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[TpeancnoBue

Llenn n npuHuunel ctaHgapTusayum B Poccunckon degepaunm yctaHoeneHbl PegepanbHbiM 3aKOHOM
oT 27 aekadbpa 2002 r. Ne 184-d3 «O TeEXHUYECKOM pPeErynnmpoBaHun», a npasunna npUMeHeHUa HaunoHanbHbIX

ctaHaapTos Poccunckon $enepaummn —IOCT P 1.0—2004 «CtaHaapTusaunsa B Poccuinckon epepavnn. Oc-
HOBHbIE MONMOXKEHUSA»

CBegeHnsa o ctaHgapTre

1 N0AIrOTOBJIEH OTKpbITbIM aKUMOHEPHBIM OBLLIECTBOM «Hay4yHO-UCCneaoBaTeNbLCKNA LIEHTP KOHTPOMNSA U

anarHocTukn TexHudecknx cuctem» (OAO «HUL KO ») Ha ocHoBe cOBCTBEHHOIO ayTEHTUYHOMO NepeBoJa CTaH-
napTa, ykazaHHOro B NyHKTe 4

2 BHECEH TexHu4ecknm kommutetom no ctaHgaptusaunm TK 183 «Bubpauusa n yoap»

3 YTBEPXAEH W BBEOEH B OEWCTBUE TMpuxkaszom deaepanbHOro areHTeTea no TeXHNYECKoMy
perynuposaHuto 1 Metponorin ot 27 aekadpa 2007 1. Ne 586-cT1

4 Hactoswmnnm ctaHaapT uaeHTudeH mexayHapoaHomy ctaHaapty MCO 14837-1:2005 «Bubpauus.
Llym 1 Bubpauunsa, cosgaBaemble ABWKEHUEM pPenbcoBoro TpaHcnopta. Hactb 1. Obullee pykoBOACTBO»
(1ISO 14837-1:2005 «Mechanical vibration — Ground-borne noise and vibration arising from rail systems — Part 1:
(General guidance»).

[1py NpUMeHeHU HaACTOoALLEro cTaHaapTa pekoMeHayeTCcs UCNoNb30BaTh BMECTO CChINTOMHOro MeXXayHa-

POAHOMO CTaHAdapTa COOTBETCTBYIOLLIMIA MY HaLMOHabHbI cTaraapT Poccuninckon degepavumn, cBegeHUs 0 KOTo-
ObIX NPUBEAEHbI B JOMONHUTENBHOM NMPUIOXKeHWUn D

4 BBEAEH BI'NEPBbBIE

VIHgbopmauusi ob UsMeHeHUSX K HacmosueMy cmaHoapmy rnybriukyemcs 8 eXke200H0 U30agaeMoM yKa3a-
mersie «HauuoHarsribHble cmaHOoapmbl», @ mekKcm U3MeHeHUU U Norpasok — 8 eXKeMecI4HO u3oasaeMbiX UHQPOP-
MaUUOHHbIX yKasamensix «HauuoHarnbHble cmaHlapmbl». B criydae nepecmompa (3aMeHbl) Ui OmMeHb!
Hacmosuiea20 cmaHoapma coomeemcemayrouiee yaedomrieHue byoem onybriukogaHo 8 eXXxeMeCcs4YHO u3dasae-
MOM UHOpMaUUOHHOM yKa3amere «HauluoHarbHbie cmaHOapmabi». Coomeemcmeayroujas UHQopMayus, yee-
OOMIIeHUE U MEKCcMbI pa3Melllaromcs makxke 8 UHQopMaluUoHHOU cucmeme obuuez20 rnosb3o8aHuUs — Ha ogoulu-

arlbHOM caume @eOepaanoao deCHIMecmea o mMexHu4eCKoMy pecyriupoeaHuUrO U Mmemporiocetuu 6 cemu MHmep-
Heml

© CraHpgapTtuHdoopm, 2008

Hactoawun CTaHOdaPT HE MOXET ObITb NOSTHOCTLIO U YaCTUYHO BOCMNPpOHU3BEAEH, TUPaXNPOBaH U PpacClpo-

CTPpaHEH B Ka4eCTBeE OCbI/ILI,I/IaJ'IbHOFO N30aAHNA be3s pa3pelleHnNA Cbeﬂ,epaanoro alEHTCTBA N0 TEXHNHECKOMY PETly-
JTMPOBaHUWIO A METPOITOINIA
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HAUUWOHANBbHBIUA CTAHOAPT POCCUUCKOU ®PEOEPALUMN

Buopauun

LIYM U BUBPALIUA, COSOABAEMbIE OBUWXEHUEM PEJIbCOBOI'O TPAHCITOPTA

YacTtb 1

O6Lee pykoBOoACTBO

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

Nata BBeaeHnsa — 2008—10—01

1 O6nacTb NpUMEeHeHun

HacTtosawmnin ctaHaapT ycTaHaBNMBaeT obLee pyKoBOACTBO NO OLIEHKE BUOpaL M rpyHTa (CEMCMUYECKUX
BOJTH), cO3daBaeMou Npu ABMKEHUN penbCOoBbIX TPaHCMOPTHLIX CPEACTB, U ee BO3AEUCTBUSA Ha COOPYKEHNS.

[TpnBeaeH nepeyeHb PakTopoB, KOTOPblE HEOOXOAMMO NPUHMUMATE BO BHUMAHWE NpU aHannse subpaumm
rPYHTA, N AaHO obLlee PYKOBOACTBO NO NOCTPOEHUIO MPOrHOCTUYECKUX MOAENEN ANS LUMPOKOro AnanasoHa npak-
TUYECKUX CUTYaLUI (HanpuMep, B LENSAX OLLEHKN pUcKa MOBPEXAEHNS KOHCTPYKLWW 30aHUA, onpeaeneHns Bos-
OeNCTBUA BUOpaLnm Ha obutaTenen sagaHus U pasmelleHHoe B HeM obopyaoBaHue).

B HacTodlleM cTaHOapTe pacCMOTPEHbI XapaKTepUCTUKN:

- ICTOMHUKA BUOpaLun (TpaHCNOPTHOE CPEACTBO, KoNeca, PeNbChl, PENbCOBLINA NYTb, ONOPHAast KOHCTPYK-
List);

- MYTW pacnpocTpaHeHnus BMbpaLumn (COCTOSIHUE MPYHTA, PacCTOAHME [0 OObeKTa BO3AEUCTBUS);

- 0bbeKkTa Bo3aencTBUA (PyHOAAMEHT, BN COOPYKEHUST).

YcTaHOBNEHHOE PYKOBOACTBO PaCNpOCTpaHAETCA Ha penbCoBbIe TPaHCMOPTHLIE CpeaCcTBa BCEX TUMOB U BCE
CNoCcobb! YKNaaKkn PenbCOBOro NyTn (Mo 3eMne, Ha actakaae, B TYHHeNe).

HacToawmi cTaHaapT HE pacnpoCcTpaHsaeTCs Ha BUOpaL/mio, BO3HUKAKOLLIYIO B MPOLIECCE CTPOUTENLCTBA PESb-
COBbIX KOMMYHUKaLUI N NX TEXHUYECKOro 0OCNYKUBaHUS.

HacToawmnmn ctaHaapT He pacnpocTpaHseTCH Ha LYM, U3nydYaeMbl B OKpyXKaloLLyo cpey UCKYCCTBEHHbIM
COOPYKEHNEM (3CTakaaomn) Npu NPOXoXaeHUM Mo HEMY PENBCOBOIO TPAHCMOPTHOro CpeacTaa.

2 HopmaTuBHbIE CCbINKU

B HacTosiLemM cTaHAapTe UCNOSIb30BaHbl HOPMAaTUBHbIE CChINTKUA Ha cneayownin cTaHaapT:
NCO 2041:1920 Bubpaumsa n ygap. TepMuHbl 1 onpeaeneHuns

3 TepMUHBbI U onpepeneHus

B HacTodaweM cTtaHagapTe npuMeHeHbl TepMUHbl o MCO 2041, a Takke cnegylowmne TepMUHbI C COOTBET-
CTBYIOLLUMU onpeaeneHns M.

3.1 nepepaBaemMas (Uepes3 rpyHT) BUbpauua: Bubpaums, cosgasaemasi npu npoxXoxkaeHmn pensCcoBoro
TPaHCNOPTHOro CPpeacTBa, pacnpocTpaHAaLWasacd B BUAe CEUCMNYECKNX BOSTH MO 3EMHOW MOBEPXHOCTU UN Ye-
pe3 UCKYCCTBEHHbIE KOHCTPYKL MM 1 BO3OEUCTBYIOLLAs Ha COOPYXEHUS.

3.2 nepensnyyveHHbIn WymMm: LLiym, nopoxgaemblin BHYTPU 30aHUIA BUDpaLMeEn, NepeaaBacMon YEPES TPYHT
BCNeACTBME ABMKEHNS PENLCOBOro TPAHCMOPTHOro CpeacTBa.

[TpuumeyaHne— [lepensanyyeHHbln WYM HE BKNIOYaeT B €ebs akyCTUYECKUW LWWYM, HENOCPEACTBEHHO
N3rnyvyaembli NCTOYHUKOM B BO3AYLLHYIO Cpeay.

U3paaHune ochmumnanbHoe
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3.3 napameTp mogenu: KoabduumeHT unmn pyHKLMA, XapakrepusyloLwuyi(as ) noseaeHue onsn4eckoro obbek-
Ta B paMKax JaHHOW MaTeMaTU4eCKon MOAENN.

3.4 anemeHT Mogenu: BaxkHasa cocTanawoLas dpusnyeckon CUCTEMBI, ONUCbIBAEMOIN MOAENBIO.

3.5 paspaboTka mogenu: Co3gaHne MmateMaTU4ecKoro onmcaHua pusndeckoro obbekra.

[TpumeyaHne— Pa3pabotka moaenun npeactaeBnser cobon nTepaunoHHyo NMpoueaypy, B Xo04e KOTOPOW
napameTpbl, KOMNOHEHTbI U OBLWMA BN MOAENN YTOUHSOT, YTOObI MPOrHO3HbIE WU NONYYEHHbIE B pesynbrate N3aMmepeHnn
3HAYEHUs1 NapamMeTPOB HaAUMy4LWKUM 0Bbpa3omM COOTBETCTBOBANM APYr APYryY.

3.6 kKanubpoBka mogenu: [NoaroHka mogenun, ocylecTBNsieMas C Lienbo 00ecnevynTb Hauny4dllee corna-
CMe BbIXOAHbIX AaHHbIX MOAENN C pe3yrbrataMin USMepeHun.

3.7 TecTUupoBaHuUe Mmogenu: CpaBHeHUe BbIXOOHbIX AaHHbLIX MOAENU C pe3yrkTataMn MU3MepeHI, HE UC-
MoSfIb30BaHHbLIMU NPK paspaboTKke U Kannbposke Moaenu.

3.8 npoBepka Mogenu: [loaTeepkaeHne COOTBETCTBUA Pe3ynbTaToB, NMOJTy4eHHbIX C MOMOLLBH MaTeMaTK-
YyecKkon Moaenn obbekTa, NocTaBneHHOoW 3agavye MoaennMpoBaHug.

3.9 nokasatenb: [ lapaMeTp, Yepes KOTOPbIN 3a4aloT KpUTEPUX OLLEHKM 1N 3HAYEHUA KOTOPOIo NoNy4aloT B
pesynsrare NUsMepeHUn AN NporHosa.

3.10 BHOCUMOe ycuneHue: OTHoOLLeHWE Mexay 3Ha4YeHUAMI nokasarend nocre U 4o BHeCeHUa M3MeHe-
HUA B CUCTEMY.

[TpumevanHuns

1 YMeHbLlIEeHNE noKasaTenia COOTBETCTBYET OTpULATENNBHOMY BHOCUMOMY YCUINEHWUIO MNMPU €ro BblpaXXeHun B Oeum-
benax.

2 «BHOCMMOE ycuneHue» SIBNSAETCHA PEKOMEHAYEMbIM TEPMUHOM, OQHAKO HapsAy C HUM TaKXKe UCMNONb3YKT Tep-
MWH «BHOCUMbIE MOTEPU». YMEHbLUEHNE MNOKAa3aTeNnsl COOTBETCTBYET MONOXUTENBbHBIM BHOCUMbLIM MOTEPSAM MPU UX Bbl-
paXXeHnun B aeumbenax.

3.11 HenogpeccopeHHada Mmacca: ObLuas Macca KoJiec, oceil, TOPMO3HbIX AUCKOB, ABUraTens ¢ 0CEBOM
NOABECKOW, peayKTOPOB U APYTUX SNIEMEHTOB PENbCOBOro TPaHCMOPTHOrO CPpeacTBa, PacnofOXeHHbIX HUKE CUC-
TeMbl ero NoaBECKN.

4 O6LWwMe cBegeHUA O nepegaBaeMon BUGpaLMKU U nepenusnyyeHHoOM LUymMe

4.1 NpeamMeT UccnegoBaHUuA

Bubpauus, nepenasaemag Yepes rpyHT, U NePEnsfiydeHHbIN LYM MOTYT Bbl3biBaTb HENPUSITHLIE OLLYLLIEH S
Y niogen, Haxogdawmnxes B 3gaHuax. YKkasaHHble pakTopbl MOMyT Takke HEraTUBHO BIMUATL Ha YCTAHOBNEHHOE B
3aaHusAX obopyaosaHUe (Ha NpaBUbHOCTL ero PYHKLMOHNPOBAHUS), eCnii 3TO 0bopyaoBaHUE YYBCTBUTENBHO K
OMHaMUYECKNM BO3OENCTBUAM. ECnin XKe BUbpaLms, nepegaBaemasi YHepes rpyHT, 4OCTaTOMHO BbICOKA, 3TO MOXKET
COCTaBUTL Yrpo3y 1 ANs LeNMoCTHOCTU KOHCTPYKLUUN 30aHUA U APYTUX COOPYXEHUN.

HacTosLwmm cTaHgapTOM YCTaHOBNEHO PYKOBOACTBO MO MOCTROEHMIO MPOrHOCTUYECKX MOoAENeN, NO3BONA-
IOLLIUX OLIEHNUTL BO3AENCTBUE BUOpaLIMK Ha NMtoAen (HO HE XKUBOTHbLIX) U HA 000pyAoBaHWE, HAXOOALLIMXCHA BHYTPU
3gaHnn, a Takke HENoOCPeACTBEHHO Ha KOHCTPYKLWIO 3TUX 34aHUN.

Mogn owywiatoT BubpaLmio no-pasHoMy B 3aBUCUMOCTU OT €€ YaCTOTHOMO cocTasa: Yepes BUbpaLnto BCEro
Tena un ero Yacrteun B gnanasoHe ot 1 4o 80 'y, n kak 3ByK, U3NYYEHHBLIN BUOPUPYIOLLIMMW 3NTEMEHTaMK 30aHUS
(cTeHaMKn, NOJIOM, MOTONKOM) B Anana3oHe oT 16 0o 250y,

[TpumevaHwus

1 Henosek, NnOMMMO OLWYLEHNSA KONEBaHU CBOEro Tena, MOXeT BOCNPUHUMATb BUOpaunio TakKe TakTUIbHO B
bonee WMPOKOM AuanasoHe 4acTor.

2 B HEKOTOpbLIX cneunanbHbIX Criydasx npu aHanuie BO34eNCTBUA WymMa cnegyeT npuHumMmaTb BO BHUMAHNE 4acTo-
Tbl HWXKe 16 n Bbiwe 250 [ u.

3 BTopuuHbin ahdhekT BO3AENCTBUA BUBpauumn npeacrasnaetr codbon Wwym, nanyvaemoin gpebesxawmmm npegme-
TaMmun (NOCYyaO0N, OKOHHbIMW CTEKNaMu, NMoToNKamMu, CBETUNbHUKAMU, MeDenbio K Np.). ITOT WYM MOXET CO34aBaTb 3Ha-
YnTENbHbIE HEYAODCTBA, HO €ro TPYAHO ONUcaTbh KONMMYECTBEHHO, NO3TOMY B HACTOSILLEM PYKOBOACTBE HE paccMaTpuBa-
eTCHd MeXaHn3Mm ero BO3HUKHOBEHUS.

BI/I6paLI,I/IFI B 3aHUAX MOXET BJIMATE Ha COCTOAHMNE HaXOAALLETOCHA B HUXHYBCTBUTEJIbHOIO UISMEPUNTETTIBbHO-
'O MHCTPYMEHTA 1 Ha BbITOJIHAEMbBIE TEXHOJTOIMMHECKNE TNMPOLUECChI. |El,l/l&ll'l&lle‘C)H HacCToOT, I'IpI/IHMMEIEMbIIZ BO BHUMaHUE
1PU aHalln3e 3TOIO BJITMAHUA, 3aBUACAT OT KOH erTHOIZ CUTyaunA N MOXKET COCTaBJ1AdATb A0 2001w,

[MTpunmedywaHwune— ObbYMHO OCHOBHAasA 3Heprusa konedbaHunm cocpegortodeHa B gunanasoHe Hwxke 100 [u,
NMOCKONBbKY 3TO onpeaensietcsl AMHAMUYECKUMU XapaKTepucTUKamMmmn 3NeMeHTOB 34aHUS.
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[nanasoH 4acToT Npu aHanM3e pucka NoBpeXXaeHU KOHCTPYKL M 30aHUS BCNTEACTBUE BO3AENCTBUA BUDpa-
L coctaBnsaeT oT 1 Ao 500 'L, XOTS BbICOKNE 3HAYEHUSA MEXaHNYECKNX HaNPSKeHUIN, 0OYCNOBNMBAIOLLINE BbICO-
KW PUCK MOBPEXOEHUN, CBA3AHbI C HU3KOYAaCTOTHOM BUBpaunen. bonbLUMHCTBO NOBPEXAEHUA KOHCTPYKLIUM
30aHUA BCNeacTBme AeNCTBUS UCTOYHUKOB TEXHOMEHHOW NPUpPOodbl BbI3BAHO BUOpALMEN B AMana3oHe 4acToT
oT1 001501,

4.2 AcTOYHUK nepegaBaeMou BUOpaLUun

4.2.1 O6wme nonoxeHns

NCTOYHUKOM BUBpaLMKA SIBNAETCS PenbCoBbLIN TpaHCnopT. Bubpauus nepegaetcs, BUOAOU3IMEHSANACH, Yepes
penbCoBbIE MYTU Ha UX ONOPY U Aanee B rpyHT, OKpyXXalowne 3gaHnd, ABNASICb Kak CaMOCTOATENbHBIM MCTOYHN-
KOM BO3OENCTBUS, Tak U NopoXaast nepensnyvyeHHbin Wym. ICTOMHUK, NYTb pacnpocTpaHeHUs U 00 bEKT BO3OEN-
CTBUS NOKa3aHbl CXeMaTudeckn Ha pucyHke 1. NpuynHa snbpaymm — B3aMMOOeNCTBUE KoJleca U PENbCOBOIO
MyTU, Kak NoKasaHo Ha PUCYHKe 2.

N TET LT NSy
YL X2 ‘f’
L o 'i’iﬁ'

7 — NCTOMHUK BUDpauun, 2 — NyTb PacnpocTpaHeHna (Z2a — BONHbI BHYTPU Tena. CXatus, ¢aBura; 2b — NoBEPXHOCTHbIE
BONHbI. Paneq, Jlaga; 2¢ — BonHbl HA rpaHunue cpen. CtoyHnn), 3 — 0DBEKT BO3AENCTBUA (BUDpaUUS, NepensnyHeHHbIN LUyM);
4 — MNOBEPXHOCTb IPYHTOBLIX BOA

PUCYHOK 1 — [lpumMepbl MCTOYHKKA, NYTU pacnpocTpaHeHus n obbekTa BO3AENCTBUA

[1pn NpOrHo3npoBaHU1 NepeaaBaeMon Yepes rpyHT BUbpaLnm U Nepenasny4eHHoro wyma crneayeT yYnUThl-
BaTb, YTO XapaKTePUCTUKN UCTOUHMKA, MY T pacnpocTpaHeHs 1 00 beKTa BO3AENCTBUS 3aBUCST OT MHOMMX PaKTo-
POB (CM. NpUNOXeHue A), 04HU U3 KOTOPbIX Bonee cylecTBEHHbI, YeM Apyrue. aHHble Ansg NporHo3npoBaHU
OOIMKHbI ObITb onpeaeneHbl U3 ONbITa, NMUTEPATYPHbIX MCTOMHUKOB, SKCMEPTHBLIX OLEHOK UMK NO pesynsraram N3mMe-
DEHNA Ha MECTE.

TOYHOCTb NPOrHOCTUYECKOU MOAENN 3aBUCUT OT €€ HasHavyeHUda 1 onpeaenseTcs NonHOTON y4eTa BCeX
CYLLECTBEHHBLIX pakTopoB 1 3HAHUEM 3HAYEHN COOTBETCTBYIOLLUX NapaMeTpoOB.
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1 — paccTtosiHne MeXxay OnOPHbLIMU 3NIEMEHTaMUN MyTU, 2 — PAaCCTOAHNE MEXAY KONECHbIMU NapamMn TerexKkn, 3 — paccTosHme
MEXOy COCEeAHUMU TENeXKamn COCegHUX BAaroHoB, 4 — paccTosiHME MeXOy Tenexkamm OAHOro BaroHa; 5 — mMexgyBaroHHoe
PACCTOSIHNE

a) XapakTepHble napameTpbl UCTOYHMKA BUbBpaumm

I“IIJ.B:J.: TEIRTE

10

7 — CKOpPOCTb ABWMXEHUSA Vv; 2 — 41acTb Macchl Ky3oBa M,, 3 — 4YaCTb MaccChl TENeXKNU Mg 4 — HenoapeccopeHHas macca my,
5 — HEPOBHOCTb NOBEPXHOCTU 0DoAAa Koneca, 6 — HEepPOBHOCTb MOBEPXHOCTU KaTaHWA penbca; / — uMneaaHc penbsca; 8 —
MOAESNb CUCTEMbI «PENbC — KONeco», 9 — Moaesnie CUCTEMBI KOCHOBaHUE — penbe»; 70 — mMnegaHc rpyHra

b) AnHamunyeckasa moaenb CUCTEMbI «PENbCOBbIM NMYyTb — TPAHCMOPTHOE CPeaCTBO»

PucyHok 2 — OnuncaHne nctounmka subpauum, nuct 1
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X —vacrtoTa, [y, Y— cuna, ab; 7 — coctaBngawowan Ha 4actoTe MNPOXOXASHUA OMOPHLIX 3NEMEHTOB NyTU [anemeHT 7 Ha pUcyH-
Ke 2 a)], 2 — cocraBndaoLlan Ha HacToTe NPOXOXKAEHUA KOMECHbIX Nap TenexekK [oNeMeHT 2 Ha PUCYHKe 2 a)]; 3 — cocTaBnaroLwas Ha
4ACTOTE MPOXOXAEHUA TENEeXeK OAHOro BaroHa [onemMeHT 3 Ha PUCyHKe 2 a)]; 4 — COCTaBnfawuwasa Ha 4acTtote NpoxoXxaeHus
TENEXEK COCeAHNX BAaroHOB [aNeMeHT 4 Ha pUcyHKe 2 a)]; 5 — cocTaBnawas Ha 4acToTe NpPOXOoXAeHUA BaroHoOB [anemeHT 5 Ha

PUCYHKEe 2 a)]; 6 — mpokononocHaa Bmbpaunsa, CBA3aHHAA ¢ HEPOBHOCTAMU KONEC N PEnbCcoB

[TpumedaHwne—YacTtoty npoxoxaenus f,, [ 'L, COOTBETCTBYIOLLYIO 11-MY XapakTepHOMY PacCTOAHUIO [, M [CM.
PVUCYHOK 2 a)], onpeaensiioT Yepes CKOPOCTh ABUXEHUSI TPAHCMOPTHOTO CpeacTBa v, km/y, no dopmyne f. = v /(3,61 ).
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X — vactota, [u (0OTNoXeHbl cpeaHereoMeTpudeckne 4actoThl TPETLOKTABHbLIX (PUNBTPOB), Y — BHOCUMMOE yCUneHune Budpaunm
(OTHOCUTENBHO 3TASNIOHHOINO PEenbcoBOro nyTtn), Ab

e) MNpnmep BHOCMMOIO yCcuneHus Bndpaunm, paccunTaHHOro anst Mogenn Ha pucyHke 2 b)

PUCYHOK 2, NNCT 2

4.2.2 MexaHu3m BO36yXXaeHnsa sudopayuu

[TprynHamu Bo30YKaeHUA BUBpaLIUM ABNAKOTCS:

a) ABXKYLUMECHA Harpys3kn (KBasucTaTUYecKoe BO3DYXOEHUE), T. €. NEPEMELLAILNNCA BMECTE C ABUXKE-
HUEM noesaa Npornd Nyt U onopHon cuctemMsl. Ecnn saadomnkcmnpoBaTh TOUKY HA PENBCOBOM MYTU, TO AEUCTBYIO-
LLIME B HEW NMEPEMEHHbIE HArpy3KM Bbi3bIBAIOT MOSIBIIEHNE N3TMOHBLIX BOMH Kak B caMUX pernbcax, Tak U B Npuse-
ratolem rpyHTe. MexaHnam 3Toro Bo3oyKaeHUs eLle He N3BECTEH B AeTansix (B TOM Y1cne, BNUAHME rpaHUYHbIX
YCIOBWIN, HEOOAHOPOAHOCTEN NYTU U TPYHTA Ha pacnpocTpaHeHne BOMH ). ECNnn BbICOKOCKOPOCTHOM COCTaB ABMKET-
CA MO NMYTU, YITOXEHHOMY Ha MATKUIA TPYHT, TO CKOPOCTb €ro ABMXKEHWUA MOXKET NMPEBbILLIATE CKOPOCTb pacnpocTpa-
HEH WS NOBEPXHOCTHON (P3NEEBCKOW) BOMHbI B TPYHTE. DTO NMNOPOXKAAET BMOPaLA BbICOKOTO YPOBHSI NOAOOHO TOMY,
KaK MoNeT CBEPX3BYKOBOIro cCaMosieTa ConpoBOXKAaETC 3BYKOBLIM yAapoM. bonee Bcero Takasi BUbpauust BNUSIET
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Ha COCTOSIHME caMUX NyTen. [ns pelueHnst AaHHOW NpobnemMbl 6annacTHbIN CNOoN PENbCOBOro NyTU YCTPaUBAIKOT HA
YNNIOTHEHHOM FPYHTE UM HA BETOHHLIX NNUTaX CO cBaHbIM PYHOAMEHTOM, KOTOPbLIN AOCTUraeT bornee NNoTHbIX
CnoeB rpyHTa. Ecnn penbcoBbi NyTb NPOMOXEH B TYHHENE, TO ero obaenka n obpartHbiv cBo4 obecneymnsarT
XKECTKOE OCHOBaHWUE, KOTOPOE YMEHbLLUAET YPOBEHL BUDpaLIUK, pacnpOCTPaHAIOLWENCA B OKPYKaOLLNN TPYHT;

b) HEPOBHOCTU NOBEPXHOCTEN KaTaHUS Konec U penbcoB. CNydYanHble HEPOBHOCTU B 30HE KOHTaKTa penbca
C KONIECOM BbI3bIBaKOT BO3OYKOEHWNE BCEN CUCTEMbI K TPAHCNOPTHOE CPEACTBO — PENLCOBLIN NYTb». TakMe HEPOB-
HOCTW NMOABNATCSH, B NEPBYIO ovepedb, B NPOLEeCcCce U3roTOBIEHUSA, MO3TOMY NPU NPUEMKE B akcnyaTauuio
COCTOSIHME KoNec U NyTen AO/TKHO ObITb NOABEPIHYTO KOHTPOMO. OOHaKO 3TO HE MOXET 3aLUTUTL OT NOABNEHUS
HEepPOBHOCTEW B NpoLiecce akcnnyaTtauuu,;

C) napameTpuyeckoe Bo3dyxaeHue. Ecnu penscosasi onopa MMeeT AUCKPETHYIO CTPYKTYPY — Lwnanbl, ymn-
pyrue noayLKku nosepx 6€TOHHOro 0OCHOBaHUA (B OTNUYUE OT 3arnybneHHbIX B OETOH PENBCOB), TO KONECO NP
KAYEH N NO PENBLCY «4YBCTBYET» UBMEHEHNE XKECTKOCTU ONopkI. [epeMeHHasd cuna ynpyrocTt co3aaeT Korneba-
HNA KoJeca U penbca Ha YacToTe, 3aBUCALLIEN OT CKOPOCTU ABWKEHUA TPaHCMOPTHOIO CpeacTBa U NPOCTPaHCTBEH-
HOW AUCKPETHOCTM OMNopbl. [lpyras ANCKPETHOCTb (M COOTBETCTBYIOLLME €N YaCTOThl BO3DYKOEHUS) XapaKTepuay-
ETCS PACCTOSIHUAMU MEXKAOY OCAMM KONECHbLIX Nap N TeNeXKamn. EcnnvyacTtoTel BO3OYXAEHWUHA COBNAaAAalOT C COb-
CTBEHHbIMUW YacTOTaMM TPAHCMOPTHOrO cpeacTBa UM CUCTEMBI « TRAHCMOPTHOE CPedCTBO — PENBCOBLIN NMYTb», TO
konebaHua NyTU U oOKpyKaloLWero rpyHTa MoryT ObiTe BeCbMa 3Ha4YUTENBHBIMU;

d) nedekTtbl konec (penbcoB). [ToOMUMO HEPOBHOCTEN HA NOBEPXHOCTSX KaTaHUA KOJTEC U PENBCOB MOTYT
Habnaatsca bonee rpyoble AedeKTbl, BO3HUKAIOLWWE NMPKY aKCnyaTaunun TPaHCNOPTHLIX CPEACTB 1N PENBLCOBOO
yTU. Hanbonee cepbesHble AedeKTbl PENBCOB CBSA3aHbI C BbIOOMHaMU. BbIGOMHBI MOTYT NPUCYTCTBOBATL U Ha
MOBEPXHOCTU KATaHUS KOMNEC, ANA KOTOPbIX, KDOME TOro, XapaKTepHbl Takue AedeKThl, Kak 0BaNlbHOCTb DOPMBbI,
ancdanaHc n skcueHTpncuTeT. Co BpeMeHeM AedeKThbI HaKanMmMBarTCsl, 0CODEHHO ECINN PENbCOBLIE KOMMYHUKa-
L1 He obecnevYeHbl CBOEBPEMEHHBIM U AOMKHBIM TEXHUYECKUAM YXOO0M:;

€) paspbIBbl PENBLCOBOro NMyTU (Ha CTPENOYHLIX NepeBoaax, B rMyxux nepeceyeHunsx, B CTbikax penbcoB
N T. O.), Bbl3blBaKOLME NoaBneHne yaapos. Ecnu ANUHBI CThIKYIOLWMXCS UNU CBapPHbIX PENTbCOB PaBHbI pacCcTod-
HKO MeXay TenexKkamMmn BaroHoB, YPOBEHb BUOpaLM MOXKET CYLLIECTBEHHO BO3PAaCTMU;

f) nogBecka TpaHCNOPTHOIo CPEeAcCTBa;

g) cnydyaunHble Unm nepuogndeckne NsMeHeHunsa TBepaocTu CTarlbHOU MOBEPXHOCTU PENBCOB, ABNAIOLLMECH
cneacTeueM aedekTta U3roToBneHUs Unn (bonee BEPOSITHO) PE3YNLTAaTOM CTapeHU PENBLCOBOro MNYTH;

h) Harpy3k B nonepevyHom HanpaseHUU, B YaCTHOCTU NMpU ABWKEHUN TPAHCNOPTHOMo CpeacTsa No 3akpyr-
NeHHOMY y4acTKy NyTW Manoro paguyca Unu rnpu NpoxoXxaeHn cTpenoYvHbiX NepesoioB;

|} U3SMEHEeHWE peXXuma ABMKeHUA. YCKopeHMe Unn TOpMOXeHMe TRaHCNOPTHOro CpeacTBa CONPOBOXAAETCS
BO3HMKHOBEHUEM NMEPEMEHHbIX CUN U, COOTBETCTBEHHO, BUOPaLUEN;

|) 9KCTpemMarbHble BHeLWLHME paKTopbl. Hanpumep, Temnepartypa U BNaXKHOCTb FONTOBKU pernbca BUsIoT Ha
ee U3HOC N, CNieaoBaTeNbHO, NOABNSIOLLYIOCS B Pe3ynbTaTe 3TOro Bubpavuio.

