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Bases for design of structures. Serviceability of buildings against vibrations

OKC 91.080.01

Hara BBenenus 2017-07-01

IIpenucnosue

1 IIOJAI'OTOBJIEH AxunonepHbiM obuectBoM "Hayuno-uccienoBarensekuii neHTp "Ctpoutensctso” (AO "HUL] "CtpouTenscTso"),
IleHTpabHBIM ~ HAy4YHO-MCCIEOBATEILCKUM ~ HHCTUTYTOM  CTPOMTENBHBIX  KOHCTpykumii  WM.B.A.Kyuepenko  (IIHMHCK
uM.B.A.KydepeHko) Ha oOCHOBe O(UIHMAIBPHOTO IEpeBOJa Ha PYCCKHHA S3BIK aHMIOA3BIYHON BEPCHHM YKa3aHHOTO B TIyHKTe 4
MEXKIyHapOAHOIO CTaHJapTa, KOTOPBIM BhIMOMHEH DeaepanbHbIM roCyAapCTBEHHBIM YHHUTapHBIM npeanpustueM "Poccuiickuii HaydHO-
TEXHUYECKUH IIEHTP HHPOPMALIUH 110 CTaHJAPTU3AINH, MeTpoJoruu U onenke coorserctBus" (OI'YII "CTAHJAPTUHD®OPM")

2 BHECEH Texunueckum komuteToM o crangaptuzanuu TK 65 "CtpoutensctBo"

3 YTBEPXX/IEH 1 BBEJIEH B HEﬁCTBHE [Ipukazom PenepabHOr0 areHTCTBA MO TEXHUYECKOMY PEryAMPOBAHHUIO U METPOJIOTUHU OT
8 nexabps 2016 1. N 1999-cr

4 Hacrosmmil ctaHIapT HACHTHYEH MexayHaporHoMmy ctangapty UCO 10137:22007* "OcHOBBI pacueTa CTPOUTEIBHBIX KOHCTPYKIIHH.
OKCITyaTalluOHHAs HAJEeXKHOCTh 3[aHUH M IEUIeXOJHBIX IEePEeXoA0B B yCIOBUsX BoznercTBus BuOparuu" (ISO 1013722007 "Bases for
design of structures - Serviceability of buildings and walkways against vibrations", IDT)

* JlocTynm K MEXIYHapOOHBIM H 3apYOS)KHBIM TOKYMEHTaM, YIOMSHYTHIM B TEKCTE, MOXKHO IONY4HTh, 0OpaTuBHHMCH B CIyKOy
HOJUICPIKKH T0JIb30oBarenei. - [IpuMedanue u3rotoButens 6a3bl JaHHBIX.

HanMeHOBaHWe HACTOSINErO CTaHIapTa MW3MEHEHO OTHOCHTEIFHO HAaWMEHOBAHHWS YKA3aHHOTO MEXIYHApOAHOTO CTaHaapTa st
npuBeaeHus B coorsercreue ¢ TOCT P 1.5 (myHkr 3.5).

HpI/I MPUMEHCHUN HACTOALICTO CTaHAapTa PEKOMEHAYCTCS HCIIOJIb30BaThb BMCECTO CCBUJIOYHBIX MEXKIAYHAPOAHBIX CTAaHAAPTOB U
JOKYMCHTOB COOTBETCTBYHOIIIME HM HAIMOHAJIBHBIC W MEKIOCYAAapCTBEHHBIC CTaHAAPThl, CBCACHUA O KOTOPBIX IIPUBECACHBI B
JOIMOJHUTECIbHOM MPHUIIOXKCHU U I[A

5 BBEJIEH BIIEPBLIE

IIpasuna npumenenuss Hacmosue2o cmanoapma ycmanosiensl 6 crarbe 26 PenepanpHoro 3akoHa oT 29 urons 2015 r. N 162-P3 "O
crannapru3anun B Poccuiickoit @eneparun". Hugopmayus 06 usmMeHeHUsxX K HACMOAWeMy CMAaHOapmy nyOnuKyemcs 6 excec00HoM (no
cocmosnuto Ha 1 sneaps mekywezo 200a) ungopmayuonnom ykazamene "Hayuonanohvie cmandapmol”, a oguyuanvHulii mexcm
U3BMEHeHULl U NONPABOK - 8 exceMecauHoM uHpopmayuonHom yrkazamene "Hayuonanonolie cmandapmul”. B ciyuae nepecmompa (3ameHovi)
WU OMMEHbL HACMOAUe20 CIMAHOAPMa coOmeemcmaylowee ysedomaenue 6yoem onyoIuKo8aHo 6 OIUNCAUUEM GbINYCKE eHCeMEeCAUHO20
ungopmayuonnozo ykasamens "Hayuouanonvie cmandapmer”. Coomeemcmeyowas uHopmayus, yeeoOMAeHUe U  MeKChbl
pasmewaiomes maxce 8 UHGOPMAYUOHHOU cucmeme obwe2o0 Noab308anus - Ha oguyuarvhom caime Dedepanrvhozo azeHmMcmea no
MexXHUYeckoMy pe2ynuposanuio u memponozauu é cemu Mnmepnem (Www.gost.ru)

BBenenune

[IpuMmeHeHrEe BBICOKOIIPOYHBIX M JIETKMX MAaTE€PUANIOB IPU CTPOUTEIHCTBE COOPYKEHHH CIeNalo WX 0ojiee YyBCTBUTEIBHBIMH K
JIMHAMHYECKIM BO3ICHCTBUSAM. DTa TEHICHIUS OCIOKHSCTCS MOSBICHUEM HOBBIX MCTOYHHKOB BUOpAUil, NEWCTBYIONMX HA 3MAHUS U
nepexonsl. Kpome Toro, mius obecrieueHHs] HOPMaJdbHOTO (YHKIMOHHUPOBAHHS W3MEPHTENBHBIX IIPHOOPOB, MPOMBINUICHHBIX H
11a00paToOpHBIX MPOIECCOB M KOM(OPTHBIX YCIOBHH pabOTHI IMEpcoHaja B COYETAaHWU C POCTOM TpeOOBAHMM OKpYKaroIleH Cpensl,
"cBoOOIHOM OT BUOpaIuu", He0OX0AMMO 00JIee CTPOTO PErIaMeHTHPOBATh YPOBHU BUOPAIIMY B 3[aHUSIX B COOPYKCHHUSIX.
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Panee konebOanus B 371aHUSAX B 3HAUUTEILHON CTENEHM KOHTPOJIMPOBAKCH 3aJaHHBIMU HArPY3KaMH HJIM OTPaHUYEHHUSMH MPOTHOOB.
Yacto ypoBHHU KoJieOaHM ObLIIM HE3HAYUTENBHBI M3-3a OOJIBIIMX MAacC COOPYKEeHUU. B HacTosIee BpeMst J0CTaTOYHO YacTO HaO0AaI0TCs
MOBBIIICHHBIC YPOBHU KOJieOaHUW B psje 3AaHui. KOCBEHHBIC KPUTEPUHU OLICHKH BHOpAIMii yTPATHIIU aKTyallbHOCTh, B CBSI3U C YeM H
ObLT pa3paboTaH HACTOSIMK CTaHIAPT B LENAX OOOCHOBaHUS MPUHIUIIOB IIPOTHO3UPOBAHUS KOJICOAaHUN Ha CTaJuU IPOCKTUPOBAHUS B
KaueCcTBE JOTOTHEHHUSI K OI[CHKE JOMYCTUMOCTH BHOPALIMiA B CYIICCTBYIOIIMX CTPOCHHUSIX.

IIpencraBieHHbIE pEKOMEHIAIMK JAIOT JOMYCTHUMbIE CPEAHHE 3HAYCHHS YpOBHEH BHOpalui A SKCIUTyaTallMOHHOW Ha/IeXHOCTH
3MaHUI M COOpYXEHMH, a He Juid obecrieyeHus: ux Oe3omacHOCTH. Bo3MoxHO, HEKOTOpble KojieOaHus (OOBIYHO acCOLUHUPOBAHHBIE C
PE30HAHCOM) MOTYT CTaTh MOTEHIIHAILHO OMACHBIMH YIS 3TUX 34aHui. [103TOMy, MpH AMHAMHUYECKHX BO3/ICHCTBUSAX CIEAYET MPOBEPATH
BO3MOXHOCTh BO3HMKHOBEHHUS PE30HAHCA, MpENeNIbHBIX HaNpshkeHUH M nedopManuil ¢ ydeToM YCTaIOCTHBIX sBJIeHHH. B Hacrosmem
CTaHJIApTE OLICHUBAIOTCS TapaMeTpPhl MPEACIBHBIX COCTOSHUI KOHCTPYKUHH, MOJBEPKEHHBIX JUHAMHYECKAM BO3/ICHCTBHUSM, C TOYKH
3pEHUS YKCILTyaTAIIMOHHOW HalIe)KHOCTH B cooTBeTcTBUH ¢ NCO 2394.

Ilpn paspaboTke KpUTEpUEB, KOTOPbIE HCIOIB3YIOTCS UL OLEHKU IOIYCTHMBIX YPOBHEH KoieOaHHUH COOPYXKEHHUH, OTIEIbHBIX
(parMeHTOB U MEIIEXOAHBIX 1EPEX0I0B, HEOOXOAUMO YIUTHIBATH CIEIYIOLUIME ACHIEKThI:

a) pasHasi CTEIeHb TOJEPAHTHOCTH JKHUTENeH AOMOB M APYTHX JIOACH BCIIEACTBUE KYIbTYPHBIX, PETMOHANBHBIX MM 3KOHOMHYECKHX
(haxTOpOB;

b) 4yBCTBHUTENBHOCTh K BHOPALMSAM BCETO COACPKUMOTO B 3/aHUH, KOTIA MEHSIOTCS YCIOBMSI €ro SKCIUIyaTallH, YHCIIO JIrojeil B
MIOMEIICHHUSAX, XapaKTep paboThl;

C) HENIPeJBHUICHHBIE CIIydal HOBBIX AUHAMUYECKUX BO3ACHCTBUNA, KOTOPBIE HE ONMCAHbI B HACTOSIIEM CTaHOAPTE;
d) ucnonp30BaHUE MaTEPUANIOB, AUHAMUYECKUE XapaKTEPUCTUKU KOTOPBIX MOTYT H3MEHSATHCS CO BPEMEHEM;

€) IpaKTUYecKas HENPUTOAHOCTh CYIIECTBYIOIIMX METONOB aHAa/U3a BCIEACTBHE CIOKHOCTH COOPYXKEHHSI MM CIOKHOCTU
OIpeIeNIeHUs Harpy30K;

f) CONMAJIBHBIC UJIK DKOHOMHUYCCKHE ITOCICACTBUA HCYOIOBJICTBOPUTCIIBHOTO (I)yHKI_[I/IOHI/IpOBaHI/I}I.

1 ObaacTh NpUMEHEHUs

B Hacrosmem cranpaprte nmpuBeIeHBl pPEKOMEHJAIlMU [0 OLIEHKE SKCIIyaTallHOHHOM HAAeKHOCTH 3JaHMN WM MEeeXOAHBIX
[EPEX0I0B BHYTPH 3aHUI, MEXy 3JaHUSMU WM 33 UX [IpEAesIaMy PH JUHAMUYECKUX BO3IECHCTBUSIX.

CTraHaapT 0XBaTBIBACT TPH IPYIIIHI "MPHEMHUKOB", BOCIIPHHHUMAIOIIMX KOJICOAH U
a) JIF0JTU, MPOXKUBAIOIIME WIM BPEMEHHO HAXOAIECS B 3AaHUAX U MEIIEXOJHBIX Mepex0/1ax;
b) obopynoBaHue, IpUOOPHI U Apyras anmaparypa, yCTaHOBIICHHas B 31aHWH;

C) KOHCTPYKLUU 31aHUH U COOPY>KEHUH.

Hacrosnmii cranaapt He paclpoCTpaHseTCsl Ha MOCTBI, 110 KOTOPBIM JIBHXKETCS aBTOTPAHCIOPT, a TAKKe Ha JBHIXKEHHE 110 MOCTaM
MEMIeX0I0B, TPOSKTHPOBaHNE GyHAAMEHTOB 1 OTIOPHBIX KOHCTPYKIIMI MAIMTHHOTO 000PYIOBaHUSI.

Jis menei HAacCTOAIIErO CTaHJApPTa IPUHSATh, YTO KOHCTPYKIHMH 3/1aHUS pEarupyroT JIMHEHHO Ha HPUIIOKEHHbIE HArpysku. OTO
03HAYaeT, YTO B KOHCTPYKLUSX 37aHUSI HE MPOUCXOAUT OCAJOK WIIM pa3pylieHUW, U OHU HE MOABEPraroTcs 3HAYMMbBIM BO3IEHCTBHIM,
MEHSIIOIMM XapakTep paboThl KOHCTPYKIHH.

2 HopMaTuBHBIE CCBLIKHU
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Crnenyronme HOPMAaTUBHBIE JIOKYMEHTHI*, Ha KOTOpBIC JaHbl CCBUIKH, SBISIOTCA OOs3aTENBHBIMHU ISl MPUMEHEHHUS HaCTOSIIETO
JoKymMeHTa. [lyid JaTMpOBaHHBIX CCBUIOK IPUMEHSIETCSl TOJIBKO ILUTHpyeMoe u3naHue. [l HelaTMpOBAHHBIX CCHUIOK IMPUMEHSETCS
rocyeHee N3JaHue CChUIOYHOTO JIOKyMEHTa (BKIIIOYast BCe MIOMPABKH).

* Ta6n1/1uy COOTBCTCTBUSA HALlTMOHAJIBHBIX CTAHAAPTOB MCKAYHAPOAHBIM CM. IO CCBUIKE. - HpI/IMe‘IaHI/Ie H3rOTOBUTENA Oa3bl JAaHHBIX.

ISO 2041, Mechanical vibration, shock and condition monitoring - Vocabulary (BuGpauus, ynapable Harpy3kid U KOHTPOJIb TEXHUYECKOTO
cocrosiHus. CioBaps)

ISO 2394:1998, General principles on reliability for structures (O01pe IPUHITUIBI TPOBEPKU HATAEKHOCTH CTPOUTETBHBIX KOHCTPYKIIUIL)

ISO 3898, Bases for design of structures - Notations - General symbols; (OcHOBBI pacueTa CTPOUTEIbHBIX KOHCTpyKUuH. Cucrema
o6o03HavyeHuit. O0me 0003HAYCHMST)

ISO 4866:1990, Mechanical vibration and shock - Vibration of buildings - Guidelines for the measurement of vibrations and evaluation of their
effects on buildings (Bubpauus u ynap mexanudeckue. BuOpanus 3qanuii. PykoBosnme moyiokeHus 1o M3MEepeHnIo BUOpauid 1 OlleHKa

WX BO3/ICHCTBUS Ha 3aHNUs)

ISO 2372, Mechanical vibration of machines with operating speeds from 10 to 200 rev/s Basis for specifying evaluation standards
(Mexanmndeckast BUOpays CTAaHKOB ¢ padounmu cxopocTsivu oT 10 1o 200 06/c. IIpHHIAIIEL OIpeeneHns OLeHOYHBIX CTaHJAPTOB)

ISO 2631-1:1997, Mechanical vibration and shock - Evaluation of human exposure to whole-body vibration - Part 1: General requirements
(BuOparus u ynap mexanudeckue. OneHka BO3ACHCTBUS BUOpALIMK BCETO TeJla Ha opraHu3M 4yenoseka. Yactes 1. OOume TpeboBanmst)

ISO 2631-2:2003, Mechanical vibration and shock - Evaluation of human exposure to whole-body vibration - Part 2: Vibration in buildings (1
Hz to 80 Hz [Bubpanust u ynap mexanndeckue. OleHka BO3ACHCTBHUS BUOpaly BCEro Tejia Ha opraHu3M uyenoBexa. Yacts 2. Bubpauns B

3nanusx (ot 1 T go 80 I'))

ISO 30102001, Basis for design of structures - Seismic actions on structures (OcHOBBEI pacueTa KoHCTpyKuui. CelicMuueckue
BO3/ICHCTBUSI Ha KOHCTPYKLMH)

ISO 4354, Wind actions on structures (Bo3neiicTBre BeTpa Ha KOHCTPYKIIHH )
ISO 6897, Guidelines for the evaluation of the response of occupants of fixed structures, especially buildings and off-shore structures, to low-

frequency horizontal motion (0,063 to 1 Hz) [BuOpauus. Pexomenmanuu mo oueHke ropu30HTAIBHBIX COCTABJISIONMX HU3KOYAaCTOTHBIX
konebanuii (ot 0,063 mo 1 ') Ha oGuTaTENel cTallMOHAPHBIX COOPY)KEHUH, OCOOCHHO B 3/IaHUSX U HA MOPCKUX COOPYKEHHSIX|

ISO 8041, Human response to vibration - Measuring instrumentation; (Bo3netictBue Bubpanun Ha denoBeka. CpeacTBa H3MepeHUH )

ISO 8569, Mechanical vibration and shock - Measurement and evaluation of shock and vibration effects on sensitive equipment in buildings
(BuOparus u ynap Mmexanudeckue. M3MepeHue 1 OlleHKa BO3JICHCTBHS yiapa 1 BUOpAIlMK Ha YyBCTBUTEIILHOE 000PYAOBaHUE B 3/IaHUSX)

ISO 8930, General principles on reliability for structures - List of equivalent terms (O0ume NpUHIMIBI HAIEKHOCTH KOHCTPYKIUH.
IepeueHb SKBUBAICHTHBIX TEPMHHOB)

ISO/TS 10811-1, Mechanical vibration and shock - Vibration and shock i buildings with sensitive equipment - Part 1: Measurement and
evaluation (BuOpanus u yaap. Bubpauus u ynap B moMeIeHHUsX ¢ YCTaHOBJICHHBIM o0opynoBanreM Yacts 1. M3mMepeHus u orieHka)

ISO/TS 10811-2, Mechanical vibration and shock - Vibration and shock i buildings with sensitive equipment - Part 2: Classification
(BuOparus u ynap. BuOpaiius B OMEIIEHUSX C YCTAaHOBJICHHBIM 00opynoBanueM. Yactp 2. Kiaccudukanmst)

ISO 10816 (all parts), Mechanical vibration - Evaluation of machine vibration by measurements on non-rotating parts [BuOpaiius, KOHTPOJIb
COCTOSIHUSI MAIIIMHEI 110 Pe3yNIbTaTaM U3MEPeHUN BUOPAlMU Ha He BPAIIAIOIIMXCS YacTsX (BCE 4acTH)]

ISO 14837-1, Mechanical vibration - Ground-borne noise and vibration arising from rail systems - Part 1: General guidance (BuGpauwns
Mexanudeckas. [llym u BuOpaius, co3naBaemble IBHKEHHEM PelbcoBOro TpaHcnopTa. Yacte 1. OOIiee pykoBOACTBO)

3 TepmuHBbI 1 onpexeiCHUs
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B nactosmeMm crannapre npumeHens! TepMuHbl 10 MCO 2041 u ICO 8930, a Tarke ciedyrollie TEPMUHBI C COOTBETCTBYIOLIMMU
OITpe/ICTICHISIMH.

IIpumeuanue - Cum. Taroke MCO 3898 u ICO 2394.

3.1 yenuienue (amplification): YBenndeHue aMIuTy | KojieOaHUH OTHOCHTENIFHO HAUYaJIbHOW aMILITUTYIBI.

3.2 ocnadaenue (attenuation): [loteps sHepruu kone6aHuil B TpakTe nepeaayu.

3.3 umpokonoJiocHblii cnekrp (broadband spectrum): Criekrp koneGaHui, pacnpeeJICHHBIHN 10 IMPOKUM M0JIOCaM YacToT (Harmpumep,
OKTaBHBIH CIEKTP, TPETHOKTABHBIN CIIEKTP).

3.4 nemndupoBanue (3aryxanue) (damping): PaccenBanue s3Hepruu B KoJieOaTeIbHON cHCTEME.

3.5 nuHammuueckue Bo3eiicrBus (dynamic actions): BeIcTpo MeHsIOIMECS BO3ACHCTBHS, BO30YKIAIONME KOTCOaHMSL.

3.6 nmHamuyeckue cuibl (dynamic forces): BrICTpo MeHsOIIMECs CUITBI, BO3OYKAAIOIIME KOJeOaHHUs.

3.7 npeodpa3oBanue Pypne (Fourier transformation): MaTemaruueckas npouenypa, KOTopas IpeodpasyeT 3allich CUTHaNa BO BpEMEHU
B KOMIUJICKCHBIH 4acTOTHBIN criektp (crekrp Dypbe) Oe3 morepu nHPopMaInu.

3.8 yacToTHbIe KOMIOHEHTHI (frequency components): LleHTpallbHBIE YaCTOTHI B Y3KUX II0JIOCAX YaCTOT, B KOTOPBIX KOHIIEHTPHPYETCS
JHEPIHUs CIEKTPA.

3.9 aMmIMTyIHO-4acTOTHasi XapakTepucruka; AUX (fiequency response function): DYHKIMS YacTOTHOTO CIIEKTpa BBIXOJHOTO
CHUTHAJA, JeJeHHast Ha (yHKIMIO YACTOTHOTO CIIEKTPa BXOAHOTO CHTHAJA.

IIpumeuanue - AUX 00bIYHO AaeTcsi Ipadiueckd KpUBBIMHU, ITOKA3bIBAIOIMMH OTHOIICHUE aMIUIMTYA, a B IIPUEMIIEMOM CIydae -
cIBUT (a3 vk (pa3OBEIH yron Kak (pyHKIUIO 9acTOTHL. AnbrepHaTHBHO, AUX ecthb Dypbe-mpeoOpa3soBaHUE peakUM CTPYKTYpHI Ha
HUMITYJIBC.

3.10 reomeTpuyeckoe pacumpeHue (geometric spreading): 3aTyxaHue aMILUIUTY KOJIEOaHUN C YBETMYEHUEM PACCTOSHUS OT HCTOYHHMKA
BHOpAIMU B PE3yJIbTaTe PACCESHHS SHEPTUU B OOJBIIEM 00beMe.

3.11 umnyabcHbI HeTOYHHMK (impulsive source): MICTOYHHK, BBI3BIBAIONMI JHHAMHYECKOE BO3JCHCTBUE KOPOTKOH JUIUTEIBHOCTH 10
CPaBHEHHUIO C IEPUOJIOM COOCTBEHHBIX KOJIeOaHUH paccMaTpUBaeMOTO COOPYKEHUSI.

3.12 Bua Budpamuu (mode of vibration): @opma konebaHuN, COOTBETCTBYIOLIAs KAKOH-JIM00 COOCTBEHHON 4acTOTe paccMaTpUBaEeMOM
CHCTEMBI.

3.13 y3konosocHbIi cniekTp (narrow-band spectrum): Criekrp BUOpaLu, CKOHIIEHTPUPOBAHHOM B Y3KUX I10JIOCAX YacTOT.

3.14 codcrBeHHas yacrora (natural frequency): OfHa 13 TUHAMHUYECKUX XapaKTEPUCTHK JTMHEHHON CHCTEMBbI, KOTOPOH COOTBETCTBYET
onHa U3 hopM KosiebaHU.

3.15 okraBHbIii cnekTp (octave-band spectrum): CriekTp, OnpeeIeHHBIN ¢ TOMOIIBIO (UIBTPa, OTCEKAOIIETO YaCTOTHI 3a IpeeaaMu
MOJIOCHI YacTOT, TJIe MAKCHMAJIbHAsl 4aCTOTa B KaX/I0# MMOJI0Ce paBHA MUHUMAIBFHON YacTOTe, YMHOXKEHHOM Ha 2.

3.16 npuemHuK (receiver): UesoBek, COOpYKEHUE HITH BCE, YTO HAXOJUTCS B 3IaHUH, U MTOJIBEPTacTCs BO3ACHCTBUIO BUOpAIIHIA.
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3.17 cnexkTp oTkJMKa (response spectrum): MakcMManbHBIC OTKIHUKH Psa CHCTEM C OJHOH CTENEHBIO CBOOOJBI, MOABEPIKECHHBIX
3aJJaHHOMY JMHAMHUYECKOMY JIBJKCHHIO OCHOBAaHMS, NpEICTaBJCHHbIE (QyHKIMEH COOCTBEHHBIX 4YacTOT /sl OIpeAeIeHUs
nemiipupoBaHmsL.

3.18 ymap (shock): lunammyeckoe BO3eHCTBUE, JUINTENFHOCTh KOTOPOTO KOPOYe IEpHOia COOCTBEHHBIX KOIeOaHU T MpHeMHIKA.
3.19 cnexrp ynapa (shock spectrum): CriekTp OTKIMKA AJISL yAaPHOTO BO3ACHCTBUSI.

3.20 ucrouHuk (source): IcTOUHUK IPOMCXOKIEHUS BUOPALUH.

3.21 cnekrp (spectrum): I'padmk QyHKIMK BpEMEHH, MPe0OPa30BaHHBII B YaCTOTHYIO 00JIACTb.

3.22 ne3aryxamomas Budpauus (sustained vibration): Konebanus, [y TeIbHOCTh KOTOPBIX COCTOUT U3 MHOTUX IIEPHOJIOB.

3.23 TperbokTaBHBIIi cnekTp (third-octave-band spectrum): Criekrp, onpeAeneH bl ¢ TOMOIIBIO QHIIBTPA, OTCEKAIOLIETO YaCTOTHI 32
Mpe/IeNiaMy MOJIOCHI YacTOT B CIydae, KOraa MakcMMaslbHas 4acTOTa B KOKAOW MOJIoCe paBHA MHHUMAIIBHOM 4acToTe, YMHOXKEHHOH Ha 2
173

3.24 nepenarounas ¢pynkuus (transfer function): /Iyist cucTeMsl - MaTeMaTHYeCKOE OTHOIIGHHE B YaCTOTHON OOJIACTH MEXIY BBIXOIOM
Y BXOJIOM 3TOH CHCTEMBI.

3.25 TpakT nepeaauu (transmission path): Kanam ot ncTouHHKa 710 PUEMHUKA.
3.26 HecbanancupoBannas cuiia (unbalanced force): Cuua, BbI3BaHHAs 1McOaIaHCOM BPALIAIOLICHCS MacChl UCTOYHHUKA.

3.27 nemexoaHbIN nepexoia, nemexoaHblii MocTuk (walkway, footbridge, pedestrian bridge): CoopyxeHue, Mo KOTOPOMY IBHKYTCS
TMEIeX0 bl 0€3 MOTOPHU30BAHHBIX TPAHCIIOPTHBIX CPEJICTB, B Mpeeax 3MaHus, MeXK/Iy 3AaHUsAMU HITH 3a Tpe/ieflaMy 3MaHui.

4 Onucanue npoodJjemMbl BUOpauMu

4.1 O0mme 3aMeYaHuda

Kone6anus B KOHCTPYKIMAX BO3HUKAIOT IPU JEHCTBUH BO3MYIIICHHUH, KOTOPBIE M3MEHSIOTCSI BO BPEMEHH, 1 3aBUCAT OT HHEPLIHOHHBIX
CBOICTB paccMaTpuBaeMoii cpenbl. BoaMyiieHe MoxkeT ObITh B BUJIE CUJT MJIM (DyHKIIMI CMEIIEHHUS; paccMaTprBaeMasi cpesia MOXXeT ObITh
TBEPIBIM TEJIOM, YKUIKOCTBIO MM Ta3oM. [Ipomecc BHOpanuy MOKHO ONHMCATh aHAIUTHYECKH, HCIIONB3YS 3aKOHBI X YPaBHEHHUS IBHKESHUS
¢ yuetoM AeopMallMOHHBIX CBOMCTB PacCMaTpUBaeMOW Cpebl.

OueHka KoyieOaHUN B 3[aHUAX M Ha IMEIIEXOJHBIX MEpexoJax IO0JDKHA YYUTHIBATH XaPAKTEPUCTHKA HMCTOYHUKA BUOpALMM, TPAKT
nepenayy u npueMHuK. McTouHUK BHOpAIK co31aeT TMHAMHUYECKUE CUIIbI MM cMeleHHs. Cpesia Uil COOPY)KEHHE MEXy HCTOUHHUKOM
U TPUEMHUKOM COCTABJIIOT TPAaKT IEpeAauyd, a pe3ylbTHpYIoIme KoieOaHWs Ha IPUEMHHUKE IOAJIeKaT OIEHKE IO KPUTEPUSIM
MPEICIBHOTO COCTOSIHUS 33/IaHHOW OJKCIUTyaTallHOHHOW HaJEeXKHOCTH. JlMHaMHU4ecKue ACHCTBUS SBISAIOTCS (yHKIHEH BPEMEHH U
MIPOCTPAHCTBA W PAcCMOTpPeHBl B paszmene 5. B pasmene 6 mpuBeneHbl MeTOIbl aHalW3a OTKIMKA, a B paszfene 7 - IpueMieMble
BUOpaIlMOHHBIC KpUTEpUU. HeKoTOpbie AaHHBIC, IMPEICTABICHHBIC B HACTOSIIEM MEXIYHAPOAHOM CTaHJAapTe, B3SATHI U3 JPYrUX
ncrouHukoB (Hanpumep, B UCO 2394:1998, mynkr 6.2.1). B cnydae, xorja maHHEIE SIBISIFOTCS JOCTYITHBIMH, CJIEIyeT HCIIOIB30BaTh METO/T
yacTHBIX KoddduirerToB. B coorBercTBun ¢ UCO 2394 ero crepyer npuMEHSTH [J1s1 IPOBEPKU IKCILITYaTAllHOHHOM HaJeKHOCTH.

