCTU B HYXKHEW YacTu fuHaMunyeckorojmanasoHa). PesynbTtatbl U3MepeHunii
BMGpaLmm OT peNbCoOBbIX TPAHCMNOPTHbLIX CPEACTB MOTYT 6bITb MCNONb30BaHBI 4151 NPOrHO3a LWyMa. YTo. B CBOIO
ouyepefb, yXkecToyaeT Tpe6oBaHUA KcpeacTBaM U3MepeHuii (Hanpumep, No gnanasoHy HacToT U YYBCTBUTENbHO-
CTV gaTynkKoB Bubpayun). NoaTomy Heo6XxoanMoO yb6eanTbCs, UTO n3MepuTenbHasa Lenb obnagaeT JOCTATOUHO
HU3KNMU COBCTBEHHBIMY LLYMaMW.

MpeanoyTnTenbHO NCNONb30BaTb ycTpoiicTBa cb6opa oundpoBaHHbIX JaHHbIX. CucTeMa c6opa AaHHbIX
[OMKHa cofepXkaTb Heob6XxoAuMble cpejcTBa NnpeABapuTenbHoO 06paboTky (Hanpumep, MUAbTP HKHUX YacToT
AN 3aWTbl OT HANOXKEHUNSA CMEKTPOB) 18 NOBbILWEHNS TOYHOCTY 3anncbiBaeMblX JaHHbIX. CpejcTBa U3MepeHunii
[OMKHbI 6bITb YCTAHOBAEHbI U HACTPOEHbI TakKMM 06pa3oM, YTO6bI MaKCUManbHO YMEHbLUNTL HeraTuBHOe BAUAHNE
BHELWHNX PAKTOPOB (3NEKTPUUYECKNX U MArHUTHbIX NONER, TPU603NEeKTPUUYECKUX CUTHANOB, NapasnTHbIX Lene
3a3emneHuns). Ecnm nuamepeHus NpoBOASIT BO BpeMEHHOW 061acTu, oMKHbI 6bITb U3BECTHBI ha30Bble XapakTepu-
CTUKN N3MEepUTeNbHO Lenn.

C nomoLblo AaT4NKOB BUGpaLm MoXeT 6bITb U3MepeHa nto6an BeNmunHa — nepemMelyeHne, CKopocTb Un
yCKOpeHue — npu ycnosuun obecneyeHns TpebyemMoro gnana3oHa 4actoT M HyBCTBUTENbHOCTHU. [laTiuKn U n3me-
puTenbHaa cuctemMa B LLeNIOM AOMKHbI JONYyCKaTb BO3MOXXHOCTb UX MPUMEHEHWSI HAa OTKPbITOM BO3JyXe B peafb-
HbIX YCIOBUAX NU3MEPEHUA.

Heo6xoaMMo o6ecneymnTb HafeXHblii KOHTAKT gatymka c Bubpupytouieli cpefoi (Hanpumep, 3apbiTuemMm B
TPYHT NN KpenneHnem KB6MBAeMOMY B IPYHT MeTan1 uyecxomy CTepXHIo AAnHOK 300 MM Npu namepeHnmn Bnubpa-
LMW FPYHTa, MCNONb30BAHWEM 3MNOKCUAHbLIX CMON 4N 6GbICTPOro KpenneHns jatimka Ha QyHAaMeHT Unn cTeHy
3/laHusi, yCTAHOBKOI Ha NoNy 3faHNs C MOMOLLbIO BYCTOPOHHEW KNeslw e NeHTbl, TPUMEHEHUEM TSHKENbIX Me-
TanInyecKnX UCKOB C OCTPbIMU BbICTyNnamMun Ana urkcaunm Ha noay ¢ ynpyrum nokpbitmem). Cnoco6 yctaHoBKMU
fatymka foMmkeH 6biTb BbIGpaH TakMM, 4TO6blI pe30HaHCHas YacToTa YCTaHOBNEHHOTO gaTtynka He nonajana B
AvanasoH 4acToT U3MEpPEHUA.

N3mepeHuns Bubpaumu Ha penbCoBOM NyTH (penbcax, wnanax) 06bIYHO TPEBYHOT )KECTKOT0 MexaHn4eckoro
KpenneHusa faTynkoBs, NO3BONAIOLLLEro o6ecneymnTb TOYHOEe n3MmepeHue BnbpaLmnm BbICOKOro ypoBHS, BO3MOXKHO
Npu NPOX0XKAEHUN PeNbCOBbIX TPAHCMNOPTHLIX cpeAcTB. Heo6x0aMMO y6e[nTbCS, UTO yCTaHOBKA N3MepuUTeNnbHOMN
cuctemMbl B6AN3N penbCcoBOro NyTu He MellaeT paboTe CUCTEM CUTHANN3aLUN.

7.1.3 CpojgcTtBa uamepeHui wyma

CpeacTBa uamMepeHuii Wyma JoNkKHbl COOTBETCTBOBATL TPe60BaHMSAM K LLyMOMepamM NepBoro knacca no
M3K 61672-1 [14].

N3meputenbHasa uenb AoMKHa 6bITb KaNMM6GpPOBaHa C MCNONb30BaHMEM 060pyA0BaHNSA, COOTBETCTBYIOLLETO
TpeboBaHuam M3K 60942 (12).

MapameTpbl WymMa MOTyT TakXe 6bITb MONyYeHbl HA OCHOBE pe3ynbTaToB U3MepeHuii Buépauun (cm. 7.1.2).

7.2 TOUYKM N3MepeHunit

BbI60Op TOUEK N3MeEPEHMA 3aBUCAT OT peluaeMoli 3agaun, Takol Kak:

a) npoBefieHne nccnegoBaHunii MNocTpoeHne Mmogenu;

b) oueHKa BO3AeCcTBNSA BUBPALIMN HA KOHCTPYKLMIO 34aHNA (06bIYHO TOUYKN N3MEPEeHWIA pacnonaratoT Ha ero
pyHgameHTe);

c) oueHka Bo3gelicTBua Bubpaumn Ha nto geii B 3gaHun (06bIYHO TOUKU M3MeEpPeHUii pacnonaratT Ha nony
nocepeauHe nomMeLleHunin);

d) oueHka Bo3gelicTBMA BUMGpaLmn Ha YyBCTBUTENbHOE 060pyfoBaHne (06bIYHO TOUKN U3MEpPEHUit pacnona-
ratotT B61M3un o6nacteli KOHTakTa 060pyA0BaHNA C ONOPOiA);

e) oueHka BO3fe/icTBUA Hanto el nepensnyyeHHOro wyma (06bIYHO U3MepeHna NPoBOAAT B6IM3K LieHTpa
nomMeLleHus Unm cornacHo ctaHgaptam cepun 1 C 0 140 (1)).

N3mepeHuns, NpoBoOANMbBIE B LLeNAX NccnefoBaHnii n NOCTPOEHUS Mofenn, MOryT notpebosaTb, Hanpumep,
OoLeHKM BUubpaumnm B ee UCTOUHMKE B6IN3M PeNbCoBbIX MyTEN NN cTeNeHn M3MeHeHus Bubpauuu npu yaaneHum ot
NCTOYHMKA.

Ha nccnegyemom yyacTke penbCOBOro NyTM BapnaTMBHOCTb U3MEPEHUA MOXeT 6biTb 06ycnoBieHa, Hanpu-
Mep. U3MEHEHUSIMU Kak caMOro UCTOYHMKA BUGpaunn, Tak U COCTOAHUSA rpyHTa. Mo3TOMY ANS NONy4YeHUsa ctatuc-
TUYECKUN JOCTOBEPHbIX Pe3ynbTaToB U3MepeHus cnefyet NOBTOPATh, NepemMellas TOYKN 3MepeHunii BAOAb NyTK.
Tak. uccnepys pacnpoctpaHeHue Bubpauum npu yganeHnm ot penbcoBOro nyTu, n3MepeHns NpoBoaAT, ycTaHaB-
nmBas faTynKmM Ha paccTosaHUK OT NyTU, Hanpumep. 8.16.32.64 n 125 m. a 3ateM 3TN ;aTYNKN NEPEHOCAT BAONb
nyTv Ha paccTtosiHue 25 m.
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O6bI4YHO peKoMeHAyeTCst U3MepATb BUGpaLmnto B BePTUKaNbHOM HanpaBieHUn 1 B TOpU3oHTaNbHbIX Hanpas-
NeHnAX: napannenbHO U NepneHiNnKyNapHO penbCoBOMY NyTU. ipyroil BapmaHT — OpMEeHTMpOBaTb OCU HYBCTBU-
TeNbHOCTM JaTYNKOB COrNaCcHO KOHCTPYKLMM 3[aHNS1 NN NOMEeLLeHNs, rae NpoBOAAT MU3MEPEHUs, N yKasbiBaTb B
NpoOTOKONE UBMEpPEHNi MONOXKEHNE ITUX OCEN OTHOCUTENBHO PENbCOBOTO NYTU.

7.3 CobnpaemMble flaHHble

[na Toro4yto6bl OLLEHUTL BAPUATUBHOCTb NCTOYHMKOB BUGpaLum, n3aMepeHns NpoBOAAT, 10 KpaliHeil mepe,
LNA NATU NPOXO0XAEHUA TPAHCNOPTHOTIO CPEACTBA KaX ol Kateropum (Hanpumep, rpy30Boii cocTas, NPUrOPOAHbIN
noesp, noesj MeXyropojHero coobu,eHns, CKOPOCTHOW noe3a). laHHble OLeHUBatloT HeNOCPeACTBEHHO B Npo-
Lecce n3amMepeHuii, n ecnu pasbpoc pe3ynbtaTtoB npeBbiwaeT £25% unm 246, YMCno U3MepeHUii yBennymeatorT.

B npouecce n3MepeHnii 3anncbiBaloT Takxke JaHHble (DOHOBOW BUGpaLuu (Luyma).

7.4 AHann3 faHHbIX

MocTosHHAs BpeMEHN n3MepuTenbHOro npuéopa (Hanpumep, Xxapakrepuctnka «6biCTPO» AN «<MefNeHHO»)
N TpeTbOKTaBuble PUNbTPbI 4OMKHbI cOOTBETCTBOBAaThH TpeboBaHnam M3K 61672-1 (14]mn MOK 61260 [13].

Pa6oTocnoco6HOCTb NPOrpamMMHbIX M annapaTHbIX CpeACcTB aHanm3a fomkHa 6biTb NpoBeEpeHa.

Bubpauunsa oT npoxoAsaLnx COCTaBOB MMeET xapaKTep NnepexoHbIX NpoLeccos, YacToTHbIe cocTaBaowmne
KOTOPbIX HEBO3MOXHO ONpefennTb KakuM-1m60o ogHUM yCTaHOBNEHHbIM MeTofoM. [To3aToMy BbiGOp MeToja aHa-
nnsa (Hanpumep, u3mepeHue TeKyLLNX cCpejHeKBajpaTUUHbIX 3Ha4YeHuii, 6bicTpoe npeobpasoBaHue dypbe, U3-
MepeHne cpegHeKkBajpaTUUYHbIX 3HAYEHWI C ygep>XaHneM MaKCUManbHOro 3Ha4eHus) MoXKeT CyLeCTBEHHO Mo-
BNNATb HA BUJ CNeKTpa nepexoHoro npouecca. NpumMeHsiemMblii MeTod aHannsa onxkeH 6bITb yKa3aH B NPOTOKO-
ne usMepeHuii (cm. Takxe pasgen 6).

7.5 TpOTOKON N3MepPeEHUA

MpoToKoN n3mepeHunii foNXKeH coaepxaTtb, KaK MUHUMYM, cleaytoline cBeAeHns.

a) npyuMeHsieMoe PyKOBO/ACTBO MO N3MepPeHNAM (Hanpumep, HacToALWniA cTaHaapT);

b) faTy U MecTo NPOBEEHNA N3MEPEHUiA, OpraHn3aunto U nnLo, NPOBOAMBLLNE UBMEPEHUS;

C) ucnonb3yemble cpeacTBa U3MepeHuid, BKNloYas 3aBoAckne Homepa JaTymkoB N APYTrMX 31eMeHTOB 13-
MepuTenbHOM’ CUCTEMBI, METO/] YCTAHOBKM (KpenneHuns) aT4nKoB:

d) TOUKM M HanpaBneHNa N3MepeHnii c ykazaHnemM nx opueHTauum oTHOCUTEIbHO PENbCOBOTO NyTH;

€) OCHOBHble XapaKTepPUCTUKN PenbCOBOro NyTU U MecTa NpoBeAeHNa n3MepeHunii, KoTopble BAUSAIOT Ha pac-
npocTpaHaemMylo Bmbpaymnio u nepensnyyeHHbiin wym (CM. npunoxeHune A);

f) nsmepsemble nokazatenu (cm. pasgen 6);

[) pe3ynbTaTbl U3MEPEHNA OTAENbHO AN KaXKJ0ro NPOX0oXXAeHNsA noesfa no KaxjomMy penbCoBoOMYy NyTu ¢
yKasaHuem:

- Kateropum noesja (BKAtoYasa 4HMCno BaroHos),

- CKOPOCTW, NYTWU, HanpaBNeHUNSA ABMKEHUS.

- BDEMEHW MPOXOXXAEHNA N BpeMeHn aHannsa smbpauynm (wymay);

h)pononHUTENbHYO MHGMOPMAaLMIO, KOTOpas MOXeT 6bITb BaXKHAANA aHann3a NoNyvYeHHbIX faHHbIX (Hanpu-
Mep. NOroAHble yCNOBUS, Hanuunme MNOBEPXHOCTHbIX BOA. HAMNYME HACbIMHOMO FPyHTa, Hann4Yme NCTOYHUKOB
ANeKTPUYECKUX NN MArHUTHbIX MOMeEX).

8 lMpuHUMN NOCTpoeHnsa mMogenei

8.1 PaspaboTka mopgenu

Mpu paspaboTke MOAENN HEOOGXOAMMO ONUPATLCS HA OCHOBHbIE XapPaKTEPUCTUKN UCTOUHMKA BUGpaLMK, NyTn
ee pacnpocTpaHeHusa n o6bekTa BO3jeicTBumA.

OfHaKo Mojenb He BCErfja MOXHO pa3feNnTb Ha TPU HE3ABUCHMbIe COCTaBsOLWIME. B HEKOTOPbIX Clyyasx
OHa lo/MKHa NpeACcTaBNATb CO60li eAUHYIO CUCTEMY (Hanpumep, BCayYae penbCoBbIX NyTei, NPOXOAALLNX Yepe3
CTpOMTENbHbIE COOPYXXEHUS U 3cTaKafbl, rie HeNb38 YeTKO OTAENNTb UCTOYHUK BUGpaLuuy oT NyTu pacnpocTpaHe-
HUA N 06beKTa BO3feCTBUSA).

Bubpaumsa n wym oT penbcoBOro TpaHcnopTa fJO/MKHbI 6bITb NpejcTaBneHbl B HaCTOTHO o6nacTu, 4To no-
3BONSIET NOCTPOUTL NOKAa3aTenn cornacHo pasgeny 6. bazosas Moaenb fOoNKHa o6ecneynTsb NoayyeHme amnim-
Ty A (O 4acTOTHbIX COCTaBASIO LW MX BUGPALUMN NN LLIYMA B 3afjaHHbIX TOUKAX KaK PYHKLUN XapaKTePUCTUK UCTOY-
Huka S(f). nytn pacnpoctpaHeHus P (f). o6bekTa Bo36yxgeHus R (f) n ux BceBo3amMoXkHbIX KOM6GUHaLWiA, rae /—
yactoTa. 'y,

OCHOBHbIE 31€MEHTblI MOAENN (MCTOYHUK, NYTb pacnpocTpaHeHns, 06beKT BO36YXAEHUS) LONXKHbI 6bITb
oxapaKkTepn3oBaHbl Hepe3 coOOTBETCTBYOW e napamMmeTpbl (CM. npunoXxeHue A). Yucno paccmaTpuBaembix napa-
METPOB 3aBUCUT OT 3Tana oueHnBaHusA (Cm. 8.2). MprMmepbl TAaKUX NapaMeTpoB NPUBELEHbI HA PUCYHKAX 3 1 4.
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MHorga Ans ynpoweHns Mojenn JONyCKaeTcs ONUCbIBAaTh €€ 3IEMEHTbl Yepe3 HECBA3aHHble ypaBHEHNS.
OfHako B 06LeM cnyyae 3TU 3/eMeHTbl B3aWMOCBA3aHbl, N03TOMY B 601€ee NoApo6HOM onucaHumn cnegyet
yunTbIBaTb KOMGUHALMOHHbIE COCTaBAAOWME.

HMLWWH loNnoca npencoesoronyT

e] FKwpOTta MLBLUMOARACWNA TrpNeChpTHY MM ANp*Ta HBONOpMpii *>nfcrpyti|*>6

OpLLALL L H PA/1500H00 MYLL HSA JaHHON MPXMIO OTPCMHM My
CKOPOCTU [ BOKEeHNA
X — vacrtoTa (B norapumuyeckoM macwitatbe): Y — (yHKUMsA BO36yAeHUs (B norapumuyeckoMm maciutabe): Y — nonpaska

Ana yHKUWM BO3GY>KAEHWA (A NOrapudmMmuyeckom maclitabe): 1 — MArKwid rpyHT: 2 — CKaslbHbIA TPYHT: 3 — XOpOLUee COCTOsiHUE
NoBEpXHOCTEW KaTaHuusi: J1— MOBEPXHOCTU KaTaHWs C BbIGOMHAMMU

PucyHoK 3 — 3nemMeHTbl MOJEeN UCTOYHWKA BUGpauum

X — wuvacToTa (B norapudpmuueckoMm MacwTtabe). Y — nonpaska Ansi hYHKUUKM BO36Y>KAEHWS Ha NyTU pacnpocTpaHeHus
(B norapucmuyeckom macwTtabe): Y — nonpaska Ans yHKUMM BO3BY>XKAEHMA B 06beKTe BO3felicTBMA (B norapumumyeckom
macwTabe)

PucyHok A— Mogenu nyTu pacnpocTpaHeHUst N 06bekTa Bo3aeiicTBus

8.2 OTanbl oueHUBaHUA

8.2.1 O6wune TpeboBaHMa KMoOjenn

O6bI4HO MOJEeNb CTPOAT ANS NPOrHo3a ypoBHel Bnbpayun, BO3HUKaloLel nocne BBeeHNA HOBOro yyacTka
penbCcoBbIX KOMMYHUKaUNUA. Ecnn pexxum paboTbl JaHHOTO yyacTka npetepneBaeT U3MeHeHUs nnm B61n3n Hero
BO3BO/ST HOBblE COOPY>XEHUS, TO 06bIYHO ANA pacyeTa ypoBHe WwWyma 1 Bubpaumm octaToyHO BHECTM NONpaBKu
B Y>Xe NOCTPOEHHYIO MO/Jefb.

TpeboBaHMA KMOJenu 419 HOBOFO y4acTKa pefbCOBbIX KOMMYH/UKaLN pa3inyHbl Ha pasHbiX CTajusax pas-
paboTku.

