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BBegeHue

MpruMeHeHWe BbLICOKOMPOYHBIX U MEerkux MaTepuanoB Npu CTPOUTENbCTBE COOPYXEHWA caenano ux
6onee 4YyBCTBUTENbHBIMU K AMHAMUYECKMM BO3AEACTBUAM. DTa TeHAEHLNSA OCMOXKHAETCA NOSIBIIEHNEM HOBBIX
NCTOYHMKOB BUBpaunin, 4eNCTBYOLWMX Ha 34aHus U nepexoabl. Kpome Toro, ans obecneveHnst HOpMarbHOro
bYHKLUMOHUPOBAHNSA U3MEPUTENbHBIX NPUBOPOB, NPOMBILIMEHHBLIX U NabopaTopHLIX NpoLeccoB U komdop-
THbIX yCNoBuUiA paboThbl NepcoHana B coueTaHun ¢ pocTom TpeboBaHWIA OKpyXKatoLleh cpeabl, «CBOGOAHON OT
BMbpauuny», Heobxoanmo Boree CTPOro pernaMmeHTNPoBaTh YPOBHN BUOPaLIMA B 34aHUSIX 1 COOPYKEHUSIX.

PaHee konebaHus B 30aHUsAX B 3HAUUTENBbHON CTENEHN KOHTPONMMPOBAanuCh 3agaHHbIMU Harpy3kaMmu unu
orpaHudeHusiMmn npornbos. Yacto ypoBHU konebaHuin Bbinv HeaHauyMTeNbHbI M3-3a 6OMbLLIMX Macc Coopyxe-
HWIA. B HacTosiLee BpeMs 4OCTaTOYHO YacTo HabniogaTcs NOBbILLEHHbIE YPOBHU konebaHui B psage 3gaHui.
KocBeHHble KpUTepun oLLe HKM BUBpaLIMin yTpaTUM akTyanbHOCTb, B CBSA3M ¢ Y4eM 1 bl paspaboTaH HacToALLMIA
cTaHaapT B Uensax oboCcHOBaHUS MPUHUMUMOB MPOrHo3MpoBaHust konebaHuin Ha cTaguu NpoekTUpoBaHUS B
KayecTBe JOMOHEHUs K OLLeHKe 0NYCTUMOCTY BUBPaLIMIA B CYLLIECTBYHOLLIMX CTPOEHUSX.

MpeacTaBneHHble pekoMeHAaUMW AT AONYCTUMblE CpedHue 3HavyeHWs ypoBHel BMOpauui Anst
aKcnnyaTaunoHHOM HaaeXHOCTU 34aHUI 1 COOPYXEHWA, a He Anst obecneveHust ux 6esonacHocT. Bo3amMoxHo,
HekoTopble kornebaHns (06bIMHO acCoLMMPOBaHHbBIE C PE30HAHCOM) MOTyT CTaTb NOTeHLMansHo onacHbIMNU 415
3TNX 3aaHuR. MoaTomy, Npy AMHaMUYECKUX BO3AENCTBUAX creayeT NpoBepATb BO3MOXKHOCTb BO3HUKHOBEHNS
pes3oHaHca, npederibHbIX HanpskeHUin n aeopmaLiin ¢ y4eToM yCTanocTHbIX ABNeHUi. B HacToswem cTaH-
JapTe oOLeHMBalTCa napameTpbl NpefeflbHbIX COCTOAHUN KOHCTPYKUWA, NOABEPXEHHbIX AMHaMUYeCcKUM
BO3ENCTBUAM, C TOUKN 3PEHNSA SKCNINyaTaUMOHHOW HagexHocTu B cooTBeTcTBUM ¢ UCO 2394.

Mpu paspaboTke KpUTEPUEB, KOTOPbLIE UCTIONL3YIOTCA AN OLEHKA AONYCTUMbIX YPOBHEN konebaHui
COOPYXXEHWI, OTAemMbHbIX (ParMeHTOB W MNeLlexodHbIX MepexofoB, HeobXxoaMMo yduTeiBaThb criegyolme
acnekTbl:

a) pasHasi cTeneHb ToMepaHTHOCTN XUTenen AoMOB U ApYruX niogen BcneacTsne KynbTypHbIX, perno-
HarnbHbIX U1 3KOHOMNYECKUX aKTOpPOB;

b) 4yBCTBUTENBLHOCTL K BUBpaULMsM BCEro COAEPKUMOro B 30aHWM, KOr4a MEHSIIOTCS YCMOBUS ero
akcnnayaTauun, YNCno Niaei B NOMeLLeHUsIX, XxapakTep paboThl;

C) HenpeaBWAeHHblE Crlydan HOBbIX AMHaMUYeCKUX BO3OENCTBUIA, KOTOpble He onucaHbl B HacTosALWeM
cTaHaapTe;

d) ncnonb3oBaHWe MaTepuaroB, OUHAMUYECKMe XapaKTepUCTUKN KOTOPbIX MOryT W3MEHSTbCA CO
BpeMeHeM;

€) npakTuyeckasi HenNnpUrogHOCTb CYLLEeCTBYIOLUX MeTO0B aHanusa BCAeACTBME CIOXHOCTU COOpY-
KEHWUSA NNN CITIOXKHOCTU onpeaerieHns Harpysok;

f) coumanbHble NN 3KOHOMUYECKUE MOCNeACTBUS HEYAOBNETBOPUTENLHOTO PYHKLMOHUPOBaHUS.
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HAUWOHANbHBIA CTAHOAPT POCCUUCKOWNW SGEOEPALUM

OCHOBbI PACYETA CTPOUTENDbHbIX KOHCTPYKLIM“
JKkcnnyaTauMoHHas HaAeXHOCTb 30aHUI B YCNOBUSAX BO3AeNCTBUA BUGpauun

Bases for design of structures.
Serviceability of buildings against vibrations

Data BBegeHna — 2017—07—01

1 O6nacTb NpUMeHeHus

B HacToAweM cTaHAapTe NpuBeaeHbl pekoMeHAaLMK Mo oLeHKe AKCNNyaTauMoHHON HaaeXHOCTU 3aa-
HUI MK NeLeXoaHbIX NEPEXOA0B BHYTPU 34aHWA, MeXay 30aHUAMU UK 3a UX Npeaenammn npu AuHamuy4ecknx
BO3AENCTBUAX.

CraHaapT oxBaTbiBaeT TPU rpynnbl «NPUEMHUKOBY, BOCNIPUHUMALOLWNX konebaHus:

a) noan, NpoXxusarLwme UM BpeMeHHO Haxoasilunecs B 3gaHUAX U NelexoaHbIX nepexoaax;

b) oBopyaosaHue, npubopbl 1 Apyras annapaTypa, ycTaHOBMEHHasA B 30aHUN;

C) KOHCTPYKUMM 34aHUIN U COOPYXXEHWUNA.

HacTtoswwmin ctTaHaapT He pacnpocTpaHAeTcs Ha MOCThI, O KOTOPbIM ABWXKETCSl aBTOTPaHCNOPT, a Takke
Ha OBMXEHWE NO MOCTaM NeLlexoaos, NpoekTUupoBaHue (OyHAAMEHTOB U ONOPHBIX KOHCTPYKLUWUIA MALLMHHOTO
obopyaoBaHus.

Ons uenen HacTosiwero cTaHaapTa NPUHATL, YTO KOHCTPYKUUW 3AaHWUA pearupytoT IMHERHO Ha NpuUno-
JKEHHbIE Harpyskn. ATO 03HAYaeT, YTO B KOHCTPYKLUMSIX 34aHUA HE NPOUCXOAUT OCaA0K UMW paspyLUEHWUA, 1 OHK
He noaBepratTca 3Ha4YMMbIM BO3AENCTBUSAM, MEHSIIOLLMM XapakTep paboTbl KOHCTPYKLUN.

2 HopmaTuBHbIe CCbINKKU

CnepytoLme HopMaTUBHbIE AOKYMEHTbI, HA KOTOPbIE AaHbl CChINKK, ABNSAI0TCA 06a3aTenbHbIMU ANA NpU-
MEHEeHMWs1 HacTosWero AokyMeHTa. [na AaTMpoBaHHbIX CChINOK NMPUMEHSETCA TONBKO LMTUPYeMoe nsgaHue.
Ons HedaTMpOBaHHBIX CCHINIOK MPUMEHSIeTC nocnedHee M3daHWe CCbINOYHOrO AOKYMEHTa (BKnovas Bce
nonpasku).

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauus, yaapHble
Harpy3Kun 1 KOHTPONb TEXHUYECKOro cocTosiHNS. CnoBapb)

ISO 2394:1998, General principles on reliability for structures (O6Lwue NPUHLMMEI TPOBEPKN HaAEXHOCTH
CTPOUTESbHbIX KOHCTPYKLIMNA)

ISO 3898, Bases for design of structures — Notations — General symbols; (OcHoBbI pacyeTa cTpou-
TenbHbIX KOHCTPYKLMIA. CucTeMa 06o3HaueHui. ObLwme o6osHaveHns)

ISO 4866:1990, Mechanical vibration and shock — Vibration of buildings — Guidelines for the measu-
rement of vibrations and evaluation of their effects on buildings (Bubpauus n yaap mexanudeckue. Bubpauus
3aaHui. PykoBogsilume NonoxeHusi No nsmepeHunto BUGpaLnin U oLieHKa Ux BO3AeNCTBUA Ha 3AaHUS)

ISO 2372, Mechanical vibration of machines with operating speeds from 10 to 200 rev/s Basis for
specifying evaluation standards (MexaHu4yeckas BubpaLmns ctaHkoB ¢ paboummu ckopoctammn ot 10 4o 200 ob/c.
MpUHLMNLI onpeaeneHnst OLeHOYHbIX CTaHAapTOB)

ISO 2631-1:1997, Mechanical vibration and shock — Evaluation of human exposure to whole-body
vibration — Part 1: General requirements (Bu6paums 1 yaap mexaHudeckume. OueHka Bo3aencTBrs Bubpaumm
BCero Tena Ha opraHvam Yenoseka. YacTb 1. O6wwue TpeboBaHus)

WU3panne opnymnanbHoe
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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 [Bubpauus u yaap mexanudeckue. OueHka BO3AencTBus
BMOpaLuM Bcero Tena Ha opraHusm yernoseka. YacTtb 2. Bubpauus B 3aaHunsx (ot 1My ao 80 Mu)]

ISO 3010:2001, Basis for design of structures — Seismic actions on structures (OcHOBbI pacyeTa
KOHCTpyKUMin. CeicMuieckue BO3AeNCTBUSA Ha KOHCTPYKLUA)

ISO 4354, Wind actions on structures (BosaencTaue BeTpa Ha KOHCTPYKLUK)

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) [Bubpauus. PekomeHaa-
L1 MO OLIeHKe ropU3CHTarbHbIX COCTaBMAOLLIMX HU3KOYACTOTHLIX konebaHui (o1 0,063 go 1 M'y) Ha obuTare-
nen cTauMoHapHbIX COOPYXEHUA, 0COBEHHO B 3AaHUAX U HA MOPCKNX COOPY>KEHUSX]

ISO 8041, Human response to vibration — Measuring instrumentation; (Bosgeiicteue Bubpauum Ha
yernoseka. CpeaicTBa UIMEPEHUIA)

ISO 8569, Mechanical vibration and shock — Measurement and evaluation of shock and vibration effects
on sensitive equipment in buildings (Bubpauus n yaap mexanudeckue. Usmepenne n oueHka BO3AeNCTBUA
yaapa v Bubpauum Ha 4yBCTBUTENbHOE 060pyaoBaHMe B 34aHUAX)

ISO 8930, General principles on reliability for structures — List of equivalent terms (O6wwme npuHUWNLI
HaZ1eXKHOCTM KOHCTPYKUMIA. MNepeyeHb 3KBUBaNeHTHbIX TEPMUHOB)

ISO/TS 10811-1, Mechanical vibration and shock — Vibration and shock in buildings with sensitive
equipment — Part 1: Measurement and evaluation (Bubpauus nyaap. Bubpauusa v yaap B noMeLLeHusIX cycta-
HOBMNeHHbIM o6opyaosaHuem YacTb 1. UsMepeHus n oueHka)

ISO/TS 10811-2, Mechanical vibration and shock — Vibration and shock in buildings with sensitive
equipment — Part 2: Classification (Bubpauus u yaap. Bubpauusa B noMeLeHnax ¢ ycTaHoBMeHHbIM 06opy-
JoBaHueM. YacTb 2. Knaccudmkaums)

ISO 10816 (all parts), Mechanical vibration — Evaluation of machine vibration by measurements on
non-rotating parts [Bubpauusi, KOHTPOSb COCTOSIHMA MalUWHBI MO pe3ynbTaTaM u3MepeHuii Bubpauun Ha He
BpaLlaloLmxcs YacTax (Bce yactu)]

ISO 14837-1, Mechanical vibration — Ground-borne noise and vibration arising from rail systems —
Part 1: General guidance (Bubpauus MexaHudeckas. LLlym n subpaums, cogasaemele ABUXKEHNEM PENbCOBOIO
TpaHcnopTa. YacTtb 1. O6lee pykoBOACTBO)

3 TepMuHbI M onpeaeneHnn

B HacTosiLem cTaHdapTe nprMeHeHbl TepmuHbl no MCO 2041 nACO 8930, a Takke cneayrowme Tepmu-
Hbl C COOTBETCTBYIOLUMMU onpeaeneHnamMu.