4.2 UcTouyHUK BUOpanumn

Hcrounnk BUOpAIy MOXET OBITh BHYTPH WIIM CHAPY)KU 3/1aHHSL.
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4.2.1 UcTtounnku Koae0aHNi BHYTPHU 31aHUS

BubparuonHble HCTOYHUKY BHYTPH 31aHUH BKIIIOYAIOT B CEOSI:

- IeITEeIIbHOCTD M JIBUKCHUE JIIOJICH

- CTAaHKU M MEXaHHU3MBbl, COBEPILAIOLIE BPAILATEIbHOE U BO3BPATHO-IIOCTYIATEIbHOE ABUKEHUE,

- yIapHOE MallMHHOE 000PYJOBaHUE (IITAMITBI, IIPECCHI U T.1I.);

- IepeMelAoNEeCS MAIMHBI U MEXaHU3MBbI (TEJIEKKH, TOTPY3YHKU C BUJIOYHBIM 3aXBaTOM, KOHBEHEPbI, MOCTOBBIE KPaHBI U T.1I.);

- pabOTy MEXaHU3MOB, 00ECIIEUNBAIOIIMX SKCILIYaTAI[I0 COOPYKEHUI HIIM CHOC KOHCTPYKIUH B IPYTHX 4acTAX 3AaHUsL

4.2.2 UcTrounuku Koae0aHuii 3a npeesaMu 31aHUSA

Hcrounukn komebaHUil 3a mpemenaMH 3HaHHWS MOTYT HAaXOAUTHCA HAa IMTOBEPXHOCTH 3€MIH, MOJ 3eMIIeH, B BO3IyXe HIH BOJIE,
Halpumep:

- CTPOUTENBCTBO, B3phIBHBIE PA0OTHI B IIAXTAX UIIM Kapbepax;

- paboTa MexaHM3MOB Ha ONTM3NeKalIeH CTpoiike (3a0MBKa CBall, YIUIOTHEHHE, BHIEMKa TPYHTA U T.1I.);
- JIOPOKHOE U JKEeJIE3HOJOPOXKHOE JBHIKEHUE;

- 3BYKOBOH yJ1ap WJIM BO3/LyIIHAs IPOIYBKa;

- BO3/IeiICTBHE BETPa MJIM ITOTOKOB BOJIBI;

- IITaMIIOBOYHBIE MTPECCHI WM APYroe MallMHHOE 000PYIOBAaHHE B ONM3IEKAIMX 30aHUSX;

- TOJYKH CYZI0B, HaXOSILIMXCS Y IPUYAJIOB;

- BHE3aIHbIE OOPYIIEHHSI IOPOIBL.

4.3 Tpakr nepegauu

TpaKr nepeaadyu BUOAOU3MCHACT KOJIEOaHMS OT MCTOYHHKA K IIPUEMHUKY BCICACTBUEC HapyHleHI/Iﬁ HCIIPEPBIBHOCTH, ocrnabieHus u3-3a
FCOMCTPUYCCKOIO paCHIMpPECHUs U 3aTyXaHUs B MaATCpHaliC U BO3MOXHOIO YCHUJICHUSA HJIU ocnabaeHus KojeOaHWi B OIIPEACIICHHBIX
YaCTOTHBIX JHAIla30HaX.

4.4 IlpueMHHUK

IIpuemMHuKOM KOJI€0aHUI SABIISETCS OOBEKT MM CYOBEKT, Al KOTOPOTO HAJ0 OLEHUTH BIUSAHUS BuOpanuu. OnpeneneHne NpueMHUKa
MOXET OXBaThIBAaTh CTPOUTENIbHbIE KOHCTPYKIMHU (MJIM UX KOMIIOHEHTHI, Harnpumep, OajlKu, IJIUTHI, CTEHbI, OKHA U T.[.), COAEPKUMOE
OIIpeIeTIEHHOTO0 3AaHus (M3MEepUTENbHOe 000pyIOBaHKE), JIIOAH, IPO’KUBAIONIIE WX BPEMEHHO HAXOLIMECS B 9TOM 3/1aHHH.

S IunamMuyecKkue BO3JAeHCTBUS

5.1 O0mme 3aMedaHus

JluHaMHUeCKMMHU BO3ICHCTBUSAMY SIBJISFOTCS CHIIBI, CMEILICHHS MUIM X IPOU3BOJHBIE (CKOPOCTH, YCKOPEHUS), UITH SHEPIUs, CBSI3aHHAas
C HCTOYHHKOM KoieOaHWH. Bo MHOTMX ciydasx OWHAMHYECKHE BO3ICHCTBHS HE MOTYT OBITH OIHMCAHBI JETCPMUHHCTCKUMH
3aBHCHMOCTSIMH, IIO3TOMY B TaKHX CJIy4asX pEKOMEHyeTCs pacCCMaTPUBAaTh JAHHBIE BO3/IEHCTBUS KaK ClIydalHbIE.
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5.2 MammuHoe o00opy10BaHue

5.2.1 ManmHubl 1 MeXaHU3MbI ¢ BPAIAIOIMMHUCS YaCTAMH

3HaueHus 115 HecOaJaHCHPOBAHHBIX CUJI OT MallMH ¥ MEXaHU3MOB C BPALAIOIIMMUCS YaCTAMU CIEAYyeT IO0Ty4aTh OT U3rOTOBUTENCH.
B oTcyrcTBHE TaKMX DaHHBIX MaKCHMANbHbIE MTPpHEMIIEMbIe HecOaTaHCHPOBAHHBIC CHIIBI IS COOTBETCTBYIONICH KAaTETOPHH MAIMH MOTYT
6b1Te mpuHATEL 110 MICO 2372 (snexrpoobopynoBanue) uau MCO 10816 i KpYHIHBIX BPAILAIOIMXCS CTAHKOB, MJIM 110 APYTUM
COOTBETCTBYIOIIMM CTaHAapTaM. DTH CHIIBI BO3HUKAIOT 3a CUET HecOaIaHCHPOBAHHOTO N3MEHEHHS YIIPYTHX OMOPHBIX YCIOBHUIA, a TaoKe B
cilydae, Korja pabouas 4acToTa BbIIIE WM HUDXKE PE30HAHCHOM 4acTOThI, PACCUUTAHHON ISl yCTAHOBJIEHHOIO MAallMHHOIO 000PYAOBAHUS.
CymecTByeT TeHAEHIHs K YBENHYCHHIO HecOalaHCHPOBAaHHBIX CHI IO Mepe CPOKa SKCIIIyaTallMM MAallMH U MEXaHH3MOB, IIOITOMY
clle/lyeT YUYUThIBATh BJIUSHUE CTAPEHUS MAIMHHOIO 000pyA0oBaHUs. MalllMHbI U MEXaHU3MBI, a TAloKe UX KOMIIOHEHTHI MOTYT BO30YXJIaTh
3HAYUTENBbHBIE CHUJIBI BO BPEMs aBapHi MM OBICTPBIX OCTAaHOBOK. Takume HEHCTBHS ClelyeT pacCMaTpHBATh IPH OIEHKE MpPeIeTbHOTO
COCTOSIHUSL DKCILIYaTallUOHHOHW HanexxHocTH. HecOamaHcUpoBaHHbIE CHJIBL OT IPUCOEAUHEHHBIX K MAIIMHHOMY OOOPYIOBaHMIO
(TpaHCMUCCHI, POTOPOB | T.J.) TAKKE HEOOXOAUMO MPUHUMATh BO BHUMaHHE.

PexxuM mycka, BbIX0Ja Ha paboumil peKUM M OCTAaHOBKM MEXaHM3MOB JIOJDKEH YUHUTBIBATHCS, KOTAA pabouast 4acTOTa BhIIIE JIIOOOH 13
PE30HAHCHBIX YAaCTOT YCTaHOBJIEHHOIO 00OPYAOBaHUS HIIU JHOOOr0 U3 OIOPHBIX 3JIEMEHTOB UM KOHCTPYKLIMM.

5.2.2 ManumHHoe 000py/0BaHHe C BO3BPATHO-NIOCTYNAaTeJbHBIM ABUKEHHEM MACC

ﬂCﬁCTBHﬂ MAIIMHHOIO O60pyﬂ0BaHl/Iﬂ C BO3BPATHO-IOCTYNATCIbHBIM ABHMXKCHUEM MACC 3aBUCAT OT THUIIAa U KOHCTPYKIHUH CTaHKa,
pabodero pexuma, HalpuMep CKOPOCTH BpAlleHWsT W HArpy3Kd, MOHTQKHBIX OCOOCHHOCTEW, CpPOKa JKCILTyaTallkd M TEXHUYECKOTO
COCTOSIHMS MAallMH U MeXaHu3MoB. KonnuecTBeHHBIC XapaKTCPUCTUKA JUHAMHUYCCKUX BOSﬂeﬁCTBHﬁ CJIEAYET MOJIydaTb OT U3rOTOBUTEIIA
000pyIOBaHMsI, HO OHHU MOTYT ObITh H3MEPEHBI WM BBIYMCIICHBI B BHJIC CHJI WM TepeMeIIeHU (YCKOPEHH, CKOPOCTel ) Kak (QyHKIIHH OT
BPEMEHU WJIM CHEKTPOB ATUX BEIUYMH.

5.2.3 YaapHoe maumHHOe 000pya0BaHHe

OT0 000opynoBaHUE BKIIOYALT B ce0s1, HAIpUMeEp, Ky3HEUHbIE MOJIOTHI, INTAMIIOBOYHBIE ITPECCHI 1 MEXaHU3MBI JUIsl 3a0uBKU cBall. OHH,
Kak MpaBUJIO, TEHEPUPYIOT CHIIbI OOJbION MommHocTH. [lelicTBrue ynapHOro o00pynoBaHHs MOXHO OILEHMBATh XapaKTepoM M 3HaYCHHUEM
CMEILEHHSI OMTOPHOI KOHCTPYKIHH (CKOPOCTBIO MIIM YCKOPEHHEM) MJIM SHEpPrHel CUCTeMBbl pH pacuere Ha yaap. HeoOXomumele naHHBIE
CIIEYeT IMOJIy4aTh OT U3TOTOBUTENS, HO OHM MOTYT OBITb IIOJY4YEHBI 110 pe3yJbTaTaM U3MEPEHHU I HIIM BBIUHCIICHBI.

5.2.4 JIpyrue MalMHbI ¥ MeXaHU3MbI

OnpeneneHHOE MalMHHOE 000pynOoBaHKe (HampuMep, T oBaIbHbIC, (pe3epHbIC CTAHKK) CO3/1AI0T BO30YKICHHUSI CITy4allHOTO THIIA
COBMECTHO C IPYTUMH THITAMH BO30Y)KACHHS, HATPUMEP BPAIATEIIBHBIMA WM, BOBMOXKHO, YAaPHBIMHU.

5.3 /IBuikeHUE TPAHCHOPTHBIX CPEACTB (IOPOKHBIX H PEJIbCOBBIX)

5.3.1 Ooume 3amevaHust

ABTOMOOMIJIM C MHEBMATUYECKMMH IMHAMU U T10€371a Ha Pelbcax SBISIOTCS OCHOBHBIMU HCTOUHUKAMU KOJIEOaHU, Epeaatonmxcs Ha
COOpYXEHUs uepe3 IpyHT. [lelicTBHE MOJOOHBIX HCTOYHMKOB MOXKHO XapaKTepH30BaTh (YHKIUSMHU CHJIA-BPEMs, YACTOTHBIM CIIEKTPOM,
YPOBHEM CMEIIEHUH MPH OTAAIEHUHU OT UCTOYHMKA. K YHCIly HCTOYHMKOB BHOpaLUid, pacpOCTPaHSIIOUIMXCS 110 TPYHTY, TakKe OTHOCATCS
CTalOHapHOe 00OpYyIOBaHUE, YCTAHOBJIEHHOE Ha OTHENbHbIE (DyHJAMEHTHI MJIM B COCEIHHUX 3HaHUsX. V3-3a CIIOXKHOCTH HPOOIIEMEI
OIpeieNieHUs] UCTOYHUKOB BHOpAlMi 4acTO HMCIOJB3YIOTCS SMIIMPUYECKUE IOAXOAbl M, YTO Hanbojee IOCTOBEPHO, IO pe3y/ibraTaM
u3MepeHuil. JlaHHbIe METOIBI MOTYT KOMOMHHUPOBATHCS C AaHATUTHYECKUM U YUCICHHBIM MOJIECITHMPOBAHUEM B 3aBHCUMOCTH OT CUTYAIIHH.

5.3.2 ABTOTpaHCHIOPTHBIE CpPeACTBA

Konebanusi, BbI3BaHHbIE aBTOTPAHCIOPTHBIMU CPEACTBAMH, 3aBUCSAT OT XapaKTEPHCTUK IOABECKU, MACChl, CKOPOCTH, IJIOTHOCTU
TpaduKa, TUIIA 1 HEPOBHOCTH AOPOTH (BKIIOYAs JUCKPETHBIE HEPOBHOCTH) U CBOMCTB JOPOXKHOTO IOJIOTHA.

Binusaus atux q)aKTOpOB SABJISIFOTCS B3aMMOCBSA3aHHBIMU U HEC MOT'YT OBITH ONpeaACICHBI IPOCTBIMU quMyJ'laMI/I.

http://docs.cntd.ru/document/1200142883 8/47



09.03.2021 TOCT P NCO 10137-2016 OcHOBbI pacyeTa CTpOUTEMNbHBIX KOHCT PYKLIMIA. DKCNyaTalLMoHHast HAOEXHOCTb 34aHWIA B YCIOBUSIX BO3AENCTBUS BUOP. ..

5.3.3 ’Ke1e3H0AOPOKHBII TPAaHCIOPT

K rmaBHBIM (akTOpam, KOTOPBIE BIUSIOT Ha KOJIeOaHU S, BBI3BAaHHbIE IBUYKECHHEM JKEJIC3HOIOPOKHBIX COCTABOB, OTHOCSTCS:
- THI 1oe3/1a (MacCaXUPCKUi, TPy30BOH, CKOPBIN, TTOJ3EMHBIH U T.1I.);

- BEC, MacChl OT/JCIbHBIX BATOHOB;

- THII MTO/IBECKH;

- CKOPOCTb;

- THII ITYTH WJIK THII pelibca (HeNpepbIBHBIE UITH PEIIbCHI CO CTHIKAMM, HEPOBHOCTH IIOBEPXHOCTH U T.11.);

- Gayact, 3eMJIIHOE TIOJIOTHO U OOLE TPYHTOBBIE YCIOBHSL.

Biustust 3THX (AKTOPOB SIBIISTIOTCS B3aHMOCBS3aHHBIMU M HE MOTYT OBITH ONpeeseHbl IPOCThIMU GopMmynaamu. OOIee pyKOBOACTBO
10 BHOpALIMsIM OT JKeJIE3HOJOPOXKHOTO TpaHcnopra npuseaeHo B ICO 14837-1.

5.4 UMnyabCcHbIE HICTOYHHUKH

5.4.1 O6ume 3aMeYaHus

XapakTepuCTUKM HMCTOYHMKA BHOpAallMM OMUCHIBAIOTCS 3aBHCHMOCTBIO CHJIAa-BpeMS, BEIMYMHOIN JaBieHHs WM (QyHKUHEH
MepeMEICHHsI, CKOPOCTHIO IJIM YCKOPEHHEM OIOPHOW KOHCTPYKUMHM B Haudale yaapa. [IpuOmu3uTeNnbHBbIE OLEHKHA BKIIOYAIOT B CeOs
ClIeAyIoLIee:

- TUKOBBIE 3HAYCHHUS U JUIUTEIBHOCTD (7151 UMITYJICHBIX HCTOYHUKOB);

- CpeIHEeKBaApaTUYHOE (I.M.S.) WJIM NUKOBOE 3HAYEHHE U YACTOTHBIN CIIEKTP /ISl He3aTyXaronpXx KojeOaHuii;

- CTAaTUCTUYECKHE XapaKTePHCTUKH, TaKHe KaK CPEIHEKBAApaTHIHbIC 3HAYCHUS, TPEThOKTaBHBIE, OKTABHEIE M Y3KOTIOJIOCHBIE CIIEKTPHI;
- CIIEKTPHI OTKIIMKA (WK yAapa).

Ecnmu ncnone3yroTcsi cpeaHeKBagpaTHUHbIe 3HAUSHHs, CIeNyeT YACTSITh BHHMaHHEe METOoAy ycpeaHeHHs. [lomaraioT, 4to mMeercs

HECKOJIBKO CJIy4aeB B JIeHb M YTO OOIIAsl JUIMTEILHOCTD JCHCTBYS HOCUT BPEMEHHBII xapakrep (Hampumep, pH CTPOUTENbCTBE). B aTOM
CiTydae peKOMEHIYeTCs! HCIIOIB30BaTh BpeMs ycpenHeHus | ¢, kak mokazano B UCO 2631-1:1997, mynxkr 6.3.1.

5.4.2 IMnyJibcHbIe HCTOYHHKH B TPyHTe

I'maBHas XapakTepHCTHKAa UMITYJILCHBIX MCTOYHHUKOB, HAIpUMEp MpPH B3PBIBHBIX Pa0OTax IMpPH CTPOUTENILCTBE, OTKPBITHIX TOPHBIX
paboTax u 3a0MBKe CBall - KOJMYECTBO DHEPIHHU, BBIACISACEMOW B TpyHT. [lapaMeTpbl OBYOKEHHs TPyHTa HA 3aJaHHOM PAacCTOSIHUU OT
HUCTOYHHMKA MOTYT OBITH IOJIY4€HBl SMIIMPUYECKUMH METOJaMH Ha OCHOBE pE3yJIbTaTOB H3MEPEHUH IIyTeM OIpeAeieHUs TpaHUI]
JIBUYKEHMsSI TPYHTa U PACUETHBIX CIIEKTPOB OTKIUKA.

OOpyieHusT TOPHBIX MOPOJ, BBI3BAaHHBIC O0BAJOM B IOA3EMHBIX ITYCTOTaX WJIM JIOKAIM30BAHHBIM IepepaclupencieHueM TOpHOI
MOPOABI B pe3yJbTare TOPHOAOOBIBAIOIICH NEATEeNbHOCTH, ONM3KH MO XapaKTepy BO3ACHCTBUN K 3eMIIETPSCEHHSM. XapaKTepHCTHUKH
JIBUKCHHSI TPYHTA Ha MECTE CTPOUTENILCTBA MOXKHO OIKMCATh IMMKOBBIMU 3HAYCHUSMH, BPEMECHHBIM PSIOM W/WIIM CIEKTPOM OTKIHKA.
JlaHHBIE XapaKTEepUCTUKH OYIyT M3MEHSATHCS BMECTE C I€0JOTHEH M MCTOpUEH TOPHBIX padoT Ha CTPOUTEIBHOU IUIOMAKE WM PSIOM C
Hell. MeTosbl, ¢ TOMOIIBIO KOTOPBIX OLIGHWBAETCS XapakTep IBWKEHUS TPyHTa INMpH OOpYIIEHWH TOPHBIX TOPOA Uil MPEASIBHOTO
COCTOSIHUSI DKCIITyaTallHOHHON HajexkHocTH, ipuBeneHs B ICO 3010.

5.4.3 anaBJmeMLle NpepbIBUCTHIC U UMITYJIBCHBIC UCTOYHUKH B IIpeaejax CTPOCHUSA

Konebanus B npeaeiiax CTpoCHUs MOryT OBITh BBI3BAHBI onepanusaMu OpPTraHU30BAaHHOTO €Tr0 CHOCa, a TaKKe MIpouneccaMu
IIPONU3BOJACTBA, KOTOPBIC HE ABJIAIOTCA PETYISAPHBIMHA 110 BDEMEHU U HHTCHCUBHOCTH. K Takum ncrounnkam MOTYT OBITH OTHECCHBI:
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- TsDKeJI0e 000pyAOBaHUE (TPAHCIIOPTHBIEC CPEICTBA, BUOPUPYIOIME KATKA WM OTOOWHUKH, pa3pyIialoNMi HHCTPYMEHT U T.11.);
- yrpagJisieMble B3pbIBHBIE Pa0OTHI B IIpe/eiax CTPOSHHU S,

- TIaJIeHUE TSDKEINbIX TPEIMETOB.

Kpans! u mudre! (MoapeMHHUKHN ) TAKOKE MOTYT MHAYLMPOBATH HMIYJIECHBIE CUIIBI B TEUEHHE OIEepalMii 3aIycKa 1 OCTaHOBKH.

Ipumeyanune - CiydaiiHble B3pbIBBI WM JIPYTHE THIIBI aBAPUMHBIX CHUTYallWil, KOTOPHIC BBI3BIBAIOT KOJICOAHWS, B HACTOSIIEM
CTaH[apTe HE PACCMATPUBAIOTCSL

5.4.4 UcTouHnKH, KoJIeOAHUS OT KOTOPHIX PACTIPOCTPAHAIOTCS B BO3AYIIHOM MJIN BOJHOII cpee
BO?:}ICﬁCTBHe 3apsAO0B B3PbIBUYATOTO BCIICCTBA XapaKTCPUIYCTCA BBIACIICHUEM SHEPIUU UJIN U3MECHCHUCM I/I36BITO‘IHOFO JaBJICHHUS BO

BpEMEHHU. 3BYKOBOU yIap B pe3ylbTaTe MPOXOXKIECHUS CaMOJIETOM 3BYKOBOIO Oapbepa MOKHO OIUCAaTh B BUJE MU3MEHEHUI NaBJIECHHS BO
BPEMEHH.

5.5 JlesiTeILHOCTD YeJIOBEKA

5.5.1 lloBTOpsAIOIMECH CKOOPAMHUPOBAHHDbIE IeHCTBHSA HA () MKCHPOBAHHOM MJIOIIAIH

JU1s1 MHOTUX MOBTOPSIOIIXCS CKOOPAUHUPOBAHHBIX A€ CTBUH I0Jel AUHAMUYECKOe BO3/ICHCTBUE pacipesiensieTcs 0olee W MeHee
PaBHOMEPHO IO OCHOBHOM 4acTH COOpyKeHHS. [Ipi 9ToM akTHBHBIE YIaCTHUKH MIIM HE H3MEHSIOT CBOM MO3HIIMHU HIIH BCS TPYIIa JF0Aei
JBIDKETCS TakuM o0pa3oM, uToObl coXpaHsulach Oojee WM MeHee paBHOMepHas Harpyska. K TakuMm fgedcTBUSM OTHOCATCS
TUMHACTHYECKNE YIPaKHEHHSI, TAaHI[bI, COTTIACOBAHHBIE MPBDKKH, OET TPYIIIBI TI0CH, TOBEACHNE OONENBIIMKOB B 3a1aX HIIM CTaJMOHAX U

Apyrue HO,Z[O6HLIG L[eﬁCTBHS[. HpI/I OTOM BCE OTH BO3,Z[CﬁCTBPI$[ MOXHO XapaKTepu3oBaTb HU3MCHCHUSAMU CHJIBI BO BPEMCHU HIIA
CIICKTPaJIbBHBIMHU KOMITIOHCHTAMH.

5.5.2 JIpu:keHue 4e10BEKA MM IPyNIIbI

JlnHaMIUeckre BO3EHCTBHS OHOTO YeJIOBEKA MITH TPYIIIIEI JIFoJei Ha OIOpHBIC KOHCTPYKIIUH MOTYT OBITh ITPEICTaBIICHBI KaK CHIIBI
UM COBOKYITHOCTb CHJI, 3aBUCAIIMX OT BPEMEHHM, B MECTAaX MX IIPUIIOKEHHUs MJIM KaK MUX COOTBETCTBYIOIME YACTOTHBIE KOMIIOHEHTHI.
JlaHHBIE BO3JEHCTBUS U3MEHSIOTCS BO BPEMEHHU M I10 IOJIOXKECHHUIO OJHOIO YEIOBEKa WU IPYMNIbI JIIOAEH, MepeceKarolX OIOPHYIO
KOHCTPYKIIHIO.

Ipumeuanue - HeoO0Xx0auMO y4uTHIBATh BO3MOXKHOCTH BO30YKAEHHS PE30HAHCHBIX KOJIEOAHUH B IEMIEXOHBIX IIePeXoiaxX ¢ HU3KUMU

TOPU3OHTAJIBHBIMH W BCPTHKAJIBbHBIMHU COOCTBEHHBIMH YacTOTAMU ", Opu HCO6XOHI/IMOCTI/I, IIPUHUMATh COOTBCTCTBYIOIIME MCECPEI.
HeKOTOpLIe PEeKOMCHOa U IMPUBEICHBI B HpI/IJ'IO)KeHI/IHXA uC.

5.5.3 OnuHoYHBbIe HMILY./1bChI

OAMHOYHBIE UMITYIbCHI BOSHUKAIOT B PE3YIIbTATE CIAEAYIOIMX BO3ACHCTBUM:
- TIPU COCKOKE JII0JIeH ¢ peIMeTOoB;

- IIPU COCKOKE JIFOZIeH CO CTyIEHEK JIECTHUIL;

- CITydaifHOe MM TIpeHaMepeHHoe cOpackIBaHHE TPEAMETOB Ha IO,

- eIMHUYHOE COINIACOBAaHHOE JACHCTBHE, HAapHMep MOMNPHITMBAHME HAa HOTaX (KaK 3TO JENAlT OONENbIMKMA Ha CIIOPTHBHBIX
MEPOIPUATUSX).

JlaHHble NEWCTBUS MOXKHO OIMCAaTh HEKOTOPHIMU 3aBUCHMOCTAMH YCHIIMSA-BpeMs (MM TPEACTaBUTh B BUJE PA3NIOKEHHUS B Psj
Dypoe).

IIpumeuanue - Hekotoprie mpruMepsl JHHAMHUYECKUX BO3ICHCTBUI OT YEIOBEYECKON EesTeTbHOCTH IPUBEICHBI B IPUIIOKEHUHU A.
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5.6 Betep

BosgeiictBus BeTpa Ha coopyxenus npuBeneHsl B 1CO 4354.

5.7 3emieTpsacenus

Bo3sneiictBus semnerpsiceHuii Ha coopyxenus npuseners B 1CO 3010.

6 OueHKa aMIUIUTYITHO-9YACTOTHOM XaPAKTEPHUCTUKH

6.1 O0mme 3aMeyanus

Ipu ananuze AUX ucnonb3yercsi pacueTHas MOJIEIb, KOTOpasi 00bEAMHSICT XapaKTepPUCTHKY UCTOYHUKA BUOPALMK M TPaKT Iepenadn
Y TI03BOJISIET OIIEHHUTh PEaKIHi0 00beKkTa Ha Bo3aelcTBHE BHOpaunid. THII M CIOKHOCTH pacyeTHON MOJENH 3aBHCAT OT ee OJIHM30CTH K
peabHOl paboTe KOHCTPYKIIUH (KOTOPYIO OHA MOJETIHUPYET) U OIpeeNsIeTCs ¢ TOUHOCTBI0, HEOOX0UMOMN ISl IPOTHO3UPOBAHUS OTKIMKA
Ha Bo3ueicTBue BHOpaiuu. [Ipy MCIONB30BAHUM PAacYeTHOW MOJEIH HEOOXOJMMO YYHTHIBATH MPHHSATHIC NONyIcHUs. Takod aHaimu3
MOXET KacaThCsl CYIECTBYIOIMX CTPOSHHUI U YUUTHIBATHCS MIPH MPOSKTHPOBAHUH HOBBIX COOPY)KEHUH.

Konebanus B CymecTBYIONIMX CTPOUTENBHBIX KOHCTPYKIHSIX CIIEyeT OLIEHUBATH 110 pe3yJbTaTaM U3MEpPEHHil, €CJIM 3TO BO3MOXKHO, YTO
MTO3BOJIUT BO MHOTUX CUTYallUsIX IIPOBEPUTH UM YTOUHUTH PE3YNIbTaThl pacyeToB.

MeTozp!l anmpOKCUMAIMH IJIsl IPOTHO3UPYEMBIX KOIeOaHHH MOTYT ObITh IPUMEHEHBI B CIICAYIOLIMX CIIydasx:
a) IONYIIEHUS MPH allPOKCHMALUK TPAKTHYECKH COOTBETCTBYIOT U3BECTHOM PEeaIbHOCTH;

b) momy4eHHBII pe3ynpTaT ObUT MPOBEPEH ONBITHOM dKCILTyaTallel U/UTH YyTOYHEHHBIMU BEIUMCICHUSMU.

6.2 MeToabl aHATIH3A

6.2.1 Odume 3amevyanust

INapamerpbl BUOpanuyu MOTYT OBITH OIMMCAHBI HECKOJIBKUMH ITOKA3aTeNsIMU, HAIIPUMep aMIUTATYIOH, JUTMTEIbHOCTBIO BO3/ICHCTBUS U
YaCTOTHBIM CIIEKTpOM. TpeOyeMblil aHaIIU3, B CBOIO O4epeilb, 0OYCIIOBJIEH TUIIOM MCTOYHHKA U TPAaKTOM Nepeaadu. Eciu TuHamuueckue
BO3/ICHCTBUS SIBIISIOTCS CIYJaitHBIMH, TO 1[E1€CO00Pa3HO UCITOJIb30BATh TCOPHIO CIAYJAHBIX KOJICOAHUT.

MoxHO HASHTHPUIIMPOBATH JBA MIMPOKKUX Kiacca mpodiieM BUOpaLuu:
- K1acc A - JefiCTBUS HCTOYHUKA BHOPAIIMH H3MEHSIOTCS BO BPEMEHH U [TPOCTPAHCTBE;

- wiacc B - nelicTBHA MCTOYHMKAa BHOpanMM HM3MEHSIOTCS BO BPEMEHH, HO OHH JINOO YCTaHOBHMBIIMECS, JHOO MOTYT CUHMTAThHCS
YCTaHOBUBILMMIUCS B IIPOCTPAHCTBE.

IIpumeuanue - [Ipumeps! k1acca A: TpaHCIOPTHOE CPEICTBO, IBUIKYILEECS 110 YIIUIIE, YeTIOBEK, MY M0 3TaXy; pUMephI Kiacca B:
KoJieOaHMsI OT MAIMHHOTO 00OpYHOBaHUS, JIFOJH, MOIIPHITHBAIONME B YHUCOH Ha moiy. [IpuMepbl SMIUPHUUYECKUX METOIOB: MPOTHO3
KOJIEOAHHH B XOZI€ B3PBIBHBIX Pa0oT, MPOTHO3 KoJIeOaHUW OT TOPOKHOTO ABHIKECHUSI.

3MHI/IpI/ILI€CKI/I€ MCETOABI MNPUMEHSAIOTCS, KOIla IIOJIHOC aHAJIUTUYCECKOC PCEIICHUC HpOGJ’ICMI)I MOXET OBITh HCKOPPEKTHBIM.
3MHI/IpI/I‘IGCKI/Ie METOABI MOT'YT OBITH HCIIOJIB30BaHbI, €CJIM OHU BBIBCACHBI M3 0OJIBILIOTO YKcIa OKCIICPUMCHTAJIBHBIX U TCOPECTHUCCKUX
PE3yabTaTOB U B Ciiydae€, KOraa JJid HUX Obli1a YCTaHOBJICHA 00J1acTh MIPUMCHUMOCTH. B cj1ydae, Koraa SMIIUMPHUYICCKHE METOAbI 1 KPUTCPUHN
HCIOJIB3YIOTCA TP PCHICHUH HpO6HeM, OTJIMYHBIX OT TCX, IJIA KOTOPBIX OHH ObLIN BBIBCACHBI, IPUMEHUMOCTD 3TUX METOJOB K HOBOM
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CHTYyallH! HEOOXOAUMO IIPOBEPAT.