5-1229 13
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8.2.2 Mopenb AN HOBOTO yyacTKa penbCOBblIX KOMMYHUKaLW

8.22.1 0O6uwwne nonoxkeHnsa

Tun n BUA Mojenu, a Takxke obecneymsaemMas eto TOYHOCTb MPOrHO3MPOBaHMNA AO/MKHbI COOTBETCTBOBATh
onpejeneHHOMY aTany NpOeKTMPOBaHMNA HOBOTO y4acTKa penbCOBbIX KOMMYHUKaLMA 1 OCHOBbIBATLCS Ha BCEX
faHHbIX 06 06bEKTE MOAENMPOBAHNS, UMEIOLMNXCSA HA AaHHOM 3Tane.

[NnsA pasHbix 3Tan0B NPOEKTUPOBaHMNSA MOXeT 6bITb UCMONb30BaHa OAHa U Ta e MojeNb Npu yCN0BUN COOT-
BETCTBYlOLLEro BbIGOpa NCXOAHbIX NapaMeTpoB (Hanpumep, napaMmeTpbl, COOTBETCTBYlOLWNE Hanxyjwemy npo-
rHO3y. NONlYYEHHOMY Ha CTaAnn npeaBapuTenbHOro NPOeKTNpPoBaHnA). B NpOTMBHOM caydae Ana Kaxkgoro atana
npoekTpoBaHUA cnegyeT paccMaTpuBaTh CBOIO MOJeNb pacyeTta nepejgasaemMoli Bu6pauuym nnepensnyvyeHHoro
wyma:

a) npeanpoekTHble paboTbl. COOTBETCTBYIOLLYIO MOAENb NCNONb3YHOT HAa CaMbIX PaHHMX 3Tanax NpoeKTnpo-
BaHWA penbCoOBbIX KOMMYHMKaLMWI C LeNbio OLeHUTb, NpeAcTaBnsaoT 1M BubGpaLuma oT penbcoBOro TpaHcnopTa u
nepeunsnyyeHHbl LWyM cylecTBeHHY npo6nemy, TpebyoLyo cneynanbHOro pacCMoTpeHus, 1 — B ciayyae
NONOXKUTENbHOTO OTBETA HA JaHHbI BONPOC— KaKoli MMEHHO y4acToK NyTn TpebyeT cneynanbHOro paccmorpe-
HUA. Pe3ynbtatom paboTbl JaHHON MOAenn [OMKHbI 6bITb UCXOAHbIE JaHHbIe NS CPAaBHUTENbHbIX pacyeToB BO3-
[eNcTBMIA Ha OKpyXalolyto cpefy (Kak 4yacTb BblGopa NpoekTa penbCoBbiX KOMMYHUKaLWUA) NN ANS OLEHKU
BO3/leCTBMI Ha OKpy>KaloLlyto cpefy Ana 3afaHHOro npoekTa penbCoBblX KOMMYHUKaL Wi,

b) UHXeHepHble n3bicKaHusa. Ha aTom atane Mojenb UCNONb3YIOT ANA YTOUHEHUA UCTOYHNUKOB U CTeNeHn
HeraTMBHOMO BO3/eliCTBMSA PelbCOBbIX KOMMYHUKALNIA Ha OKPY>KaloLLyto cpefy Yyepe3 pacnpocTpaHaemMyto Bn6-
pauuto n (MNn) nepensnyyeHHblid WYyM. a Takxke pa3paboTku o6LMX MepP N0 CHMKEHUIO TAHXKeCTn nocnefcTeBuii
TakMx BO3JeNCTBUI Un X ycTtpaHeHuto. laHHaa Mojenb iBNSAeTCA COCTaBHbIM 31€MEHTOM CUCTEMbI NlaHnpoBa-
HUA AN 060CHOBAHUA NPEANOXKEHHOTO NpoekTa n POPMYINPOBKHN, FAe 3TO HEO6XOAMMO, JONONHUTENbHbBIX Mep
no 3aluTe oKpyaruieii cpegbl;

c) pabounii npoekT. Ha faHHOM aTane pacyeTHYl MO/jenb UCMONb3YIOTANSA NOATBEPXKAEHNA 060CHOBAHHO-
cTn paboyeronpoekra B YacTu NPUHATBLIX Mep No ocnabneHuto nepegasaemolii Bubpaunm, TpeboBaHNa K KOTOPbIM
6bINM chopMynMpoOBaHbl Ha CTaANMN NHXEHEPHbIX N3bickaHnii. 0cob60e BHUMaHMe Npu aToM obpaljarT Ha napk
NoABUXHOTO COCTaBa M BEpXHee CTpOeHne penbCoBbIX NyTei.

Ha ka>kgom aTtane NpoeKTMpoBaHUA CyLLeCcTBYOT CBOM TpeboBaHNsA KKOMMNAEKCHOCTU, MPOCTOTE NCMONb30-
BaHWA MTOYHOCTN MoOjenn (CM. pUCYyHOK 5. a Takxe 8.2.2.2— 8.2 2.4).

8.222 3Tan npegnpoekTMbiX paboT

Ha faHHOM 3Tane mogenb fOMKHa 6bITb NPOCTO, N03BONAtOLLeli 6bICTPO NPOBOANTL HEO6XOANMbIE pacye-
Tbl. OHa JO/MKHA yUYNTbIBaTb TONbKO HEGObLLIOE YNCI0 OCHOBHbIX NAapamMeTpoB, HaNpPUMep JOCTYMHbIX Ha CambiX
paHHMX aTanax NPOeKTUPOBaHUSA:

- TUMN PenbCOBOTO NYTU (4N MECTHOrO CO06LLEeHNA, MAcCOBbIX NEePeBO30K NacCaXMpoB, LUMPOKOKONERHOro
ropofckoroTpaHcnopTa, ABMKEHUS rPy30BbIX N CKOPOCTHbLIX NOE3[0B);

- B3aMMHOEe pacnonoXXeHne o6beKTOB (HanpumMmep, paccTosHWe CTPOUTENbHON KOHCTPYKUUN OT TYHHens -
MEeNKoro, cpegHero nnm rnybokKoro 3anoXxXeHus);

- OCHOBHOUi TUN rpyHTa: TBEPAbIA, CPEAHUIA NN MSATKUIA;

- YyBCTBUTENbHOCTb KBUGpaLum ob6bekTa BO34eNCTBUA: BbiCOKas (Hanpumep, AnA CTyAnA 3ByKO3anucu,
ayautopuii), cpeaHsasa (06bIYHOE XXUNbE) NN HMU3Kas (MPOMBbILLNEHHbIE 34aHns).

Mogenb fOMKHa NO3BONATL OLleHMBATb, HA KAKOM PacCTOAHWUM OT PeNbCOBbIX NyTel nNpeBbleHne npeaens-
HbIX YPOBHeN 4na BMbGpaunmn n nepensnyyeHHoro wyma, 3agaHHblx B npoekTe, 6ygeT ManoBepoATHbIM.

B ycnoBusix orpaHNyYeHHON nHpopmMaLmm Ha Ha4anbHOM 3Tane NPOeKTMPOBaHNA MO e Nb AO/MKHA paccmar-
pvBaTh TONbKO «HaUXYyALWME CyYan» U OCHOBbIBATLCS, NPEANOYTUTENBHO, HA pe3ybTatax U3MepeHuin s aHa-
NOTUYHbIX PENbCOBbIX KOMMYHUKaLWA.

8.22.3 3Tan uHXXeHepHbIX N3bICKaHW

Mogenb fNA MHXXEHEPHbIX N3bICKaHU fOMXKHa 6bITb 601€e KOMMNNEKCHOM, N03BONAOLW e y4ecTb AONONHNU-
TeNbHble laHHble. MMeloLMecs Ha 3TOM 3Tane NPoeKTMPoBaHUA (CM. PUCYHOK 5).

Mogenb fonkKHa NO3BONSATL NONYYUTL 60NEee TOUHble KONNYeCTBEHHbIE OLLeHKMN CTEeMeHMN )XecTKOCTn Bnbpa-
LMOHHOTO M LUYMOBOTO BO3€NCTBMA B 3afJaHHbIX TOUKaxX M HEO6XOAMMOW cTeneHn ocnabneHns Takoro Bo3gei-
cTBUA. Kak cnefgctBme, B MOZENUN JOMKHBI 6GbITb yUTEHbl BCe NnapamMeTpbl, OKa3biBalole CyLecTBeHHOe BNus-
HUe Ha OLeHKy ypoBHel nepefaBaemMoil BubpaLmm n nepensnyyeHHoro wyma (nepeyeHb Takux napameTpos npu-
Be/eH B NpunoXeHun A), a Takxe npenmyliecrtsa n HeoCTaTKMN pasHbiX peleHnii no ocnabneHunto wyma n Bub-
paumm.
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X — 3aBepLeHHOCTb npoekTa. %; Y — Bpemsi. Z — [ONycTumMas MorpelHocTb; t — Mofenb Ha 3tane npeanpoeKkTMbIX pa6orT;

2 — MofieNlb Ha 3Tane WMHXEHepHbIX U3bICKaHWii. 3 — Mofjenb paboyero NPoeKkTa; 4 — CTaAvs MPOEKTUPOBAHUSI U CTPOUTENLCTBA;

S — cTaausa NNaHWPOBAaHUS U MHXXEHEPHbIX U3bICKaHWIA; 6 — CcTaausa BbiGopa MapLupyTa penbCoBOro MyTW; 7 — CTajus reHepanbHoro

nnaHa; 8 — MPOEKT C HW3KOM YyBCTBUTENLHOCTLIO K MNNAHWPOBAHWIO. 9 — MPOEKT C 06bIYHON UYBCTBUTENLHOCTBIO K MAAHUPOBAHWIO;
10 — MNPOEKT C BbICOKON YYBCTBUTENBbHOCTbIO K MIAHUPOBaHWIO

PI/ICyHOK 5— ,U,OI'IyCTI/IMI::Ie NorpeLwHoCT NPOrHo3npoBaHUA Ha pa3HbIX 3Tanax NpoekKTnpoBaHUA U CTpouTenbCcTBa

B nonckax nytei ocnabneHusa wyma u Bubpayun Heobxogmmo paccmatpuBaTb cregytouiee (CM. Takke
npunoxxexue B):

- KOHCTPYKLUIO 1 CNOCO6bI 06CNY>XMBAHUA BEPXHETO CTPOEHUSA NyTH;

- KOHCTPYKLUIO 1 CNOCO6bI 06CNy>XXMBaHMNS NOABUXHOIO cocTaBa:

- reoMeTpuIo penbCoBOro NyTH (PacCTOAHNSA B BEPTUKAIbHOM VM FTOPU30HTaNbHOM HanpaBieHUsX);

- OMnopy penbCoBOro Nyt (Hanpumep, TyHHeNb, 3eMsTHOE MONOTHO, 3cTakaja).

- KOHCTPYKUUIO 3[aHnii, ABNAIOLWNXCA 06BEKTOM BO3eiACcTBUSA.

MocTpoeHHasa Mojenb MOXeT 6bITb 3IMNMPUYECKOI (C UCNONb30BaHMEM 3KCNEePUMEHTaNbHbIX JaHHbIX), TEO-
peTnyeckoli unu ABNATLCA coyeTaHMeM Mojenei aTux AByX TMNoB. Mpy NOCTPOEHUN Mofenn Heo6XoANMO, YTOGbI
OHa yuuTblBana 4acToTHbIli cocTas Bubpayuu.

8.2.2.4 3T1an pabouero npoekra

Mogenb HaaTane paboyero npoekrafo/MKHa onepupoBaTtb 1M60 c abCONOTHbIMU, NGO C OTHOCUTENbHBIMU
napameTtpamu wyma u Bubpauumn. Ee yacto ucnonb3yotgnsa 6onee getanbHOro aHaan3a 04HOro U3 31eMeHTOB
CUCTEMBbI: UCTOYHUKA, NYTW pacnpocTpaHeHns nin obbekTa BO3AencTBmS.
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BbIXOAHbIE faHHbIE MOJENN MOTYT CNYXWUTb UCXOAHOW MH(hopMaUunein 4nsi MOAENN, NOCTPOEHHOI Ha aTane
WNHXXEHEPHbIX N3bICKaHWi, 4TOGbI yYECTb M3MEHEHMS MPOrHO3UPYEMOTr0 YPOBHS LWyMa U BUGpauum no mepe paspa-
60TKM NpoekTa. Moaenb O/MKHA YHUTbIBATb HACTOTHbI cOCTaB BUGPaL MK B OKTABHbIX, TPETbOKTABHbIX AN Y3KNX
nosocax 4yacTor.

MockonbKy pe3ynbTatbl pacyeToB NOJaHHOW MOAENN NCNONL3YOT 4N 060CHOBAHUSA BblGOPA KOHCTPYKLUK
N XapaKTepucTUK Kak penbCoBOro MyTu, Tak 1 6nn3nexxalnx CTPOeHW, oHa OMMKHA YUNTbIBaTb BAUAHKE BCEX
CYW,EeCTBEHHbIX MApaMeTpPOB, MEPEYNCNEHHbIX B NPUNOXEHUN A. MoAenb MOXET 6bITb IMNUPUYECKOIA, TEOPETU-
YecKoil. a TakXXe ABNSAITbCSA coYeTaHNeM Mojeneit aTUX By X TUNOB.

8.2.3 MonpaBKW, cCBAI3aHHble C U3MEHEHUEM pPeNbCOBblX KOMMYHUKaLWA NI BO3BefEeHNEeM HO-
BblX COOPYXEHWUI

B cTpOUTENbCTBE HOBbIX PENLCOBbLIX KOMMYHUKaLMWIi €CTb MHOTO O6LLETO, HO CYLLECTBYIOT 1 pasnnyus.

Mpexae Bcero cnepyet n3Meputb BuGpauuto, Habnogaemylo npu akcnayartauumn feiicTByoWwmx nyTei.
Co6paHHble flaHHble HEO6XOAMMO NPOaHaNM3npPoOBaTh C y4ETOM TOT0, Kakoii nokasaTtenb 6yfeT MCNoNb30BaH ANs
OLeHKMN MPOrHO3MpyeMbix Bo3jelicTBuii (cM. pa3gen 6). Kpome Toro, cnefyeTt NpoBeCTN aHann3 f4Na AaHHbIX,
yCpeAHEHHbIX MO BPEMEeHU, B TPETbOKTABHbIX 1 Y3KNX NON0Cax 4acToT.

MOCTPOEHHbIi NPOTrHO3 A0/KEH, Kak MPaBunaio, N03BONATb OLEHUTb:

- BIUSIHWE N3MEHEHWI B PefibCOBbIX KOMMYHUKaLUAX (NOABUXHOM 0OCTaBe. NYTU, KOHCTPYKUUU TYHHENSA);

- YPOBHM BUGpauuu nnepensnyyeHHOro wyma, kotopble 6yayT HabnoaaTbCs BO BHOBb BO3BEEHHOM 3ja-
HUW B6IM3K OT penbCoBbIX NYTEN.

MpW N3MEHEHUSAX PeNbCOBOr0 NYTN UK GaHjaXa OLeHKa O/MKHA YYNTbIBATb U3MEHUBLUUECS YCNIOBUS KOH-
Takta Konecac penbLcom.

TaK>Xe, Kak U Mpu NPOEKTUPOBAHUUN HOBbLIX PENbCOBbIX KOMMYHUKaLWi, AONXKHbI 6bITb NPOBEAEHbI UCCNEAO-
BaHWA AN HUXKEyKa3aHHbIX 3TanoB:

a) npeAnpoeKTHbIX paboT — 4To6bl ONpefennThb, He TpebyeT 1M HOBOe 3AaHne Mep 3aWmnTbl 0T NnepepaBae-
MOW Yepe3 rpyHT BUGpaLmv n nepensny4yeHHoro wymMma n He JO/MKHbI 11 6bITb BHECEHbI U3MEHEHUSA B KOHCTPYKLNIO
penbcoBoOro nyTu,

b) MH>XXEHEPHbIX N3bICKAHUA — N8 NOATBEPXAEHMSA CTeNEeHN XXeCTKOCTN co3jaBaemMoi Bmbpauum (wwyma) n
onpejeneHnNs Ha 3TON OCHOBE HEOGXOANMBIX Mep 3aluTbl BHOBb BO3BOAUMOrO 3aHns (Hanpumep, ns3onaumm
OCHOBAHUS) UM MOANDUKALUN KOHCTPYKL MU PeNibCOBOrO NyTH (HanpumMep, BEPXHEr0 CTPOEHUS);

c) paboyero npoekta— ANA NOATBEPXAEHUA 06GOCHOBAHHOCTU BbIGPaHHOI KOHCTPYKLMN HOBOTO 34aHNA
(byHaamMeHTa, MeXAyaTaXKHbIX NepeKpbITUiA, N301ALMN OCHOBAHWNA) UK NpeanaraeMbiX U3MeHEHW NOABUXHOTO
cocTaBa, NyTW, KOHCTPYKLUUN TYHHENS.

Pe3ynbTatoM NpUMeHEeHNs MOAeNN Ha KaXKAOM 13 BbllleyKa3aHHbIX 3TanoB OMKHO 6blTb NONYyYHEHHOE 3Ha-
YeHVie BHOCUMOTFO YCUNEHUA AN MOAYNA NEPESATOYHON BYHKUUN. [TONYHEHHYIO MepeiaTouHyo PYHKL MO npumMe-
HSILOT. UCNONb3Ysi B KAYECTBE BXOJHOIO BO3/AENCTBUS faHHble HabntogaemMoi Bubpauumn, 4na pacyeta 3HavYeHuni
COOTBETCTBYIOLMX NOKa3aTeneii (4ns Bubpaymm nnepensnyyeHHoro wyma).

9 lporHoctnyeckne Mogenu

9.1 O6wwme NONoOXKeHNsN

B npunoxeHun A npuBejeH nepeyeHb NnapamMeTpoB, KOTOpbie HE06X0AUMO paccMaTpuBaTh B KaXK/40W KOHK-
peTHOW cuTyaumn. Bce napameTpbl, Ha OCHOBE KOTOPbIX CTPOAT NPOTrHO3, A0/MKHbI 6bITh 3aperncTpuposBaHbl. Mo-
»xeTnotpeboBaTbCA 060CHOBAHWE NPUYMH, MOYEMY TOT MM UHOW NapamMeTp He NPUHAT B paccMoTpeHune. Heobxo-
AMMO OLEeHUTb, Kakoe BAUsiHWE Ha MPOrHO3 OKaXkeT HeonpejeneHHOCTb 3afjlaHNs NCXOAHbIX MapamMeTpoB.

Mogenn ans NporHo3npoBaHusa BnGpaLun oT penbCoBOro TpaHcnopTa v Nnepen3nyyeHHoro wyma MoryT
6bITb NApamMeTpuyeCcKUMU, IMNUPUYECKUMUN NAN TUOBPUAHBIMU. DTN TPU TUNa MOAENN LWMPOKO NCMONb3YIOT Ha
npakTuke, 1 BbIGOP Cpefn HUX 3aBUCUT OT JOCTYNMHOCTU UCXOAHBIX flaHHbIX 1 Lienei nporHo3a. ins onpegeneHuns
nepefaTtoyHoli GyHKLUN MOXKET 6bITb MCNONb30BAHO HENpepbIBHOE BO36YXAeHNe reoceiicMmyecxmm Bu6paTtopom
WA MMNynbCHOe BO36Y)XKAeHne najarowmum rpy3om nnu ynpabsnsieMblM B3pbiBOM. Mpu aToM cneayeT onpegje-
NNTb. KaKyto KOPPEeKLMIo NoNyYeHHOW nepefaTtouyHolii PyHKUUM noTpebyeT BHECTM pa3nnyne B UICKYCCTBEHHOM 1
peanbHOM UCTOYHMKe BUGpaLmu (B HaCTHOCTU, MOXET OKa3aTbCsi HEO6XO0ANMbBIM paccMaTpuBaTtb penbCoBbI NyTb
Kak pacnpefeneHHblii, a He coCpejoTOUYEHHbI NCTOYHUK BUGpaumnun). MonesHbiM MOXeT oka3aTbCA MCnonbL30Ba-
HUe n3nYeckux mogenei ByMeHbLEHHOM MacLuTate.