MprnmeyaHnune—Cwm. Takke MCO 3898 n UCO 2394.

3.1 ycuneHue (amplification): YsenuueHne amnnutyg konebaHnii OTHOCUTENbHO Ha4anNbHOW amniu-
TyAObl.

3.2 ocna6neHue (attenuation): MoTeps aHeprun konebarHwn B TpakTe nepegayu.

3.3 wupokononocHbIA cnekTp (broadband spectrum): CnekTp konebaHuid, pacnpedeneHHbId no
LUMPOKUM NOMOCaM YacToT (HanpuMep, OKTaBHbIA CNEKTP, TPETbOKTaBHbIA CMEKTP).

3.4 pemndupoBaHue (3aTyxaHue) (damping): PaccenBanune sHeprum 8 konebaTtensHom cucteme.

3.5 auHamuyeckue BosgencTeus (dynamic actions): BeICTPO MeHsAOLWNECH BO3AENCTBNA, BO3OYXaa-
oune konebaHus.

3.6 auHamu4eckue cunbl (dynamicforces): BbiCTpo MeHsitoLMecs cunbl, BO3BYxAatoL e konebaHus.

3.7 npeo6pazoBaHue dypbe (Fourier transformation): MaTemaTtnyeckas npoueaypa, kotopas npeob-
pasyeT 3anucb cUrHana Bo BPEMEHW B KOMMEKCHbIN 4acTOTHbIA cnekTp (cnekTp Pypbe) 6e3 notepu uHdop-
Mauumn.

3.8 yacToTHble KOoMMoHeHTbI (frequency components): LieHTpanbHble YacToTbl B Y3KUX Monocax
YacToT, B KOTOPbIX KOHLIEHTPUPYETCH 3HEPrusa crekTpa.

3.9 amMnnuTygHo-4yacToTHas xapakrepuctuka; A4UX (frequency response function): ®yHkums yacToT-
HOrO CreKTpa BEIXOAHOTO cUrHana, geneHHast Ha dyHKLMI0 YacTOTHOrO CNieKTpa BXOAHOro curHarna.

MprnmedyaHue—AYX 06bYHO AaeTcs rpadmyecky KpPYBbIMK, MOKa3blBAIOWMMU OTHOLEHWE amnnuTyd, a B
npuemMneMoMm cnyyae — casur as nnu hasoBbii yron kak hyHKUMIo YacToTbl. AnbTepHaTnero, A4X ecte Pypbe-npeot-
pasoBaHue peakuun CTPYKTYPbl Ha UMMNYIbC.

3.10 reomeTpuyeckoe paclimpeHue (geometric spreading): 3aTyxaHne amnnutyA konebaHuin c yse-
MMYeHMeM paccTosIHNS OT UCTOYHUKA BUGpaLMK B pesynbTaTte paccesiHusa aHeprum B 6osbLueM obbeme.
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3.11 MMnynbCcHBbIA UCTOYHMK (impulsive source): NCTOYHMK, BbI3bIBAOWNA AUHAMUYECKoe BO3aen-
CTBME KOPOTKON ANUTENBbHOCTA MO CPaBHEHWMIO C NepruodomM CoBCTBEHHbIX konebaHuin paccMaTpyvBaemMoro
COOPYXKEHUS.

3.12 Bua BuGpauumn (mode of vibration): Popma konebaHui, cOOTBETCTBYIOLASA KAKOR-NMBO cobCTBEH-
HOW YacToTe paccMaTpuBaeMon CUCTEMBI.

3.13 yskononocHbIA cnekTp (narrow-band spectrum): Cnektp Bu6paLuMK, CKOHLEHTPUPOBAHHOW B
Y3KMX Monocax 4yacTorT.

3.14 cobceTBeHHan 4YacToTa (natural frequency): OgHa 13 AUHaMUYECKUX XapaKTepUCTUK NIMHENHOWN
CUCTEMBI, KOTOPOW COOTBETCTBYET 0AHa 13 hopm KonebaHui.

3.15 okTaBHBbIA cnekTp (octave-band spectrum): CnekTp, onpeaeneHHbIn ¢ NOMOLbIO UnbTpa,
OTCeKatoLLero 4acToThl 3a NpegenaMm Nosockl YacToT, rAe MakcMMaribHas YacToTa B KaKaon nosnoce paBHa
MUHUMasbHOW YacToTe, yMHOXEHHOM Ha 2.

3.16 npueMHUK (receiver): Yernosek, COOpYXeHUE UIn BCe, YTO HAaXOAUTCA B 3faHUN, U noasepraeTcs
BO34ENCTBUIO BUOpaLWi.

3.17 cneKTp oTKnNUkKa (response spectrum): MakcumanbHble OTKITMKA psiia CUCTEM C OAHOW CTENEHbIo
cBo60oabl, NoABEPXKEHHbIX 3a4aHHOMY AVMHAMUYECKOMY ABWKEHUI0O OCHOBaHUS, NpeacTaBneHHble (yHKkuUuein
coBCTBEHHbIX YacToT A4S onpeaeneHus gemnduposaHus.

3.18 ypaap (shock): AnHamuyeckoe Bo3aencTBMe, ANMUTENBHOCTL KOTOPOrO KOpoYe nepuoaa cobeTBeH-
HbIX KonebaHWin NpueMHuKa.

3.19 cnekTp yaapa (shock spectrum): CnekTp oTknuka Al yaapHoOro BO3AencTens.

3.20 ucTouHuUK (source): McTouHmK nponcxoxaeHus BubpaLmu.

3.21 cnekTp (spectrum): Mpaduk dyHKUMM BpeMeHN, Tpeobpa3oBaHHbIN B 4aCcTOTHYI0 obnacTb.

3.22 HezaTtyxawlas Bubpauua (sustained vibration): KonebaHus, anntenbHOCTb KOTOPbLIX COCTOUT U3
MHOTM1X Nepuoos.

3.23 TpeTbOKTaBHbIN cnekTp (third-octave-band spectrum): Cnektp, onpeaeneHHbIn ¢ NOMOLLBIO
dunbTpa, oTcekawLlero YacToThl 3a npeaesniaMmun Mnosiockl YacToT B Cllyyae, KorAa MakcumanbHaa vYactota
B KaX[ oM Nonoce paBHa MUHUMAnbLHO YacToTe, yMHOXEHHOM Ha 2173,

3.24 nepepatouHas cdyHkuusa (transfer function): ing cuctembl — matematuyeckoe OoTHOWEHWE B
4acToTHOW 06nacTy Mexay BbIXOAOM M BXOAOM 3TOW CUCTEMBI.

3.25 TpakT nepepauu (transmission path): KaHan oT UCTouYHMKa A0 NpUEMHUKa.

3.26 HecbanaHcupoBaHHas cuna (unbalanced force): Cuna, BblaBaHHasa Avc6anaHcoM BpalyatoLlei-
CSl Macchl UCTOYHMKA.

3.27 newexoaHbIN Nepexon, NewwexoaHbIn MOcTUK (Walkway, footbridge, pedestrian bridge): Coopy-
XKeHwue, Mo KOTOPOMY ABMXKYTCS nellexoabl 6e3 MOTOPU30BaHHbIX TPAHCMOPTHLIX CPEACTB, B Npeenax 3aaHus,
Mexay 3aaHusIMU UNu 3a npeaenamMu 3aaHui.

4 OnucaHue npo6nemMbl BUGpaumm

4.1 O6wue samevaHus

Kone6aHus B KOHCTPYKLMAX BO3HUKAOT NP A€ NCTBUN BOIMYLLEHWIA, KOTOPbIE U3MEHSIIOTCS BO BPEMEHN,
1 3aBUCAT OT NHEPLIMOHHLIX CBOWCTB paccmaTpuBaemolt cpeabl. BoamyuieHne MoxeT 6biTb B BUAE cun unm
pyHKUMI CMeLLeHNs; paccMaTpusaemMas cpea MoxeT bblTb TBepAbIM TESOM, XXNAKOCTbIo unrasom. Npouecc
BMBpaLMM MOXHO OMNUcCaTb aHanUTUYeCcKn, UCMONb3Ys 3aKOHbI 1 YpaBHEHUsT ABMKEHNUS ¢ yyeToM aecdopma-
LIMOHHbIX CBOMCTB paccmaTpuMBaeMoii cpebl.

OueHka KkonebaHuiA B 30aHUSAX U Ha NeLexoAHbIX nepexoaax AOSMKHA YYMThIBaTb XapaKTepuUcTUKn
NCTOYHMKA BUOpaLuK, TpakT nepeaayn 1 npueMHuk. IcTouHmk BubpaLuum cosgaeTt AnHamMmudeckie cumsl unn
cMelleHus. Cpeda UMM COOPYXKeHUe Mexay UCTOYHUKOM U NPUEeMHUKOM COCTaBMsOT TpakT nepedadu, a
pesynbTupyowme konebaHus Ha NpUeMHUKe noanexaT OLeHKe MO KpUTEepUsiM NpedenbHOro COCTOAHMS
3aJaHHON 3KCMyaTauWoHHON HagexHocTu. [unHamuyeckne AeACTBUS ABMSOTCS (YHKUMEN BpemMeHn u
NpoCTpaHCTBa U pacCcMOTPeHbI B pasaene 5. B pasgene 6 npuBeaeHbl MeTOAbI aHanuaa oTKNMKa, a B pasae-
ne 7 — npvemMnemMele BUOpauUnOHHbIe KpuTepun. HekoTopble AaHHble, NpeAcTaBleHHble B HacTosem
MexayHapoAHOM cTaHAapTe, B3AThl U3 ApYrux UCTouHUKOB (Hanpumep, B MCO 2394:1998, nyHkT 6.2.1).
B cnyyae, korga gaHHble ABNSIOTCA AOCTYMHBIMW, CeyeT UCTONb30BaTh METOA YacTHBIX KO3 PULINEHTOB.
B cooTteeTcTBUN ¢ UCO 2394 ero cnegyet npUMeHsITb AN NPOBEPKUN SKCNITyaTaLMOHHON HaaeXHOCTH.

4.2 UcTo4HUK BUGpaLmm
NcTouHnk BUGpaLmm MoxeT BbiTb BHYTPW UAN CHapYXXW 30aHus!.
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4.2.1 UcTouyHMKU KonebaHU BHYTpU 30aHUA

BubpaLmoHHbIE UCTOYHUKM BHYTPY 30aHWUIA BKIOYaOT B cebs:

- OesiTeNbHOCTb U ABWXKEHWE NMoaen;

- CTaHKM N MexaH13Mbl, CoBepLUaloLLMe BpallaTesibHoe U BO3BpaTHO-NoCcTynaTesibHoe ABUXKEHNE;

- yaapHoe MaluMHHoe obopyaoBaHue (LTamnbl, Npecchbl U T. A.);

- MepeMeLlamoLLnecs MaLluUHbl 1 MeXaHU3Mbl (TENEXKU, MOrPYy34MKY C BUIIOYHBIM 3aXBaTOM, KOHBEWEPHI,
MOCTOBbIE KpaHbl U T. 4.);

- paboTy MexaHW3MOB, obecneynBalloLLnX AKCNyaTaLmio COOPYXEHWUA UM CHOC KOHCTPYKLIMIA B ApYTrMX
YyacTsaX 3gaHus.

4.2.2 UcTtouHuKkn koneb6aHui 3a npegenaMmu 3gaHust

UcTouHnkn konebaHuin 3a npeaenamm sgaHna MOryT HaXOAUTBCS Ha NOBEPXHOCTU 3eMIK, Mo 3eMren, B
BO3JyXe Unu Bode, Hanpumep:

- CTPOWUTENbLCTBO, B3pbIBHbIE pabOThI B LAXTaX UK Kapbepax;

- paboTaMexaHM3MOB Ha Bnuanexaluen ctpoiike (3abuska cBai, ynroTHeHUe, BbleMKa rpyHTauT. 4.);

- OOPOXKHOE M XKeNe3HOA0POXKHOE ABKEHUE;

- 3BYKOBOW yaap unv Bo3aywwHas Nnpoayska;

- BO3[4eicTBME BeTpa Unn NOTOKOB BOAI;

- LWITaMMOBOYHbIE NPECChl MK ApYroe MalnHHoe o6opyaoBaHue B bnmanexailnx 3gaHusx;

- TOMYKW CYAOB, HAXOAALWMXCA Y NPUYanos;

- BHesanHble 06pyLIeHnsa Nnopoabl.

4.3 TpakTt nepefauu

TpakT nepegaqv BnaouameHaeT konebaHua oT UCTOUHMKA K NPUEMHUKY BCNeACTBUE HapyLUEHWA Henpe-
PbIBHOCTH, 0OCNabneHns n3-3a reoMeTpUIeckoro pacluMpeHnsl U 3aTyxaHus B MaTepuare U BO3MOXHOro ycune-
HUSA MK ocnabneHus konebaHWI B onpedeneHHbIX YacTOTHBIX AuanasoHax.