XapaKkTepuCTHKA MCTOYHHMKA BHOpALMH, TPAKTa Mepeiad U IPHEMHUKA He BCEra OMPEACISIOTCS TOYHO. B 4acTHOCTH, KOT/A JIFOAN
OJIHOBPEMEHHO SIBIISIFOTCS. HCTOYHMKOM BHOpAlUU ¥ IIPHEMHUKAMH U KOTZIAa CAMO [IPUCYTCTBHE JIIOCH Ha COOPY)KCHHH MOXET HU3MEHHTh
ero TMHAMHUYECKUEe CBOWCTBA, KaK B Clydae HArPY3KH OT TPYIIIbI JIOJCH, HaXOAsAIMXcs B 34aHUU. [Ion0OHbIC HEOMPENeNCHHOCTH MOTYT
OBITH MPHUCYIIM U APYTHM MpodiaemMam BuOpanuu. CieroBaTrenbHO, PEKOMEH IyeTCsl TPOBOANUTD aHaiu3 HagexHocTu (MCO 2394).

6.2.2 Kote6anusi, ypoBeHb KOTOPbIX H3MEHSIETCS1 BO BpeMEHH, A N10JI03KeHHe HCTOYHHUKA - B IPOCTPAHCTBE

Ecmu nelictBue BI/IGpaHI/Iﬁ HU3MCHSCTCA KaK BO BPEMEHU, TaK U B HNPOCTPAHCTBE, aHAJIUTUUYCCKOC PCHICHUC np06neM BI/I6paHI/II/I
CTAaHOBUTCA 3aTPYAHUTCIBHBIM. I[J'IS[ OTHUX uenef/’l HCIOJIB3YIOT BO3MOXHBIC YHNPOILICHUSA, C TEM, 4TOOBI pasaciuTh Ha OTACJIBHBIC
(I)paFMeHTI)I IMPOCTPAHCTBCHHYIO MOJECJIb. CJ10XHOCTh JAHHBIX l'[pO6J'I€M SIBJIIACTCA O,HHOﬁ U3 IIPpUYUH MIPUMCHCHU A OMITUPUYCCKUX METOJOB
U IIMPOKOTO UCIIOJIB30BaHU A PE3YIIBLTATOB H3MepeHldf/’l Ha aHAJIOTHYHBIX CYHICCTBYIOIIMX COOPYKCHHUAX.

6.2.3 Konedanusi, n3Me HsIIOIIMECS1 BO BpeMeHI

Ecian ucToyHMK BHOpalK He IepeMeriaeTcsi B IPOCTPAHCTBE, MHOTHE METOABl aHajin3a MOIYT ObITh MPHUMEHEHBI JUIS PEeLICHMs
npobnem BuOpanuu. OOm@s cXeMa peleHHs IO BO3MOXHOCTH MCIOJb3yeT HEKOTOPYIO SKBUBAJIEHTHYIO CUCTEMY C OJHOH CTENEHBIO
cBOOO/IBI MIJIH MOJIAIBHBIN aHAJIN3 ISl HEIPEPBIBHBIX H AUCKPETHBIX CHCTEM.

6.3 YncsieHHas oleHKa ypoBHell BHOpanun

6.3.1 O6ume 3amevyanust

Jns onpeneneHus ypoBHeH BUOpaLlMU HAa MPUEMHUKE HEOOXOANMa ABYXCTYIEHYaTas IPoLieypa:

a) MaTeMaTH9IeCKOe MOJICITUPOBAHUE C BO3MOXKHO HanOoJee OMM3KUMH JMHAMHYSCKHMH XapaKTepUCTUKAMH PacyeTHOI cXeMbl 00beKTa
- coopykeHHs, yHAaMEeHTa WM (parMeHTa;

b) Beruncienne AUX Ha IpHEMHUKE C YIETOM XapaKTePUCTHK HCTOYHHKA BUOPAIIHH.

MareMaTndeckasi MOJEIb MOXET 0a3MpoBaTHCs JIMOO Ha HEMPEephIBHOM, JIMOO Ha IUCKPETHOM paclpeleleHud Macc (CHcTeMa Cco
MHOTHMH CTETICHSIMH CBOOOIBI).

IIpumeuanue - Hekotopsle mpuMepbl MaTEMaTHYECKOTO MOJIEIMPOBAaHUA U BelurcieHnst AUX npuBeneHsl B IpuiokeHuu B.

6.3.2 leMmn¢ upoBanue JJIs1 Mpe/ieJbHOTO0 COCTOSTHUS IKCILNTYaTAIlHOHHON HaleKHOCTH

JemngupoBaHue sBISETCS BaXKHBIM CBOWCTBOM, OINPEACNISIONMM YPOBEHb KosleOaHWH BOMM3M pE30HAHCA, U XapaKrep CBOOOIHBIX
Konebanuii. JemrnupoBaHre 3aBHCHUT OT HCIOJB30BAHHBIX MAaTEPUAIOB, KOHCTPYKTUBHBIX OCOOCHHOCTEH W IPHCYTCTBHUS HEHECYIIIX
KOMIIOHEHTOB, HAaIIpUMEP HAaIlOJIbHBIX IIOKPBITHH, IOTOJIKOB, MEXaHUYECKOTO 000PYAOBaHUS U Meperopoiok. IlpucyrcTeue monei Tawke
BIMSIET Ha Xapakrep AeMmmdupoBaHus. B oOmeMm ciaydae nemmgupoBaHHE HE MOXET OBITH TOYHO BBIYMCICHO IJIM HAJEKHO
crporHo3upoBano. OneIT paboThl C TOJOOHBIME THIIAMH COOPYKEHHH MO3BOJISET MOJIyYUTh IPHEMIIEMbIE TAaHHBIE MO AEMII(UPOBAHUIO.
Ecmu BO3MOXXKHO, CTeNmeHb AeMI(UPOBAHUS CIEAYeT YCTaHABIMBATh MyTeM H3MepeHuid. CleayeT OTMETHTh, 4TO IeMI(UpOBaHUE B
3AHUSX U KOMIIOHEHTaX 3/1aHHS YacTO 3aBHCHUT OT aMIUIUTY/bL, U 3TO CIEAYeT YYUTHIBATh PU UCIOJIb30BAHUU M3MEPEHHBIX JaHHBIX JUIS
BBIUUCIICHNS AMHAMUYECKOTO OTKIMKA Ha PasHBIX aMIUIMTyHax. J[nd psma MEeXaHM3MOB M DJIEMEHTOB KOHCTPYKUMH OeMI(HpOBaHUE
MOXHO HJASHTHGHUIIMPOBATh (HapuMep, BA3Koe, (GPUKINOHHOE, THCTEPE3UCHOE U UX KOMOMHAIIMN) U YYUTHIBATh, HCIIOJIb3Ys U3BECTHBIC
mozenu. CrexyeT ObITh OCTOPOXKHBIM IIPH BBIOOPE ITUX MOJIETIeH M CBA3aHHBIX C HUMH ITPEACTBHBIX 3HAUCHUH.

IIpumeuanue - HekoTopble MoJeny U MpeenbHble 3HAYSHUs ITapaMeTpoB AeMI(pupoBaHus IPUBEACHE! B IpHIokeHnu B. Mozgenu u
napameTpsl JeMI(UPOBAaHUS IS Pa3HBIX NMPENeTbHBIX COCTOSHUN SKCITyaTallMOHHOW HaJeKHOCTH HAJ0 BBIOMPATh, YUHTBHIBAs KPOME
BCEro IIPOUYETO YPOBEHB OTKIMKA (HAaIpUMep, IPU 3eMIICTPSICEHUHU 110 CPABHEHUIO ¢ KOJIEOAHUSIMH OT JOPOXKHOIO ABMIKEHHUS), COCTOSHUS
0eToHa, MMEIOILETO TPEIMHEL, 10 CPAaBHEHHIO ¢ OETOHOM 0€3 TPeIyH.

6.3.3 Konedanus, pacnpocTpansiioliecsi B HelnpepbIBHOM cpejie
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HenpepoiBHast cpena - (u3uyeckas cucreMa, s KOTOPOil JIHHA PacHpOCTPAHSIOCHCS] BOJIHBI CYIIECTBEHHO KOpOYe (DU3HYESCKUX
pa3MepoB paccMaTpuBaeMoil cpenbl. [ TakuX ciiydaeB MpU BBIYUCICHUN MEpeadd KoNeOaHWi HAJ0 MCIOIb30BaTh TPUHIUIIBI TEOPUHU
pacrpocTpaHeH s BOJH.

[Ipu BeIYKCIICHUH KONEOAHHH, pPacIpOCTPaHSIONMXCS B HEIPEPBIBHON Cpelie, HaJJ0 YIUTHIBATH Clieylonme GaKkTopbl:

a) o(eKThI conpsuKeHHs Ha UCTOYHHKE,

b) MarepuanbHbIC CBOMCTBA NIEpEAAIOIICH CPE/Ib:

1) macca (TIJI0THOCTB),

2) cTeneHb HACHIIICHU,

3) )KeCTKOCTb,

4) nemndupoBanue (3aTyxaHue),

C) TE€OMETPHUICCKOC PACIIMPCHUC Hepez[alomeﬁ CpeabI:

5) pa3ubie GOpPMBI PacCIOCHHUS,

6) HapyLIEHNs HEIIPEPbIBHOCTU U SKPaHUPOBAHUE,

7) reoMeTpUYECcKOe OCIa0ICHIE C YIATCHHEM OT OMPEASICHHOIO HCTOYHHKA;

d) BIIMSAHUA B3aHMOI[eI>IICTBI/I$I CTPOCHHS C TPYHTOM UJIU C )KUAKOCTBIO;

€) mepefaya K MpHEeMHUKY B IIpeiesiax 3MaHusl.

Paccrnoenne u M3MEHEHUs TEOMETPHH BJIONb TPaKTa PAcIpOCTPaHEHHsS MOXKET MPHBECTU K MECTHOMY YCHIIEHHIO MM OCNAOICHUIO
KoJIeOaHUH B OTAEIBbHBIX YaCTOTHBIX AUana3oHax. s [pyHTOB CTEIEHb YIJIOTHEHUS, HACBIILCHU (HalpUMep, B 3aBUCUMOCTH OT YpPOBHSI
MOJ3EMHBIX BOA) M BHYTPEHHEE TPEHHE MaTepUalioB BIHIOT Ha Xapakrep KojeOaHuil, IMaBHBIM 00pa3oM Ha 3aBHCUMOCTh YpOBHEH
KOJICOaHUH OT PAacCTOSHUS 0 HCTOYHHUKA. AHAIN3 MOZOOHBIX CHTYAIlMH JOCTATOYHO CIOXEH. J[JIs KOTMYeCTBeHHON OIEHKH ITapaMeTpoB
KOJIeOaHHH, KaK IPABUIIO, UCIIONB3YIOTCSI SMIUPUYECKUE METOIBI.

Xapaxrep pacrnpocTpaHeHusi BUOpaluid, a BO3MOXXHO - ¥ HEKOTOpbIE KOJUYECTBEHHBIC PE3YJbTAThl, MOTYT OBITh IOJIyYE€HBI TAaKKE
AQHAJMTUYECKU WJIHM SKCIIEPUMEHTAIBHO KaK (PYHKIIMH YacTOTHI (T.€. B BUJIE aMIUTUTYIHO-9aCTOTHBIX XapaKTePUCTUK, QYHKIIMHA Tepeaadn )
WM KaK (QyHKIMH BpeMeHH (T.e. QyHKIMHU OTKIMKA Ha UMIYJIBCHOE BO3MYLICHHE). AHATUTHYECKHE METOMABI JOJKHBI COOTBETCTBOBATH
MPUHATOM pacueTHOW cxeme. Pe3ynpTaTel MODKHBI OBITH IPOBEPEHBI Ha TECTOBBIX MpHMeEpax. AHAINTHYECKHE WIIM SMITHPHUYECKUE
dopmynbl s QyHKUMH Tepeadyd MOTYT OBITh HCIOJIB30BAHBI, €CIM HMX IMPUMEHUMOCTh K JaHHOHM CHUTyaluHu ObLia MOATBEpKICHA
COOTBETCTBYIOIMMHU TEOPETHUYECKHUMHU WM SKCIIEPUMEHTATBHBIMU METOJaMH. B omoiHeHue K cBOMCTBaM mepenadyn BHOpaIuii uepes
TPYHT HEOOXOIMMO pPaccCMOTPETh BO3MOXKHBIE M3MEHEHHUS ero (U3MYECKMX XapaKTepHCTUK, HalpuMep 3akpelieHHe, ocagKa |
pa3xKIKeHne TpyHTa, (GOpMHUpOBaHHE OINON3HEeH. JlaHHBIE M3MEHEHMs, KaK IPaBHIIO, ACCOLMUPYIOTCS C KONeOAaHWsIMH OOJbIIOi
aMILTUTY/IBI WM TPOJOIDKUTEIBHON T TEIBHOCTH.

VIMITy/TBCHI TaBJICHUS U CyMMApHBIH HMITYJIEC OT MOABOJHBIX B3PHIBOB MO JIMHUU PACIIPOCTPAHEHHS MOXKET OBITh BBIYMCIICH HCXOMI U3
OTHOWEHUH 3apsnma/auctaHiuu. CKanbHOE WJIM TIPYHTOBOE TIOKPHITHE W BO3AYIHBIE IIYCTOTHI SIBJISIIOTCS  OKPaHOM  JUIS
pacIpoCTpaHIONMXCS BOJIH, YTO AT B pe3y/JbTaTe CYLIECTBEHHOE CHM)KEHHE ITMKOBOTO JAaBJICHUS, OJHAKO YBEIMUYUBACT UTUTEIBHOCTD
BO3/eHicTBUS MMIyIbca. HeoOXOMMMO YUHUTBHIBATH OTPaKEHHS OT TBEPABIX IOTPAaHMYHBIX CIOCB M BOIHOHM INOBEPXHOCTH, a TAIOKE
T (PaKIUs BOKPYT IPEISITCTBAN 110 IMHUK PACIIPOCTPAHEHUS MKy HUCTOUHHKOM M TPHEMHHKOM.

6.3.4 Kone0anusi AMCKPeTHBIX CHCTEM
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MHorue coopyKeHHs MpHU NPaBUIBHOM BBIOOPE KOJMYECTBA M PACIIOJIOKEHHS Macc, aJeKBATHBIX JKECTKOCTHBIX XapaKTEPUCTHK U
CIOCO00B y4eTa AMCCUIIATHBHBIX CHJI MOTYT OBITH YAaYHO CMOAEIMPOBAHBI JUCKPETHBIMU CHCTeMaMHd. Bo MHOTHX Ciydasx MOTYT OBITh
WCITOJIb30BaHBl HEKOTOPBIC aHAIOTHH C CHCTEMOW C OJHOM CTENEHBI0 CBOOOJBI, HIIM METO] "HOPMaJbHBIX GOpM', C MOMOIIBIO KOTOPOTO
CTPOATCSI METOJbI PELICHHS 3a/ad Ul JMHAMUUYECKOTO pacdera JMHEHHBIX cUcTeM. BO3MOXKHOCTB NTUCKPETHU3alUH CUCTEM 3aBUCHUT OT
KOHKPETHBIX cilydaeB. Hampumep, pacuer OTKIMKA IUIMTHI MEXAYITAKHOTO MEPEKPBHITUS HA MPBDKKU JIIOAEH MOXKET ObITh BBIIIOJIHEH C
MOMOIIBIO JTUCKPETHOTO aHaJIM3a METO/A0M "HOopMaibHBIX (opMm". Eciu Hajgo OleHHBATh BBICOKOYACTOTHBIC KOJICOAHUs, HalpuMep
3BYKOBBIE PacIpOCTpaHAIOIMeEcs 0 coopyxeHuto, 1 AUX ynapa, nepekpsiTue HEOOX0MMO PacCUUTHIBATh C MOMOIIBI0 KOHTHHYYMHOTO
noaxoza (MCIoJb3yst TEOPUIO PACIIPOCTPAHEHUS BOJIH).

6.4 Ouenka ypoBHeii BUOpanuu mo pe3yJbTaTaM U3MepeHui

6.4.1 O6ume 3aMedYaHus
Korna ypoBHM BHOpaluu B CYIICCTBYIONMX 3[aHUSAX HEOOXOJMMO OIICHUBATh MO pE3ylbTaTaM H3MEPeHHH, W3MEPUTEIbHbIC

MpOIIEeAyPbl, TPUMEHEHHE MPUOOPOB W OICHKA pPE3YJIbTATOB JOJDKHBI OBITH TPOBEIAECHBI B COOTBETCTBUH C PEKOMEHAIMSIMH,
n3noxeHusiMu B UCO 8041.

6.4.2 U3mepsieMble BeJJMYUHBI

IMapamerpsl BUOpanyu, KOTOphIE HODKHBI OBITH H3MEPEHBI U TPOAHANN3UPOBAHbI, BKIIOYAIOT B C€0sl CMEIICHHUSI, CKOPOCTh, YCKOPEHHE
1 uHOTHAA Je(hOpPMAIHIO B COOTBETCTBYIOLIEM YaCTOTHOM JUana3oHe. BriOop n3MepsieMbIX apaMeTpoB 3aBHCUT OT MPHHITON METOIUKH
aHaJIM3a Pe3yNbTaTOB M3MEPEHUI U COOTBETCTBYIOUMX BHOPAIIMOHHBIX KPUTEPUEB. XOTSI KKAAs BEIMYHMHA YCKOPEHHsSI, CKOPOCTU WM
CMEIIEHHS MOJKET OBITh BHIBEJICHA OJTHA U3 JPYroi MyTeM WHTETPUPOBAHMS WM Tu(dpepeHINPOBaHNUs, KaK IPABUII0, IPEATIOYTUTEIHHO
HU3MEPAITh NCKOMYIO BEIIMYUHY HEITOCPEACTBECHHO UJIN BBIITOJHUTE HHTCTPUPOBAHUC. HpI/IMCHﬂTb Z(I/I(i)cbepCHLlI/IpOBaHI/IC HE PEKOMCHOYCTCA

(KpoMe rapMOHUYECKUX KOJIeOaHuT ), TOCKOIBKY IIPY 3TOM 3HAUYMTEIBHO UCKaKAeTCsI KapTUHA Kosebanuii. CiemayeT MpoBOAUTH N3MEPEHHS
JOCTATOYHO MPOJOJKUTEILHOE BPEMs], YTOOBI II0CIIE CTATUCTHUECKON 00pabOTKYU MOIydUTh ONU3KUI K pealbHOCTH YPOBEHb HAIGKHOCTH.

6.4.3 U3mepuTeibHAS anNapaTypa U AMANA30H U3Me pe Huii

M3mepuTenbHyO ammaparypy ClIeAyeT BbIOMpaTh C ydeTOM BHUOpAI[MOHHOIO MapamMerpa, KOTOPBIH Halo W3MEPUTh, U OXKHIAAEMOTO
Mana3oHa ero N3MCHCHUH.

HpI/IMe‘IaHI/Ie 1- O6HIerI/IH$[TI)IMI/I Anana3oHaM U3MCEPEHHBIX BEJINYUH KoJIeOaHMit SI[aHI/Iﬁ SABJISIFOTCA CJICAYIOIIHME:

- yactota: ot 0,15 mo 100 I'u, 3a ucKIrOUeHNEM UMIYJIBCHBIX OTKIMKOB W 37JaHUW Ha CKaJbHBIX MOPOJAX, I7Ie YaCcTOTa MOXET OBbITh
Boime 100 Iy

- YCKOPEHHSI: OT 107 10 10 mlc*;

=5 -1 o
- ckopocti: ot 10 © mo 10 ~ wm/c; st M3MEpeHUH, TIe MCIONB3YI0TCA MUKPOICKTPOHHOE, OIITHYECKOE H IT000HOe 000pyI0BaHUE
(HaHO-TEXHOJIOTHH) MOTYT IPUMEHSTHCS HUKHUE TIPEeIbl;

-1 -2
- cMmenieHus: oT 10~ 10 10~ M.

IIpumeuanue 2 - Komruiexr Juis u3MepeHusi OCHOBHOM BUOpPAIIUU MOKET COCTOSITh U3 IaTYMKOB, CXeMbl KOMMYTHPOBAHUS CUTHAIIA U
MprOOPOB 3aIMCH YIIM TEKYILEro KOHTPOJIS.

Ipumeuanue 3 - [l KOMIUICKCHBIX KOJIEOaHMI MOXHO HCIOJNB30BAaTh aHATIOTOBYIO WM IUGPOBYIO PETHCTPALIMIO WIX HPUOOPHI
HENOCPEICTBEHHOTO aHaIN3a.

6.4.4 PacniosioxkeHHEe TOYEK H3MepPeHUsI

6.4.4.1 N3mepenue kosieOaHuii 3MaHUH

Pacrionoxenue TOueK M3MEPEHHs] M BBIOOp HAIpPaBIECHUIl 3aBUCAT OT THUIIA COOPYKEHMS M METOJA OLEHKH, KOTOpbIH Oyner
UCIIOJIb30BaThCS. DTH JaHHBIE JOJKHBI ObITh TOUHO YKa3aHbl B IIPOIPaMMe U3MEPEHHUSL.
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Mecra ycTaHOBKM JaTYMKOB M HAaIlpaBJICHUS M3MEPECHUU CIEAyeT BBIOMpPATh C YYETOM T'€OMETPHUH COOPYKEHHS U HCTOYHHKOB
B030yKAeHHs. OOBIYHO HCIOIB3YOTCS IIPSIMOYTOJIbHBIE KOOPAUHATHI (X M ) JUTS TOPH30HTANBHBIX; Z IS BEPTUKAIBHEIX). Pacronoxenue
JATYMKOB BJIOJb IMJIMHIPUYECKOW WIIM APYrOil KOOPAMHATHOW CHUCTEMBI MOXKET OBITH 0oJiee MPEANOYTHUTEIBHBIM ISl CHEIUATBHBIX
CUTYyallUH.

B dacTHBIX citydasx He0OXOAMMO COOIOIATh CIICIYOIICE.

a) Ecu mapamerpsl Bubpanuu, KOTOpble Ha0 U3MEPATh, UCIIONB3YIOTCS Ul TOTO, YTOOB! YCTaHOBUTH TOPU30HTANIBHBIE BO3ACHCTBUS
Ha CYIIECTBYIOIIEE 3aHNE, TO TOUYKH U3MEPEHUH CleayeT pacrojiaraTh Ha CTeHax MM BOJM3U CTEH; B MHOTOJITAKHBIX 3JaHUSX CIEIyeT
pacronaraTb TOUKUA U3MEPEHUH Ha Tpex u 0ojee ypoBHSIX.

b) Ecin omeHka BIWAHHS HABEICHHBIX KHHEMATHYECKHX BO3NCHCTBHH Ha 3laHUE, KOTOPOE HANO KOHCTPYHPOBATh, OasHpyeTcs Ha
U3MEpEeHUsAX BUOpallUM, TOUKM U3MEPEHUH CllefyeT paclojlaraTh Ha IPyHTE€ Ha MECTe IUIaHHUPYEMOIO CTPOUTENbCTBA 31aHMs. bonee
HaJeXKHBIC Pe3yNbTaThl MOTYT OBITH MONYYCHBI, €CIM TOYKA M3MEPEHHI HaXONATCS Ha JHE KOTIOBaHA, HAa YPOBHE IPOEKTHPYEMOTO
(yHamMeHTa.

¢) UroObl OIEHWUTh WHTEHCHBHOCTH BHOpAIMM, WCIONB3Yd LIKATY JHHAMHYECKHMX BO3ICHCTBHH, TOYKH H3MEPEHUH CIemyer
pacrionarath Ha yHJaMEHTE WIJIM HECyIeH Harpy3Ky CTeHe Ha YPOBHE IPyHTa CO CTOPOHBI, OOpallieHHOW K MCTOYHUKY KOJIeOaHUH.

6.4.4.2 N3mepenus BUOpaliiy Ha MalllMHAX, MEXaHHU3MaX U 000PY/IOBaHHUH B 3JIAHHSIX

Ipn m3MepeHnn MoIOOHBIX BUOpannid OJHY MIIM HECKOJBKO TOUEK M3MEpPEHUIH HeoOXOAMMO pacrojaraTh 100 Ha OMOPHOH IUIUTE
CTaHKa, 1100 Ha ONTOPHOW KOHCTPYKIIMHM 000pYAOBAaHUS B TOM MECTE, I7Ie 0’KHAAI0TCs HanboJiee MHTEHCUBHBIE KOIeOaHU .

6.4.4.3 N3mepeHust, KOTOpbIE MPOBOASATCS JJIsl OLICHKU BJIMSHUS BUOPAIIUU Ha JIO/ICH, HAXOAIMXCS B 3AaHHU X
Touku W3MepeHUil NOKHBI OBITH PACHONOKEHBI B MECTaX, IZ€ JIIOAM MOTYT OIym@Th BUOparuio. KomeOaHWs HOMKHBI OBITH

HU3MEPCHLBI MO TEM HAIIPABJICHUAM, IO KOTOPBIM JIFOAW YYBCTBYIOT cebs HCKOM(bOpTHO. HpI/I HEOIIPEACICHHOCTH HGO6XOHI/IMO HU3MEPATH
KOJIEOAHHS 110 BCEM OPTOTOHAJIBHBIM HAIIPaBJICHUSIM.

6.4.5 U3mepenusi BUOpAMH U AHAJIN3 Pe3yJIbTATOB
CxeMbl YCTaHOBKH JATYMKOB M HaIPaBJICHUS U3MEPEHU I TOJDKHBI OBITh YKa3aHbI B TPOTpaMMe HCCIIEA0BaHUSI.
Ipu CIIOXKHBIX UIUTENBHBIX BUOPAIMAX PETUCTPHPYEMBIE IapaMeTpbl JOJDKHBI OBITH 3allMCaHbl Ha AHAIOTOBOM HWJIHM ITH(GPOBOM

00OpYIOBaHHHM C MOCJEIYIOIMM aHAIW30M. MaKCHMalIbHbIE 3apETHCTPUPOBAHHBIC 3HAYEHUs BHOpalUid B KOHTPOJBHBIX TOYKAX
HEOOXOMMO COTIOCTaBUTH C KPUTEPHEM IKCIUTYaTallHOHHON HaJeKHOCTH.

6.4.6 OT4eT 10 U3MEPEHUSAM

OTyeT no U3MEPEHHSIM TOJDKEH BKIIOYATh B CEOS:

- L[eJIb U3MEPCHUS;

- ouIHaNBHBII 6a3uc H3MepeHus (HallpuMep, COOTBETCTBYIONMH CTaHIapT);

- OIIHCaHUE U MECTOIOJIOKCHNE NCTOYHNKA BHOpanny;

- HCTIOJIB30BAHHBIC U3MEPUTENbHBIC IPHOOPBI (THII, YUCII0, PE3YIIBTAThI TOBEPKH, THAIa30Hbl H3MEPEHNU);
- METOJ] O/ICOeIMHEeH U IpeodpasoBaTelei;

- OAPOOHOCTH 3aIicH (JUIMHA 3alHCH, YaCTOTa BEIOOPKH, YCTaHOBKH (MIIBTPOB, yCUJICHHE H T.11.);

- XapaKTepUCTHKY 3[aHMs, BKII0Yas €ro TEXHHYECKOEe COCTOSHHUE;

- PacIONIOKEHUE TOYCK M3MEPEHHH C YKa3aHHEeM PacCTOSHHS MEXIy HUMH;

- CONYTCTBYIOIIME YCIOBHS U COOBITHS (aTMOC(EpHBIC YCIOBHSI, IPYrUe BO3MYIICHHUS U T.]1.);
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- (aMIJINH WICHOB TPYIIBI CHENUATNCTOB, TPOBOIIIMX H3MEPEHUS;

- KPATKYyIO CBOJKY IIOKa3aHUH MpUOOPOB UIIH PE3YIIbTAThI.

7 Kputepuu BUOpAUNM JJIs1 IPeAeJIbHOT0 COCTOSTHUS IKCILIYATAIIMOHHOM HAIe:KHOCTH

7.1 O0mme 3aMe4aHHA

BubpannoHHBIE KPUTEPHU JOIDKHBI COOTBETCTBOBATH IPEEITEHOMY COCTOSHUIO SKCIIIYaTallHOHHON HAJIEeXKHOCTH, KOTOPOE 33TaHO
JULSL IPUEMHHUKA.

Pa3paboTuuk AODKEH MPUHATH PELICHUE 110 KPUTEPUSM IKCIUTyaTAallMOHHOM HAJSXKHOCTU U €€ U3MEHUYMBOCTU. M3MeHeHHe 3THx
KPHTEPHEB B TIPEIEITbHOM COCTOSHHH OOBIYHO 3aKIafbIBACTCS B KPUTEPUil JUIT MPHUEMHHKA. B HEKOTOPBIX CIydasx C OMpeIeTeHHOH
CTEIEHBIO BEPOSTHOCTU JIOIMYCKAETCA HPEBBLINICHUE KPUTEPUs OSKCIUTyaTAallHOHHON HaJeXHOCTH. B psage ciyuaeB, Korja KpuTepuid
9KCILTYaTal[HOHHOW HaJEeKHOCTH HE CIEIyeT IPEBHIIATH, 0COOCHHO NP HEOOPaTHMBIX ITOCIEACTBUSAX (HapuMep, 00pa3oBaHue TPEIHH,
0cajika); B TaKOM Ciydae ClIeLyeT BbIOMpaTh HMKHIOIO BEPOATHOCTh NpeBbliieHUs. PykoBoactBo cMm. B ISO 2394. Cnenyer yuuThiBaTh

TaKke BO3MOXKHOCTh H3MEHEHHS YaCTOT COOCTBEHHBIX KOJICOaHMI CTPOCHUA UJIK €0 KOMITOHCHTA.

Kputeprn B COOTBETCTBUH CAAHHBIM CTaHJAPTOM OTHOCSTCS K TPEM KaTErOPHSM IPHEMHHKOB!
a) JIIO/IW, KUBYIIE WK paboTafoNe B 31aHHH;

b) Bce, 4TO HaXOUTCA B 3/1aHUH (€ro COJCPIKUMOE);

C) CTPOHTEINIbHBIC KOHCTPYKIIHH.

7.1.1 Kpurepuu nJis1 skuteJieii 1 moceTure e 301aHus

Kputepun peaxium yeaoBeka Ha KojieOaHU s, MOXKHO CTPYNIIMPOBATH I10 CIECAYIOIM KaTETOPUsIM:
- "q9yBCTBUTENIbHBIC" TOMEILIEHH S, HAIPUMED ONEPAL[IOHHBIE B OONBHUIIAX,

- "oObIuHBIe" TOMEIIEHU S, HATPUMEP OGHCHI U SKUIIbIE TUIOLAN; U

- "akTHBHBIC" TOMEIICHU S, HAIIPUMEP IIJIOMIAIM WITH 11eXa IIPOMBIIUIEHHOCTH.