MapameTpuyeckne Mojgenm Moryt Aonyckatb YACNEHHOE UNN aHanuTUYecKoe pellueHne. AMnupuyeckune
MO/Eenun Ncnonb3yoT AaHHble NONEeBbIX 3KCNEPUMEHTOB B COYEeTaHUN C MeTojaMu nHTepnonaymu. NMNapameTpuyec-
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Kve MOofienn TaK Xe. Kak 1 HEKOTOpble aMNupuyeckne, ABAAIOTCA AeTEPMUHNPOBaHHbIMU, JalOW UMK Ha BbIX0oje
eAVNHCTBEHHOE 3Ha4YeHne NPOrHo3npyemoli BeNnynHbl NS faHHOTO Habopa BXOAHbIX 3HaYeHWiA. NoCKONbKY TOY-
HOCTb, O6ecneynBaemas MOJeNbio JaHHOTO TUNa, 3aBUCUT OT TOYHOTO 3HAHUSA BXOAHbIX JaHHbIX, PN NOCTPOEHUN
nporHo3a He cnejyeT nonaratbCa Ha € AMHCTBEHHbI HA60P BXOAHbIX 3HAYEHWIA, €CIN HET OCTAaTOYHOW yBEepeH-
HOCTWN B UX NPaBUNbHOCTN. HEO6XOAMMO OLeHUTb adhheKT BapbMpOBaHMNA NapamMmeTpoB B 3afaHHbIX Npejenax.
3HayeHVs napameTpoB [OMKHbI 6bITb TM60 TEXHNYECKN 060CHOBAHbI, NN60 NONyYeHbl NPUMEHEeHEM MeToda
OLleHKWN PUCKOB.

C 0c060ii OCTOPOXKHOCTbLIO CneayeT NPUMEHATb MOAeNb BYCNOBUAX, OTANYAIOLWUXCS OT TEX. NPU KOTOPbIX
mMogenb 6bina kanmbposaHa v npoBepeHa. HeonpegeneHHOCTb 3KCTPaANONALUMN NPAMO 3aBUCUT OT 3HAYEHUSA
IKCTpanonMpyemori BeInymnHsbl.

Heo6xognMmo onpegennTb NocneAcTBUSA BKIIOYEHNSA B paCCMOTPEHMe TPAHCNOPTHOro cpeAcTBa (BBejeHune
BO36YyX/JeHnAa B BUAe NepexofHOro npoLuecca Ha 3ajaHHOM NHTepBane BpeMeHW, COOTBETCTBYIOLWEM NMPOXOXAe-
HUVIO TPAQHCMOPTHLIM CPEACTBOM yyacTKa nyTu).

9.2 MMapameTpuyeckme mofjenu

9.2.1 O6wwnih aHanns

[lonkHa 6bITb ONpejeneHa pa3mMepHOCTb NpocTpaHcTBa (0AHO-, 4BYX- UM TPEXMEPHOE), ONNCbIBAEMOTO
Mojenbto, C y4eTOM HEO6XOAMMOL TOYHOCTU Ha JaHHOM 3Tane NPoeKTUPOBaHMS.

Ba)kHO, 4UTO6bl MOAEeNb ajeKBaTHO ONncbiBana CTpoeHune rpyHTa (B HacTHOCTW, NONOXXEHMe FPYHTOBbIX BOA),
BHOCUMBbI/ TPYHTOM KO3(P (UL MEHT NOTEPb, MIOTHOCTb FPYHTA N CKOPOCTb, C KOTOPOI B HEM pacnpocTpaHalTCa
BO/HbI. B yacTHOCTU, AN onucaHus Manbix geopmannii rpyHTa, MMetoLWmnx MecTo npu pacnpocTpaHeHnn Bun6-
pauunmn, MoxeT 6bITb UCMONb30BAHO 3HAYEHNE MOAYNA CABUra, NONyYeHHOe B pe3ynbTaTe reoTeXHNYeCcKnx nsblic-
KaHWiA.

XapaKTepucTuKu rpyHTa MoryT 6bIiTb NOAYyYeHbl N0 pe3ynbTataM U3MepeHnin CKOPoCTM pacnpocTpaHeHus
BOJ/IH, BbINMONHEHHbIX, MO BO3MOXXHOCTUN, Ha pa3Holi rny6uHe nANa pasHoli cTeneHn BojoHachkiWeHns. He cnegyeTt
ANA NONyYeHWs 3HaYeHUs MOAYNS CABUra UCNONb30BaTh pe3ynbTaTbl U3MepeHunii B CTaTUYECKOM pexume.

Kuncnonb3oBaHWo 3HAYEHU XapaKTEePUCTUK FPYHTa U3 INTepaTypHbIX UCTOYHWMKOB CNeAyeT NOAXOANTb C
OCTOPO>XXHOCTbIO, MOCKObKY OHW MOTYT He BMOMHO CTeENEeHN COOTBETCTBOBATb peanbHbIM YCNOBUSAM Ha MecTe.

9.2.2 AHanuTnyeckKne pelreHuns

AHanMTnyecKne pelleHmns cBA3aHbl C HEN36eXXHbIMM ynpoLleHuamn. Npm atTom Heo6X0ANMO yUnTbIiBaTb
cnegytolee:

a) AOMKHbI 6bITb TOYHO YCTAHOBNEHbI BCE OFPaHNYeHNs, B TOM Yncie no gnanasoHy 4actoT U TNy pacnpo-
CTPaHAILWMXCA BOH:

b) NPOrHO3, cAenaHHbIli fNA BONH TONbKO OAHOTO TUMa, MOXET coepikaTb 3HaYnTeNbHble ownbkn. Hanpu-
Mep. Ha fanbHeM paccTOAHUWN OT TYHHenNs rny6oKoro 3anoXKeHns Npu 04HOPOAHOM FPYHTE JOMUHUPYHOLWMUMHU
MOTYT 6bITb BO/IHbI CXXaTWfA, B TO BpEMSA KakK Ha B6NMKHNX pacCTOAHUAX CyleCTBEHHOe 3HaYeHne MorytT umeTtb
cAiBUroBble BONHbI. KpoMe Toro, moxet HabntogaTbca B3auMHoe npeo6pa3oBaHne CABUIOBbLIX BOH U BOJH CXa-
TS 4PYr B Apyra, a Takke B BOAHbI Ctoyunu, lamb6a n flaBa, 0CO6eHHO Ha rpaHuuax cpej, a Takxe B BO/HbI
Panes Ha 3eMHOIi NOBEPXHOCTH;

c)npuonpeaeneHnn KoaduuneHta noTepb cnefyeT y4nTbiBaTbh €ro 3aBUCMMOCTb OT YaCTOThl;

d)cnepyeT npaBuAbHO onNpeAennTb 31eMeHT MOAENN, ONUCHIBAIOLWMNIA UCTOUHNK BUBpauun. 1nsa xenesHo-
[OPOXXHbIX TYHHENel B Ka4yecTBe TaKoro UCTOYHUKA PeKOMeHAyeTcs NpMHMMaTh 6annacTHblii CNOW penbCoBOro
nyTu, XOTs 3a4acTyto NnpoBejeHne B HEM U3MepeHuii MoXKeT 6bITb 3aTPYAHEHO. MOXHO BMECTO 3TOT0 NPOBOANTL
n3mMepeHus Bubpaummn cTeH TYHHeNs, HO TONbKO B ciy4yae, ecin nMeeTcsi NOATBEPXKAEHMNe, YTO YPOBEHb 3TON
BMb6paunm 61M30K KypoBHIO BUGpaumy B 6annactHom cnoe. [lna Ha3eMHOro NyTn B Ka4ecTBe afleMeHTa Mojenu,
ONMCbIBAIOLWEro NCTOYHNK, MOXET 6bITb B3AT ypOBEHb BUGpPaLUmM Ha 3eMHOV NOBEPXHOCTU Ha 3ajaHHOM paccTos-
HUM OT PeNbLCOBOrO NyTHU.

B cnyyae nopucToro rpyHTa ucnonb3oBaHne aHanMTM4ecknx mMeTo40B BO3MOXHO (eCn CBONCTBA TAKOro
rpyHTa XOPOLLO U3BECTHbI), HO TPEe6YOT NPUMEHEHUS CNOXHbBIX MateMaTUuiyecknx npeobpasoBaHunii.

9.2.3 UncneHHble peweHns

9.2.3.1 0O6uWune NonoXxxKeHns

YucneHHble MeTOfbl peLleHNss MOryT 6bITb NCMONb30BaHbI 19 NPOrHO3a NPOM3BOAMMOI BMbpaLuun nonuca-
HUA ee pacnpocTpaHeHUs NPy HaA4YMmn 0CTaToOYHOW NHhopMaL MK O CBOWCTBaX CUCTEMbI. YNCNEHHbIe peLleHns
MOryT 6bITb NOAyYEeHbl HA OCHOBE MeTOoja KOHEeYHbIX 31eMeHTOB, MeToja KOHeYHbIX pa3HocTeil nnb6o meToga
rpaHNYHbIX 31€eMeHTOB. NPy NCNONb30BaHNN NHOGOr0 N3 yKa3aHHbIX METOA0B HEOO6XOMMO OLEHNTbL, KaKoe BINs-
HVe Ha nonyyaeMoe pelleHVe oKa3sbliBaeT fUCKpPeTM3aL s No BpeMeHN 1 NPOCTPaHCTBY.
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9.2.3.2 MeTO [, KOHEYHbIX 31IEMEHTOB

B mMeTo/le KOHEUYHbIX 31IeMEHTOB Cpefly NPe/CTaB/AlOT B BUJe COBOKYNHOCTM 31eMEHTOB, a peLleHne Haxo-
AAT NocpefcTBOM UTepaTUBHON nNpoueaypbl, nonyyas 3HavyeHns yHKUUI Ha rpaHnLax anemMeHToB. MOXHO uc-
nonb30BaTh CyLWeCTBYIOLLME NPOrpaMMHbIe peanM3alnmnm Metofa, HoO Npu 3ToM cnegyeT obpalartb BHUMaHne Ha
TOYHOe npejcTaBneHne.

- 3leMEHTOB Ha rpaHnuax Mexay TYHHeneM v rpyHTOM U MeXXay TPYHTOM U PYyHAaMEeHTOM KOHCTPYKLNK;

- PpyHKUMN BO3OY>KAEHMSA, ONNCbIBaloLLLeli B3anmMmogeicTBre Koneca c penbCcom, 0COO6EeHHO ecnn aTa PYHK-
LMA N3MeHSAeTCA BO BPEMEHN M NPOCTPaHCTBE.

Mpu ncnonb3oBaHNN MeTo4a KOHEUYHbIX 3/1IeMEHTOB BaXXHO NPaBun/bHO Bbl6paTb 3N1eMeHTbl Ha rpaHuuax
cpej, 4To6bl MCKNIOUYNTL BAUSIHWE Ha NOoNyYaeMoe pelleHre nepeoTpaKeHHbIX BOJH.

9.2.3.3 MeTOA KOHEeYHbIX pa3HoCTel

AHanutnyeckue gudoepeHumnanbHble ypaBHEHUA MOTYT 6biTb 3aMeHEeHbl ypaBHEHUSAMM B KOHEYHbIX pas-
HOCTAX ANS NONYYEHUA YNCNEHHbIX PelleHnit BONHOBbIX ypaBHeHUi. MeTo/ KOHeYHbIX pa3HoOCTel BKoYaeT B
cebsa guckpeTnsaumnio AMHaAMNUYEeCKON CUCTEMbI U MOWaroBoe BblYMCIeHNEe N3MEHEHN BO BPEMEHUN COCTOSAHU
Touek cpefbl.

9.2.3.4 MeTo[ rpaHU4YHbIX 31€MEHTOB

MeTop rpaHNyHbIX 91eMEHTOB YJO6HO NPUMEHATbL B TOM Clyyae, Koraa nssectHa pyHkuusa rpuna.

MeTog rpaHNYHbIX 31EMEHTOB ABNAETCA aNlbTePHATUBOW MEeTOy KOHEYUHbIX 31eMEHTOB U TpebyeT 3ajaHunsa
3NeMeHTOB TONbKO Ha rpaHuLe. B KOHKpeTHOW 3ajaye pacnpocTpaHeHs BU6paLum B rpyHTe 3TOT MeTo/ 0CO6eH-
HOyfo06eH, MOCKONbKy joNycKaeT MojenMpoBaHune rpyHTa nonybeckoHeuHo cpefoii n He TpebyeT yyeTa nepeot-
pPa>KeHWi, KaK3TO UMeeT MeCTO B MeTO/ie KOHEYHbIX 31eMEeHTOB.

9.2.4 TubpugHblie mogenu

MeTog rpaHNYHbIX 31€MEHTOB MOXET 6bITb UCNONb30BaH B COYETaHUN C MeTojaMu KOHEUYHbIX 31eMEHTOB U
KOHEeYHbIX pa3HocTei. Ecnin MmeTo0oM KOHeUHbIX pa3HocTell yao6HO nonyyaTb pelieHne 4na KonebaHun NCToUHK-
Ka, TO MeTo/ rPaHNYHbIX 3NEMEHTOB CNYXUT N5 NONYYEHUA pelueHunii (c He6onbLO 3aTpaToli BbIYNCANTENbHbBIX
pecypcoB) OTHOCUTENbHO KonebaHuii To4ek cpefbl Ha NyTN pacnpocTpaHeHns Bubpaunm oT UICTOYHUKA KOG BbEKTY
BO3/eNcTBUSA.

Ecnn meTo[ KOHEYHbIX 31€MEHTOB M METO/ KOHEeYHbIX pa3HoCcTel TpebytoT TwatebHOro pacCMOTPEeHMS,
Kakoe BNVsIHNEe Ha TOYHOCTb peLleHmnli OKa3bliBaloT OTpaXKeHWs 0T rpaHunL, TO MeTOA rpaHNYHbIX 31eMeHTOB CBO6O-
[leH OT 3TOro HejocTaTKa.

9.3 OmMnupuyeckune mopenu

9.3.1 O6wWwumne nonoxxeHuns

AMnupuryeckne Mojgenmn LeNMKOM OCHOBaHbl Ha pe3ynbTatax M3MepeHuii n npejctaBnAtoT coboit hopmy
VHTEPNONALUN NN IKCTPANONALNUN NONYYEHHbIX JaHHbIX.

Ana akcTpanonaunun faHHbIX UCNOMb3YOT KOAPMULNEHT YCUNEHUA NN MOAY b NepeAaToyHon hyHKLNN, HO
npu aTOM He06X0ANMO NPOBECTN aHaNn3 hN3NYEeCKON CyTu nonyvyaeMblx pe3ynbTaTtoB.

9.3.2 Tunbl aMNMpUYeCcKNx mogenei

3Mnupunyeckne Mogenu NpUHLUNManbHO NoAPa3AensatoT;

a) Ha noKanbHble Mojenun. Pe3ynbTaTbl U3MEPEHNI HA OTPAHNYEHHOM y4YacTKe pacnpocTpaHsaoT Ha gpyrue
yyacTku. Bupg akctpanonupyouieid GyHKUUM NOAyYaloT aHaNMTUYECKUM MeTO0M, U3 ApYyrux 6a3 gaHHbIX nUam
3KCMEePTHLIM NyTeMm;

b)Harno6anbHble mogenu. NMPOrHoCcTMYeCcKyr mMogenb (Habop LeTEPMUHUCTUYECKUX anropuTMOB) Nony-
4aloT NoCTPOeHNEM NMHUI perpeccun unu BblgeneHnemM TpeHA0B Ha OCHOBe 60NbLIOro YMcna U3MepeHnii, npose-
AEeHHbIX Ha pa3HbIX y4acTKax, rje OCHOBHble XapaKTepuUCcTUKN CUCTeMbI (CM. NpUoXeHne A) MetoT pa3Hoe 3Ha-
yeHue.

NlokanbHble MoJenun cneayeTt NPUMEHSTbL NPY NPOBEfEHNN NccnejoBaHNii Ha e AMHCTBEHHOM y4acTKe, Ha-
npumep 4ns oueHkn Tpe6oBaHnii no ocnabneHnto Bubpaynn B Tom mecTe, rae 6yaeT nocTpoeHo 3aaHne. B cnyyae
NPOeKTUPOBaHNA HOBOTO yYacTKa penbCoBbIX KOMMYH/UKaLWA cneayeT UCNoNb30BaTth rno6anbHy0 Mofjenb, Y4To-
6bl y4ecTb BO3MOXHbIE U3MEHEHUSA XapaKTepuCcTUK BAONb nccnegyemMoii 4actu nytu.

Yuncno yyacTkos, Ha KOTOpbIX CnegyeT NPpOBOANTbL COOP AiaHHbIX, JO/HKHO 6bITh BbIGPAHO C yYeToM;

- ANHbI UccneayeMoi YacTu penbCoBOro NyTU (4eM ANNHHee NyTb, TeM 60/blUe Yy4acTKOB U3MepeHWUiA);

- Yyncna CylwecTBeHHbIX XapaKTepucTuK, AN KOTOPbIX HA6M04al0TCA 3HAUYNTENbHbIE PAa3NNYnNsA B 3HAYEHNAX
OT yyacTka Kyd4acTKy. Ecnu Takune pa3nnuma HabnofaroTcsa AN BCEX CYyL,eCTBEHHbIX XapaKTepucTtmuk, 4Yncno
y4yacTKOB n3mepeHuii 6yfeTt makcMmanbHbIM.

18



FTOCTPWNCO014837-1— 2007

Yuncno y4yacTkoB n3mMepeHuii B rno6anbHoi Mogenn 3aBUCUT HE TONbKO OT YMcna XxapakKTepucTuk, 3HaueHus
KOTOPbIX N3MEHATCA OT yyacTKa Ky4acTKy, HO MOT TOr0, HACKO/IbKO BENKN 3TN U3MeHeHuUs. Mpu onpegeneHnun
MecCT u3MepeHunii No mepe yaaneHus ot penbCoBOro NyTU 1 BAONb 3TOFO NyTU YYNTbIBAIOT Takne napameTpbl, Kak
pacctosiHue, rny6uHa TYHHeNs, xapaKTepucTuKu rpyHTa.

Ansa no60i N3 BbilleyKa3aHHbIX MOAenei Y1Cno n3MepeHnii Ha yHactke O0MKHO 6bITb AOCTATOYHbBIM, YTOObI
npeAcTaBisiTb BCEBO3MOXHbIE COHETAHUA TUMOB TPAHCMNOPTHLIX CPEACTB, TPAHCNOPTHLIX CPEACTB JAHHOTO TUNa U
pPenbLCcoBbIX NyTEN.