YpoBeHb BUbpaLnn, 00ycnoBneHHON BblLLENEPEYNUCNEHHBIMN MPUYMHAMK, 3AaBUCUT OT BXOAHbIX MMMNEOaH-
COB roSf1I0BKM penbca 1 0boaa koneca B 0b6nacT UX KOHTaKTa.

3HavYeHne BXoAHOro uMneaaHca rofioBkU pernbca onpeaenseTca KOHCTPYKLUUEN BEPXHETO CTPOEHUSA Penb-
COBOro NyTU, ero OCHOBaHUA, a TakKe XapakTepucTmkamm npunerarLero rpyHra.

BxoaHon nmnegaHc koneca B uccnegyemoin obnacti YacTtoT 3aBUCUT B OCHOBHOM OT HEMOAPECCOPEHHOM
MaccCbl TpaHCNOPTHOro cpeactea. OaHaKko Anst )XeCTKOW NoaBECKU (HanpuMep, 13-3a OTCYTCTBUSA AOMKHOMO TEXHN-
YeCcKOoro yxoaa unum scneacrane oCobeHHOCTEN KOHCTPYKLIMK AeMndpepa 1 ero noBeAeHNS Ha BbICOKMX YacToTax)
OONbLLUOE 3HAYEHNE UMEET TakKKe 00l ast Macca TPaHCMOPTHOro CPeEACTBA BMECTE C IPY30M.

4.3 PacnpoctpaHeHue BU6pauuu

Ecnu penbcoBbiv NyTh MPONOXKEH MO NOBEPXHOCTU 3€MMN UINN HA 3cTakaae, BUbpauuda nepegaeTcs Yepes
'PYHT B OCHOBHOM B BUAE NOBEPXHOCTHbLIX BOJTH.

Ecnn penbcoBbIv NyTh NPOXOAUT YEPES TYHHESb, BUOpaLUA NepeaaeTcst YHepes rpyHT B BUAAE NPOAONbHbIX U
COBWroBbIX BOMH. Ha HEKOTOPOM PacCTOAHUM OT TYHHENS, KOTOPOE 3aBUCUT OT €ro rnyobuHbl, Npeobnagatowimin

BHOBb CTAHOBSATCS NOBEPXHOCTHbLIE BOSHbI.

Bubpauua n nepensnydeHHbln LLYM Ha 06bekTe BO3AeNCTBUA HabnoaaTcA B AnanasoHe 4acToT Npubnnau-
TenbHo oT 1 go 250 Mu. g HekoTopbIX BUOOB rpyHTa (HAanpuUMep, cKanbHOW NOPOAbl), a TakKe NP Hamm4nu
)KECTKOW CBA3N MeXay 34aHNeM U TYHHEeNneM Unm Korga 3gaHue pacnosioXXeHo Ha HeBOonbLOM PacCcTOAHUN OT
TYHHENA U dyHAaMEHT 3A4aHUSA U CKalbHYI0 NOpoay pasaenisieT TONbKO TOHKUIA CNOW rpyHTA, CYLLECTBEHHON MOXKET
oKkasaTbcs BUOpaLus Ha bonee BbICOKUX YacToTax.

BannacTtHbI crnon penbcoBoro NyTy pabotaeT Kak dunbTp HKHMUX YacToT, NoAaBSIsAsa cocTaBnaloLme BUO-
paLun B BbICOKOYACTOTHOW obriacTu crnektpa. [pyHT Takke obnagaetr aemMndupyowMmMmn CBOMCTBaMN, NMO3TOMY
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C YBENMUYEHNUEM PACCTOAHUSA (B 3aBUCUMOCTU OT MaTepuara rpyHTa) B CNekTpe 4acToT BUbpaL M Ha4nHatoT Npeob-
rnagaTtb HA3KOYaCTOTHbIE cocTaBndaloLwWwme.

Ecnu 3gaHne HaxoanTca B NPSAMOM KOHTaKTE € TYHHENEM (T.€. TYHHENb SIBMSAETCHA COCTAaBHOW YacTbio PyH-
nNamMmeHTa 3aaHus), OCHOBHONM MYTb NMPOXOXKAEHUS BOMNHbI NEXUT YEPE3 KOHCTPYKLUIO 30aHUs, MOSTOMY MPOrHOCTU-
Yyeckasd MoAENb AOTKHA YHUTBIBATh AUHAMUYECKUE XapaKTEPUCTUKN STOM KOHCTPYKLKUK. Bubpauusa byaet nepena-
BATbCH HA KOHCTPYKLUIO HE TOSMbKO Yepe3 NPoaoSibHbIE N CABUTOBbLIE BOMHbI, HO TAKXKe UMETb BUA U3rMOHbIX
KorebaHnA.

[Tpn aHanun3e pacnpocTpaHeHust BUbpaLun cneayeT NPpUHUMAaTb BO BHUMAHUE BCE OO BEKThI MICKYCCTBEHHOW
Npupoabl, BCTpeYaLwWwmecs Ha ee NyTu (TYHHENW, KOMMYHUKaLWN, KaHanusauuo, apMaTypy 1 np.), a Takke, npu
HeOBXOAUMOCTU, BNUAHME FPYHTOBLIX BOA.

Chneayert TwaTenbHO oLeHUTb AeMndoupyrollme cBOUCTBa rpyHTa. BogoHachkILWEHHbIV NOPUCTbIA IPYHT MO-
XXET BHOCUTb BA3KOE AeMNndprnpoBaHme Ha BbICOKMX YacToTax. OaHako rnobansHo ynpollaTe MoOAENb pacnpocTpa-
HeHns1 BUbpauun (HanpuMep, npeanonaraTb Hanm4mne BA3Koro AemMndpnpoBaHnsi BO BCEM AnanasoHe YacToT) Cle-
ayeT ¢ 60NbLION OCTOPOXHOCTLIO, MOCKOSIBKY 3TO MOXKET NPUBOANTL K CYLLIECTBEHHBIM OLLIMOKAaM NPOrHo3a, 0Co-
OEHHO Ha BbICOKMX YacToTax. B OTCyTCTBUE 3HAYUTENBHbIX MEXaHUYECKNX HAMNPSPKEHWUN IPYHT ODbIMHO paccMmaT-
PUBAIOT KaK NTMHEUHYIO CUCTEMY, XOTS B ODLLEM cliyvae CcTeneHb HEMMHENHOCTU B NMOBEAEHUN FPYHTA B TON UMK
MHOW MEPE 3aBUCUT OT AENCTBYIOLLINX B HEM HANPSKEHUN. HeoBX0AUMOCTbL yYUTbIBATL HEMUHENHBIE 3P PEKTHI
3aBUCUT OT TUNa Modenu 1 bonee aetarnbHO paccMoTpeHa B pa3saerne 9.

[Tpumevanunme 1 — CnouctocTb NPyHTa MOXET NPUBECTU K PA3HOMY OCNabneHnto CoCTaBnsaioWmnX pasHbiX
YYACTKOB CNEKTPa NMpu pacnpocTtpaHeHnn subpauuwn.

[TpyumevaHune 2— YNpoweHne reoOMeTpun rpaHny, Mexay pasHbIMU CIOSIMU TPYHTA MOXET B HEKOTOPbIX
cnydasix npuBoanTb K BONbWNM OWIMOKAM NporHo3a.

4.4 O01beKT Bo3gencTeus

Nccnegyembi AnanasoH YacToT BUbpaLnM U NepPENsNy4eHHOro LymMma B 34aHUAX COCTaBNSAET NPUOIN3K-
TenbHo oT 1 0o 250 I'y. CocTaensiowne Ha 6onee BbICOKMX YacTOTax MOryT HabnoaaTbesl AN rpyHTa HEKOTOPbIX
BUAOOB (HAaNpUMep, cKanbHOM Nopoabl) Ha NyTU pacnpocTpaHeHNd Bubpaunum nnum npyu Hann4dmm NPpaMoun MexaHu-
YeCKOoW CBA3U 30aHUA C TYHHENEM.

[TporHocTuyeckast Moaens AoIkKHa BKMOYAaTE B Ceb nepeaaTtodHyro oyHKLMIO MeXay cBOOOAHBLIM NOSMEM U
hbyHAaMeHTOM 30aHUA. Moaenb AomKHa yYUTbIBATb BO3MOXHbIE YCUNEHUS UMK OCnabeHns nepegasaemMomn B1b-
paunn Ha pasHbIX YacToTax BCreacTemMe 0COOEHHOCTEN YaCTOTHbLIX XapaKTEPUCTUK ANEMEHTOB KOHCTPYKLIMKX 30a-
HUAA (HANPUMEP, MEXAYITAKHLIX NEPEKPLITUN).

Cneacrtenem BUbpaLnm rpyHTa MOXeT ObITb U3NYyYEHNE LyMa B MOMELLEHUAX. DTO U3NYYEHNE SABNSIETCH
MPOCTPaHCTBEHHO- U YACTOTHO-3aBUCUMBbIM U ONpeaenseTcs N3nyvyaTerisHoN CnocobHOCTLIO ANIEMEHTOB KOHCTPYK-
LK1 30aHUN, a Takke HasHavyeHneM nomMmeLlleHn. lNpn moaenmposaHm obbekTa BO3AENCTBUS HEODXOAMMO Y4YN-
TbiBaTb POPMY NOMELLEHUN U YCTTIOBUSA NX UCMOMb30BaHUS (HanpumMmep, Moaenb AN XXUnon KoMHaTbl MOXKET ObITb
MHOW, YeM Ansi 6ONbLLLION ayauTopun).

5 ®opMbl BO34EeUCTBUA NepegaBaeMon BUOpauum n nepensnyyvyeHHoOro wyma

5.1 O6wme nonoxeHUs

B HacTosLeM pasgene pacCMOTPEHO BNUSIHUAE BUOpaLMn, NepeaaBaeMon YEPEI NPYHT, U NEPEUINTYHEHHOTO
LLIyMa B COOTBETCTBYIOLLMX AManasoHax YacToT Ha 3[aHUsl, HaxoasLWnXcsl B HUX Noaen n obopyaoBaHune, YyB-
CTBUTENBHOE K AMHAMUYECKUAM BO3AEUCTBUAM, & TAKKE BO3MOXHbIE YPOBHU BUOpaLUun Anst BO3AEUCTBUN pasHbIX
BLOOB.

5.2 Bo3pgeuctBue BUOpaUMn Ha nwoaeun B 3gaHuUax (ananasoH Yactot oT 1 4o 80 'w)

Bubpaunsa KoOHCTPYKUUW 30aHUA MOXKET OLLyLLAaTbLCA HaxoasaWwWnMMnUCH B HEM NIOABMU U OKa3bIiBaTb Ha HUX
pa3Hoe BNUAHNE — OT yXyALUEeHUA OBLLEro Ka4ecTsa XXU3HN 40 CHMXKEHUSA NPOU3BOAUTENLHOCTU Tpyaa. Bo3aeun-
CTBUE BUBpaLnn Ha nogen B 3gaHusix paccmoTpeHo B UCO 2631-2 [4].

YpoBHU BUOpaLn, co3gaBaemMon B 3gaHnsX 611IM3KONpoxXoasilM TpaHCNOPTHLIM CPeaCTBOM, TAKOBbI, YTO
MOTYT BblI3blBaTb HEAOBOSLCTBO, ANCKOMMOPT, CHUKEHWUE KaYEeCTBa BbINMONHAEMOW PpaboThl U B peAKUX Cnydasx
NPUBOAUTE K HAPYLLUEHWUIO 300P0OBbLA.

NCO 2631-2 [4] ycTaHaBnnBaeT PyHKL IO HACTOTHOW KOpPEKUUN ANS OLUEHKN BO3AEUCTBUSA 0DLLEN BUDpa-
LI HA YeNOBEKa BHYTPU 34aHUIN 1 PYKOBOACTBO MO OLIEHKE Xafiob Co CTOPOHbLI HACENEHUS Ha pasapaatoulee

fencTaune BubpaLmn.

[TpunmedaHne— Bubpayma MoxeT owywaTeCsl BU3yanbHO, HAaNpUMeEp Yepes packaunBaHne NoaBECHbLIX
CBETUNBHUKOB. ITO OObLIYHO XapakKTEpPHO B Criy4vae ABWXEHWUS1 TPaHCMOPTHOrO cpeacTeBa no peribCcoBOMy NyTU Ha YPOBHE
3eMIun (He B TYHHENE).
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5.3 Bo3gencreue nepensniyyeHHoro wyma (amanasoH Yyactot ot 16 4o 250 u)

[lepensnyyeHune Lyma npoucxoauT Toraa, Koraa sadvacTyio HeollyTuMast Bubpauunsa Bo30yKaaeT konebdbaHus
naHenen sagaHusa, 1 HekoTopas YacTb KonebaTenbHoOM 3HEPTUK U3NTyYaeTcsl B BUAE CNbILLMMOro Wwyma, 00bIMHO
BHYTPb NomMelleHUN. ['lepensnydyeHHbIN LyM Yalle accoLUMpyoT ¢ ABUXKEHMEM Noe3aoB BHYTPU TYHHENEN, No-
CKOMNbKY B 3TOM crydae 3aaHue NoNHOCTHLIO 3KpaHUPOBaHO OT Nepeaadu LymMa no Bo3ayxy 1 subpayms 3eMHoOn
TOBEPXHOCTU — €AUHCTBEHHBIN UCTOYHWUK CO34aHuUst Takoro wyma. OaHako oH MOXKET ObITb CBSI3aH U C ABUXKE-
HUEM MO PENLCOBOMY NYTU Ha NMOBEPXHOCTU 3€MIU, ECI OKHa NOMeLLEHUA BbIXOAAT Ha NPOTUBONONOXHYIO CTO-
DOHY.

[TepenanyvyeHHbIn LLYM MOXET Bbi3bIBaTb HEAOBOMNLCTBO OOUTATENEN 30aHUN N MeLLaTb UX AEATENBHOCTH.
BbICOKUN YPOBEHb LLUYMa MOXET CINY>XXUTb MOMEXOU CHY.

[TpumMmevaHMs

1 MNepensny4veHHbin Wym 0B6bIMHO BOCMPUHMMAETCH Yepes3 BO3AyX, HO Nnogn, nexawme, HanpumMmep, Ha KpoBaTw,
MOIYT BOCMPUHUMATDL KaK LWYyM A0CTATOYHO crnabyio Bubpauuto, ecrnv oHa nepegaeTtcst No KOPnycy KpoBaTtu N BO34ENCTBY-
eT HENoCpeACTBEHHO HA YLWHbIE KOCTMN.

2 [pebesxaHne HEKOTOPLIX NpeagMeToB CnocobHO co3aaTth WyM Ha Bonee BbICOKMX YacToTax (cMm. 4.1, npumeva-
Hue 3).

5.4 Bo3pgencrteue Bubpaunu Ha 3gaHua (ananasoH yactot ot 1 4o 500 ')

Bubpauuns BbICOKOro YPOBHSA UM DONLLLOE YACNO LIMKNOB MOBTOPAOLLMXCH MMMNYNBCHBIX BO3AENCTBUN MO-
YT MPUBECTU K MOBPEXKOEHNIO KOHCTPYKLIUMW 30aHNS1 MNOO HEMOCPEACTBEHHO YEPE3 MEXaHNYECKUE HANPSXKEHNS
(aedopmaL ) B KOHCTPYKUMU, MO0 Yepes ocaaKy cnabocessaHHOro rpyHTa. Bubpaums, nprusoasilas K noBpex-
OEHUIO 30aHUN (JaXKe KOCMETUYECKOro Xxapakrepa), aomkHa obiTb B 10 — 100 pas Bbllle TOW, YTO BbI3bIBAET
HeJOBOSILCTBO OOUTATENEN 30aHNA, NO3TOMY Takasi BUbpauust Ans nogen HenepeHocuma. bonee noapobHo aaH-
HbIN Bonpoc paccmoTpeH B UCO 4866 [6] n cooTBETCTBYIOWNX HAUMOHAaNBHbIX cTaHaapTax!).

[lepenaBaemyto Yepes rpyHT BUOpaLIUIO OT PENbCOBLIX TPAHCMOPTHLIX CPEACTB CNeayeT paccMmaTpuBaTh C
TOYKU 3pEHUS MOBbLILLEHUS PUCKA MOBPEXKAEHWI 30aHNA NMPU MPOBEAEHUN CTPOUTENbHBIX paboT BCieACTBUE OCa-
KN TPYHTA Kak BO BPpeEMS CTPOUTENLCTBA, TaK U MO ero 3aBepLUEHNN.

[TpumevyaHwus

1 Bubpauusi, noMMMo 3aaHUN, MOXET OKa3biBaTb BO3AENCTBUE U HA APYIrMe COOPYXEHUS (TYHHENN, NHXEHEPHbIE
KOMMYHUKALMK), YTO TaKKe crneayeT npuHMMaTb BO BHUMAHWE.

2 B bonblWMHCTBE Cny4yaeB MoOBpeXaeHue 34aHnn CBA3aHO € BO3AeNCTBUEM BMbpauun B ananasoHe 4actoT ot 1
no 150 [u.

5.5 BnuaHue Bubpauuu Ha obopypoBaHUe U TeXHONOrM4yeckue npoueccbl, YyBCTBUTENIbHbIE K
AUHAMUYECKUM BO34EeNCTBUAM (aManasoH YacTtoT npubnumantensHo ot 1 4o 200 My)

YacTo HeoBXxoaMMO NPUHUMATL BO BHUMaHUE BO3MOXHbIN Pe3ynbTaT BO3AENCTBUA BUBpaL 1 Ha obopyao-
BaHWE N NPaBUNBHOCTL €ro PYHKLMOHUPOBAHUS (HanpuMep, Ha NpUBOObI XKECTKUX JNCKOB U 3MEKTPUYECKUE pene
B koMnetoTepax). Cm. MCO 8569 [8]u UCO/TC 10811 [10].

OO6bI4HO BUOpaLMSt OT PENMBLCOBOrO TPAHCNopTa, 0CODEHHO B TYHHENSAX, HE OKa3bIBaET HEXXeNaTENbHOro
BITUSIHUSI HA Takoe 0bopyaoBaHNE, MOCKONbKY YPOBEHb AMHAMUYECKUX BO3AENCTBUN, KOTOPBLIM NOABEPTaOTCS,
HanpuUMep, KOMNbIOTEPDLI B OObIYHLIX YCITOBUSX UX MPUMEHEHUS (OT LWAaroB No nony, xnonaHes ABEpeEN U T. .)
HaMHOTO BbILLE MMEIOLLIErO MECTO BC1eACTBNE BO3AENCTBUA BHELLUHUX UCTOYHUKOB.

CyLECTBYIOT, 0HaKo, 06opyaoBaHNE N TEXHONOIMYECKNE NMPOLLECCHI, XapaKTePU3YIOLLNECS NOBbILLEHHOMN
YYBCTBUTENMBHOCTbLIO K AUHAMUYECKUM BO3AENCTBUAM, HANPUMEP MPOU3BOACTBO KOMMNLIOTEPHBLIX MUKPOCXEM, HE-
KOTOPbIE TEXHOSIOMN C UCTIONb30BaHUEM NTA3epPHOUN TEXHUKI, NabopaTopHoe 0bopyaoBaHUE (Takne Kak MUKPOCKO-
bl U CNEKTPOCKONMBI), XMPYPrmyeckne onepaumm HEKOTOPLIX BUOOB.

Ha Takoe obopyaoBaHUe U NPOLUECCHI MOXET OKasaTb HEraTUBHOE BITUSIHUE Aaxe oveHb cnabas Bubpa-
LIS — HAMHOTO HUXKE YPOBHSA YENMOBEYECKOro BOCMNPUATUA. ITO BIUAHUE ODLIMHO NPOABNAETCH Yepes HeNpaBUib-
Hble pe3ynbTaTbl UIBMEPEHWIN, HETOYHOE MO3NLIMOHNPOBAHME UNU DOKYCUpoBaHNE 0OOPYaOBaHUS, CO30aHUE MO-
MeX NuLam, BbIMOSHAKOLWNM TOHKUE paboyne onepaLui.

Bubpauus oT penbCcoBOro TpaHcrnopTa MOXeT OKa3blBaTh HErATUBHbIE BO3AEWUCTBUSI HENOCPEACTBEHHO UITA B
codeTaHUn ¢ POHOBLIM LLYMOM.

B psige cnydyaes cneayeT npuHMMaTh cneuuarnbHble Mepbl MO CHXKEHUIO YPEIMEPHO BbICOKOrO YPOBHS
BO3AEUCTBYIOLLEN BUOpaLMK. Hallle BCero aAnst 3Toro NPUMEHSIIOT U30NATOPLI, YCTaHaBMBaEMbIE MEXOY 0DOpPY-

1) B Poccwiickon ®epgepauun gencteyet TOCT P 52892—2007 «Bubpauus v yaap. Bubpaums sganni. Namepe-
HUe BMOpauun N oLEHKaA ee BO3AENCTBUSA HA KOHCTPYKUUIOY.
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AOBaAHNEM A MNMOJIOM, a TaKXE BI/I6p0I/13OJ'IFILI,I/I}O CaMoOIlO MNoJia, HacTJ1aloT MaCCHUBHbIE N X KECTKE TOJ1bl B NMOMELLE-
HAAX C YCTaAaHOBJ1IEHHbBIM O60pyﬂ,OBaHM8M, NCMNMOJIb3YIOT YCTIC)OIHCTBEI A4 rnpeaorspallernnd XJ1oNnaHbA JJ,BEpEPI [MPU
NX 3aKPbITUN, CNEUNaJIbHbIE HallOJ1bHbIE NMOKPBITUA N CNELUalIbHYIO 06yBI:~.- AJ1A CHUXEHUHA BI/I6paLI,I/II/I OT WUAloOB,
N3OJTNPYIOT SHEPTETUHECKOE U IPYIOE OGODyLI,OBaHME BHYTPU 34daHAA OJ1A NpeEAOoTBPALLEHNA NEpeaayil BI/l6paLI,I/1I/I
Ha KOHCTPYKUAHO. npaBl/IJ'II::HO BblﬁpaHHble KOHCTPYKUWIA NoJ1a 1 CUCTEMbI A3OJTALMW YMEHBLUAKOT A BITUAHAE B|/|6pa-
LA OT PEJIBCOBOIO TPAHCIOPTA. I'IpM BBOAE HOBbIX PEJIbCOBbLIX I(OMIVIyHI/IKaLI,I/IIZ LL8ﬂ80006p83H0 CPpaBHUBATD, KaK
NM3MERHWJ1ACb BI/IGpaLI,I/IS:I [OoJ1a B na60paTopMM 10 CpaBHEHNIO C NPEXHUM YPOBHEM, O6yCJ'IOBJ'I8HHbIM NCTOHHNKa MU
BHYTPU 34aHAA.

OBbIYHO peKOMeEHOdalAA MO SKCrulyartalni 060py£lOBaHl/lﬂ, YyBCTBUTEJIBHOIO K AMNHaAMWHECKUM BO3deun-
CTBAAM, NpeaocraBlJIdEeT €l0O U3FOTOBUTEJIb. KOHeYHbIA NONb30BaTENb TAKKE MOXET YCTaHOBUTb HEKOTOPDbIE NMPe-
AenbHble 3Ha4YeHnUs BO3AeNCTBUIN, OCHOBbLIBAsICb HA TEXHUYECKUX AOKYyMEHTax U1 JINHHOM Oll1bITE.

6 lNokaszaTenum

6.1 O6WwmMe nonoxeHun

[TokazaTtenu 1 COOTBETCTBYHOLLME YCIOBUA USMEPEHUI A0MKHbI ObITh onpeaeneHsbl, YTOObI KONMUYECTBEHHO
XapakrepunsoBaTb BO3OEUCTBUE NepegaBacMoin BUdpaumn U nepensniy4eHHoro lyma Ha niaen, KOHCTPYKL MO
3aaHn 1 obopyaoBaHne, YyBCTBUTENBHOE K AMHAMYECKUM BO3AEUCTBUSIM.

[TokasaTenu OomKkHbl ObITb onpeaeneHbl B TEX MeCTax, rAe OHWU MOTryT ObITbe CONOCTaBMIEHLI C 3a4aHHbIMU
npeaensbHbIMU 3Ha4YeHUsIMU. HeoBbXoanuMo yYnUThIBaTL, YTO Pe3ybTaThbl UBMEPEHUIA MOTYT CUIMbHO BapbUPOBATLCH
B 3aBMCMMOCTU OT BbIOPaHHOro MecTa U3MepeHuin (Hanpumep, BMbpaLus B cepeanHe naHenn nnm 6ankm oodbI4HO
BblILLE, YEM Y OMOPLI, a YPOBHU LUYyMa Y CTEH UM B Yriax KOMHaTh! BblLLE, YEM B €€ LIEHTPE).