HpI/IMe‘IaHI/Ie - "AKTHBHBIE" INOMCIICHW S BKIOYAKOT B cebs SAPYChl B ap€HaX, TMMHACTUYCCKUC 3aJIbl U CTaAHUOHBI, MOABCPIKCHHLIC
BO3ICCTBUIO TAaKOU JACATCIIPHOCTH, KaK TaHIIbI, 6er, IIPBDKKA U COTVIACOBAHHBIC IBUKCHU A 3p1/1TeJ1e171.

7.1.2 Kputepuu 1Jis1 COJIe PsKMMOI0 31aHUS

Kputepun mmst comepXUMOro 30aHUM JOJDKHBL OOECIeYrBaTh YPOBHH BHOpPAILlMM, KOTOPBIE TapaHTHUPYIOT YIOBJIETBOPUTEIBHOE
(YyHKIMOHUPOBAHUE YYBCTBUTEIBHBIX KOHTPOJIBHO-U3MEPHTEIBHBIX MPUOOPOB HIIM ONPEACICHHBIX IPOU3BOJCTBEHHBIX MPOLIECCOB,
KOTOpbIE€ pPa3MEIAIOTCsl B KOHKPETHOM 31aHuH. IlpuMmepaMu Takoro cOAEpKMMOIO 3[aHUs SBISIOTCS MHKPOBECHI, JJIEKTPOHHbBIE
MHKPOCKOITEI, hoTorpaduieckne MpOeKIHOHHBIE CHCTEMBI MHTEIPAIBHBIX CXeM, 000pYyIOBaHNEe JUIsl BBIPAIMBAHUS KPHCTAJUIOB, CPEACTBA
na3epHOH MHTEep(EPOMETPUH, HAHOTEXHOJIOTHH U T.1.

7.1.3 Kputepuu 1J1s1 CTPOUTEJIbHBIX KOHCTPYKIHIT

Kpurepun s cTpouTenbHBIX KOHCTPYKIMN MOTYT COOTBETCTBOBATh IPEIEIBHOMY COCTOSHHIO IKCILTYaTAallMOHHON HaJeXHOCTH,
OJJHAKO MOTYT TaloKe BKIIOYATh B ce0s HeOOMIbIIME IOBPEXKACHNUS KOHCTPYKTUBHBIX U HEKOHCTPYKTUBHBIX 3JIEMEHTOB. B 3TH kputepuun He
BKITIOYAIOTCS TIEPErpy3kd 30aHUN WM (parMEeHTOB, KOTOPBIE MOTYT IMPHBECTH K YPE3MEPHBIM MOCTOSHHBIM HANPSDKEHUSM HIIH
paspyiieHusM. JlonycTuMble YPOBHU BHOpallMM 3aBUCSAT OT THUIIA KOHCTPYKI[UMH, CPOKAa CIY)KObl M BaKHOCTU (MOHYMEHTalbHas WIIH
MCTOpHYECKast EHHOCTh, BPEMEHHOE YOSKHILE H T.J.), COCTOSHHS PEMOHTA, TUIIA U [UTUTEIEHOCTH KOJIeOaHUH M TMHAMUKA MTPHII0KEHHS
Harpys3ok. Hekoropble mpumMepsl BUOPAI[MOHHBIX KPUTEPUEB IIPUBEACHBI B IpunoxeHuu C.
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Ilpumeuanue - IlpenenbHOE COCTOSHHME SKCILTYaTAllMOHHON HAJEKHOCTH JUIS CTPOCHUH MOXKET BKIIOYATh B ceOs oOpa3oBaHHE
TPELIMH B YHCTOBOW OTHENKe (IUTYKATypKH, HAPY)KHOW OOLIMBKHM), BOJIOCSHBIC TPEIMHBI HIIM BUIUMOE PaCTPECKHBAHHUE apMHUPOBAHHOTO
0OeTOHa WK JIPYrHX MaTepHajIoB WM MAaKCUMAIBHOE JOIYCTUMOE TMHAMHYECKOE CMEICHHUE.

7.2 BuOpaunoHHble KPUTEPUHM 1JIS1 KUTeJIel W moceTuTe el 31anus

7.2.1 O61mme 3aMeYaHus

Jlis nroneit pomyctuMble ypOBHM BHOpallMK B 3HAYUTENBHOW CTENEHU 3aBUCAT OT OKPYXAIOLICH cpebl, rie Halmo1aeTcsi BUOpaLusl.
Hexortopble momycTumble ypoBHH BHOpanuu mpuBeneHbl B npuiokeHHsx C m D. YkazaHHble BUOpallMOHHBIE KPUTEPUH, BO3MOXKHO,
noTpeOyIoT AajbHEeN el KOPPEKTUPOBKH, C TEM YTOOBI OHU YIOBJIETBOPSUIN KOHKPETHBIM 00CTOATEILCTBAM.

Ipumeuanue - Peaxius moneil Ha BUOpanuy B 30aHUSX 3aBHCHUT OT MHOTUX (akTopoB. HemocpencTBeHHOE BIHSHUE OKA3bIBAIOT
4acToTa, AaMIUIUTYIA, MAJAMTENBHOCTh BO3ACHCTBUS, HW3MEHUYMBOCTb, (opMa, HampaBjieHHEe BHOpalMM ¥ HHTEPBAIBl MEXIY
BHOpPAlMOHHBIMA COOBITHSIMH, HE3aIMIIEHHOCTh OTHACNBHBIX YYacTKOB Tejla delioBeka OT BuOpanuu. KocBeHHOe BIHMsSHHE Ha
CYOBEKTHBHYIO DEaKUUIO0 YEeIOBEKA B OKpYXKaloOLeW cpene, TIae MIPUCYICTBYIOT BHOpAaIlUy, OKasbIBAIOT Cleayloume (aKTopshl:
HU3KOYACTOTHBIA INyM W WH(Pa3ByK, BH3yaJbHbIE CHTHAIBI, THII HACEIEHHs, OCBEIOMIICHHOCTh O BHOpAaIlMH, YBEpEHHOCTh B
CTPOUTENBHON KOHCTPYKI[MH, BBICOTA HaJl YPOBHEM 3€MIIM, NPEIYNPEXKICHUE O IPEACTOSIMX COOBITUAX, JEATEIbHOCTb, B KOTOPYIO
BOBJICUEHBI JIIOIM, 3HAHWE WCTOYHMKA BHOpaumu ¥ T.0. Bo BpemMs HHTEpHpeTalldid HW3MEPEHHBIX NaHHBIX, OTHOCSILIMXCS K
JyBCTBUTENBHOCTU 4YE€JIOBEKA K BHOpalMsIM, 0c000€ BHUMAaHUE CIEAyeT YICNSTh OLICHKE IMKOBBIX 3HAUEHUH M BPEMEHU YCPEAHEHHS
curHasa. Cm. UCO 2631-1 u UCO 2631-2.

Konebanus, Biaustonpe Ha IOl B 30aHUH, MOXHO Pa3eIUTh Ha CIEAYIOLIE KIacChl:

- KJIacc a - HUXKE [IOpOora BOCIIPUATHS YEIOBEKOM;

- Kacc b - BBIIIE TOPOTa BOCIPHUATHS YeTIOBEKa;

- KJ1ace C - pa3pakeHue, TpeBora u crpax (OHH MOTYT ObITh aCCOLIMMPOBAHBI C PSIIOM HEOJIArONPUATHBIX KOMMEHTapHEB);
- xacc d - BMEIIATENbCTBO B JEATEIEHOCTD YeNOBEKa;

- KiITacC € - BOBMOXXHOCTh pPHUCKa TpaBMaTU3Ma UJIA PUCK IJIA 310POBbBA.

Ipu kmacce a kpuTepuii 6a3upyeTcst Ha MOMeXax MpU padoTe ¢ YyBCTBUTEIBLHBIMH IIPHOOPaMH, KOTIa ONepaTop HayMHAET ITOHMMATh
MPUCYTCTBHE KOJIE0ATEIBHOIO ABHXKEHUS, XOTSI OHO HUKAK HE BOCIPUHHUMAETCS KAKUM-JIN00 HOPMaJIbHBIM OPTaHOM YYBCTB Y€JIOBEKA.

Kputepuil 11 HIDKHEH TpaHUIBI KIacca € YYHTHIBAET BO3MOXKHOCTh MIIM HEOOXOJMMOCTh BBINAYM PabOTAIOEMy IIePCOHAILY
YASPXKUBAIOUMX CTPON MM 3aXBaTOB I PyK, C TE€M 4YTOOBI yMEHBLIIMTb PHUCK IOJYYeHHs TpPaBMbl B pe3ylbTare BO3JCiCTBHS
HU3KOYACTOTHOM MEXaHHYeCKOH BHOpanMM WM BHOpamuu Ha Ooliee BBICOKHMX YacTOTaX B 30HAX IIpelieNa He3alIeHHOCTH,
onpenenenHoro B MCO 2631-1 (cm. Tarke UCO 6897).

Peaxius yenoBeka Ha BO3JEHCTBHE BUOPAIIMU KIAcCOB b, ¢ 1 d OIleHUBaeTCs KaK KaTeTOPHs COOBITUS, KOTOPasi MOXKET OBITh:
- HEMPEPbIBHOM;

- UMITYJILCHOM ; MJTH

- IIPEPBIBUCTOM.

B oOmem ciydae kputepud A OTpaHHUYECHHs] 3HAUYeHHI BHOpauuu Uit OOBIYHBIX 3MaHUN 0a3upyrOTCs Ha MHUHUMAJIBHBIX
HeOIaronpusTHBIX BO3ACHCTBHAX Ha desoBeka. Koppekrupyronwe momnpaBku K 6a30BBIM KPUTEPHSM CIIEIyeT IPUMEHSATh B 3aBUCHMOCTH
OT KaTeropuu coObITHS.

Ilpumeuanue - PykoBOACTBO IO OLIEHKE peakMy 4YeloBeKa Ha BHUOpaluio B 34aHMAX Ha yacrorax oT 1 no 80 I'm mpuBeneHo B
npunoxkernu C, a B auanaszone ot 0,063 no 1 I'm 8 ICO 6897. OneHka peakuuu 4ejgoBeka Ha KojieOaHHs COOpPYKEHHS, BO30yKIaeMbie
BETpOM, NpUBeIEHa B TpWIOKeHHH D. PasHble nu4HBIE (AKTOPBI MOTYT COYETaThCs, YTOOBI OTPHIATETIHFHO BO3IEHCTBOBATH Ha
CYOBEKTHBHOE BOCIIpUATHE BHOpaluy yenoBekoM. Cpean HUX MPUCYTCTBHE IIyMa, JMHEHHbIe U BPAILATEIbHbIC KOMIIOHEHTH! BUOpanuii
10 HECKOJIBKAM OCSIM, IEH CTBYIOLIMX OJHOBPEMEHHO. IHIMBU IyallbHAsI peaKHs YeJI0OBeKa Ha BUOPAIIIIO MOXKET MEHSIThCS, €CIIH OH OyHeT
3HATh O BOBHUKHOBEHUHU COOBITUI U rapaHTuu 0€30I1aCHOCTH JIFOJIEN U IIOMELIEHUS.
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7.2.2 TpeGoBaHus ISl NEeIIEXOAHBIX NEPEX010B

TemexoaHbIe MEpPeXo/bl AOJIKHBI OBITH CIIPOCKTHPOBAHBI TaK, YTOOBI aMIUIMTY/BI BUOpAIIH OT HCTOYHUKOB KoJieOaHHl He BBI3bIBAIIN
YYBCTBO TPEBOTH Y OTEHIINAIBHBIX T0JIb30BATEIICH.

Kputepnun skcruryaTallmOHHONH HAAEKHOCTH JUIS IEMIEXOAHBIX MEPexXol0B B Ipenenax 3AaHUN WM COeAMHSIONMX 34aHus OymyT
OTJIIMYATHCS OT MEPEXOI0B Hall JOPOTaMH, JKEJIe3HOIOPOKHBIMH MIIM BOJHBIMU IYTSIMU.

HpI/IMe‘IaHI/Ie - HpHMep BI)IGOpa BI/I6paI_II/IOHHI)IX KpUTCPHUECB AJIs ICHICXOAHBIX IIEPEXOA0B IMIPUBCACH B ITPUIIOKCHU N C.

7.3 BuOpauuoHHble KPUTEPUM AJIS COAEPKUMOTO 3TAHUS

7.3.1 O6ume 3amevyanus

HopmanbHoe (GyHKITMOHUPOBaHHE MHOTHX THIIOB YyBCTBUTEIEHOTO 000PYIOBAHHUS HITM IPOMBIITIEHHBIX IPOLIECCOB TPEOYeT HU3KOTO
YpOBHS BHOpalMu B 37aHUH, B KOTOPOM OHH pasMmeniarorcs. BBuimy Oonbiioro pasHooOpas3usi JaHHOTO OOOpYIOBaHHS, MPOIECCOB U
OBICTPO M3MEHSIOIMXCS TEXHOJIOTUH HEBO3MOXKHO OIPENENUTh Kakue-TinOo (UKCHpOBaHHBIE YPOBHH aMIUIHTYHA KojieOaHWU, KOTOpBIE
MoIIu Obl rapaHTUPOBATH YAOBJICTBOPUTEIBHYIO PAOOTy TaKOro 000PYIOBaHUS U IIPOLIECCOB.

HpI/I 9TOM MOJKHO BBIJCIIUTH IBa OCHOBHBIX ClIydas:

a) TIPOEKTUPOBAHUE U CTPOUTEIHCTBO HOBOTO IOMELICHHUsS, KOTOPOE IOJDKHO YIOBJIETBOPSTH ONpPEACICHHOMY BHOPAIlHOHHOMY
KPUTEPUIO;

b) orieHKa Ha MPUTOAHOCTH CYIIECTBYIOIIETO 31aHHSI T YIacTKa IS pa3MeIleH s CIIeHUAIbHBIX TPUOOPOB MM IIPOLIECCOB.

7.3.2 BubpanuoHHble KpUTepPHH JIsl 000PYA0BAHHUSA M NIPOLIECCOB B NPOe KTHPYEeMBbIX 31aHUSAX

BuOpanuoHHbIe KPUTEPHH TS YAOBICTBOPUTEIBHON paboThl 000pYIOBAHUS WK MPOIecca CACSAyeT MONTy4aTh OT MPOU3BOAUTEINS. B
OTCYTCTBHE Takoi MHGPOpPMALMM MOKHO HCIIOJIb30BaTh MMewonmecs kputepun [Hampumep, Gordon (1991)] mnm onmeIT SKCITyaTamuu
10100HOT0 000PYAOBaHUS HIIM MPOIECCOB UM cieioBaTh MeToxy npod u oumbok. Cm. MCO 8569, UCO/TS 10811-1 u UCO/TS 10811-
2.

IIpumeuanue - YyBcTBUTENbHOE 0OOPYIOBAHHE M IPOLIECCHl IPEANOYTHUTENbHEE Pa3MeIlaTh HA IJIMTE Ha ypOBHE TPYHTA, 4e€M Ha
MePEeKPBITHH. B mo60oM cirydae MOXeT MoTpeOoBaThCS BUOPOH3OIISIIHSI YACTEH CTPOSHHS HITH KOHKPETHOTO 000PYIOBAHHUSL.

7.3.3 OueHka KoJie0anmii B CyleCTBYIOIIMX 3TAHHUSIX

JIJis CyIeCTBYIONMX 3MaHUI YPOBHU BUOpAIlMil B MECTE PacloOKeHHSI 000PYIOBaHHUS WITH MPOIECCOB MOKHO nM3MepuTh (cM. UCO
8569) 1 cpaBHUTH C UX NMPHUEMJIEMBIMU KPUTEPUSIMU. B ciydae, Koraa KpuTepuu OTCYTCTBYIOT, MOKHO HCIIOJIB30BATh OIBIT SKCIUTyaTalluu
Mo100HOT0 00OPYIOBAHKS UITH MPOLIECCOB HJIH CIIEI0BATH METOAY P00 U OIMOOK.

7.4 BuOpannoHHble KPUTEPUH 1JIsl KOHCTPYKIMI 3MaHUI

7.4.1 O6ume 3aMedYaHus

Tlomumo nrozmelt, HaxoosAUWMXCS B 3JaHHU, M €0 COIEPKUMOIO, HEMOCPEACTBEHHO KOHCTPYKLMS 3[aHUs JOJDKHA BBIIEPKHBATH
uMeronmecs: BUOpauuu. YpoBeHb BUOpalMK U ONpPEISICHHOW KOHCTPYKIIMH, PACCMAaTPUBAEMOW B HACTOSIIEM CTaHJApTE, SBJISCTCS
OHUM U3 TapaMeTpOB DSKCIIYaTallHOHHOW HAJEKHOCTH ¥ MOXKET TMPOSIBISITECS B BHAE O0pa30BaHUS TPEIMH, CKAJBIBAHUSA,
HE3HAYUTENILHBIX 0CaJ0K (yHJaMEHTa HJIM MPEBBILICHUS YCTAaHOBJICHHBIX MAaKCUMAJIBHBIX aMIUIMTYJ KoJieOaHWil Omop Ajisi CTAHKOB M
MEXaHU3MOB HJIM (DyHIAMEHTOB MAIMHHOTO 00OpymoBaHus. Takue BO3ACHCTBHS OOBIYHO KPATKOBPEMEHHBI M HE IMOJABEPraloT PHCKY
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0€30MacHOCTH KOHCTPYKIUH, HO IIPpHU AOJTOBPEMCHHOM BOSHeﬁCTBHH MOTYT HPUBCECTH K OTPULATCIBHBIM MOCICACTBUAM (HaHpI/IMep,
KOppoO3Hs, MPOHUKHOBCHUE BOJAbI U IIPOMEP3aHUEC, MOTEPsS BHCIIHCIO BHUAA, OCAAOK HJIN YCTaJ'IOCTL) C BO3MOXHBIMHU DPHUCKaMH IIpU
obecnieueHnH 0€30IaCHOCTH HUJIH YKOHOMHYIECKUM MOCJICACTBUAM.

KoneGauust, KOTOpble KOHCTPYKIHMSI MOXKET BBIIEPKUBATh, 3aBUCST OT IMPEJeNia IPOYHOCTH NPU PACTSDKCHHUH, CKATHH WIIH CABUTE
KOHCTPYKIIMOHHOTO MaTepHaia ¢ JODKHBIM JOMYCKOM Ha YCTAIOCTh MITH JOMYCTHMBIM Je(OpMALUsIM, COOTBETCTBYIOIIMM MPEACTEHOMY
COCTOSIHUIO JKCIUTYaTal[HOHHOM HaaexKHOCTU. 10 BO3MOXHOCTH, BIHSIHHC BHOpalMii Ha KOHCTPYKIHIO JODKHO OBITh OOBSAMHEHO C
BO3JICHCTBUEM Ha Hee APYruX GakTopoB (CTaTHUeCKHe Harpy3ku, qeopMaliim, 0caaKa, Moja3ydecTb U T.1.). Tarke He0OX0AUMO YIUTHIBATh
obmee cocrostnue 3aanus (cm. MCO 4866).

OO6umii MpUHIMN OLEHK! BUOPAIMi, OIMCAHHBIH BBIIIE, HA TPAKTHKE OKA3BIBACTCSI CITUIIKOM TPYIOEMKUM JIH00 HEBO3MOXKHBIM H3-32
HEJIOCTAaTKa MMEIOIIMXCS MCXOHBIX TaHHBIX HIIH ITOAXOMAIICH MeTomukn. Ha mpakTuke JUis pOrHOo3a MM OLEHKU BIHSHUI BUOpanuil Ha
30aHUSL YAcTO MCIOJB3YIOTCS SMIIMPUYECKUE METOJUKU. YPOBHHM KOJIEOAHUI MODKHBI PErHMCTPUPOBATBCA B XapaKTEPHBIX HIIH
CTaHJIAPTH30BAHHBIX TOYKAX C JIOIYCKOM JIi BO3MOXKHBIX HEONPEJEICHHOCTEH B XapaKTepUCTHKAX MCTOYHMKA U IPUEMHHUKA M TpakKTa
nepenau. B ciydae, korjga MOCNEACTBUS MPEBBICHUS YCTAaHOBJICHHBIX IPEENIOB BUOpaluil MOTYT UMETh Cephe3Hble IOCIEICTBHUS,
PEKOMEHIyeTCsl BBINOJHUTH KOHTPOJBbHBIE BHOpPAllMOHHBIE HCHBITAaHHUS (HAlPUMeEp, C HCIOJBb30BaHWE B3PHIBOB MAaIOW MOIIHOCTH,
BUOpALIMOHHBIX MAIMH U T.1.). IlodydeHHbIE Pe3ylbTaThl MOTYT OBITh CBEJIEHBI K ONpPENEIeHHOMY Maclraly Juls 3aJaHHOTO KPUTEPUS C
Y4ETOM 3aKOHOB aMIUTUTYIHOTO M YaCTOTHOTO MacIIrabpOBaHUsI.

OneHKe BO3/ICHCTBHUS BUOPAIMiA JJOJDKHEI TOJIBEPTaThCs HEe TOJIBKO KOHCTPYKIIHH, PACIIONOKEHHBIE B HEIIOCPEICTBEHHOMN OIN30CTH OT
MCTOYHHMKA BUOpAI¥, HO U OCHOBHBIE HECYIME 3JIEMEHTHI 37[aHUs (HalpuMep, MOKPHITHE KPBILIM, KOJOHHBI, CTEHBI U T.1.), JaXe €CIII
30aHUsl HAXOAATCS OTHOCHUTEIBHO JaleKo OT MCTOYHHMKA BHOpamuu. IIpm 3ToM HeoOX0AMMO INPUHUMATh BO BHHMAaHHE BO3MOXHOCThH
nepeayn KoueOaHWU 1O BO3AYXY, 110 KOHCTPYKIMSIM WJIHM 4epe3 rpyHT. o BO3MOXKHOCTH, mapaMeTpsl BHOpalMil B CYIIECTBYIOIX
COOPY)KEHUSIX CIEIyeT ONPEAEISATh 110 pe3yabTaTaM U3MEPEHU.

IIpumeuanue - [lpumeps! kputepreB npuBenaeHb! B npuioxeHun C.

7.4.2 Kputepuu 1Jist KoJjie0aHui 0T y1apoB/MMITy/1bCOB

Oty KonebaHUs BKIIOYAIOT B ceOs BUOpanuu o00pyJOBaHUs OT B3pHIBOB, 3a0MBKMU CBaif, YIJIOTHEHHs IPYHTOB, CHOCA CTPOCHUH U
JPYIUX yoapHbIX BosmeicTBHi. Illpoko MpHHATEIE SMITNpPUYECKIe BHOPAIIOHHBIE KPHTEPHH, COOTBETCTBYIONME N3MEPCHUSAM Ha CTCHE
[oJBaja 3[aHUs WIM PAAOM Ha IPyHTE, UCIOJIB3YIOTCS B BUJE IMKOBBIX 3HAUEHUIl CMEIIEHUH, CKOpocTed WM ycKopeHuH. JlaHHbIE
3HaYEeHUsI MOTYT OBITh YBENMYEHHI (WM YMEHBIICHBI) MPH BEHIMONHEHHH CHENHANBHBIX TEOPETHYECKNX M IKCIICPHMEHTAIBbHBIX
UCCIIE0OBaHUH, KOTOpPbIEe II03BOJIIT 00OCHOBATh 3TU U3MEHEHMs. VcciaenoBaHUs NO/DKHBL yYUTBHIBATh TAloKe TUIl CTPOSHMS, MaTepUabl
KOHCTPYKIIMH, YaCTOTHBIE XapaKTepPUCTHUKM IepEeMEIeHHs TPyHTa, HaJEeKHOCTh OICHKH PEaKIUM KOHKPETHBIX YacTeH CTPOCHUS H
IIOCJIEICTBUSI IIPEBBIICHUS 3alaHHbIX KpUTepUEB. PekoMeHnanuy 1o Be16opy kputepues npuseneHs! B ICO 4866.

7.4.3 Kputepuu 1J1s1 KoJieGaHUIi OT APYrUX HCTOYHHKOB

YpoBHHU KoneOaHMH OT APYruX UCTOUYHHKOB (HANPUMEP, JOPO’KHOTO ABHIKEHUS, MAIMHHOTO OOOPYIOBaHMSI, BETPa U IEATEIFHOCTH
YeNioBeKa) JOJDKHBI YIOBJICTBOPSTH MPUEMIIEMOMY IIPEIEeIbHOMY COCTOSHHUIO SKCILUTYaTalllOHHON Ha/IE€KHOCTH.

HpI/I OLICHKEC ypOBHCfI KosieOaHui 0c000¢ BHUMaHHE CJIeayeT 06pamaTL Ha CJIydau, Korja pa60qa${ qacToTa O,E[HOﬁ us3 npeoﬁnana}omﬂx

rapMOHHMK JISKUT B npeaenax 30% HikHeH cOOCTBEHHOM 4acTOThl KOHCTPYKIMHU UJIH €€ KOMIIOHEHTa. [1Jist 6oJiee BHICOKUX COOCTBEHHBIX
4acTOT MOXKET OBITh TOCTaTOYHBIM OoJiee y3KUii AWara3oH 4acToT.

7.4.4 dMnupnyeckuil KpUTe pHii

BuOpainoHHble KpUTEPUH HA OCHOBE OIBITA MOTYT OBITh HMCIOJIB30BAHBI JUIsl TEX CIyd4aeB, Korjga ObLIM ONpenesieHbl 00JacTh U
Ipeaesbl UX IPUMEHEHHUS.

7.4.5 IIpuMeHeHHe BUOPALMOHHBIX KPUTepPHeB K H3MepPeHHbIM KoJIe0aHUAM

M3mepenHble KojeOaHusI MOKHO CPaBHHUTH C COOTBETCTBYIOLIMM KPUTEPUEM IIPHU YCIOBHH, YTO JaHHBIE OblIM 00paboTaHbl B hopme,
COBMECTHMOH C 3asiBIICHHBIM KpuTepueM. s konebaHuit clydaifHOrO THIa MOTYT OBITh MCIIOJIB30BaHbl aMIUIUTY/bI B TPETHOKTABHOM
II0JI0CE YacTOT.

8 BuOpaunoHHbIH KOHTPOJIb
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BuOpanoHHbIil KOHTPOJIb BKIIOYAET B c€0s MOHUTOPUHT KOJIGOAHUH Yy UCTOYHMKA, B TPAKTE Iepellaud MM Y IPUEeMHUKA, JUII TOTO
YTOOBI TPOBEPUTH KOJIEOAHHS HAa COOTBETCTBHUE 33IaHHOMY KPHTEPHIO.

Korna BO3HHMKAIOT HOBBIC MCTOYHHMKM BHOpanuu (HampuMep, B3pbIBHBIC Pa0OTHl HA CTPOMTENBHON TUIOIIAAKE U T.I.), 1 BUOpanuu
OyAyT TpEeBBINIATH AOMYCTUMBIC KPUTCPHH Yy NPUEMHHKA, BUOPAIMOHHBIA KOHTPOJIb JOJDKEH MPOBOJUTHCS IOJA PYKOBOACTBOM
KOMIIETEHTHOT'O IIepCOHaA.

BulpalioHHBII KOHTPOJIb MOXKET BKIIOYATh B CE0sI CIIE/TyIOIIME ACHCTBUS:

- IEpUOANYECKUE U3MEPEHUS BUOpAllK U OLICHKY ee BIUsHUA (cM. 6.4);

- BEIOOPOYHYIO ITPOBEPKY MHTCHCUBHOCTH COOBITHH, BBI3BIBAIOIIMX BUOpPAIUIO (HapuMep, B3pbIBHBIE paboThI);

- YCTaHOBKY PETUCTPUPYIOIIMX CAMONIMCLECB Ha BLI6paHHLIX TOYKaxX B CTPOCHUHU IJII KOHTPOJIA UBMCHCHU L BH6paHHH.

B ciydae, xorma mpenenbHBIE COCTOSHHS SKCILTYaTallMOHHOW HaleKHOCTH JUI KOHCTPYKLHMH 3IaHUS WM €r0 COAEPKUMOro OymyT
MPEBBILICHBI, HEOOXOAUMO IMPOBECTH OOCIEIOBaHUE JAHHOTO 3JaHHS WM €r0 KOMIIOHEHTOB JI0 BBEJEHHUS B JICHCTBHE HCTOYHMKA
BHOpanuii, YTO MO3BOJIUT BHIIIOJHUTH CPABHUTEIBHYIO OLIEHKY BIMSHUS HCTOUYHMKA BUOPAIMil HAa N3ydaeMblil OOBEKT.

KoHTponbHBIE TOYKY U1 MOHUTOPHUHTA BUOPALIMK CIIEAYeT BBIONPATh TaM, Te:
a) MOXeT HaOJII0IaThCsl MaKCMMAaJIbHOE BO3JIeHCTBHE BUOpAIUii;

b) KoHTpOIHMpYeMble BO3AEHCTBHS MOTYT BJIMATH Ha TOBEACHHE OTACTBHBIX JJIEMEHTOB WM BCEH KOHCTPYKIHMH (3TO OCOOEHHO BaXKHO
IIPU B3pbIBHBIX Pa00OTaxX IPU CTPOUTENBCTBE).

BuOpanuoHHbIA KOHTPOIb MOXKET IPUMEHATHCS IS CYLIECTBYIOLIMX 3[aHUI, KOrJja OHU II0JBEPraloTCs BO3JEUCTBUIO BUOpALUii, Uiu
JUISL HOBBIX COOPY)KEeHHH Ha CTaJuM MPOEKTUPOBAHMUS, €CIIH CYIIECTBYET HEOIPEAENIEHHOCTh IPU MPOTHO3UPOBAHUH YPOBHEH BHUOpanuii.

Jnst Takoro cirydast MoxkeT OBITB pa3paboTaHa cxeMa BHOPOHM3OIAIUE IS TIOCIEAYIomell ee peaan3anui, eclIy IpeaelnbHO JOIyCTHMEbIS
ypoBHM BUOpanuii OyayT MPEBbIICHBl B TOCTPOSHHOM 37aHUH.

9 YMeHbllIeHHe BUOpALIUH

BonpmHCTBO METOOB MO3BOJISAIOT CHU3UTH BUOPALIMOHHBIE BO3/ICHCTBUS, IIepeAaloMecs Ha KOHCTPYKUUHU 30aHui. K HUM MOXHO
OTHECTH CHCTEMbl BHUOpO3alMThl (BUOPOM3OIIAINS, AUHAMUYECKHE MIJIM YIAPHBIC TacUTENIM KoyieOaHWi), OalaHCHMpOBKA WM 3aMEHa
obopynoBanus u T.. K OoJee TpyIOeMKIM U JOPOTUM CriocobaM MOKHO OTHECTH: U3MEHEHHsI KOHCTPYKTHBHBIX PELICHUH OTAENBHBIX
q)paFMCHTOB 3daHusd, JIaBHOM LCJIBIO KOTOPBIX SABJISACTCA OTCTpOﬁKa OT PC30HAHCHBIX PEKHUMOB, OrpaHUYCHHS NPHU HUCIIOJB30BAHUHU U
3aceNeHNH 3[aHUi; N3MEHEHHE XapaKTePUCTHK HCTOYHUKOB BUOpanuii, MOJU(HKAIIMH TPaKTa nepenadr BUOpauy 1 T.1.