9.3.3 Bugbl aMmnupuyecknx mogenem

OcHoBHOIi BUA nto6oii mogenu npuBejeH B 8.1. dmMnupuyeckne Mogenn TpebytoT ynpoLweHHoro gusunyec-
KOro paccmMoTpeHus. flonycTumMmas cTeneHb ynpoLjeHNsi 3aBUCUT:

- 0T BapnaTMBHOCTW pe3ynbTaToB N3MepeHunii N y4acTKOB, 18 KOTOPbIX MPOBOAAT U3MEPEHUS 1 OLeHKY;

- oT 3TanaoueHnBaHus (cm. 8.2).

OcHOBHOEe ynpoleHne, KOTopoe MoXeT 6bITb BHECEHO B IMMNUPUYECKYIO MOfeNb. — oMyl eHne HecBS-
3aHHOCTV 3NeMeHTOB cucteMbl. KombrHaLUMOHHbIEe cocTaBnsatowmne 4o6aBnsatoT, eCan Mexay AByMma napameTpa-
MW cyl ecTByeT CUNbHOE B3anmMogelicTBue, Ha atane, Hanpumep, paboyero NnpoekTa, rge KTOYHOCTU MpPorHosa
npefbABNAOT NOBbILWEHHbIE Tpe6oBaHuWSA.

Hanpumep, OCHOBHbIM BMAOM 3MMMPUYECKON Mofenn pacnpocTpaHeHusa Bubpauunm yepes rpyHT 4ns napa-
meTpa Bu6pauun A (f) B npegnonoXxeHnn HecBA3aHHOCTM 3a1eMeHTOB GyzeT

A{f) = S(f) mP{f) R{f), Y

roe S (f)-S SRo, SrSl =S ™, “speca —!
P[f)~ PAjpinmPpp mm\

P (f)= R(8‘~struct 1— !

f— vacToTa;

HaACTPOUHbI MHAEKC « '» O3HAYaeT, YTO JaHHbIi 3N1eMeHT MOoJenn iBNaeTca NonpaBKoi Ha COOTBETCTBYO-
e ycnosus;

NOACTPOYHbI MHAEKC O0603HayaeT MCXOAHOe 3HavyeHue [ns uctouHuka (SRef) n ycnoBus, Ha KoTopble
LenarT nonpaBKu: NoABUXHOM cocTaB (RSt). Bug penbcooro nytu (TF). BUA OCHOBaHUA NnonoTHa (Sup In), nyTb
pacnpocTtpaHeHus (PP). Tun rpyHta (G) v TMN KOHCTPYKUmMun (Struct), ABnsatowelics 06beKToM BO3AeiCTBUSA.

OCHOBHbIM BUAOM 3MMNUPUYECKON MOAENN ANA NEPEN3NYUYEHHOTO LWYyMa B TOM e NPefAnonoXKeHnn HecBsi-
3aHHOCTM 3N1EMEHTOB, 3anucaHHas ansa yposHsa L(f) Bgeunbenax (46) c ncnonb3yeMblM ONOPHbIM 3HAYeHUEM
20 mk/la. bypeT

HE)mS(f)+P[f)+RV), @)

rae S(0=SsRef +ASrsi + &SKal, ~AStf +ASSup|,, + ASgpoae + eee=

P (/)= APSupifty - =
R (0= &Rq + “struct +
f— uacrtoTa;
HaACTPOUHbI/i MHAEKC «-» 03HAYaeT, YTo AaHHbI NnapameTp N3MepsoT B jeumnbenax;

NOACTPOYHbIE NHAEKCHI MMEIOT TOT XKe CMbIC/1, YTO 1 B ypaBHeHUn (1), a fononHuTenbHbI nugekc (Rad)
o603HavaeT NonpaskKy Ha YCNOBUA U3NYUYEHUS.

Ecnu Bubpaunio Takxe BblpaxkatoT B felnbenax, AONXKHO 6bITb yKa3aHO ONOPHOE 3HaYeHune. [N NoKanbHo
MO/enun Kaxablii napameTp ypaBHeHus (1) unm (2) gonxkeH 6biTb nonyyeH nnb6o TeopeTnvecku, nMb6o nytem name-
peHuii.

9.4 MonyamMnupuyeckne mopgenu

Monyamnupuyeckne mogenn npeActaBinatoT cob6oli coueTaHne napameTpuyeckux mogeneli (Cm. 9.2) nam-
nupuyecknx mogeneii (cm. 9.3). B aToM cnyyae 04UH UMW HECKONbKO 31eMEHTOB 3MNNPUYECKON Mojenn 3aMeHs-
10T aHAIUTUYECKUMU BblPaXXEHUAMU UNW pe3ynbTataMmmn U3MepeHnii NP HaCTUUYHO BbINOAHEHHbIX CTPOUTENbHbIX
paboTtax (Hanpumep, MCNONb3YOT reoceiicMnYeckunii BU6paTop B NONHOCTLIO MOCTPOEHHOM TyHHene, Ho 6e3 npo-
NO>XXEHHbIX B HEM PeNbCOBbIX NYTEN N9 OLEHKN BHOCKMOIO yCUNEHUSA Ha NYT 0 06bekTa Bo3aeicTeus). Takoii

19



FTOCTP WNCO014837-1— 2007

NoAXO0/ 4acTo NPUMEHAI0T NpU MOANMMKALUN MOAENN, NOCTPOEHHO Ha aTane MHXXEHePHbIX N3bICKaHWiA, [0 YpOB-
HA, cOOTBETCTBYIOLEro atany paboyero npoekra. O6bIYHO YTOUHEHWNIO NOANEXK AT 31eMeHTbI, CBA3aHHble C NCTOY-
HVUKOM BU6Gpaumn (TYHHe b, KOHCTPYKLNA penbCOBOro NyTu, TUM NOABUXKHOIO cocTaBa)  06beKTOM BO3/elicTBUSA
(hyHAaMEHT, KOHCTPYKUMNA 34aHNSA).

Monyamnupuyeckne Mojenn nogTBepxjatoT CTaTUCTUUECKYHO JOCTOBEPHOCTb 3IMMNPUYECKNX AaHHbIX, YTO-
6bl MCNONb30BaTb UX COBMECTHO C aHAMTUYECKUMN MeToAaMun Ha cTajnm paboyero npoekra.

10 PazpaboTka, KambpoBKa, TECTMPOBAHME 1 NPOBEpPKa MOogenu

N3mepeHuns, npoBoguMble Npy pa3paboTke Mojenn, a Takxke N5 ee KanmbpoBKN N TECTUPOBaHUSA, JOMKHbI
6bITb BbINOAHEHbI B TEX YCNOBUAX, AN51 KOTOPbIX ONpejeneHbl nokasaTenu, noayyeHne 3Ha4eHUn KoTopbIX ABAAET-
cs uenbto paboTtbl Mmogenu.

CnepyeT nmeTb B BUY, 4TO OL,eHKa BUbGpauum, pacnpocTpaHaeMon Yepes rpyHT, U Nepeuns3nyyeHHoro wyma
conpoBoOX/jaeTcs OTCYTCTBMEM MHDOPMaL UM O MHOTUX BaXKHbIX hakTopax, N03TOMy HeonpeaeneHHOCTb Takol
OL,eHKN MOXEeT 6bITb 3HAUNTENbHOMN. [lns onpejeneHns NpMMEHNMOCTN NOCTPOEHHON Mojenn Heo6xoanMmo oLe-
HUTb TOYHOCTb NOyYaeMbiX COe MOMOLLbIO MPOrHO30B. 3Ta TOYHOCTb MEHSAEeTCA B 3aBUCMMOCTM OT aTana paspa-
60TKM (cM. 8.2). Uem panblwe npogsuraetcsa paspabotka, TeM Bbille Tpe60BaHNA KTOYHOCTU (CM. PUCYHOK 5).
3HaHne TOYHOCTU OLEeHOK, NoNyYaeMblX C NIPUMEHEHNEM JaHHO Mogenn, ABNSeTCa Heo6XoAMMbIM ANA ynpasne-
HUS pUCKamu B NpoLecce NPOeKTMPOBaHNA N CTPOUTENbCTBA PENbCOBbLIX KOMMYHUKaLMNIA.

MpumeuyaHne — HekoTopble peKOMeHAauMn no NOCTPOEHUIO, KaTMGPOBKe 1 NPOBEPKe MOAeNN npuBeaeHbl
B npunoxexHun C.

Huyke onncaHa o6was npouegypa, NnocpeicTBOM KOTOPOW MOXHO NONYUYUTb KONUYECTBEHHYIO OLEHKY TOY-
HOCTU MoOJenu.

TOYHOCTb MOJEeNn OLEeHNBAOT CPaBHEHNEM C pe3dynbTataMu U3MepeHWii, He NCMONb30BaHHBIMW NPY NOCT-
poeHun mogenu. Kpome Toro, Ans 3ajaHHbIX YCNOBWI UCNbITAHUA MOXHO CPaBHUTb OLEHKW, MONyYeHHble C
NoMOLbIO JaHHO MOAenu N ApYro Moaenu, y>xe npolejwei npoyeaypy nposepku. Mpu atom cnegyeT Twa-
TeNbHO 3aUKCUpoBaTbh PacXoXXAeHNSA B LONYLLEHNAX, MPU KOTOPbIX NOCTPOEHbI MOAENN, N BXOAHbIX YCNOBUAX.
MpefnonoXxeHnsa o BUAe BXOJHOI0 BO3AENCTBUA U napaMmeTpbl 3TOro BO3A4eNCTBNA JONKHbI 6bITb 3aperncTpmpo-
BaHbl.

Ctaanun pa3paboTKu n KanMbpoBKM MOJenn npeaLllecTByOT CTaAnumn ee TeCTUPOBAHUA.

Ha ctaguun paspaboTku Mmogenb NPOXOAMUT HECKONbLKO 3TanoB utepauum, nocpeicTsBoM KOTopbIX Jo6mBatoT-
CSA yny4ylleHUs cornacnusa Mexkay BbIXOAHbIMW JaHHBIMU MOAENN 1 pesynbTataMn U3MepeHuin nam ycnoBmsiMmu
ncnbITaHWiA. na cNOXHbIX Mofeneii, npefHa3Ha4YeHHbIX 06ecneyYnTb BbICOKYIO TOYHOCTb MPOrHO3a, B npoLecce
pa3paboTKn paccMaTpuBaloT KaXkiblii ee aNeMeHT (MCTOYHWUK, NyTb pacnpocTpaHeHns, 06beKT BO34eincTBuUA) n
Ka>KAblI CyLecTBEHHbIN napamMeTp (CKOPOCTb ABUXKEHUA NOABUXHOIO cocTaBa, paccTosHWe OT penbCoBOro nNyTu).
MN3MeHeHWs, BHOCKMBbIE B MOJe/b, JO/MKHbI, MO BO3MOXHOCTU, 6a31npoBaTbCA Ha MOHUMAaHUN Nexalnx B UX OCHO-
Be (hN3NYeCcKnX 3aKOHOMepPHOCTel. MeTo/ CpaBHEHNSA MOXHO OCYLeCTBUTbL C UCMONb30BaHNEM reoceicmunyec-
Koro Bubpatopa, cosfjatolero 3agaHHble geopmMmannm Ha 3afjaHHblX YactoTax, Npu ycnosmun AonycTMMOCTH 3a-
MeHbI NPOTAXEHHOI0 UCTOYHMKA BO30YXEHUSA TOYEYUHbIM.

MoBbIWEHNEe TOYHOCTU NPOrHO3a ANA KOHKPETHOro yyacTKa MeCTHOCTU MOXHO OLEeHUTb No pe3ynbTaram
n3MepeHuii Ha 3ToM yyacTke (Hanpumep, NPy NPOX0XKAEHUN Noe340B, UCNONb30BaHUN reoceicMmyeckoro Bnubpa-
Topa Ha NOBEpPXHOCTU UAN APYTMX UCTOYHUKOB BO36YXAEHMA, NOMeLlaeMblX B HAKNOHHYIO CKBa>XUHY), BHOCS
COOTBETCTBYHOLME NOMNpPaBKn, OTparkatoLme pasnmumne Mexagy NCKyCCTBEHHbIMU 1 peanbHbIMU UCTOYHUKAMN BUO-
pauunun. Mocne paspaboTKn Mojenn Heo6XoANMO NPOBECTU ee KaNMbpoBKY, T.e. rpagympoBaTb ee Takum ob6pasom,
4TO6bI pacxoxgeHne Mexay BbIXOAHbIMUN AaHHbIMWU MOAENN 1 pe3ynbTaTtaMun n3MmepeHunii 6bIN0 MUHUMaNbHbIM.
Bupj rpagympoBOYHON (PYHKLUM fOMKEH GbITh 3aperncTpupoBaH.

MocnefgHUm aTanom paboTbl C MOAENbIO ABNSETCA ee TecTMpoBaHue. B npouecce TeCTUpoBaHUA cpaBHU-
BalOT NPOrHO3HbIE 3HAYEHWNSA, TeHepnpyemMble MOJeNbIo, C pe3dynbTatamMn U3MepeHunii, NoNyYeHHbIMU Npu YHKLN-
OHWPOBAHWNN PeNbCOBbIX KOMMYHUKaUUA. DTN U3MEpPEHUs He 0/MKHbI BKNtOYaTb B ce65 M3MepeHus, npoBefeH-
Hble Ha aTane KannbposBku. Mo pe3ynbTatam TeCTUPOBAHMWSA OLEeHNBAIOT HeoNpejeNeHHOCTb MPOrHO3NPOBaHUA C
npyMeHeHnem gaHHOW Mogenn (CM. npunoxeHue C).

MocTpoeHHyo MoAenb 06bIYHO peann3ytoT B BUe KOMNbIOTEPHO nporpamMmmel. lepej ncnonb3oBaHnemM B
peanbHbIX yCNOBUAX aKCANyaTaLmm mojenb JoNKHa 6biTb NPOBEPEHA Ha aeKBaTHOCTb NofyvyaeMblX pe3ynbTa-
ToB. O6bIYHO TaKas NpoBepKa COCTOUT B CPaBHEHUN pe3ynbTatoB paboTbl NPOrpaMmMbl U PYyYHbIX pacyeTos AN
3afjaHHbIX ycnoBuii. B xoae npoBepKu oLeHnBaloT Takke cTabunbHOCTb paboThl NporpaMmsbl, 3agaBas 3HadyeHus
nepeMeHHbIX BO BCEM nana3oHe X u3MeHeHus.
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MpunoxeHune A
(pekomeHgyemoe)

XapaKTepuctTukn, npuHMMaemble BO BHUMaHWE Npu NPOEKTUPOBaAHUN U U3MEPEHUAX

A.1 O6wme nonoxxeHus
B HacTosleM NpUIoXKEHUN NpPUBELEH NepeyeHb XapaKTepUCTUK, KOTopble HEOBGXOAMMO paccmatpuBatb npu
NpPOrHO3npoBaHNM napameTpoB nepejaBaemMoli BUGpaLMmn 1 nepensnyyeHHoro wyma. 3T xapakTepucTrku pasnuyator-
€Sl N0 CTENEHN BAUSIHUSI HA TOYHOCTb MPOrHO3a, M ANA KOHKPETHbIX CUTyauuii HeKOTOpble M3 HUX MOTYT OKa3aTbCs Hecy-
LecTBEHHbIMW. BbIGOP, Kakve xapakTepuUCTUKM yunTbiBaTb, @ Kakue HeT, B KadkAoi KOHKPETHOW cuTyauun octaeTcs 3a
3KCNEPTOM.
B HacTosiLLeM NpunoXKeHUN paccCMOTPeHbI XapaKTepUCTUKN UCTOYHMKA BUGpauum, Nyt pacnpocTpaHeHus n 06bek-
Ta BO34elicTBUS. MeCcTo XapaKTepuCTUK/ B NPUBELEHHOM MepeyHe He COOTBETCTBYET CTENEHN ee 3HAYMMOCTU.
XapaKTepucTrKy MoryT npefctaBnaTb CO60/ KOHCTaHTbl UK 6biTb (PYHKLUMAMMK YacToTbl, fechopMauum, HarpysKku,
Temneparypbl U T. . N5 HUX MOryT 6bITb YCTAHOBNEHbI AOBEPUTENbHbIE TPaHULbl NGO U3 (PU3NYECKUX COOBPadKEHWIA,
An6o Ha OCHOBE CTATUCTUKMN HabAOAEHWUNA.
A.2 IcTOYHUK BMbpaumm
A.2.1 TeomeTpusa penbCOBOTO NyTH
FeomeTpuio penbCoBOro NyTU XapaKTepusytoT:
a) KoopAuHaTbl N0 rOpPU30OHTaNN U BepTUKanu,
b) ypoBeHb (N0 NOBEPXHOCTW 3eM/M, B BbIEMKE, MO HacCbIMNw).
C) Hann4yme NCKyCCTBEHHbIX OMOPHbIX KOHCTPYKUUIA (3cTakap):
d) Hammumne TyHHenei.
A.2.2 NMopfBWXHOI cocTaB
MoABMXXHOW coCTaB XapaKTepusytoT:
a) ero AnunHa;
b) Nnpocdhunb Koneca:
C) AnameTp Koneca;
d) HepoBHOCTV 1 AedeKTbl NOBEPXHOCTM KaTaHus Koneca;
e) cucTema noaselunBaHnsA Konec;
f) Hanuume Konec ¢ ynpyrumun aneMeHTaMu, KoTopble XapaKTepusytoT;
- Macca obopa.
- AVHaMMn4YecKasi >XecTKOCTb;
HenojpeccopeHHas macca:
- Koneca.
-ocu,
- fpyrvue anemMeHTbl (TOPMO3HblE ANCKW, ABUTATENN HA OCU KONECHOl napbl, peAyKTopbl):
nepsas CTyneHb PeCCOPHOro noAseLunBaHus:
- YKECTKOCTb.
- geMmndupoBaHne (BA3Koe, rmcTepesncHoe, cyxoe TpeHue);
i) noppeccopeHHas macca:
- pama Tenexku,
- aNeMeHTbl Nnepegayn TAroBoro ABuratens.
- fiBUraTenn Ha Tenexkke KonecHol napbl:
j) BTOpas cTyneHb PeccopHOro NojBeLUuvBaHUs:
- )KECTKOCTb (6anok pambl TeNeXKW, aNeMeHTOB nepegayn TAroBOro Asurarens).
- gemngupoBaHue.
- Macca Ky30Ba;
k) o6uias Macca Ha OCb (CyMMa HBNOAPECCOPEHHOI Macchbl U Macc, NOAPECCOPEHHbIX NEPBOV U BTOPOI CTyNeHs -
MW MOABELUNBAHNA) MPU HAAUYUN U OTCYTCTBUU Fpy3a;
1) Harpy3ka Ha ocb (cTaTnyeckas, AMHamuyeckas);
T) MOMEHTbI MHEPLMN 1 hOpMbl U3TMBHBIX KonebaHui konec n oceii:
n) 4KCNo oceil N 6asa Tenexku,;
0) (hopMbl N3rMBHBIX KonebaHnii Ky3osa.
A.2.3 Penbchbl
XapaKTepuctkamu penbcoB SIBASOTCS:
a) UX pacnonoXxeHne B NPOCTPaHCTBE (Hannuyme 3akpyrieHuii, BbicoTa PacrnonoXeHus):
b) WMpUHa Konew;
C) HEpPOBHOCTU PeNbCOBOrO MyTW (COCTOSIHUE PenbCoB, HEPerynapHoOCTU nyTn);
d) dhopma ceueHusa penbca, Mapka cTanu:

=

A

h

=
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€) Ha/ImumMe CTPeNoYHbIX NepeBofoB, MyXNX NepecevyeHuii, CTbIKOB, CBAPHbIX COEANHEHWA;

f) nepnognyHOCTb Harpysku (napameTpuyeckoe BO36Yy>kaeHue) B 3aBUCKMOCTN OT U3MEHEHWs1 )KeCTKOCTU OCHOBa-
HUA PeNbCoOBOro NyTU N 6asbl TENEXKM (PYHKLMA CKOPOCTU TPaHCMOPTHOro CPeAcTBa):

[1) nonepeyHble Harpy3ku [HegocTatouHOe NpeBbILLUEHNE HAPY>KHOTO pefbca Ha 3akpyrneHHOM yyacTkKe nyTu, oc-
LUAAMpytoLme cuibl Ha 3aKpyrieHusax Manoro paguyca (BOCNPUHUMAOTCSH Ha CNyX Kak BU3r KOnec), KOHTaKT penbca C
rpebHem koneca);

h) >KecTKoCTb MATHA KOHTaKTa B BEPTUKa/bHOM HanpaBneHuu;

i) npvMmeHsieMble MOAU(UKATOPbI TPEHUS (CMasKw).