HeobxoanmMo pacCMOTPETL, Kak BIUSIIOT Ha 3HaYEHUA NoKasaTeNs U3MeHEHUS pasnnMYHbIX PakTopoB (Hanpu-
Mep, TUMa TpaHCNOPTHOro cpeacTtea). [ToMUMO NPOrHO3HbIX 3HAYEHUN CNeaYeT yKasblBaTb UX AOBEPUTENbHBIN
MHTEepBan Ansi cCpaBHEHUS C NPUHATBLIMU NpeaenbHbIMU 3HAaYEHUAMIN, Nepeaenbl BapuaTUBHOCTU PEIYILTATOB U3-
MEPEHNIA AOJTKHBI ObITb 0OOCHOBAaHbI AOCTATOYHBIM OOBEMOM MONYYEHHbIX BbIOOPOK.

PekoMeHayeTcHa CoOXpaHATb 3annUcK, NoyvYeHHble B Npouecce NU3MePEHUIA, YTODbI NP HEOOXOAMMOCTU On-
peOENNTL Ha UX OCHOBE 3HaYeHUS ApYrnx NnoKasaTeneu.

6.2 Bo3geucreue BUOpaumu Ha nwaen B 34aHUAX

N3mepsemMbld napameTp Bubpavunn Ang oLeHKN ee BO3OENCTBUA Ha NIoAeN B 30aHUAX MOXET ObITh ornpeae-
NeH B COOTBETCTBYIOLLMX HALIMOHANbHbIX CTaHAapTaX U cornacoBaH C yCcTaHOBMNEHHbIMU NpeaAenbHbIMU 3HAYEHN-
amun. ObLee pyKOBOACTBO NO OLEHKE BO3AENCTBUSA BUDpaLMK Ha ntoaen B 3gaHusix npmuseaeHo 8 CO 2631-1 [3]
nNCO 2631-2 [4]. OueHKy 3TOro BO3AEUCTBUA CNeAQYET OCYLLECTBNATL HA OCHOBE U3MEPEHUN cpeaHeKkBaapa-
TUYHBIX 3HAYEHUN KOPPEKTUPOBAHHOIO YCKOPEHUA B TPEX B3aUMHO NepneHaMKYNApHbIX HanpasneHusx. B
NCO 2631-1 [3] MNCO 2631-2 [4] npnuBeaeHbl Takke pekoMeHaaLUnn no BbIbopy TOYEK U3MEPEHUIA.

PekomMmeHayeTcs COXpaHATb UCXOAHbIE AaHHble, YTODbI MICNOMb30BaThL UX, HAaNpUMep, Npu MUAMEHEHUN NOKa-
3arens.

Kak npasurio, ans npeacraBUTeNbHON OLLEHKU BUBpaLIMK AOCTAaTOYHO U3MEPEHWIA B BEPTUKAIIBHOM Harnpas-
NEeHUN Ha nony B cepegmnHe NOMeLLEHNRA, HO ANKA BbICOTHbLIX 34aHUA HEODXOAUMbI TaKXKE U3MEPEHUSA B TOPU3OH-
TalbHbIX HANpaBneHUsX.

[TpuymevaHuns

1 B COOTBETCTBUM C HEKOTOPLIMWU HAUMOHAlNbBbHLIMM CTaHAapTaMu 3apybexHbIX CTpaH AN OUEHKM BUbBpaumm nc-
NONb3yIOT pPe3ynbraTbl N3AMEPEHNN CPEAHEKBAAPATUYHOIO 3HAYEHUSA KOPPEKTUPOBAHHOW CKOPOCTHW.

2 CpegHekBagpaTU4YHOE 3HAYEHUE KOPPEKTUPOBAHHOIO YCKOPEHUS MOXET ObiTb MONYyYEHO B NMpouecce namepe-
HUS1 CKOPOCTU MPU UCMONMb30BaAHNN COOTBETCTBYIOWEN (PYHKUMN YACTOTHOWN KOPPEKUUMN.

3 Hns oueHkn obuwen Bndbpaumm B HaUMOHANBbHbBIX CTaHAApPTax 3apybeKHbIX CTPaH NPUMEHSIIOT TaKXKe TakKne rnoka-
3aTenun, Kak NnMKoBoOe 3HavYeHue CKOPOCTH, CpeaHeKBaapaTtu4yHoOEe 3HaAYeHUe KOPPEKTUPOBAHHOW CKOPOCTU C WUCMONb30-
BaHWEM WHbIX PYHKUMW YaCTOTHOW KOPPEKUun, Ao3a Bubpaummn, napameTpbl CTATUCTUYECKOro pacrnpeaeneHnst aHave-
HUN KOPPEKTUPOBAHHOW CKOPOCTU WUIN YCKOPEHWA.

6.3 Bo3gencreue nepensnyy4eHHOro wymMa

B cooTBeTCTBYOLLNX HALMOHArNbHbIX CTaHAapTaxX JOMKHO ObITb YCTAHOBMNEHO, KaKOW NapamMeTp nepensny-
YEHHOTOo LLyMa J0MKeH BbITb U3MEpPEH ANns AanbHENLLEro CONOCTaBNEHUA pe3ynsrata U3MepeHUin C YCTaHOBIEH-
HbIMW NpeaenbHbIMUA 3HAYEHUAMM.

[ns obneryennsa aanbHenwen paspaboTky CTaH4apToB, CBA3aHHbIX C HOPMUPOBaHMEM NePEn3Ty4eHHOro
Lyma, ero cnegyeT oLeHuBaTb Ha OCHOBE MakCUMalibHOMO YPOBHS 3BYKa, U3MEPEHHOro A5l XapaKTepUCTUKA
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LHyMOMEpPa «MeaJIEHHO» LpAS max & COXPaHEHNEM MCXOOHOW 3anucu curHana 3BYKOBOIO AaBJ1EHNA, HTO NO3BOJIAT
MNoJ1iyHaTb 3HaA4YEHNAA, HaAlTPUMEP, TaKUX nokasaTeneun, Kak LpAeq TN TPETBbOKTABHbDb h CMeKTp Aild eanuHN4YHOIo
cOObITUSA (HEII'IpI/IMep, NPOXOXAEHNA NOABUXHOIO COCTEIBEI).

3HavyeHUa nokasaTtenen JoMKHbl ObITh CNPOrHO3NPOBaHbl WA NOJTYHEHDBI MO Pe3yiibrartaM I/I3Mep8HI/II7I BONU-
31 UeHTpa nomewernnd, Ho He B CaMOM LEHTPE, YTOObI U3BEXaTb HEXENATENBHOIO BIUSAHUA CTOSYUX BOJSH.

[TpumevaHus

1 3HayeHue LPAS oy MBMEPEHHOE BONMU3N LeHTpa nomelleHns, Hambornee 4acto NCrnonb3yloT B HACTOSALLEe Bpe-

MA AN OUEHKN NEPEN3NyHEeHHOro wyma.
2 Hpyron napamertp, Takke NpuMeHAaemMbi AN OLUEHKU NEePEensnyyYeHHoro wyma — LPAF oy A1 XaPaKTepUCTUKA

LWymomMmepa «bbICTPO», — NPEBbLIWAET 3HAYEHUS LPAS nax TPVMONM3anTenbHo Ha 1—2 ab ans 6eccTbIKOBOrO PerbCoBOIo

nytm n Ha 3—4 b onsa 3BeHbLEBOro penbCcoBOro nyTwu.
3 Wym, nporHosanpyembli nn M3MePEHHbLIN BONU3N CTEH, MOXET MPEBbLIWATL LWYM, CNPOrHO3UMPOBAHHbLIN (U3ME-
PEHHbIN) BONM3N LeHTpa nomeweHnss Ha 2— 3 ab.

CJ'IEﬂ,yET o6pamaTb BHAMaHWE Ha TO, HTO YPOBHN LLUYMa 6y£I,YT Pa3JIM4HbIMUA B Pa3HbIX MNOMELLEHUNAX 34a-

HAA.
|/|3Mep8H A crnegyert NpoeoanTb B NOMELLEHNAX, obcTaBMeHHbIX MeBernbIo, C 3adKPbITbIMN OKHaMW, be3s no-

L

nen.

[TpumevaHnHuns

4 Ecnn B nepenanyyeHHOM Wyme npeobnagardT HU3KOYACTOTHbIE COCTaBMAOWME, TO CYOBbEKTUBHAS peakuusi Ha
3TOT WYM MOXET ObiTb Bonee HeratMBHOW, YeM npeanonaraemasl Ha OCHOBE MNPOrHo3a (M3aMepeHnst) odLero ypoBHS
3BYKOBOIO JaBleHus.

5 Korga BbICOKMM YPOBHEM MNEPEUINYHEHHOIO WyMa COMPOBOXAAETCA HE eAuHNYHOE CODbITUe, a 3HaYNTENbHOE
YNCNO TaKUX COBLITUN, TO ANA OUEHKU BO3AENUCTBUS LLYMa NMOMUMO Loaeq LenecoobpasHO UCNOMb30BaTh TAKXKE 3HAYE-

HUS LAeq, NoNy4YeHHble Ha Bonee gnNnUTENbHOM MHTEPBAanNe BpemMeHun, Hanpumep 1 u.

6.4 Bo3aencrsue BubpaLmu Ha 3gaHUA

NCO 4866 [6] ycTaHOBUN PYKOBOACTBO MO NPOrHO3MPOBaHUIO, BbIOOPY TOYEK M3MEPEHUIA N OLIEHKE BO3AEW-
CTBUSI BUOpaLM Ha KOHCTPYKLMIO 3a0aHUN. B KayecTBe nokasarens As OLEHKN pUcKa MNoBPeEXAEHNSI KOHCTPYKUAN
30aH1N 0BbIMHO NCNOSL3YIOT MUKOBOE 3HAYEHWUE CKOPOCTN.

[TpumedyaHune—lpegenbHble 3Ha4YeHUs1 BUOpauum 3gaHnun MoryT ObiTb YCTAHOBMNEHbI COOTBETCTBYOLWMUMMU
HaUWOHaNbHbIMKU CTaHAapTaMMu.

6.5 BnnaHue Bubpayun Ha obopyaoBaHue, UyBCTBUTENIbHOE K AUHAMUYECKUM BO34EeUCTBUAM

[TpuMeHsa0T nokasaTtenu (ang COOTBETCTBYIOWMNX MECT U3MEPEHWUN), YCTAHOBMNEHHbIE B TEXHUYECKOW
OOKYMEHTaL UM U3roToBUTENEN 0DOPYAOBAHUS, ONpPeaeneHHble Nofib3oBaTeIeM 0b6opyaoBaHUA UM COrnacHo
NCO 8569 [8]. B ACO/TC 10811 [10] ycTtaHOBNEH HOBBIN NPUHLIAN KNaccudpukaumnm BMbpauoHHbIX BO3AEUCTBUN
Ha YyBCTBUTENBHOE 0BOpYaOBaAHME.

[TpuymevaHuns
1 B KOHEYHOM UTOre BO3gencTeme Bubpaunm Ha YyBCTBUTENBHOE 0D0OpYyAOBaAHME ONpeaensieTca nepemMeLleHNsIMn

YyacTen 3Toro odopyaoBaHMsa gpyr OTHOCUTENbHO Apyra.
2 OOblYHO B MPOMbILWNIEHHOCTU UCNONb3YIOT 0D0DLWEHHbIE KPpUTEPUN AOMYCTUMbIX BUOPALMOHHBIX BO34ENCTBUM

ON51 pasHblX YCIIOBUW NMPUMEHEHNS 000pyaoBaHKUS.

7 U3mepeHunsa nepegaBaeMon BUOpaumm un nepensnyvyeHHoOro wyma

7.1 CpeacTBa U3MepeHUU

7.1.1 Odwue nonoxeHUN

HomkHbl BbITh onpeaeneHbl XapakTepUcTUKA USMEPUTENBHOW LIEMN, B COCTaB KOTOPOW MOTYT BXOAUTb AaTUK-
K BUopauumn (MUKpOdooHbI), CornacyoLlne yCUnuTenu, kKabenu, yctponctea coopa 1 XxpaHeHnsa agaHHbIX. duana-
30H 4YacTOT U3MEpPEHNIA A0S KEH COOTBETCTBOBATL NOCTABNEHHOW 3aaade. JnHaMmniyeckmn gnanasoH AormkeH ObiTb
AocTaTodeH Ans USMepeHUn Kak POHOBOIO LUYMa, Tak U MakCMMalbHO BO3MOXHbIX Ha NpaKTUKe 3Ha4YeHUMN.

N3meputensbHas Lenb AoSPKHa ObITh KannbpoBaHa B COOTBETCTBUN € HALIMOHAaNbHBIMW CTaHdapTaMM.

7.1.2 CpencrBa uaMepeHM BuUbpauunu

[Tpn onpeaeneHnmn xapakTepUCTUK 1 Npu KaNnMbpoBKe U3MEPUTENBHOW LIENW CNeayeT PYKOBOACTBOBATHLCS
NCO 8041 [7].

N3mepuTtenbHas Lens B LENOoM (OT gaTtyumka BMbpaLmn 4o yCTPOUCTBA 3anncu) AormkHa obecnevnsaTh N3Me-
peEHNA BUOpaLM B COOTBETCTBYIOLLEM AMana3oHe 3HavyeHnn (ot 5 - 10—+ ao 100 mm/c ana ckopoctTMn ot 3 - 10-°
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no 500 m/c?2 ana yckopeHust) nyactoT (oT 1 40 500 'u). PeanbHbl AnanasoH A1 KOHKPETHLIX MU3MEPEHNIN 3aBU-
CUT OT Lienen namMepeHun (Hanprumep, oleHKka Bubpatnm, BoO3AEUCTBYIOLLEN HA YYBCTBUTENBHOE 0OOPYAOBaHKE,
MOXET NoTpebdboBaTh MBMEPEHUIN CKOPOCTU B HXKHEW YaCcTU ANHAMNYECKOTo AnanasoHa). Pesynbrarbl MU3BMepeHinm
BUOpaLNM OT PENBLCOBbLIX TPAHCNOPTHLIX CPeACTB MOTYT ObITb UCNOMNB30BaHbI As1 MPOrHo3a WymMa, YTo, B CBOIO
oJepenb, yKecTtodaeT TpeboBaHUs K cpeacTBamMm U3MEPEHUA (Hanpumep, No gnanasoHy YacToT UYYBCTBUTENLHO-
CTWU AaT4YNKOB BUOpauunn). [NMosTomMy HeobxoanMmMo yoeanTbCs, YTO M3MepUTENbHas Lenb obnagaeT A4oCTaTouHO
HU3KUMUN COBCTBEHHbLIMU LLYMaMMW.

[TpeaAnodTUTENBLHO MCNONB30BAaTL YCTPOUCTBA cbopa oundpoBaHHbIX AaHHbLIX. CUcTeMa cbopa AaHHbIX
OOIMKHa coaepXaTtb HeobXxoauMble CpeacTBa NpeaBapuTernbHON 0bpaboTkn (Hanpumep, PUNLTP HKHUX YacToT
0N 3alUThI OT HANOXEHNUA CNEKTPOB) AN NoBbILLUEHUA TOYHOCTU 3anncbiBaeMbiX AaHHbIX. CpeacTea MsMepeHui
OOMKHbI ObITh YCTAHOBMNEHbI U HACTPOEHBLI TAKUM 06pa3oM, YTOObI MakCUMarbHO YMEHLLLUWUTL HEraTUBHOE BNUSAHKE
BHELHWUX aKTOPOB (3NEKTPUYECKNX N MArHUTHBLIX NONen, TOUMOOINEKTPUYECKUX CUTHAMOB, NapasnTHbLIX LLeNeu
3asemMrneHus). Ecnm nsmepeHns npoBoasT BO BPEMEHHOW 0bnacTn, AOMKHbI ObITb M3BECTHLI (a30BbIE XapaKkTepu-
CTUKN NU3MEPUTENBHOM Lienw.

C NOMOLLIbIO A4aTYMKOB BUOpaLMK MOXET ObITb M3MepeHa Ntobast BennmdnHa — nepemMeLlleHne, CKopocTb A
YCKOpPEHNe — Npu ycrioBn obecrneveHns TpedbyemMoro gmanasoHa 4actoT U 4YBCTBUTENBHOCTU. aTtynkn n name-
pUTENEHAA cUCTEMA B LLeNTOM AOJTKHbI A0MNYCKaTb BO3MOXXHOCTb UX MPUMEHEHNA Ha OTKPbLITOM BO34yXe B peallb-
HbIX YCNOBUAX U3MEPEHNN.

Heobxoanmo obecnednTb HaaeKHblA KOHTaKT AaTtyuka ¢ BUbpupyroLen cpeaoun (HanpuMmep, 3apbiTUEM B
FPYHT UNKU KpenneHnem K BOMBaeMOMY B FPYHT METaNNUYECKOMY CTEPXKHIO AnnHon 300 MM Npn n3MepeHnmn Bubpa-
LI TPYHTA, MICNOMb30BaHUEM 3SNOKCUAHbLIX CMON ANA ObICTPOro KpenneHnsa gatdynka Ha PyHAaMEHT UM CTEHY
30aHus, yCTaHOBKOW Ha nony 3gaHus ¢ NOMOLLLIO ABYCTOPOHHEW Kneswen NeHTbl, NPUMEeHEHUNEM TAXKeTIbIX Me-
TanM4YeCcKUX AUCKOB C OCTPbLIMU BbICTYNaMu ANg oukcau i Ha nony ¢ ynpyrium nokpbituem). Crnocob yCcTaHOBKU
OaTymnKa OomKeH ObITb BbiIbpaH Taknum, YToObl pe30oHaHCHAas YacToTa YCTAHOBMNEHHOro AaTymnka He nonagana B
ananasoH 4acToT U3MEPEHUN.

N3amepeHunsa sBudpaLnn Ha penbCoBOM NYTU (penbcax, Wnanax) 0dobMHO TPEBYIOT XXECTKOro MEXaHUYECKOrO
KpenNeHUs AaTYMKOB, MO3BONAIOLLETO ODECNEUYNTE TOYHOE N3MEPEHNE BUDPALIMA BbICOKOTO YPOBHS, BO3MOXKHOW
PU MPOXOXKAEHWUN PENBLCOBLIX TPAHCMOPTHbLIX CPeacTB. Heobxoanmo yoeamnTeest, YTO YCTaHOBKa M3MEPUTESBHO
CUCTEMbI BONK3K penNbLCOBOro NyTWU HE MELLIAET paboTe CUCTEM CUTHANU3aLNUMN.

7.1.3 CpegcrBa U3MepeHUU LymMa

Cpeacrtsa M3MepPEHUA LWyMa AOMKHbI COOTBETCTBOBATL TPEOOBAHUAM K LLYMOMEpPaM NEPBOro Knacca no
MOK 61672-1[14].

N3meputensHas Lenb AoTKHa ObITh KannbposBaHa ¢ UCMoSb30BaHUeEM 0DOPYAOBaHNS, COOTBETCTBYIOLLIENO
TpeboaHusaM MOK 60942 [12].

[TapameTpbl LyMa MOTryT TakkKe ObITh MONy4YeHbl HA OCHOBE PE3YNLTaTOB U3MEPEHUN BUDOpaLumn (cMm. 7.1.2).

7.2 TOMKU UaMepeHUu

Bbibop TOYEK NU3MEPEHNIN 3aBUCAT OT peLlaeMoun 3aa4mn, Takou Kak:

a) npoeedeHne nccnegosaHui M NOCTPoOEHNE MoaeNN;

b) oLleHKa BO3AENCTBUSA BUDPALIMM Ha KOHCTPYKLMIO 30aHUA (0ObIMHO TOYKM U3MEPEHWIA pacnonararT Ha ero
byHOamMeHTe);

C) OLEeHKa BO3AeNCTBUA BUOpaL MM Ha Noaen B 3aaHUM (00bIMHO TOYKU U3MEPEHUI pacnofiaratoT Ha nosny
nocepeguHe NoMeLLeHnn);

d) oLeHKa BO3OEUCTBUA BUDPpaLM Ha YYBCTBUTENBLHOE 000pYyAoBaHME (OOLIMHO TOYKN U3MEPEHWNI pacnona-
raloT BONKM3KM obnacten KoHTakTa 0bopyaoBaHust C Oropon);

€) oLleHKa BO3AeUCTBUS Ha Noaen nepensnyq4eHHoro lwyma (0obIMHO U3MepPEHUS NPOBOAAT BONM3U LieHTpa
nomMeLleHua nnu cornacHo ctaHgaptam cepumn MCO 140 [1]).

N3mepeHus, NpoBoaUMBIE B LIENSIX UCCNEAOBaHNA U NOCTPOEHNS MOAENN, MOTYT NOoTpeboBaTh, HAaNPUMEp,
OLIEHKW BUOpaLML B €€ UICTOYHUKE BOMN3N PENBCOBLIX MYTEW UMK CTEMNEHU U3MEHEHUA BUBpaLX NPY yOaNeHUN OT
MCTOYHUKA.

Ha nccnegyemMmom ydacTke penbCoBOro Nyt BApUaTUBHOCTbL M3MEPEHUIN MOXET ObITb OOYCIOBNEHA, HAaMNpK-
MEP, MU3BMEHEHUAMMN KaK caMoro UCTOYHUKa BUOpaLnK, Tak U COCTOSIHUA rpyHTa. [NoaTomMy Ans Nofy4eHUst ctaTuc-
TUYECKN OOCTOBEPHLIX Pe3yNLTaTOB U3MEPEHUS cneayeT NOBTOPAThL, NepemMellad TOYKUA U3MepeHUn BAONb NYTH.
Tak, uccnenys pacnpoctpaHeHne sMbpaunm Npn yaaneHnn ot PeNbCoOBOro NyTu, USMeEPEHUA NPOBOAST, YCTaHaB-
nuBas AaTyMKM Ha pacCTosAHUM OT NyTU, Hanpumep, 8, 16, 32,64 n 125 M, a 3aTeM 3T JaTUYUKN NepeHOCAT BAOb
MYyTW Ha paccToAHUE 25 M.
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OObbIMHO pEKOMEHOYETCH USMEPATH BUOPaLMIO B BERPTUKANBHOM HanpasieHUN U B TOPU3OHTalbHbIX HAaNpaBs-
NeHUsAX: napannensHo 1 NepneHankynapHoO penscosoMy NyTu. pyron BapuaHT — OpUEHTUPOBATE OCU YYBCTBU-
TENbHOCTU AaTYMKOB COrMacHO KOHCTPYKL MK 30aHUA U NOMeLLEHNUA, TAe NPOBOAAT USMEPEHUSA, U YKa3blBaThb B
MNPOTOKONE USMEPEHUIN MONOXKEHNE 3TUX OCEN OTHOCUTENBHO PENBLCOBOIO MYTHU.

7.3 CobupaemMble gaHHble

[1na Toro 4ToOb! OLUEHUTL BapUaTUBHOCTL MCTOYHUKOB BUBpaL N, U3MepPEHUs NPOBOOAT, MO KpanHen Mepe,
AN NATUA NPOXOXAEHUA TPAHCNOPTHOIO CPeACTBA KaXKAon KaTeropumn (Hanpumep, rpysoBoun cocTtas, NPUropoaHbI
noesn, Noesn MexayropoaHero coobLeHUs, CKOPOCTHOM noe3n). [laHHbIe OLEHUBAIOT HEMOCPEACTBEHHO B NPO-
Liecce U3MEPEHNI, N ecnn pas3bpoc pe3yneTaToBs NpesbillaeT + 25 % unu 2 ab, Y1Ccno namMepeHnin yBenmninsaltoT.

B npouecce nsmMepeHuin saanmcbiBatoT Takke AaHHble POHOBOW BUOpaL UK (LUyma).

7.4 AHanNU3 gaHHbIX

[TocTosIHHasA BpEMEHW N3MEPUTENBHOIO NpUbdopa (HanpUMep, XxapakTepuctnka «dbICTPO» UM KMEONIEHHO»)
N TPETLOKTaBHbIE PUNBTPLI AOSKHBbI COOTBETCTBOBATL TpeboBaHusAM MOK 61672-1 [14] n MOK 61260 [13].

PaboTocnocobHOCTL NporpamMmMHbIX U annapaTHbIX CPpeacTB aHannaa 4omKHa bbiTb NpoBepeHa.

Bubpavuust oT NpoxoasaLLnX COCTaBOB UMEET XapaKTep nepexoAHblX NPOoLECcCOB, YaCTOTHbIE COCTaBIAIOLLNE
KOTOPbIX HEBO3MOXHO ONPEAENNUTL KaKUM-NMBO OHUM YCTaHOBTEHHBIM MeETOAOM. [ToaTOMY BLIOOP METOAA aHa-
n1sa (Hanpumep, U3MepeHne TeEKYLLIMX cpegHeksaapaTUdHbIX 3Ha4eHUN, ObICTpoe NpeobpasosaHne Pypbe, U3-
MepeHune cpeaHekBagpaTUYHbIX 3Ha4YeHUI ¢ yaepXXaHUeM MakCUManbHOro 3SHavyeHUs ) MOXET CYLLEeCTBEHHO MNO-
BNUATHL Ha BUA CNEKTPa nepexoaHoro npouecca. lNpumeHsaeMblid MeToa aHanusa A0JTKEH ObITh yKasaH B NPOTOKO-
ne U3MepeHnn (CM. Takke pasaen6).

7.5 NpoTokon uaMepeHU

[TpoTOKON N3MepPEeHUN OOJHKEH coaepXKaTb, Kak MUHUMYM, cneaylolme ceeaeHUs:

a) NPUMEHSAEMOE PYKOBOACTBO MO U3MEPEHUAM (Hanpumep, HacTOoSILLIUA CTaHaapT);

b) aaty U MecTo nposeaeHUsa USMepPEHNA, opraHn3aLunio U NLo, NPOBOAMBLLUNE U3MEPEHUS;

C) UICMONb3yeEMbIE cpeacTBa U3MEPEHUN, BKITIOYAA 3aBOACKNE HOMEPa AaTYUKOB U APYTUX SNEMEHTOB U3-
MEPUTENBLHOW CUCTEMbI, METO YCTAHOBKN (KPEMNEHUSA) AaTYUKOB;

d) TOMK/ U HanpaBNeHUs1 U3BMEPEHNN C yKasaHNEM UX OpPUEHTaL MU OTHOCUTENBHO PENLCOBOrO NYTU;

€) OCHOBHbIE XapaKTepUCTUKN PENBECOBOro NyTU U MecTa NpoBeAeHUA MUSMePEHUIN, KOTOPbIE BITUAIOT Ha pac-
NPOCTPpaHAEMYI0 BUOpaL IO N NEPENINYHEHHBIN LLUYM (CM. NPUNOXeHUe A);

f) nsamepsieMble NnokasaTenu (CM. pasaen 6);

d) pesynbsraTtbl U3MEePEHUN OTAENBLHO ANS KaXKO0ro NpoxXoXaeHUs noesaa no KaaomMy pernbscoBoMy NMyTU C
YKa3aHUEM:

- KaTeropun noesaa (BKnoYasa YACno BaroHOB),

- CKOPOCTW, NYTU, HANpaBNeHUs ABMKEHUS,

- BDEMEHU NMPOXOXAEHUS U BPEMEHM aHan13a subpavuunm (Luyma);

h) AONOSTHUTENBHYIO MHOPMALIUID, KOTOPasd MOXKET ObITb BaXKHa NSl aHan13a nonyvyeHHbIX AaHHbIX (Hanpu-
Mep, MorogHble yCnoBusl, Hanuine noBEPXHOCTHbLIX BOA, HANMUYUE HaCbIMHOro rpyHTa, HanM4me UCTOMHUKOB
BNEKTPUYECKNX UNU MArHUTHBIX MOMEX).

8 NMpuHUMN NOCTPOEHUA MoAaerneu

8.1 PazpaboTka mogenu

[1pn pa3paboTke Moaen HeobxoaMMO ONMUPAaTLCH Ha OCHOBHbIE XapaKkTEPUCTUKIA UCTOYHUKA BUOpaLMn, NyTU
ee pacnpocTpaHeHUs N 0ObeKTa BO3OENCTBUS.