D ddeKkTHBHOCTS MPUHATHIX MEP 10 YMEHBIICHHIO BUOpALUU CIIEeyeT MPOBEPSTh U3MEPEHNEM H CpaBHEHHUEM YpOBHEH KoJeOaHUH B
TeX K€ 30Hax.

Hpuiaoxenue A (cipaBo4yHoe). /IluHaMu4uecKkue Bo31eCTBUS

IIpunoxenne A
(cripaBOYHOE)

A.1 Bo3geiicTBUA OT ABHKEHUS JIIOAE i
A.1.1 Ilepropnyeckne CHHXPOHHBIE BO3AeHCTBHSA

A.1.1.1 [Iluramudeckie Harpy3Ku
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Junamuueckoe BozzelcTBue F(f), BO30Y:KIaeMOe YeIOBEKOM BeCOM (J, KOTOPBIH OCYIIECTBISICT MOBTOPSIIONMECS NCHCTBUS, MOXKET
OBbITb PeCTaBIICHO KaK (DyHKIUS BpEMEHH ¢ (I1OCIEA0BATEIbHOCTh UMIYIbCOB). [IprMepsl noka3aHsl Ha pucyHkax A.1, A.2 u A3.

Pl/IcyHOK Al - l'[pnMep H3MCHCHHUSA BepTI/lKa.]'ll)HOi/'I CHJIBI HA )KE€CTKYIO CIIOPTUBHYIO IVIOIIAAKY IPH NMEePUOANYECCKUX NPbIZKKaX
O/THOI'0 Y€JIOBECKa

F(tya
5 —

8.0 8,2 8.4 8.6 8.8 9.0 92 t

t - Bpewms, ¢; F(t)/Q - HopMUpOBaHHAS aMILIUTY/a; / - U3MEPCHHBII CUTHAM; 2 - QUIBTPOBAHHAS MOJIOBMHA CHHYCOUIAJIbHOM BOJHBI

Pucynok A.1 - [Ipumep n3MeHeHNs BEPTUKAIBHOM CHUIIBI HA KECTKYIO CIOPTUBHYIO TUIOMIAIKY IPU MEPHOTUYECKUAX MPBIKKAX OJHOTO
YenoBeKa

Pucynok A.2 - [lppumep n3MeHeHUs BePTUKAIBHOM CHJIbI HA 7K€ CTKYIO IVIOIIAKY AJIs OJHOIO 1Iara

F(hiQ

1.4
1,2
10 A

0.6 f
/
1
|

0.4
02

\
AR
|
\

10,2 104 106 108 110 ¢

t - BpeMs, ¢; F(¢)/0Q - HOpMHUPOBaHHAas aMILIATYA

Pucynok A.2 - IIpumep n3MeHEeHHs BEPTUKAIBHOW CHIIBI HA )KECTKYIO TUIOMIAJIKY JUIsl OAHOTO Ilara

Pucynok A.3 - Ilpumep cniioBoii ¢ yHKIUH AJI1 OJHOTO YeJIOBEeKa, HAYIIEro Yepe3 OCHALLE HHYIO H3MePpUTeJILHOI anmapaTypoi
mwiatTg opMmy JIMHOI 3 MeTpa

http://docs.cntd.ru/document/1200142883 21/47



09.03.2021 TOCT P MCO 10137-2016 OcHoBbI pacyeTa CTPOUTENbHbIX KOHCT PYKL WA, DKCMNyaTaL MoHHast HaAeXHOCTb 3[,aHWI B YCIOBUSAX BO3AE/ACTBUSA BUGP. . .
FHQk

1.8

16

1.4

1.2

1.0

0.8

--.-.-..---""':‘

el
.
|

06 \/ s
04
02

0

-0,2
12,5 13,0 135 14,0 14,5 15,0 155 1

t - BpeMs, ¢; F(¢)/0 - HOpMUPOBaHHAas! aMILIUTYJA

Pucynok A.3 - Tlpumep cuitoBoii QyHKIIMY 17151 OTHOTO YeNIOBEKa, UIYIIETO Yepe3 OCHAILCHHYIO U3MEPUTENIbHON annapaTypoi miathopmy
JUTMHON 3 MeTpa

210 HeﬁCTBHe MOXET OBITh BBIPaXXEHO BO BpCMGHHOﬁ o0JiacTu B BU/JC psaa (DpreZ

A8 = Q(l"' % O 5 sini, 2705 + ¢'n,v:'

n=l ] B BEPTHKAJIbHOM HaIlPABJICHUU (A1)

i
Fple)= Q(H Zl%,h sinif, 27wy + %,h)}

B TOPU30HTAILHOM HaIlpaBIeHUH, (A.2)

L. - o o
rac LY - qUCIIOBOM KOB(i)(l)I/ILII/ICHT, COOTBCTCTBYIOIIMHU 71-U TADMOHUKE, BEPTUKAJIbHOC HAIIPABJICHUEC,

“mh _ apcnosoit KO3((UIIUEHT, COOTBETCTBYIOIIMIA 71~/ TAPMOHHKE, TOPU30HTAIBHOE HAIIPABIICHHUE;

( - craThyeckasl Harpyska (Bec 4esoBeKa);

f - 4acTOTHBIA KOI(PPUIIMEHT MOBTOPSIONICHCS HArPYy3KH (IJs OLEHKMA MOMEPEYHBIX TOPU30HTAIBHBIX KOJeOaHUI [ MpUHHUMAeTCs
MOJIOBMHA CKOPOCTH TIPH X0/10€ Hin Oere);

¢

%% - (ha30BBIH yron n-i TAapMOHUKH (BEPTUKAILHOE HAIIPABICHUE);

¢

nh _ (a3oBEIil yro n-ii rapMOHMKH (TOPH30HTAILHOE HAIPABJICHHUE);
7 - Teoe Yo, 0003HaYaroIIee TApMOHUKA OCHOBHOM YaCTOTHI,
k - 9UCII0 TApMOHHK, KOTOPBIE XapaKTEPU3YIOT CHIIOBYIO (QYHKIHIO B pacCMaTPUBAaEMOM YaCTOTHOM JAUaIa3oHe.

B 3aBHCHMOCTH OT Xapakrepa BO3ICHCTBHUI YMCIO TApPMOHKK &, HCOOXOMMBIX [UTS aJ€KBATHOTO MOJCIMPOBAHUS JAHHOTO IIpoLecca,
OyaeT MEHSThCA.

A.1.1.2 YucnoBo# Kod3pPUIIueHT

B Tabnune A.l mpuBeneHBI MpUMEPHl 3HAUYSHHH YHCIOBOTO KOd(pHIIMEHTA “n s HEKOTOPBIX CKOOPIMHUPOBAHHBIX NEHCTBUN
YeJI0BEeKa U COOTBETCTBYIOIIETO YaCTOTHOTO M ana30Ha OCHOBHOM FapMOHHUKH CHJIOBOH (DyHKIIUU.
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Tabmuua A.1 - TIpuMepsl pacdeTHBIX apaMETPOB JUIS COTJIACOBAHHBIX IBMIKEHII Ha CTALIHOHAPHOM O0BEKTE

[eiictBue O6umii auanasoH IInoTHOCTB TOMIIBL YucnoBoil koaddunueHT
CHUJIOBOK
yactoTsl, f, ['1]
Obmee Ha6mona- ) g i
3HAYCHHE, d eMBIH
MaKCHUMYyM
PackaunBanue 0,5-1,5 OauH 4eIoBeK 0,25 0,05 -
(ropu30HTaIbHAS HArPY3Ka) Ha CHJICHBE
Ha IJIOMAAKAX C
CHICHBSIMU
TInomaaku 6e3 cuacHU M 0,5-1,5 6 YeI0BEK Ha
2
M
BeprukanbHble neiicTBUs 1,5-3,0 OuH YenoBeK 0,5 0,25 0,15
IUISL CUJISTUCH ayIuTOPUHU Ha CHICHBE
CHHXpOHHBIE MTPBIKKU b 1,5-3,5 125 M2 Ha 6 JeI0BCK HA 2,1-0,15 (f) 1,9-0,17 1,25-0,11
b

BKJTFOYAs TaHIIbI - CKAYKH 2 2 3
( u waonca | @) @
Y PUTMUYCCKUE
YIpaKHEHUS) HA
TUJIOIIA KAX Oe3 CUIICHUM
IInomanku ¢ cuaCHbIMU 1,5-3,5 OauH 4eIoBeK

Ha CHJCHbE

ITNOTHOCTh Y4aCTHUKOB IOJNy4eHa B OOBIUYHBIX YCIOBHSX. J{JIsl CHIEIUANBHBIX COOBITHI MIOTHOCTh YYACTHUKOB MOXKET OBITh
Ooblie, ¥ B JIIOOOM ClIydae ee ClIeIyeT IPOBEPUTh.
b - oy Oy o O3
B kauecTBe mepBOi anmpoKCMMAIMU 3HAYCHHUS 1, i MOTYT OBITh MPUHSATHI KaK MOCTOSIHHBIC 3HaueHus 1,7, 1,0 u 0,4

COOTBETCTBEHHO.

A.1.1.3 lunamMudeckue BO3AEHCTBUS OT IPYII y4aCTHUKOB

,Z[I/IHaMI/I‘IeCKoe BOSHeﬁCTBHe, BBI3BAHHOC TpyInaMu YYaCTHUKOB, 3aBHCUT B IMEPBYIO OUCPEAb OT BE€Ca YYaCTHUKOB, MaKCUMAaJIbHOM
TUTOTHOCTH JIFOJCH Ha CANHULY IUIOIIAAXW I10JIa, KOTOPYIO OHHM 3aHUMAKOT, U CTCIICHU COITIACOBAHHOCTH HX JIBUKCHUM. HpI/IMepBI
Ppacude€THBIX 3HAYCHU U KO3(1)(1)I/IHI/I€HTOB = B 3aBHCHMOCTH OT IIJIOTHOCTH TpYIIbI JIroaei IpeACTaBJICHBI B Ta6m/1ue A.l.

BBI/IHy TOro, 4TO B Irpynme moz[eﬁ, ﬂBJ'I?HOHIeﬁC?I pere3eHTaTPIBHOI>II JJIsL BCEX CJIOCB HACCIICHU S, CYILICCTBYCT HEKOTOpAast H3BMCHYUBOCTDb

no 4acrore f, ¢azoBomy yriy bn gy YHCIIOBOMY KOO(QQUIHEHTY 7, IMHAMHYECKAs pEaKiisi KOHCTPYKIMH OyIeT CHIKATBCS, eCIH
CpaBHHUBATh €€ C TPYIIOi, IeMOHCTPUPYIOIICH Gojiee BHICOKYIO COTIACOBAHHOCTh. JIaHHBIM YMEHBIICHHBIH OTKIMK MOXET OBITh YUTEH
MPH aNMPOKCUMAI[MH C HCITOJIb30BAHUEM KOOpIUHAIHOHHOTO (akropa C(N) B critoBOH (yHKIIHH:

FOy=F@)-C) (A3)

rae N - yucno YJ4aCTHUKOB.
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KOOpHHHaHHOHHBIﬁ 3(1)(1)61(’[ 6yaeT 3aBHUCETh OT CJIOXHOCTH JBHXKCHHA. ZlJ'IS[ HIpOCTOro HeﬁCTBHH, HO,I[O6HOI‘O alJIoAuCMEHTaM,
KOOpAWHaN U MOXET PaBHATHCA CAUNHUIC; YEM CJIO)KHEC CTAHOBUTCA ﬂGﬁCTBI/IC, TEM MCHBIIC 6y£[CT COIr1aCoOBaHHOCTb. )ll'lﬂ KOMIIJICKCHBIX
,I[eﬁCTBHﬁ COTTIaCOBAHHOCTh 6y,HeT CHUJIBHO 3aBHCETh OT MHANBUAYAJIBHBIX PUTMHUYCCKHUX CIIOCOOHOCTEH YIEHOB TpyImbI. [[anee YKa3aHbI
TpHU TUIIUYHBIX CLICHApUs, O6T>${CH$IIOLIH/I€ 9Ty 3aBHCUMOCTb!

- THMHACThI - BCC TMMHACTBI ABJIAIOTCSA XOPOIIO HATPECHUPOBAHHBIMU U ONBITHBIMHU, YTOOBI KOOPAMHHUPOBATh ABUKCHHUEC B IPYIIIC -
9TO BBICOKAA CTCIICHBb COITIACOBAHHOCTH,

- 3pHUTCIN, CMOTPAINME CHOPTUBHBIC MCPOMPUATHA, - TOJBKO OTACIBHBIC JIIOAW SBJIAIOTCA XOPOIIO TPCHUPOBAHHBIMHU, HO
OOJIBIIINHCTBO JroIen 06J'Iaﬂa}0T OIIBITOM U MOI'YT KOOPAMHHUPOBATH ABHUIKCHUC B I'PYIIIC - 3TO CPECAHAA CTCIICHD COTIIACOBAHHOCTH

- 3pUTCIH, IMPUCYTCTBYIOIIMEC HaA IMOI-KOHLIEPTE, - TOJBKO HEKOTOPBHIC U3 IPUCYTCTBYIOIIMX 3pPITeJ'IefI ABJIAIOTCA  XOPOUIO
TPECHUPOBAHHBIMU U OOJIBIIIMHCTBO 3pHTCJ'[CI>i HE€ HUMCIOT OIblTa W HE KOOPAWHUPYIOT IABHIXKCHUE B TPYNIIC - HHU3KAasA CTCICHb
COrj1aCoBaHHOCTH.

sl KOMIUIEKCHBIX JIeHCTBUI CTENEeHb BIMSHUS HECHHXPOHHW3WPOBAHHBIX JBIKCHHH Ha PEAaKIHUIO JIoJeH OyaeT OTIMYAThCS IS
pa3HBIX rapMOHUK. Kak mpaBuiio, ypoBEeHb CHHXPOHH3AIMH IJIABHO CHU)KAETCSI C IOBBIIIEHHEM TapMOHUK. UTOOBI OLIEHUTH CTENEHb
KoMQopTa Ul JHI, HE YJacTBYIOIMX B MEPONPHUATHSX, B Tabnuue A.2 AaHBl 3HAUSHHS COIVIACOBAHHOCTH IS TPYII, PaBHBIX WIIH
npesblmaonmx 50 yenoBek. st rpynn U3 MATH YEIIOBEK U MEHee cielyeT UCIOJIb30BaTh KOOPIMHALMOHHEIN (akrop, paBHbId 1. [lns
TPYIII POMEXKYTOYHOIN YHCIEHHOCTH JIOIYCKAETCs MCIOIb30BaTh TMHEHHYIO HHTEPIOJIALHIO.

Tabnuna A.2 - PexomeH0BaHHBIH KoopauHauoHHbIN (akrop C(N) s oneHKd koM(popTa ITaCCUBHBIX JIIOJEH B IPYIIIIE pa3MepoM Nz
50 nns neiicTBUA "cOTacoOBaHHbBIE MPBIKKA"

CormnacoBaHHOCTb 1-s rapMoHmKa 2-51 TapMOHHKA 3-51 rapMOHHKA
Boicokas 0,80 0,67 0,50
Cpennsist 0,67 0,50 0,40
Huskas 0,50 0,40 0,30
IMpumeuanue - Januble 3HaueHUss C(N) TPUMEHSIOTCS TOJBKO JJSl TPEACTBHOTO COCTOSIHHS SKCILTyaTal[HOHHOM
Ha/ICKHOCTH.

Jn1s1 OIIeHKH DKCIUTYyaTallMOHHOM HaJeKHOCTH MPH BO3MOXKHOM IOSIBICHHU CTpaxa WM MaHUKH PEKOMEHIYEeTCsS MCIIONB30BaTh IS
BCEX FapMOHUK KOOPIMHAIIMOHHBIN (akrop 1-i rapmonuku. [y Bcex ApYyrux NercTBUN (pacKauuBaHKe, IBUKEHUS CUASIIEH ayTMTOPUH)
PEKOMEH IyeTCsi KOOPAUHALMOHHBIN (DaKTOp, paBHBI 1.

Da30BBIA Yroil I BEPTHKAIBHBIX HATPY30K, HABEJCHHBIX PUTMUYECKAMH NPBIKKAMU, MOKHO IIPMHUMATh 3a HYIIb, JUIS OCTaJbHBIX
JefCTBUI HCIONb3yeTcss KOHCEPBATHBHBIM IIOAXOX, IIpeaycMaTpHUBarommil BBejeHHe (aszoBoro cisura 90° s TapMOHHYECKHX
COCTaBJIAIOIIMX HUKE PE30HAHCHOM YacTOThI ONIOPHON KOHCTPYKLUH.

A.1.2 IBM:KeHHE 1ArOM WJIH Oer

A.1.2.1 IluHamMuyeckrie CUIbl

Cuiibl, BO3HHMKAIONE IPU X0Ap0€ niin Oere, 3aBUCAT INIABHBIM 00pa3oM OT (PM3HUECKOTO COCTOSHUS YEI0BEKa U CKOPOCTH XOb0OBI HIIH
Oera u B MEHBIIEH CTENEHU OT TUIA OOYBH W KOHCTPYKUWH Tiona. [IpruMep OTHOIICHHSI CHila/BpeMsl B BEPTHKAILHOM HAIPABJICHUH IS
OJIHOTO Ilara MoKa3aH Ha pUCyHKe A.2, a JUll MHOXKECTBA IIIATOB - Ha pUcyHKe A.3, rae cuia Q npeacTaBisieT CTaTUYECKUH Bec YenoBeKa.
Junamuueckas cuna F(f) i LENOYKH MOCIe0BATEIBHBIX IATOB MOXET OBITh MpezcTaBieHa psaoM Dypbe, 3aaHHBIM YpaBHEHHUSIMHU

s s . N
(A.1) u (A.2). 3nauenns kodddurmenTo ~ =¥ u ! g HempepHIBHOH cepMH IIATOB B PasHBIX AMANa30HAX CKOPOCTEH XOAbOBI MM
Oera mpuBeneHs! B Tabaune A.3.
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N o
Uncnosoit kod(QUIMEHT IS TOPU30HTAIBHOTO HAIpaBleHHs ~'“t B Tabmuume A.3 - HOMUHAIbHOE 3HAYEHHE, KOTOPOE HAIO
MCIIONIB30BATh U KOHCTPYKIHMH, MMEIOIIMX TOPU30HTAJIBHYI0 COOCTBEHHYIO 4acTOTy B JMaria3oHe 1/2 mepBoil TapMOHUKU JEHCTBUS

o .
xoms0bl uau Gera. DTO 3HaueHHe ~ '+ He YYMTHIBAGT BIMSHUA OOPaTHOW CBA3M MEKIY IIOJIB30BATENEM U COOPYKEHHEM, UYTO
Habmroanock, HarpuMmep, Ha Mocty Teicsiuenerus B Jlonnone (Nakamura, 2003; Dallard et al., 2001).

Tabnua A.3 - [IpuMepsl pacyeTHBIX TTAPaMETPOB JJIsl CHJI TIPU JBUKEHUU OJTHOTO YEJIOBEKa

JHetictBue Howmep rapmonuku, n O6umii fnana3ox YucnoBoii kodppuureHT Uucnosoii ko3dppunrent
BO31eHcTBYS, nf, 11 JUISL BEPTUKAIBEHOTO JULS1 TOPHU30HTAIBHOTO
HampasJICHUS, Yy HanpasJIEHUs, “nh
Xonpba 1 1,2-2,4 0,37(f-1,0) 0,1
2 2,4-4.8 0,1
3 3,6-7,2 0,06
4a 4,8-9,6 0,06
Sa 6,0-12,0 0,06
Ber 1 2-4 1,4 0,2
2 4-8 0,4
3 6-12 0,1
* Bonee BBICOKHE TapMOHUKH PEIKO SIBIIIOTCS 3HAYMMBIMH B CIIy4asX, KaCaIOMMXCS BOCIPUSATHS YEIIOBEKOM, HO MOTYT OBITh
BAXXHBIMH U151 00JIee YyBCTBUTEIBHBIX OOBEKTOB, HAXOAAIIMXCS B 34aHUU, HAIPUMED, YyBCTBUTEIBHON K BUOpAIIK KOHTPOJIBHO-
W3MEPUTENBHON anmnapaTypsbl.

JU1s. HEKOOPIUHUPOBAHHBIX JBU)KEHUH TPYIIIBl Tr0Jeld KOd(pULIHEHT KOOPAUHALIMY MOXHO IIPEJCTABUTH C IIOMOIIBIO CIIEIYIOILEro
YpPaBHEHHMSL:

cin=NIN

KoncepBartuBHBI moaxon s (a3oBOro yrjia peaausyercsl MOCPEACTBOM BBeAeHHs (asoBoro ciasura 90° s TapMOHHYECKHX
COCTaBILIOIIIX HIDKE PE30HAHCA.

A.1.3 TlogbeM H CIyCK 110 Jie CTHHIIAM

A.1.3.1 JluHaMHYeCcKre CHITbI

Harpyska ot maroB uenoBeka Ha JIECTHUIY BO BpeMsl IIOABEMA HIIH CITYCKA CYIIECTBEHHO OTIIMYAETCS 10 BEIUYHHE U 9acTOTe OT CHJI,
BOSGy)K}laCMbIX BO BpEMs XOZ[])6]>I I10 TJIOCKHUM ITOBECPXHOCTSAM. Harpy31<1/1 Ha JICCTHUIIbI, KaK IPaBUJIO, HAMHOI'O BBIIIC; IPHU 3TOM CKOPOCTH
CITyCKA C JIECTHUIIBI MOXKET COCTABIIATE OT 3 A0 4 min 4,4 maroB B CEKyHIY.

OTU NeHCTBUS MOXHO CPAaBHUTH C HOPMAIIbHON X0/16001 OT 1,5 110 2,5 1maroB B cekyHay. [Ipu 3TOM JOJIKHBI YUUTBHIBATHCS TOJBKO 1B
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MepBble TAPMOHMKH MpPHU NPEJCTABICHUM JAWHAMUYECKMX HAarpy3oK Ha JiecTHULY B Bujae psnoB Dypwe. [Ipennaraempie 3HaYeHHS U
YaCTOTHBIC AMAIA30HbI, B KOTOPHIX OHU CUMTAIOTCS MOCTOSHHBIMH, PUBECHBI B TabmuIe A.4. OcTanbHyro HH(opMaIuio cM. B [2].

Ta6nnua A4 - HpI/IMepI)I PacuYC€THBIX MapaMeTpOB UIsI CUJI, B036y)1<)laeMI:IX OJHUM YCJIOBCKOM, MNOAHUMAIOIMMCS UJINA CITYCKAarOIMMCS 110

JIECTHUIIE
[HeiictBue Howmep OO6umit quarnazon Yucnooii kodppuureHT Uucnosoit ko3dpdunment
TAPMOHHKH, 1 4acTor, nf, I'a VISl BEPTHKAJIBHOTO VIS TOPU30HTAITBHOTO
Gy Cnh
HalpaBJIeHUs, - HampasJieHus, -
Tlorsem nnu cyck o 1 1,2-4,5 1,1 Her nannbIx
CTYIIEHbKaM JIECTHUIIbI
2 2,4-9 0,22

A.1.4 Yaapuble HAarpy3ku OT BO3/ielicTBUS JIoaeii

A.1.4.1 lunaMudecKkue CUIbl OT YIAPHBIX HArpy30K, IPHIJIOKEHHBIX YETIOBEKOM

HﬂeaﬂHBHpOBaHHBIﬁ HUMITYJIBC CHUJIBI B PE3YJIbTATC COCKOKA YCJIOBCKA C pPa3sHbIX BBICOT IOKa3aH HAa pUCYHKE A4, HpI/IMepI)I OTHOLICHHU A

£ £
MMKOBBIX CHJI * M&% K BeCy 4enoBeka O M NIMTENBHOCTE 2 JUIsl pasHBIX BBICOT /i IPUBECHBI B TAabauIe A.5.

PucyHnok A.4 - TIpumep uaeanu3upoBaHHOIl (pYHKIUU CUIA-BpeMsl /I € IMHUYHOTO0 YIAPHOI0 BO3elCTBUS OHUM YeJI0BEKOM

Ftya

3

‘_f
/’_
f,

e

Tesfsnd £
t - Bpems, ¢; F(¢)/Q - HOpMUpOBaHHAas aMIUIUTYIA; wax /& HOPMHPOBAHHAs TUKOBas Cuiia; 2 - “4 - INTENbHOCTh UMITYIIBCA, C

~ ¥

Pucynox A.4 - Ilpumep uaeanu3upoBaHHON GyHKIMH CHIa-BpeMs Ul €AMHUYHOTO YAAPHOTO BO3ACHCTBUS OTHUM YEJIOBEKOM

Tab6muia A.5 - [IpuMepsl OTHOIICHUS Froex 10 " JUIUTETBHOCTH ! VISl COCKOKa OJIHOTO YeJIOBEKa C pa3HBIX BHICOT /1

h(m)

0,20

0,40

0,60

0,80

I |
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P 10 8 10 12 14

£ ©) 0,05 0,04 0,03 0,02

IIpunoxenue B (cnpaBounoe). [IpuMepsl BUOPALMOHHOI0 aHAJIU3A

[Ipunoxenue B
(ctipaBo4HOE)

B.1 Moz[e.nnponal-me CTPOCHMS UJIHM KOMIIOHEHTa

Jlnst Toro 4ToOBb! cenaTh MPABUIIbHEIA BEIOOP JUHAMHUYECKON MOJENH, TpeOyeTcsl OolpeaeneHHbIi onblT. Mozielnb cinenyeT BEIOMpath ¢
y4eTOM KOHCTPYKTHBHBIX OCOOCHHOCTEH COOpYXCHHS M BUAA JUHAMUYECKOTO BO3NEHCTBHS, HEOOXOMMMON CTENEHBIO TOYHOCTH U
JIOCTYIHBIX CpeAcTB aHanu3a. Cuiia, MpUIIOKEHHAas K CTPOSHHIO, MOXKET Taioke 3aBUceTh 0T AUX onop uctouHuka Bubparnuu. IIpumepst
peleHu i BUOPAIIMOHHBIX MPOOJIEM B 3aBUCHMOCTH OT THIIA BO3JCHCTBHSI MpUBEIeHBI B Tabnuie B.1.

IIpuMepsl BO3MOXKHBIX BApHAHTOB MOJEIHPOBAHUS yKa3aHbl HUXKE.

a) PemeHus B aHaIMTUYECKOM BHJIE METOAAMU MEXaHUKM CIIOIHBIX cpel. Kak mpaBuio, 3T pellleHus HOAXOMIT IS pacdeTra
MPOCTBIX, C YETKOH KOHCTPYKTHBHOW CXEMOW COOpYKEHHH WM (DparMeHTOB, M3 MaTepHaJOB C OJM3KUMH CBOMCTBaMH (HAmpuMep,
KOHCOJIb, CBOOOZHO ONEpThI Opyc, cTep:KHU, ruOkas noixycdepa). Mcnonb3ytoTcss HopMalbHble (GOpMbI KOIEOaHUN M METOMbl PEILCHHS
BOJTHOBBIX 3a/1a4.

b) Mopnens cocpenoToYeHHOro mnapaMerpa. B 3TOil MoIeNnu HCIIONB3YIOTCS JUCKPETHBIE MAcChl M JKECTKOCTHBIE XapaKTepPHCTUKH,
KOTOpBIE TOCTaTOYHO TOYHO COOTBETCTBYIOT (M3HUYECKOH CHUCTEME NPH €e MOACTMPOBAHUHU (HAIIPHMEP, MACcChl, COCPEIOTOUCHHbIE Ha
Ka)KIOM 3TaXK€ MHOTOITaKHOTO 37jaHus). HempepbIBHbIE CTPYKTYpPBI M Cpela OCHOBAHUS MOTYT OBITh TaloKe CMOJIEIIMPOBAHBI C TOMOIIBIO
JVMCKPETHOW MOJENU NpPH YCIOBUH, YTO BHIOMPAETCS NOCTATOYHOE YHCIO JJIEMEHTOB, C TeM YTOOBI XapakTep KoJeOaHWN M yCHIIHS B
MOJIENU ¥ peanbHoi cucteMe Obuth Onm3ku. HopmanbHble BUABI BUOpannu (coOCTBEHHBIE (POPMBI CHCTEMBI) MOTYT OBITH IONYYEHBI U3
XapaKTepUCTHYECKOTO YpaBHEHUS U ypaBHEHUH (opMm.

¢) Mogzenp Ha OCHOBE METOJ]a KOHEUHBIX M MPEIETbHBIX IeMEeHTOB. KOHTHHYYM NpencTaBisieTcss JUCKPETHBIMU 3JeMEHTaMH, 4Yel
pasMep M IUHAMHYECKHE CBOWMCTBA ONPENEIIOTCS XapakTepoM IpoOsieMbl, KOTOPYIO Hamo pewarts. Jas KOHTPOIS MOTYT OBITh
MCIIOJIb30BaHbl PE3y/IbTaThl pacyeTa U UX aHaJI|3 TUIIOBOM MOJIENIN WIJIM METO/Ibl BOJTHOBOM TMHAMUKU.

d) VopomeHHas auHamMpdeckass MoJelb. B OTAENBHBIX Cilydasx OUHAMHUYECKas CHCTEMa C paclpeleleHHOH Maccoil MOXKeT OBITh
IpeJcTaBIeHa YKBUBAICHTHOI MOJIENBIO KaK CHCTEMa C OJHOH CTENEHBIO CBOOOJBI, KOTOpas MMEeT TaKhe ’Ke COOCTBEHHYIO YacTOTy H
UAECHTUUHYIO YIpyryto aedopmaruio (popMy konedaHHi) MpH BO3AEHCTBUU TaKoil ke AUHAMUYECKOH Harpys3Ku.

€) AMIUTUTYHO-YaCTOTHbIC xapakrepucTuku. AUX Moryr ObITh MOJIy4eHBI 1O pe3y/JbTaTaM aHalW3a CHCTEM P TAPMOHHYCCKUX
BO3JCHCTBUSIX.