4.4 TpueMHuUK

MpremHukom konebaHuii aBnseTcs 06bEKT NN CyObeKT, AN KOTOPOro Haflo OLEHUTL BNUsAHUS BUOpa-
unn. OnpeaeneHue NpreMHKa MOXeT OXBaTblBaTb CTPOUTESbHBIE KOHCTPYKLIMK (MMM X KOMMOHEHTbI, Hanpu-

mMep, 06anku, NMUTbl, CTeHbl, OKHAa W T. A.), coAepXumoe onpeaeneHHOro 3gaHust (M3MepuTenbHoe
obopyaoBaHue), Noau, NpoXUBatoLW e UM BpEMEHHO HaXoAALWMECS B 9TOM 34aHUN.

5 OuHamunyecKkue BO3OeNCTBUSA

5.1 OOwue 3ameyaHuUsA

OunHamnyeckuMmn Bo30eACTBUAMN SABASIKOTCSA CUSbI, CMELLEHWUS UM UX MPOU3BOAHbIE (CKOPOCTU, YCKope-
HWA), NN BHEPTUS, CBSI3aHHAsA C UICTOUHUKOM konebaHuii. Bo MHormx cnyvasx AuHammyeckne Bo3aencTBuA He
MOryT ObITb OnMcaHbl AETEPMUHUCTCKAMM 3aBMCMMOCTSIMWU, MO3TOMY B TakMX Criydasix pekoMmeHayeTca
paccMaTpuBaTh AaHHbIE BO3AENCTBUS KaK ClyYaiHble.

5.2 MawwuHHOe o6opypoBaHue

5.2.1 MawuHbI U MEXaHU3MbI C BpallaloLWUMNUCA YacTAMMU

3HauveHus 4N HecbanaHCUPOBaHHBIX CUM OT MALLWH M MEXaHU3MOB C BpalllallMMUCA YacTaMn cnegyeT
nony4atb OT M3roTOBUTENEN. B 0TCYTCTBME Takux AaHHbIX MakcMMarbHble npueMnemMsle HecbanaHcuposaH-
Hbl€ CUIbI NS COOTBETCTBYIOLLEN KaTEropum MaLluH MoryT 6biTe NpuHsTLI o MCO 2372 (anekTpoobopyaosa-
Hue) nnn NCO 10816 Ans KpynHbIX BpallaoLWMXCsl CTaHKOB, UITU MO APYrMM COOTBETCTBYIOLWNM cTaHAapTaM.
3Tn cunbl BO3HUKAKT 3a c4eT HecbanaHCMPOBAHHOIC M3MEHEHUS YNPYrnX OMOPHbLIX YCMOBWUA, a Takke B
cnyyae, korga paboyas YacToTa BbiLle Ui HUXKe Pe30HaHCHON YacTOTbl, PaCCYUTAHHOW AN YCTaHOBEHHOro
MaLunHHoro obopyaosaHus. CyllecTByeT TEHAEHLMUS KyBENMYEHNo HecbanaHcpoBaHHbIX CUI MO Mepe cpoka
KCnyaTaumMm MaLllnH U MEXaHU3MOB, MOSTOMY cliedyeT yYuTbiBaTb BIMSHWE CTapeHUs MallMHHOro obopyao-
BaHUsA. MaluMHbI U MEXaHU3MEI, 8 TaKXKe UX KOMMOHEHTbI MOTYT BO30Yy)XaaThb 3HaUNTENbHbIE CUMLI BO BPEMS aBa-
pWIA MK BLICTPBIX OCTAaHOBOK. Takue AeNcTBUA crneayeT paccMaTpuBaTh Npu oLeHKe NpeaeibHoro COCTOSIHUSA
aKcnnyaTaunoHHON HagexxHocTn. HecbanaHcupoBaHHble CUrbl OT NPUCOEANHEHHBIX K MalMHHOMY 0bopyao-
BaHWUo (TPAHCMWUCCUA, POTOPOB 1 T. 4.) TakKe HeobXoANUMO NPUHNMATL BO BHUMaHKE.

Pexum nycka, Beixoaa Ha pabounii pesxum 1 0CTaHOBKM MEXaHWM3MOB AOMKEH YYUThIBATHCS, Korga pabo-
Yyasi YacToTa Bbllwe 6o N3 pe3oHaHCHbIX YacToT YCTaHOBNEHHOMO 060pyA0BaHUSA UK NoBOoro 13 ornopHbLIX
3/1EMEHTOB WU KOHCTPYKLINA.

4
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5.2.2 MawuHHoe o6opyfoBaHUue ¢ BO3BPaTHO-NOCTyNaTeNbHbIM ABUKEHUEeM Macc

[encTeust MaluMHHOro 060pyAoBaHMs C BO3BpaTHO-NOCTYNaTeNbHbIM ABUKEHUEM MacC 3aBUCST OT TUna
1 KOHCTPYKUMK cTaHka, paboyero pexuma, Hanpumep CKOpPOCTU BpaLleHUs! U Harpy3kun, MOHTaXHbIX 0CobeH-
HOCTeW, cpoka aKcnyaTauum U TEXHUIECKOro COCTOSIHUA MaLLvMH U MexaHU3MoB. KonnyecTBeHHble Xapakre-
PUCTUKM AMHAMUYECKNX BO3AENCTBUA criedyeT Nnosly4aTh OT U3roToBUTeNs 06opyaoBaHus, HO OHU MOTYT BbIThb
N3MepeHbl UIN BbIYUCTIEHBI B BUAE CUI UMK NepeMeLLeHNniA (YCKOPeHWIA, CKOPOCTen) Kak hyHKLMIA OT BpeMeHU
WK CNEKTPOB 3TUX BESTUYMH.

5.2.3 YpapHoe MmaliMHHOe o6opyaoBaHue

3T0 06opyAoBaHUe BKIloYaeT B cebs1, Hanpumep, Ky3HeYHbIE MOSOThI, LUTAMMNOBOYHbIE MPECChl U Mexa-
HU3MbI Ans 3abusku cean. OHK, KaK NPaBUNO, reHepUPYIOT CUIbl 6onbLUo MOWHOCTU. [lecTBUe yaapHoro
060pyaoBaHUs MOXHO OLIEHMBaTb XapaKTepoM U 3HAYEHNEM CMeLLIeHWUS ONOPHOW KOHCTPYKLMK (CKOPOCTbIO
UM yckopeH1ueM) Unu aHepruei cucteMsl Npu pacyeTte Ha yaap. Heobxoaumble AaHHble cnegyeT nonyyartb OT
W3roTOBUTENS!, HO OHM MOTYT BbITb MOSTyYeHbl N0 pe3yfbTaTaM U3MepPEHNA NN BbIMUCIEHDI.

5.2.4 [pyrue MaliMHbl U MEXaHU3MBbI

OnpepgeneHHoe MawnHHoe obopyaosaHue (Hanpumep, WnudosanbHble, hpesepHble CTaHKU) co3aaoT
BO3OYXAEHUA Clly4yaliHOro Tuna COBMECTHO € APYrMMU TUNamu Bo3ByAeHus, Hanpumep BpallaTebHbIMU
NNK, BOSMOXHO, YAAPHbIMU.

5.3 [BWKeHUe TPaHCMOPTHLIX CPeACTB (AOPOXHLIX U PeflbCOBbIX)

5.3.1 OOwue 3amevaHus

ABTOMOBUNM C NHEBMATUYECKNMU LWINHAMW U Noe3aa Ha penbcax sBMASOTCA OCHOBHBIMU UCTOYHUKAMM
konebaHui, NepeaatoLNXCs Ha COOPYKEHUs Yepes rpyHT. [leicTBue NoA0BHBIX UCTOMHUKOB MOXHO XapakTre-
pU30BaThb hYHKLMAMN CUa — BPEMS, YHacTOTHbLIM CMIEKTPOM, YPOBHEM CMELLeHWIA NPY OTAANEHUA OT UCTOYHU-
ka. K yucny McTodHUKoB BUOpaLui, pacnpoCTPaHSALWIMXCA MO FPYHTY, Takke OTHOCATCH cTauMoHapHoe
oBopyaosaHue, ycTaHOBMNEHHOE Ha oTAeNbHble hyHAAMEHTBl UMK B coceHUX 3aaHusax. U3-3a cnoxHoctn
npobemsbl onpeaeneHns ICTOUHUKOB BUBpaLMii 4YacTo NCNOMb3YIOTCA aMMMPUYECcKne Noaxoabl U, 4To Haubo-
nee JOCTOBEPHO, MO pesynbTaTaM u3MepeHuin. laHHble MeToabl MOryT KOMBUHMPOBATLCS C aHANMUTUYECKAM U
YNCNEeHHbIM MOAENNPOBaHMEM B 3aBUCUMOCTM OT CUTYaLNN.

5.3.2 ABTOTpaHCNOpTHbIE CpeacTBa

Kone6aHus, Bbl3BaHHbIE aBTOTPAHCMNOPTHLIMA CPEeACTBaMM, 3aBUCAT OT XapakTepUCTUK MOABECKM,
Maccbl, CKOPOCTW, MIAOTHOCTA TpadumKka, TMNa U HEPOBHOCTW A0POrU (BKNHOYAs AUCKPETHbIE HEPOBHOCTMU) U
CBOWCTB JOPOXKHOTO MOMOTHA.

BrnnsiHns atux cakTopoB SBMAOTCH B3aUMOCBSI3AHHBEIMU U He MOryT BbiTb onpeaeneHbl NPOCTLIMMI
dopmynamu.

5.3.3 XXene3HoOoOpPOXHbIN TpaHCNOPT

K rnasHbIM chakTopam, KoTopble BIMSAOT Ha konebaHusl, Bbl3BaHHbIE ABWKEHUEM XeNe3HOAOPOXHbIX
COCTaBOB, OTHOCSATCS:

- Tun noesga (MaccaXupckui, rpy3oBOR, CKOPbIA, MOA3EMHBIA 1 T. A.);

- BEC, Macchl OTAENbHEIX BaroHOB;

- TUN NOABECKU;

- CKOPOCTb;

- TUNNYTUUAUTUN penbea (HenpepbIBHBIE UMM PENbChI CO CThIKAMU, HEPOBHOCTU MOBEPXHOCTUNT. A.);

- Bannacr, 3eMNnsaHoe MoNoTHO 1 obLne rPyHTOBLIE YCNOBUA.

Bnuanua aTnx chakTopoB SIBMSOTCA B3aMMOCBSA3aHHBIMU U HE MOTYT BbITb onpeaeneHbl NPocTbiMU hop-
mynamu. O6Luee pyKoBOACTBO N0 BUOPaLMSAM OT XKeSe3HOAO0POXHOro TpaHenopTa npusegeHo s UCO 14837-1.

5.4 UMnynbcHble UCTOUHUKU

5.4.1 O6wune 3ameyaHun

XapaKkTepucTUK1 UCTOYHMKA BUOpaLMN ONUCHIBAOTCA 3aBUCUMOCTLIO CUa — Bpems, BEMUYMHOK AaB-
neHna unn yHKLMER NepemMeLLeHUs, CKOPOCTBIO UMM YCKOPEHNEM OMOPHOM KOHCTPYKUMW B Havane yaapa.
MpubnuanTenbHbIE OLEHKM BKMIOYAIOT B cebs cneaytowee:

- MUWKOBbIE 3HAYEHUS U ANUTENBHOCTb (ANS UMMYNbCHBIX UCTOYHUKOB);

- cpegHekBagpaTUyHOEe (r.m.Ss.) WM NUKOBOE 3HAYeHWe W YacTOTHLIA CNEKTP ANs He3aTyXalowmx
kone6aHuii;

- cTaTUCTUYECKUE XapaKTepUCTUKM, Takue Kak cpeaHekBadpaTUYHbIe 3HaUYeHUA, TPeTbOKTaBHbIE, OKTaB-
Hbl€ W Y3KOMOMOCHbIE CNEKTPLI;

- CNeKTpbl OTKNWKa (UNn yaapa).

Ecnn ucnonb3ayloTca cpegHekBagpaTUUHbIe 3Ha4YeHus, cneayeT yaensiTb BHUMaHue Metoay ycpeaHe-
HUA. MonaraT, YTO UMeeTCA HECKOMNbKO Cry4aeB B IeHb 1 YTO 06LLas ANMTEeNbHOCTb AeNCTBUA HOCUT BPEMEH-
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HbIA XapakTep (Hanpumep, Mpu cTpouTenbcTBe). B aToM criydae pekoMeHOyeTCsi UCMOb3oBaTh Bpems
ycpeaHeHus 1 ¢, kak nokasano B MCO 2631-1:1997, nyHKT 6.3.1.

5.4.2 UmMnynbcHble UCTOYHUKMN B FPYHTE

[NaBHasA xapakTepucTrka UMMYMbCHBIX MCTOYHWMKOB, HaNpuUMep Mnpu B3pbIBHbIX paboTax npu cTpou-
TeNbCTBE, OTKPLITLIX FOPHBIX paboTax 1 3abuBke cBa — KOMMYECTBO 3HEPru, Belgensemon B rpyHT. MNapa-
MeTpbl ABMXEHUS FPyHTa Ha 3a4aHHOM PacCTOSHUM OT UCTOYHUKA MOTYT BbiTb NOMAyYeHbl 3MNUPUYECKUMU
MeToAaMu Ha OCHOBE pe3ynbTaToB U3MEpPEHWA NyTeM onpeaeneHns rpaHnul, ABKEHUsI TpyHTa U pacyeTHBIX
CNEeKTPOB OTKINKA.