OgHako Moenb He Bceraa MOXHO pasaenuTs Ha TPy HeE3aBUCUMBbIE cocTaBnsoWne. B HEKOTOPLIX cnyYvasX
OHa OoJTKHa NpeacTaBNATL CObOU eAUNHYIO CUCTEMY (HAanNpPUMEP, B Cnydae PenbCOBLIX NYTEN, MPOXOAALLMX YEPES
CTPOUTENBLHbIE COOPYKEHUA N 3CTaKadbl, IAe HENb3S YETKO OTAENUTL UCTOMHUK BUOPaLIMM OT NyTWU pacnpocTpaHe-
HUS1 1 OObEKTa BO3AENCTBUSA ).

Bubpaums 1 lym oT penbCoBOro TpaHcnopTa A0MKHbI BbITb NpeacTaBneHbl B YaCTOTHOM 0b6nacTu, YTO No-
3BOJIAET NOCTPOUTL NMoKasaTeNn cornacHo pasaeny 6. bazosas Mogene AomkHa obecneynTs NonyvYeHne aMmnmin-
TyA A (f)4aCTOTHbIX COCTaBNANLNX BUOpaLIAM UMK LLIYMa B 3a4aHHbIX TOYKaX Kak OYHKLIMN XapaKTEPUCTUK MCTOM-
Huka S(f), nyTh pacnpocTtpaHeHnsa P(f), obbekTa Bo3bykaeHus R(f) n nx BCEBO3MOXHbIX KOMOUHaUWN, rae f—
yactoTa, L.

OCHOBHBbIE 3IEMEHTbLI MOAENN (UCTOYHUK, MYTh pacnpocTpaHeHunsi, 00bEKT BO3OYKAEHUS ) AOSTKHbI ObITh
oXapaKkTepunsoBaHbl Yepea COOTBETCTBYIOLWME NapaMeTpbl (CM. NpunoxkeHune A). Hiucno paccmaTpuBaeMbixX napa-
METPOB 3aBUCUT OT aTana oueHnsaHus (cMm. 8.2). [NpumMmepbl TakMX NnapameTpoB NpUBeaeHbl Ha pUcyHKax 3 n 4.
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NHoraga ans yNnpoLweHNA MOAOEJTN AONYCKAETCAH OINMNCbIBaTb €€ 3J1IEMEHTBI HEPEI3 HECBA3aAHHDbIE YPABHEHNA.
OpaHako B 0b6LLeEM CIiyHae 911 aJ1IEMEHTbI B3aMMOCBA3aHbl, NO3TOMY B bonee I'IOJII,pO6HOM OornncaHnn cneayer
YHATbIBATb KOMBOUHaLMOHHbIE COCTaBMNSAOLLINE.

X
a) Nicxognoe Bo3byXaeHUe OT NCTOYHMKA b) MNMonpaBKka Ha HEPOBHOCTL NMOBEPXHOCTEN
KaTaHus Koneca n penbCOBOIo NyTH
Y' Y'
0 > 0 -
X X
Y' Y’
c) lNonpaeka Ha B3anMoJenCTBUE TpaHcnopTHoro  d) lNMonpasKka Ha OMOPHYK KOHCTPYKLUIG
cpeacTBa U PpenbCOBOMO Nyt Ha AaHHOW BEPXHEr0 CTPOSHUA NyTU

CKOPOCTK OBWNXEeHUA

X — Jdacrorta (B norapudpmmdeckom macwirade), Y — pyHKuMAa BO3DyXKAeHUA (B norapndpmumdeckom macurtade), Y' — nonpaska
ana pyHKUMKM BO3DYXKAEHUA (B norapupmmieckom Macutade);, 7 — MArkMmM rpyHT; 2 — CKalnbHbIU TPYHT;, 3 — XOpoLlee COCToAHNE
NOBEPXHOCTEN KAaTaHUA, 4 — MOBEPXHOCTU KaTaHusa ¢ BbIDOMHaAMN

PUCYHOK 3 — 3nemeHTbl MOAenn NCTOYHUKa BMbpauunmn

Y Y'
0 -
X
W 0
X
YY Y’
a) MNonpaBKa Ha nyTe pacnpocTpaHeHus b) TMonpaBka Ha 06LeKT BO3OENCTRUS

X — vactora (B norapunpmmdeckom macwirtade);, Y — nonpaska ang oyHKUMM BO3DYXAEHUA Ha NYyTU pacnpocTpaHEeHUS
(B norapudpmMmmnHeckoMm macwutade); Y — nonpaeska anga pyHKUUKM BO3DYXAEeHUA B 0DBbEeKTe BO3AeUCTBUA (B NorapudmMmm1ecKkom
Maclitabe)

PucyHok 4 — Mogenw nytu pacnpoctpaHeHuss n obbekTa BO3AENCTBUSA

8.2 OTanbl oLueHUBaHUA

8.2.1 O6Lwune TpeboBaHUA K MOaeNU
O6bIMHO MOAENb CTPOSIT ANA NPOrHo3a ypoBHEW BUOpaL MK, BO3HUKAIOLLEN NOCNE BBEAEHNS HOBOIO y4acTKa

PEJIbCOBbLIX KOMMyHI/II(aLI,I/IIZ. Ecnu PEXNM pa6OTbI AaHHOIO y4aCTKa rnpereprieeaet UISMeHeHA UJ1A BOMN3N HETO
BO3BOAAT HOBbIE COOPYXEHUA, TO OObIMHO OJ14 paCHeTa ypOBHEH LHyMa A BI/I6paLI,I/II/I AOCTaTO4HO BHECTI NOINpaBKA
B V>KE NOCTPOEHHYIO MOAE]b.

TpEGOBa-II/IFI KMOAEJIN A1 HOBOIO yHaCTKa PEJIbCOBbIX KOMMYH nKavL i PaA3JTMYHbI Ha PA3HbIX CTaANAX Pa3-

PabOTKN.
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8.2.2 Mogenb gnd HOBOTO yYyacTKa peflbCOBbIX KOMMYHUKaL U

8.2.2.1 O0LWwume nonoxxeHus

Tnn 1 BUA Moaenun, a Takke obecnevynBaemMas eto TOMHOCTb NMPOrHO3UpoBaHUA AOMKHbI COOTBETCTBOBATL
onpeaeneHHoMy atany npoekTUpoBaHUa HOBOIo ydacTKa peflbCOBbIX KOMMYHUKaL M U OCHOBbLIBATLCS Ha BCeX
NaHHbIX 06 0ObEKTEe MOAENNPOBaHUA, UMEKLLMXCS Ha JaHHOM 3Tarne.

[1Nsa pa3HbIX 3TANOB NPOEKTUPOBAHUS MOXKET ObITb UCMOMNb30BaHA OHA U Ta XXe MoAdernb Npu YCNoBUN COOT-
BETCTBYIOLLErO BbIOOPA UCXOOHbLIX MapaMeTpoB (HanpuMep, napamMeTpbl, COOTBETCTBYIOLLUME HAUXYALLEMY NPO-
"HO3Y, NOJNTyMEHHOMY Ha CTaaun NpeasapuUTensLHOro NpoekTuposaHug). B npoTUBHOM cnydae Ans KaXaoro atana
POEKTUPOBAHNS CNEQYET paccMaTpuBaTh CBOK MOAENb pacyeTa nepegasaemMoun sMbpaum n NnepensnyvyeHHoro
Lyma;

a) npeanpoeKkTHble paboTbl. COOTBETCTBYIOLLYIO MOAENb UCMOMBb3YIOT Ha CaMbIX PaHHUX 3Tanax NpPoeKTUPO-
BaHWS PENBCOBLIX KOMMYHUKaALWIA C LENBIO OLEHNUTL, MPEACTaBSAIOT T BUOpaLUs OT PENbCOBOro TpaHcnopTa u
epensnyvdeHHbIN LLYM CYLLIECTBEHHYIO NpobnemMy, TpebyoLlylo cneunansHOro paccCMoOTPEHUS, U — B cliyvae
TONOXNTENBHOMO OTBETA HA AaHHbIN BONPOC — Kako UMEHHO Y4aCTOK My TU TPEBYET cneymnansHOro paccMoTpe-
HUS. PesynsraTtom paboTbl AaHHOW MOAENN AOTKHbBI ObITb MCXOAHbIE AaHHbIE ANl CPaBHUTENBHbLIX PACHETOB BO3-
OEUCTBUNA Ha OKpyXaloWyo cpeay (Kak YacTb Bblbopa NpoekTa PenbCoBbIX KOMMYHUKALWMA) WX ANS OLLEHKK
BO3ENCTBUN Ha OKpYKaloLLYo cpelly ANd 3adaHHOro rnpoekTa pefnbCoBbIX KOMMYHUKALUN;

b) MHXeHepHble U3biCKkaHUA. Ha aToM aTane Mmoadenb UCNoNb3YIT ANA YTOMHEHUA UCTOYHUKOB U CTENEHN
HeraTUBHOIO BO3AENCTBUA PENMBbCOBbLIX KOMMYHUKALIUA Ha OKPYXKaLOLLYIO cpealy Yepea pacrnpocTpaHAeMyto BUO-
pauunio U (UnNn) NEPEN3NyYeHHbIN LLYM, a TaKKe paspaboTKy O0LLUX MeP MO CHUKEHUIO TSXKECTU NOCNEACTBUN
TaKUX BO3OEUCTBUN UK UX YCTpaHeHWo. laHHaa Mogenb SIBNAEeTCA COCTaBHbIM 3JIEMEHTOM CUCTEMBbI NMITaHUPOBAa-
HUA Ans 060CHOBaHUSA NPeANIOKEHHOro Npoekta U PopMYyNMUMPOBKA, rae 3TO HEOOXOANUMO, AOMONMHUTENBHBLIX MEP
10 3allMTe oKpyXallLlleu cpeabl;

C) pabo4vunn NpoekT. Ha gaHHOM aTane pacyeTHYO MoaeNb UCNONL3YIOT ANt NOATBEPKAEHNA OOOCHOBAHHO-
CTU paboyvero npoekTa B HacTu MPUHATBIX Mep Mo ocabrneHuto nepegasaemMoi Bubpaummn, TpeboBaHUA K KOTOPbIM
ObiNn chopMynnUpoBaHbl Ha CTagnn UHXEHEPHBIX U3blckaHin, Ocoboe BHMMaHME Npy 3TOM obpallatoT Ha napk
NoABWMKHOIO coCcTaBa U BEPXHEE CTPOEHME PENBbCOBbIX MYTEWN.

Ha KaxxaoMm atane NpoekTUPoBaHUS CYLLIECTBYIOT CBOU TPEOOBAHUSA K KOMMNEKCHOCTHW, MPOCTOTE UCMNOSb30-
BaHWUS U TOYHOCTU MOAENN (CM. PUCYHOK 5, a Takke 8.2.2.2—8.2.2.4).

8.2.2.2 31an npeanpoeKTHbIX paboT

Ha gaHHoM aTane MoAaens AoKHA ObIThb MPOCTON, NO3BONSAOLLEN ObICTPO NPOBOANUTL HEOOXOAUMbIE pacHe-
Tbl. OHa AOSTKHA YYUTBIBATL TONbKO HEDOSLLLOE YNCIIO OCHOBHbIX MapaMeTpoB, HanpUMep AOCTYMHbIX Ha CaMblIX
PaHHUX aTanax NPOeKTUPOBaHUS:

- TUMN PENbCOBOro NyTU (A9 MECTHOMO COODLLEHUS, MACCOBbIX NEPEBO30K NACCAXUPOB, LUMPOKOKONENUHOIO
rOpPOACKOro TpaHenopTa, ABUXKEHUSA rPy30BbIX UMY CKOPOCTHbIX MOe340B);

- B3aUMHOE pacnonoXXeHne o0 bEKTOB (HAanNpuUMeEpP, paccToAsHUE CTPOUTENBHOW KOHCTPYKLIUM OT TYHHENS -
MESIKOro, cpeaHero NN rinyboKoro 3anoxXeHus);

- OCHOBHOW TUN rpyHTa: TBepAabln, cpegHUA NNt MArkun;

- YYBCTBUTENBHOCTL K BUOpaLUun oObeKTa BO3AEUCTBUSA: BbicoKast (Hanpumep, Ans CTyanii 3ByKO3arnncu,
ayanuTopuii), cpeaHsast (0BbIMHOE XKUMNbE ) UNU HU3KaA (MPOMbILLNEHHBbIE 3a0aHUs ).

Moaenb gomKHa No3BoNATL OLEHMBATE, Ha KAKOM PacCTOAHUM OT PENbLCOBLIX NYyTEW NPEeBLILLEHUE NPpeaenb-
HbIX YPOBHEW ANs1 BUOpaLMK U NEPEN3NyYEHHOro WymMa, 3aaHHbIX B MPOEKTE, OyaAeT ManoBEPOSTHLIM.

B ycnosusax orpaHu4eHHoOW MHgpopMaL M Ha HavansHOM aTane NPoeKTUPOBaHUA MOAENbL A0IMKHa paccMmaT-
PUBATb TONBKO «HaMXygLune cnydam» U OCHOBbLIBATLCA, NPeAnovTUTENBHO, Ha pe3ynbTaTtax USMepeHnn aAns aHa-
NOrMYHBIX PENBLCOBBLIX KOMMYHUKaL,UW.

8.2.2.3 OT1an MHXeHepHbIX U3bICKaHWIA

Mopaenb Ans UHXeHePHbIX U3blCKaHUM AoMmKHAa ObITb Bonee KOMMNMIEKCHOW, MO3BONAOLLEN YHECTL AOMONMHU-
TeNbHbIE AaHHbIE, UMEKLLNECH HA 3TOM 3Tare NPOEKTUPOBaHUA (CM. PUCYHOK 5).

Mopaenb AomkHa No3BONATE NONYYUTL 6oNee TOUHbIE KONUYECTBEHHBbIE OLIEHKU CTENEHN JKECTKOCTU BUDpa-
LIMOHHOMO M LUYMOBOIO BO3AEWUCTBUSA B 3aaHHbIX TOYKaX U HEODXOAUMOW CTENEHW OCNAabIEHUSI TAKOTo BO3AEMN-
cTeud. Kak cneacrteme, B MOAENN AOMKHbI ObITh YYTEHLI BCE NapaMeTpbl, OkadblBaloLUE CYLLIECTBEHHOE BNUS-
HUEe Ha OLIEHKY YPOBHEW NepeaaBaemMon Bubpau i n nepensnyyeHHoro wyma (nepeyeHb Taknux napaMmeTpoB Nnpu-
BEAEH B NPUMOXEHWN A), a TaKKe NPEUMYLLIECTBA U HEAOCTATKA PasHbIX PELLEHUN Mo ocnabneHuto Wwyma 1 B1o-
paLnIA.
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0 100 X

X — 3aBepLUEHHOCTb NpoekTa, %; Y — Bpemsa; Z — Aonyctumas norpewHocTs, 7 — moaenks Ha atane npeanpoeKkTHbIX paborT;

2 — MOJEsNb Ha 3Tane UHXEHEPHbIX U3bICKaHUW, 3 — Moaenb pabodero npoekra, 4 — cragud npoeKTUMpoBaHUA N CTPOUTENBLCTBA,

5 — craaus NNaHNpoOBaHUA N UHXEHEPHbIX U3bICKAHNW, 6 — CcTaausa BbIDOpa MapLupyTa penbCcoBOro nytu; 7/ — craang reHepanbHoro

nnaHa, 8 — NPOeKT ¢ HU3KOW YyBCTBUTENBHOCTBIO K NNAaHUPOBAHUIO, 9 — MPOEKT € ODbIMHOW YYBCTBUTESIBHOCTBIO K NNAaHUPOBAHUIO;
70 — NPOEKT € BbICOKOWN YYBCTBUTENBHOCTLIO K MIAaHUPOBAHUIO

PucyHok 5 — [lonycTumblie NOrpeLwwHoCcTU NPOrHO3MPOBaHNS HA Pa3HbIX 3Tanax NPoOeKTUPOBaHNS U CTPOUTENLCTBA

B nounckax nyten ocnabneHnsa wyma 1 snbpanmm HeobxoamMmo paccmaTpuBaTh cregyrollee (CM. Takxke
npunoXxeHue B):

- KOHCTPYKLIUIO 1 cnocobbl 06CNyXMBaAHUA BEPXHENO CTPOEHUNA NYTU;

- KOHCTPYKLIUIO 1 cNOCcoDbl 00CNYKMBAHUS NOABUKHOIO COCTaBa;

- FEOMETPUIO PENBCOBOMO NYTU (PACCTOSIHUAA B BEPTUKANBHOM U rOPU3OHTaNbHOM HanpasneHUsIX);

- OMOPY PENBLCOBOrO NYTU (HANPUMEP, TYHHENL, 3EMIMSIHOE NONMOTHO, 3cTakaaa);

- KOHCTPYKLIUIO 30aHUIN, ABMNSIIOLLMXCH OO bEKTOM BO3AEUCTBUS.

[TocTpoeHHaa Moaelb MOXET ObITb 3MMUPUYECKON (C UCMONBE30BaHUEM SKCNEPUMEHTaSbHbLIX AaHHbIX), TEO-

DETMHECKOﬁ UM ABNATLCA codeTaHUeEM Moaenen 3Tux ABYX TUMNOB. npl/I NOCTPOEHWIA MOOETIA HSOGXOLI,VIMO, YTOObI
OHa y4TbIBal1a HaCTOTH bl1 COCTaB Bm6pau,|/||/|.

8.2.2.4 3tan pabo4ero npoeKkra

Moaent Ha aTane pabodero npoekra AoSPKHa onepupoBaTts MO0 ¢ abContoTHbLIMU, TMOO € OTHOCUTENBbHBLIMUA
napameTpamm Wwyma un subpaunn. Ee yacto ncnonsbayoT Ans 6onee AeTansHOro aHanmsa oaHoro U3 aNeMeHToB
CUCTEMbI: NCTOMHUKA, MYTU pacnpoCcTpaHEHUs U obbekTa BO3AENCTBUSI.
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BbixoaHble AaHHble MOAENM MOTYT CIYXXUTb UCXoaHOM MHdopMaLmen Ans Moaenn, NoCTPOEHHOM Ha aTane
MHXEHEPHbIX U3bICKaHWUI, YTOObI Y4ECTb U3MEHEHUS MPOrHO3UPYEMOro YPOBHS LLUyMa U BUBpaL M no Mepe paspa-
6oTkM NpoekTa. Mogenb AomkHa yYUTbIBATb YaCTOTHBIA COCTaR BUOpaLUU: B OKTABHbIX, TPETBOKTaBHbIX U Y3KAX
nosiocax 4yacToT.

[ockonbKy pe3ynbsraThl pac4eToB Mo AaHHOW MOAENN UCNOMbL3YIOT A1 060CcHOBaHUSA BbIbopa KOHCTPYKLNW
N XapakTeEPUCTUK KaK PENbCOBOro NyTW, Tak U Bbrnnanexaiymx CTPOEHUN, OHa JOIMKHA YYUTbIBaTb BIIMAHME BCEX
CYLLIECTBEHHbIX MapaMeTpPoB, NepevncrieHHbIX B npunoxeHun A. Mogens MoXeT ObiTb SMMUPUYECKON, TEOPETU-
YEeCKON, a TakKe ABNATLCA codeTaHUEM MOAENEN 3TUX ABYX TUMNOB.

8.2.3 MNonpaBkKu, cBA3aHHble C U3AMeHEeHUeM peribCOBbIX KOMMYHUKaLUW UNU Bo3Be4eHUEeM HO-
BbIX COOPY)XEeHUN

B cTpouTenbCcTBE HOBBIX PENBCOBLIX KOMMYHUKaLWUIA €CTb MHOTO OBLLIErO, HO CYLLECTBYIOT U pasnnyns.

Mpexxae Bcero cnegyer naMepuTb BUBpauuo, Habnogaemylo nNpu akcniyatauyum AeNCTBYIOWNX NyTEN.
CobpaHHble AaHHble HEOBX0AMMO NPOoaHaIM3NPoBaTh C Y4ETOM TOr0, KaKoW nokasatenb byaeT Ucnosnb3oBaH Ans
OLLEHKM NPOrHO3MpyeMbIX BO3AeNCTBUI (CM. pa3aen 6). Kpome Toro, cneayeTt NpoBecTU aHanna Ans AaHHbIX,
yCcpedHEeHHbIX M0 BPEMEHW, B TPETbOKTaBHbIX U Y3KUX MO10cax 4acToT.

[TocTpOEHHbIN NPOrHO3 AOJKEH, KaK NPaBuIio, NO3BONATb OLIEHUTD:

- BNIUSAHNE N3MEHEHWI B PENBCOBbLIX KOMMYHUKaLMAX (MOABWMXHOM cocTaBe, MyTU, KOHCTPYKL MU TYHHENS);

- YPOBHW BUDpaLM U Nepensniy4eHHoro wyma, Kotopble byayT HabnwaaTbcs BO BHOBb BO3BEJEHHOM 3/1a-
HUM BOIM3K OT PENbCOBLIX NMYTEN.

[pn n3aMeHeHnax penibCoBoro NyTn UnNu baHaaXka oLeHKa 4OoMKHA yYUTbIBaTb U3MEHUBLLMECS YCITOBUA KOH-
TakTa Koneca ¢ pefibCoM.

Tak e, Kak 1 Npu NPoeKTUPOBaHNN HOBbIX PESTbCOBLIX KOMMYHUKaLWIA, AOSKHbI ObITb NPOBEAEHbI UCCNEo-
BaHUA AN1F HXKeyKas3aHHbIX 3Tanos:

a) NpeanpoeKTHbIX paboT — 4YTobbI oNpeaennTb, He TPebyeT N HOBOE 3a4aHe Mep 3alluTbl OT NepeaaBae-
MOW Yepe3 rpyHT BUbpaLnv 1 Nepensny4eHHoro LymMa 1 He AOSTKHbI 1M ObITb BHECEHbI UBMEHEHUSA B KOHCTPYKLMIO
DENBLCOBOro NYTU;

b) MHXXeHEePHbIX U3bICKaHNN — ANSA NOATBEPXAEHUA CTEMNEHU XXECTKOCTM co3gaBaeMon BUbpaLum (Luyma) u
onpeaeneHns Ha 3To OCHOBE HEODXOJMMbIX MeP 3aLLUTbl BHOBb BO3BOAMMOro 34aHUA (Hanpumep, N3onsaLunm
OCHOBaHWSA) U MoandUKaLMN KOHCTPYKLXM PENbCOBOro NyTU (HanpumMep, BEPXHEro CTPOEHUs);

c) paboyero npoekTa — A4 nNoaTBepXXaeHnst 060CHOBaHHOCTU BbIOpaHHOW KOHCTPYKLIMKA HOBOIO 3aHUS
(byHOaMeHTa, MeXXayaTaXKHbIX NepekpbITUA, U30NALMU OCHOBaHUSA ) U NpeasiaraeMblX U3MeHEeHMI NOABUKHOTO
cocTaBa, MyTU, KOHCTPYKLNU TYHHENS.

PesynsraTtoM NpyUMeHeHNsa MoAeriv Ha KaXKA0M 13 BbilleyKasaHHbIX 3TarnoB A0SHKHO ObITb NOy4YeHHOE 3Ha-
YyeHne BHOCUMOTO YCUIEeHNA U Moaynsa nepeaatovHon dyHKUMK. MNMonyyeHHyo nepeaatodHyo doyHKLUI0 NpUMe-
HSIIOT, UCMOMb3yA B KA4YeCTBEe BXOAHOIo BO3AeNCTBUA JaHHble Habnogaemon Bnbpauumn, Ansa pacyeTta 3Ha4eHU
COOTBETCTBYIOLMX NoKasaTenen (a8 Bubpavunm 1 nepensny4eHHoro lyma).

9 NporHoctnyeckne moaenwu

9.1 00w me nonoxeHUN

B npunoxeHun A npuseaeH nepevyeHs napameTpoB, KOTOPbIE HEOBXOAUMO pacCMaTPUBATL B K&XKAOMN KOHK-
PETHON cUTYaLKMN. Bce napamMeTpbl, Ha OCHOBE KOTOPbIX CTPOSAT NPOrHO3, A0/MKHbI BbITb 3apernctTpupoBaHbl. Mo-
XeT noTpeboBaTbcs 060CHOBAHME NPUYNH, MOYEMY TOT UM MHOM NapaMeTP He NPUHSAT B paccMoTpeHne. Heobxo-
OUMO OLIEHUTB, KaKoe BITUSIHUE Ha MNPOrHO3 OKaXKET HeonpeaeneHHOCTb 3aJaHnAa UCXOQHbIX NapaMeTpoB.

Moaenu ansa nporHo3npoBaHns BUGpaunn oT peNbCcoBOro TpaHernopTa U NeEPEN3NTy4YEHHOro WyMa MOTyT
ObITb MapamMeTpU4EeCKUMn, SMMUPUIECKUMU TN TMOPUAHBIMU. STU TPU TUMA MOAENN LUMPOKO UCTONBb3YIOT HA
paKkTUKe, U BbIBOP cpeam HUX 3aBUCUT OT AOCTYNMHOCTU MCXOAHbIX AaHHbIX U Lenei nporHo3a. [nga onpeaeneHus
nepeaaToqHOW PYHKLNU MOXET ObITb UCNONL30BAaHO HENPEPLIBHOE BO3BYKAEHNE re0CENCMNYECKUM BUOPATOPOM
NN UMNYNBCHOE BO3BYXXAEHME NaaaloLlnM rpy3om Unm ynpasnsdemMbsiM B3pbiBOM. [1pn 3TOM cneayeT onpee-
NATb, KaKyo KOPPEKLMIO NONYyYEeHHOW nepeaaTodHon PyHKL MK NOTPeBbYEeT BHECTU pasfnymne B UCKYCCTBEHHOM U
peanbHOM UCTOYHUKE BUBpaLIUK (B YHACTHOCTU, MOXET OKa3aTbCs HEOBXOANMbIM paccMaTpUBaTL PENbCOBbLIA NYTh
KaK pacnpeaeneHHblid, a He CoCpeaOTONEHHbIN UCTOYHUK BUBpaLmK). [NonesHbIM MOXET OKasaTbCH MCMOMNb30Ba-
H1e PU3NYECKNX MOJENEN B YMEHBLLIEHHOM MacLUTabe.

[TapameTpuyeckne Mogen MoryT Aonyckatb YACNEHHOE UMW aHANUTUYECKOE PELLEHNE. DMMUPUYECKUE
MOAOENN UCNOSMB3YIOT AaHHbIE NONEBbLIX SKCNEPUMEHTOB B COMETAHUN C METOAAMU NHTEPNONSUUN. [NapamMeTpnyec-
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Ke ModeNn Tak Xe, Kak U HEKOTopble sMNUpUYeCKUE, ABNAIOTCA AETEPMUHUPOBaHHBIMA, AaOWMMN Ha BbIXOAE
eANHCTBEHHOE 3HaYeHWEe NPOrHO3npyemMoun BENUYMHbLI ANA AaHHOro Habopa BXOAHbIX 3Ha4eHUN. [TOCKONbKY TOM-
HOCTb, obecnevymBaemMast MoAensbo aHHOro TUNa, 3aBUCUT OT TOYHOTO 3HAHUS BXOAHbIX AaHHbIX, NP NOCTPOEHUA
pOrHo3a He cneayeT nonaraTbesl Ha eAUMHCTBEHHbIWA HAbop BXOAHbLIX 3HAYEHWUIN, ECNU HET AOCTAaTOYHON YBEPEH-
HOCTU B UX NMpaBUrbHoOCTU. Heobxoammo oueHnTb 3PeKT BapbpoBaHUA NapaMeTpoB B 3adaHHbIX Npeaenax.
3Ha4YeHns1 NapamMeTpoB AOJTKHbI ObITb MO0 TEXHUYECKM OOOCHOBAaHbI, NMMOO NOMyYEHbI MPUMEHEHNEM METOA
OLLeHKN PUCKOB.

C 0cob0oM OCTOPOXKHOCTLIO CNeayeT NPUMEHSITE MOAESb B YCIMOBUAX, OTIIMYAIOLLIMXCA OT TEX, NMPU KOTOPbIX
Moaerb bblna kKanmbpoBaHa 1 nposepeHa. HeonpeaeneHHOCTL SKCTpanonaunum NnpsiMo 3aBUCUT OT 3HAYEHUS
aKCTpanonmpyemMomn BefIM4nHbI.