Tab6muia B.1 - HekoTopble METO/IbI pellicHus] BHOPAIMOHHBIX IPo0IeM

Knacc (cm. 6.2) Xapakrep BO31€iCTBHS IIpuMep MaTeMaTHYECKOTO METOA
Kimacc A Cuila UM CMeleHre ecTh QYHKIUS BpEMEHH U JunaMuueckas MOJeNTb KOHTUHYYMA B OJTHOM, JBYX
IIPOCTPAHCTBA UJIM TPEX U3MEPEeHU X (IPOXOXKIEHUE BOJIHBL,

TMHAMHKA KOHTHHYyMa)

Knacc B Cuia wii cMenieHne ecTh (GyHKIHs BpeMEeH!
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1) lunamMuuecKre CHIIbI AYX, ummynascHass AUX
2) luHaMu4ecKue CMEeHHU S IepenaTounast GyHKIWS, GYHKIIHS YCUICHUS MO
4acToTe

3) AMIUTATYZIA WIK CTIEKTP MOIIHOCTH UCTOYHUKA || DYHKUMS YCHUIICHHS WK KBaJpaT QyHKIHMH YCHIICHUS

4) YpoBeHb BUOpaIli KCTOYHUKA (I.M.S., TTHK) DakTOpH! YCUICHUS
5) DHeprus y HCTOYHHKA 3aKOHBI PAaCIPOCTPAHEHUS U OCTa0IEHUS BOJIH B
cpere

[Ipumeuanue - DMOUpPHUYECKUE XaPAKTEPUCTHUKH HCTOYHHMKA MOTYT IPUHUMATh (OPMY YIPOIIEHHBIX MaTeMaTHYeCKHX
MOJIEJICH, HATIPUMEP CHUCTEM C OJJHON CTENEHBIO CBOOO/IBI.

B.2 OnpeaeJjieHne IMHAMMYECKHX XapPAKTePHCTUK KOHCTPYKIMH AaHAJIUTHYECKUM WM YHCIeHHBIMH MeTOAAMM

K METOAaM, KOTOPBIE JOCTATOYHO MMPOKO NMPUMEHAIOTCA TP BBIYUCIICHUHU JUHAMHWYCCKNX XapaKTEPUCTUK KOHCTPYKIITUH, OTHOCATCA:

a) Pemienrie B aHaTuTHYECKOM BUJIC ypaBHeHI/Iﬁ JABHXXCHUS.

b) Ipouenypa mocnenoBaTeIbHOIO MHTETPUPOBAHMS MPHU pacdeTe BUOpaTropa, MOABEPTHYTOTO CHEIHAILHOMY BO30YXKICHHIO. DTO
MOXET OBITh BBHIMOJHEHO BO BPEMEHHOW OOJIaCTH ¢ MOMOIIBIO HHTErpalia CBepTKH (MHTerpana Jroames) WiK Mpoueaypbl YHCICHHOTO
WHTETPUPOBAHUS, UJIU B YACTOTHOM 00JIaCTH C MOMOIIBI0 ipeoOpazoBannit Dypee niu Jlamnaca.

¢) Crnexkrp OTKIMKAa MJIM METOJ YAApHOro BoO3JeWcTBUA. JlaHHBIH MeTOX AaeT NMUKOBBIK OTKIMK JjIsi BUOpaTopa ¢ HM3BECTHBIMU
3HaUYEHHEM YacTOTHI (MJIM MepHoja) BUOPAlMN U apaMeTpoOM 3aTyXaHUsl, KOIa KOHCTPYKIIMH MOABEPraloTcs 33JaHHOMY BO3MYIICHUIO.
JIist OTKITKA TIPY MHOTHX BHJIaX KOJIeOaHHH HEOOXOANMO BBIOHPATH MOIXOIIII METOT CyYMMHPOBAHUS OTICIBHBIX (opM KoeOaH M.

d) Meroapl chyuaiiHbIX KoyleOaHWH. JlaHHBIE METOJBI JAIOT OTKIMK BHOpaTopa Ha BO3MYIIEHHE, HMEIOIEe OIpeeICHHbBIC
CTaTHCTHYECKHE CBOMCTBA. [IPHCYTCTBYIOT CTallMOHApHBIE W HECTallMOHapHble KoneOaHus. Kak mpaBHIO, JOJKHBI OBITH HW3BECTHEI
nepenaToyHble GyHKIUY MU JMHAMHYECKIE CBOHCTBA KOHCTPYKIIMH.

e) Boruncnenue HUMITYJIbCHOI'O OTKJIIMKa, T.C. OTKIMKa BH6paTopa, Y KOTOPOTO COOCTBEHHBIHN nepuon GOHBHIG, 4YEM IJIUMTCIBbHOCTD
HUMITYJIbCAa. IIukoBas HauaabHAs CKOPOCTb MOXCT OBITH YCTaHOBJICHA JaHHBIM METOJAO0M.

f) BMHI/IpI/I‘IeCKI/Ie npoueaypasl. OHH MoT yT AaThb YOOBJIETBOPUTEIBHBIC PE3YIbTATHI AJI1 HEKOTOPLIX KIIaCCOB 3ada4v. Takue npouenypsl
BBIBOJATCA 1100 Ha OCHOBE OKCIICPUMCHTAJIBHBIX NJaHHBIX, 0o u3 annponcchaum‘/'l MaTeMaTUYECKOU MOJICIIN. Onu MOTYT BKIIIOYaTh B
ce0st OCHOBHBIE ITOJIOXKEHHS U KpUTCPHUH, HO 4aCTO OTpaHUINBAIOTCA 00J1aCTBIO IPUMCECHCHU .

B.3 JlnHamMu4e cKHil aHAIN3 Cle HUAJTBHBIX KOHCTPYKIMIA MJIH 3J1eMEeHTOB

B.3.1 Koncrpykuust 31anus

B.3.1.1 Ycunenue konebaHuii B 37aHUU

Eciau xonmeGaHusi ompenensrorcss y CTeHbl HojBana Wid (pyHIaMeHTa 3JaHHsl HEOOXOAMMO YYHMTHIBATh BO3MOXHOE YCHJICHHE
KONeOaHM BHYTPH 3IaHHS B MECT€ DacIllOJIOKEHUs NpUeMHUKa. B cimydae, Korma mOApPOOHBIA MPOTHO3 BIHSHUS KONeOAHWH Ha
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KOHCTPYKIHMIO SIBJISIETCS OOOCHOBAaHHBIM, YPOBHH KOJIEOAaHUH MOTYT OBITh BBIUYMCIIEHBI YMCIEHHBIMH METOJAMH HIM IOCPEICTBOM
HU3MEpEeHUH.

Jlyis ycTaHOBHBIIMXCS KOJIEOAHU YCHIJIGHHWE CUTHAJIOB OT MCTOYHHUKA K MPUEMHHKY 3aaaeTcss AUX, KoTopast MOKET ObITh MOJTYyYCHA U3
pelleH s ypaBHEHUH IBUKEHUS WM ITyTeM JKCIIepuMeHTa. J{JIs mepeXxoaHbIX peKMMOB KoJeOaHUil n3MeHeHUe KOIeOaHUi BO BPEMEHH
MOJKHO OIpPEAETUTH TYTEM YHCICHHOTO UHTETPUPOBAHMS UM MHTerpana J(roamers.

JemrnupoBaHue SBISETCS BAXHBIM IapaMETPOM IPH OINpENeICHHH AMHAMUYECKONH peakiuu KOHCTpykuuii. [TostoMy nmpu BeIGOpe
MOJIeTIH W MapaMeTpPOB 3aTyXaHMs HAIO YIUTHIBATH THII KOHCTPYKIMH M aMIUIATYIy PeakuHuu. 3HaUeHWsS MapaMeTpoB AeMI(HPOBAHUS
CllelyeT OIpeAeNsaTh IO BO3MOXHOCTH, IO 3aluCsM CBOOOAHBIX KoneOaHuil. Hekoropble mnpenoxeHHble KO3(UIIHEHTHI
JeMIIUPOBAHMS, WCIONB3yeMble JUIS BBIUHCICHHS PEAKIWM KOHCTPYKIHM Ha BETPOBBIC HArpy3ku, cocraBmsor 0,01 mmst 3maHmit co
cTanbHbIM KapkacoM U 0,02 st 3paHui ¢ 6ETOHHBIM KapkacoM. JIpyrue KOHCTPYKIUU MOTYT UMETh MEHbIME 3HaueHUs (cM. Tawke ISO
4354).

B.3.2 KoMnoHeHTHI 30aHus

B.3.2.1 ®yngamenTh

JuHammuueckoe TOBEAEHHE JIEMEHTOB (yHIaMEHTa MM LEeNbIX KOHCTPYKIHMH OMHPAIONMXCS Ha TPYHT, M B3aHMOJCHCTBHE MEXKIY
KOHCTPYKIIE M TPYHTOM HAJ0 paccMaTpuUBaTh B paMKax OOIMX MpoOsieM BUOpalMy, KOTOpas YYUTHIBACT BJIMSIHHUE TIPYHTA Kak
Tepenaromiei cpepl.

B.3.2.2 Banku 1 moisl

Peakuuy KOHCTPYKTHBHBIX 3JIEMEHTOB 3/IaHHS Ha NEpeABM)KEHHUE JIF0/IEH MIaroM min 0eroM 3aBUCUT OT XapaKTepUCTUK KOHCTPYKIUI
U MHTCHCUBHOCTH BO30Y)KIaeMOH HAarpy3Kd 4eIOBEKOM HJIM rpynnoi joaed. OulyrnMbie KojieOaHHs Moja HAOMIONAOTCS TJIaBHBIM
00pa3oM Ha MEKITYITOKHBIX MEPEKPBITHAX C JUIMHON TpoJieToB oT 3 10 20 M. {71t HeGONBIIMX MPOJIETOB XapaKTePHUCTUKH AeMIT(GHPOBAHS
U JKECTKOCTH OOBIYHO OTPaHMYUBAIOT KOJIcOAHMS Ha ONPE/ICICHHBIX 3HAUCHUX, Ha OoJiee JUIMHHBIX MTpoJieTax o0m@as Macca NepeKphITUs
BO3pacTaeT, M PeaKiys 1oJia CTAHOBUTCS He3HAYHTENbHOM. TeM He MeHee OIIyTHMBble KOJIeOaHHsI MOTYT HaOIIOJAThCS MPH PE30HAHCE
HEKOTOPBIX MEXKAYITAKHBIX MEPEeKPHITUH BO BpeMs JBWXKEHUS maroM. KoneOaHUs MOryT TalKe IepenaBaTbCsi Ha COCEIHUE
MEXIIYITaXKHBIE MEPEKPBITHS WM 3TaXKH B 3aBUCHMOCTH OT WHTCHCHBHOCTH BO30Y)KAEHHS W AWHAMHYECKHX CBOWCTB KOHCTPYKIIHH.
TIpumMepsl AMHAMUYECKUX BO3CHCTBUN, BO30YKIAEMbIX JIFOJJbMHU, TPUBEICHBI B MPHIIOKEHUH A. MeToibl aHaau3a JUist IPOSKTUPOBAHHUS
M OLIGHKH MEXITaXXKHBIX MEPEKPHITUN TAl0TCS B CChUIKAX Ha padoTsl [1], [11], [15], [13].

B.3.2.2.1 lunamMuyeckue CBOICTBA MOJIOB

J1s mporHo3upoBaHus KoyiebaHUi OaloK U MOJIOB TPEOYIOTCS XapaKTepUCTUKH BHOpAIMK, aCCOLMUPOBAHHBIC YaCTOTHI M 3HAYCHHS
nemndupoBanus. [IpuMepsl 3HadeHUH 1eMIUPOBaHNUS UL HEKOTOPHIX TUIIOB MOJIOB MPUBEIEHHI B Tabnuie B.2.

I[J'IH BBIYUCIICHUA TUHAMAYCCKOTO OTKIIMKA 1 OLICHKHA B OTHOLICHUH ITPUEMIIEMBIX KDUTECPUCB 3KCHHyaTaI_[I/IOHHOI\/’I HAaAC)KHOCTH I10JIOB,
0OBIYHO BCTPCHAIONMXCSA B 3JaHUAX, MOXXHO BBIACIUTD ABC KAaTCTOPUHU ITOJIOB:

a) HU3KOYACTOTHBIC MOJIBI C OCHOBHOM COOCTBEHHON 4aCTOTOM Jo menbie 8-10 I';

b) BBICOKOYACTOTHBIE MOJIBI C Jo cebie 10 I'o.

B.3.2.2.2 Peaxiiys noja npy NepeABUKEHUN 1IAroM U Oere

Konebanus mona mpu nepeaBUKEHHWH MATOM MM Oere MOryT OBITh BBIYMCIIEHBI, €CIIM W3BECTEH XapakTep H3MEHEHUs CHIIBL,
TEOMETPUYECKHE pa3Mepbl M ITUHAMHUYECKAE XapaKTePUCTUKH I0JIa, U3 PELICHUS YpaBHEHHS IBWXKCHUS B BHUJAC HHTErpaja CBEPTKH
Hroamenst. [Tpu cornacoBaHHOM X0ap0€, Oere MM MapIIMpOBaHUHU MO MY3bIKY HIIH ITOJ pUTM OapabaHHOTO 0051, WA APYTUX CHHXPOHHBIX
MepeMeleHHX, HaJI0 IPUHUMAaTh BO BHUMaHUE JelcTBUE 0oJiee 4eM OJIHOTO 4YesioBeKa. J[iis XOpollo corlacoBaHHBIX JIBHIKEHHI TPYIII
Jroniel oOImMii BUOPaMOHHBIH (KT eCTh CyMMa OTIENbHBIX BO3IEUCTBHM, KOTOPBIE AaJyT BEPXHUI IIpeieN MPOrHO3UPYeMBIX YPOBHeEH
koneOanuii. [y OONMBIIMX TPYIIT MOXKET OBbITh MPUMEHEH nepexoaHoil MHoxuTtenb C(N), Kak mokaszaHo B npuioxeHun A. s mozaeH,
NepeceKaomX IMOoJ, CIeIyeT PacCMOTPETh OTPAaHWYEHHYIO MIMTENBHOCTh BO3OYKAEHHs IPH OIEHKe OTKIMKAa Ha JTO BO3ZACHCTBUE.
Pemenne MoXeT OBITh ITOTY4EHO pacYETHBIM MyTEM C PACCMOTPEHHEM BO3ICHCTBUS, KOTOPOE IIPUHUMAETCS HETIPEPBHIBHBIM.

J1J1 HecoryTacoBaHHOTO XOXKICHHUS MM Oera rpyIiibl JII0JISH MOKHO OLICHUBATh CHUJIB, ICHCTBYIOIE HA TIOJI TaK, KaK yKa3aHO B OOIMX
YyepTax B IPUIIOKEHUH A, C TTOMOIIBIO KOOPAMHAIIMOHHOTO (JaKTOpPa, 3aJaHHOTO ypaBHEHUEM (A.3).
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B.3.2.2.3 Ouenka koneGaHMi 110J1a IPU COTIACOBAHHBIX JIEHCTBUSIX

Psin H}OHeﬁ, UAYyIX, 6eryn11/1x WK MMOATIPBITMBAOIMX CHHXPOHHO YaCcTO B COIPOBOKACHUU MY3BIKAJIbBHOI'O pUTMaA, MOTYT BO36y)KZ[aTI)

KoJieOaHusl ToJia 0 3HAYMMBIX ypoBHE#H. JIJ1s1 pABHOMEPHO paclpeAeeHHON HAarpy3Kd YCKOPEHHE “max g cepeiHe TpoJieTa 0aIo4HO
KOHCTPYKIIMH MOXET OBbITb I1OJIy4EHO 110 METOJaM, IpeAcTaBIeHHbIM B [11] u [15].

TpuMepbl 3HaUYCHUH pacYETHBIX MapaMeTpoB KOI(MDUIIMESHTOB 3aTyXaHUs JJIs Pa3HbIX pa3MEPOB U KOHCTPYKTHBHBIX PEIICHHH MOJIOB
npuBeAeHbI B Tabnuie B.2.

[pu onpeneneHny aMILIUTY] CIEAYeT CyMMHPOBATh BKIAABI OT Pa3HBIX TApMOHHK BO30YKIAIOIIMX CHJL.

Tabmuua B.2 - [IpuMeps! 3HaYeHUH eMITQUPOBAHHUS TSI OCHOBHOTO THIIA ITOJIOB B 3JaHUSX

Tun nona [uprna nponaeToB JuIst KoaddunuenT 3aryxanusi, 101eld 0T KPUTHYECKOTO
3aJaHHBIX
K03¢(pUIIMEHTOB
neMipupoBaHus, M
Tunuanas Haun6onpmas 3HaueHus I
HIMPHHA IHMpHHA MPEeIBAPUTEIIEHOTO
pacuyera 1moyoB 0e3
TOKPBITHUS

CranbHoii Opyc/0eToHHAs TUINTA, 9-15 0,8-3,0 0,6-7,4 1,3
cBO0OOIHO orepTas
CranbHoii Opyc/0eToHHAs TUINTA, 4-8 1,0-5,0 0,8-8,6 1,5
HeTpepbIBHAS KOHCTPYKIIUS U3 TUTAT
MEXY CTEHAMH
TIoTHOCTBIO MHOTOCIIOMHEIE CTAJIBHBIC 6-20 1,5-5,0 0,5-8,0 1,8
GaNKy ¢ )KECTKUMH YIIOpaMH B
OCTOHHOI TIITHTE
IIpeaBapuTenbHO HANPSHKEHHBIA OETOH 2-15 0,8-3,0 0,5-6,5 1,3
3aBOJICKOIO M3TOTOBJICHUS
ApMUPOBaHHBINH OETOH, MOHOJIUT 5-15 1,0-3,0 0,6-5,0 1,5
Tlonbl Ha nepeBsHHBIX OalTkax 2-9 1,5-4,0 1,0-5,5 2,0

Ipumeuanne - KodhdUImeHTsl 3aTyXaHUs 3aBUCAT OT TUIA KOHCTPYKIUHU, MaTepUalia, HATUYUSI HEKOHCTPYKTUBHBIX 3JIEMEHTOB,
CpOKa CITY’KOBI, COCTOSIHUSI KOHCTPYKI[MHU, aMILTUTYbl M 4acTOThI BUOpanuu. it OETOHHBIX COOPYKCHHI HaJMYUE MIIM OTCYTCTBHE
TPEUIMH TaKKe SIBJIAETCS onpenensonmM hakropom. st m000i GopMbl KOHCTPYKUUK THUII COETUHEHUS M THII UCIOJIb3YeMOH OIOpPHI
UTPAIOT BAXHYIO POJIb B TAIICHUH KoJeOaHui. J[s MEKAYyITAKHBIX MEPEKPBITHI MPUCYTCTBUE KAKOTO-JTHOO OTIIEIOYHOTO MOKPBITHS
0JIa WJIH TIOTOJIKA MOYKET YBEIMYMBATh ralllCHUE KOJIeOaHU B 3HAYMTEIBHON CTETICHH.

Korzna xputuyeckas Touka BOCHPHATHS BUOpalMK HE HAXOIAUTCS B LEHTPE CBOOOIHO ONEPTOro IpojieTa ¢ PABHOMEPHOH Maccoi u

JKCCTKOCTBIO, KaK YKa3aHO B BBIIIC YIIOMSAHYTBIX pacueTax, NpeACIbHOC YCKOPEHHNEC  roax MOXET OBITh YMHO>KEHO Ha:

- sin( 7% /L) ot cBOGOTHO OIIEPTHIX KOHCTPYKIHUIA,
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- [6(x/L) ! -4(x/L)3 +(x/L) 4]/3 JUTs GaJTOUHBIX KOHCOJIEH, TN
- 0,5[1-cos(2T* /)] mist KOHCTPYKIHHA C 3a€NaHHBIMH KOHI[AMH,

IJ€ X - PAaCCTOSHUE OT MECTa, Ii¢ (PUKCUPYIOTCS BUOpaLuu, 1O OIOPBI, M;

L - nnmuHa mposnera, M.
CrenpanbHoe BHUMaHHE HEOOXOOUMO YAEIATh MPOTHO3Y aMIUIATY KoyieOaHWH Ul MOJO0B HA TMOKMX OMOpax WM HMEepeKphITUi ¢
MHOTOIPOJIETHBIMH CTPYKTYPHBIMU KOH(UTYpanusMu. PekoMeH 1yeTcst HCIoNIb30BaTh MOIHBINH MOAAIBHBIN MTOAXO0/] I 110 MEHbIIEH Mepe

IpUOIU3UTENBHBIN pacdyeT yIpyrux CBOMCTB MaTepHaloB, Kak I puMepa ¢ MetonoM Penex-Putia nnm annpoxcumanueii Cayrsaina-
Jankepmnu.

B.3.2.2.4 OTxinuk nona Ha €AMHUYHBIE UMITYIIBCHI

21_]'15[ TCX CJIy4acB, KOrga MMIYJIbCHYIO HAarpy3Ky HaJl0 IpUHUMATb BO BHUMAaHUC, PCAKIUIO CUCTEMbI MEXKIYDTAXKHOTO IEPECKPBITUA HA
e,E[I/IHI/I‘IHHﬁ HUMITYJIBC MOXXHO BBIYMCIIUTH C TOMOIIBIO:

a) unTerpana J{roamens,

b) npeobpazoBanus Oypee,

C) anmpoOKCHMAIIUH UMITYJIBCHOTO OTKIHKA,
d) ApyruMu YMCIEHHBIMH METOIAMH.

B.3.2.2.5 IlpuGnu>keHHbIE METObI BBIYUCIICHHS IIPU UMITYJILCHOM BO3JECHCTBUU

TIpuGnuKeHHbIE METOJBI JJISl BBIYMCICHHS PEaKIUU TEPEeKphITUS Ha YIapHble BO3ACHCTBUS, BBI3BAHHBIE JIIOJBMH, COCTOST W3
OTIpeJIeIICHUs] SKBUBAJICHTHON MOJAIbHON MACCHl M TPUBEJICHHOMN JKECTKOCTH MEPEKPBHITUS U IUIOIAAN KPHUBOH cuma/Bpems (P/Q) mis
paccMaTpuBaeMoro yaapa. Takas nporenypa sBJIsSeTcsl J0CTaTOYHO TOYHOM.

Jis mpuGIMKEHHOTO MPOTHO32 BUOPAIIMOHHOTO OTKIMKA MEXIYITaKHBIX IEPEKPhITUH MPU yAape MPeANOYTUTENFHO UCIIOIb30BaTh
9KCIIEPUMEHTAJIbHBIE U3MEPEHUSI MJIM TEOPUIO YAApOB.

B.3.2.3 IlemmexoaHble NEPEXOab

[lemexoaHble TIEPeXoabl UM MOCTHI, HCIIOJIb3yeMbIE TJIABHBIM 00pa3oM Ul IBHKEHUS MEIeX0A0B, IT0ABEPraroTcs BO3ICHCTBUSAM OT
JroNeH, MAYNMX, OCrynmX WM TNPHITAIONMX, a Talke BO3ICHCTBHAM BeTpa. XOTS MEIIEXOAHBIC IEePexXo[bl YacTO MOXKHO CUHUTATh
aHajoraMu Oajiky, HEOOXOOMMO YYUTHIBATh BO3MOXKHOCTh BO3HUKHOBEHHS TOPU3OHTANBHBIX KolieObaHWi. JlaHHBIE KOJNEOaHUS MOTYT
3aBHCETh UJIM HE 3aBUCETh OT BEPTUKAILHONH CHHXPOHHU3AIUU.

AMIIUTYIBl KOJ€OaHHH OT OJHOTO YENIOBEKa HJIM TPYIIBI JIO/ICH, NeWCTBYIONMX B YHUCOH, MOTYT OBITh PacCUMTAaHbI MCXOIS U3
NPUHLUIIOB CTPYKTYpHOH nuHamMukd. CM. MpHIIOKEHHEe A Ui MPUMEpOB CHIIOBBIX (yHKumid. s cBOOOIHO omepToil OamovHOi
KOHCTPYKIIMM YCKOPEHHUE MOXKET ObITh BBIYMCIEHO METOIOM, HU3JIOXKEHHBIM B o0mmx ueprax B B.3.2.2.3. Jlns MHOromposieTHou
HENPEePHIBHOW KOHCTPYKIIMH HEOOXOANMO YIUTHIBATH H3MEHEHHS )KECTKOCTH M €€ SKBUBAJICHTHYIO MOJAIBHYIO Maccy.

Z[IIH MEHICXOJHBIX MEPEXOA0B C TOPHU30HTAIBHBIMHUA COOCTBEHHBIMU YaCTOTAMH MEHBIIE 1,3 I'm H€O6XO,Z[I/IMO YUUTBIBATh BJIMAHUC

TOPH30HTAIBHBIX KOJIEOAHUl, BHI3BAHHBIX JBIDKCHHEM IIemexonoB miu OeryHoB. Cm. mpumep B [12]. B orcyrcTBue 0oiee TOYHBIX
JTAHHBIX MO’KHO HCIOJIB30BATh 3HAYCHUS KOAPPUIIUEHTOB AeMI(UPOBAHUS IS BEPTUKAIBHBIX KOJIeOaHUH B Tabnuie B.3.

Ta6mma B.3 - TIpumeps! 3HaueHNi qeMIpupoBaHIs JUI BEPTHKATEHBIX KOJICOAHHH MEMeX0IHBIX IIepPeX010B

Tun HanseMHo# HacTi nepexosia Koodduuuent remmduposanus &, xoneii ot

KPUTHYIECKOTO
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Cranb ¢ acGaabTOBBIM MM SMOKCHIHBIM ITOKPHITHEM IOBEPXHOCTH 0,5
MHorocaoifHas cTans/6eToH 0,6
[penBapuTensHO HANPSDKEHHBIN MIIM apMUPOBAHHBIH O€TOH 0,8

B.3.3 PacnpocTpaHeHue Koj1e0aHuii B IpyHTe

B.3.3.1 OGipe 3ameyaHust
Pacnipoctpanenue KojaeGaHUuil B TPYHTE SIBISETCS CIOKHBIM MPOIIECCOM M C MPAKTHYIECKOW TOYKH 3PEHHS TOJIBKO HEKOTOPBIC CIydan

MOTYT OBITH HCCIIEIOBAHBI C TIOMOIIBIO AHATUTUIECKUX 3aBUCHMOCTel. [IoaToMy sMIuprudecKkne MeTobl, Kak MPaBUI0, UCIIOIB3YIOTCS B
KOMOMHALIUHU C pe3yJIbTaTaMU U3MEPEHUH.

B o6mem ciydae KoneGaHMs C aMIUIMTYAOH @, MCXOISIME OT MCTOYHMKA ¢ aMmumTygoii %0, Moryr GbITh HpencTaBieHBI Kak
pou3BeeHNe Kod(ppHIIeHTa TeoMeTpruieckoro ocnadieHus C 1 kodhduuenta neMnpupoBaHus Mmatepuana D:

a=agCl B.1)

Oyukuust C 3aBUCUT OT TUIA BOJHBI (BOJHBI CIBUTa, KOMIPECCHOHHBIE BOJIHBI, TTIOBEPXHOCTHBIE BOJHBI U T.I.) © OT T€OMETPHH
MCTOYHHMKA (TOYCYHBIH HMCTOYHHK, JIMHEHHBbIH UCTOUHUK). KosdduuueHnt nemmdupoBaHusi marepuana MOXKET HMETh Pa3Hbie (OPMBI
YaCTOTHOW M aMILTUTYIHOW 3aBUCHUMOCTH.

XapaKrep PacIipoCTpaHCHusi BOJIH B TOMOTEHHOMN Honycd)epe B CJIydac, KOrla HMCTOYHHUK MOXCET CHUTATBCA CTAlMOHAPHBIM B
IIPOCTPAHCTBEC, a CBOWCTBA Marepualia sBJIATCA HE3aBUCUMBIMU OT YaCTOTBI U aMIIJIMTYAbl, ONCHUBACTCA CICAYIONIMMHA 3aBUCUMOCTAMMU !

C=(nin" (B.2)

D= exp[-2ngr—m)ii] (B.3)

OrnaBieHue

rae & . kodquninent aemndupoBaHus MaTepuana cpeabl pacpOCTPaHEHUS;
e [lpenucioBue

* Beenenug
HHE OT UCTOYHUKA,
. 0JIaCTh IPUMCHCHHUS
J 2 HopMaTrBHBIE CCBUIKA
X - lvHa BOJHEI KOJICOAHMI;
e 3 !gpMI/IHLI 11 OHpPCACHCHUS
* 4 Onucanue npobaeMbl BUOpAUK

A HICTT BI/IFa) BJOJIb MOBEPXHOCTH

o 53 BBI/DKGHI/IG TPAHCHOPTHBIX CPEACTB (IOPOKHBIX U PETbCOBBIX)
{

HELOT OKPECTHOCTU IMOBEPXHOCTHU.

o 5.5 JleATenbHOCTD YEI0BEKA

Jns S fiiBeTeOpcTOUHN KA BEPTUKAIIBHBIE CUITBI HA TOBEPXHOCTU THOKOM TTOIyChEpHI:
o 5.7 3CMHCTQ}ICCHHH

JKaTuAd 1 C,I[BI/IFa) BIOJIb ITOBEPXHOCTH.

o 6.3 qI/ICHeHHaH OLICHKA YPOBHEW BUOpaIUu

130 PaHAOTCA BOJIHBI, IPAKTUYCCKH HUKOrJa HE CYIICCTBYET U B TOM
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) e B q 9 VK T2
grceRBH LSRR S B L D G Qe N r N H S S A4 4 : fBIM HCKIFOYEHHEM MOTYT OBITH OIIPENEICHHBIE
[e] dH .
CKATBHBIE t'. HABHO IepeyIIOTHeHHEIE TPYHTEL HoaTomy VIIOMSHYTBIE BBILIE PABEHCTBA CIEAYET PAacCMaTpUBaTh Kak
D
yepenHef g R SR H S R f oA HIES 518 OTKITOHEHUS.

i b >
o 7.3 BI/I6[!3.!!I/IOHHI>I€ KPUTCPUH JUIA COACPIKUMOIO 3AaHN A

nQUPOBaHHUS MaTepHala YMEHBIIASTCS C YMEHBIIEHHEM aMIUIUTY[
Pl 0OBIYHO OTIpeIeNAeTCS SKCIEPUMEHTAIBHO.