OO6pyLUeHMs1 TOpPHBIX MOPOA, Bbi3BaHHble OOBanoM B MOA3EMHbIX MYCTOTaX WA JIOKANN3OBaHHBLIM
nepepacrnpeaeneHnem ropHoin Nopoabl B pesynsTaTe ropHoAo0kIBatOLLE i AeATENBHOCTH, BU3KN NO XapakTe-
py BO3OENCTBUIA K 3eMNeTpsiceHUsIM. XapakTepuUcTUKA ABWKEHUS! TpyHTa HA MecTe CTPOUTENbCTBA MOXHO
onucaTb MUKOBLIMU 3HAYEHUSAMMW, BPEMEHHBIM PAAOM W/UNN CNEeKTPOM OTKIMKa. [aHHble XapakTepucTukn
6yayT M3MEeHATLCA BMECTE C reoniormeil u UCTopuein ropHbix paboT Ha CTponTensHOM NnoLwaake unn psaaom ¢
Helr. MeToabl, C MOMOLLLIO KOTOPLIX OLLEHUBaETCS XapakTep ABWKEHUS rpyHTa Npu 06pyLLIEHNN FOPHBIX Nopoa,
ONd npefenbHOro COCTOAHUA 3KCnyaTaunoHHON HaaexHocTn, npuseaersl 8 MCO 3010.

5.4.3 YnpaBnsemble npepbIBUCTbIE U UMNYIIbCHbIE UCTOYHUKWU B NpeAenax CTPOeHUN

KonebaHus B npegenax cTpoeHust MOryT 6biTb BbI3BaHEI ONepaLmMsiMn opraHM30BaHHOIO ero cCHoca, a Tak-
e npoueccamMu NPON3BOACTBA, KOTOPbIE He ABMSKTCH PErynsipHbIMU Mo BPEMEHU U UHTEHCUBHOCTU. K Taknum
NCTOYHUKAM MOTYT ObITb OTHECEHBI:

- Tsbkenoe obopygoBaHue (TpaHCMopTHbIE CPeACTBa, BUBpUPYOLLME KaTK UM 0TOOMHUKK, paspyLuato-
LLMA UHCTPYMEHT U T. A.);

- ynpaBnsieMble B3pbIBHblE paboThl B NpeAenax CTPOeHUs;

- NageHune TsHKenbIX NPeaMeToB.

KpaHhbl 1 nndThl (TOABEMHMKA) TakKe MOTYT MHAYLMPOBATb UMMYSIbCHbIE CUMbl B TEYEHUe onepauui
3anycka 1 OCTaHOBKMN.

Mpwnmedanune— CnyyaliHble B3pbIBbl UMK APYIUe TUNbI aBaPUIHBIX CUTYaLMIA, KOTOPbIe Bbi3blBaloT koneba-
HWS, B HACTOSILLEM CTaHJapTe He paccmaTpuBatoTCs.

5.4.4 WcTtouHuKN, KoneGaHUA OT KOTOPbIX PacNPOCTPAHAIOTCA B BO3AYLLHOW UNKM BOAHOM cpeae

BosaeiicTBue 3apsiioB B3PbIBYATOrO BELLECTBA XapakTepuayeTcsl BbiAeneHneM aHeprum Unu nsMeHeHu-
€M 136bITOYHOro AaBreHMs BO BpeMeHW. 3ByKOBOW yaap B pesyfnbTaTe NPoXoXAeHUA CaMoNeTom 3ByKOBOro
6apbepa MOXHO onMcaTh B BUAE U3MeHEeHWI 4aBneHnsl BO BpeMeHM.

5.5 [eATenbHOCTb YenoBeka

5.5.1 NoeBTopsAwMeca CKOOPAUHUPOBaHHbIE AeACTBUA Ha (PMKCUPOBaHHOW Nnowaau

LNsa MHOrMX NOBTOPAIOLNXCA CKOOPAUHUPOBAHHLIX AEUCTBUA NIoAe AMHaMUYeckoe BO3AeNCTBME pac-
npegensetca 6onee numeHee paBHOMEPHO NO OCHOBHOM YaCcTU COOPYXKeHUs. [p1 3TOM aKTUBHbIE YH4aCTHUKK
WU He U3MEHAIOT CBOW NO3ULMK UMW BCSA TPYNNa Mioaein ABUXKeTCs TakuM o6pasoM, 4Tobkl coxpaHsnack 6onee
U MeHee paBHOMEpHaa Harpyska. K Takum OeACTBUSIM OTHOCSITCSl TMMHaCTUYECKUE YNPaXKHEHWS!, TaHLbl,
cornacoBaHHble NpbbkkW, 6er rpynnbl nogen, noseaeHne 6onenbLMKOB B 3anax UM cTaguoHax u apyrue
nopobHble gevicteuA. Mpu 3TOM BCe 3TWM BO3AEMCTBUSI MOXKHO XapakTepusoBaTb M3MEHEHUSIMU CUIMbl BO
BpeMeHN NN CNEKTPanbHbIMWU KOMMOHEHTaMMU.

5.5.2 [IBuxxeHuUe YenoBeka Unu rpynnol

OuHamunyeckue Bo3AeUCTBUA OQHOTO YESIOBEKA UMW TpYNNbI NMoAe Ha ONOPHLIE KOHCTPYKLIMM MOTYT 6biTh
npeacTaBneHbl Kak CUMbl MU COBOKYMHOCTb CUI, 3aBUCSILLIMX OT BPEMEHU, B MECTAX UX MPUNOXKEHNUS UIN KaK UX
COOTBETCTBYIOLMUE YACTOTHBIE KOMMOHEHTHI. [laHHbIe BO3AEACTBUSI U3MEHSIIOTCS BO BpEMEHU 1 MO MOTNOoXEHUIO
OAIHOrO YenoBeka Unu rpynnel Nogen, nepecekaroLmx ONnopPHY KOHCTPYKLMIO.

Mpumeyanune—Heobxogumo yunTbiBaTb BO3MOXHOCTb BO36YXAeHUS1 pe30HaHCHbIX konebanui B newexoa-
HbIX NepexoAax C HU3KMMU FOPU3OHTaNbHLIMU W BEPTUKamNbHbIMU COOCTBEHHBIMM YacToTaMmu W, NMpy HeobxoaumocTw,
NPUHUMATL COOTBETCTBYIOWME MePbl. HekoTopble pekomeHAaLmm npuBeAeHsb! B npunoxenmax Av C.

5.5.3 OauHOYHbIe UMNYNbCLI

OAnHOYHBIE UMNYNbCHI BO3HUKAIOT B pe3ynbTaTte criefylomx BO3AeNCTBUIA:

- MpU cockoke noaen ¢ NnpeameToB;

- NpU COCcKoKe NoAen Co CTYMNeHEK NECTHUL;

- chnyyaiHoe unu npegHamepeHHoe cobpacbiBaHue NpeamMeToB Ha Nor;

- eAnHU4HOEe cornacoBaHHoe AelcTBYe, HanpuMep noanpbirMBaHne Ha Horax (Kak aTo genatoT 6onenb-
LLMKN Ha CMOPTUBHBIX MEPOMPUATUSIX).
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JaHHble AeACTBMSA MOXHO OnucaTh HEKOTOPbIMUA 3aBUCUMOCTAMU YCUNUA — Bpems (MNn NpeacTaBuTb
B BuAe pasnoxeHus B pag Pypbe).

MpuMedaHun e — HekoTopble NpUMEPbl AUHAMUYECKMX BO3AENCTBUN OT YeNOBEHECKON AEATENbHOCTHN NpUBe-
OeHbl B MpUnoxexHum A.

5.6 Betep

BoageiicTeua BeTpa Ha coopyxeHus npuseaeHsl B UCO 4354.

5.7 3eMneTpsiceHUsA

Bo3geicTeua 3eMneTpsiceHN Ha coopyxeHus npusedeHsl B UCO 3010.

6 OueHKa aMNNUTYAHO-4aCTOTHOW XapaKTepUCTUKU

6.1 O6Lwue 3ameyaHus

Mpu aHanuae AYX ncnonbayeTcs pacyeTHas MoAerb, KoTopas 06 beaMHAET XapakTepUCTUKU UCTOUHUKA
BUBPaLW M TPaKT Nepeaayn 1 No3BoMseT oLIeHUTL peakuuio o6bekTa Ha BosaencTeue BUGpaumid. Tun n cnox-
HOCTb pacyeTHON MOAENM 3aBUCAT OT ee 6MM30CTU K pearnbHoi paboTe KOHCTPYKLMK (KOTOPYH oHa MoAENpY-
eT) 1 onpeaenseTcsa ¢ TOYHOCTbIO, Heo6X04MMON A4S NMPOrHO3MPOBaHUA OTKNMKA Ha Bo3aecTeune BuGpaumn.
Mpy MCNOMNb30BaHWUM PaCYETHON Moaenu HeoBXoAMMO YYUTLIBATbL MPUHATLIE AONYLWEeHWA. Tako aHanus
MOXET KacaTbCsl CYLLECTBYIOLLUX CTPOEHNI Y YHUTBLIBATLCS NPU NPOEKTUPOBAHUN HOBbLIX COOPYXKEHUN.

Kone6aHuss B CYLLECTBYIOLMX CTPOUTENMbHBIX KOHCTPYKUMSIX crielyeT oLeHWBaTb No pesynbTaTam
U3MEpPEHUIA, eCriv 3TO BO3MOXKHO, YTO MO3BOMUT BO MHOTUX CUTYaLIMAX NPOBEPUTL UMW YTOUHUTL PesynbTaTbl
pacyeTos.

MeToabl annpokcumaumMn Ons nporHosupyemblx koneGaHuil MoryT 6biTb MPUMEHeHbl B Crieayowmnx
cnyvasix:

a) AaonyLleHWs NPy annpoKCUMaL/ My NpakTMYecku COOTBETCTBYIOT U3BECTHOW pearnbHOCTH;

b) nony4eHHbIn pesynbTaT Gbi NPOBEPEH OMBITHOW SKCrNyaTauuein Wunu yTouHeHHbIMU BbluMche-
HUSIMUA.

6.2 MeToabl aHanusa

6.2.1 OO6LWue 3amMevaHuUA

MapameTpbl BUGpaLMM MOryT GbiTb ONMcaHbl HECKOMbKUMU MokasaTenaMu, HanpuMep amnauTyaon,
ANUTENBbHOCTLI0 BO3AEUCTBMSA 1 YacTOTHEIM cnekTpoM. Tpebyemblit aHanus, B CBOto ovepeab, obycnosneH
TUMOM UCTOYHMKA U TpaKToM nepedadn. Ecnu guHamunyeckue BO3AENCTBUA ABNAIOTCA CNyYanHBIMU, TO Liene-
coo6pasHo UCMONb30BaTb TEOPULO CryYaliHbIX kKonebaHuiA.

MoxHo naeHTUULMPOBaTL ABa LUMPOKMX Knacca npobnem Bubpauuu:

- Knacc A — 0eNCcTBUS UCTOYHKUKa BUOpaLnn M3MEeHSAITCS BO BPEeMEHU 1 NPOCTPaHCTBE;

- Knacc B — geicTBMS MCTOYHMKA BUGPALIMN U3MEHSHOTCS BO BPEMEHW, HO OHU NGO yCcTaHOBUBLUMECH,
NMBO MOTYT CUMTATLCH YCTAHOBMBLUMMMUCS B MPOCTPAHCTBE.

MpumeyaHue—pumepsl knacca A: TPaHCMOPTHOE CPEACTBO, ABUXYLUEECS NO yrvue, Yenosek, naywmmn no
3Taxy; NpuMepsb knacca B: konebaHus oT MalwmHHOro 060pyaoBaHus, Nioau, NoANPbLIrMBaoLWmMe B YHUCOH Ha nony. Mpume-
pbl SMMMPUYECKUX METOAOB: NPOrHO3 KornebaHwii B xoae B3pbIBHBIX paboT, MPorHo3 koneGaHum o1 JOPOXHOTO ABWKEHUSA.

AMnupurveckne MeToabl NPUMEHSAIOTCA, KOra NoMHOe aHanuTU4eckoe pelleHue npobnembl MoXeT BbITb
HEeKOPPEKTHbIM. AMNUpUYEecKMe MeToabl MOTYT ObITb MCMOMb30BaHbI, ECMU OHU BbiBeAeHbI M3 60MbLIoro Yncna
aKCNepuMeHTanbHbIX M TEOPETUYECKMX Pe3ynbTaToB U B cryyae, Korga ans HUX Gbina yctaHoBneHa obnactb
npumeHnumocTu. B cnyyae, korga smMnvpuyeckme MeToabl Y KpUTEPUM MCNOMb3YOTCS MK peLueHny npobnem,
OTNINYHBIX OT TeX, 4/1s1 KOTOPbIX OHU BbINW BbiBEAEHbI, NPUMEHUMOCTbL 3TUX METOAOB K HOBOW CUTyauun
HeobX04MMO NPOBEPATD.