Heobxoamnmo onpeaennTs NocneacTBUS BKITIOYEHUS B pACCMOTPEHNE TPAHCMOPTHOro cpeaAcTea (BBEAEHME
BO3DY)XOEHUS B BUAE NEPEXOOHOrO NpoLecca Ha 3agaHHOM UHTepBae BpeMeEHN, COOTBETCTBYIOLLEM NMPOXOXIe-
HUIO TPaAHCMOPTHLIM CPEACTBOM y4acTKa MyTu).

9.2 NNapamMmeTpuveckue mogenu

9.2.1 O6wmun aHanus

LornxHa ObITh onpeaeneHa pasMepHOCTL NPOCTpaHCTBA (OAHO-, ABYX- UMW TPEXMEPHOE), ONUCLIBAEMOTO
MOAENLIO, C YY4ETOM HEODXOANMOW TOYHOCTM Ha AaHHOM 3Tane NpPoeKTUPOBaHUS.

BaxkHo, YTOOLI MOAENb aAeKBATHO OMNUCHLIBaNa CTPOEHUNE rpyHTa (B YaCTHOCTU, NMONOXEHWUE rPYHTOBLIX BOA),
BHOCUMbBIN TPYHTOM KO3 PULMEHT NOTEPL, MMOTHOCTL MPYHTA U CKOPOCTL, C KOTOPOW B HEM PaCNpPOCTPaHSATCS
BOMHbI. B yacTHocTK, Ans onnucaHna Manbix aedpopmMmaniiid rpyHTa, UMEKLLMX MECTO NMPUY pacnpocTpaHeHUN BUO-
paunn, MOXET ObITb MCMOMB30BaHO 3HAYEHNE MOAYNS CABUra, NONYyYEHHOE B pe3yribTaTe reoTEXHUYECKUX U3bIC-
KaHWIA.

XapakTepPUCTUKU rpYHTa MOTYT ObITb NMOSTYYEHbI MO pe3yrsratamM U3MeEPEHUIN CKOPOCTU pacnpocTpaHEHUs
BOJH, BbINOJTHEHHbIX, MO BO3MOXXHOCTW, HA pasHOW rMyouHe 1 Ans pasHon cTeNeH BogoHackIWeHUA. He cneayet
ONs nonyvYyeHna sHaveHns Moaynd casura UCnonb3oBaTh Pe3ynbTaThl UBMepPeHU B CTaTUMECKOM PEXUME.

K Mcnonb3oBaHU 3Ha4YeHUN XapaKTePUCTUK MPYHTA U3 NUTepaTyPHbIX UCTOYHUKOB crieayeT NoaxXoAnTb C
OCTOPOXXHOCTbLI0, MOCKOMNbLKY OHU MOTYT He B NOJIHOU CTENeHN COOTBETCTBOBATL pealbHbIM YCITOBUAM Ha MECTE.

9.2.2 AHanuTU4YeckKue pelLleHUs

AHanuTu4yeckmne pellueHnsa ces3aHbl C HEU3DEXHBIMUK yripoleHUAMN. 1o 3TOM HEODXOOAMMO YHUTbLIBATL
cnegyllee:

a) OOIMKHbI ObITb TOYHO YCTaHOBIEHbI BCE OrpaHUYEHUS, B TOM YACNE NO ANanas3oHy YacToT U TUMY pacnpo-
CTPaHAOLWNXCS BOMH;

b) NPOrHo3, caenaHHbI ANA BOMNH TONMbKO OAHOMO TUNAa, MOXET COAEPXKaTb 3Ha4YNTENbHbIE OLLNMOKXA. Hanpu-
MEpP, Ha AalbHEM PacCTOSIHUK OT TYHHENSA rNMyboKOro 3anoXeHus npyu ogHoOPoOAHOM rpyHTE AOMUHUPYIOLWLMMIA
MOTYT ObITb BOMHbI CKaTUS!, B TO BPEMSA KaK Ha ONMKHUX PpacCTOSIHUAX CYLLIECTBEHHOE 3HAYEHUE MOTYT UMETH
CABUroBble BOSTHbI. KpomMe Toro, MoXXeT HabnoaaTbcsl B3auMHOE npeobpasoBaHue COBUIOBbIX BOSH U BOSH CXKa-
TUS OpYyr B Apyra, a Takke B BonHbl CToyHNun, Jlamba u Jlasa, ocobeHHO Ha rpaHunuax cpel, a TakKe B BOSHbI
Panes Ha 3eMHOU NOBEPXHOCTH;

C) Npu onpegeneHnn koappuuneHTa noTepb crneayeT yYUTbiBaTh €ro 3aBUCUMMOCTL OT YacTOTh!;

d) cneayeT NnpaBUbHO ONPEeaENnUTL 3NeEMEHT MOAENN, ONUCLIBAKOLLNA UCTOYHUK BUOpaLLUK. [ns XXenesHo-
OOPOXHbIX TYHHENEN B KAYECTBE TAKOro UCTOMHUKA PEKOMEHOYETCH NPUHMMAaTL BannacTHbIN CMoN PETbCOBOrO
MyTU, XOTS 3a4acTylo NpoBeaeHNE B HEM U3MEPEHNN MOXKET ObITh 3aTpyAHEHO. MOXHO BMECTO 3TOro NPOBOAUTL
N3MEPEHNS BUOPpaL N CTEH TYHHENS, HO TOMBKO B Crniyvyae, ecnn UMeeTCH NOATBEPXKAEHUNE, YTO YPOBEHL 3TOU
BUOpaLLLM BNIN30K K YPOBHIO BUOpaL 1 B bannacTtHOM cnoe. [ns Ha3eMHOro nyTu B KAYeCTBE aNeMeHTa MOAENN,
OMUCLIBAIOLLIErO UCTOYHUK, MOXKET ObITh B3AT YPOBEHb BMOpaLIMK Ha 3eMHON NOBEPXHOCTU Ha 3aaHHOM PacCTOsA-
HUW OT PENTLCOBOIO NYTH.

B cnyyae nopuUcToro rpyHTa Ucnofib30BaHne aHannuTU4eCckux METOA0B BO3MOXHO (€CNU CBONUCTBA TAKOro
rPYHTa XOPOLLO U3BECTHBI), HO TPEBYIOT NPUMEHEHUSI CITOXHBLIX MaTEMaTUYECKUX NpeobpaszoBaHnUi.

9.2.3 HucneHHbIle pelleHUs

9.2.3.1 O0LWwKme NnonoxxeHus

HncneHHble MeETOObLI PELLUEHNA MOTYT ObITb UCMONb30BaHbI AN1S NPOrHo3a NPon3BoaMmMon BMbpawunm 1 onmca-
HUS ee pacnpocTpaHeHns NP Hann4nmM goctTaTodHOM MHPOPMaLLIMX O CBOUCTBaX CUCTEMBI. Y MCNeHHbIe pelleHNs
MOTYT ObITb MOMyYEeHbl HA OCHOBE METOAA KOHEYHbIX 3JIEMEHTOB, METOAA KOHEYHbIX pa3HOCTEN NMOO MeToaa
"PAHUYHBIX 3NEMEHTOB. [1pK ncnonb3oBaHUM NIOOOro U3 yKasaHHbIX METOA0B HEOOXOAUMO OLEHUTE, Kakoe BNAS-
HMe Ha nonyYyaemMoe pelleHne oKkasblBaeT ANCKPeTM3aLund No BpeMeHM 1 NPOCTPaHCTBY.
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9.2.3.2 MeToa KOHEYHbIX 3JTEMEHTOB

B MeToae KOHeYHbIX 31IEMEHTOB cpeay NPeACTaBNsaAlT B BUAE COBOKYNMHOCTU 3N1IEMEHTOB, a pelleHne Haxo-
OAT NocpeaCcTBOM UTEPATUBHOW Npoueaypbl, nonydas 3HaveHUa PyHKLUN Ha rpaHuLuax anemMeHToB. MOoXHO UC-
MoNb30BaTh CYLLECTBYIOLLWE NPOrpaMMHbIE peannusaunumn MeToaa, HoO Npu 3ToM crieayeT obpallats BHUMaHUE Ha
TOYHOE npeacTaBneHune:

- 3JIEMEHTOB Ha rpaHuLax Mexay TYHHeENeM U rpYHTOM U MeXay rpYHTOM U PyHOAaMEHTOM KOHCTPYKL N

- PYHKUMKN BO3DYKOEHUSA, ONUCKIBAIOLLIEN B3AaUMOAEUCTBUE KoNeca ¢ PpeNbCoM, OCODEHHO eCcnin 3Ta PYHK-
LS UBMEHAETCH BO BPEMEHU U NMPOCTPAaHCTBE.

[1pn ncnonb3oBaHMM MeTOa KOHEYHbIX 3JIEMEHTOB BaXXHO NPaBUIbHO BbIDpaTh 3fIEMEHTLI Ha rpaHnLax
cpen, YToOb! UCKMTIOYUTE BNUAHWE Ha NoNyYaeMoe peLleHNEe NepeoTPaKeHHbIX BOJIH.

9.2.3.3 MeToa KOHEYHbIX Pa3HOCTEN

AHanutnyeckne audpdepeHumnanbHblie YpaBHEHUA MOTYT ObITb 3aMEHEHBI YPaBHEHUAMUN B KOHEYHbIX Pas-
HOCTSAX ANd NonyyYeHUsa YUCneHHbIX pelleHU BONHOBbIX ypaBHeHUN. MeTo KOHeYHbIX pa3HOCTEN BKMOYaET B
cebsa AncKpeTnlau o AMHaMnU4eCcKon CUCTEMbI U NoLIaroBoe Bbl4UCNeHUe N3MEHEHWIA BO BPEMEHN COCTOSIHNN
TOYEK cpebl.

9.2.3.4 MeTo rpaHU4YHbLIX 3NTEMEHTOB

MeToa rpaHUYHbIX 3NTIEMEHTOB YAOOHO NPUMEHSTEL B TOM Criydae, Korga nasectHa pyHkums ['puHa.

MeToa rpaHUYHbIX ANEMEHTOB ABMAETCH anbTeEPHATUBOW METOAY KOHEYHLIX 3NTIEMEHTOB N TPEDbYET 3aJaHUS
SINIEMEHTOB TOJILKO Ha rpaHuue. B KOHKPETHOM 3aaa4e pacnpocTpaHeEHUS BUBpaLnn B IPYHTE 3TOT METO OCODEH-
HO yAo0eH, NOCKONbKY AONYCKaeT MoAeNMPoBaHME rpyHTa NonybeckoHeYHOM cpelon U HE TPeBYET y4eTa NepeoT-
paXXEHUN, KaK 3TO UMEET MECTO B MeTOAE KOHEYHbIX 3NTIEMEHTOB.

9.2.4 Tn6pugHble Mogenn

MeToa rpaHUYHbIX ANIEMEHTOB MOXKET ObITh MCNOSIb30BAH B cCOMETaHUM ¢ METOAAMUN KOHEYHbIX 3S1IEMEHTOB U
KOHEYHbIX pasHocTen. Ecnn MeToaoM KoHeYHbIX pa3HocTen yaobHO nonyyaTs pelleHune ans konebaH MCTOYHN-
Ka, TO METOA MPaHUYHBIX 3NEMEHTOB CNYXXUT ASs1 NONyYeHUsA pelleHnin (C HEBONbLLIOW 3aTpaTon BbIMUCTTIUTESNbHbIX
PDECYPCOB) OTHOCUTENNBLHO KONEbaHWUIN TOYEK Cpebl Ha MyTU pacnpocTpaHEHUS BUOpaLumn OT UCTOMHUKA K OOBEKTY
BO31ENCTBUAS.

Ecnu meToa KOHEYHBIX 3NIEMEHTOB U METO KOHEYHbIX PA3HOCTEN TPEDYIOT TLLATENBHOIO PACCMOTPEHUS,
Kakoe BMsIHUE Ha TOYHOCTL PELLEHNI OKa3bIBaOT OTPaXKEHUSA OT rpaHnL, TO METO MPaHUYHbIX 31EMEHTOB CBODO-
OEH OT 3TOro HegocTaTKa.

9.3 AMnupuveckue moaenn

9.3.1 O6wmMe nonoxeHUN

IMMNUPUYECKE MOOENN LENMNKOM OCHOBaHbI Ha pe3ynbTaTtax U3MepPeEHUA U NpeacTaBnsaoT cobon dpopmy
NHTEPNONALNN UNN SKCTPaNONALUN NOyYeHHbIX AaHHbIX.

[nsa akcTpanonsayuum gaHHbIX UCNonb3yT KO ULMEHT yeUMNeHns un moayne nepeaatouHou yHKLMA, HO
MPU 3TOM HEOBXOAMMO NPOBECTU aHaNn3 PU3n4eCcKon CyTn NoNnyvYaeMbix pe3ynsTaTos.

9.3.2 Tunbl aMNUupuUveckux mogeneu

SMNUpUYECKUE MoOAEeNN NPUHLIMNNAarbHO Noapa3aensioT:

a) Ha NokaneHble Moaenun. PesynstaTbl USMepeHUA Ha orpaHUM4eHHOM y4acTKe pacnpoCcTpaHAT Ha gpyrie
y4yacTkn. Bua akctpanonmpyowen yHKLUUN NonyyalT aHanuTu4eCckKumM MeToaoM, U3 Apyrx 6as3 gaHHbIX Unu
BKCNEPTHbIM NYTEM;

b) Ha rnobanebHble mogenu. NporHocTudeckyto Moaens (Habop AeTEPMUHUCTUMECKUX anNrOpUTMOB) MOSy-
YatoT MOCTPOEHUEM JNTMHUN PErpeccunn U1 BblaeneHnem TpeHJ0B Ha OCHOBE DOMbLLOMO YnUca UsMepeHni, NpoBe-
OEeHHbIX Ha pa3HbIX y4acTKax, rae OCHOBHbIE XapaKTEPUCTUKN CUCTEMBI (CM. NPUNOXeEHUE A) UMEIOT Ppa3HOE 3Ha-
YeHue.

NokanbHble Moaenu cnegyeT NPUMEHATL NPU NpoBeaeHUU UccrnegosaHU Ha eAMHCTBEHHOM y4acTKe, Ha-
PUMEDP NS OLLEHKN TpeboBaHWiA Mo ocnabneHuio BMbpaLni B TOM MECTe, rae byaeT NocTpoeHo 3aaHune. B cnyvae
POEKTUPOBAHUS HOBOMO yHacTKa PernbCoBbIX KOMMYHUKaLWA cneayeT MCNoNb30oBaTh rMobansHy Moaenb, YTo-
Obl y4ECTb BO3MOXHbIE UBMEHEHUS XapaKTEPUCTUK BOOSb UCCNEQYEMON YacTU NMYTH.

Lncno y4acTKoB, Ha KOTOPbIX crneayeTt NpoBoAnTL COOP AaHHbIX, ACITKHO ObITh BbIOpPAHO C Y4ETOM:

- ONWHbI UCCNeEaYEMON YacTU PENBLCOBOro NyTU (4eM ANMHHEE NYTh, TEM DOSbLUE YH4ACTKOB U3MEPEHNI);

- YiCNa CYLLIECTBEHHbIX XapaKTEPUCTUK, ANl KOTOPbIX HAbNIAAKTCS 3HAYUTESNBbHbIE PA3NUYUA B 3HAYEHUSIX
OT ydacTKa K y4acTky. Ecnu Takme pasnnuyna HabnwgarTes AN BCeEX CYLLECTBEHHbIX XapaKTepPUCTUK, YNCO
YHACTKOB U3MEPEHNN ByaeT MakCUMalbHbIM.
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Hncno y4acTkoB M3MePEHUN B robansHOW MOAENN 3aBUCUT HE TOSTbKO OT YUCa XapaKTeEPUCTUK, 3HAYEHUS
KOTOPbIX UBMEHSIIOTCA OT y4acTKa K ydacTKy, HO U OT TOro, HACKOMbLKO BENMUKN 3T U3MeHeHus. [pn onpeaeneHun
MECT U3MEePEHUIN NO Mepe yaareHua oT PeNbLCOBOro NyTU 1M BAOb 3TOMO NMNYyTU Y4UTLIBAIOT TaKUE NapaMeTpbl, Kak
PacCCTOAHWNE, rMybuHa TYHHENS, XapaKTEPUCTUKA TPYHTA.

[na ntobon 13 BbilieyKasaHHbIX MoAeNen YUCNO USMEPEHUIA Ha yHaCTKe AOIMKHO ObITb AOCTATOYHLIM, YTOOL!
npeacTaBnsiTb BCEBO3MOXHbIE COYETAHUA TUMOB TPAHCMOPTHBLIX CPEACTB, TPAHCMOPTHLIX CPEACTB AaHHOMo TUMNa U
PENBLCOBLIX NYTEWN.

9.3.3 Buabl amnupuyeckux mogeneu

OcHoBHOW BUA Ntobon mogenu npueseaeH B 8.1. IMnmnpuyeckne Mmoaenu TpebytoT ynpoLweHHOro Usnyec-
KOro paccMoTpeHust. lonyctumasi cteneHb yrnpoLeHUs 3aBUCUT:

- OT BAp1aTUBHOCTU PE3YNLTATOB M3MEPEHNN U YHACTKOB, AM51 KOTOPbIX MPOBOAAT U3MEPEHUS U OLIEHKY;

- OT 3Tana oueHnBaHus (CMm. 8.2).

OCHOBHOE yNpoLLUEHNE, KOTOPOE MOXET ObITb BHECEHO B SMMUPUYECKYIO MOAENL, — AONYLUEHNE HECBS-
3aHHOCTU ANTIEMEHTOB CUCTEMbI. KOMOUHaLUMOHHbIE cocTaBnsoLlme 0o6aBnsoT, ECNX MexXxay ABYMS napameTpa-
MW CYLLECTBYET CUNTbHOE B3aUMOAENCTBUE, Ha aTane, HanpumMmep, pabodero npoekTa, rae K TOHHOCTU NporHo3a
NnpeabsBAAIOT NOBbILLEHHbIE TPeboBaHUS.

Hanpumep, OCHOBHLIM BUAOM SMMUPUYECKON MOOENN pacnpoCcTpaHEHNS BUDPpaLLIUM Yepea rpyHT ANs napa-
MeTpa Bubpaunn A(f) B NpeanonoXeHun HECBA3aHHOCTN 3NEMEHTOB byaeT

A(f) = S(f) - PTF) - R(T), (1)

rae S(F)=Sgref - Srst* ORail - OTF ° Séupln' Sépeed'
P(f)= Psuptn- Fep -

R(")= Rs " Rsiruct * -3

f—yacToTa;

HaaCTPOYHbIN MHOEKC «'» O03HAYaET, YTO AaHHbIU 3NeMeHT MoAeN ABNAETCA NonpaBKoM Ha COOTBETCTBYIO-
LLIMe YCNOBUS,;

NOACTPOYHBLIN MHOEKC ODO3HavYaeT UcxoaHoe 3HadveHue ansa uctodHuka (SRef) M ycnoeus, Ha KOTopble
OenakT nonpasku: noasumxHou coctas (RSt), Bua penbcosoro nytu (TF), Bug ocHoBaHUA nonoTtHa (Supln), nyTs
pacnpocTpaHeHus (PP), Tun rpyHTa (G) 1 T1n KOHCTPYKLUKMK (Struct), sssnstowlencs o0 beKToOM BO3AENUCTBUS.

OCHOBHbLIM BUOOM 3MNUPUYECKOU MOAENU ANA NepensnydeHHOoro lwyma B TOM XKe NpeanonioXeHUn HeCBS-
3aHHOCTUW SNEMEHTOB, 3anncaHHasa anst yposHs L(f) B ageundenax (ab) ¢ ucnonb3ayembiM ONopHbIM 3HAYEHUEM
20 mkla, byaet

L(f) = S(F)+P(f)+R (), (2)
P(f)= APsyomn + ARop + ...;

ﬁ(f): AﬁG + AﬁStFUCt +A§Rad + ... ,

f—yacToTa;

HaACTPOYHbIA MHOEKC «—» O3HAYaET, YTO AaHHbIN NapaMeTp U3MepPSItoT B Aeumnbenax;

MOoACTPOYHbIE MHOEKCHI UMEIOT TOT XKE CMbICI, YTO U B ypaBHeHUK (1), a gononHUTenbHbIA nHaeke (Rad)
0003HavYaeT nonpaBKy Ha YCIMOBUSA N3NYyYEHUS.

Ecnn Bubpauuio TakKe BbipaXkaloT B AeLnbenax, AOMKHO ObITh yKazaHo OnopHoe 3HaveHne. [Ans nokansHou
MOOENN KaXKa bl napaMeTp ypasHeHUs (1) nnn (2) aomkeH obITs NonyveH NMbo TeopeTUYeckn, NMbo NyTem N3me-
DEHNA.

9.4 NonyaMmnupuyveckne Mmogenu

[TonyaMmnnpuyeckne Moaenu NnpeactasnsaoT cobon codeTaHne napaMeTpudecknx moaenen (cm. 9.2) 1 am-
nupuyecknx moaenen (cm. 9.3). B sTom cnyyae oanH U HECKONbKO 3NEMEHTOB SMMNUPUYECKO MOAENN 3aMEHS-
10T aHaNMUTUYECKUMUN BbIpaXKeHUAMM UNKU pe3yrnstataMmn UsmepeHUin1 Npmu YacTUYHO BbINOMHEHHBLIX CTPOUTENBHbIX
paboTax (Hanpumep, NCNOJSIbL3YIOT reoceCMmNIECKniA BUOpaTop B NOMHOCTLIO MOCTPOEHHOM TYHHENE, HO Be3 Npo-
NOXEHHbIX B HEM PENLCOBLIX NYTEN ANl OLEHKN BHOCUMOIO YCUNEHUSA Ha NYTU A0 0ObekTa BO3AEUCTBUSA). Takou
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noaxo4 4acTto NPUMeEHSIIOT Np MogudoukaLmm Moaenu, NocTPoOeHHOM Ha aTane UHXXeHepPHbIX U3bICKaHWA, A0 YPOB-
HH, COOTBETCTBYIOLLErO aTany paboyvero npoekra. OObIMHO YTOYHEHUIO NMOANEXAT 3JIEMEHTbI, CBA3AHHbIE C ACTOM-
HUKOM BUOpaLINU (TYHHENb, KOHCTPYKLINS PENBCOBOrO MYTWU, TUMN NOABMXKHOIO COCTaBa) M OO bEKTOM BO3AENCTBUA
(dyHOAMEHT, KOHCTPYKLMS 30aHUST ).

[Tonyamnunpudeckme Mogenu noaTeepXaalT CTaTUCTUYECKY O AOCTOBEPHOCTL SMMUPUYECKUX AaHHbIX, YTO-
Obl UCMONB30BAaTb X COBMECTHO C aHAINMMTUYECKUMW METOAAaMK HA CTaaun paboyero npoekTa.

10 PaspaboTka, KannbpoBKa, TeCTUPOBaHME U NPOBEpPKa Moaenwu

NamepeHna, nporoanMble NpU paspaboTke Mogenun, a Takke Ans ee KarIMbpoBKN U TECTUPOBaHWUSA, JOJTKHBbI
ObITb BbINMOMHEHbI B TEX YCNOBUAX, AN KOTOPbIX onpeaeneHbl nokasaTenu, Nonyd4eHne 3Ha4eH N KOTOPbIX SBIAET-
cA Lenblo paboTbl Moaenn.

CnegyeT UMeTb B BUAY, YTO OLieHKa BUbpaLum, pacnpocTpaHAeMon Yepes rpyHT, U NepensnydeHHoro wyma
COMPOBOXJaeTcA OTCYTCTBUEM MHPOPMAL MM O MHOTUX BaXKHbIX pakTopax, NO3TOMY HEOMNPEeAeNeHHOCTb Takon
OLIEHKM MOXET ObITb 3Ha4uUTeNbLHON. [1na onpeaeneHns NpUMeHUMOCTU NOCTPOEHHON MOaeNN HEODX0ANMO OLLe-
HUTb TOYHOCTb NMOMyYaeMbIX C €€ NOMOLLbIO MPOrHO30B. ATa TOYHOCTb MEHSIETCH B 3aBUCUMOCTM OT 3Tana paspa-
6oTKM (cM. 8.2). Yem aanblue npoaBuraeTca paspaboTtka, TeM Bbille TpeboBaHMSA K TOYHOCTU (CM. PUCYHOK 5).
3HaHMe TOYHOCTU OLEHOK, MosTydaeMbIX C NPUMEHEHMEM AaHHOW MOAENN, ABAAeTCS HeobxoaUMbIM AS18 ynpaBsie-
HUS PUCKaMM B NPOLLECCE MPOEKTUPOBAHUSA U CTPOUTENBCTBA PENBCOBbLIX KOMMYHUKaLA.

[TpwnmeyaHune— HekoTopble pekoMeHaaumum nNo NOCTPOEHUD, KAanmbpoBke U NMPOBEPKE MOAENN NPUBEAEHDI
B npunoxeHummn C.

Huxe onncana oblas npoueaypa, NocpeacTBOM KOTOPOW MOXHO MOSTY4YUTb KONMMYECTBEHHYIO OLEHKY TOM-
HOCTM MOZENMN.

ToYyHOCTb MOAENN OLEHUBAIOT CpaBHEHUEM C pe3ySibTaTaMy U3MEPEHUIA, HE NCMOSTb30BaHHbIMU MNP MOCT-
poeHun moaenn. Kpome toro, Ansa 3agaHHbIX YCNOBUA UCMNbITAHUA MOXHO CPaBHUTL OLIEHKWN, MOJSTyYEHHbIE C
MOMOLL b0 AaHHOW MOAENN U APYror MoAeNun, yXKe npolleLllen npoueaypy nposepkn. Npun aTomMm cregyeT TLia-
TeNbHO 3adUKCUPOBAaTL PacxoXaeHUs B AONYLLEHNAX, NPU KOTOPbIX MOCTPOEHbI MOAENN, U BXOOHbIX YCIIOBUSAX.
[MpeanonoXxeHus o BUAE BXOAHOro BO3AENCTBUSA U MapaMeTpbl 3TOro BO3AeNCTBUA A0JDKHbI ObITb 3aperncTpupo-
BaHbl.

CTtagumn paspaboTku 1 KanmbpoBK MOAENN NPeLLECTBYIOT CTaaum ee TECTUPOBaHUS.

Ha ctagun paspaboTkn Moaeb NPOXoAUT HECKOSTBKO 3Tarnos UTepaLnin, nocpeacTBOM KOTOPbIX 40BUBatOT-
CA YNy4LLIEeHUA cornacusa MeXay BbIXoAHbIMW AaHHbIMWA MOAENU U pe3ynbTataMn U3MEePEHUIA U YCITOBUAMMU
McnbiTaHu. [1ng cnoXxHbiX Moaenen, npeaHasHavYeHHbIX 06ecnevynTb BbICOKYIH TOYHOCTL MPOrHo3a, B npoLecce
pa3paboTKn paccMaTpuBaloT KaXabll ee aneMeHT (MCTOYHUK, NYTb pacnpocTpaHeHns, 06 bekT BO3AeNCTBUSA) U
KaXKObl CYLLIECTBEHHbIN NapamMeTp (CKOPOCTb ABWKEHUSA NOABUKHOIO COCTaBa, PacCTOsAHUE OT PESIbCOBOro MyTH).
N3meHeHus, BHOCUMbIE B MOAEMNb, AOITKHBI, MO BO3MOXHOCTU, BasnpoBaThCa Ha MOHUMAaH UM NeXxallmx B UX OCHO-
Be Pu3nYecknx sakoHoMmepHocTern. MeTo cpaBHEHUS MOYKHO OCYLLIECTBUTL C UCTMONb30BaHNEM re0CeNCMUYEC-
Koro Bubpartopa, co3garwllero sagaHHble gedopManm Ha 3agaHHbIX YacToTax, NPy YCITIOBUX A0NMYCTUMOCTU 3a-
MEHbI MPOTKEHHOrO UCTOYHMKA BO3OYKAEHNS TOYEYHbIM.