A.2.4 OnemeHTbl penLcoBOro nyTu

3nemeHTbl penbCoBOro NyTN XapaKTepusytoT:

a) jonycTumMas Harpy3ka B penbCOBbIX CKPenneHunsXx;

b) KOHCTPYKLMS penbCcoBOro nyTu, KOTOpas MOXET coAepXXaTb Cneaytoline anemMeHTbl:

- NMONHOMOBEPXHOCTHYHO OMOPY PENbLCOBOro NyTy.

- 3arnybneHHble penbCbl C HeMpepbIBHbIM ONMpaHemMm.
- wnanbl.

- Apyrve paspbiBbl B OnupaHuu,

- 6annacTHbIi cnon,

- 6eTOHHble 6710KM, Wnanbl B yNpyroii o60n04ke,

- ynpyrve nogyLuku nog wnanbl.

- nofgb6annacTHble ynpyrne HacTunbl.

- 6eTOHHOEe OCHOBaHue.

- NnasaroLLme nnThbl.

- TOKOCbEMHbIE YCTpOlicTBa (4151 ANEKTPUPULMPOBAHHBLIX PENbCOBbLIX MyTeit);

C) cTtatmyeckas, AMHaMnyeckas, aKyCTuyecKas XeCcTKOCTb YNpyrnx 3neMeHTOoB.

A.2.5 OcHOBaHVe penLcoBOro NyTn

A.2.5.1 Mo NnOBEPXHOCTN 3eMNU

PaccmaTtpuBatoT, YNI0XKeH N1 PenbCcoBblii NyTb B BbIEMKE UMM Ha HacbINW (TPYHTOBOI MAM U3 NeHononnctTupona),
Hannuune dyHAaMeHTHbIX 6anok, cBaii, yKpenneHuii rpyHTa (Hanpumep, M3BeCTKOBO-LleMEHTHbIM pacTBOPOM, [PYHTOBbI-
MW rBO3AAMMW, apMaTypHOLi CeTKOW), MOBEPXHOCTHOTO rYAPOHUPOBaHWS, 6ETOHHBLIX NANUT, MYYMHHbIX TIEET, a TalkoKe rPYHTO-
Bble YCNIOBUS.

A.2.5.2 Ha actakage

PaccmartpuBatoT;

a) CTpOUTENbHBIN MaTepuan: ctanb (CBapHble, 60NTOBbIE UNWN KenaHble COefMHEHUS), BETOH (3aIMBKa Ha MecTe
UM COOPHbIN), KOMMO3UTHLIA MaTepuan (cTanb-6eToH), AepeBo:

b) NOABMXXHOCTb MOCTOBOrO NONOTHa (KOMMNEKCHas);

C) COGCTBEHHbIE YacTOTbl, KO3IPULNEHT AeMNpMPOBaHNS;

d) B3anmMogelicTBue ¢ rpyHTOM (TUN pyHAAMEHTA, TUN TPYHTA);

e) npoBefeHHble MoguduKauumn (Hanpumep, yaaneHue 6annacta npu 3ameHe nyTu).

MpumeyvyaHUue — PaKTOpbl, BAVSIOLME HA U3YYEHNE LLyMa ICTaKafol (XOTsi OH MOXET OKa3bIBaTb CyLLECTBEH-
HOe BO3/EeNCTBME HA OKPYXKAIOLLYHO Cpesy), He paccMaTpuBatoT.

A.2.5.3 8 TyHHene

PaccmarpuBatoT:

a) TN TYHHEeNs U MeCcTO ero PacrofioXXeHns:

b) rNy6uHY 3an0XXeHus;

c) hopmy.

d) ncnonb3yemyto 06AMLOBKY:

B) BMJ (hyHAamMeHTa (o6paTHOro csoja);

f) 6nn3nexkalnii rpyHT C BO3MOXKHBIMW YNNOTHEHUAMU (Hanpumep, 3aIMBKOW LEMEHTHbIM pacTBOPOM) U COOpY-
KeHus;

[1) Hannune NycToT B FPyHTE;

h) Hannune ocnabneHHbIX 3NEMEHTOB KpenneHus.

A.2.6 CTpouTe/bHble JONYyCKN

PaccmartpusatoT ONYyCKN B OTHOLLEHUU:

a) XKecTKOCTU ynpyrmux 3N1eMeHTOB;

b) reomeTpumn onopbl;

C) U3MeHeHWli napamMeTpoB CO BPEMEHEM.

d) HaNUUUA TpeLLnH.

A.2.7 Paboune napameTpsbl

O6Leil xapakTepuUCTUKOl penbCoBbIX KOMMYHWKaLMA SBNAIOTCA:

a) CKOpOCTb ABVXKEHWSI TPaHCMOPTHbIX CPeACTB;

b) Tpaduk (pacnucaHwue).
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A.2.8 TexHU4eckoe 06Cny>KxnBaHme n peMoHT
PaccmartpuBarloT, Kak TexHn4Yeckoe 06Cny>KMBaHne v PeMOHT BAUSIIOT:
a) Ha reomeTpuio nNyTu;
b) Ha cocTosiHne 6aHfakeli konec (06TouKa);
C) Ha COCTOsIHME MOBEPXHOCTE:
- Hannuune BbIGOVH.
- UBMEHeHUe (yXyfLleHne) CBOCTB Matepuana,;
d) Ha 3awmTy OT NPOBGYKCOBKM KONEC;
B) Ha COCTOsiHME 6annacTHOro Cnos u NiurT,
f) Ha gpyrve taktopbl, CBA3aHHbIE C TEXHUYECKMM 06CNY>KMBaHVEM.
A.3 MNyTb pacnpocTpaHeHunsa
A.3.1 TpyHT
[PYHT XapaKkrepusyor:
a) reonornMyecknini Npouab MecTHOCTU (CNOUCTOCTb, HaKNOH CNOEB, FPaHuLbl CIOEB);
b) Tonorpaduyeckne ocob6eHHOCTU:
- hopMa 3eMHoli MOBEPXHOCTH.
- (hopma, pa3mep 1 MECTOMONOXEHUE COOPY>KEHWIA.
- Hanmuue yrnybneHuii;
C) ypOBEHb IPYHTOBbIX BOJ;
d) AMHamMunyeckne CBOICTBA FPYHTA (OCYLLEHHOTO Y HEOCYLLEHHOrO0) ANA ManbIX AehopMaunii.
- MOAynb casura.
- KoathdmumeHT MyaccoHa.
- NNOTHOCTb.
- CKOpPOCTV BONH CABUra U1 cXxatus.
- KOa(h(hMUMEHT NOoTepb M BUA AeMndumpoBaHusa (BA3KOE WK ructepesncHoe);
€) HeoAHOPOAHOCTH:
- TEXHOTeHHOW npupogbl (TPy6bI, JOPOry, Apyrue TYHHeNn, rpyHToBbIe SIKOps, cBau, Yriny6neHHble yHAaMeHTbI,
3eMnsHble paboThbl).
- ecTecTBEHHOI npupogbl (CABUT NOPOAbI, TPELWMHOBATOCTb, MYCTOTbl, CNIOUCTOCTb, aHN30TPOMUS, BKIOYEHUS,
cB0O60OAHaA MOBEPXHOCTb).
- cpefctBa ocnabneHus nepegaBaemoil BUGpaumu (Hanpumep, 3KpaHUpyroLWme CTEHKMN);
f) ce3oHHble 0CO6EHHOCTN (MPOMeEepP3atoLLMiA TPYHT, N3MEHEHVE CBOWCTB FPyHTa W COAEpXKaHusa Bnarmu).
A.3.2 BonHoBoOe none
BonHoBoOe none B rpyHTe XapaKTepusytoT:
a) TMNbl BOMH, UX nNpeobpa3oBaHusi, OTPaXKeHUs, audpakums;
b) yron Bxoaa BOJHbI;
c) obnactb 6nMKHEro nons;
d) o6nacTb fjanbHero nons;
B) OCb pacnpocTpaHeHusi (pe3ynbTUpylowas UnM nNpogonbHas, nornepevHas, BepTuKaibHas);
f) anarpamma HanpaBneHHOCTW;
L) reomeTpnyeckoe gemMmndurpoBaHme.
A.4 O6beKT BO3aeicTBUs
A.4.1 Coopy>xeHune
Coopy>XeHUsi XxapaKTepusyoT:
a) npMMeHsieMble nokasaTtenn N8 OLEHKU BUGPaLMOHHOTO BO3AeliCTBUS;.
b) TN yHAaMeHTa (CNIOLWHOM, CBaViHbIi, C BU6pon3onsaumein un 1. 4.. marepuan, u3 KOToporo U3rotoeneH gyHaa-
MEHT. OTKAVK (hyHAaMeHTa Ha BOJHbI Pa3HbIX TUMOBY);
c) reomeTpus yHAaMeHTa;
d) AMHamMunyeckme CBOWCTBA 6/M3NEXALLETO IPYHTA;
€) BNUsIHMe MeCTHbIX 3eMAsHbIX paboT;
f) HyneBas oTmeTKa (paccTosiHus, ocu);
[1) B3anMofelicTBME COOPYXXEHWUS C FPYHTOM;
h) matepuan coopyxeHus:
- 6eTOoH.
- Kvpnuy.
- fepeBo.
- cTanb;
i) COCTOsIHME COOPY>KeHWs:
J) MexayaTakHble nepekpbITUA (6€3 NPOMEXXYTOUYHbIX ONOpP, C ONUPAHWEM Ha FPYHT):
- reomeTpusa 1 Matepuanbl.
- YKEeCTKOCTb, Macca, AemndupoBaHue.
- XKMBasl Harpyska:
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k) co6cTBEHHbIE YaCcTOTbl U KOIMPULNEHT AeMNPUPOBAHUA KOHCTPYKLMK;
1) MPOrHo3vpyemMble napamMeTpbl BU6paLumn ¢ y4eTomM BO3[eiCTBUSA HAa KOHCTPYKLWIO, NoAeli. YyBCTBUTENbHOE 060-

pygoBaHue;

T) TOUKM KOHCTPYKUMU, ANS KOTOPbIX PaCCUMUTLIBAIOT MPOrHO3UpyeMble napameTpbl BUGpaLuu;

n) 3ano/HEHHOCTb COOPYXXeHus (macca);
0) ypOoBHU (hOHOBOW BubGpPauuun (0T paboTaroliero obopyfoBaHnsi, aBTOMOOWUIBHOIO ABVMYKEHUS, NepeMeLleHns

nogen);

p) BU3yanbHble nan cnyxoBble ahdheKTbl BO3AeCTBUS BUOpaLmN.

Lna nnaBaTe/NbHbIX 6acCeiiHOB paccMaTpuBaloT TakKe NPOrHo3npyeMmbilli LWyM NoJ BOLOWA.

A.4.2 MNepeunsnyyeHHbI Wym

B OTHOLLEHWUN Nepensny4yeHHOro LymMa paccMaTpyBatoT:

a) OTANYMB OT aKyCTMYECKOro LiyMma. LyM. BOCMPUHUMAaEMbIi Yepes yLlHble KOCTW YeNOBEKOM, fiexalum Ha ro-

AyLIKe;
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b) nMokasaTtenb, XapakTepusyowwuii BO34eiCTBNe NepensnyyeHHoro Lyma;
C) TOUKV BHYTPU 3faHus, rae OLeHUBAIOT LLYM;
d) TOUKM BHYTPU NOMELLEHNS, FAe OLEHNBAIOT LLyM;
€) nsnyyartenbHyt0 CNoCOBGHOCTb 3NEMEHTOB KOHCTPYKLMU 3[aHNs;
f) akycTnKy nomeLyeHus:
- Bpems peBepbepauun (B 3aBUCMMOCTU OT 3aMONHEHHOCTK).
- pa3Mepbl NMOMELLEeHNSI N YPOBHWU PaCMONOXeHns NpegmMeToB B HeMm,
- (DOHOBBI LLYM;
4) Hannuune gpebesxallnx NpegmMeToB, CO3[aloLLMX BbICOKOYACTOTHbIN LyM.
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MpunoxeHune B
(cnpaBoyHoOE)

Ocna6bneHune nepegaBaemMoii Bu6payuum u nepensnyyeHHoro wyma

B.1 BBepeHve
MepeunsnyyeHHblli WymM 1 BUGPaLMs OT PefbCOBbIX TPAHCMOPTHLIX CPEACTB MOTYT 6bITb 0CcnabneHbl pasHbIMK Cro-
cobamu:
a) B UCTOYHUMKE. MPUHLUMNNAIBHO 3TOF0 AOCTUIaloT Yepe3 U3MeEHEHMs (B MOPsiAKE BO3pacTaHus 3h(heKTUBHOCTM):
- TeoMeTpun NyTn (ropu3oHTaNbHOW U BEPTUKANLHOM).
- KOHCTPYKUMW NyTU.
- KayecTBa pefbCoB U UX 06CNY>KMBaHWS,
- KOHCTPYKLMWN NOABMXKHOIO COCTaBa M ero 06Cny>KMBaHusl.
- KOHCTPYKLMM ONopbl NyTU (3EMSIHOrO MOMOTHA, 3cTakafbl, TYHHeNs).

MpumMeyvyaHus

1 MepeunsnyyeHHblii LyM MOXET BO3HUKATb OT TYHHE/bHbIX YHaCTKOB PeibCOBOro NyTu (UAnM HEKOTOPbLIX COOPYXe-
HUA Ha MOBEPXHOCTM, KOTOPbIE CYLLECTBEHHO 0CNAaGSIOT NePBUYHbI BO3AYLUHbIN LYM. yCUIMBAs Nepen3nyyeHHbIii Lym).

2 CHWKEHNEe NepBUYHOrO LUyMa OT 3CTakadbl B HACTOSLLEM CTaHAapTe He paccMarpuBaeTcs;

b) Ha NyTW pacnpocTpaHeHus (TpaHWeAMU UM GETOHHLIMU CTEHKaMM Ha NyTW pacnpoCTPaHEHUst OT UCTOYHMKA K
06bEKTY BO3[eNCTBUS);

c) B 06beKkTe BO3aeicTBUA. [N BHOBb BO3BOAUMbBIX COOPYXKEHUIA 3TOr0 O6GbLIYHO AOCTUralT BUEPOM30NALUBIA
(hyHAaMeHTa Man NPOCTPaHCTB BHYTPU 3AaHusa (4To Hambonee a(hheKTUBHO Npu 3awmuTe OT NepensnyyeHHoro Lyma).
Bubpauna moxeT Taikoke 6bITb ocnabneHa, Hanpumep, AeMn@uUpoBaHMEM UAN COOTBETCTBYIOLUMM U3MEHEHWEM KOHCT-
PYKUMN MEXAY3TaKHbIX NepeKpbITUii. JNA y)ke BO3BEAEHHbIX 3AaHuli NMpYMEHeHNe Mep CHUKEeHWUs Bubpauumn obblMHO
HE3((EKTUBHO C NPAKTUYECKON TOUKN 3PEHUS.

CHWKeHne Bnbpaunn B UCTOUHUKE — CaMblii 3pheKTMBHbI cnocob 60pbObl ¢ Heli. OAHaKOo 3TO BCerga CBsi3aHo C
OCHOBHbIMW BOMpPOCaMy NMPOEKTUPOBAHNA MW (DYHKLVOHNPOBAHWUA PeNbCOBbIX KOMMYH/UKaUWA. MpyMeHsieMble Mepbl
MO CHVKEHMIO BMBpauun He JOMKHbI HapylaTb 6e30MacHOCTb 3KCnayaTaunm penbcoBoro nyTu, yxyjwaTb ero pabouve
XapaKTepuCcTUKKM, orpaHnymBaTb BO3MOXKHOCTb TEXHUUYECKOrO 06CNY)KMBaAHUS 1 HALEXHOCTb B AKCMyataumm, npuHumMnm-
anbHO yXyAlaTb 3KOHOMUYEeCcKue nokasaTenn ero 1Mcrnonb30BaHus.

Bblweyka3aHHble OrpaHVYeHNA Ha Mepbl CHWKEHMA Bubpauum B UCTOUYHWKE paccMoTpeHbl B B.2. Mpupoga u
thopma 3TMX orpaHVYeHni pasnnyHbl ANA pPas3HbiX TUMOB PenbCOoBbIX MyTel (Hanpumep, TpamBaliHbIX W NpeAHa3HaveH-
HbIX A5 ABUXKEHWSA CKOPOCTHbIX NOE3/0B) 1 3KCNAyaTUpYHOLLUX opraHmu3auuii. MoaToMy BaxkHO, YTOGbI Mepbl Mo ocnabne-
HVIO NepejaBaeMoli Yepes rpyHT BUOpaLmn 1 nepensnyyeHHoro Lyma sBASINChb COCTaBHO YacTblo NMPOeKTa penbCoBbIX
KOMMYHUKaLWIA 1 YTOBbI 3TOT NPOEKT MMEN HafeXHOoe MHXeHepHoe 060CHOBaHMe C y4eToM O6LUMX NMPUHLMMOB 3KCMy-
aTauun penbcoBbIX NyTew.