XapaKTepUCTUKM CTOUHMKa BUOpaLmn, TpakTa nepeaadn M npuemMHuka He Bceraa onpeaensitoTca TOYHO.
B yacTHocTW, Korga noauM oAHOBPEMEHHO SIBMSIIOTCH MCTOYHMKOM BUBpAaLMK U MPUEMHMKaMN 1 KOrga camo
NpUCYTCTBUE MOAEN Ha COOPYKEHUUN MOXKET M3MEHUTL €0 ANHaMUYECKNE CBONCTBA, KakK B Crlyvae Harpy3km oT
rpynnel Nogen, Haxodawmxes B 3gaHun. MNogobHble HeonpeaeneHHOCTU MOryT BbiTb MPUCYLLUM W OPYTAM
npo6nemam Bubpauun. CnegosaTtensHo, pekoMeHayeTcs NPoBoANTb aHanms HagexHocTn (MCO 2394).

6.2.2 Koneb6aHus, ypoBeHb KOTOpPbLIX U3MEHSAETCA BO BpPeMeHU, a NonoXeHne UCTOUHUKa — B
npocTpaHcTBe

Ecnu geiicTerne BUGpaLnii U3BMEHSIETCA Kak BO BpeMEHU, TaK U B NMPOCTPaHCTBe, aHannTuieckoe pelleHne
npo6nem B1MBpaLmMmn CTAHOBUTCS 3aTPYAHUTENBHBLIM. [N 3TUX Lenei CNomnb3yT BO3ZMOXHLIE YPOLLEHMS, C
TeM, 4ToObl pa3genuTb Ha oTaenbHble parMeHTbl MPOCTPaHCTBEHHYIO Moaerb. CNOXHOCTb AaHHbIX Npo6rem
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ABNAETCA OAHON U3 MPUYUH NPUMEHEHUS SMMUPUYECKUX METOAOB U LUIMPOKOrO MCMOMNb30BAHUA pe3ynbTaTos
N3MepPEHNA Ha aHANMOMMYHBIX CYLLLECTBYHOLLIMX COOPYXKEHUSIX.

6.2.3 KoneGaHus, uameHsowmecs BO BpeMeHU

EcnnucTouHuk BUGpaumm He nepemellaeTcsl B IPOCTPaHCTBE, MHOTME METOAbLI aHan13a MoryT 6biTb Npu-
MeHeHbl Ans pelueHus npobnem subpaumn. Oblias cxema peLleHuUst Mo BO3MOXHOCTUN UCMONb3YeT HEKOTOPYIO
3KBUBANEHTHYIO CUCTEMY C OAHOW CTeneHbo CBoGOAbI MMM MoZanbHbIA aHaNM3 A HeNPepbIBHBLIX U AUCKPeT-
HbIX CUCTEM.

6.3 YucneHHan oLieHKa ypoBHeW BUGpauum

6.3.1 OO6Lwue 3ameyaHun

[na onpeaeneHus yposHel BUGpaLum Ha NpueMHuke Heobxoauma AByXCTyneH4YaTas npoueaypa:

a) MaTeMaTUyeckoe MoAerMpoBaHNe ¢ BO3MOXHO Hanbonee 6M3KUMU AMHAMWUYECKMMU XapaKTepuc-
TUKaMu pacyeTHOW cxeMbl 06bekTa — coopyxeHusl, byHaameHTa unu pparMeHTa;

b) BbluncneHne AYUX Ha NpMeMHUKE C YH4ETOM XapakTepUCTUK UCTOYHUKA BUbBpauuu.

MatemaTtuyeckasn mogernb MoXxeT 6asnpoBaTbes NGO Ha HenpepbIBHOM, NGO Ha AUCKPETHOM pacnpe-
AeneHnn macc (cMctema co MHOrMMU cTeneHsaMn cBoboabl).

Mpwnm™medanune— Hekotopbie NpUMepPbl MaTeMaTMHECKOIO MOAENMPOBaHUS U Bbducnenns AYX npueeaeHs!
B NpunoxeHum B.

6.3.2 [lemndupoBaHue ANA npeAenbHOro COCTOSHUA IKCNNyaTaLUMOHHON HaAeXXHOCTU

HemndupoBaHuve SBNSETCA BaXXHbIM CBOMCTBOM, ONpeaensowmnM ypoBeHb kone6anuin 86nman peso-
HaHca, 1 xapaktep cBoboaHbIX konebaHui. [emndupoBaHie 3aBUCUT OT UCMOMb3OBaHHBLIX MaTepuanos,
KOHCTPYKTUBHBIX OCOBEHHOCTEN U NPUCYTCTBUSA HEHECYLLMX KOMMNOHEHTOB, HanpuMep HanonbHbIX NOKPLITUNA,
MOTONKOB, MexaHudeckoro obopyaosaHus U neperopofok. MNpucyTcTeue NioAen Take BNMAeT Ha xapakTep
AemMnduposaHus. B obwem criydae gemndurposaHue He MOXeT ObiTb TOYHO BbIUMCIIEHO UMK HAAEXHO CNpOr-
HO3MpoBaHo. OnbIT paboTbl C NOAOBHBIMU TUNAMKU COOPYXEHUI NO3BONAET NOMYYUTL NPUEMIIEMble AaHHbIE NO
aemndupoanuto. Ecrniv BosMoxHO, cteneHb AeMmndupoBaHus cnegyeT ycTaHaBnuBaTb NyTeM U3MEPEHUIA.
CnepyeT 0TMETUTb, 4YTO AeMndrpoBaHue B 30aHUSIX U KOMNOHEHTaX 34aHu1s 4acTo 3aBUCUT OT aMNAnUTyAbI, U
3TO criedyeT yuuUTbIBaThb NPU UCMOMb30BAHUN U3MEPEHHBIX AaHHBIX ASA BbIYUCIIEHUS ANHAMUYECKOro OTKNKa
Ha pasHblxX amnauTygax. Ans paga MexaHnsMoB U 3N1EMEHTOB KOHCTPYKLMIA AeMnpupoBaHne MOXHO UASHTU-
duumpoBaTh (HanpumMep, BAsKoe, PPUKLMUOHHOE, TUCTEPE3UCHOE U UX KOMBUHALMKW) N YYUTBIBATL, UCMIONb3Ys
n3secTHble Mogenu. CnegyeT GblTb OCTOPOXHbIM NPU BEIGOPE 3TUX MOAE el U CBA3AHHBIX C HAMU NpeaenbHbIX
3HaYeHuIA.

MpwnmedaHue—HekoTopble MOAENU U NpeaerbHbIE 3HAYEHNA NapaMeTpoB AEMMNGUPOBaHUS NpUBEAeHb! B
npunoxeHun B. Mogenu n napameTpbl 4eMNUPOBaHUS Anst Pa3HbIX NPEAEnbHbIX COCTOSHWIA 9KCMNNyaTauMOHHON HaaeX-
HOCTVM HaZO BbIGUPATh, YHMTbIBas KPOME BCErO NMPOYEro YpoBeHb OTKIMKA (HanpumMep, Npy 3eMNeTPsiCEHNU MO CPABHEHMIO C
Korne6aHUsiMM OT JOPOKHOTO ABUXEHWSA), COCTOSHUA BETOHA, MMEIOLLETO TPELLMHbI, MO CPABHEHMIO ¢ 6eTOHOM 63 TpeLyH.

6.3.3 Kone6aHus, pacnpocTpaHsaloLmecs B HenpepbIBHOMN cpeae
HenpepbiBHas cpefa — dusndeckas cuctema, Ans KOTOPOW ANMHA pacrpoCTpaHALWencss BOMHbI
CYLLIECTBEHHO KOopoYe (Pn3NYEeCKUX pasMepoB paccMaTprBaeMon cpebl. [insi Takux cryvaes npu BblY1UCNeHUM
nepegayu konebaHuin Hago UCMoNb30BaTb NPUHLMMBLI TEOPUN PACcTPOCTPaHEHUSA BOSIH.
Mpw BblMUCHEHNM KONEBaHNIA, pacnpoCTPaHSAIOLWMXCA B HENPEpPLIBHOW cpeae, Hago yuuTeiBaTh crieay-
foLne akTopbl:
a) apdeKTbl CONPSHKEHNSI HA UCTOUHUKE;
b) MaTepuanbHble CBONCTBaA NepeaatoLleil cpeap:
1) macca (N1oTHOCTb),
2) cTeneHb HacbIWeHus,
3) XecTKoCTb,
4) pemndupoBaHue (3aTyxaHue);
C) reomeTpuyecKkoe paclumpeHune nepeaaroLlen cpeabl:
5) pasHble hopMbl paccrnoeHns,
6) HapyleHnst HeNnPepbIBHOCTA U 3KpaHUPOBaHMe,
7) reomeTpuyeckoe ocnabneHve ¢ yaganeHnem ot onpeaefieHHoro MCTOUHUKa;
d) BAMAHWUS B3aNMOAENCTBUSI CTPOEHUS C TPYHTOM UM C XKUAKOCTbIO;
e) nepefayda K NnpreMHKY B npeaenax saaHus.
PaccnoeHne n nameHeHnsi reomeTpumn BAOMNb TpaKkTa pacnpocTpaHeHUst MOXKET NPUBECTU K MECTHOMY
ycuneHuro nnm ocnabnexHuto konebaHumn B 0OTAeNbHbIX YAaCTOTHbIX AWanasoHax. [Ansi rpyHTOB cTerneHb ynioTHe-
HUSA, HacbILLeHns (HanpumMep, B 3aBMCMMOCTM OT YPOBHS NOA3EMHbIX BOA) U BHYTPEHHEee TpeHue maTepuarnos
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BNUAIOT Ha XapakTep KonebaHuin, raBHbLIM 06pa3oM Ha 3aBUCUMOCTb YPOBHE konebaHuii oT paccTosiHUSA A0
NCTOYHUKA. AHann3 nogobHbIX cuTyauuini 4OCTAaTOMHO CroXKeH. [Ins KoNMYeCTBEHHOW OUEHKW napameTpos
kone6aHuni, kak NpaBuUIo, UCNOMb3YTCSA AMNUPUYECKUe MeToAbI.

XapakTtep pacnpocTpaHeHusa Bubpauumii, a BO3MOXHO — U HEKOTOPbIe KONMYECTBEHHbIE pe3ynbTaThl,
MOTYT ObITb MOMYYeHbI Taloke aHaNUTUYECKN U SKCTIePUMEHTarbHO Kak (OyHKLMM 4acToThI (T. €. B BUAE aMniun-
TYQHO-4aCTOTHBIX XapaKkTepucTuK, byHKLUIA Nnepeaayn) unm kak hyHKLMM BpeMeHH (T. e. DyHKUUN OTKITNKA Ha
UMMynbCHOE BO3MYLLEHUE ). AHanNUTUYecKue MeToabl JOMKHbBI COOTBETCTBOBATL NPUHATON pacYETHOM CXeme.
PesynbTaThl 4OKHBI ObITE MPOBEPEHbI Ha TECTOBBLIX NPUMepax. AHanuTUYeckue unm amnupudeckue dopmyrbl
Ans (yHKUUM nepefayn MoryT GbiTb UCMONb30BaHbI, €CU UX NPUMEHUMOCTb K AaHHOW cuTyauun bbina
noaTBepkaeHa COOTBETCTBYOLWMMN TEOPETUYECKUMI UINU SKCNIEpMMEHTanbHbIMU MeTogamu. B gononHeHue K
CBOWCTBaM nepefayv Bubpauuii yepes rpyHT HeOBX0AMMO paccMOTPETb BO3MOXHbLIE U3MEHEHUA ero husu-
YecKUX XapakTepUCTUK, Hanpumep 3akpensieHue, ocagka U paxuwkeHue rpyHTta, hopMmpoBaHne onon3Hemn.
[aHHble U3MeHeHUs, Kak NPaBWUo, acCoLMMPYIOTCA € korlebaHnsaMmn 60MbLIOK aMNANTYAbI UM NPOAOIKUTENb-
HOWN AUTUTENbHOCTM.

MMnynbcbl AaBneHUA U CyMMapHbIA UMMYMbC OT MOABOAHBIX B3PbIBOB MO SIMHUM pacnpocTpaHeHus
MOXeT ObITb BEIMMCIIEH UCXOAA U3 OTHOLLEHUI 3apaaa/avcTaHunn. CkanbHoe Unu rpyHToBOE NOKPLITUE U BO3-
AYyLWHbIE NYCTOThI ABNAOTCH 9KPaHOM A51s pacnpoCTPaHSIOLLMXCS BOSH, YTO AaeT B pesynbTaTe cylecTBeHHoe
CHWXXeHWe NUKOBOro AaBfEeHUA, OAHAKO yBeNnuunBaeT ANUTeNbHOCTb BO34eNCTBUS umnynbca. Heobxogumo
YYUTBIBATL OTPaXKEHNA OT TBEPAbIX NOrPaHUYHBIX CIIOEB 1 BOAHOW NOBEPXHOCTU, a Takke Andpakuma BoKpyr
NPEenATCTBUN NO NIMHAW PACNPOCTpPaAHEHUS MEXAY UCTOYHUKOM U NPUEMHUKOM.