[MoBblLLEHNE TOYHOCTU NMPOrHO3a AJI KOHKPETHOro y4acTka MeCTHOCTU MOXHO OLEHUTL MO pe3yrbraram
M3MEPEHWI Ha 3TOM y4acTKe (Hanpumep, Npu NPoxXoXxaeHnn noe3agos, UCNoNb3oBaHM reocencMnYecKoro Bbpa-
TOpa Ha NOBEPXHOCTU U APYTMX UCTOYHUKOB BO30YKAEHUS, NMOMELLAEMbIX B HAKIMOHHYIO CKBaXKUHY), BHOCS
COOTBETCTBYIOLLME NONpaBKuy, oOTpaXKatoLue pasnnime Mexay UCKYCCTBEHHbIMU U peanbHbIMU UCTOYHUKaMIN BUD-
pauun. Mocne paspaboTkn Mogenn HeobxoaMMOo NPOBECTU ee KannbpoBKy, T.e. rpaaynpoBaTh ee Takum obpasom,
4yTODbI pacxoXaeHne Mexay BbIXOAHbIMW AaHHBIMU MOAENN U pe3ynbTataMmn U3amepeHnin 6bino MUHUMarbHbIM.
Bua rpagynpoBoYHOn yHKLMN AOTKEH ObITb 3aperncTpupoBaH.

[MocneaHum aTanom paboTbl ¢ MOAENbIO ABNSETCH ee TecTupoBaHue. B npouecce TecTMpoBaHUs CpaBHU-
BAOT MPOrHO3HbIE 3HAYEHUSA, reHEPUPYEMbIe MOAESbIO, C peayrbrataMmn U3SMEPEHUI, MONy4YeHHbIMU NPU PYHKLM-
OHMPOBAHUN PENBCOBLIX KOMMYHUKALUA. DTN U3MEPEHUSA He AOSKHbI BKIOYaTh B ceba M3MepeHus, NnpoBeaeH-
Hble Ha aTane Kanubposku. o peaynbraTam TECTUPOBaHUA OLLEHMBAaIOT HeoNpPeAeNeHHOCTb MPOrHO3UPOBaHUS C
nPUMeHeHneM gaHHon moaenn (cMm. npunoxeHue C).

[MocTpoeHHy Moaent 0ObIMHO peanuaytoT B BUAe KOMMbIOTEPHOW NporpamMmsl. [Nepea ncnonb3oBaHUEM B
pearnbHbIX YCNOBUAX 3KCNTyaTauum Moaenb AoshKHa ObiTb NpoBepeHa Ha aeKBaTHOCTb MNony4YaeMblX pesyrbra-
ToB. OObIYHO Takasa NpoBepKa COCTOUT B CpaBHEHUN pe3ynbTaToB paboTbl NporpaMmMbl U PYYHbIX pacHeToB AN
3aJaHHbIX YCITOBUIA. B x0ae NnpoBepKu oLeHNBAaIOT Takke cTabunbHOCTb paboThl NporpamMmsl, 3agaBast 3Ha4YeHUs
NepeMeHHbIX BO BCeM AManasoHe Nx U3MeHeHUs.
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[MpnoxeHwne A
(pekomeHayemoe)

xapaKTepMCTMKI/I, nppmHAMaeMbie BO BHUMaHKe NPU NnpoekKtTnpoBaHMi U UISMepPeHUAX

A.1 Obwme nonoxeHuns
B HacTosiwem NpunoXeHun npuBeaeH nepevYeHb XapakTePUCTUK, KOTOPbie HEOBXOOAMMO paccMmaTpuBaTtTbh Npu
NPOrHO3MPOBAHMM NApaMeTPOB NepegaBaemMon BUopaumum u NeEPEnNsnyHeHHoro wymMma. 9T XapakTepucTUKK pasnnuyaroT-
Cs1 NO CTEMNEHN BIIUAHUA HA TOYHOCTb MPOrHo3a, N ANl KOHKPETHbLIX CUTYauun HEKOTOPbLIE N3 HUX MOTYT OKa3aTbCH HECY-
LLLECTBEHHbIMU. BbIOOp, KAKME XapakTEPUCTUKN YUUTLIBATb, 4 KAKNE HET, B KaXXO0W KOHKPETHOW CUTyauun OCTaeTCs 3a
3KCNEepPTOM.
B HacToawem NpunoXeHnn paccMOTPEHbI XapakTEPUCTUKU NCTOYHUKA BUBpaumn, nytun pacnpocTpaHeHnst n 0Obek-
Ta Bo3genctems. Mecto xapaktepucTukn B NpMBe4EHHOM NEPEYHE HE COOTBETCTBYET CTEMNEHN €€ 3HAYNMOCTMN.
XapakTepuCcTUKN MOIryT NPeacTaBnsaTb COBON KOHCTaAHThI UK BbITb PYHKUMAMM YaCTOThI, AehopmMaumnn, Harpy3ku,
TeMnepaTtypbl U T. 4. Ana HUX MoryT ObiTb YCTAHOBMEHBI AOBEPUTENBHbIE IPaHnLbl TMOB0 U3 PU3NYECKNX COOBpaXKeHUN,
nmbo Ha OCHOBe CTATUCTUKM HaDMaeHUN.
A.2 UcTovHKMK BNOpaunn
A.2.1TeomeTpua penbCOBOro nNyTn
[eOMETPUIO PENBCOBOIO NyTU XapakTepu3aytoT:
a) KoopauHaThbl NO FOPU3OHTANN U BEPTUKANMW;
b) ypoBEHb (N0 NOBEPXHOCTU 3EMINN, B BbIEMKE, MO HACLINW);
C) HanMM4mne NCKYCCTBEHHbIX OMOPHbIX KOHCTPYKUMI (3CTakKan);
d) Hann4ne TyHHENEW.
A.2.2 MoaBunxXHOWU coCTaB
[TOABUMXHOWN COCTaB XapakTepusyloT:
a) ero anuHa;
b) npothunb koneca;
C) AnameTp Koneca,
d) HEPOBHOCTUN N AedEeKTbl MOBEPXHOCTU KATAHUA KONECa;
e) cucrtema nogBeLunBaHusA KOnec;
f) Hanu4une Konec ¢ ynpyrmmmn anemMeHTamMmm, KOTOpble XapakTepusayioT:
- macca 060aa,
- JUHAMMUNYECKAS XECTKOCTD;
g) HenoapeccopeHHass macca:
- KOIeca,
- OCMW,
- Apyrue anemMeHTbl (TOPMO3HblIe AUCKU, ABUraTernim Ha OCU KONECHOW Napbl, peayKTopbl);
h) nepBas CTyrneHb PECCOPHOro NoaBeLLVNBAHUSA:
- XKEeCTKOCTb,
- gemndunpoBaHue (BA3KOE, NMMCTEPE3NCHOE, Cyxoe TpeHue);
1) nogpeccopeHHas macca:
- pamMma Tenexku,
- ANEeMEeHTbI nepegadn TAroBoro ABuratens,
- ABUraTtenun Ha TenexkKe KONnecHon napsi;
|) BTOpas CTyrneHb peccopHOro noaBeLnNBaHUSA:
- XKECTKOCTb (Banok pambl TENEXKN, 3MEMEHTOB Mepeaaydn TAroBoro gsuratens),
- AeMndupoBaHune,
- Macca Ky30Ba;
k) obwaa macca Ha ocb (CyMMa HENOAPECCOPEHHON MACChl N MACC, NOAPECCOPEHHbBIX NEPBON N BTOPOUN CTYMNEHS-
MW NOABELUNBAHUA) NPU HANUYUKU U OTCYTCTBUU TPY3a;
|) Harpy3ka Ha ocb (CTaTn4eckasl, AuHammyeckas);
M) MOMEHTbI MHEPLUMN N POPMBbI M3MMDOHBLIX KONTEDaHMW KONec n 0Cewn;
N) YMCno ocen n Basza TENEXKN;
0) hopmbl N3rMbHBIX KONeEbaHnK Ky30Ba.
A.2.3 Penbchbl
XapakTtepucTukammn penbcoB ABMNAIOTCA:
a) nxX pacnonoXxeHne B NPOCTPAHCTBE (Hann4uue 3akpyrineHnn, BbICOTa PacnonOXeHns);
b) WnpnHa Konewu;

C) HEPOBHOCTU PENBCOBOIO NyTu (COCTOSAHUE PENbCOB, HEPENYIAPHOCTU NYTU);
d) dopma ceveHns penbca, mapka cranw;
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€) Hann4ne CTPENOYHbIX NEPEBOAOB, MMYyXUX NEPECEHYEHNN, CTbIKOB, CBAPHbIX COEANHEHUN;

f) nepnoanyHOCTL Harpyskn (napameTpuyeckoe Bo3byxaeHne) B 3aBUCUMOCTU OT U3MEHEHUA XECTKOCTU OCHOBA-
HUA PENBCOBOrO NMyTN N 6a3bl TENEXKN (PYHKUMA CKOPOCTU TPAHCNOPTHOIO CpeacTea);

g) NONEpPEYHble Harpy3ku [HeQOCTaTOMHOE MPEBbLILLEHNE HAPYXXHOIO perbca Ha 3aKpyrneHHOM y4acTKe MyTu, OcC-
LUNNMPYIOWME CUNMBbl HA 3aKPYIMEHUAX Manoro paguyca (BOCNPUHMMAIOTCH Ha CNyX KakK BU3I KOINEeC), KOHTAKT penbca C
rpebHem konecal;

h) >XEeCTKOCTb NSATHA KOHTAaKTa B BEPTUKANbHOM HanpaBneHuu,

1) NMPUMEHsIEMblE MOANUKATOPLI TPEHUA (CMa3KKn).

A.2.4 OnemMeHTbl peribCoOBOro nyTw

ONEMEHTbI PENBCOBONO NyTU XapaKTepu3ayioT:

a) AonycTtumast Harpyska B peribCOBbIX CKPeneHusix;

D) KOHCTPYKUMS PENbCOBOro NyTH, KOTOPas MOXET cogepXaTb Crneayiolme 3NemMeHThb!:

- NONHOMNOBEPXHOCTHYIO OMOPY PENBLCOBOrO MyTw,

- 3arnybneHHble penbCbl C HENPEPLIBHBIM OMUPaHUEM,
- wnanel,

- Apyrne paspbiBbl B ONUPaHUW,

- bannacTHbIN CIOW,

- BETOHHbIE BNOKK, WNanel B ynpyron o6onouvke,

- YNpyrme nogyLwku nog wnansi,

- nogdannacTHble ynpyrue HacTunbl,

- DeTOHHOE OCHOBaHMe,

- NnasakLwme NnnThl,

- TOKOCBbEMHbIE YCTPONUCTBA (ANA 3NEKTPUPULNPOBAHHBLIX PENBCOBLIX NMYTEN);

C) cTatudeckasl, AMHAMU4YECKas, akyCTUYECKasa XECTKOCTb YNPYrux 3r1eMEHTOB.

A.2.5 OcHOBaHMe penbLCOBOro NyTw

A.2.5.1 o noBepxHOCTN 3eMIH
PaccMaTpuUBaloT, YITOXEH NN PENBLCOBLIN NYTb B BbIEMKE UMK HA HaACbINW (TPYHTOBOW UNWU M3 NEHONONUCTUPONA),
Hannune PyHaaMeHTHbIX Banok, CBawW, yKPENnNeHnn rpyHTa (Hanpumep, N3BeCTKOBO-LUEMEHTHbIM PACTBOPOM, IPYHTOBbI-
MW IrBO34sIMU, apMaTypPHON CETKOW), MOBEPXHOCTHOIO ryapoHUPOBaHUS, DETOHHbLIX NIUT, NMYYNUHHbLIX MECT, a TaKXe IPYHTO-
Bbl€ YCIOBUA.

A.2.5.2 Ha scTtakape
PaccMaTpUBaloT:

a) CTpOUTENbHLIN MaTepuarn. crtanb (CBapHble, BONTOBLIE UITU KNENaHble cCoegnHEHUs), BETOH (3anMBKa Ha MECTE
nnn cbOpHbIN), KOMMO3NTHLIN MaTepuan (ctanb-6eToH), AepeBo;

b) NOABMXHOCTbE MOCTOBOIO MNONMOTHA (KOMIMMNEKCHAas);

C) CODCTBEHHbIE YacTOThl, KO3 PUUNEHT aeMNPUPOBaAHUS;

d) B3anmogencreme ¢ rpyHTom (Tnn oyHaameHTa, TUN rpyHTa);

e) NpoBeAeHHble Mogndukaunn (Hanpumep, yganeHne bannacra npu 3amMmeHe nyTtn).

[TpnmedaHune— PakTopbl, BMUAIOLWLME HA U3TNYYEHNE LLYMaA 3CTakagoun (XOTH OH MOXET OKa3biBaTb CYLLLECTBEH-
HOE BO3ENCTBME HA OKPYXAIoLWLyIo Cpeay), He paccMaTpuUBaloT.

A.2.5.3 B TyHHene
PaccMaTpUBaloT:
a) TUN TYHHENS U MECTO ero PacronoXeHus;
b) rnybuHy 3anoxeHus;
C) hopmy;
d) ncnoneayemyio 06nmMuUoOBKY;
e) Bua dyHgameHTa (obpaTtHoro csoga);
f) Bnnanexawmun rpyHT ¢ BO3MOXHbIMU YNIOTHEHUSAMWU (HANPUMEP, 3anmnBKOW LUEMEHTHLIM PaCTBOPOM) U COOPY-
XKEHWS,
g) Hanu4ue NycToT B IPYHTE;
h) Hanu4ne ocnabneHHbIX ANEMEHTOB KPEneHus.
A.2.6 CTpouTenbHble AOMYCKN
PaccMaTpUBaloT 4OMNYCKU B OTHOLLEHWN:
a) XKECTKOCTU yrpyrnx aNemMeHTOB;
b) reomeTpun onopsobi;
C) UBMEHEHMWN NApPaMeTPOB CO BPEMEHEM,;
d) Hann4uKna TpeLwuH.
A.2.7 Pabo4vve napameTpbl
Ob6LWeNn XapakTepUCTUKON PENbCOBbIX KOMMYHUKALUMW SABNSOTCS:
a) CKOPOCTb ABWMXEHUS TPAHCMNOPTHLIX CPEACTB;
b) Tpadhmk (pacnucanune).
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A.2.8 TexHn4yecKkoe o0CnyXMBaHne U PEMOHT
PaccMaTpuBaloT, Kak TEXHUYECKOE 0DCNyXMBaHUE N PEMOHT BIUAIOT:
a) Ha reOMEeTPUIO NYTK;
b) Ha cocTosiHMe Banaaxen konec (06Touka);
C) HA COCTOSIHNE MOBEPXHOCTEWN:
- Hannune BbiIOOWH,
- N3MEHeHne (yxXyaleHne) CBOMCTB MaTtepuana;
d) Ha 3aWmnTy OT NPODYKCOBKU KONEC;
€) Ha cocTosiHMe BannacTHOro Cnost U NIuT,;
f) Ha gpyrve hakTopbl, CBSA3aHHbIE C TEXHUYECKUM OBCNYXUBAHUEM.
A.3 Nyt pacnpocTpaHeHuns
A.3.1 T pyHT
[ PYHT XapakTepunayloT:
a) reonorn4yeckun Npodunb MECTHOCTU (CNOUCTOCTb, HAKMNOH CNOEB, NPaHuLbl CINoeEB);
b) Tonorpaunyeckne 0cobeHHOCTN:
- hopma 3eMHOU NMOBEPXHOCTMN,
- (hopMa, pasmep U MECTOMNOJIOXKEHNE COOPYKEHUN,
- HanNU4ue yrrybnennn;
C) YPOBEHb IPYHTOBbIX BOA;
d) aMHamunyeckmne CBOUCTBA NPyHTA (OCYLIEHHOINO N HEOCYLLEHHOIO) AN MarblX gedopmMaunm:
- MOAyIb COBUTIa,
- KO3 dunumeHT [lyaccoHa,
- MIOTHOCT,
- CKOPOCTW BOJTH CABUIa U CXXaTus,
- KOAhPUUMEHT NoTepb U BUA AeMNPUPOBaHUA (BA3KOE WUIMN TMCTEPE3UCHOE);
€) HeOAHOPOAHOCTW:
- TEXHOreHHOW Npupoab! (TPyObl, AOPOrK, APYyrne TyYHHENN, TPYHTOBLIE SIKOPS, CBaWn, yrnybneHHble yHO4aMEHTbI,
3eMnsHble paboThl),
- €CTECTBEHHOWN Npupoabl (CABUI NOpoabl, TPEWNHOBATOCTL, NYCTOThI, CNOUCTOCTb, aHN30TPONUSA, BKIIOYEHUS,
cBOOOAHAA NOBEPXHOCTD),
- cpeacTtea ocnabneHnsl nepegaBaemMon Bubpauumn (Hanpumep, 3KPaHUPYIOWKNeE CTEHKN);
f) ce30HHbIE OCOBEHHOCTN (NPOMEP3ALWNN TPYHT, UBMEHEHNE CBOUCTB FPYHTA N COAEPXaHUs Bnarum).
A.3.2 BonHoBoe none
BonHOBOE none B IpyHTE XapaKTepu3ayloT:
a) TunNbl BOJH, UX NpeobpasoBaHusl, OTpaXeHus, anpakumns;
b) yron Bxoga BOJHbI;
c) obnacTtb BNMXHEro Nons;
d) obnacTte ganbHero nons;
€) OCb pacnpocTpaHeHus (Pe3ynbTUpyrWwas unm npoaonbHas, nonepevHasl, BepTukanbHas);
f) anarpamma HanpaBneHHOCTY;
g) reomeTpunyeckoe aemMndpnpoBaHue.
A.4 ObbLeKkT BO3aencTBnA
A.4.1 CoopyxeHune
COOpYyXEeHNA XapaKTepU3ayIoT:
a) NpuMeHsieMble nokasaTtenu Ans OueHKkn BUOBpauMOHHOIO BO3OEVNCTBUS,.
b) TN pyHaameHTa (CNNOWHON, CBAWUHLIW, C BUDPOU3ONALMEN U T. 4., MaTtepuarn, u3 KoToporo narotoeneH gyHaa-
MEHT, OTKIUK (PyHAAMEHTA HA BOJIHbI PA3HbIX TUMOB);
C) reomeTpust PyHOAAMEHTA;
d) aMHammnyeckne cBoMCTBa DNmManeXauwlero rpyHTa;
€) BITUSIHNE MECTHbIX 3eMINSAHbIX PaboT;
f) HyneBasi oTMeTKa (PacCTosIHNA, OCK);
g) B3aUMOOENCTBUE COOPYXKEHUSA C MPYHTOM;
h) matepunan COOpyXEHUS:
- DeTOoH,
- KNPMnv,
- AepeBo,
- cTane;
1) COCTOSIHNE COOPYKEHUS,;
1) MexayaTaxHble nepekpbiTus (6e3 NPOMEXYTOYHbIX OMNop, C ONUPAHNEM HA TPYHT):
- TEOMETPUS U MaTepuansi,
- JKECTKOCTb, Macca, geMndpunpoBaHune,
- XXUBast Harpy3ka;
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k) co6CTBEHHbIE YacTOThl U KOS MUUNEHT AEMNDUPOBAHUA KOHCTPYKLUUM;
|) nporHo3npyemble napameTpbl BUbpauum ¢ y4eTOM BO3OENCTBUSA HA KOHCTPYKUMIO, NIOAEN, HyBCTBUTENBHOE 060-

PYJOBaHUE;
M) TOYKM KOHCTPYKUMW, AN KOTOPbIX PacCCUYUTHIBAIOT MPOrHO3MpyeMble napamMmeTpbl BUbpauuu;

N) 3anONHEHHOCTb COOPYXeHUs (macca);
0) ypoBHU hoHOBOW BUBpauun (oT padboTtawuwero obopyaoBaHusi, aBTOMODUNBHOIO ABUMXEHUSA, NEPEMELLEHNS

noaen);
P) BU3yarnbHble Unun crnyxoBble 3ddeKkTbl BO34ENCTBUSA BUDpaUnn.
[na nnaBatenbHbIX HACCENHOB paccMaTpUBalOT TaKXKe NPOrHO3MPYyEMBbIN LYM Mo4 BOAOW.

A.4.2 [NlepenanyyYeHHbIN LUYM

B oTHOWEHUN Nepensny4eHHOro lwyma paccmMmaTpuBaloT:
a) OTNMYME OT aKyCTUYECKOro LyMa, WyM, BOCNIPUHUMAEMbIAN Yepes YILHbIE KOCTU YENOBEKOM, NEXALMM Ha MOo-

OYLLKE;

b) nokasaTtenb, Xxapakrepusylwmn BO3geUCTBUE NEPENIITYHEHHOIO LWLYMA;
C) TOYKN BHYTPW 34aHUSA, Qe OUEHMBAIOT LLYM,;

d) TOUKM BHYTPU NOMELWLEHNA, TAe OLUEHUBAIOT LLYM;

e) nanyvartenbHyr CnocOBHOCTb 3NEMEHTOB KOHCTPYKUMW 30aHUS;

f) akycTnky nomeLweHus:
- Bpema peBepdbepaumnm (B 3aBUCUMOCTU OT 3arnONHEHHOCTH),

- pa3mepbl NOMELWLEHUS U YPOBHU PacnonoXeHus npegMmeToB B HEM,

- POHOBLIN WY M;
g) Hannune gpebesxawmx NpeaMmeToB, CO34aWNX BbICOKOYACTOTHLIN LLYM.
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[MpnoxeHvne B
(cnpaBo4HOe)

OcnabneHue nepep,aBaeMOﬁ BMGpaLI,I/II/I U nepen3nyHyHeHHoro wyma

B.1 BBeageHune
[Tepensny4eHHbIN WyM U BUOpaLKna OT PernbCoOBbIX TPAHCMOPTHLIX CPEACTB MOIyT ObIThb 0CnabneHbl pasHbiMKU Cro-
cobamum:
a) B nctovHuke. MNpuHUmMnmanbHO 3TOro AOCTUraloT Yepes U3MEHEHUS (B NOpsiake BO3pacTaHus 3PPEKTUBHOCTN);
- reOMeTpun NyTn (ropu3oHTaNbHOW U BEPTUKAIBHOW),
- KOHCTPYKUUW MyTHN,
- Ka4YecTBa penbCcoB N UX 06CnyXmnBaHus,
- KOHCTPYKLMWN NMOABMXHOIO COCTaBa N €ro 0bCnyxKnuBaHus,
- KOHCTPYKLUMW OMNopbl NyTU (3EMIMSAHOIO NMofioTHa, 3cTakagbl, TYHHENS).

[TpumevaHus

1 INepensnyyeHHbIN WYM MOXET BO3HUKATb OT TYHHENbHbIX YHACTKOB PENIbCOBOro NyTn (UM HEKOTOPbLIX COOPYXKe-
HUW HA MOBEPXHOCTU, KOTOPbIE CYLLECTBEHHO OCNADNSAIOT NEPBUYHbLIM BO3AYLLHbLIA LWWYM, YCUITMBASA NEPENINYHEHHbIN LLUYM).

2 CHWXeHne nepBuYHOro Wwyma OT 3cTakaabl B HACTOSIWEM CTaHOAPTE HE pacCMaTpUBaETCs;

b) Ha NyTK pacnpocTpaHeHns (TpaHWesAMN NN DETOHHBIMKU CTEHKAMM Ha MYyTU PacnpOCTPAHEHUS OT UCTOYHUKA K
00 bLEKTY BO3AENCTBUA);

C) B 0ObekTe BO3gencTemns. [N BHOBb BO3BOAUMbBIX COOPYXEHUW 3TOro0 OObIMHO AOCTUratoT BUDPOM3ONSUNEN
dyHOaMEHTa NN NPOCTPAHCTB BHYTPU 34aHUA (4TO Hanbonee 3PdHekTUBHO Npu 3almTe OT NEPENINTYHEHHOTO WyMa).
Bubpaumnsa moxer takke ObiTb ocnabneHa, Hanpumep, aemMnupoBaHUEM UMM COOTBETCTBYIOWMM U3MEHEHNEM KOHCT-
PYKUMN MEXAY3TaXHbIX nepekpoitun. [Ana yxe BO3BEAEHHbIX 30AaHUN NPUMEHEHMNE MEP CHMXEHUs BUbpaumm OObIYHO
HEIPMPEKTUBHO C NPAKTUNYECKON TOYKU 3PEHUS.

CHmxeHne Bnbpaumm B UCTOHYHUKE — caMbln 3PP EeKTUBHbIN cnocod Bopbbbl ¢ HEeWn. OaHAKO 3TO Bcerga CBA3aHO C
OCHOBHbIMW BOMpOCaMn NPOEKTUPOBAHUSA UMM PYHKUMOHNPOBAHUA PENbCOBbLIX KOMMYyHMKauun. [lpnmeHsieMmble Mepbl
N0 CHWXEHUIO BUDpauun He OOIMKHbI HapywaTb 6e30nacHOCTb SKCnnyaTtaumm penbCoBOro nNyTy, yxyawarTb ero pabdovne
XapakTEePUCTUKN, OMPaHNYNBaTb BO3MOXHOCTb TEXHUYECKOrO 0BCNYXMBAHUA U HAAEXHOCTb B 3KCNnyaTtaunm, nNpUHLNNKU-
arnbHO yXyalaTtb 3KOHOMWYECKUE MoKasaTernu ero Ucnosfib30BaHuA.

BbilwleykasaHHble OrpaHnYeHnsa Ha Mepbl CHMXEHUSA BUBpauum B UCTOYHUKE paccmoTpeHbl B B.2. MNpupoaa v
dopmMa 3TUX OrpaHUYEHUN pasnnyHbl NS pasHbIX TUNOB PENbCOBLIX NMyTEU (Hanpumep, TpaMmBavHbIX U NpegHasHaYeH-
HbIX OIS ABMXXEHUS CKOPOCTHbIX MOE340B) U SKCNNyaTUpYI WMX oprannsaynn. [loatomy BaxHo, YT06bl MepbI Mo ocrnabne-
HUIO NEPeaaBaeMON Yepes NPyHT BUbpaunm n NepensnyyHeHHoro Wwyma Aasnsfincb COCTaBHOMN HYacTbiO NPOEKTAa PErbCOBbIX
KOMMYHMKAUMW N YTODbI 3TOT MPOEKT UMEN HAAEXHOE MHXEHEepHOe 0DOCHOBaHME € y4eTOM ODWMX NPUHLUUIMOB 3KCNI1Y-
araunm penbCoOBbIX NMYTEW.

B.2 OcnabneHune Bnbpaunm B UICTOYHUKE

B.2.1 QencTeyowmne pernbCcoBble KOMMYHUKaLUW

[Tepevenb cpeacts ocnabneHnsa Bnbpaumm n NEPEN3NyHeHHOro wyma OT 3KCNNMyaTUPyeMoro penbcoBoro nyTu
orpaHudeH. NpuunHon ABNSIETCA TO, YTO NEOMETPUSA TAKOro MyTU yXKe onpeaeneHa, a Ucnonb3oBaHue gpyron, bonee
VNPYron onopbl Ansi BEPXHEro CTPOEHUs Nyt nnu gobaBneHne XeCcTKOCTU U MAacCUBHOCTU OCHOBAHUIO (Hanpumep, C
NOMOLLBI BETOHHBLIX BIOKOB MINU N3BECTKOBbLIX CBAW, YMEHbLLAKLWNX BUOpaLMIO HA HU3KNX YacToTax) TpebyeTr npepbiBa-
HUSA Ha ANUTENbHbIM CPOK ABWXEHUS COCTABOB AN NPOBEAEHUSA COOTBETCTBYIOLWMNX CTPOUTENBbHLIX PaboT. ITO Ccylle-
CTBEHHO 3aTparvBaeT MHTEPECHI KAaK NacCaXXUpoB, TaK U opraHnsauuin, CBA3aHHbIX C 3KCniyaTaunen penbCoBbIX KOMMY-
HUKAUWW, 1 MOXET ObiTb peann3oBaHO TONbKO B XO04€ BbIMONHEHUS OOLWen nporpamMmmbl N0 NX MOAEepHU3aLun.