NEPUOANYCCKUX MPBIZKKAX

OJIHOI'0 YE€JIOBCKA

B03,I[eI/ICTBI/II/I lIepe3 I‘pyHT

paccmaTpuREIATQ LB 0 4071e/TM TPOTHO3HPOBARHS BHOpaIUU. HOZ[O6HI:IC METO/IMKU pa3pa60TaHLI B p;me CTpaH Onu OblIH
BEIBeeHb Pag) p EHE : ‘ ;

e [Ipunoxenne C (cupaBounoe). [Ippmepsl BUOPAIIMOHHEBIX KDUTEPHEB

° PI/ICQﬁOK C.1 - basucHas KpHBasd YCKOPCHUSA IPU KOJICOaHMAX 31aHus 110 OCHU Z 1HaH[!aBJ’IeHI/Ie KOJIcOaHMi CHH3Y BBEPX)

He[zHeHZ[I/IKYHHIQHHM FO[)I/ISOHT&J‘ILHHM ocaM [
Kon&mmw@pypmmnmw it g

chOHL3MOPWWWH6@EM§LEWBM@MH@@W&MHWM@HPM@&W@M QMHHHHHgamammﬁmosom

BO3JIEMCTBHH JUIA IIEPUOJIA BPEMEHHOIO PsIIa OJIMH TO,
e [Ipunoxenue E (cupaBouynoe). MeToJibl YMEHBIIEHN S BUOPAIIMU

'Bﬁ ZJ‘I&]?&?Q% A (:l" Q/Tﬁlé‘ S0 COOTBETCTBHUM CCHIIIOYHBIX MEXK, APOAHBIX CTAHAAPTOB W J10 CHTOB HAIlMOHAJIbHBIM

CTaHJIapTaM ¥ JICHCTBYIOIIMM B 3TOM Ka4eCTBE MEKIOCYIAPCTBCHHBIM CTaH1apTaM
. mmdﬁlﬁlHKOB COCTABJIIOT 4YacTh TPAKTa IEPENaud OT MCTOYHHKA (pabOTAIOLIEr0 CTaHKa) JO MpUeMHUKA. KOHCTpyKIus

OCHOBaHHS CTaHKa JOJDKHA OOECIEeYHTh YPOBEHb BHOpPAIlMH, KOTOPHIH COOTBETCTBYET TpPeOOBAaHUSAM Ul OKPYXKAIOIIEH cpempl, a

HaliTV B OrNaBreHm B KOTOPOM HAaxOJUTCS MallMHHOE 00OpyIOBaHHE, JOJDKHBI B JOCTATOYHOW CTENEHH HM30JIMPOBATH MUCTOYHHUK OT

[FESAE e HEIIBIX 3MaHMH, C TeM, YTOOBI YNOBIETBOPSINCH HpHeMileMble BHOpamuoHHbIe KpuTepuu (cM. mpuioxkerue C). us

U 32 IpeesiaMu 3JIaHus, CO3JA0NMX HEKOM(OPTHBIE YCIOBHUS KUTEISAM WM IIOMEXU NMpHU paboTe 000pynoBaHUS

BHYTPH 3aHHUS, JOJDKHBI OBITH HCIIOJIb30BaHbI BUOPO3AMTHBIE YCTPOHCTBA, CHIYKAIOIME YPOBHU BHOpAlMK 1O MPUEMIIEMBIX 3HAYSHUH.

BubOpo3anmTHble ycTpolicTBa Ha OCHOBE pPE3MHBI MOTYT OBbITh HCIIOJB30BaHBI i BUOPOM3OIIMU HCTOYHUKOB BHOpanuii. Cw.
npuioxenue E.

B.3.3.5 Konebanus B IpyHTE, BbI3BAHHBIE CTPOUTENBHOM JEATENBHOCTBIO

CtpoutensHas IeITeNbHOCTh MOXKET YBEIMUMBATh KOJIEOAHHS TPyHTa, KOTOPBIC IepPeNaroTcs depe3 (yHIaMeHT Ha BCE YacTH 3IaHHS.
YacTo ypoBHHU KoJeOaHHUH ONpENeNsdroTcs Ha OCHOBE PE3yIbTaTOB IMOAOOHOTrO MPEeABIAYIIEro ONMbITa MM dMIUPHUYECKUM METOIIOM, T.€.
U3MEpeHNEeM YpOBHeEH KoleOaHWH Iepe]] HadyadoM M BO BPeMs CTPOHTENbCTBA. K BHIaM CTPOHTENBHON AEATETEHOCTH, KOTOPBIE MOTYT

YBEJIMYMBATh KOJNEOAHUS 3[aHUs, MOXXHO OTHECTH: B3PbIBHbIE palOOThI, 3a0MBKY CBal, PBIThe KOTJIIOBaHA M pPabOTy MAaIMHHOTO
obopynoBaHus BONMM3M 3nanus. [IpuMepbl METOJOB OIEHKH KOJIeOaHUH OT CTPOUTENBHON AEATEIFHOCTH IPEICTABIEHBI B [4].

B.3.3.6 Ilepenaua xonebaHuil OT rpyHTa HA 31aHUE

Konebanus, nepenatonmecs Ha QyHAaMEHT 3aHUS 4epe3 IPYHT, PacHpOCTPAHSIOTCS BHYTPH 31aHUA. OHU MOTYT YCUJIMBAThCS WU
0CIMalbyAThCS. B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX M ITMHAMHYECKUX XapaKTePUCTHK OTHENBHBIX (parMeHTOB. OOBIYHO 3TH KOIEOaHHS
IPEACTABILIIOT UHTEPEC TOJIBKO B OTJEIBHBIX YAaCTSX 31aHUs. 13-32 CIOXKHOCTH NPOTHO3UPOBAHUS YACTO HCIIOIB3YIOTCS SMIIMPUYECKUE
METOJIbI ¥ TEKYIH KOHTPOJIb BUOPALIUH.

IIpuaoxenue C (cnpaBouHoe). [Ipumepsl BHOPAIIMOHHBIX KPUTEPHEB

IIpunoxenne C
(ctipaBo4HOE)

C.1 PazmemeHue Jrroae i

C.1.1 3nanun
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C.1.1.1 Obume 3ameuanus

JorycTiMble ypOBHH KOIeOaHHH B MeCTax pa3MEIICHHUS JIFoJeH B 3MaHUSAX Ha3HAYAIOTCA B COOTBETCTBHH C BHJIOM WHIWBUIyalTbHOM
JIEATENbHOCTH OJIHOTO YelOBEeKa MM TPYNIbI JIIofAeH, cpefoil okpyxeHHs uiad "arMocepoi" M cpaBHEHHEM C ypOBHEM KoleOaHUH,
KOTOPBI 10 3TOro omymany aoau. OHM Talke HMEIOT KyIbTYpPHBIH KOMIOHEHT. HanmpiMep, y9acTHHKE COIHAIBHO 3HAYHMOTO COOBITHS
6oiee TEPIIUMO OTHOCATCA K OOIBLIMM aMILIUTYaM KoaeOaHul, 4eM JIr0J1, IPUCYTCTBYIOIME Ha JISIOBOM BCTpeue.

C.1.1.2 Kputepun yckopeHUs

Jns onieHKky ypoBHEH BUOpaluy MpU SKCIUTyaTallMy 3[aHUH, KaK IPaBUIIO, UCIIONb3YyeTcs yekopeHue. OaHaKko HOPMHUPYEMbIe YPOBHU
KOoJIeOAaHWH H3MEHSIOTCS C YacTOTOMH, CIIeNOBATebHO, HEOOXOIMMO HCIONE30BaTh CenuanbHble GUIbTpsl. [lomxomsmme QUIBTPHI HITH
HapaMeTphsl YaCTOTHOTO B3BemmBaHus npuseaeHsl B ICO 2631-1 mis cuTyanuii, Koraa 3a1aeTcsi OCHOBHOE HalpaBlieHUE BUOPALIUH, HIIH
B UCO 2631-2, ecnmu ocHoBHOE HampaBierne HenzpecTHo. B UCO 2631-1 Take mpuBeIeH METOJ ONPEASTICHIS TOIXO0IIIMX 3HAYSHHI
CpeAHeKBaapaTuyeckoro (r.m.s.) yckopenus u3 ¢puiabrpoBanHoro curnana. UCO 2631-2:2003 Henb3st paccMaTpuBaTh Kak pyKOBOJICTBO 10O
MPUEMOYHBIM KPHTEPHUSIM, TaK KaK JAWAIa30H MOTEHIMAIbHBIX TPUMEHEHUI BBIXOJHT 32 paMKH JaHHOTO craHmapra. Xots MCO 2631-
2:1989 "OueHka He3aUMIIEHHOCTH 4eloBeka OT BUOparuu Bcero Tena. Yacts 2: HempepbiBHBIE U BBI3BaHHBIE YAapoM KoneOaHUs B
3nanusx (ot 1 mo 80 I'p)" ObLT OTMEHEH, HEKOTOPBIE €ro pas/ielibl BCE CIle SABJISIIOTCS aKTYalbHBIMH B Ka4eCTBE KPHUTEPHEB OLCHKH
BUOpanuii B 31aHNUU, U OHY IIPUBEICHBI 3/1eCh B IIepecMOTpeHHOM (opmate B Tabnuiie C.1. MHOKHUTENN I I.1M.S. YCKOpEHUsI B TabiuIe
C.1 npumeHsitoTcs K 0a3MCHBIM KPUBBIM, Mpe/ICcTaBIeHHBIM Ha prucyHkax C.1, C.2 u C.3.

Tabmuna C.1 - MHOXHTENH, IPUHATHIE B pslie TOCYJapCTB, C MOMOIIBIO KOTOPBIX YCTaHABIMBAIOTCS YIOBIICTBOPUTEIbHbBIE 3HAYECHUS
BHOpAIMU 3[IaHUS C TOYKH 3PCHUS BO3/ICHCTBYS KOJIeOaHU Ha JIIOJIeH

Mecto Bpems MuoxwuTenu k 6azucHoi kpuBoi (pucynku C.1,
C2uC3)*
HenpepriBHas u Bo30yxaeHne uMIyabCHOM
TIpephIBUCTAs BUOpAIMU HECKOJIBKO pa3 B
Bl/I6pal_lI/I$[b ACHB
CrnennasbHble pabodre 30HbBI (HalpuMep, Hens 1 1
orepalnroHHbIE, JIAOOPATOPUH U T.[1.)
Hous 1 lc)
JKuibie 30HBI (HapUMep, KBapTHPBI, 10Ma, OOJIBHHIIBI) Jenb L 30-90% & D
Hous 1,4 1,4-20
BecurymHbIH 0rc C OTKPBITHIME pabOYMMH MECTAMH Jenp 2 60-128%
Houn 2 60-128
OducHble TOMeNIeHUs (HallpHMep, IKOJIBI) Hens 4 60-128 g
Houb 4 60-128
Macrepckue, nexa Hens 8 90-128 g
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Houb 8 H 90-128

Ipumeuanne | - [N ONECHKM BIMSHHUM CUTHala BHOpalMM, COIEPXKAICTO JBAa WM OoJiee JHMCKPETHBIX YaCTOTHBIX
KOMITOHECHTA, MOXET ObITh UCIIOJIB30BaH METOJ] CPEAHEKBAIPATHYECKOTO OTKIOHEHU (r.m.q.) (cM. ISO 2631-2:1989, npusnoxenue
B).

IIpumeuanue 2 - Dta Tabnuna Obiia agantuposana u3 UCO 2631-2:1989, npunoxenue A.

3,
' Itu muoxurenn JAl0T HACTOSIME 3HAUCHUS BHOPAIIH, HIDKE KOTOPBHIX BEPOATHOCTh HEOIArOMPHUATHBIX CITydaeB Mala
(r000it akycTHUeCcKuil IIyM, BBI3BaHHBIHM BUOpanyeil KOHCTPYKIUI, He IPUHUMAETCSI BO BHUMAHUE).

L)} o
Y,HBOCHI/IG MMPEMIOKEHHBIX 3HAUCHUUN BI/I6paHI/II/I MOXET NPUBECTU K )KaJI06aM, u ux 6y,H€T 60III)IH€, €CJIM 3HA4YCHUIA

BUOpallMy YBEIMYATCs B 4YeThIpe paza (MOXKHO OOpaTHUThCs K KpPUBBIM [103a-OTKIMK). "HempepbiBHBIE KojeOaHUA" - BHOparus
JUIATENILHOCTBIO Oosbite 30 MuH 3a 24 u; "mpepbIBUCThIC KosieOanus" - 31o 6osee 10 coObITHit 3a 24 .

Y 3yavenns HUMITYJbCHOTO BO3AEHCTBUS B ONEPAIMOHHBIX OONBHMULBI M CIEIUAIBHBIX PabOUMX 30HAX YUYUTHIBAIOTCS B
MOMEHTBl BPEMEHHM, KOTJa JENAaloTCs OIlepallud WIM BbINONHSAETCS pabota. IIpu apyrux ycnoBusxX 3HaueHHs BuOpanuu,
paccuMTaHHBbIE [UIsl )KUTENEH JJOMOB, ABJIAIOTCS YIOBJIETBOPUTEIBHBIMHI IIPU YCIOBUU B3aMMHOIO COIVIACHS U TPEABAPUTEIBHOIO
MPEeaYNPEKICHUS.

d] . o

' B Ipeenax KIIBIX palloHOB Y JIfoe GOpMHUPYETCS pa3InYHOe OTHOICHHE K MHTEHCHUBHOCTH BHOpanuu. CrienuanbHble
3HAYEHHUsI 3aBUCAT OT COLUUAIBHBIX U KYJIBTYPHBIX (PAKTOPOB, IICHXOJIIOTHYECKOTO COCTOSIHUS U OXKHJAAeMOI CTENEHH HapYLICHHS
TTOKOSL.

? CootHomwene MEXKy YUCIIOM COOBITHH B JI€Hb, UX 3HAYCHHSIMH M JUIMTEILHOCTHIO YETKO HE YCTAHOBJIEHO. B ciyuae
MPOBENECHUST B3PBIBHBIX paboT mIst Oosee TpeX COOBITHIA B JE€HH MOXXHO HCIIONB30BATh CIENYIONME IpeABAPUTEIbHEIE
COOTHOILICHUS, YTOOBl CKOPPEKTHPOBATH MHOXHTEIM B 4eTBepTOil rpade. OTo TpeOyeT IOMOJHUTENBHOTO YMHOXXEHHUS Ha
MHOXHUTEIb

F=175%74

rae N - uncio coObIThid 3a 16 4 B CyTKH;
T - IpOAOIKUTENBHOCTh UMITYJIbCA U CUTHAJIA 3aTyXaHUS JUIsl COOBITHS B CEKYHAX;
d - nyns npu 7<1 c.
(ITpoomkuTENEHOCTH COOBITUSI MOKHO OLIEHUTB C TOYHOCTHIO 10 10% (-20 nb)

JL71st KpaTKOBPEMEHHOTO UMITYJIECA YCTAHOBJICHO, YTO PEaKIIHsl YeIOBeKa Ha AEPEBIHHBIX MEPEKPHITHAX (TT010B) d=0,32, a ajis
OCTOHHBIX HACTHIIOB d=1,22.

OTo ypaBHEHHE KOMIIPOMHCCAa HE MPUMEHSETCs, KOrAa 3HAUYEHHsI HHMKE ONPEAENCHHBIX MHOKHUTEIAMH AT HEPEphIBHOM
BHUOpauu.

D HpI/I BBICMKC CKaJIBHBIX ITOPOJ, KOoraa IMOoA3€MHBIC BO3MYIICHU S BBIZBIBAIOT BI/I6paL[I/IIO Ha BBICOKHUX YAaCTOTaX, MHOXHUTCIIb
BIIZIOTH A0 128 B HCKOTOPBIX CTpaHax CHUTACTCA YHOBJICTBOPUTCIIBHBIM IS yCJ'IOBI/Iﬁ MIPOKUBAHUA. Mmuoxutenn Huxke 600
IIPUMEHAIOTCA TOJIBKO IJIA JICTKUX CTpOeHI/Iﬁ HJIA 9YBCTBUTCIIBHBIX 30H.

2 JlonmycTrMble 3HA4YEHHUs MMITYJIBCHOTO yaapa B oucax M IeXax He ClIeAyeT yBEIUYMBaTh 0€3 BO3MOXKHOTO 3HAYMMOIO
HapylieHus paboueil 1esTenbHOCTH.

. Bubpanus, nelicTByrom@as Ha ONEpaTOpoOB HEKOTOPBIX HPOIECCOB, HAMPUMEP NMPH KOBKE MM APOOIECHHH, KOTOpPBIE
BO30yK1ar0T BUOpalMio pabodMX MECT, MOIYT OBITh OTIEIBbHOH KaTeropHed OT 30H Ilexa, paccMOTpeHHbIX B Tabmune C.1.
3naueHusi BuOpanuu, 3aganubie B ICO 2631-1, B TakoM ciydae NMPUMEHHMBI K OIEparopaMm IMPOIECCOB, BO3OYKAAIOIMX
KoJeOaHusl.
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Kpurepuu ans ypoBHeit koyieOaHU# B 34aHUSX, BBI3BAHHBIX BETPOM, TIPEACTABJICHBI B MPHIIOKEHUH D.

C.1.1.3 3nauenus no3 Bubpanuu (VDV)

Ecrmu OTHOIIEHHE IMHKOBOTO 3HAYEHHS K I.M.S (MIBTPOBAHHOTO YCKOPEHHs (B3STOTO 3a MOJNHBIN NMEpHOJA BO3NEHCTBHS BHOPAIHH)
Goublie 6, TO MPUEMOYHBIE KPUTEPUH I.1M.S. MOTYT HE MOAXOAUTh. [103TOMY MOKHO HMCITOJIL30BaTh 3HaYCHHUsI 7103 BUOpanuu (Vibration Dose
Values - VDV), koTOpbie 0a3supylOTCsl Ha OLIGHKE CPEIHEro YeThIpexyroibHuKka (root-mean-quad - r.m.q.). BeiBenennsie 3Hauenus VDV
MOXXHO 3aT€M CPaBHHUTb C NPHEMOYHBIMHU KpUTEpHsIMH, mpefcraBieHHbIMU B Tabmuue C.2. Cm. MCO 2631-1 umun UCO 8041 s
onpenenenuit r.m.s. u VDV u UCO 2631-2:1989, npunoxenue B, ans onpenenenus r.m.q.

XoTs 3HaueHHs BenmnunHbl BuOpanuu (VDV) elle MMpPOKO He UCIIONB3YIOTCS, OHM TIPHMEHSUTHCD B PSIZIe TOCYAApPCTB, €CITH OTHOIIEHHE
MUKOBBIX 3HAUEHMM K CPEIHEKBAJPAaTUYECKUM 3HAUCHMSM (HIIBTPOBAHHOIO YCKOPEHUS MpeBbIMAeT 6. PeKoMeHIOBaHHBIE YPOBHHU
npuBezeHsbl B Tabnuie C.2.

2 . .
Tabmuua C.2 - 3HaueHHs BEIUYMHBI BUOpauu (M/c ™), IPpU MPEBBIMICHUN KOTOPBIX MOXKHO 0KUAATh KaIT0OBl Pa3HOW CTENEHH OT JIFOJeH
B XKHJIBIX IOMax

Mecrto Hu3skast BepOSITHOCTh 2Kao06! BO3MOKHEI XKano0Obl BEpOSTHBI
JKaII00
JKuneie foma, 16-4yacoBoii 1eHB 0,2-0,4 0,4-0,8 0,8-1,6
Kunwie noma, 8-yacoBas HOUb 0,13 0,26 0,51

Juis 3HadeHuit VDV Taroke MOAXOIIT MHOXKHTEIH JUIS CPEAHEKBAAPATHYECKUX 3HAYCHHH BUOpanuii, ykazaHHbix B Tabmuue C.1.
IIpumeps! ucnonszoBanus VDV s kone6aHuil nosa npuBeaeHsl B [5].

C.1.2 llemexoanble mepexoabl

HpOCKI‘HbIe peuICHUA NMEMIEXO0AHOI0 IME€peExoaa CICayeT BBI6I/IpaTL B 3aBUCHMOCTHU OT MHTCHCUBHOCTHU ABUKCHUS MECIICXO10B, KOTOPYIO
HaJ0 YIUTBIBATb B TCUCHUEC PACYCTHOTO CPOKa €TI0 SKCILTyaTalluu. PeKOMeHHyeTCS[ PaccMOTPETh CICAYIOIME CLICHApUH.

- OMH YeI0BeK UJIET M0 MEeLIeX0IHOMY ITePeX0.ly, a Ipyroi (IpUeMHHK) CTOUT B CepeliHe MpoJieTa.

- YCpCIIHeHHI)IfI MOTOK TIEIIEX0/I0B Ha OCHOBE €XEAHEBHOW WHTEHCHBHOCTH ABWXKCHUSA, HaIpUMEp, Ipymma u3 8-15 YCJIOBCK, B
3aBUCUMOCTH OT JJIMHBI U IIMPHUHBI ITEHIEXOJHOI'0 Iepexoaa.

- Hanmumaue rpymnn merexogoB (MpeBblaonmx 15 yenosex).

- IlpoBeneHne MPa3qHUYHBIX UIIH XOPEOrpapHuecKUX MEPOIIPUATHH.

B oTcyrcTBHE OoJiee OMpENeNCHHBIX JAHHBIX YPOBHHU KOJNeOAHWH B BEPTUKAIBHOM HANpPaBICHUU (IO OCH z) IS MEHIEXOIHBIX
MIEPEeX0JI0B Yepe3 JOPOTH WM BOJHBIC IYyTH HE JOJDKHBI MIPEBBIIATH KOJIEOAHWH, KOTOPbIE MOJTYy4EeHBI C MOMOLIBI0 MHOXHTENS 60 K
cocrapJsoleit 6azucHoi kpuBoi (pucynok C.1). VckiroueHneM SIBISIETCS CTy4dail, Korna HeoOX0IuMO YIUTHIBATh OJTHOTO YEJIOBEKA MIIH
HEKOTOPOE YHCIIO JIFOJICH, CIIOKOHHO CTOSIMX Ha IELIeXOMHOM Iepexoje (Hampumep, MEpBbId clieHapuii). B aTom ciydae ciemyer
MPUMEHATh MHOXKHTENb 30. MHOXHTENb I TOPU3OHTAIBHBIX KOJCOAHWUIN MpH JBMIXKCHUH IEIIEXOJOB WM BO3IEHCTBUS BeTpa He
JOJbKeH TpeBblmath B 60 u Oonee pa3 0a3MCHYIO KPHUBYIO B TOPH30HTAIBHOM HampaBiieHHU (M0 ocsaM X U y), cM. pucyHok C.2. Jlns

TepecMOoTpa IKCILTyaTAllHOHHON HaJEKHOCTH cM. [16].

J1s BBIYMCIICHUS CPEHEKBAIPATUYHBIX 3HAUCHU I YCKOPEHHUSI PEKOMEHIyeTCsl BBIOMpATh BpeMs ycpelaHeHus 1 c.

C.2 KoHcTpyKIMs 31aHUSA

C.2.1 O6mue 3aMeyanus
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BazucHBIM IpeiebHBIM COCTOSTHUEM SKCILTYaTallhOHHOM HAASKHOCTH IIPU TPEITMHOOOPAa30BaHNHU WM Pa3pylIeHUH KOHCTPYKTUBHBIX
3JIEMEHTOB SBJSIETCA IPEBBILICHUE IIpefesla IPOYHOCTH Ha PaspblB, CXKAaTHE MIM CIOBUI XPYIKOIO MarepHana IoJ AeHcTBHEM
JUHAMHYECKON Harpy3KH MM BOJTHOBOTO BO3IEHCTBUS. B cymecTByronmX KOHCTPYKIMSX Ae(GOpMALIUIO IIPY ANHAMUYIECKUX BO3IAECHCTBUSX
YCTaHOBUTH JOCTaTOYHO TPYAHO, MOITOMY PEKOMEHIYeTCsl HMCIOJIb30BaTh KOCBEHHBbIE HM3MepeHHs. Hawmboiee MpPOCTHIM KOCBEHHBIM
METOJIOM OLIeHKH AWHAMUYECKOH Harpy3Kd sIBIISIETCS U3MEpEeHHe CKOPOCTH MaTepHalbHON TOUYKU MK (MEHee PaclpoCTpaHEHHBIH MeTox)
M3MEpeHUs] YCKOPEeHUsl WK cMelneHus. Koppemsius ¢ HaOlIoJaeMbIM TOBPEXKICHUEM JaeT HEOOXOMUMYIO CBSI3b MEXIY MPEAEIbHBIM
COCTOSIHUEM U IPUMEHEHHBIM KPUTEPUEM.

Ecnu ecTh BO3MOXXHOCTB YCTAHOBUTH HEIOCPEACTBEHHO Je(opMannIo MaTepralla, TO B 3TOM CIyd4ac M3MEPEHHBIC 3HAUCHUS CICAYyeT
CpaBHUBATh C KpuTHdyeckumu nedopmamusivu. Kak Ui mpsMoro, Tak M KOCBEHHOTO METONa AWHAMHYECKas aedopManus MOMKET
CYIIIECTBEHHO MPEBBINATh CTaTUYeCKUe AedopMaIii, KOTOpPble BO MHOTHX CIIy4asx HEM3BECTHBI. [103TOMY CYIIECTBYET 3HAYHTEIbHAs
M3MEHUYMBOCTh B YPOBHSX HaBEICHHOH NUHAMHUYECKOil nedopmanuu (MM CKOPOCTH MAaTEPHAIbHON TOYKH), KOTOPBIE COOTBETCTBYIOT
Hayanmy oOpa30oBaHHUs TPENMH B ONpEACICHHOM MaTepuane. TakuMm 00pa3oM, BCerJa HMMEETCS MAlIOBEPOSTHOE COOBITHE, KOTIa
TpenMHO0Opa3oBaHUE MPOU3OMACT JaXKe MPU OYCHb HEOONBUIMX YPOBHSIX JHHAMUYECKON HArpy3KH, T.C. YPOBHEH, KOTOPBIC HIIKE, YeM
YPOBHH, 33J]aHHBIC B Pa3HbIX KPUTEPUsX. B CBs3U ¢ 3THM 0 Hadana paboT Mo OI[EHKE MHTCHCHBHOCTU KOJICOAHUS 3IaHUSI CIICIIUATHCTY,
OTBETCTBEHHOMY 32 MPOCKT, PEKOMEH/IYETCsl [IPOBECTH MPEABAPUTEIBHBIM aHAIN3 COCTOSIHUS 3IaHUN U 3a(UKCHPOBATH CYILECTBYIOIIIE
TpelmHBL. J{omycKaeTcsl MOIKEe HE NMPUHUMATh WX B pacyeT B CiIydae IMPETCH3WH Ha BO3MOXKHBIC MOBPEKICHHS, KOTOPBIE MOTYT
00pazoBarbCs B pe3y/bTaTe IpoBeAeHuUs pador.

C.2.2 BuOpauuoHHble KpUTePHH JJISI CTPOMTEJIbHBIX KOHCTPYKIMIH

Tax Kak 37aHHS CHIIBHO Pa3IHYalOTCs 10 KOHHUTYpalluu, MaTepraiaM, CPOKy SKCITyaTalluu, THITY QyHJIaMeHTa U IpyruM (akropam,
BI/I6paIll/IOHHI)IC KPUTCPUHU 6le'lI/I B 3HAUMTEJILHOM CTEICHU 3alaHbl SMIIMPHUYCCKUMHU IIpaBUJIaMU, KOTOPBIC PA3INYalOTCA B KaXIAOM
TOCyapCcTBe, U THIIOM BO30YxKIeHHs. Tak Kak KOHCTPYKIMH 3[aHUs OTIMYAIOTCS B Pa3HBIX TOCYIAPCTBAX, TO HENb3s OXKHJATh, YTO TaKUe
MpaBuJIa MOTYT MPUMEHAThCS yHUBepcanbHO. OmicaHne MOBPEeXKACHUN U KiacCH (UKL 34aHUH B COOTBETCTBUHU C HMX JIOIIYCKOM Ha
Bo3zelcTBUs BUOparuu npencrarieHbl B ICO 4866. s KpUTHYECKUX WM HETUIMYHBIX CHUTYal[dd HAJ0 MPOBECTH CIHCIHAIBHBIC
HCCIIEIOBAaHNSI HA OCHOBE CTPYKTYPHBIX IWHAMHYECKUX MPUHIUIIOB U KOHTPOJBHBIE UCHBITAHUS HA CTPOWILIONIANIKE, PYKOBOJCTBO IO
KOTOPBIM IPUBEACHO B [4].

C.2.3 CragnoHbl 4 NOJIBI B 3a71aX /ISl COOpaHMii

YcroitunBele KonebaHus KOHCTPYKUMH TPUOYH, BBI3BAaHHBIE PUTMUYHBIMH JBI)KEHUSMH ayAUTOPUHU, MOTYT BO3HHMKAThb BO BpEMs
KOHLIEPTOB Ha OTKPHITOM BO3JyXe, a Talke BO BpEMs CIOPTHUBHBIX cOpeBHOBaHMI. IIpu oIleHKe BIMSHUSA Ha OTAENBHBIX JHOJEH
MPUXOAUTCS YUUTHIBATH PA3IMUMe MEXJY ITaCCHBHBIMH M aKTMBHBIMU Y4acTHHKaMu. UTO KacaeTcsl MacCUBHBIX 3pHUTENEH, T.e. JIIoAeH,
KOTOpBIE HE yYacTBYIOT B MEPONPHUATUH, TO OTHOCHTEIFHO HEOOIIBIIE aMIITIUTYABI KONEOAHUH MOTYT OBITh JUIS HUX OIyTHMBIMH, B TO K€
BpeMsI aMILIUTY/bl KOJIeOaHUN JOIKHBI ObITH OOJIBIIMMU, YTOOBI MX 3aMeYallil aKTHBHbIE OOJICBIIMKA UIIH 3pUTEIIH.

Heobxomumo paccMoTpeTh Ba BHOpallMOHHBIX KpuTepus. [lepBblil kpuTepuil kacaercs kKoMm(popTa MACCHBHON 4YacTH ITYOIMKH.
TIpuemiiemMblii ypOBEHBb YCKOPEHHI MOXKET 3aBUCETh OT HEYIPABIISEMbIX M/WMIIM HEMpPEACKa3yeMbIX MapaMeTpoB, HapUMEP MOTOTHBIX
YCIIOBHM, IIyMa OKPYXKAaIOIIEH cpeibl M OOIIero KavyecTBa IIpencTaBieHMs. [Ipu OTCyrcTBUH Ooyiee ONpelelneHHBIX NaHHBIX IMpenes
MaKCUMAaJIbHBIX ypOBHEH BHOpanuu Juis KoM(popTa MacCHBHBIX YHACTHUKOB MpPU BEPTHKAJIBHBIX KOJIEOAHUSX MOXKET OBITh MMOIY4EeH Kak
GazucHas kpuBas Ha pucyHke C.1 ¢ mHOXuTenem 200.