6.3.4 Koneb6aHua AUCKpPEeTHLIX CUCTEM

MHOrMe CcoopyXeHWst MpyY NpaBUIbHOM Bbibope KONMMYecTBa W PacnofOXeHUA Macc, aaeKBaTHbIX
JKECTKOCTHBIX XapaKTepucTuK 1 crnocoboB yyeTa AMCCUNATUBHBIX CUM MOTYT BbITb yAaYHO CMOAENMPOBaHbI
ANCKPeTHLIMW cucTeMammn. Bo MHOMMX criydasix MoryT 6bITb MCNONMb30BaHbl HEKOTOPbIe aHaNorMm ¢ CUCTEMON €
0fQHoN cTeneHbo cBoB6oAbl, NN METO «HOPMasibHbIX (POPM», C MOMOLLBIO KOTOPOro CTPOSATCA MeToAbl pelue-
HUSA 3a4a4y ANs AMHaMUYeckoro pacyeTa IMHeNHbIX cucteM. Bo3MOXHOCTb AUCKpeTU3aLmMm CUCTEM 3aBUCUT OT
KOHKPETHBIX cry4aeB. Hanpumep, pacyeT oTKNMKa NAUTHI MEXAY3TaXKHOro NepekpbiTUA Ha NPbKKU nogen
MOXeT 6ObITb BbIMOMHEH C MOMOLLbH ANCKPETHOMO aHannsa MeToaoM «HopMarnbHbIX opm». Ecnn Hago oueHu-
BaTb BbICOKOYACTOTHbIe konebaHusi, HanpyMep 3BYKOBblE pacnpocTpaHalowmeca no coopyxeHuto, n A4X
yAaapa, nepekpbiTie HeobXxoAMMO PaccUUTbIBaTb C MOMOLLBIO KOHTUHYYMHOrO noaxoaa (Mcnosb3ysi TEopuio
pacnpocTpaHeHUsi BOSH).

6.4 OueHKa ypoBHel BUGpaLuu nNo pesynbratam U3MepeHui

6.4.1 O6Lue 3ameyaHus

Korga ypoBHW BUGpaLMn B CYLLECTBYIOLIMX 3AaHNAX HEOOX0AMMO OLEeHUBaTh Mo pesynbTatam usme-
PEHWA, n3MepuTenbHbIE NpoLeaypbl, NpUMeHeHne NPMBOPOB U OLEHKA pe3ynbTaToB A0MKHLI 6bITh NpoBe-
OeHbl B COOTBETCTBUM C pekoMeHaauuamn, nanoxeHHsimn 8 MCO 8041.

6.4.2 N3mepsieMble BENMUUYUHDI

MapameTpbl BUGpaLnK, KOTOPble AOMKHBLI BbITb M3MepeHbl U MPoaHaNM3NPOBaHbI, BKITOYaloT B cebs
CMeLLeHUs, CKOPOCTb, yCKopeHue 1 uHoraa gecdopMaumio B COOTBETCTBYIOLLEM YaCcTOTHOM AuanasoHe. Beibop
N3MepsieMbIX NapameTpoB 3aBUCUT OT NPUHSATON METOANKU aHannsa pesynbTaToB U3MEePEHUn U COOTBETCTBY-
tOLLIMX BUBPALMOHHBIX KpUTepUeB. XOTA Kaxkaasi BeNMYMHa YCKOPEHUs, CKOPOCTU UM CMELLEHUSI MOXET ObITb
BblBeJleHa ogHa U3 Apyroi NyTeM WHTerpyupoBaHusa unn auddepeHUMpoBaHus, Kak NpaBuno, NpeanovTu-
TEeNbHO U3IMEPATb UCKOMYIO BENUYUHY HenocpeACTBEHHO WM BbIMNOMHUTL UHTErpupoBaHune. MpumeHsTb
AnddepeHumpoBaHue He pekoMmeHayeTcs (KpoMme rapMoHUYeckux konebaHuin), Nnockonbky Npu 3TOM 3Ha-
YUTENBLHO UCKaXKaeTca KapTuHa konebaHuii. CneagyeT NPOBOAUTL U3MEPEHUSI OCTATOYHO NPOACIKUTENbHOE
BpeMs1, YToObI Nocne ctatucTudeckon 06paboTku NoNy4UTbL 6rIN3KUIA K peanbHOCTU YPOBEHb HaAeXHOCTH.

6.4.3 UsmepuTenbHan annapatypa U AMana3oH U3MepeHun

MsmepuTenbHyto annapatypy crneayeTt BbibupaTth ¢ yueToM BUOpaUMOHHOTo napaMeTpa, KoTopblid Hago
U3MepUTb, U OXXnaaemoro auanasoHa ero UsMeHeHuN.

Mpumevanunme 1 — O6WeNnPUHATBIMU AMANA30HaMM U3MEPEHHbIX BENUYMH KonebGaHui 3aaHui aBnsaoTcs
cnepyowpe:

- vacroTa: o1 0,15 go 100 'y, 3a uckNYeHneM UMNYNbCHLIX OTKIUKOB W 3[1aHWI HA CKanbHbIX NOPOAaXx, rae Yactorta
MoxeT 6bITb Bbiwe 100 Mu;

- yckopenusti: o1 103 5o 10 m/c?;

- ckopocTu: ot 107° go 10~ m/c; ans usmepenuit, rae MCNOMNb3yI0TCH MUKPO3NEKTPOHHOE, ONTUYECKOe U nogobHoe
o6opyaoBaHue (HaHO-TEXHONOMMM) MOTYT NPUMEHSATLCS HUXKHUE Npegernbi;

- cmeweHuns: ot 1077 o102 m.
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MpnmevaHune 2— Komnnekt ansi U3MepeHnsi OCHOBHOW BMOpaLuM MOXET COCTOATb M3 AaTYMKOB, CXEMbI
KOMMYTUPOBAHWA CUrHana v npubopoB 3anucy UNu TEKYLLIEro KOHTPOSSI.

MpumedvyaHne 3—[nsa KOMNNEKCHbIX KoneGaHWi MOXHO MCMONb3oBaTh aHanoroByld unv UMdpoByto pe-
rMcTpauuio unu NpMeopbl HENMOCPEACTBEHHOMO aHanuaa.

6.4.4 PacnonoxeHue ToueKk U3MepeHUsA

6.4.4.1 VNamepeHne konebaHnin 3gaHunin

PacnonoxeHue Touek nsMepeHns 1 BblI6op HanpasneHWi 3aBUCST OT TUMA COOPYXKEHUSI U MeTOA4a OLLeH-
KK, KOTOpbIN ByAeT Mcnonb3oBaThes. ATU AaHHble A0MKHEI ObITb TOYHO YKa3saHbl B NPOrpaMMe U3MepeHnst.

MecTa ycTaHOBKM AaTUYNKOB U HAMpPaBeHUsi U3MepeHun creayeT BbibMpaTh C y4eTOM reoMeTpun Coopy-
XKEeHWNA N UCTOYHNKOB BO3BYxaeHus. OBbIMHO UCTIONb3YHTCS NPSAMOYTOSbHbIE KOOPAUHATLI (X 1 ¥ ANS TOPU3OH-
TanbHbIX; Z AN BepTUKanbHbIX). PacnonoxeHne AaTYMKOB BAONb LUANHAPUYECKON UMW APYroii KOOPANUHATHON
cucTeMbl MOXeT BbiTb Gonee NpeanodTUTENbHLIM ANS CreluanbHbIX CUTYaLUA.

B yacTHbIX cnyyasix Heobxogumo cobnogats criegytollee.

a) Ecnu napameTpebl Bbpauum, KoTopble Hago U3MepsTb, UCMONb3YHTCA AN TOro, YToObl YCTaHOBUTL
ropu3oHTarbHble BO3AENCTBUSA Ha CyLLeCTBYOLLee 3AaHne, TO TOUKN U3MEPEHUI crieayeT pacronaraTtb Ha cTe-
Hax 1nn BGNN3N CTEH; B MHOTO3TaXHbIX 34aHWsAX criedyeT pacnonaraTb TOUKU U3MepeHuid Ha Tpex u Gonee
YPOBHSAX.

b) Ecnu oueHKka BNUSHUSA HaBedeHHbIX KMHEeMaTUYecKUX BO3AENCTBUMA Ha 34aHue, KoTopoe Hado
KOHCTpyMpoBaTh, 6asnpyeTcst Ha U3MepeHUsaX BUBpaLmn, TOUKM M3MEPEHWIA crieayeT pacnonaraTb Ha rpyHTe
Ha MecTe NNaHUpyeMoro CTpoUTENLCTBA 34aHusA. bonee HaaexHble pe3ynbTaThl MOTYT 6bITb MOMNYYeHbl, eCrv
TOYKM N3MEPEHUI HaxoanATCs Ha AHe KOTNoBaHa, Ha ypoBHe NPoeKTUpyeMoro pyHaaMeHTa.

c) YTo6bl OLEHUTb NHTEHCUBHOCTL BUBPaLMK, UCTIONb3YS LKAy ANHAMUYECKUX BO3AEACTBUA, TOUKA
n3MepeHuii cneayet pacrnonaraTe Ha hyHOAMEHTE UNK Hecylleld Harpy3Ky CTeHEe Ha YPOBHE rpyHTa co CTOpo-
Hbl, 06paLLEeHHON K MCTOYHNKY konebaHui.

6.4.4.2 NamepeHus BUGpaLNM Ha MaLLUMHaX, MeXaHU3Max U 060pyA0BaHUMU B 30aHUSIX

Mpn namepeHun nogoGHbIX BUGpaLuii oaHy UM HECKOIbKO TOYEK U3MepPeHUIt HeoBxoauMmo pacnonaraTte
nubo Ha oMopHOM NUTe cTaHka, NMMH0 Ha ONOPHOW KOHCTPYKLMK 0DOpYaOBaHUS B TOM MecTe, rae oXuaatoTes
Hanbonee UHTEHCBHbIE KonebaHns.

6.4.4.3 VamepeHusi, KOTopbie NMPOBOAATCA AN OLIEHKU BNUAHUS BUGpauUnM Ha moaen, Haxoasawmxcs B
34aHNAX

TouKM n3amepeHnii AoMKHbI BbITb pacnonoXeHbl B MeCTax, rae Noav MoryT owywats Bubpauuio. Koneba-
HUS JOMXKHbI BbITb N3MepeHbl Mo TEM HarpaBIeHUsIM, MO KOTOPLIM NoAN YyBCTBYIOT ceba HekomdopTHO. Mpu
HeonpeaeneHHOCTU HeobBXoAUMO U3MePSTL KonebaHusi No BcemM OpToroHanbHbIM HanpasneHUsaAM.

6.4.5 U3mepeHnsa Bubpauumu u aHanus pesynbLTaToB

CxeMbl yCTaHOBKM AaT4YMKOB W HaNpasfeHusl usmepeHuiA AoMkHbI 6biTb ykaszaHbl B nporpamme uccneno-
BaHUA.

Mpu croxHBIX 4NUTENbHBIX BUGpauusix perucTpupyembie napameTpbl 4OMMKHbI ObITb 3anvMcaHbl Ha aHa-
NIOroBOM UMK LincbpoBoM 060opyaoBaHMU ¢ nocneayowmm aHannsoMm. MakcuManbHble 3aperucTpupoBaHHble
3HayeHus1 BUBPaLMii B KOHTPOSIbHBIX TOYKax HeoBXOAUMO COMOCTaBUTL C KPUTEpUEeM 3KcniyaTauuoHHON
HaaeXHOCTW.

6.4.6 OT4yeT NO U3MEepeHUsM

OT4eT MO N3MepeHUaM OMKeH BKIoYaTh B cebs:
uenb N3MepeHus;
othuunansHbIi 6a3nc nsmepeHus (HanpuMep, COOTBETCTBYIOLLUIA CTaHAAPT);
onuncaHne n MecTonosoXeHne NCTOUYHMKa BUbpauuu;

MCMOMb30BaHHbIE U3MepUTeNnbHbIe NPMBOPLI (TUMN, YUCHO, pe3ynbTaTbl NOBEPKW, AManasoHbl U3Me-

peHns);
- MeTof noacoeduHeHNUs npeobpasosaTenen;
- noApobHOCTM 3anucu (AnrnHa 3anncu, YacToTa BbIGOpKK, yCTaHOBKW (hUNbTPOB, yCUneHne uT. 4.);
- XapaKTepucTuKy 34aHus, BKIToYas ero TeXHU4ecKoe COCTOsIHUE;
- pacrorioXeHne ToYeK N3MePeHNi C yKasaHUeM pacCcTosAHNSA MeXay HUMMK;
- COMYTCTBYIOLLME YCIIOBUA U cOBLITUA (aTMOCKEPHbIE YCOBUS, APYrMe BOSMYLLEHUA U T. 4.);
- haMuUnum YneHoB rpynrel CneumManvcToB, MPOBOASALLIMX USMEPEHUS;
- KpaTKyto CBOAKY MoKasaHWi nprbopoB UNn peaynbTaThl.
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7 Kputepuu BuSpauumn ans npeaenbLHOro COCTOAHUSA
3IKCNNyaTaLuMOHHOM HAAEXHOCTH

7.1 O6uime samevaHun

Bu6pauunoHHble KpUTepun AOIMKHBI COOTBETCTBOBAThL MpeAeflbHOMY COCTOSIHUIO 3KCMyaTaluoHHON
HafeXHOCTU, KOTOPOe 3a4aHOo AN MPUEeMHUKA.