B.2 OcnabneHne Bubpaunm B ICTOHHNKE

B.2.1 lelicTBytoLiMe penbCoOBble KOMMYHUKaLUN

MepeyeHb cpeAcTB ocnabneHus BUGpaUMM WU NepemnsnyyeHHOro Lyma OT 3KCMnyaTupyeMoro penbCcoBOro nyTtu
orpaHuyeH. lMpuunHoli siBNSieTCA TO. YTO reomeTpusi Takoro NyTn y)ke onpejeneHa, a Ucnonb3oBaHWe Apyroin, 6onee
ynpyroi onopbl AN BEPXHEro CTPOEHUs NyTn Un fo6aBneHne >XeCTKOCTM U MacCMBHOCTM OCHOBaHWIO (Hanpumep, ¢
MOMOLLbH0 6ETOHHbIX 6I0KOB MM U3BECTKOBbIX CBali, yMeHbLIaIoWMX BUGPpaLMIO Ha HU3KKX YacToTax) TpebyeT npepbisa-
HWUA Ha AMTeNbHbIA CPOK ABMXEHUA COCTaBOB [N MPOBEAEHWS COOTBETCTBYIOLLUMX CTPOUTENbHbIX paboT. 31O cyLle-
CTBEHHO 3aTparmBaeT MHTepeChbl KakK MacCakMpoB, Tak 1 opraHv3auuii, CBA3aHHbIX C aKCnayaTaunein penbcoBbiX KOMMY-
HUKaUUWA. U ToXeT 6bITb peanm3oBaHoO TONMbKO B XOf€e BbINOMHEHUs obLieli nporpaMMbl MO UX MOAEPHM3ALMN.

Moatomy ANA AeNCTBYIOLMNX PeNbCOBbLIX KOMMYH/KaLUMi Mepbl MO CHIDKEHUIO NepejaBaemoli Bubpauuv n nepeuns-
Ny4EeHHOro wyma 06bIYHO OrpaHnyeHbl pamMmkaMn TeXHUYECKOro o6eny>xnsaHus. MNpu atom oco6oe BHUMaHWe yaenstoTt
obecneyeHuno ragKocT NOBEPXHOCTEN KOHTaKTa penbCoB 1 Konec. 115 3Toro NpUMEeHsItoT cnejytoLie OCHOBHbIe BUfbl
obcnynBaHus:

a) wamoBaHe penbcoB. Ty OMnepauuio BbINOMHAIOT Ansi ob6ecneyeHns NNOCKOCTHOCTU MOBEPXHOCTU KaTaHus
penbca Ha yyacTke, pa3mMepbl KOTOPOrO COOTBETCTBYHOT XapaKTepHbIM AnMHaM BOMIH pacnpocTpaHeHus Bubpauumn B
rpyHTe ANs 3afaHHbIX CKOPOCTeW ABMXKeHus cocTaBa. OfHaKO y AaHHOro MeToja eCTb OrpaHWyeHus, CBsi3aHHble C
HEeo6X0ANMOCTbLIO 06ecneyumnTb JOCTaTOUYHbIE 3HAYEHNA CUN TATU U TOPMOXKEHNA. HagexxHoe ocnabneHue wyma n Bubpa-
LM MOXET 6bITb JOCTUTHYTO TOMLKO MNPV PerynsipHoM BbINOMHEHNWN Oonepauuii LWAMOBaHUSA AN NOANPOBAaHWS;

b) ycTpaHeHWe CTbIKOB B penbcax. [l 3Toro npoBoAsAT 3aBapuBaHUe PeNnbCoBbIX CTbIKOB. OrpaHnYyeHns gaHHOro
MeTofa CBsid3aHbl C HEOO6XOAMMOCTBLIO 06ecneuntb 3anac No TemnepaTypHOMY PpaclUMpPeHU0 penbCcoB 1 ¢ npobnemamu
Ana 6e30MacHOCTM U 340POBbs pabounx, ecnn cBapoyHble paboTbl HEOGXOAMMO BbIMONHATL BHYTPU TyHHeENel;

c) obcny>kmBaHne CTpenoYHbIX NEPeBOfOB U MMyXux nepeceveHwii. NMeprognyeckas perynnpoBka CTPenoYHbIx ne-
PEBOLOB U MMyXMX NepeceyeHunii No3BoNseT yMeHbLUUTb NepemMeLleHne penbCcoB;
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d) o6TouKa ¥ WAndoBaHne Konee. PedynbTaTbl 3TO onepauuy aHalorMyHbl JOCTUraeMbIiM MNOCPEACTBOM LUANKO-
BaHWA PenbcoB:

€) BblpaBHMBaHWe penbcoB. B cnyyae [BMXKEHUA BbICOKOCKOPOCTHbLIX MOE3A0B YynyylleHWe NpsiMONMHEeRHOCTU
penbLcoBOro Myt CNOCO6HO YMEHbLUUTL BUOPaLMIO HA HU3KMX YacToTax.

MpumeyaHus

1 WnngoBaHme, BbIMOMHAEMOE AN1S CHUKEHUSI CTEMEHN M3HOCA PENbCOB M MOBbILLEHUS KOMGOpTa Naccakunpos,
He Bcerfa o6ecrneuvBaeT MNOCKOCTHOCTb NMOBEPXHOCTU KaTaHWsi penbca Ha BCEX ANMHAX BOMH, NPeACTaBAsAoWMX NHTe-
PEeC C TOUKU 3PEHUSI PACTIPOCTPAHAEMOl Yepes rpyHT Bu6pauum. B HacTosiLee BpeMsl HAKOMNEHO HEAOCTATOUHO aHHbIX
4151 COMOCTABNEHUsI XapaKTePHbIX pPa3mMepoB HEPOBHOCTEN penbCoB C pacnpocTpaHsitoLleiics BuGpaLmei, NocKombKy,
MCTOPUYECKM, NPU U3MEPEHUAX HEPOBHOCTEN BHMMaHWe o6palyanu, B NEepBYHD O4Yepedb, Ha yyacTku 6onblueit (ans
OLieHKY CTeneHn 13HoCa PenbCoB M KOMGOPTa NacCaXKMpoB) Y MeHbluel (4151 OLEHKV U3Ny4aeMoro NepBMYHOrO LIyMa)
NPOTSYKEHHOCTN.

2 BAvsiHMe CTbIKOB Ha CTPenKax u ryxux nepeceyeHnsix MOXeT 6biTb YMEHbLUIEHO YCTaHOBKOW CTpenokK cneymanb:
HOI KOHCTPYKLUK. icnonb30BaHne CTPENoYHbIX NepeBodoB C OnMpaHneM Koneca Ha rpe6eHb no3BoNsSeT YMeHbLUTL 40
Heo6X0AMMbIX NpefenosB BMGPaLMIo OT FOPOACKOIo PeflbCoBOro TpaHcnopra.

B KpaiiHux o6cTosiTeNbCTBaX BO3MOXHO NPUMEHEHNE BPEMEHHbIX Mep. CBA3aHHbIX CO CHUMXXEHWEM CKOPOCTU fBU-
>KEHUA HA HEKOTOPbIX yyacTKax fnyTu, C OfHOBPEMEHHON pa3paboTKoli U OCyllecTBieHneM cnocoboB A0ArOCPOUHOro
CHXeHusa Bubpauun. OgHako, B O6LLeM, YyMeHbLUEHNEe CKOPOCTU ABVXKEHUSA HeNb3a paccmaTtpuBath Kak athekTuBHoe
CpefCcTBO CHWKeHWA nepejasaemMoii Bu6paummn. B felicTBUTENbHOCTU U3-3a HEMHENHOrO COOTHOLLUEHUSI MeXy CKOpo-
CTbI0O U MapameTpamMu BMOpaLuK C YMEHbLUEHMEM CKOPOCTV BUOBpaLUs MOXeT Aaxke Bo3pacTu. CnejgyeT COOTHOCUTb
BbIFOJy OT CHWKEHUs nepefaBaemMoii Bnbpaumun ¢ gpyrmmu akropamu, Hanpumep NpeTeH3usiMn naccaknpoB OTHOCU-
TENbHO YBENYEHUS BPEMEHU NX HAXOXAEHUA B NyTW (CM. Tarke B.2.2.4).

B.2.2 HoBble pefibCOBble KOMMYHUKaLMU

B.2.2.1 TeomeTpua nytm

AhheKTNBHLIM CNOCO60M ocnabneHns BMbpaLun ABNSEeTCS OTHECEHWe PenbCoBOro MyTU OT 06bLEKTOB, OCOGEHHO
YyBCTBUTENbHbIX K AMHAMUYECKUM BO3AEeNCTBUSM.

OfHaKo NMpUMeHeHue JaHHOro crnocoba orpaHu4eHo, NMOCKOMbKY, 4TO6bl o6ecneuntb KOMGOPT NaccaXxupos 1
[ONyCTMMble TeMMbl U3HOCA 3NEMEHTOB MyTU 1 Noe3fa, KpUBU3HA NYTU (B FOPU3OHTANbHOM U BEPTUKAILHOM Hanpasne-
HUAX). TPAANEHT KPUBU3HbI (B FOPU30HTAIbHOM W BEPTUKa/lbHOM HanpaBieHWAX) 1 BEPTUKa/bHbIA rpagueHT He JoMKHbI
npesbilaTb HEKOTOPbIX NpefenbHbIX 3HAYEHW.

YKa3aHHble OrpaHuYeHusi BapbMpyloTCa B 3aBUCUMOCTU OT BUAA PENbCOBbIX KOMMYHUKaUWi. Yem Bbille CKOPOCTb
[BV>KEHMS TPaHCNOPTHOro CpeAcTBa, Tem 60/blUMEe OrpaHNYeHns HanaratoTCa Ha ero reoMeTpuio.

B.2.2.2 KOHCTpYyKUMsi penbcoBoro nytun

MprMeHeHne 6eCcCTbIKOBbIX CBAPHbIX PENbCOB YCTPaAHAET MMMY/IbCHYO COCTaBNAIOLLYIO LWyMa 1 Bubpaunu, cBa3aH-
HYIO C MPOXOXKAEHNEM CTbIKOB, U MOXeET 6bITb paccCMaTpeHO Kak CpefcTBO, ynydllatoliee obLimii xapakrep Lwyma n subpa-
uum.

MomMumo BbIGOpa TUNa PenbCoB U MoAfep>XXaHusa B HafeXxallem COCTOSIHUM MOBEPXHOCTU KaTaHus ocnabnexvie
nepefasaemMoii Yepes rpyHT BMOGpaLMmn JOCTUTaeTCs yBeNMMYeHNeM JUHAMUYECKOl ynpyroctTn NyTn B BEPTUKaIbHOM Ha-
npasfAeHUy Unn. No KpaviHein Mepe, NOBbILLEHNEM MaCcCbl BEPXHErO CTPOEHMA NyTU NpY 3ajaHHoli ynpyroctu. besotHocu-
TenbHO Knpobnemam wwyma n Bubpauum, goctatouHas ynpyroctb NyTu Heobxoanma A obecneyeHnss komdopTa nacca-
>KUPOB N YMEHbLLEHNSA N3HOCA 31eMEHTOB MOABMXKHOIO cocTtaBa M NyTr. OAHAKO CAMLLIKOM 6ofbluasi ynpyroctb Takoke
HexxenaTtenbHa Mo TeM e caMblM NpUYnHaM.

CnepyeTt OTMETUTb, YTO B KOHCTPYKLMM PeNbCOBOrO MYTU HET 31eMEHTOB, CMOCOOHbIX B 3HAYUTENBLHOI Mepe norno-
waTb MM paccenBaTb 3HEPIUIO (3a UCKNOYEHNeM 6annacTHOro cnos). BAmaHne KOHCTPYKLUWM BEPXHEro CTpoeHus nyTtu
COCTOMT B TOM. YTO BUGpALMOHHAA 3HEPrusi No-pasHoMy nepefaeTcs Ha pasHble y4acTKn OCHOBaHMWs. M03ToMy Heo6Xxo-
Anmo ybeanTbCs, YTO Mepbl Mo ocnabneHuto, Hanpymep, NBPBU3NYYBHHOIO LUYMa, CBA3aHHble C KOHCTPYKUMeNR nyTu, He
npvBegyT, HaNpPoTUB, K €r0 YCUNEHUIO UAN APYTUM HeXXenaTenbHbIM 3deKTam, CBA3aHHbIM C MOBbILEHMEM BuGpaLmn
unn npobnemammn HafgeXHoCTU, 3KCMnyaTalyMoHHOW rOTOBHOCTW, PEMOHTOMNPUIOAHOCTM 1 yAo6CcTBa 06CNY>KMBaHUS.

3TO OTHOCUTCA, B YACTHOCTU, K BMOGPALMN BEPXHEro CTPOEHUS MyTW, KOTopas OObIYHO SIBNSETCS CyLeCTBEHHON
npo6nemoli (ecnn TOAbKO PenbCoBbI/i MyTb HE MPONOXEH B rNy6OKON BbleMKe WAN He UMEIOTCA B HaAWYUW LUYyMOBble
3acnoHbl). icnonb3oBaHne ynpyrux nNpoknafjok AN penbCoB C Masoli A0Ne BEPOATHOCTU NpUBEAET K 3HAUYUTENbHOMY
CHWXEHWNIO BMGpaLmn npunerarwoLero rpyHTa, ecam ToabKo 3TO He CONpOBOXAAeTCcA [JONONHUTENbHbIMU Mepamu Mo
YBENYEHUIO XKECTKOCTN 3eM/ISHOIO NONOTHa (Hanpumep, NpYMeHeHneM (PyHAAMEHTHbIX MAWT, N3BECTKOBbIX CBali Uan
cneumanbHbIX MeToAo0B ero 06paboTkn).

TUNUYHbIE KOHCTPYKLMW PEenbCOBOrO NyTW MOTYT ObITb OXapaKTepu3oBaHbl MO MX CMOCOOHOCTM K ocnabneHuto
nepefaBaemMoii Yyepes rpyHT Bubpauun U nepensnyyeHHoro Luyma, Kak nokasaHo Ha pucyHke B.1. Ha atom pucyHke
npviBefeHbI Takke CXeMbl KOHCTPYKLUWI NyTW C yKa3aHWeM Ynpyrnx anemeHToB. [1pu aHann3e mep ocnabneHuns nepepa-
Baemoli B rpyHT BuMGpauum cnefyeT pacCMOTpeTb Takke BO3MOXHOCTb MPYMeEHEHUs 6annacTHOro cnos, CBsi3aHHOTo
KNeemM WM LEeMEHTOM, C OAHOBPEMEHHbIM MPUMEHeHVeM YNpyrux Npoknajok noj penbcbl. Takoe pelleHve Gonee
3KOHOMMWYHO, YeM MpUMeHeHNe (PyHAAMEHTHbLIX NAUT UAN CNeuuanbHbIX MeToAoB 06paboTKy 3eM/SHOro NOoAoTHA.
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Heo6X0aMMO yUnTbIBATb TO. YTO AN1S1 KadKAOW KOHCTPYKUMM PenbcoBOro MyTu AManasoH pacnpocTpaHsaemoit Bu6-
paummn 1 nepensnyyeHHoro Lyma MoxeT 6bITb BeCbMa LUMPOK. Hanpumep, Npy HeNpaBWibHO YCTAHOBAEHHbIX UKW CMpo-
eKTMPOBaHHbIX NJaBalLWmMX NInTax nepefaBaemasi BUGpaLMs MOXET ObiTb TaK XKe BbICOKA, Kak U 4151 06bIYHOTO MyTW C
YKECTKUM KpenneHnem penbcoB. O6paTHoe, OfHaKO, HecnpaBeavnBo: Ans 06bIYHOTO NYTV HeNb3A AOGUTLCA CTOMb ke
BbICOKMX XapaKTepPUCTUK ocnabneHus Bubpauun, Kak Ansi NPaBUIbHO CMPOEKTUPOBAHHOW CUCTEMbI C MNaBaroLLMMM
namtamu. MoaToMy MyTU pasHbIX TUMOB MOTYT GbITb YNOPSAOYEHbI MO BO3MOXHOCTU CHWKEHWS nepepaBaemoli Bubpa-
LK. KaK 3TO NOKa3aHo Ha pucyHKe B.1. Ho BCS BbIroga OT NPUMEHEHUS NYTU CNOXKHOIO TUMa MOXET 6bITh CBEAEHA Ha HET
UM CyWeCTBEHHO YMEHbLLEHA NPU HECOOTBETCTBYHOLLEM KOHCTPYKTUBHOM WCMONHEHUN.

MpocToe ckpenneHve penbce
a) bannact

4) 33TyoncumLn pensbe

"~

w M

B3Bannact ¢ ynpyrnmm nogyrukamn/”
rONHOMOMIOXbIOCTMAs onepa ponbca .
h) Ynpyrvie peniiccoble nogyLuKu

i] Ynpyrve nogyLukv Ha 6eToHHOM

OCHOBaHUN
cl BannacT ¢ ynpyroii nogyLukoii

noj wnanamm

-JL j) bnorv'wnans B ynpyroi gopma

d) Bannact Ha ynpyrom Hactuna

k) Nazratowas namte (HenpepbIBHOE
onTaHTe-)

1) MnaBatowan namTa (ToyeyHoe
c) MncookHAccHannacTrioc KopbIro onyoamue)
MpumeyaHus
1 OCHOBHblE ynpyrne anemMeHTbl KOHCTPYKUMW BblfeNeHbl YEPHbIM LIBETOM.

2 CucTtembl ) — j) obnagaroT Npuban3nTenbHO oanHaKoBOl 3(hheKTMBHOCTLIO NO ocnabneHunto Bubpaunn (Luyma)
C HeGOMbLUVMU Pa3NUUSAMU B CTOUTIOCTU CTPOUTENLCTBA

PucyHok B.1 — TunoBble KOHCTPYKLMU PenbCcoBOro nyTtun

KopnéuHauma TEXHUYECKMX PELLEHWA, UCNoNb3yBpubIX ANA ocnabneHus nepegasaepnolii BuGpaumm (nepensnyyeH-
HOrO Lypna) B Pa3HbIX TUMOBbLIX KOHCTPYKUMAX MyTW, He NO3BOMSIET, Kak NpaBuio, yBennuuTb 310 ocnabneHue. Hanpuwvep,
ec/n ynpyroe ocHoBaHWe MO3BONSET MOHU3UTL YPOBEHb NepefaBaemMoli Bubpaummn (nepensnyyeHHoro Lypna) Ha 10 ab.
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a nnaeatoLjas nmta — Ha 20 AB, TO NpMMeHeHne ynpyroro OCHOBaHWA NoBepx nnasatoLueli NInTbl He AacT BbIMrpbIla B
30 Ab. B feiicTBUTENbHOCTN, CoYeTaHne 3TUX iBYX PeLUeHUii MOXET AaTb 3HavyeHue ocnabneHus jake MeHbllee, Yem
npy NPUMEHEHUN OfHOV TONBKO MnaBatoLleli NANTbI.

EcTb, ogHako, cuTyauum, Korga TMnoBble KOHCTPYKLMN KOMBGUHUPYIOT 4NA JOCTVIKEHNA ApYruX Lenei. Hanpumep,
npn TOM 4YTO PacCMOTPEHHOE Bbillle COBMECTHOE NPUMEHeHWe Ynpyroro OCHOBaHUA W MnaBatoLieil NanTbl MOXeT Hera-
TUBHO cKa3aTbCa Ha nepejasaemMoli Bubpauun (nepensnyvyeHHoM LiyMme), 3TO pelleHne NOo3BONAeT CHU3UTb BUbpauuio
camoii nnaBatoLLeit NAnTbI U LWyMa, U3Ny4aeMoro eto B BO3gyX. laHHOe 06CTOSITeNbCTBO MOXKET ObITb BaXKHBIM B Cyvasx,
KOrAa CHWDKEHVE U3y4aemoro B BO34yX LUyMa Tak e MPUHUMNNaTbHO, Kak 1 yMeHblleHne Bubpauuv, nepegaBaemoi
yepes rpyHT.