[ToaTomMy AN AENCTBYIOWMX PENBCOBbLIX KOMMYHUKALUW MEPbI NO CHUXEHUIO NepeaaBaemMon BUbpaumm n nepens-
NIYYEHHOIO Wyma 0ObIMHO OrpaHUYEHbl PpaMKaMn TEXHUYECKoro obcnyxmsanus. [pn aTtom ocoboe BHUMAHNE yOENAOT
obecnevyeHunto rMagkocTu NOBEPXHOCTEN KOHTAKTA PenbCoB U Konec. [Ans 3toro NpUMeHsItoT creayuwme OCHOBHbIE BUAb!
06CNyXMBaAHUS:

a) wnugoBaHne penbCcoB. ITy Onepauunto BbIMOMHAKT Ans obecne4veHnst NNOCKOCTHOCTU NOBEPXHOCTU KaTaHUS
penbca Ha y4vacTke, pasmepbl KOTOPOro COOTBETCTBYIOT XapaKTEPHbIM AJIMHAM BONH pacnpocTpaHeHnsi Bubpaunmn B
(PYHTE AN 3a4aHHbIX CKOPOCTEN ABUMXeHUs1 cocTtaBa. OagHako y AAHHOMO Metoda eCTb OrpaHunYeHusl, CBA3aHHbIE C
HEODBXOOANMOCTBIO ObecnevnTb 4OCTATOYHbIE 3HAYEHUS CUN TAMM N TOPMOXeHUs. HagexxHoe ocnabnenne wyma n Bubpa-
LUN MOXET ObiTb AOCTUTHYTO TOMBKO MPW PErynsipHOM BbIMONHEHNM onepauuin WNMPOBaHUA UMK MONTUPOBAHUSA;

b) ycTpaHeHue CTbIKOB B penbcax. [na aT1oro npoBogsaT 3aBapyBaHNE PENbCOBbIX CTbIKOB. OrpaHnYeHns 4aHHoro
METOAA CBA3aHbl C HEODXOAMMOCTLIO 0becnevnTb 3anac no TeMnepaTypHoOMy paclmnpeHUId PenbcoB 1 ¢ npobnemamu
ans 6e3onacHoOCTn U 3400pPOBbs Ppabounx, eCnn cBapoYHble PpaboTbl HEOBXOANMO BbINOMHATL BHYTPU TYHHENEWN;

C) 0bCnyXMBaHME CTPENOYHbLIX MEPEBOAOB U IMyXnxX nepeceveHun. [epunognyeckas perynmpoBka CTPEnoOYHbIX Ne-
PEBOAOB U IMyXUX NepecevYeHnn No3BONAET YMEHBWNTL NEePEMELLEHNE PENbCOB;
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d) o6Touka n wnudoBaHne konec. Pesynbratbl 3TOW onepaumm aHanornyHbl 4OCTUIAEMbIM MOCPEACTBOM LLNTNO-
BaAHUA PEIbCOB;

€) BblpaBHMUBaHNE PenbCcoB. B cnyvae ABMXEHUSI BbICOKOCKOPOCTHbLIX NOe340B yNnydlWeHne npsMorIMHEMHOCTH
PENBCOBOrO NMyTU CNOCOBHO YMEHbLUNTL BUDPALMIO HA HU3KUX YacToTax.

[TpumevaHus

1 lUnndoBaHue, BbINONHAEMOE AN CHUXEHUSA CTENeHn U3Hoca PEenbCOB N MOBLILWLEHUA KOMMOpTa NaccaXmnpos,
He Bcerga obecnevnmBaeT NiOCKOCTHOCTb NOBEPXHOCTU KaTaHUs penbca Ha BCeX ANMHAX BOMH, NpeacTaBnsiOWMX NHTE-
PEC C TOYKN 3PEHUS PacnpOCTPaAHAEMON Yepes rPyHT Bubpauyun. B HacToswee BpeMst HAKOMNMEHO HE4OCTATOYHO AaHHbIX
a5 CONOCTaABMNEHUS1 XapaKTEPHbIX Pa3MepoB HEPOBHOCTEW PENBbCOB C PacrnpoCTpaHsAloWencs Bubpaumnen, nockornbKy,
NCTOPUYECKU, NMPN N3MEPEHUAX HEPOBHOCTEW BHUMAaHME obpalianu, B NEPBYIO ovepedb, Ha yvacTkm bonbwen (ans
OLUEHKN CTENneHn n3Hoca penbcoB N KoMopTa naccaXumpoB) N MeHbLLEN (AN OUEHKN U3Ny4YaeMoro nepBUYHOro Wyma)
NPOTSXKEHHOCTM.

2 BnusiHne CTbIKOB HA CTPENKaxX U rMyXnx NnepeceveHmnsIX MOXeT ObiTb YMEHBLLEHO YCTAHOBKOW CTPENOK cneunanb-
HOW KOHCTPYKUMN. MIcnonb3oBaHue CTPENOYHbIX NEPEBOAOB C ONMPaHUEM Korneca Ha rpebeHb no3BonseT yMeHbWNTb A0
HeOOX0AMMBbIX NPeaenoB BMOpaUno OT rOpPOACKOro penbCoBOro TpaHcnopTa.

B KpanHunx obcTosaTeNnbCTBax BO3MOXHO NPUMEHEHNE BPEMEHHbLIX MEP, CBA3AHHbIX CO CHMXEHUEM CKOPOCTU OBW-
XEHUS HA HEKOTOPLIX y4YacTKax NyTn, ¢ OAHOBPEMEHHOW pPa3paboTKON U OCYLLECTBIEHMEM CNOCODOB AONTOCPOUHOrO
CHMWXeHus Bndbpaunn. OgHako, B 0bWeEM, YMEHbLUEHNE CKOPOCTU ABMXEHUS HENMb3S paccMaTpuBaTbh Kak 3pdeKkTnBHoE
CPeACTBO CHWXEHUS nepegasaemon Bubpaunn. B 4encTBUTENBHOCTUN U3-3a HENMMMHENHOITO COOTHOLLEHUS MEXAY CKOPpO-
CTbIO U napameTpamum BMbpauum ¢ yYMEHbLUEHMEM CKOPOCTU BUBpaLMa MOXET gaxe Bo3pactu. CnegyeTr COOTHOCUTb
BbIrOAY OT CHMXEHUA nepeaasaemon subpaunm ¢ gpyrmmm hakropamm, Hanpumep npeTeH3nsIMm naccaxmpoB OTHOCK-
TENBbHO YBENUYEHUS BPEMEHN UX HAXOXAEHUS B NyTU (CM. Takxke B.2.2.4).

B.2.2 HoBble penbcoBble KOMMYHUKaL MW

B.2.2.1 [eomeTpus nytu

I PeKTUBHBIM cnocodbom ocnabneHns Bubpaynm ABNAETCA OTHECEHUE PENbCOBOrO NyTU OT OOBLEKTOB, OCOBEHHO
YYBCTBUTEIbHbLIX K AUHAMWYECKUM BO3OENCTBUSM.

OagHako NPpUMEHEHUEe OaHHOro cnocoba orpaHnYeHo, NMNOCKONbKy, YTobbl obecneunTb KOMMPOPT Nnaccampos U
OONYyCTUMbIE TEMIMbl U3HOCA 3NEMEHTOB NYyTU U NOE34a, KPUBU3HA NMYTU (B TOPU3OHTAlNbHOM N BEPTUKANBHOM Hanpaese-
HUAX), TPAANEHT KPUBU3HbI (B TOPU3OHTANbHOM N BEPTUKAIIBHOM HarnpaBneHusix) n BEPTUKAINbHbIU TPAANEHT HE QOJTKHbI
NPEBLIWATL HEKOTOPLIX NpeaenbHbIX 3HAYEHUMN.

YKa3aHHble OrpaHn4veHns BapbUpPyroTCH B 3aBUCUMOCTU OT BUAA PEnbCOBbIX KOMMYHUKAUUN. Yem Bbille CKOPOCTb
OBWXEHUS TPAaHCNOPTHOro cpeacTBa, TeM BOnblUME OrpaHNYeHns1 HanararlTcsl Ha ero reoMeTpuio.

B.2.2.2 KOHCTpYKUMA penbCcoBOro nyTu

[TpmeHeHne BeCCTbIKOBbIX CBAPHbIX PENBbCOB YCTPAHSAET UMMYINbCHYIO COCTaBNSAIOLLYIO WWyMa u Bubpauun, CBA3aH-
HYIO C NPOXOXOAEHNEM CTBIKOB, U MOXET DbITb paCCMaTPEHO KakK CPeACTBO, yNydlwaruee obWnn Xxapakrep wyma n Bubpa-
LN,

[Tommmo BbIDOpa TMNa penbcoB U NogaepXaHusa B Haanexawem COCTOSAHUM MOBEPXHOCTU KaTtaHusi ocnabnexHune
nepeagaBaemMon Yepes rpyHT subpaunm gocturaeTcs yBelmM4eHneEM AUMHaMUYECKOW YNPYrocTn NyTu B BEPTUKAIIbBHOM Ha-
NpaeBneHnmn nnun, rno KpanHen mepe, NnoBbiLLEHUEM MACChl BEPXHEIN0 CTPOEHUA NYTU NPV 3agaHHON ynpyroctu. be3oTHocuK-
TENbHO K Npobnemam wyma n Budpaumnmn, goctaTtodHas ynpyroctb nytm Heobxoguma ansa obecnevenns komdopra nacca-
XUPOB U YMEHBLUEHUSI U3HOCA 3MNEMEHTOB NOABUXHOMO coctaea n nytn. OgHako CrnvWKoM Bonbliast ynpyroctb Takxe
HeXxenatenbHa no TemM Xe cambiM MPUYUHAaM.

CnegyeTt OTMETUTb, YTO B KOHCTPYKUUK PENBCOBOIO NYyTU HET 3NEMEHTOB, CNOCODHBLIX B 3HAYUTENBHOWU Mepe Norno-
WAaTh UNKU paccemBaTb 3HEPIUIO (3a UCKNoYeHnemMm BannacTHoOro cnos). BnusHMe KOHCTPYKUUN BEPXHENO CTPOEHUS MYTU
COCTOUT B TOM, 4YTO BUDpALIMOHHAA SHEPIUA NO-Pa3HOMY NepeaaeTcsl Ha pasHble y4acTKn OCHOBaHUA. [103TOMy HE0bBXO-
OMMO ybeauTbes, YTO Mepbl NO ocnabneHnto, HanpuMep, NEPEN3NYYEHHOIO WyMa, CBA3aHHbIE C KOHCTPYKLUWEN NYTU, HE
NPUBEAYT, HANPOTUB, K €ro YCUINEHUI0 UNn Apyrum HexenarenbHblM 3dodekTam, CBs3aHHbIM C NoBblWeHNneEM BUbpaumn
nnu npobnemamm HageXxXHoCTU, 3KCNNnyataunmoHHOM FOTOBHOCTU, PEMOHTOMPUIOAHOCTU U yaobcTBa 0B6CNyXMBAHKUAL.

OTO OTHOCUTCH, B HYACTHOCTU, K BUDOpaUnM BEPXHErNO CTPOEHUS NyTU, KOTOpas OObIMHO SIBNAETCS CYLWECTBEHHOM
npobnemon (ecnu TOMbKO PENbCOBLIM MYyTb HE MPONOXEH B IMybOKOW BbIEMKE UMW HE MMEIOTCHA B HANUYUN LLIYMOBbIE
3aclioHbl). icnonb3oBaHmne ynpyrmx Npoknagok anst penbcoB ¢ Manon Aonen BEPOSATHOCTU NPUBEAET K 3HAYUTENBHOMY
CHMXXEHNIO BUBpaUMN NpUNerarwero rpyHTa, eCnm TONbKO 3TO HE CONpoBOXAaeTcs AONONHUTENBHBIMU MepamMu no
YBEITMYEHUIO XXECTKOCTU 3eMISIHOIO MosfioTHa (Hanpumep, npumeHeHnemMm yHaamMeHTHbIX MInUT, N3BECTKOBbLIX CBaAW UNu
cneynarnbHbiX METOAOB €ro oopaboTkun).

TUNWYHbIE KOHCTPYKLUUM PENBCOBOrO NyTU MOryT ObiTb OXapakTepu3oBaHbl MO UX CNOCOOHOCTU K ocnabrneHuto
nepegaBaemMon vYepes rpyHT BubpaumMm n NepemnsnyyveHHoro wyma, Kak rnokasaHo Ha pucyHke B.1. Ha aTtom pucyHke
NPUBEAEHbI TAKXKE CXEMbl KOHCTPYKLUMN MYTU C YKaA3aHWEM ynpyrmx anemMmeHToB. [lpu aHanuse mep ocnabnenus nepena-
BAEMOW B FPyHT BUbBpauumn criegyet paccMOTPETb TaKXKe BO3MOXHOCTb MPUMEHEeHUs BannacTtHoOro Cnosl, CBSA3aHHOIO
KNeem WUnu UEMEHTOM, C OJHOBPEMEHHbIM MPUMEHEHNEM YNPYIMX NPOKNAAoK noa penbebl. Takoe peweHne bonee
3KOHOMWUYHO, YeM MPUMEHEHNE PYHOAMEHTHBLIX NIUT UK CreunanbHbIX METOA0B 00paboTKM 3eMNSAHOIro NONOTHA.
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Heobxogumo yunTbiBaTb TO, YTO AN K&XKOAOW KOHCTPYKLUMM PENbCOBOro NyTU AManasoH pacnpocTpar
pauum n Nepens3nyyeHHoro wyma mMmoxeTt 6biTb BeCbMa WnpoK. Hanpumep, npyn HenpaBunbHO YCTAHOBMNEHHb

EKTUPOBAHHLIX TT1aBAWWWMX TUJINTaX lNnepejapaemMmasd BH6paLI,HFI MOXET ObITb TaK Xe BblCOKAd, KaK U AJ1A ODObIv

AeMOn BUD-
X UMKU Cnpo-
HOro NyTn C

XXECTKUM KpenneHmem penbcoB. ObpaTHoe, 0gHako, HECNpaBeaANMBO: Ansl OB6bIMHOIO NyTU HENb3sli A0OUTBLCA CTOMb Xe
BbICOKMX XapakKTepPUCTUK ocnabneHmnsa BMbOpauuun, Kak Ansa npaBuUIlbHO CNPOEKTUPOBAHHOW CUCTEMbI C MIaBaloWUMN
nnutamu. [1oaToMy NyTU pasHbIX TUMOB MOryT ObiThb yNOpsiAOYeHbl NO BO3MOXHOCTU CHUXEHUS NepegaBaemMon Bubpa-
LMW, KaK 3TO NMOKa3aHo Ha pucyHke B.1. Ho Bcs Bbiroga o1 NpUMEHEHUs MyTU CIOXHOro Tmna MoXeT ObiTb CBeeHa Ha HeT

Ui CyuecCrBeHHO ymeHblleHa MNnpu HeCooTBeTCTByrweM KOHCTPYKTUBHOM UCIOJITHEHUMN.
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[TpumevaHus
1 OCHOBHbIE yrpyrue 3nemMeHTbl KOHCTPYKUMN BblAeneHbl YePHbIM LUBETOM.

[ I'Inaaalﬂ HAR NAWTE [TOMNEYHDE

2 Cuctembl g) — j) obnagatot npnbnmnanTensHO OANHAKOBOWN 3PPOEKTUBHOCTBIO MO 0cnabnenunio Bubpaunn (luyma)

C HeBOMbLWMMN pa3immMinaMmmM B CTOMMOCTUN CTPOUNTETIbCTBA

PUCYHOK B.1 — TuNoBble KOHCTPYKUUN PENBCOBOIO MNMyTw

{OMBMHAUMA TEXHUYECKUX PEeLlEeHN, UCNonb3yemMblX Ansa ocnabnennsa nepegaBaemMmon Bnbpaunm (NEpeEnsanydeH-
HOIo WWyMa) B Pa3HbIX TUMOBbLIX KOHCTPYKUUSAX NYTU, HE NO3BOMMSET, KAK NPaBuIo, YBENUYUTL 3TO ocrnabrneHue.

Hanpumep,

eCnn ynpyroe OCHOBaHME NO3BOINSAET MNOHU3UTL YPOBEHb NepegaBaemon Bubpaunm (nepemnsnyyedHoro wyma) Ha 10 ab,
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a nnasawuwas nnuta — Ha 20 ab, TO NpUMeHeHWe ynpyroro OCHOBaHUSA MNOBEPX NNaBaloLWEN NNUTbI HE 4ACT BbIUMPbILLA B
30 ab. B gencTBUTENBHOCTN, COMETAHNE 3TUX ABYX PELUEHMN MOXET AaTb 3HAYEHME ocnabneHus gaxe MeHblee, YeMm
npnv NPUMEHEHUN OQHOW TONbKO MNaBaloLlWeEN MIUTHI.

CCTb, OAHAKO, CUTyaUuKn, Korga TUNOBbIE KOHCTPYKUMN KOMDUMHUMPYIOT ANl AOCTUXEHUA Apyrmx uenen. Hanpumep,
NpPY TOM YTO PacCMOTPEHHOE Bbille COBMECTHOE MPUMEHEHMNE YINPYroro OCHOBAHUA U MNaBalowWen NinTbl MOXET Hera-
TUBHO CKa3aTbCs Ha nepegaBaemMon Bnbpauum (NEPEUN3NyveHHOM WyMe), 3TO pelleHne No3BONAET CHU3NTL BUbpauuto
camou NnaBaroLleN NNUTbI U LLYMA, N3NYyYaemMoro eto B BO3ayX. [laHHOe 0OCTOATENBCTBO MOXET ObITb BaXXHbIM B CIy4asiX,
KOrga CHUXEHME U3Ny4Yaemoro B BO3AyX LWyMa TaK Xe MPUHUMNManbHO, Kak N yMeHbLeHNE BUBpaunn, nepegaBacmon
Yepes NPYHT.

XOTS1 COBEPLUIEHCTBOBAHUE KOHCTPYKLUN PENBCOBOro NyTU sIBNAETCA 3PMEKTUBHLIM CMOCOBOM CHUXEHUS nepeaa-
BaemMon Bubpauum (Nnepensny4eHHoro Wwyma), 3To He SBMNSeTCs ero OCHOBHOM Uenbilo. B nepByto ovepeab NyTb NPOEKTU-
PYIOT Taknum 06pa3om, YToObl PeWnTb BOMPOChl 6e3o0nacHoCTH, yaobcTBa nonb30BaHUA N SKOHOMUYECKON 3P EKTUBHO-
CTW akcnnyaTtauun. [1oaTomMy KOHCTPYKUMIO NYTU pacCcMaTpUBalOT C NO3NLMM HAOEXHOCTU, 3KCniiyataunoHHON NOTOBHOC-
T, PEMOHTONPUIrogHOCTU N yaobcTBa 0OCNYXUBaAHUSA, a TaKXKe SKOHOMUYECKOW 3P MEKTUBHOCTU N NPUrogHOCTU ANS
PENBLCOBOrO TPaHCnopTa pasHbiX BUAOB. B psge cnydyaeB NpUOPUTETHOCTb BblLLENEPEYNCTIEHHbIX 3a4a4 HEraTuBHbIM
0bpa3oM CKa3bIBAETCH HA BO3MOXHOCTM KOHCTPYKTUBHBIX pelleHun no ocnabneHuio nepegaBaemon Bubpauynm (nepe-
N3NY4YEHHOro Wwyma).

dakropamu, TPELBYIOWMMN NEPBOOYEPEOHOINO PACCMOTPEHUSA NPU BbIBOPE KOHCTPYKUUN NYTU, SBNSIOTCA:

a) 6e30nacHoOCTb, yYUTbIBAKOLWASA, B TOM YUCTIE:

- MeXaHU4YeCcKne HanpspKkeHus B perbee,
- AENCTBYIOLWME CUIbl B BONTOBLIX COeANHEHUSIX N NPOTUBOYIOHAX,
- cTaTU4YeCcKue N auHamMmunyeckme npormdbl penbea,
- MPOCTPAHCTBEHHYIO CKOPOCTb U3MEHEHUSI CTATUYECKUX N ANHAMUYECKUX NPOrMdoB No AnNvHE pernbea,
- YCTaNOCTHbIE HAMPSPKEHUA B 3NEMEHTAX MyTwu;
b) KanuTanbHble N3OEPXKKN, YUNTbIBAKOWMNE, B TOM YUCNE:
- CITOXKHOCTb KOHCTPYKUUN MYTH,
- JONONHUTENbHbLIE 3NEMEHTbLI CNeUnanbHOro Ha3HaYeHUs,
- BPEMS CTPOUTENBCTBA U MPUBNEKAEMbIE TNIOACKUE PECYPChI;
C) N3OEPXKKN 3a BPEMS 3KCnnyaTaumm (BKINOYas TEXHUYECKOE 0BCNyXMBaHUE), ydnTbiBaOWME, B TOM YNCNE:
- CPOK CNybObl 3NEeMEHTOB MyTw,
- NTErKOCTb AOCTYyNa K 3f1IeMeHTaM C MalbiM CPOKOM CnyXDbl ANsl X 3aMeEHbI;
d) yno6¢cTBO Nnaccaxupos, y4nTbIBalOLWEE, B TOM YUCTE:
- cTaTUYeCcKne n gauHammnyeckme nNpormbbl penbCcoB,
- BIUSIHWE ANHAMUKU PENBCOBOro NyTU Ha XO40BbIE KAa4YecTBa TPAHCNOPTHONO cpeacTBa u ero Bubpaunio;

€) HageXHOCTh;

f) Bpemsi KOMMep4ecKon akcnnyataumm (obduiee BpemMs akcniyatauymm 3a BblMETOM MNEpUoaoB TEXHUYECKOro 00-
CIY>XMBaHNA);

g) XapakTepPUCTUKN Ka4YeCTBa PENbCOB (MX HEPOBHOCTL, CKOPOCTb POCTa BbIOOWH).

XapakTepuUCTUKN HAQEXHOCTU, 3KCNNyaTauMOHHOW FOTOBHOCTU, PEMOHTONPUIrogHOCTU K yaobcTtea 0bCnyXmMBaHus,
onpegensieMmble NMPOEKTUPYIOWEN U SKCNNyaTUPYIOWEN OpraHu3aunsMmn ¢ y4eTOM BbllLEnepeYncrieHHblX dpakropos, by-
OYT pasHbIMW ANS PasHbIX NyTeW. XapakTtepucTuku 6e30nacHOCTU U XO40BbIX Ka4eCcTB AOMKHbI ObITb NpeaBapuTenbHO
NPOBEPEHLI B NPOLECCE UCMbITAHUN, NMPEXae YeM PErbCoOBbIE KOMMYHUKaAUUNM ByayT BBEAEHbI B 3KCMNyaTauuio.

TpeboBaHusa, Heobxoaumble Ans obecneveHnss 3agaHHbIX XapakTePUCTUK HAQEXKHOCTU, 3KCNNyaTaunoOHHOWN TO-
TOBHOCTU, PEMOHTONPUIrogHOCTU 1 yaobcTea obCnyXmBaHusi, MOryT BCTynaTtb B MPOTUBOPEYME C pelleHusMmmn, obecneym-
BaOWMMKN ocnabnenne nepegaBaemMmon Yepes rpyHT Bubpaumm n nepensnyyeHHoro wyma. l[loatomy Heobxoanmo, YToObl
3TWN pPeLleHns SABNANMNCb COCTABHOW 4acTbio KOMMITEKCHOIO MPOEKTUPOBAHUA HOBbLIX PENbCOBbLIX KOMMYHUKALWUN.

B.2.2.3 KOHCTpYKUUSA TPpaAaHCNOPTHOIO cpeacrea

B otnnyne o1 BO34yLWLHOIO lWWyMa BCENr0 HECKOIBKO XapaKTepUCTUK KOHCTPYKLUN PENbCOBOIo NMyTU BIUSIIOT HA Mepe-
AaBaemMylo BUOpaUmnio U NEPENINYYEHHBIN WWYM. TaKUMN XapakKTEPUCTUKAMUN SABISAOTCS:

a) XXeCTKOCTU MepBOU N BTOPOW CTYNEHEW PECCOPHOro NoABelwnBaHUA (YeM OHA MeEHbLUE, TEM Nydlle Oaxe B
OTCYTCTBME AeMMNPUPOBaAHUS);

b) HenogpeccopeHHaa macca (oNnTUManbHOEe 3HAYEHUE 3TOU XapaKTEPUCTUKN 3aBUCUT OT KOHCTPYKUUWN PENbCOo-
BOIO NyTW);

c) 06Wwaa macca TpaHCNOPTHOro cpeacTBa (YemM MEHbLUE, TEM NyYlle);

d) HEPOBHOCTE NOBEPXHOCTU KaTaHUA Kosieca (N0 BO3MOXHOCTU AOMMKHA ObiTb YMEHbLUEHA);

e) yrnpyrne arnemMeHTbl Konec [MpuMeHeHne KoONec ¢ yrnpyruMmm anemMmeHTaMmm obbI4HO yryylaeT BUDPOU30NNpyoLWme
CBONCTBA CUCTEMBbI YNPYron onopbl PeNbCOB (HanNpumep, NOJTHONOBEPXHOCTHOW ONOPbI), HO MOXET YXYALWNTb BUDPON3O-
NUPYOLLME CBOUCTBA CUCTEMbI C MNaBarLWMMn NrTamu].

Bce BblleykaszaHHble XapakTepUCTUKU (Hapsay C PACCMOTPEHHBIMU XapPakKTEPUCTUKAMMU KOHCTPYKUUU MYTH)
NPaoT BaXHYKO POrb NMPU OUEHKE HAOAEXHOCTU, SKCMNyaTauMOHHOW FOTOBHOCTU, PEMOHTONPUIOoAHOCTU N yaobceTea ob-
CINY>XMBAHUSA PENbCOBLIX KOMMYHUKALMW, a TaKXKe U3JepXXeKk ux akcnnyarayuu. [oatomy mepbl ocnabnenmns subpaumm,
KOTOPblE CrneayeT paccMaTpuBaTh Kak COCTABHYIO 4YacTb B 0OWEM MPOEKTUPOBAHUM TPAHCMOPTHOrO CPEeAcTBa, 4acTto
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byayT pesynbratoMm KOMMPOMUCCHOIMO PeLleHUs € Yy4eTOM 3KCMNyaTauuoHHbIX TPeboBaHMW K PernbCoOBbIM KOMMYHUKA-
umnsam. Hanbonbwmm apdekT (C TOUKN 3penHns nepegaBaemMon BUbpaumm n nepensny4yeHHoro lwymMma) MoXeT gaTb COBME-
CTHOE NMPOEKTUPOBAHME PENBCOBOrO NyTHU U TPAHCNOPTHOIO CpeacTBa.

B.2.2.4 CkopoCTb ABMXEHUA TPAHCMOPTHOINO CpeacrtBa

CKOpPOCTb ABMXEHUSI TPAHCMOPTHOro CpeacTtBa — OAHa U3 BaXXHEULLUX XapaKTepPUCTUK C TOYKM 3PEHUS BbIrodbl
aKcnnyatauum penbCoBbiX KOMMYHUKALUMW. KpOoMe TOro, U3BMEHEHNE CKOPOCTU ABWXEHUS ODbIMHO He ABNnAeTCs ahdek-
TUBHbIM Criocobom CHMXKeHU BUbpauun. NMoatomy perynnpoBaHue CKOPOCTU ABMXEHUS TPAHCNOPTHOIO CpeacTBa HENMb3s
paccMaTpuBaTtb B KA4YeCTBE TUMUYHOIO CpeacTtBa ocrnabneHnsa nepegaBaemMmon BUbpaumm n NepensnyyeHHoro wyma.

B.3 OcnabneHune BubpayumMm Ha nyT ee pacnpocTpaHeHun
PaHLWEN, BbIPbITbIE HA NMYTU pacnpocTpaHeHus BMbpauum OT UCTOYHUKA A0 0ObeKTa BO3AENCTBUSA, ODbIMHO HE
pewatT npobnemy. INprnumnHoOn aTomy CrnyXuTt Bonbllas AnuHa BOMHbI pacnpoctpaHeHus Bubpaumn. Kak cnegcreue, ata
BONHA gndparmpyeTr Ha OHE N CTeHKax TpaHwewn 6e3 CylWeCTBEHHON MOTEPU JHEPIUM B aHANMU3UPYEMOM ANaNa3oHE
4yacToT. YUTobbl peanbHO 0cnabute nepegasaemyro Bubpayunio, TpaHwes AomkHa bbiTe A4OCTATOMHO MyH6OKOW N COOTBET-
CTBYHOLWMX Pa3MepoB No NEPUMETPY, UTO HE BCENJA BO3ZMOXHO peann3oBaTb HA NPaKTUKE.

BEeToHHbIE CTEHKM N Apyrrue bapbepbl HA NYTU pacnpocTpaHeHns Bubpauun MmoryT gocturatb 6onbLlen rmyoOuHsbi,
YyeM TpaHLWen, U NeEPEKpbIBaTh NPSMYID BUANMOCTb 0DbeKTa BO3AEUCTBUA U3 UCTOYHUKA (TaKXKe Npu yCcnoBumn cobnioe-
HMUSA COOTBETCTBYIOLWMX TPpeboBaHUW K NnepuMeTpy bapbepa). 3TO NO3BONSAET B HEKOTOPOU CTENEHU JOCTUIHYTL Ocrabne-
HUSA BUOpaUuK, HO TONbKO B 061acTn HENOCPEACTBEHHO 3a BapbepoM, MOCKONbKY — KaK U B Crny4ae TpaHwen — AJTMHHO-
BONHOBAas BMbpauusa aundparnpyet Ha Kpasx bapbepa.