Pa3zpaboTunk A0mKeH NPUHATL peLleHne No KpUTepUaM dKCNyaTaLMoHHON HaAeXHOCTU U ee 3MeHYU-
BOCTU. MiaMeHeHne 3Tux Kputepues B NMpeaeribHOM COCTOSAHUM OBbIMHO 3aknadblBaeTcsl B KpUTepuilt Ans
npuemHuka. B HekoTopbiX crnyyasix ¢ onpeAeneHHoN CTeneHbl BepPOSITHOCTU AOMycKaeTcs NpeBbllueHne
KpuUTepus saKcnyaTaunoHHON HagexHocTu. B page cnyvaes, koraa Kputepuid akcnyaTauyMoHHON HageXXHOCTH
He cregyeT npesblwaTb, 0COBEHHO NMpU HeobpaTUMbIX NOCNEACTBUAX (Hanpumep, ob6pa3zoBaHUe TPELUUH,
ocajika); B TakoM criydae crneayeT BbIOUpaTb HWXKHIOW BEPOATHOCTb MpeBbieHusl. PykoBoacTBo cMm.
B ISO 2394. CneagyeT yunthbiBaTh Takke BO3MOXHOCTb U3MEHEHUSA YacTOT coBCTBEHHBIX konebaHuii cTpoeHus
UMK €ro KOMMOHeHTa.

KpuTepum B COOTBETCTBUM € AaHHBLIM CTAHAAPTOM OTHOCATCA K TPEM KaTeropusiM NpUeMHUKOB!

a) noau, XUBYLLME UNu paboTalolme B 30aHUK;

b) Bce, uTo HaxoaWTCA B 34aHUM (€ro cogepxumoe);

C) CTpOUTEeNbHbIE KOHCTPYKLUK.

7.1.1 Kputepum ans xuteneu u nocetutenen 3aaHuA

KpuTepum peakuum Yeroseka Ha konebaHusi, MOXXHO CrpynnupoBaTh Mo criefyloLwmm KaTeropuam:

- «4YBCTBUTEIbHbIEY» MOMELIEHUs, HanpuMep onepaumnoHHble B 6onbHMLAX,

- «OBbIYHbIE» MOMELLEHUS], HaNpuUMep oKChl U XUnble NIoWaau; u

- «aKTUBHbIE» MOMELLEHUSA, Hanpumep NNowaan Uu uexa NPOMbILUNIEHHOCTH.

M punMmeyaHn e — «AKTUBHbIE» NOMELLEHUSA BKNIOYAIOT B CEOA SIPYChI B apeHax, ’MMHacTUYeckue 3anbl u cTagu-
OHbl, NOABEPXKEHHBIE BO3AENCTBUIO TAKOW ASATENBHOCTY, KaK TaHUbl, Ger, NPbHKKU M COMMacoBaHHbIE ABWKEHNA 3puTenen.

7.1.2 KpuTtepum ansi coaepXxumoro 3gaHua

KpuTepun ons cogepxMmMoro 3gaHuin AomkHbl o6ecneunsatb YPOBHU BUGpaLIMK, KOTOpbIE rapaHTUpyoT
yAoBneTBopuTenbHoe (PYHKUMOHNPOBAHUE YyBCTBUTENBHBIX KOHTPOSbHO-U3MEPUTENbHBLIX NprOopoB unn
onpeaeneHHbIX NPOU3BOACTBEHHbIX NPOLIECCOB, KOTOPLIE pa3MeLLaloTcsl B KOHKpeTHOM 3aaHuun. Mpumepamn
TaKoro CoAePXNMOro 34aHns ABNSAOTCS MUKPOBECHI, 3M1eKTPOHHbIE MUKPOCKONbI, hoTorpaduyeckue npoekLm-
OHHbIE CUCTEMBI MHTErpanbHbIX CXeM, 06opyaoBaHWe A4S BbipallMBaHUa KpUCTamoB, CPeACTBa NlasepHo
NHTepepoOMeTpUN, HAHOTEXHOMOTUU U T. 4.

7.1.3 Kputepuu ansi cTpouTenbHbIX KOHCTPYKL U

KpuTepun ans cTponTenbHbIX KOHCTPYKLUMIA MOTYT COOTBETCTBOBATL NpeAenibHOMY COCTOSIHMIO 3KCNIlya-
TaLMOHHOW HaAeXHOCTU, OQHAKO MOTYT Takke BKITHoYaTh B cebs HebonbLune NoBpeXaeHUst KOHCTPYKTUBHBIX 1
HEKOHCTPYKTUBHBIX 3[1EMEHTOB. B aTu KpUTEpUN He BKIOYaloTCA Neperpyski 3gaHnin unm pparmeHToB, KoTo-
pble MOTYT MPUBECTU K YPe3MEpPHbIM NOCTOSAHHBIM HAMPSIKEHUAM UK paspylueHuaM. JonycTUMble YPOBHN
BMBpaLMM 3aBUCAT OT TUMA KOHCTPYKLMK, CpoKa CnyX6bl 1 BaXXHOCTU (MOHYMEHTanbHas UM uctopuyeckas
LEHHOCTb, BpEeMeHHoe YOeXuLLe U T. 4.), COCTOSAHUSA PEeMOHTA, TUNa 1 ANIMTENbHOCTU KonebaHuin n AuHaMuKn
NpUNoXeHWs Harpysok. HekoTopble npumepbl BUGPaLMOHHBLIX KPUTEPUEB NPUBEAEHBI B NpunoxeHum C.

MpumeyaHue—pegenbHoe COCTOSHME SKCMyaTaLMOHHON HAAEKHOCTY ANs CTPOEHUI MOXET BKMIOYaTb B
cebs 06pazoBaHme TPeLMH B YNCTOBOW OTAENKE (LUTYKaTYPKM, HAPYXHOW OGLUMBKM), BOMOCSHbIE TPELLMHBI UM BUAVMOE
pacTpeckMBaHne apMupoBaHHOrO GeToHa unu pyrvx mMatepuanoB Unv MakcumanbHoe AOMyCTUMOE AMHaMUYecKoe
cMeLLeHve.

7.2 BubpauuvoHHble KpUTepUU ANs XXuTenen UNu noceTuTenen 3gaHus

7.2.1 O6wue 3ameyaHus

Ona niogei gonyctMble YpoBHW BUGPALIMN B 3HAUMTENBHON CTEMNEHW 3aBUCAT OT OKpYyXKatoLLei cpeael,
rae HabnwogaeTtcsa Bubpauus. Hekotopele onycTUMble YPOBHM BUEpaLmMmn npueeaeHsl B npunoxeHnsax C u D.
YkasaHHble BUGpaLMoHHbIe KpUTEPUI, BOSMOXKHO, NOTPeBYIOT AanbHeLen KoppekTUPOoBKX, C TeM YTOBbI OHM
YAOBMNETBOPANN KOHKPETHLIM 0GCTOATENbCTBAM.

MpwnmeyaHune— Peakuus niogen Ha BUGpaumm B 3gaHMsX 3aBUCUT OT MHOMUX chakTopoB. HenocpeacTBeHHoe
BNWSIHUE OKa3bIBAIOT YacToTa, aMNNnUTyaa, ANUTENBHOCTE BO3AENCTBUS, UBMEHUYMBOCTb, PopMa, HanpaeneHve Bubpauum
W MHTEpBanbl Mexay BUOpaLUOHHbIMU COBbITUAMU, HE3ALLMLLEHHOCTb OTAEMNbHBIX YHacTKOB Tena YenoBeka ot Bubpauum.
KocBeHHOe BNUsiHve Ha CyObekTUBHYI0 peakuuio YenoBeKa B OKpyKatowen cpeae, rae npucyTCTByoT BUOpaLumm, okasbiBa-
0T crieaytowme akTopbl: HU3KOHACTOTHBIN WYM 1 MHPPa3BYK, BU3yaribHble CUrHarbl, TUM HaceneHys, 0CBeAOMINEHHOCTb
0 BUGpauuv, yBepeHHOCTb B CTPOUTENBHOWM KOHCTPYKLIMK, BbICOTA HaZ YPOBHEM 3eMIu, NpeaynpexaeHne o npeacTosLumx
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CcobbITUsAX, AESTENBHOCTb, B KOTOPYIO BOBIIEYEHb! MI0AM, 3HAHUE UCTOYHUKA BUOpauun 1 T. 4. Bo Bpema nHtepnpeTtaumm
N3MEpPEHHbIX AaHHBIX, OTHOCSILLMXCA K YYBCTBMTENBHOCTM YenoBeka K Bubpauusim, oco6oe BHUMaHWe cneayet yaenstb
OLEHKe MUKOBbIX 3HA4YEHUI 1 BpeMeHun yepeaHenusi curHana. Cm. MCO 2631-1 m UCO 2631-2.

Kone6aHus, BnustowmMe Ha nogen B 34aHUM, MOXHO pasfgenunTb Ha criegytowme Knacehbl:

- Krnacc a — HuKe rnopora BOCNPUATUS YENIOBEKOM;

- Knacc b — BblLe nopora BOCMNpUATUS YeNoBeKa;

- Knacc ¢ — pasgpaxeHue, TpeBora 1 cTpax (OHU MOryT 6bITb acCOLMUPOBaHBI € psiAoM HebnaronpusT-
HbIX KOMMeHTapueB);

- knacc d — BMelLaTeNbCTBO B A4eATENILHOCTb YeroBeka;

- Knacc e — BO3MOXHOCTb pUcKa TpaBMaTU3Ma U pUCK Ans 300poBbs.

Mpu knacce a kpuTepuin BasnpyeTcs Ha Nomexax npu paboTe ¢ YyBCTBUTENBbHBIMU NpuBopamu, koraa
oneparop HaynHaeT NoHUMaTb NPUCYTCTBUE KonebaTenbHOro ABUKEHUS], XOTS OHO HUKaK He BOCTIPUHMMAaeTCs
Kaknm-rin6o HopMmarnbHbIM OPraHOM YyBCTB YenoBeKa.

KpuTepuin 4ns HWXKHen rpaHuLbl Knacca e y4uTbiBaeT BO3MOXHOCTb U HeobxoaMmocTb Bbigauv pabo-
TatoleMy nepcoHany yaepXusarLwmx CTPOon Unn 3axeaTos ANA pyK, € TeM YTOObl YMEHbLLUUTb PUCK NOSTYYEHUA
TpaBMbl B pesynbTaTe BO3AENCTBUSA HWU3KOYACTOTHOW MexaHu4veckoin Bubpauun nnu subpauum Ha Gonee
BbICOKMX YaCTOTax B 30Hax npeAena HesawuweHHocTH, onpeaeneHHoro B UCO 2631-1 (cMm. Takke UCO 6897).

Peakuus yenoBeka Ha Bo3aencTene BuGpaunn knaccos b, ¢ U d oueHUBaeTCs Kak KaTeropusa cobbitus,
KoTopasi MOXeT ObITb:

- HernpepbIBHOMW;

- UMMynbCHOW; Unn

- NpepbIBUCTON.

B o6Lwem cnyyae kputepun Ana orpaHUYeHUSa 3HaYeHUIn BUBpaumm ang obblbHBbIX 34aHUA 6a3npyoTCA Ha
MUHMMarbHBIX HeBnaronpuATHLIX BO3AENCTBUSAX Ha Yenoseka. KoppekTupyowme nonpaeku K 6a30BbIM
KpuTepunam cregyeTt MPUMEHATL B 3aBUCUMOCTU OT KaTeropum cobbiTus.

MpumeyaHn e— PykoBoacTBO NO OUEHKE peakummn YenoBeka Ha Bubpaumio B 34aHUsIX Ha vacTtoTax ot 1 go
80 Ny npueeaeHo B npunoxexun C, a B ananasone ot 0,063 go 1 My B NCO 6897. OueHka peakumm Henoeeka Ha konebaHus
COOpYXeHusi, BO30yxgaemble BETPOM, NpueedeHa B npunoxeHun D. PasHble nuyHble hakTopbl MOryT COYETaTbesl, YTobbl
oTpuLaTensHO BO3AENCTBOBaTb Ha CybbekTMBHOe BocnpusiTue Bubpaummn yenosekom. Cpean HUX MPUCYTCTBUE LWYMA,
TNIVHENHbIE U BpaLLaTenbHblE KOMIMOHEHTHI BUOpaLMiA MO HECKONBKUM OCSIM, AEUCTBYIOLUX OfHOBPemMeHHO. MHaneuayans-
Hasa peakuusd 4enoBeka Ha BVISpaLI,VIIO MOXEeT MEHATbCH, eCIlin OH 6y,qu 3HaTb O BO3HMKHOBEHUMN COBbITUIA nrapaHTumn Ge-
30MacHOCTU NOAEN Y NMOMELLLEHUSI.

7.2.2 TpeGoBaHuna AnNA newexonHbIX Nepexoaos

MewexoaHble nepexoabl AOMKHbI ObiTb CIPOEKTUPOBaHbI Tak, UTOBbI aMNAUTYAbLl BUGpaLUM OT UCTOM-
HWKOB KonebaHnin He BbI3bIBANM YyBCTBO TPEBOIM Y NOTEHUMANbHLIX NOMNb30oBaTeNen.

Kputepun akcnnyaTauUMoHHOW HaAeXHOCTUM ANS newexoaHbIX nepexodoB B npeaenax 3gaHui vnu
coeUHsIIOLWLMX 30aHusa ByayT oTNMYaThCsl OT NepexofoB Haj A0POraMu, XenesHoAoPOXKHbIMU U BOAHBIMK
nyTamun.