XoTa coBepLUeHCTBOBaHNE KOHCTPYKLUW PenbCoBOro NyTu aBasieTcs aththeKTMBHbLIM CNOCO60M CHWKEHUS nepeja-
BaeMoil BUbpaLumn (nepensnyvyeHHoro Lwyma), 3To He ABNSETCA ero OCHOBHOW Lienblo. B nepByto ovepesb NyTb NpPoOeKTH-
PYIOT Takum 06pa3oM, YTobbl peLunTb BOMpoCkbl 6e30nacHoOCTH, ya06CcTBa NONb30BaHNA U SKOHOMUYECKOWN 3dh(eKTUBHO-
CTV aKcnnyatauymu. NMoaToMy KOHCTPYKLUMIO MYTU paccMaTpyBatoT C NO3MLMW HafEeXXHOCTU, SKCnayaTaunoHHOM roToBHOC-
TV, PEMOHTOMPUIOAHOCTM N yA06CTBa 06CNYXUBaHWA, @ Takke 3KOHOMUYECKON 3th(PeKTUBHOCTU U NPUrOAHOCTU ANS
penLcoBOro TpaHcnopTa pasHbiX BUAOB. B psafge cnyyaeB NPUOPUTETHOCTb BblLLENEePeYnNCNeHHbIX 3afay HeratuBHbIM
06pa3om CKa3blBaeTCA Ha BO3MOXHOCTM KOHCTPYKTMBHbIX peLleHuii No ocnabneHuto nepegasaemMoil Bubpauun (nepe-
N3MyYEHHOrO LWyMa).

dakTopamu, TpebyloLmMN NepBooYepeHOro paccCMOTPEHNUA MpY BbIGOpe KOHCTPYKLWUW MYTW, SBAAIOTCS:

a) 6e3onacHoCTb, yunTbiBatoLLas, B TOM Yncne:

- MexaHU4yeckue HanpspKeHus B penbce.
- felicTBytoLme cunbl B 60N1TOBbIX COEAMHEHUAX Y NPOTUBOYTOHAX,
- cTaTMyeckne n aAMHaMmnyeckue nporunébl penbca.
- NPOCTPaHCTBEHHYIO CKOPOCTb M3MEHEHWUA CTaTMYecKuX 1 AUHAMUYecKUX Npornbos no AnvMHe penbca.
- YCTaNOCTHbIE HaNPSHXKEHUs B aNeMeHTax nyTu:
b) KanuTanbHble U3[EPXKM, yuuTbiBatoLme, B TOM Yncne:
- CNOXXHOCTb KOHCTPYKLUMW NyTW.
- AOMONHUTENbHbIE 3NEMEHTbI CneyManbHOro HasHaueHus,
- Bpems CTpouTenbCcTBa U npueekaemMblie N0ACKNe pecypehbl:
C) U34EePXXKM 3a BpeMs aKcnayaTaummn (BKNKoYas TeXHUYecKoe 06Cny>KmBaHue), yuntbiBatolme, B TOM Ymcne:
- CPOK CNy>XX6bl 31€MEHTOB MNyTw,
- NerkocTb flocTyna K aneMeHTamM C MasbiM CPOKOM CNy>K6bl ANA UX 3aMeHbI:
d) yao6cTBO naccaxkmpos, yunTbiBatoLLee, B TOM Yucne:
- cTaTMyeckve u gMHaMmmnyeckue npornbbl penbLcos,
- BINSIHNE JUHAMWUKN PeNnbCOBOro NyTU Ha XOAOBble KayecTBa TPAHCMOPTHOrO CpeAcTsa v ero Bubpauuio;

€) Hafe>XHoCTb:

f) Bpems Kommepueckoli akcnayatauun (obliee Bpems aKcnayaTauuy 3a BbIYETOM MEPUOJOB TEXHUYECKOro 06-
Ccny>knBaHus);

[l) XapaKTepucTMkn KayecTBa penbCoB (MX HEPOBHOCTb, CKOPOCTb poCTa BbIGOVIH).

XapaKTepuUCTUKN Hafie>XXHOCTU, IKCMNyaTalMOHHOW FOTOBHOCTU, PEMOHTONPUIOAHOCTM 1 y[06CTBa 06CNYy>XXNBaHMS,
onpefensiemMble NPOEKTVPYIOLEl 1 3KCNyaTypytoLLeli opraHnsausamMm ¢ y4eToM BblllenepeyuncneHHbix gaktopos, 6y-
AYT pasHbIMU ANSi pasHbIX NyTeli. XapakTepucTuku 6e30nacHOCTU U XOfO0BbIX KayecTB fOMKHbI 6biTb NpefBapuTensHO
npoBepeHbl B MpoLecce UCMbITaHWA, Npexje Yem penbCcoBble KOMMyHWKauuu 6yayT BBeAeHbl B 3KCMyatauuio.

TpeboBaHus, HeobxoauMble AnA ob6ecnedyeHus 3afaHHbIX XapaKTePUCTUK HafEXHOCTU, IKCMayaTaluMoHHOl ro-
TOBHOCTW. PEMOHTONPUIOAHOCTU U yf06CTBa 06CNYXXUBaHWSA, MOTYT BCTynaTb B NPOTUBOPEUMne C pelleHnsamm, obecneun-
BalOLLMMN ocnabneHne nepefaBaemoil yepes rpyHT BUGpaLMM 1 Nepen3nyyeHHoro wyma. NoatoMy Heo6Xxoanmo, YTobbI
3TV pelleHns SABASNNCHL COCTaBHOW YacTbio KOMMNEKCHOTO NPOEKTUPOBaHUSA HOBbIX PeNbCOBbIX KOMMYHMKALWIA.

B.2.2.3 KOHCTpYKUUA TPaHCMOPTHOro cpejacTtsa

B oTinume 0T BO3JYyLLHOrO LyMa BCEro HECX0/bKO XapaKTepUCTUK KOHCTPYKLIMM PeNbCOBOr0 NMyTW BAUSIOT Ha nepe-
flaBaeMyto BMOpauMIo 1 NepensnyyeHHblii WyM. TakumMu XapakTepucTukamm siBAsitoTcs:

a) >KecTKOCTV MepBoOli 1 BTOPOW CTyneHeli peccopHOro MoABeLUUBaHWA (YeM OHa MeHbLUe, TeM nyulle Aaxe B
OoTCyTCTBUE feMNnpupoBaHus):

b) HenogpeccopeHHas macca (ONTMManbHOe 3HayeHVe 3TON XapaKTepPUCTUKM 3aBUCUT OT KOHCTPYKUUW penbco-
BOrO NyTwn);

c) obuas macca TpaHCNOPTHOro CpefcTBa (YeM MeHbLUe, TeM nyuylue);

d) HEpPOBHOCTbL NOBEPXHOCTWN KataHus Koneca (Mo BO3MOXHOCTU AOMKHA ObITb YMEHbLUEHA);

e) ynpyrue anemMeHTbl Konec [MPYMeHeHne Konec ¢ ynpyrummn aneMeHTamm o06bI4HO ynyylliaeT BU6PON30HMpYoLL e
CBOIiCTBa CUCTEMbI YNpyroi onopbl penbcoB (Hanpumep, NONHONOBEPXHOCTHON OMOpPbl), HO MOXET YXYALUNTL BUGPOU30-
NvpytoLve CBOICTBa CUCTEMbI C NAaBaOLLMMU MANTamm).

Bce Bbllleyka3aHHble XapakKTepUCTUKM (Hapsify C pacCMOTPEHHbIMU XapaKTepucTMKamMu KOHCTPYKLMK nyTu)
UrpatoT BaXKHYIO PO/ib NPU OLEHKEe HaAeXHOCTU, 3KCnayaTaunoHHON roTOBHOCTW, PEMOHTONPUIOAHOCTU 1 ya06CcTBa 06-
CNYy>XMBaHWSA PeNbCOBbIX KOMMYHUKALWNA, a Takke U3LepXKekK X akcnnyatauun. NoatoMy mMepbl ocnabneHus suépaumm,
KOTOpble cnegyeT paccmMaTpvBaTth Kak COCTaBHYHO YacTb B O6LLEM MPOeKTMPOBaHWM TPAHCMOPTHOrO CPeAcTBa, 4acTo
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6yAyT pe3ynbTaToM KOMMPOMMCCHOTO PeLUeHnsi € y4eToM 3KCnayaTauMoHHbIX TpeboBaHWii K penbCoBbIM KOMMYyHMKa-
umsam. HanbonbLunii achekT (C TOUKM 3peHnss NnepegaBaemMoli BUGpauumn 1 nepensnyyeHHoro wyma) MoXeT gaTb COBMe-
CTHOE MPOEKTNPOBaHWE PenbCOBOro MyTW W TPAHCMOPTHOrO CpeAcTBa.

B.2.2.4 CKOpOCTb [IBUXXEHUSA TPaHCMOPTHOro cpejcTBa

CKOPOCTb fIBUXEHUSI TPAHCMOPTHOrO CPeACcTBa — OfHa U3 BaXKHEMLUMX XapaKTepUCTUK C TOUKWU 3PEHUsI BbIrogbl
aKcnnyaTauun penbcoBbiX KOMMYHUKaLMWA. Kpome TOro, nameHeHne CKOpOCTY ABMXKEHUS 00bIYHO He siBnseTca addek-
TUBHBIM CMOCOG0OM CHMKEHNS BUGPpaLmmn. Mo3ToMy perynnpoBaHme CKOPOCTY ABUXKEHUSI TPAHCMNOPTHOrO CPefCcTBa Henb3s
paccmaTtpvBaTb B KayecTBe TUMMYHOrO cpeAcTBa ocnabneHus nepejasaemMoi BMGpauuy U nNepensnyyeHHoro Lyma.

B.3 OcnabneHune Bnbpaynmn Ha Nyt ee pacnpocTpaHeHuns

TpaHLuen, BbIpbITble Ha NYTU pacnpocTpaHeHUs BMGpaumm OT UCTOYHWKA A0 O6beKTa BO3[eliCTBUSA, OObIYHO He
peLlatoT Npobaemy. MNMPUUNHO 3TOMY Cly>XXUT 6onbluas AnNMHa BOMHbI pacnpocTpaHeHns Bubpauun. Kak cnegcteue, ata
BOMHAa AndparupyeT Ha AHe N CTeHKax TpaHlewn 6e3 cylecTBEeHHO! MoTepu 3HepruvM B aHaIU3VpyemMoMm juanasoHe
4acToT. Uto6bl peanbHO ocnabutb nepejgasaemyto BU6bpaumio, TpaHlles o/MKHa 6bITh JOCTATOUYHO ry6oKol 1 cooTBeT-
CTBYIOLLMX pasmMepoB MO NepumeTpy, H4TO He BCerja BO3MOXKHO peann3oBaTtb Ha MpakTuke.

BeToHHbIe CTeHKM 1 fpyrue 6apbepbl Ha MyTW pacnpocTpaHeHus BMGpauMm MOryT gocTuratb 60nbLUel ryouHbl,
YeM TpaHLUeun, 1 nepekpbiBaTb NPAMYI0 BUAUMOCTb 06beKTa BO3AENCTBUSA U3 NCTOYHMKA (TakXke npu ycnosBuun cobntoge-
HUNSA COOTBETCTBYIOLLMX TpeboBaHWii K nepumeTpy 6apbepa). 3TO NO3BONAET B HEKOTOPOI CTEMeHN JOCTUTHYTb ocnabne-
HUA BMGPaLWK, HO TONbKO B 06n1acT HenocpeAcTBEHHO 3a 6apbepoM, NMOCKONbKY — Kak 1 B ciyvae TpaHLen — ANVHHO-
BONHOBas BMOpaumsa andparvpyet Ha kpasx 6apbepa.

B.4 OcnabneHne Bubpauuun B 06beKTe BO3aelicTBUA

Ans ocnabneHua Bnbpaunn B 06beKTe BO3AENCTBMA MOXKXHO NPUHATL cnegytoline mepbl:

a) BbIMONHUTbL NepennaHnpPoBKy (Hanpumep, pacnonoXuTb CTPOEHUSA Mojanblue OT UCTOYHWKA Bubpauun, nusme-
HUTb MONOXEHVEe aBTOMOOWIbHbLIX NAPKOBOK M CKBEPOB B MpuieraroLleli 30He):

b) U3MeHUTb 3eMneoTBefeHne (Hanpumep, NepeBecT 3eMAn B KOMMepYecKoe MCnonb3oBaHue, rae addekT
BO3jelicTBuNs BUbpauun byfeT MeHee 3ameTeH);

C) NPUHATbL Mepbl MO OTCTPOliKe Pe30HaHCOB NePeKpPbITUA OT JOMUHMPYIOLLUX MUKOB B CNeKTpe Bubpaumu;

d) ucnonb3oBartb TBEpAble HeCyLUMe NAUTbl HA FPYHTOBOM OCHOBaHWM BMECTO MOABECHbIX MAUT NepeKpbITui (Ha-
npumep, 6yHrano BMecCTO [iBYX3Ta>KHOTO >XWUOro AoMa);

€) ecnn NOoNHOCTbIO OTCTPOUTLCS OT Pe30HAHCOB HEBO3MOXXHO, MEePeHecTV X B 06n1acTb YacToT, rAe OHWN B MeHb-
weli cteneHn BOCNPYHUMAKOTCA YENOBEKOM (06bIYHO 3TO 061acTb 60Nee BbICOKMX YACTOT);

f) ncnonb3oBaTtb NEPEKPBLITUS C HU3KMMWU 3HAYEHUAMU COOBCTBEHHbIX YacToT (OAHAKO AN TakuxX nepekpbituii 60-
NeB BbICOK PUCK BO36YX/AeHNs BUGpaumn 13-3a NepeiBudXeHus nogen — cm. MCO 10137 [9));

[1) YCTaHOBUTb N30MATOPbI MEXJy MONOM W 6ETOHHLIM OCHOBaHWeM nona (nnasaroluve nepekpbITUSN);

h) n3onmMpoBaTb UyBCTBUTENbHbIE 061ACTU BHYTPY NMOMELLEHWIA;

i) n3onvposaTtb OTAe/NbHblE 3K3EeMMNSAPbl 060pyAOBaHUS, YyBCTBUTENLHOIO K BO3AeiCTBUIO BUbpauyuu:

j) U3MeHUTb aHaMnyeckoe noBefeHne CTPOUTENbHON KOHCTPYKUMK (BBECTU AMHAMMUYECKoe MornolieHne Bubpa-
UM TaM. rae OT Hee HeBO3MOXXHO OTCTPOUTLCS):

k) ncnonb3oBatb (hOPMbl KOHCTPYKLMU C Hauaydylwmnm gemndurupoBaHveM (Hanpumep, 6eTOHHble KOHCTPYKLUUKN
BMECTO CTa/lbHbIX):

1) yBennunTbL gemMnduposaHne bnarofaps UCMONb30BAHNIO CBA3AHHbIX CNOEB;

T) 3aknafbiBaTb (hyHAAMEHT 3[4aHUA B CAOSX FPyHTa C MEHbLUMM YPOBHEM BUbpauum, obecneyms ero passasKky ot
NPUNOBEPXHOCTHOIO CNOs (MPUMEHSIIOT B ClyYaB PenbCOBbIX MyTel, YNOXKEHHbIX HA YPOBHE 3eMN);

N) ycTaHaBnMBaTh YyBCTBUTENbHOE 060pYyAOBaHNe Ha hyHAAMEHTE, YI0XKEHHOM rNy60Ko B rpyHTe 1 pa3Bs3aHHOM
OTHOCUTENIbHO KOHCTPYKLUMWU 34aHUS 1 MPUNOBEPXHOCTHOTO CNOsi (MPUMEHSIIOT B Cllyvae penbCoBbIX MYTeN, YNOXKEeHHbIX
Ha ypoBHe 3emnu);

0) ycTaHaB/MBaTb YyBCTBUTENLHOE 060PYAOBAHME C ONOPOI Ha FPYHT, @ He MOABECHbIE NEPEKPbLITUSI, YTOGLI N36e-
»XaTb yCuneHms BMbpaumnm Ha pPe3oHAaHCHbIX YacToTax MepekpbITUil (XOTS AaHHble NepeKkpbITUs, UMest HU3KWe 4acToTbl
CO6CTBEHHbIX KONebaHui, Ha BbICOKMX YacTOTax BbICTyNatoT Kak NacCUBHbIE U3ONSATOPbI);

p) M30n1MpoBaTh OCHOBaHWE 3AaHus (0CO6EeHHO 3PHEKTUBHO ANA OCNnabneHns nepensnyyeHHoro Luymay;

) NPUMEHATb TPaAMLMOHHbIE CTPOUTENbHbIE Marepuabl B KOHCTPYKLUUWN Takum 06pa3oM, YTOObl OTKIMK KOHCT-
pyKumn 6bIn aHanornyeH OTKAWKY C MCNONb30BaHWEM U3O0AALUM OCHOBaHWS;

r) YANMHATL NyTb pacnpocTpaHeHus Bubpaunn € uenbio NoBbICUTb AeMndupoBaHne (Hanpumep, nojseluvBas
nepeKkpbITUS K BEpXHeli TOYke KOMOHH PaMHOW KOHCTPYKUMU BMECTO ONMpaHus Ha YPOBHE PacnonoXXeHUs nepekpbl-
™s):

S) ncnonb3oBaTb KOHCTPYKLUMW HeperynsipHoli (hopMbl ¢ paspbiBamy;

t) yTSXKeNUTb KOHCTPYKUMIO COOPYXKEHUS;

1) NOBbICUTb YPOBEHb (DOHOBOrO LUyMa 151 MAaCKUPOBKW NepeunsnyyeHHoro wyma (Mpu AoOMKHOM BHUMaHUW K
CNEeKTpabHOMY COCTaBy LUYMOB 1 6€3 yXyALleHUs BO3MOXKHOCTEl peyeBoro obLeHus);

V) Mcnonb3oBaTb CUCTEMbl aKTUBHOMO ralleHvsi BUbpauumn ¢ 3N1eKTpoMeXaHNYeCcKUMU U rmapaBanyeckuMn umc-
NONHUTENBbHBLIMMW YCTPOCTBaMM (Ha NpakKTuke Takoe pelleHVe BecbMa JOPOro W MOXeT ObiTb MCNOAb30BaHO TOMbKO B
0Co6bIX Cnyyasnx).
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MpunoxeHune C
(cnpaBoyHoeE)

MeToabl ncpeacTtBa pa3paboTku, KaNnMGPOBKU, TECTUPOBAHNSA U NPOBEPKN MOAENN

C.1 BeefeHne

MocTpoeHve Mofenn BKAOHYaeT B cebs atanbl pa3paboTKu, KaiMbpoBKW U TeCTUPOBaHUA, a Takke NpoBepKu
(BeputmkaLmmn) Ha peanbHbIX 06beKTax. Kaxkablli U3 KOTOPbIX BaXKEH NS OLEHVBAHUS MOZENN 1 NOBbILLEHNA ee TOYHO-
CTU. B HacTofWwemM MNpUIoXKEHUN NpuBefAeHbl PeKOMeHAaluumn, KOoTopble MOryT 6biTb MCMNONb30BaHbl NpU pa3padboTke
MeTO/0B OLieHNBaHNA MOJEeN 1 NOBbILEHNS ee TOYHOCTU.