Kpowme Toro, nomkHa OBITh IPUHATA BO BHUMaHNE 0e3011aCHOCTH ITyONUKH. bonbmme aMIInTyas! KosleOaHIH MOTYT BEI3BAaTh TPEBOTY
KaK IAaCCUBHBIX, TaK U AKTUBHBIX 3pHUTENICH, a B JKCTPEMaIbHBIX CUTYal[USX BbI3BaThb IAHUKY. YPOBHHU IpPEAENbHON BUOpanuu Mpu
BO3HHKHOBEHHH ITAHUKU MOTYT OBITH BBIIIE, UeM IS COCTOSHHSA KoM(opTa, HO B TI00OM CITydae aMILTUTYAB! KolNeOaHUH ¢ MHOXKHTEIEM
400 x 6a3ucHOM KpuBOii He cienyeT NpeBbiaTh. CM. pyKOBOACTBO 110 KOHCTPYHPOBAHUIO MECT IS 3puTenei B [7].

Jlis BBIYMCIIEHUS CPEOHEKBAAPATUYHBIX 3HAYEHUH INPU H3MEPEHHUSX PEKOMEHIYeTCsl NMpUHUMaTh Bpems ycpeaHeHus 10 c mis
KpUTEpHs KOMPOPTHOCTH U | C AJIst KpUTEPHUsI BOSHUKHOBCHHS TTAHUKH.

C.3 IIpeameThl U 000py/10BaHME, YCTAHOBJIEHHbIE B 3IaHUAX

C.3.1 O01me nmoJiosKe Hust

3maHus  coiepikar OoJbIoe pa3HOOOpa3ue MpPEeAMETOB: MeOelb, O0OpYIOBaHHME M KOMIIBIOTEPHI, CIIOXHYK KOHTPOJIBHO-
M3MEPHTENIBHYIO anmnaparypy. X BOCIPHUMYHBOCTD K KOJEOaHUSM CHIBHO pasznnyaercs. JJaHHbBIH (akrop HEOOXOIMMO YYUTHIBATH B
KaXIOM ciydae. Bonbloe KOJIMYECTBO MPEAMETOB B 3[aHMAX, HAapuMmep Mebenb M paboTarollee MalMHHOE O0OpYyIOBaHHE, MMEKOT
GOJIBIION JIOIYCK 110 YPOBHIO KOJIEOaHUH, IIPEK/IEC YeM OHHU MEPECTaHYT BBHIMOIHSITH CBOKO (DYHKIHUIO [0 Ha3HAYCHHIO. YacTh MpeaMETOB
OYEHb YyBCTBUTENBHBI K KOIEOAHHM, HAIIPUMEp ONTHYECKUE IMPUOOPHI, 000pyIOBaHUE 0 BHIPALMBAHUIO KPHCTA/UIOB U IPOU3BOACTBY
KOMITBIOTEPHBIX YHITOB. BONBIIMHCTBO KOMITBIOTEPOB YIOBICTBOPHUTEIBHO BOCIIPUHHMAIOT KojeOaHus. BHOpaunoHHBIC KpHUTEPHH IS
HOPMAJILHOTO (DYHKI[HOHUPOBAHUS 000PYIOBaHHSI HEOOXOAUMO MOIYJaTh OT POU3BOAUTEISL.
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C.3.2 BuOpaumonHnbie KpuTepuu 1J1s1 IPe{U3HOHHOT0 000py10BaHNA

MHoOTHEe 4yBCTBUTEIBHBIC YaCTH 000PYIOBaHMsI TPEOYIOT 3alMTHI OT OKPYXKAIOIIEH BUOpAIIUU ISl IPABHIIBHOTO (DyHKIIHOHUPOBAHHSI
u paborel. JIms MOCTHXKEHHWS 3THX YCIOBHM TpeOyeTcs TIATENbHO BBIOMPAaTh MECTO CTPOUTENBCTBA, THIT 3[HaHUS, HPHUMEHSICMBIE
MaTepHabl, ApXUTEKTYPHO-IIJIAHUPOBOYHBIC PEICHIS 3AaHI, PACIOIIOKEHUE allapaTypsl B peeiax 3AaHus, ¢ yIeTOM TPAaHCIIOPTHOTO
[OTOKa Pa0OTHUKOB B 3JaHUH, PACIOJIOKCHHUS W PabOThl OPYTMX MAllMH M TPAaHCIOPTHBIX CPEACTB BHYIPH WM CHAPYKH 30aHFSL
TIporpaMmma MOHUTOpPHHTA BUOPALUK SBISETCS CYIIECTBEHHBIM KOMITOHEHTOM Takoro npoiecca (cm. UCO/TC 10811-1 u UCO/TC 10811-
2). JlonomHUTETRHOE PYKOBOJICTBO ISl IPOEKTUPOBAHMS 31aHUsI TpUBeieHO B mpuitoxkeHnu E, [1] u [6].

Pucynok C.1 - BazucHasi KpuBasi yCKOpeHHs1 IPH KoJie0aHUAX 30aHUS 0 OCH Z (HanpaBJieHHe Kojle0aHMii CHU3Y BBepX)
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2
a - yckopenue (r.m.s.), M/c *; f - yacrora, ['1g

Pucynok C.1 - ba3ucHas KprBasi yCKOpEHUsI IIpU KOJIeOaHU X 31aHK s 110 OCH z (HallpaBJieHUE KoJIeOaHUH CHU3Y BBEPX)

Pucynok C.2 - BasucHasi KpuBasi yCKOpPeHHs1 IIPH KoJie0aHUAX 3]aHUS 110 OCSIM X U y (HanpaBJieHHe KoJ1e0aHMii 10 B3aUMHO
e prie HAUKYISIPHBIM TOPH30HTAJIBHBIM 0CSIM)
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Pucynok C.2 - ba3ncHas KpuBasi yCKOpEHUS IPU KOJIeOaHUsIX 31aHUS 110 OCSIM X U ) (HallpaBJieHue KoJieOaHUH 110 B3aHMHO
TePIEeH TUKYISIPHBIM TOPU30HTAIIBHBIM OCSIM)

Pucynox C.3 - Ba3ucHasi KpuBasi yCKOpe HUsI IPU MPOCTPAHCTBEHHBIX KOJIEGAHUSIX 31aHUsI
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2 .
a - yckopenue (r.m.s.), M/c *; f - gacrtora, I'1g

Pucynox C.3 - ba3ucHas kpuBasi yCKOPEHUS [IPU IPOCTPAaHCTBEHHBIX KOJNEOaHHSIX 3MaHUs

IIpunoxenue D (cnpaBouHoe). OnieHKa peakiuu Jr0eid HA KOJIeOaHUS B 3JaHUAX OT
BO3/IeMICTBUA BeTpa

IIpunoxenne D
(cripaBOYHOE)

D.1 OcHoBHBIE 0JIOKE HUSI

D.1.1 O6ume 3amevyanust

Jns coxpaHeHHS IpPUEMIIEMBIX EXEIHEBHBIX YCIOBUN NPOKMBAHMS, BKIIOYAs PEAKLUMIO YelNOBeKa Ha KojeOaHWs, HeoOXOAMMO
HPOBOAUTH W3MEPEHHs HHTEHCHBHOCTH KoyeGaHuii 3naHuii. Vi3MepeHue TOpH30HTAIBHBIX YCKOPEHHH 3[aHHs C MEPHOJOM BPEMEHHITO
psiia OJMH TOX HEOOXOANMO MPOBOJUTH I OIIEHKA KOM(POPTHOCTH IPOXKUBAHHUS TIOJCH B 3MaHMSAX.

Jlpyrue nepuo/ibl BpeMEHHUTO psijia MOTYT OBbITh IIPHHSTHI BBHY 60Jice HHTCHCHBHBIX KOJIEOaHH BCIEICTBHE CUIIBHBIX ITOPMOB HITH
yparaHoB, KOTOPbIE MOTYT IPOUCXOJUTH Yepe3 MHTEPBAIbl B HECKOJBKO JIET MJIM JeCATHIIETHH. s 3TOro ciemyer NMpUMEHSTh Apyrue
MHOXHTEJH, OTIMYHBIE OT MCIIOJIb30BAHHBIX B HACTOSIIEM CTaHIapTe. Hacrosiee MpuiiokeHe NPUMEHSETCS K OOBIYHBIM OQUCHBIM 1
SKUJIBIM [TOMEIIEHUSM.

D.1.2 OneHka npueMJieMbIX FOPH30HTAJIBHBIX 1€ peMe 1ie HUi

OneHka IpHEMIIEMBbIX TOPU3OHTAIbHBIX BUOpanuil Juii O(QUCHBIX NOMEIIEHUH 3alaeTcs NMKOBBIMH YCKOPEHUSMU Ha IIEPBBIX
COOCTBEHHBIX YacTOTAaX C Y4ETOM KOHCTPYKTHBHBIX OCOOCHHOCTEH 3IaHWs, HANPaBICHUAMH KoneOaHWil (HOPMATbHO MO BETPY HIIH
IONIEPEK BETPOBOIO IOTOKA) C Y4ETOM KPYTHJIBHBIX KoseOaHuii. JlomycTumble BUOpalMM ONPEESIOT Ha OCHOBE M3ydEHUS JAaHHBIX,

MOJYIEHHBIX IPH aHATIM3¢e KoJleOaHNH MHOTHX CYIIECTBYIOIIMX 3aHNH, HAXOAAIMMXCS B 0OIIEM MOJIb30BAHUU.

YpoBeHb OIICHOYHON KPUBOM ISl )KUJIOTO IOMa COOTBETCTBYET 2/3 KpUBOH Ui OHCHOTO MOMEILICHUS. Pe3ynpTupyrommas kpusas A
JKHIIOTO ioMa 67m3Ka K ypoBHIO 90% BeposTHOCTH ommymieHus [14].

OneHOUHBIE KPUBBIE IS IPUEMIIEMBIX TOPH30HTATBHBIX BUOpAIHii MOKa3aHbl Ha pucyHke D.1.

D.1.3 Onenka NUKOBBIX YCKOPEeHUI 31aHUSA

[uxoBbBIE YCKOPEHUS 34aHUS CIEAyeT OLEHUBATh B cooTBeTcTBUM ¢ MICO 4354.
D.2 Kpurepun

D.2.1 OcHoBHBIE NpaBHIIa

[MuKoBbIE YCKOPEHUS MEPEKPHITHI 3aHUsI C IEPHOJIOM BPEMEHHCTO psifia OJIMH TOJ B TOPH30HTAIBHOM HAMpPAaBIEHHH (HOPMAIBHO MO
BETPY MJIM TONEPEeK MOTOKa) W TMpPH KPYTHIIBHBIX KOJNEO0AHUAX HE [OJDKHBI IPEBHINIATh 0a3MCHOW OLIEHOYHOW KpUBOH JuIs

COOTBETCTBYIOIIMX ITOMEIICHUH, pUBEAEHHYI0 Ha pucynke D.1, rme S0 osmauaer MEePBYI0 COOCTBEHHYIO YaCTOTY B KOHCTPYKTHBHBIX
HalpaBJICHUSX 3MaHUS U NPH KPYdeHUHU. 31eCh YCKOPEHHE IpPU KpydeHHHM O3HauyaeT SKBHUBAJEHTHOE IOCTYNATEIbHOE YCKOPEHUE,

onpeeneHHoe Kak A% (¢), rae r - OUCTaHLUS OT LIEHTpa KPYdeHUs N0 KOHEUHOH Touku, A% (f) - yIJI0BOE YCKOPEHUE KPYTHIIBHBIX
koneOanuii. B 0oJiee CIIOKHBIX CUTYAIHSX MOXKET TOTPEOOBAThCS KOMOMHAIIMS MOJJAITBHBIX OTKITMKOB.

Pucynok D.1 - OneHo4Hble KpuBble YPOBHeH KoJie0aHMii 31aHMI B TOPM30HTATBHOM (X, y) HANIPABJIe HUM NPH BeTPOBOM
BO3[€CTBUY JIJIs IePHO/Ia BPEMEHHOT0 Psi/ia OIHH IO
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Pucynox D.1 - OrieHouHBI€ KpUBBIE ypOBHEH KojleOaHUH 31aHUH B TOPU30HTAIBHOM (X, ¥) HAIIPAaBICHUU NIPH BETPOBOM BO3ACHCTBUY JUIs
Hepuosa BpeMeHHATO psijia O/IHH TOJ]

Ipuao:xenue E (cnpaBouHoe). MeToabl yMeHbIIeHHsI BUOpaIIMH

Ipunoxenne E
(ctipaBo4HOE)

E.1 [Ipumepbl yMeHbLIe HUSI BUOpanMu

B HacTosimeM paszene NpuBeACHBI HEKOTOPbIE MEpPhI, KOTOPBIE MOTYT OBITH TPUMEHEHBI JIsl YMEHBIIEHUS KOJIe0aHUIl B COOPYKEHUSX:

a) W3MCHEHHE COOCTBEHHOMN YaCTOTHI KOHCTPYKIHWH WUJIN IPUEMHHUKA (I/ISMGHCHI/IC MacCChI U1 )I(GCTKOCTI/I);

b) yBenmueHue neMn(UpOBaHUS Ul CHID)KCHUS YpOBHEH KojeOaHWil Tpu pe3oHaHcaX ((PUKIMOHHBIC WM TUIPABIMYECKUC
neMIdepsl, JeMIidepbl ¢ H3MEHSIOIEHCsT Maccoi);

C) KOHTPONb IMHAMHYECKUX CBOWCTB HMCTOYHHKA (CABUT YacTOThI, OalaHCHPOBKA MAIMHHOIO OOOPYAOBAHHS C BPaIAIOUMMUCS

YacTsIMH, YIPaBIeHUE CKOPOCTHIO TBMYKEHHS MM MapIIpyTOM TPAHCHOPTHBIX CPEJICTB, OBBIIICHHE KAYeCTBA MTOBEPXHOCTH UJIM CBOWCTB
MOJIOTHA IOPOTH HJIH HKEJIC3HOAOPOIKHOIO MYTH | T.1.);

d) m3oysAUMs MCTOYHHMKA BHOpAIMH, HApuMep BBEAEHHE 0apbepoB NpU Iepenade BUOpanuu (PBBI MM HACBIIH Ul KoJeOaHUH,
nepeaaBaeMbIX 110 TPYHTY, ONITUMAIIbHBIC TEXHOJIOTUU U KOHTPOJIb B3PBIBHBIX padoT);

e) U300 COOPYXKEHUS C TOMOIIBIO AKTUBHBIX MJIM IMACCHUBHBIX CPEACTB (yl'[paBJ'IerMI)IE MacCChl WJIH PCaKIuu, ceiicMu4YecKass Uiu
IMHEBMATUYCCKas U30JIALUA l/I3MCpI/ITeHbH0ﬁ armnapatypsl, IPYKUHHasA U30JSIUSA KOMIIOHEHTOB 3IaHUS UJIH BCEIO COOpy)KCHI/Iﬂ).

Heobxomumo co0mofaTh OCTOPOXKHOCTb, YTOObI BHECEHHBIE HM3MEHEHUs HENPEAHAMEPEHHO HEe H3MEHWINM YPOBHU BuOpanuu

BCIICICTBHE YCHUJICHUSI CKPBITHIX BUJOB KolleOaHWH. PekoMeHIyeTcss MpuMEHSITh HEOOXOIMMBIE MEPHI 10 YMEHBIIEHHIO BHOpAluU Ha
CTaJsIX IPOEKTUPOBAHUS, & HE B KAUECTBE JOMOJHUTEIBHBIX MEPOIIPUSATHI, TOCIIE TOTO KaK 3JaHHE YK€ IIOCTPOCHO U 3aCEJICHO.

E.2 PexoMeHaanum no npoe KTMPOBAHUIO 31aHMii, B KOTOPHIX YCTAHOBJIEHO YYBCTBUTEJIbHOE K BUOpanuM 000py/i0BaHue

E.2.1 O6ume 3aMe4yaHus
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KonnvecTBeHHBIH NMPOrHO3 HHU3KUX YPOBHEH BHOpalMU SBISIETCS YacTO TPYAOEMKAM WM, KaK MHHHMYM, HEONPEAENCHHBIM.
Hexoropsie HanpaBiieHHss MOTYT ObITh PEKOMEHIOBAHBI Il YMEHBIICHUS YPOBHEH KoineOaHui B 3maHusiX. IIpuBeneHHbIE HMXXE MEpbI
MOTYT OBITh PEKOMEHIOBaHbI B KAUECTBE BAPUAHTOB B MPOIECCE MPOCKTHPOBAHMSL.

E.2.2 Bb100p cTpOUTEIbHOI MIOIATKH

MecTo CTpOUTENBECTBA HOBOTO COOPY)KEHUS CIIeyeT BhIOHpPATh C y4eTOM IpUEMIIEMbIX YPOBHEH BO3MOXKHOW BuOparuu. McTouHnku
BUOpanuy, HampuMep JOPOKHOE M SKEeIEe3HOJOPOKHOE ABHIKEHHUE, TSDKEIbIe IIPOU3BOICTBEHHBIE IPOLECCH U KAaphepbl, TOIKHBI OBITh
pacHOJIOKEHBl KaK MOXKHO Jaibllie OT CTPOUTENbHOW muiom@akd. CylecTBYIOIMHA YpOBEHb BHOpallMM B TPYHTE CIEIYEeT MOCTOSHHO
KOHTPOJIMPOBATh B TEUCHHE PEMPE3CHTATHBHOIO MEPHOJa BPEMEHU U CPaBHUBATH ¢ TpeOyeMbIMH YpOBHsMHU. ClenyeT M3MepsTh Kak
TOpU30HTAIbHBIC, TAK BEPTUKAJIbHBIC YpoBHH BHOpanuu (cM. UCO 4866).

E.2.3 Tun ¢pynnameHTa H KOHCTPYKIMH

KoHCTpyKuns Ha CKIPHOM OCHOBAaHHH OyIeT MOIBep)KeHa B OOJbIIEH CTENEeHH BHICOKOYACTOTHBIM (DOHOBBIM KOJIEOAHHSIM, YeM
COOpY)XEHUSI, CTOSIIME HA TPYHTE. AMIUIMTY/IbI HU3KOYACTOTHBIX KOJIEOAHUN B ATOM Cilydae, BEpOSTHO, OyayT MeHblue. Bee 3To Moxer
BIIMSITH Ha MPOEKTHOE pelieHHe MPH YCTPOWCTBE KOTJIOBaHA MOX (yHIAMEHT Ha Pa3iIMYHBIX BHIAX OCHOBAHWH: HENMOCPEICTBEHHO Ha
TBEPJOH CKaJIBbHOI MOPOAE, Ha TPYHTE, Ha CBasX, 3a0MTHIX JO CKalIbHOH Iopoabl. Bo3MoxHO, cieayeT 106aBUTh U30JIUPYIOIIE TOAYIIKH
WUIA TIPUHSATE PYTHe Mephl BUOPO3AIMTHI.

BriOpaHHBI THII KOHCTPYKLHMH 30aHUS JOIDKEH OO0eCIeunBaTh HEOOXOAWMYIO JYKECTKOCTb, YTOOBI BHEUNIHHE ¥ BHYTPEHHHE
reHepUpyeMble KolleOaHUs ObLIM B Ipefenax JOHMYCTUMBIX ypoBHEH. I'MOKas KOHCTPYKIIMSI MEKAY3TaKHOIO IEPEKPBITHS I'eHepUpyeT
KOJIEOaHMsI OT XOKICHUS JIIOICH M IPYTHX BUJOB MEPEIBIIKEHIH (TEIEKKH, 2IE€BATOPHI), & TAKOKE OT PadOTHI CTAlMOHAPHOTO MAIIMHHOTO
obopynoBaHus. MexaHuueckoe 00OpylJoBaHME CIEIyeT paclojlaraTb B CTOPOHE OT HauOojee YyBCTBUTEIbHBIX 30H U aJEKBaTHO
M30JMpOBaTh OT BHOpanuu. HeoOXoquMo yduTHIBATb, YTO BETEP MOXET BO3OY)KIAaTh TOPU3OHTAIBHBIE KONEOAHMS B BEPXHHX ITaXax
MHOTOSTaXHBIX COOpyKeHHUH. ClieqyeT y4uThIBaTH BO3MOXKHOCT YCHJICHHS KOJIeOaHWH B 3MaHHM OT (pyHIaMEHTa IO yJacTKOB, Ha
KOTOPBIX YPOBHH KOJI€OaHUH TOIDKHBI OBITH CTPOTO OrPaHHYCHBEI.

E.2.4 KpeniieHue u3mepuTeIbHOI annapaTypsl

erHJ’IeHI/Iﬂ, HCII0JIB3YEMbIC B KaUCCTBE OTACJIbHBIX OIIOP lIyBCTBI/ITGJ’H)HOI‘/II K BI/I6paHI/IHM H3M6pHT€J’IBHOﬁ arrmaparypbl HWJIH APpYyroro
aHaJIOTUYHOI'O OGOpyﬂOBaHI/Iﬂ, JOJIXKHBI OBITH pacCyuTaHbl Ha HArpy3kkh OO0 TBEPAOIO CJIOA TPpYHTa WM CKaJIbHOI'O OCHOBaHHSA H
H30JIMPOBAHBI OT JXCCTKOI'O KOHTAaKTa C OCTAJIbHBIMU YaCTAMHA 3JaHUA. OHpeHCHﬂIOHH/IMI/I ImapaMeTpaMu SABJIAKOTCA CICAYIOMIUEC:

- cOOCTBEHHAs YaCTOTA OIOPBI C YYETOM IIOATIMBOCTH OCHOBAHHSI M YIIPYTOCTH MaTepHaa,
- coOCTBEHHAs YaCTOTA AIapaTypsl;
- 4aCTOTHI M AMILTUTY/IBI BO30YKICHUSL,

- BUOpAIIMOHHBIE KPUTEPUH VIS alllIapaTypsl HIIM 000PYIOBAHMSL

E.2.5 PacnoJio:keHie 000py10BaHNUsI BHYTPH 31aHUSA

BonpumHcTBO 00pa3loB 4yBCTBUTENIBHON K BUOpaLlMU alnapaTypbl UM Jpyroe o0OpydoBaHME CIELyeT pacloiararb Ha IUIUTax Ha
YPOBHE I'PYHTA, KOTOPBII ONMUPAETCS HA KOPEHHBIE MTOACTUIAIOIME IOPO/bl. BerioMoraresibHbIe JOPOTH MM MTaHAYChl Ul TPaHCIOPTHBIX
CPEICTB HAA0 YyHalATh OT 30H C YCTAaHOBIEHHOW ammapaTypoil U He compsararb UX CO 3JaHueM. lcnonbp3oBaHHE YCTPOICTB
BHOPOU3OISILIUY CIEAyeT pacCMaTpUBAaTh B Clydae, KOIa BUOpanMoHHOE "OKpyxeHHe" sSBiseTcsl HeanekBaTHbIM. [Ipu BrIGope Hanbonee
HOAXOMANMX BHUAOB BHUOPOM3OMAINH (MHEBMATHYecKas, MPYKHHHas W T.JI.) CIeIyeT HPHHUMAaTh BO BHHMAHHE XapaKTEPHCTHKH
anmaparypbl (coOCTBEHHas uacToTa, JIeMIdupoBaHue, ¢U3MUecKHe pa3Mepbl). B OCHOBHOM cielyeT OLEHHUTb TOPHU3OHTAJIbHBIE U
BEpTUKAIbHbIE KOJNEOaHMs, a MHOIJA CleldyeT NPUHMMAaTb B PacueT YIIOBOE U JMHEHHOE IEPEeMEIUCHUS ONOPHBIX 4YacTed ILIUT
MEPEeKPHITUH HMJIM Jpyrux omnop. VcTouHMKM BHOpalMM BHYTPH 37aHUS (XOXKICHUE JHOJCH, 3aKpbhIBaHWE JBEpEi, MepeMelleHus
OIIepaTopoB, BCIIOMOTATENBHOE MAIMHHOE 000PyIOBaHNE, H3MEHEHNS B aTMOC(EPHOM JAaBICHHH IIPH OTKPHITHIX IBEPSX M T.JI.) CIEAyeT
Y4YUTBIBATh IIPU AHAIU3E 3[JaHUS U OTIEIbHBIX IIOMELIEHUN ¢ TOUKH 3pEeHUsI KOM(POPTHOIo NpeObIBaHUS TIOAEH.

E.2.6 MepsI 17151 yMeHbllle HUSI BUOpaLUK
Korna ypoBHU KojieOaHUI MPEBBIIAIOT PEKOMEHI0OBAaHHBIC 3HAYCHUS WIM OHU MEIIAIOT HOPMAaIbHOW paboTe, MOTYT MOTpeboBaThCs

M3MEHEHMS] B KOHCTPYKIHMH WM METOAaX BHOPOHM3OJISIIMM OTIENBHOH ammapaTypbl WM TPyHmbl mpubopoB. Hekoropble mocTymHBIE
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BapHaHTHI cM. BbIe B E.1.

Ipuaoxenue A (cnpaBouHoe). CBeeHMsI 0 COOTBETCTBHH CCHIJIOYHBIX
MEKIYHAPOJAHBIX CTAHJIAPTOB U IOKYMEHTOB HAIIMOHAJbHBIM CTAHJAPTAM U
AefCTBYIOLIUM B ITOM Ka4eCTBE MEKIOCYIaPCTBEHHBIM CTAHAAPTAM

Ta6muma A1

[Ipunoxenne JA
(ctipaBo4HOE)

CcplmouHoe 0003HaueHHEe CreneHp O6o3Ha4YeHNe U HAMMEHOBaHHUE COOTBETCTBYIOIETO HALlOHANBHOTO,
MEXIyHapOJHOTO CTaHIapTa COOTBETCTBUS MEXTOCYJapCTBEHHOTO CTaHIapTa
(oxymeHTa)

ISO 2041:2009 IDT TOCT P UCO 2041-2012 "Bubpanus, yrap ¥ KOHTPOIb TEXHHYECKOTO
coctosHus. TepMuHEI U onpeneneHus"

ISO 2372 - *

ISO 2394:1998 NEQ T'OCT 27751-2014 "HagexHOCTh CTPOUTENBbHBIX KOHCTPYKIUIL U
ocHoBaHUi. OCHOBHBIE MOJIOKEHUS"

ISO 2631-1:1997 MOD T'OCT 31191.1-2004 (UCO 2631-1:1997) "Bubparnus u yaap.
N3mepenue oO1neii BUOpaIy 1 OIICHKA €€ BO3/ICHCTBHUS Ha YeIOBeKa.
Yactp 1. O6ume TpeboBaHus"

ISO 2631-2:2003 MOD T'OCT 31191.2-2004 (UCO 2631-2:2003) "Bubparus u yaap.
W3mepenue obiiel BUOpallUU U OLIEHKA €€ BO3ACHCTBUS HA YEJIOBEKA.
Yactp 2. Bubpanus BHyTpH 31aHUI"

ISO 3010:2001 - *

ISO 3898 - *

ISO 4354 - *

ISO 4866 - *

ISO 6897 - *

ISO 8041:2005 IDT T'OCT HCO 8041-2006 "Bubpanus. BosneiictBue Bubpauuu Ha

yenoBeka. Cpencrsa n3mMepeHun"

ISO 8569

ISO 8930
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ISO/TS 10811-1:2000

IDT

T'OCT P UCO/TC 10811-1-2007 "Bubparus u ynap. Bubpauus B
MOMEIICHHUSX C YCTaHOBIIEHHBIM 00opynoBanueM. Yacts 1. V3amepenus u
oLeHka"

ISO/TS 10811-2:2000

IDT

TOCT P UCO/TC 10811-2-2007 "Bubparus u ynap. Bubpanus B
MOMEIICHHUSIX C YCTaHOBJICHHBIM 000pyaoBaHueM. YacTs 2.
Knaccudurarnus"

ISO 10816-1:1995

IDT

T'OCT HCO 10816-1-97 "Bubpanus. KoHTpoab COCTOSHUS MallMH IO
pesyibTataM U3MepeHHi BUOpAlMy Ha HEBPAIIAIOLIMXCS YacTsx. YacTh
1. O6ume TpeGoBanus"

ISO 10816-2:2009

MOD

T'OCTP 55265.2-2012 (MICO 10816-2:2009) "Bubpauns. Kontpons
COCTOSIHHUS MAIlIMH IO pe3y/IbTaTaM U3MEpPEeHU BUOpaluu Ha
HeBpampronmxcs yacTsx. Yacts 2. CTanmoHapHbIC TApOBbIC TYPOUHBI U
reHepaTopbl MOHOCTEIO Ooliee 50 MBT ¢ pabounmu yacroramu

Bpauenus 1500, 1800, 3000 u 3600 MI/IH_I "

ISO 10816-3:1998

IDT

T'OCT HMCO 10816-3-2002 "Bubpartius. KoHTpoIb COCTOSHUS MAIIMH 110
pe3yabTaTaM U3MepeHHi BUOpaluy Ha HeBpalaonmxcs yactsax. Jacthb
3. [IpoMblILIUIEHHBIE MALIMHBI HOMUHAIBHOW MOLHOCTBIO Oojiee 15 kBT n

1"

HOMHHAIBHOI ckopocThio oT 120 10 15000 MuH

ISO 10816-4:1998

IDT

T'OCTP UCO 10816-4-99 "Bubpanus. KoHTpOJIb COCTOSHUS MAIlH 110
pe3ynbTaTaM u3MepeHni BUOpamy Ha HeBpaIaonpxcs JacTsx. Yacts
4. I'a30TypOUHHBIE YCTaHOBKU"

ISO 10816-5

ISO 10816-6

ISO 10816-7:2009

MOD

T'OCTP 55265.7-2012 (MCO 10816-7:2009) "Bubpauns. Kontpons
COCTOSIHHS MAIIMH IO U3MEPEHUsIM BHOpallK Ha HEBPAIIAIOIIMXCS
yactsx. Yacte 7. Hacochl tnHaMuyecKue MpoMBIIUIeHHbIEe"

ISO 14837-1:2005

IDT

T'OCT P UCO 14837-1-2007 "Bubpauus. llym n Bubparus,
co3zaBaeMble JBH)KEHHEM PeNbcOoBOTO TpaHcmopTa. Yacts 1. Obmmee
pyKOBOACTBO"

CTaHapTOB!

- IDT - uneHTH4HbBIE CTaHIAPTHI;

- MOD - Moau¢uimpoBaHHbIe CTaHJAPTHI;

- NEQ - HesKBUBAJICHTHBIE CTAHJAPTHL.

* COOTBETCTBYIOIIMI HAllMOHANBHBIN CTaHIAPT OTCYTCTBYET. [0 €ro mpuHSATUS PEKOMEHIYeTCsl UCIIOIb30BaTh IEPEBO] Ha
PYCCKU SI3bIK JaHHOTO MEXAYHAPOAHOIO CTaHIApTa.

Ipumeuanne - B HacTosmield TaOMUIle HMCIOJNB30BAHBI CIEAYIONJE YCIOBHBIE O00O3HAYEHHUs CTEIIEHHW COOTBETCTBHS

buod/morpagus
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