B.4 OcnabneHune Bnbpaumnm B o0beKTe BO34eNCTBUA

Ina ocnabneHus Bnbpaumm B 0O6beKTE BO3AENCTBUS MOXHO MNPUHATL Creayiowme Mepsbl.

a) BbINOMHUTL NEPENNaHUPOBKY (HanNpumMep, pacnonoXutb CTPOEHUSA nogarnblue 0T UCTOYHMKA BUBpaunmn, name-
HUTb MOJTOXEHNE aBTOMODUINBbHBIX NAPKOBOK U CKBEPOB B NPUNErarWwen 30He);

b) nameHuTb 3emMmneoTBeeHne (Hanpumep, NepeBecTn 3eMNIM B KOMMEPYECKOE UCMONb3oBaHune, rae adgexT
BO34eNCTBUA BUOpaunm byaet meHee 3aMeTeH);

C) NPUHATB MEPbLI MO OTCTPONKE PEIOHAHCOB MNEPEKPLITUA OT AOMUHUPYIOLWMX NUKOB B CreKTpe Bubpauuw;

d) ncnonb3oBaTtb TBEPAbIE HECYLWIME NITUTBLI HA TPYHTOBOM OCHOBAaHWM BMECTO MOABECHbLIX NIUT NEPEKPLITUN (Ha-
npumep, ByHrano BMeCcTO ABYX3TaXHOro XUNoro aoma);

€) eCnun NorHOCTbID OTCTPOUTBLCSH OT PE3OHAHCOB HEBO3MOXHO, NEPEHECTU NX B 06MacTb 4acToT, rAe OHN B MEHb-
LEN CTENEHN BOCMPUHUMAIOTCSH YenoBekom (0BbIvHO 3TO obnactb Bonee BbICOKMX YacToT);

f) ncnonb3oBatb NEPEKPLITUA C HU3KUMWN 3HAYEHUSAMU CODBCTBEHHbIX 4YacTOT (OAHAKO ANS Taknx Nepekpbitumn 60-
nee BbICOK PUCK BO3DYKaeHus Bubpauum ns-3a nepeasmxenns mogen — cm. MCO 10137 [9]);

g) YCTAHOBUTb U3ONATOPbLI MeXay nonom u BeTOHHbIM OCHOBAHMEM Mofia (nnaBarwme nepekpbITUs);

h) nsonupoBartb YyBCTBUTENBbHbIE 0BMACTU BHYTPU NOMELLEHWN;

1) n3onupoBaTbh OTAENbHbLIE 3K3EMNNAPLI 060pPYAOBaAHUSA, YYBCTBUTENBHOIO K BO3AEUCTBUIO BUDpaLuy;

1) NAMEHUTb AUHAMUYECKOE MNOBEAEHNE CTPOUTEINBHON KOHCTPYKUMK (BBECTU AMHAMUYECKOE NOrnoweHne Bubpa-
LMWN TaMm, rge OT HEE HEBO3MOXHO OTCTPOUTBLCS);

K) ncnonb3oBatb QOPMbl KOHCTPYKLUMKM C Haunydwmm gemndunpoBaHnem (Hanpumep, DETOHHbIE KOHCTPYKLWK
BMECTO CTalbHbIX);

) yBennuntb aemndpupoBaHne dnarogaps UCNornb30BaHUKD CBS3AHHbLIX CINOEB,;

m) 3aknagbiBatb PyHAAMEHT 34aHUSA B CIOSIX TPYHTA C MEHBbLLUMM YPOBHEM BMDpauun, obecneyumns ero pasBasky oT
NPUNOBEPXHOCTHOIO Crnost (NPUMEHSIIOT B ClNy4ae PenbCOBbIX MyTeN, YIIOXEHHbIX HA YPOBHE 3EMIN);

N) yCcTaHaBNMBAaTb YYBCTBUTENbHOE 060pyaoBaHne Ha PyHAAMEHTE, YITOXEHHOM IMyboKO B IPYHTE U pa3BA3aHHOM
OTHOCUTENBHO KOHCTPYKLUUM 30aHUSI U MPUNOBEPXHOCTHOrO €rnosl (MPUMEHSIOT B Cly4vae pPenbCoOBbIX NYTEW, YNOXKEHHbIX
Ha YPOBHE 3EMIN);

0) yCcTaHaBNMBAaTb YYBCTBUTENBHOE 0060OpYyAOBaAHME C OMOPOU HA FPYHT, a HE NOABECHbLIE NEPEKPLITUA, UTODLI N3be-
XaTb YCUNEHUA BUOpaLMKM HA PE30HAHCHbLIX YacToTax NEPEKPbITUN (XOTA JAHHbIE NEPEKPLITUA, UMES HU3KME YacCTOThbl
COBCTBEHHbLIX KONebaHun, Ha BbICOKMX YaCcTOTax BbICTYNAKT KAK MNACCUBHbIE N30NATOPbI);

P) n3onupoBaTb OCHOBaHWE 34aHusA (0CODBEeHHO 3PPEKTUBHO Ans ocnabneHnsa nepensny4eHHoro wyma);

g) NPUMEHATb TPAANLUNOHHbLIE CTPOUTENBHLIE MaTepuarnbl B KOHCTPYKUMKN Takum 06pasom, YTOObl OTKIIMK KOHCT-
PYKUUN BbiN aHaNOrM4YeH OTKNUKY C UCNOMb30BaHUEM U30NSALUUU OCHOBAHWUSA;

Y YANUHATB NMyTbh pacnpocTpaHenHns Bubpaummn ¢ Uenbio noBbICUTb AeMNUpoBaHME (Hanpumep, nogBellmBas
NEPEKPLITUSA K BEPXHEN TOYKE KOMOHH PaMHOW KOHCTPYKLUMW BMECTO ONUPAaHUS HA YPOBHE PAaCMONIOXEHUS MEePEKPbI-
™™MA);

S) NCMONb30BaTb KOHCTPYKUMKM HEPErynsipHon popmbl C paspbiBaMu;

) YTSXKENUTb KOHCTPYKLUMIO COOPYKEHUS;

U) NOBLICUTb YPOBEHb POHOBOIO WyMa AN MACKUPOBKU MNEPENINYYEHHOro Wwyma (Npu AOIMKHOM BHUMAHUN K
CNeKTpansHOMY COCTaBy LWWYMOB U De3 yxyalweHUs BO3MOXHOCTEN PEYEBOro 0bLLEHNS);

V) UCNONb30BaTb CUCTEMbI AaKTUBHOIO raleHnst BUbpaunm ¢ 3neKTpoMexaHU4eCKuMmm nnu rugpaBrnn4eckumMmm mnc-
NONMHUTENBHLIMU YCTPOUCTBAMU (HA NPAKTUKE Takoe pelleHne BECbMa A0POro U MoXeT ObiTb NCNOMNb30BAHO TOJBKO B
0CObbIX Crny4vasx).
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[MpunoxeHwne C
(cnpaBo4HoOe)

MeToabl U cpeacTBa pa3paboTku, KanubpoBKU, TECTUPOBAHUA U NPOBEPKU MoAenu

C.1 BBegeHune

[TocTpoeHne moaenu BKN4aeT B cebs atanbl paspaboTku, KanubpoBKM M TECTUPOBAHUSA, a TakKke NPOBEPKU
(Bepudumkaummn) Ha peanbHbIX 0ObEKTAX, KaXAbIM N3 KOTOPbIX BaXEH ANA OLUEeHUBaHUA MOAENWN U MNOBbILWWEHNA €€ TOYHO-
cTn. B HacToswem npunoXxeHmn nNpuBEaEHbl PEKOMEHZAUNN, KOTOPbIe MOryT ObiTb UCMONb30BaHbLI Npu paspaboTtke
METOAO0B OUEHMBAHUA MOAENN W MOBbLILWEHUA €€ TOYHOCTMW.

[Tpexae Bcero AosmkHbl ObITb TOYHO ONpeaeneHsl nokasartenn, UCNonb3yemble A8 OUEHKU nepegaBaemMon BUD-
pauun N NEPEN3NYYEHHOro Wwyma, YTobbl AaHHbIE HA BbIXOAE MOAENN N pe3ynbTaTbl U3MEPEHUN MOIMKN BbiTb OTHECEHDI
K OQHUM N TEM XK€ BENNYMHAM U YCITOBUAM MONYyYEHNA UX 3HAYEHUW.

Mopgenb crniefyet ncnonb3oBaTh TOMBKO AN TEX YCMOBUW, AN KOTOPbLIX OHA Obina npeaHasHadveHa. Hanpumep,
ecnu npu paspabotke mogenun ObINO NPUHATO AONYLLEHWE O NPEACTaBNEHNM TPYHTA B BUAE NONYyNpPOCTPAaHCTBA, €€ HE
cregyeT Ncnonb30BaTh A4A IPYHTA, UMEKOLWLETO CNOUCTYIO CTPYKTYPY, a OT MOZenNn, NOCTPOEHHOW Ha 3Tane npeaBapuTerb-
HOIO NPOEKTUPOBAHUA, HEMNb3A OXNAATb BbICOKOW TOYHOCTU MPpU €€ TECTUPOBaHUN (CM. pasaensl 8 n 9, rae onpegeneHsol
aTanbl NPOEKTUPOBAHUA U TUNMbI MOAENEN).

C.2 XapakTepnCTUKN TOMHOCTU Moaenn

YnpolweHHasa npoueaypa OUeHKN TOYHOCTU CXeMartnyHO nokasaHa Ha pucyHke C.1.

[1porHo3Hoe 3HayeHue - I/IsmepeHHoe SHAUCHNE | = MSMEDMM&H NOrpellHoCTb

HeonpeneneHHOCTh HeonpegeneHHOCTL Cucrematnueckas
MporHo3sa MaMepeHum NOrpeLlHOCTL
CriyuaitHas
NOrpeLLHOCTh

PucyHok C.1 — [lNapameTpsbl, Xapakrepuayruwmne ToO4YHOCTb MeToaa

[Tog TOYHOCTBIO NOHUMAKDT BNU30CTb K NCTUHHOMY 3HAYEHUI0 NPOrHO3HOMO (TOMHOCTL MOAENN) UITU N3MEPEHHOTO
(TOYHOCTb MeTo4a namepeHnn) aHavenunst. ICTMHHoe 3HaveHne peako ObiIBaeT M3BECTHO, NO3TOMY MPU OLEHKE TOYHOCTH
OObIYHO MPOBOAST CONOCTABMEHUNE MPOrHO3HLIX 3HAYEHUW C pe3ynbrataMmm U3MEpPEHUN.

HeonpeaeneHHOCTb NPOrHO3HOINO 3HAYEHUS XapakTepuayetr U3MEHUYMBOCTb BbIXOOHbLIX JAHHLIX MOOENWN, YTO CBS-
3aHO C N3MEH4YMBOCTBIO BXOAHbLIX AaHHbIX. HeonpeaeneHHOCTb U3MEPEHNIN XapPaKTEPUIYET N3MEHUYNBOCTL Pe3yrbTaToB
N3MEPEHNN, CBA3AHHYIO C U3MEHYMBOCTbBIO YCINOBUU U3MEPEHUN (HANpuMep, U3aMepeHus npoBoaAT NpPU MpoXoxXaeHun
Pa3HbIX TPAHCNOPTHLIX CPEACTB UNKN ANS Pa3HbIX NrEONOrmMYeCcKnX yCroBun).

[Tog namepmnmon NorpewHoOCTb0 NPeanoXeHo NOHMMAaTh Pa3HOCTb MeXAy MNPOrHO3HbIM U U3MEPEHHBLIM 3HAYe-
Huamun'). Mameprmas norpelwHocTe umeeT age coctaensowme (cm. MCO 3534-1 [5] u GUM [25]):

- CUCTEMATUYECKYIO MOMPELLHOCTL (XapaKTePU3YIOLWYK TOYHOCTb MOAENN);

- CITyYanHy0 NOrNPELWHOCTb (CBA3AHHYIO C NOrPELWHOCTAMU NPOrHO3HOIO N U3MEPEHHOTO 3HAYEHUN).

Ha pucyHke C.2 nokasaHbl ABE TUMUYHLIE CUTyaUUK, Korga npeobnagaer 1a Unn nHasi CoCTaBnsAloLWLAas N3MepumMon

NOrpeLLHOCTM.

a) NpeobnagaeTt cny4anHas NOrpeLIHOCTL b) MpeocbrnagaeT cucTeMaTu4ecKkas
MOrpeLlHOCTh

PucyHok C.2 — [lBe cocTtaBnsowme namepmmMmoun norpeLlHocTu

1) KoHuenuusi «M3amepuTenbHONM NOrpelwHOCTMY Npeanonaraer, Yto cMcTeMaTUYeckas NorpelHoCTb U3MepeHuii
He3HauuTenbHa. B oOwem criydae cuctemaTmyeckasl norpelHoOCTb N3AMEPEHNN TaKKe NOANEXNUT OLUEHKE.
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C.3NeHepanbHaa COBOKYMNHOCTb MPOrHO3HbIX 3HAY€HUU N BbIOOpPKa pe3ynbLTaToB U3MEPEeHNN

C.3.1 Oowme nonoxeHuns

[na paspabotku n KanubpoBkM mMoaenn HeobxoaumMO MMETb Napbl MPOrHO3HbIX U U3MEPEHHbIX 3HaYeHUN. He-
CMOTPS1 HA TO, YTO HAa MPaKTUKE CYLWECTBYET psia orpaHu4YeHun (CTOMMOCTb, BPEMS U3MEPEHUW), B nageane Bblbopka
NAaHHbIX O0IMKHA MO3BOSIUNTL:

- OXBaTUTb BECb AManasoH U3MEHEHUW 3HAYEHUSA KaXOoro napameTpa (CKOpPOCTU OABUXEHUS, PacCTOAHUA, TUMna
PYHTA U T. A.), BNIUAIOWEro Ha pesynbrar NporHo3a;

- MONY4YNTb CTATUCTUYECKN YCTONYMBLIE XapaKTEPUCTUKN HeonpeaeneHHOCTN NPOrHO3HOrO N N3MEPEHHOIo 3HaYe-
HUW.

na BbINONMHEHUS yKa3aHHbIX TPeboBaHMWN HEOBXOAUMbI aHaNM3 YyBCTBUTENBHOCTU MOAENN N BbIBOPKA U3Mepe-
HUW Bonblworo obbema.

C.3.2 AHaNvn3 YyBCTBUTENbHOCTN MOAENW

AHanm3 4YyBCTBUTENBHOCTU MOAENN MO3BONAET OUEHUTb BIIUAHUE U3MEHEHUWN OOHOIO WUIMN HECKOJIbKMX BXOOHbIX
napamMmeTpoB, 3aaHne KOTOPbIX CONMPOBOXAaeTcs CODCTBEHHOW HeonpeaeneHHOCTbIo, HA BbIXOAHbIE AaHHble MOAENMW.

lNpumep — [nss Hekomopou nepeMeHHoOU Mmo2ym 6bimb yCMaHoO8/1eHbI MPU 3Ha4Y€HUSI: MUHUMAalIbHOe, cped-
Hee U MakcuMarsibHoe, rnocrsie 4e20 uccriedyrom, Kak nepexod om o0HO20 3Ha4YeHUs1 K dpy20My (Npu coxpaHeHuu
HeU3MeHHbIMU 3Ha4YeHuUl ecex ocmarsibHbIX Cyu,ecma8eHHbIX napamempoesg) uaMeHsiem 3HavYeHue napamempa Ha
ebixode modesnu.

na oueHKN XapakTepucTUK M3MEPUMON MOTPELLHOCTU MOIYT DObiTb UCNOMb30OBAHbI METOAbLI, NPUMEHSAEMbIE MPU
OLEHKE pUCKa U B MaTeMaTUYeCKon cTtaTucTuke, Hanpumep metoa MoHte-Kapno.

C.3.3 Pazbpoc pe3ynsbraTtoB N3amepeHun
Pa3bpoc pe3ynbTaTtoB U3MepeHun obycrnoBrneH U3MEHEHMEM YCNOBUU UX npoBeaeHust. OUueHnTb 3TOT pasbpoc
MOXHO MO pe3ynbrataM MHOXECTBEHHbIX U3MEPEHUN NPU YCNOBUKU, YTO 3TN U3MEPEHUS BbIMOMHEHbI C CODBNIOAEHNEM
cnegyrowmx TpedoBaHUN]

- obecneveHne BapmaTMBHOCTU MOABUMXKXHOIO COCTaBa: M3MEPEHUS BbINOMHAIOT HE MEHee YeM Ans NATKn 0dpa3sLoB
NOABUXHOIO COCTaBa (BO BPEMS UX KOMMEPYECKON 3KCNnyatauun) npu ABMXeHUU Nno 3agaHHOMY NyTu;

- obecnevyeHne BapnaTuBHOCTU PENBbCOBLIX NYyTEW. U3MEPEHNSA BLINOMHAIOT HE MEHee YeM Ans NATM obpasuoB
NOABWXHOIO COCTaBa (BO BPEMS UX KOMMEPUYECKON 3KCNnyatauun) npu ABUXEHUU MO KXA0MY MyTW.

[Ae 3TO NPUMEHNMO, cneayet obecneunTb Takke BapUaTUBHOCTb TOYEK U3MEPEHUN. VIaMmepeHnst Ha 3a4aHHOM
PACCTOSAHUM OT PENbCOBOro NyTU cneayeT NOBTOPATb HE MeHee ABYX pa3s Ans pa3sHbIX TOYEK BAOMNb MYyTU, OTCTOALWMNX OPYr
OT apyra He meHee 4yem Ha 10 m n He Bonee yem Ha 100 m.

C.4 PazpaboTka n KannbpoBKa moaenn

Hanbonee apdekTMBHbIM CPEACTBOM onpeaeneHnss kKoadUUMEeHTOB MOZENN ANl COOTBETCTBYIOWMX NapamMmeT-
POB (CKOPOCTb ABWXEHUS, PAcCTOsIHUE OT PEnbCOBOro NyTU U Ap.) HaA cTaausx paspaboTkm u KanubpoBKKU SIBMAETCS
NOAroHKa 3aBUCUMOCTEW Takum 0bpasom, 4Tobbl AaHHbIE HA BbIXOAE MOAENU HauUnydwmnm obpasom coBnaganu C pe-
gynbratamMmm U3MepeHunn.

[Tocne npumMmeHeHns gaHHOW mMpoueaypbl K KoMy napameTpy MoAernn ee MOXHO UCNonb3oBath 41 Mogenn B
LEenom.

OcCHOBOW AN NOCNeayloLWEero aHannaa siBnseTcs nocTpoeHue rpagynpoBovHon dyHKUMK (He 0Bs3aTenbHO B BUae
NPAMON NUHUKN) HA cTagun Kanndpoekn. OanH U3 NPUMEPOB NOArOHKWU rpagynpoBOYHON (PyHKUMK NpeacTaBlen Ha
pucyHke C.3. llocne aToro mogens BO3BpaWAT Ha CTaguio paspaboTkm n MognpuumpyroT Takmum obpasom, 4YTobb
rpagynpoBoYvHas pyHKUMA Mena Bua NpsMon, npoxogswen depes UeHTp KoopauHaTt, ¢ KOadhPUUMEHTOM HaKNOHa,
PaBHbIM €4UHULLE.

C.5 TectnpoBaHune mogenn

na TectnpoBaHnsa mogenu ncnornb3yoT gaHHble (Napbl NPOrHO3HbIX U U3BMEPEHHbLIX 3HAYEHUIN), HE NMPUMEHSIBLLN-
ecsl Ha cTagusix paspaboTkm n KanmbpoBKH.

[TpocTENLINM BUOOM TECTUPOBAHUSA ABNSAETCH MNONyYeHne BbIBOPOYHbIX OLUEHOK CPedHero 3Ha4YeHusl U CTaHgapT-
HOIO OTKITOHEHUSA U3MEPUMOWN NONPELLHOCTU NO pesynerartam obpaboTkn pasHOCTEW MPOrHO3HbLIX U U3MEPEHHbLIX 3HAYe-
HUW, NOJIYYEHHbIX ANA Kaxagon u3 nap. CpegHee 3HaYeHWeE M CTaHOAPTHOE OTKINOHEHNE XapaKTepU3yloT CUcTeMaTnYecC-
KYIO U CIyYanHylo COCTaBNAWMNE U3MEPUMON MOTPELLHOCTN COOTBETCTBEHHO. YKa3aHHbIW crocob, 0gHaKo, HE NO3BOJIS-
eT BbISIBUTb 3aBUCUMOCTb CpeaHero 3HavYeHnst 1 CTaH4apTHOIO OTKIIOHEHUS OT NPOrHO3HOro 3HAYEHUs, YTO MOXET DbITb
BAXXHO NPU 3KCTpanonsiumy gaHHbiX HA obnacTtu, He UCNOonNb30BaHHbIE NpU pa3paboTke moaenmu.

OTKNOHEHME CBODOAHOINO YreHa rpagynpoBoOYHON NMPSMON OT HyNs U KoadduumeHta npu NIMHENHOM YllEHE OT
eAVNHULbI XapakTeEPU3YIT CUCTEMATUYECKYIO NOrPEeLWHOCTb, BHOCUMYIO TpagynpoBOYHON KPUBOW ANs 4AaHHOMO 3HAYeHus
aprymeHTta (NPOrHO3HOro 3Ha4veHunst) — cm. pucyHok C.4.
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X — N3MEPEHHOE 3Ha4veHune, Y — NpOorHo3Hoe 3HaveHune, 7 — mHTepBan, paBHbIN yOABOEH-

HOMY CTAHOAPTHOMY OTKIIOHEHWUID;, 2 — pearnbHas rpagyvmpoBoYHAas KpuBas, 3 — rpagyu-

POBOYHASA KPUBAA, MONYyYEHHAaA NyTeM MOArOHKN AaHHBLIX, 4 — CTaTUCTUYECKoe pacripe-
neneHne BbIDOPOYHBLIX 3HAYEHNN

[TpumedaHwne—Harpagpwuke nokasaHbl Napbl Pe3yrbTratoB N3MEPEHUN
N NPOrHO30B (C COOTBETCTBYKLWMMN JOBEPUTENBHBIMU MHTEPBaNamm) ans 4Yetbl-
pex TOYeK Ha MECTHOCTM.

PucyHok C.3 — PeanbHasa v ngeanbHas rpagynpoBOYHbIE KPUBbIE
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X — N3MEpPEHHOE 3HaveHune, Y — NPOrHo3Hoe 3HadveHue, T — WHTepBarn, paBHbIN  yABOEH-
HOMY CTaHOAPTHOMY OTKNOHEHWUID, 2 — peanbHaa rpagyupoBoYHasa Kpueasd, 3 — rpa-
OYVPOBOYHAA KPUBAA, MOSTyYEHHAA NyTEM NOArOHKU AaHHbIX; 4 — CcTaTUCTUYecKoe pac-
npeaeneHne BblIDOPOUHbIX 3HAYeHUN, 5 — cucTtemaTndeckasa NorpeLlHoOCTb rpaaynpoBO-
HOW XapaKTEPUCTUKMN HA YPOBHE X, 6 — cny4vanHas norpeliHoCcTb NporHo3a Ha ypoBHE X

[TpumedyaHune—Harpauke nokazaHbl nNapbl pe3ynsratoB NU3MepeHnn
1 NPOrHO30B (C COOTBETCTBYIOWMMN AOBEPUTENBHBIMMU MHTEPBAaNammn) ans 4Yetbi-
pex TOYEK HA MECTHOCTMW.

PucyHok C.4 — [lorpelHoCTb, BHOCMMAas rpagynpoBOYHON KPUBOW
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[MpnoxeHwne D
(cnpaBo4HOe)

CBegeHMA 0 cOOTBETCTBUMU HaLMOHanNbLHoro ctaHgapta Poccunckon Pegepauum
CCbINTIOMHOMY MeXAYHapoaHOMY CTaHAapTy

Tadbnwuwua D.1

O0D0O3HAYEeHNE N HAMMEHOBAaHne CrteneHb ODoO3HaA4YEeHe N HaMMEHOBaHMe
MEXAYHaPOAHOro craHaapTa COOTBETCTBUA MEXIOCYAapCTBEHHOIO craHaapra
NCO 2041:1990 NEQ [OCT 24346—80 «Bubpauwnsa. TepmMmuHbl n onpeaeneHns»
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Bubnuorpacus

AkycTuka. lamepeHne 3Bykou3onsaumu B 34aHUAX N 3N1EMEHTOB 34aHUN

(Acoustics — Measurement of sound insulation in buildings and of building elements)
Bubpauusa v ygap. Onopel ynpyrue. Yactb 2. TexHnyeckas nHdpopmauus, Heobxoammas
ONA NMPOEKTUPOBaAHNA U30NAUMN 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)

Bubpauus v yaap. OueHka Bo3genctemsa odwen sndbpaummn Ha vyenoseka. Hacte 1. O6-
lwme TpeboBaHus

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

Bubpauus n yagap. OueHka Bo3genciems obwen sndpaummn Ha venoseka. Yacrtb 2. Bub-
pauus B 3gaHusix (amanasoH vyactot ot 1 go 80 u)

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

Ctatnctnyeckmne metogbl. CnoBapb U ycrnoBHble 0603Ha4eHus1. Hacte 1. Obwmne crartumc-
TUYECKNEe TEPMUHBLI N TEPMUHbI TEOPUN BEPOATHOCTH

(Statistics — Vocabulary and symbols — Part 1: Probability and general statistical terms)
Bubpauusa n ygap. Bubpauua sgaHnmin. PykoBoaCcTBO MO U3MEPEHUIO BUDpaLUMKM N OLEHKE
ee BO3JencTBUSA HA 3aaHue

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

Boaaenctene Bubpaynm Ha yenoseka. CpeactBa M3MmepeHum

(Human response to vibration — Measuring instrumentation)

Bubpauus n yoap. lameperHne n oueHka BO3gencTBUS BUbpaumm B 34aHUM HA 06opyao-
BaHWE, YyBCTBUTENbHOE K ANHAMUYECKUM BO34ENCTBUAM

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

OCHOBbI pacyeTa CTPOUTENbHbIX KOHCTPYKUMWN. JKCnnyaTaunoHHas HAOQeXHOCTb 34aHnu
B YCITOBUSIX BO3AENCTBUA BUBpaunm

(Bases for design of structures — Serviceability of buildings against vibration)
Bubpauus u yaap. Bubpauma v yoap B 3gaHusix, rae yCTaHOBMNEHO YyBCTBUTENBHOE 060-
pyaoBaHune

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

Bubpauusa. NamepeHnsa Bnbpaumm BHYTPU XKENE3HOAOPOXKHbLIX TYHHENEW MNMPU NPOXOXK-
OEHUN Noe3nos

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

InekTpoakycTuka. KanmbpaTtopbl akyCcTU4eckme

(Electroacoustics — Sound calibrators)

AnekTpoakyctuka. Punbetpbl C LWUMPUHOWU NOJIOCHI B OKTABY U A0ONN OKTaBb|
(Electroacoustics — Octave-band and fractional-octave-band filters)

dnekrtpoakyctuka. LlLymomepel. Yacte 1. TexHnueckne TpeboBaHms

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

PenbcoBbin TpaHcnopT. PenbcoBbin nyTe. MeToabl ucnblitTaHun ckpennenunsa. Yacte 3.
OnpepgeneHne amoptusaunm yaapHbIX Harpys3ok

(Railway applications — Track — Test methods for fastening systems — Part 3:
Determination of attenuation of impact loads)

PenbcoBbin TpaHcnopT. PenbcoBbi NyTh. TpeboBaHMUS K XapakTePUCTUKAM CKPEneHus.
Uactb 6. CheunanbHble ckpenneHusa ansa ocnabnexHus sumbpaumn

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

PenbcoBbin TpaHCNopT. PenbCoBbI Ny Th. Ka4eCcTBO reoMeTpumn penbcoBoro nyTtu. Yacrte 1.
OnncaHne reoMmeTpun pPernbCoOBOro nyTu

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

Bubpauusa B 3gaHunsax

(Vibrations in buildings)
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