Mpe>xkae BCero Ao/MKHbI 6bITb TOYHO OMpejeneHbl nokasaTenu, Ucnonb3yemble ANa OLEeHKV nepegasaemMoli BUG-
pauun 1 nepensnyyeHHoro Lyma, Ytobbl jaHHble Ha BbIXOAEe MOAEeNN W pe3ynbTaTbl N3MePeHUA MOrn GbiTb OTHECEHDI
K OJHUM ¥ TeM >Xe BENNYMHaM W YCNIOBUSAM MOMYYEHUS X 3HAUYEHWIA.

Mogenb cnepyeT Mcnonb3oBaTb TONbLKO ANS1 TEX YCNOBUI, ANA KOTOPbIX OHa Gblna npefHasHadyeHa. Hanpumep,
ecnv npu paspaboTke mMofenu 6b110 NPUHATO AoNyLleHne O NpeAcTaBNeHnn TPpyHTa B BUje NONynpocTpaHCcTBa, ee He
cnepyeT Ucnonb3osaTb 151 FPYHTA, MMEIOLLIEro CNIOUCTYIO CTPYKTYPY, a OT MOAenun, MOCTPOEHHO Ha aTane npejsapuTeb-
HOrO NPOEKTNPOBaHNSA, HeNb35 OXXMNAaTb BbICOKOV TOYHOCTM NpW ee TeCTUpoBaHun (CM. pasfenbl 8 1 9. rae onpefeneHbl
aTanbl NPOEKTUPOBaHNA W TUMbl Mofjene).

C.2 XapaKTepuUCTUKN TOYHOCTN MOfLeNun

YnpoujeHHas npouegypa OueHKM TOYHOCTU CXeMaTUYHO MNokasaHa Ha pucyHke C.1.

] r"nUMHW W IW Knmepmun norpeLsHocTb
HKnumawt™maTs Hiopagwtmxnb CUCIUMIHUMXM
npcnom n3mepeHuii Harpenyactb
CnyyaliHas
norpeLLHocTb

PucyHok C.1 — [MapameTpbl, XapakrepusyLme TOYHOCTb MeToAa

MoJ4 TOYHOCTbIO MOHUMAOT 6IM30CTb K UCTUHHOMY 3HAYEHWIO MPOrHO3HOrO (TOYHOCTL MOAENN) UK N3MEPEHHOTO
(To4HOCTb MeTofa usMepeHuit) 3HadeHust. VICTUHHOe 3HaueHne pefKo 6biBaeT 13BECTHO, MO3TOMY NpY OLEHKe TOYHOCTU
06bI4HO MPOBOAAT COMOCTaBNEHME MPOTHO3HbIX 3HaYeHWUli ¢ pesynbTatamy U3MepeHuii.

HeonpeseneHHOCTb NPOrHO3HOIO 3HAYEHUS XapaKTepudyeT N3MEHUYMBOCTb BbIXOAHbIX JaHHbIX MOfJENu, YTo CBs-
3aHO C M3MEHUMBOCTLIO BXOAHBIX flaHHbIX. HeonpeaeneHHOCTb U3MepeHuii xapakTepusyeT N3MeHUYMBOCTb pe3ynbLTaTtoB
U3MepeHuit, CBSA3aHHYI0 C U3MEHUYMBOCTbLIO YCNOBUI U3MEpeHWit (HanpumMep, U3MepeHust NPOBOAAT MPU MPOXOXAEHUU
pasHbIX TPAHCMOPTHBIX CPEACTB MU ANA Pa3HbIX Fe0NorMYecKnX yCnoBuii).

Mo U3MepUMOli NOrpeLIHOCTLI0 NPeAIoXKEeHO NMOHUMATb PasHOCTb MeXXAY NPOrHO3HbIM U M3MEepeHHbIM 3Haye-
HUAMKUIL i3mepumas norpeLHocTb MMeeT aBe coctasnstowme (cm. MCO 3534-1 [5] n GUM (25)):

- CUCTEMAaTUYECKYO NOTPEeLLHOCTb (XapaKTepu3ytoLLyto TOYHOCTb MOAenn);

- Cny4yaiiHyto MOrpeLlHoCTb (CBA3aHHYO C MOrPELIHOCTAMY NMPOrHO3HOTO U M3MEPEHHOTO 3HAYEHWA).

Ha pucyHke C.2 nokasaHbl jBe TUMUYHbIE CUTYaLMW, KOr4a npeo6najaeT Ta MAu 1Has cocTaBnstoLas u3mMeprmoi
NorpeLLHoCTy.

B) Mpeobnasaet cAyTBAKM MOrpeLlHoCTb b)) npeobnagaert cbirtebinnrurran
rBrpsivioCcTb

PucyHok C.2 — [iBe cocTaBnstolmMe M3MepnmMol NorpeLLIHocTu

11 KoHuenuus <<I/13MepVITel'|bHOI71 norpewHoCcTn» npeanonaraet, 4To cuctemMmatnyeckasa norpelHoCTb M3MepeHI/1I71
He3HauuTenbHa. B obwem cnydae cuctemMatmnyeckass norpewHocTb |/|3M€peH|/||7| TaKkKe Nnogne>KuUt oueHKe.
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C.3 leHepanbHasi COBOKYMHOCTb MPOrHO3HbIX 3HAYEHW 1 BbIGOpKa pe3ynbTaTtoB U3MepeHuii

C.3.1 O6wme nonoxkeHuns

Ana pa3paboTkn 1 KanMbpoBKU MOfenn Heo6xoavMO MMeTb Napbl MPOrHO3HbIX U U3MEPEHHbIX 3HaYeHuiA. He-
CMOTPSA Ha ro, YTO Ha NpakTVKe cyllecTByeT psj orpaHuyeHuii {CTOMMOCTb, BpeMs W3MepeHwii), B ngeane Bblbopka
[AHHbIX [OMKHA NO3BOAUTL!

- O0XBaTUTb BeCb AManas3oH W3MEHEHWli 3HaYeHUs KadKoro napametpa (CKOpPOCTU ABWXKEHWUS, pacCcTosaHWA, Tuna
TPyHTa U T. fj.). BAUSIIOLLLETO Ha pe3ynbTaT NporHosa;

- MONYYUTb CTATUCTUYECKN YCTOWUMBbIE XapaKTepuUCTUKN HeonpeaeneHHOCT NPOrHO3HOMO U M3MEPEHHOro 3Have-
HUIA.

Ana BbINOAHEHMS yKa3aHHbIX TpeboBaHUi Heo6XoAVMbI aHann3 YyBCTBUTENbHOCTU MOAenn 1 Bbibopka nsmepe-
HWiA 6onbluoro obbema.

C.3.2 AHann3 4yyBCTBUTENLHOCTU MOLEeNN

AHanM3 YyBCTBUTENbHOCTM MOJENMN NO3BOAAET OLEHUTb BAMSHWE WU3MEHEHWU OHOro MMM HECKONbKUX BXOAHbIX
napameTpoB, 3ajaHue KOTOpbIX CONPOBOXAAeTCA COOGCTBEHHON HeonpeaeneHHOCTbIO, Ha BbIXOAHbIE faHHble MOAenu.

Mpumep— [Ana HEKOTOPOWN NepeMeHHON MOTYT 6 bl Tb YCTAHOBNEHbI TP U 3HAYEHNA: MUHUMaNbHOE, Cpef-
Hee 1 MakCcMMailbHoe, MoC/e Yero nccnepyroT, Kaknepexoq o T OAHOro 3Ha4YeHus K pyromy (Mpu coxpaHeHun
HEN3MeHHbIMW 3HaYEeHN BCeX OCTaNbHbIX CYLL,eCTBEHHbIX NapamMeTpoB) N3MeHAET 3HayeHre napamMmeTpa Ha
BbIXOJ€E MOgenun.

[Nna OoueHKVN XapakKTepuUCTUK U3MEePVMO NOrpelHoCT! MOoryT 6biTb UCMONb30BaHbl MeToAbl, NPYMEHsieMble Npu
OLieHKe pucka 1 B MareMaTUyecKol cTaTtucTuke, Hanpumep metos MoHTe-Kapno.

C.3.3Pa36poc pe3ynbtaTtoB n3MepeHuii

Pa3bpoc pe3ynbTatoB usmepeHuii 06ycnoBneH M3MeHeHueM YCNoBuii ux nposefeHus. OueHuTb 3TOoT pasbpoc
MOXHO MO pe3ynbTataM MHOXXECTBEHHbIX M3MepeHWi Npu yCNoBUW, YTO 3TU U3MEPEHWUS BbIMOMHEHbI C COGMOAEHNEM
cnepyoLmx TpeboBaHuii:

- obecneyeHne BapnaTMBHOCTU MOABMXHOIO COCTaBa: U3MEPEHUS BbIMOJHAOT HE MeHee YeM ANs NsATM o6pa3LoB
MOABWKHOrO cocTasa {BO BpPeMs MX KOMMEPYECKOi aKcnayartaummn) npu ABMKEHUN Mo 3afaHHOMY MyTu;

- obecrneyeHre BapuaTMBHOCTY PeNbCOBbIX MyTei: N3MepeHus BbINOMHAIOT HEe MeHee YeM ANs NATM 06pasLoB
MOABWKHOIO cocTasa {BO BPeMsi UX KOMMEePYECKOi aKcnayatauumn) npu ABUXKEHUN NO KadKAoMy MyTu.

rae 210 NpMMeHuMO, cnegyeT obecrneynTb Takke BapuaTMBHOCTb TOYEK M3MepPeHWd. i3mepeHns Ha 3agaHHOM
paccTosiHUM OT PenbCoBOrO NyTW CnefyeT NOBTOPATb HE MeHee IBYX pa3 4N pa3HbiX TOYEK BAONb NYTW, OTCTOALLNX APYT
OT gpyra He MeHee 4eM Ha 10 M 1 He 6onee yem Ha 100 m.

C.4 PaspaboTka n kanmbpoBka Mmogenun

Hanbonee aheKTMBHbIM CPeACTBOM OonpefeneHns KoahuuneHToB mMogenn AN COOTBETCTBYHOLLMX Napamert-
poB (CKOpPOCTb ABWKEHWS, paccTosiHie OT penbcoBOro MyTW U Ap.) Ha CTagunax paspaboTknm U KanmbpoBKu saBnsieTcs
MOATrOHKa 3aBWCUMOCTEN TakuM o06pa3oMm, YTO6bl flaHHble Ha BbIXOAE MOAEeNM Haunyylum obpa3om coBnajanu ¢ pe-
3ynbTatamun U3mMepeHuii.

Mocne NpuMeHeHWst AaHHOW npoueaypbl K KakAoMy napamMeTpy MOAeNn ee MOXHO MCnonb30BaTb AN MOAENu B
uenom.

OCHOBOV fNA nocneaytoLLLero aHannsa ABnAeTcs NoCTpoeHne rpagympoBoYHOl yHKLMK (He 06si3aTeNnbHO B BUje
NPSIMON MHUKN) Ha CTagun Kanubposkn. OfMH M3 NPUMEPOB MOATOHKWN FPajyMpoBOYHOW (YHKLUW nNpejcTaBneH Ha
pucyHke C.3. [ocne 3Toro Mojesnb BO3BpaLLAlOT Ha CTaguio pas3paboTkM U MOAUDULMPYIOT TakmM 06pa3om, 4TOObI
rpagynpoBoyHas (yHKUUS nmena BWUA NPsSMON, Npoxofslieli Yepes LEeHTp KoopauHaT, ¢ KO3(PULNEHTOM HaK/IoHa,
paBHbIM eAnHULLE.

C.5 TectnpoBaHue mogenu

[na TecTMpoBaHWA Mogenn UCNonb3yloT AaHHble (Mapbl NPOrHO3HbIX U N3MEPEHHbIX 3HAYEHWI), He NPUMEHSBLLN-
ecsi Ha cTaguax pas3paboTKn U KanmbpoBKM.

MpocTeiiluM B1AOM TeCTMPOBaHWUS SIBASIETCS NonydyeHue BbIGOPOYHbIX OLEHOK CpefHero 3HayeHusi u ctaHgapT-
HOrO OTKNOHEHMWS U3MEPVMOW MOrPELUHOCTM NO pe3ynbTatam 06paboTKM pasHOCTe MPOrHO3HbIX U U3MEPEeHHbIX 3Have-
HWIA. NonyyeHHbIX AN Kaxxaol us nap. CpefHee 3HaYeHWe ¥ cTaHAapTHOE OTKIOHEHWe XapakKTepusyloT cucTemarmyec-
Kyl 1 CllyyaliHyto cocTaB/sioLie N3Mepumoli NOrpeLHoOCT COOTBETCTBEHHO. YKa3aHHblIli cnoco6, ogHaKo, He Mo3Bosis-
eT BbIBUTb 3aBMCUMOCTb CPEAHEro 3Ha4eHus 1N CTaH[apPTHOro OTKIOHEHUSI OT NMPOrHO3HOMO 3HAYeHWUs, YTO MOXET BbITb
BaDKHO MPW 3KCTPanonsiyun aHHblX Ha 06nactv, He UCNoNb30BaHHbIE NPU pa3paboTke Moaenu.

OTKNOHEHMEe CBOGOAHOrO YneHa rpajgyvpoBOYHONM MPSMOI OT Hyns U KoadduuueHTa npyu NMHENHOM YneHe ot
eIMHULIbl XapaKTepu3yoT CUCTEMaTUYECKYO MOrpeLLIHOCTb, BHOCUMYHO FpajflypOBOYHON KPMBOW ANA AA@HHOTO 3HauyeHus
aprymeHta (NpPOrHO3HOro 3HavyeHus)) — CM. pUCYHOK C.4.
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‘qrooHmadliol] — VY O MOHAdMd
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MpunoxeHne O
(cnpaBoyHoOE)

CBefileHNs 0 COOTBETCTBUM HaLMOHANbHOTIO cTaHjapTa Poccuiickoii degepayuu
CCbIIOYHOMY MEXAYHAPOAHOMY CTaHAAPTY

Ta6nuya D1

O603HaueHNe 1 HaMeHoBaHVe CreneHb O603Ha4eHre 1 HaviMeHoBaHve
MeX/AyHapoAHOro cTaHaapTa COOTBETCTBUA MEXrocyjapCTBEHHOro CTaHaapTa
MCO 2041:1990 NEQ FOCT 24346—80 «Bubpauus. TepMmuHbl 1 onpegeneHns»
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Bubnunorpacpusa

AKyCTUKa. Mi3MepeHne 3ByKOU3OMSILMM B 3[aHUAX U 3N€MEHTOB 3AaHWi

(Acoustics — Measurement of sound insulation in buildings and of building elements)
Bubpauusa n ygap. Onopbl ynpyrne. Hactb 2. TexHn4eckas UHgpopmaums, Heobxogumas
ANA NPOEKTUPOBaHWSA M301ALUM CUCTEM PenbCoBOro TpaHcnopTa

(Mechanical vibration and shock — Resilient mounting systems — Part 2: Technical
information to be exchanged for the application of isolation vibration associated with
railways systems)

Bubpauusa n ygap. OueHka Bo3gelicTBMA 06Leit Bubpaunm Ha yenoseka. Yactb 1. 06-
wme TpeboBaHms

(Mechanical vibration and shock — Evaluation of human exposure to whole-body vibration
— Part 1. General requirements)

Bubpauusa v ygap. OueHka Bo3feicTBust obeil Bubpauun Ha Yenoseka. Yactb 2. Bub-
paums B 3gaHnax (auanas3oH vyacTtoTt oT 1 a0 80 Iy)

[Mechanical vibration and shock — Evaluation of human exposure to whole-body vibration
— Part 2: Vibration in buildings (1 Hz to 80 Hz)]

Cratnuctuueckune metoabl. Cnosapb 1 ycnoBHble 0603HaveHusi. HacTb 1. Obwme cratuc-
T4Yeckne TepPMUHbI U TEPMUHBI TEOPUN BEPOATHOCTU

(Statistics— Vocabulary and symbols — Part 1: Probability and general statistical terms)
Bubpauus v yaap. Bubpauusa 3paHuii. PyKOBOACTBO MO M3MEPEHMIO BUGPALN U OLEHKE
ee BO3[elicTBUS Ha 3fjaHune

(Mechanical vibration and shock — Vibration of buildings — Guidelines for the
measurement of vibrations and evaluation of their effects on buildings)

Bo3pgeiicTBMe BUGpauumn Ha yenoseka. CpeAcTBa M3MepeHuii

(Human response to vibration — Measuring instrumentation)

Bubpauus vygap. iamepeHve 1 oueHKa BO3eNCTBUS BUGpaumm B 3faHUM Ha 060pyao-
BaHVe. YyBCTBUTENbHOE K/AVHAMWYECKNM BO3[eiCTBUAM

(Mechanical vibration and shock — Measurement and evaluation of shock and vibration
effects on sensitive equipment in buildings)

OCHOBbI pacuyeTa CTPOUTENbHbIX KOHCTPYKLUMA. JKcnnyatauMoHHas HafeXXHOCTb 3AaHuii
B YCNOBMAX BO3felicTBUS BUGpaummn

(Bases for design of structures — Serviceability of buildings against vibration)
Bubpauus n ygap. Bubpauua n ygap B 3aaHusX, rae ycTaHOBAEHO YyBCTBUTENbHOE 060-
pyfosaHve

(Mechanical vibration and shock — Vibration and shock in buildings with sensitive
equipment)

Bubpauus. N3amepeHuns Bubpauuv BHYTPU >KeNe3HOLOPOXKHbIX TyHHenel npyu npoxox-
[eHnn noesnoB

(Mechanical vibration — Measurement of vibration generated internally in railway tunnels
by the passage of trains)

AnekTpoakycTuka. Kanmbépatopbl akycTuyeckme

(Electroacoustics — Sound calibrators)

AneKTpoakycTuka. ®unbTpbl C LUMPUHONM NONOChI B OKTaBy U O OKTaBbl
(Electroacoustics — Octave-band and fractional-octave-band filters)

AnekTpoakycTuka. Llymomepbl. YacTb 1 TexHuyeckme TpeboBaHWs

(Electroacoustics — Sound level meters — Part 1. Specifications)

PenbcoBblii TpaHcnopT. PenbcoBblii NyTb. MeTofbl MUCMbITaHWA ckpenneHus. YacTb 3.
OnpegeneHne amopTnsaumMmn yaapHbIX Harpy3ok

(Railway applications — Track — Test methods for fastening systems —
Determination of attenuation of impact loads)

PenbcoBblii TpaHCNoOpT. PenbcoBbiit NyTb. Tpe6oBaHNA K XapaKTepucTukam CKpenneHus.
YacTtb 6. CneymanbHble CKpenneHus ana ocnabneHus subpauummn

(Raihvay applications — Track — Performance requirements for fastening systems —
Part 6: Special fastening systems for attenuation of vibration)

PenbcoBbIli TpaHcnopT. PenbcoBblli NyTb. KayectBo reomeTpumn penbcoBoro nytu. Yacts 1.
onucaHne reoMeTpun penbCoBOro NyTu

(Railway applications — Track — Track geometry quality — Part 1: Characterization of
track geometry)

Bubpauus B 3gaHuax

(Vibrations in buildings)

Part 3:
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