MpumeyaHune—Npumep BbiGOpa BUOPALMOHHBIX KPUTEPUEB AT1S1 MELIEXOAHLIX NEPEXOAOB NPUBEAEH B NPU-
noxenum C.

7.3 BuGpauuoHHble KpUTepun gns coaepXxumoro 3aaHus

7.3.1 O6wune 3ameyaHusa

HopmanbHoe pyHKUMOHUPOBaHNE MHOTUX TUMOB YYBCTBUTENLHOrO 060PYA0BaHUA UAW NPOMBILLIIEHHBIX
npoueccoB TpebyeT HM3KOro YpoBHS BUOpauMn B 34aHNW, B KOTOPOM OHU pa3MellaroTcs. Beuay 6onbLuoro
pasHoobpasnsa AaHHoro obopyaoBaHWs, NpPoLEeccoB U BLICTPO UIMEHAILWUXCA TEXHOMNOMMIA HEBO3MOXHO
onpegenqTb kakne-nnbo hbrKCUpoBaHHbIe YPOBHU aMnnnTyd konebaHui, KoTopble Mornv 6bl rapaHTUpoBaTh
yaoBneTBOpUTENbHY paboTy Takoro 06opyaoBaHus U NPOLLeCCoB.

Mpn 3TOM MOXHO BbIAENUTL ABA OCHOBHBIX CryYast:

a) NpoeKkTUpoBaHWE U CTPOUTENLCTBO HOBOIO MOMELLEHWUsl, KOTOPOe AOMKHO YAOBMNETBOPSTL Onpe-
AeneHHomy BUGpaLIMOHHOMY KpUTEPUIO;

b) oueHka Ha NpPUrogHOCTL CyLLECTBYIOLLEro 34aHUA UMM ydacTka Ana pasMelleHust cneumarnbHbIX
Np1MbopoB MY NPOLLECCOB.

7.3.2 BubpauunoHHble KpUTepUUN Ansi o60pyaoBaHUA U NPOLLECCOB B NPOEKTUPYEMbIX 30aHUAX

BubpauvioHHele kpuTepun Ans yaosneTBopuTenbHoi paboTel o6opyaoBaHust unn npolecca cnegyet
nony4aTtb OT NpousBoauTens. B oTcyTcTBUE Takon MHOPMaLIMU MOXKHO UCTMOMb30BaTb MMeIoLLNECs KpUTepun
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[Hanpumep, Gordon (1991)] unu onbIT akcnnyaTauum nogo6HoOro 06opyAOBaHUA UNKU NPOLLECCOB UMK Cneao-
BaTb MeToay npob n owmbok. Cm. UCO 8569, NCO/TS 10811-1 u UCO/TS 10811-2.

M pwumeyaHn e— UysctButenbHoe 06opyaoBaHue U NPOLECCH NPeanovTUTENLHEE pa3MewaTb Ha NNUTE Ha
YPOBHE IPYHTa, YeM Ha nepekpbiTun. B niobom crnyyae mMoxeT notpeGoBaTbCcs BUGPONIONAUMA HacTen CTPOEHUA UK
KOHKPETHOIro 060pyaoBaHusi.

7.3.3 OueHka kone6aHUi B CyLLeCTBYIOLLUX 30aHUSX

[Ang cywecTBylOWUX 34aHNIA ypOBHU BUBpaLmin B MecTe pacnonoxeHus obopyaoBaHnsa nnm NpoLeccos
MOXHO nsmeputb (cm. NCO 8569) n cpaBHUTL € UX NpuemnembiMu Kputepuamu. B cnyyae, korga kputepum
OTCYTCTBYIOT, MOXXHO UCMONb30BaTb OMbIT 3KCfyaTauun nogobHoro o6opyaoBaHUs WM NpPoueccoB uv
crnegosaTtb MeToAy Npob n ownbok.

7.4 BubpauuoHHble KpUTepumn AN KOHCTPYKLUA 34aHUN

7.4.1 OOwue 3ameyaHunA

Momumo nioaen, HaxoAsAWMXCA B 34aHNUK, U ero COAePXXUMOro, HeNOCPEACTBEHHO KOHCTPYKLUMUA 3aaHNS
JOIDKHA BbiAepXWBaTb uUMerowmecss Bubpauuu. YpoBeHb BubGpauun ana onpeaeneHHOW KOHCTPYKUMMW,
paccmMaTpuBaeMOM B HACTOsILLIEM CTaHAapTe, SIBNISIeTCSl OAHUM U3 NapamMeTPOoB 3KCMITyaTaunoHHOW HageXXHoC-
T 1 MOXeT NPOSIBNATLCA B BUAe 06pa3oBaHus TpPeLLmuH, ckanbiBaHUA, He3HauuTeNbHbIX 0cagok hyHaameHTa
W NPEeBbILLEHNS YCTAHOBIIEHHBIX MakCUManbHbIX aMmniuTyg konebaHuil onop Anst CTaHKOB U MeXaHU3MOB
1N oyHaaMeHTOB MalLMHHOro 06opyaoBaHust. Takue Bo3geicTBMA 06bIMHO KpaTKOBPEMEHHBI U HE NoaBepra-
toT prcky 6€30MacHOCTU KOHCTPYKUWUA, HO NPY A0NTOBPEMEHHOM BO3AECTBUM MOTYT NPUBECTU K OTpULaTeb-
HbIM MOCNeACTBUAM (Hanpumep, KOPpPO3us, MPOHUKHOBEHME BOAbl U NpOMep3aHue, NoTeps BHeLHero sMaa,
0ocaoK WM yCTanocTb) C BO3MOXHBLIMA puckamu npu obecneveHnn 6e30MacHOCTU UMM 3KOHOMUYECKUM
nocneacTBUSIM.

KoneGaHus, KoTopble KOHCTPYKLUMS MOXET BbiAEPKUMBATb, 3aBUCAT OT Npegesia Npo4HOCTM NPU pacTsike-
HUW, CXaTNM UMK COBUre KOHCTPYKLMOHHOTO MaTepuyana ¢ 4OMMKHbIM JONYCKOM Ha yCTanocTb Uiy A0NyCTUMBIM
AedopmaumsiM, COOTBETCTBYIOLUUM NpeAenbHOMY COCTOSIHUIO SKCMTyaTauUoHHON HaaexkHocTu. Mo Bo3Mox-
HOCTM, BNUsIHNE BUBPaLMIA Ha KOHCTPYKLUMIO AOJPKHO 6bITh 06 beANHEHO C BO3AeCTBMEM Ha Hee ApYruX hakTo-
pOB (CTaTU4eCKNe Harpy3ku, Aedopmanumn, ocagka, nonsydyectb UT. A.). Takke He0B6X0AMMO yuuThIBaThL 06LLEe
cocTosiHue 3aaHus (cM. NCO 4866).

OBLUMIA NPUHLIMMN OLLeHKM BUBpaLIUIA, ONUCaHHbIN BhILLE, HA MPaKTUKE OKa3blBAETCA CAULLKOM TPYA0EMKUM
NGB0 HEBO3MOXHBIM 13-3a HeAoCTaTKa UMEOLLMXCA UCXOAHBIX AaHHBIX UK noaxoadlen Metoankn. Ha npak-
TUKe AN NPOrHO3a U OLLEHKN BNUSHUIA BUBpaLWiA Ha 34aHUA YaCcTO UCNOMb3YHOTCA AMNUPUYECKUE METOAUKN.
YpoBHM konebaHuil AOMKHBI PEerMcTPUPOBaTLCA B XapaKTePHbIX UM CTaHAAPTU30BaHHBIX TOUKAX C AOMYCKOM
AON51 BOSMOXHBIX HeonpeAeneHHOCTEN B XapakTepucTUkax UICTOMHUKA U NpUeMHUKa U TpakTa nepegayn. B cny-
Yae, Koraa nocneAcTBuUsl NPeBbILeHUs yCTaHOBEHHBbIX NPeaenoB BUGpaLuin MOryT UMeTb cepbesHble nocne-
OCTBUSI, PEKOMEHAYeTCS BbIMNOMHUTbL KOHTPOSbHbIE BUGPALMOHHBIE UCMIBITAHWA (HAaNpUMep, C UCNONb3OBaHWE
B3PbIBOB Masnoi MOLHOCTU, BUOPALMOHHBLIX MalMH U T. 4.). MonyyeHHble pe3ynbTaTbl MOTyT 6bITb CBEAEHbI K
onpeaeneHHoMy Macwtaby Ans 3aJaHHOrO KpUTepusa C Y4eTOM 3aKOHOB aMNUTYAHOrO W 4acTOTHOro
MaclITabupoBaHus.

OueHke Bo3aelcTBUA BUGpaLMiA AOMKHBI MOABEPraTbCA HE TONbKO KOHCTPYKLUMWU, PacnonoXeHHbIe B
HenocpeACTBEHHOW BIM30CTN OT UCTOYHUKA BUBpaLMK, HO U OCHOBHbIE HECYLUME 3fIeMEHTbI 34aHNa (Hanpu-
Mep, MOKPLITUE KPbILLK, KONTOHHbI, CTEHbI U T. A.), AaXKe eCNy 3aHWUA HaX0AATCA OTHOCUTENbHO AanNeKo OT UCTOM-
HuKa BUGpaLuun. MNpu 3TOM HeoBX0AUMO NPUHUMATL BO BHUMaHWe BO3MOXHOCTb nepegayn konebaHuil no
BO3AyXY, MO KOHCTPYKUMSIM UM Yepes rpyHT. Mo BO3MOXHOCTU, napameTpbl BUOpaLMil B CyLLECTBYHOLNX
COOPYXXEHUsIX criegyeT onpeaensiTh Mo pe3ynbTaTtaM U3MepeHui.

M pumedyaHun e — Mpumepbl KpUTEPUEB NPUBEAEHBI B NpUnoxexnn C.

7.4.2 Kputepuu ans kone6aHun ot yaapoB/uMnynbcoB

91U konebaHus BkNoYyaloT B cebst BUOGpauum obopyaoBaHUs OT B3pbiBOB, 3a6UBKW CBail, yNnNoTHEHUS
rPYHTOB, CHOCa CTPOEHWI U APYrUX yAapHbIX Bo3aeincTBuid. LLMpoko npuHaTbie aMnupuyeckie BUbpaunoHHble
KpUTEpUU, COOTBETCTBYIOLLME U3MEPEHUSIM Ha CTeHe nodsana 3aaHusa Unn paaom Ha rpyHTe, UCTIoNb3YoTCA B
BUAE MUKOBBIX 3HAYEHWUA CMELLIEHUIA, CKOPOCTEN U1 YCKOPEHWUIA. [laHHble 3HavYeHUst MOryT BbiTb YBENUYEeHbI
(Mnn ymeHblLLUeHbl) NpU BbINOMHEHUN cneuyarnbHbIX TEOPeTUYECKUX U aKCnepuMeHTanbHbIX UccnegoBaHun,
KOoTOpble MO3BONAT 060CHOBaTb 3TU U3MeHeHus. MiccneqoBaHWA AOMKHBI YYUTLIBATL TaloKe TUM CTPOEHUSA,
MaTtepuarbl KOHCTPYKLMM, YaCTOTHbIE XapaKTepUCTUKU NepemMeLLeHUs rpyHTa, HaJleXXHOCTb OLeHKU peakumn
KOHKpPETHbIX YacTel CTPOEHUS! M MOCNeACTBUSI NPEBbLILLIEHUS 3aAaHHBbIX KpUTepues. PekoMmeHaaLmm no sulbopy
KpuTepues npuseaeHbl B UCO 4866.
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7.4.3 Kputepuu ansa kone6aHui oT Apyrux UCTOUHUKOB

YpoBHU konebaHnii OT APYTMX UCTOUMHUKOB (HanpumMep, AOPOXKHOIO ABWKEHUS, MALWMHHOTO 0bopyaoBa-
HUA, BETPa U AeATeNbHOCTM YenoBeka) AOMKHbI YAOBMNETBOPATL NpUeMreMoMy npeaeflbHoOMy COCTOSIHU
3KCMMyaTaLMOHHON HaAEXHOCTU.

Mpu oueHke ypoBHen konebaHuin ocoboe BHUMaHWe cneayeT obpalwatb Ha cnyvau, korga pabovas
yactoTa oAHOW M3 npeobnagatolnx rapMoHUK NexnTt B npeaenax 30 % HWkKHeR coBGCTBEHHOW YacToThl
KOHCTPYKLMU UK ee KoMMoHeHTa. [s1 6o51ee BbICOKUX COBCTBEHHBIX HacTOT MOXET BbITb AOCTaToOUHbLIM Gonee
y3KWiA AManasoH 4acToT.

7.4.4 dMNuUpUYECKUN KpUTepui

BunbpaLunoHHble KpUTepUM Ha OCHOBE ONblTa MOTYT BbITb UCMONBL30BaHbI AM1A TeX cryyaes, koraa obinm
onpeaeneHsbl o6nacTb U Npeaensbl UX TPUMEHEHUS.

7.4.5 MpumeHeHUe BUGPaLMOHHBIX KpUTEPUEB K U3MEPEHHbIM KoneGaHuaM

MamepeHHble konebaHus MOXXHO CPaBHUTL C COOTBETCTBYHOLLMM KPUTEPUEM NPU YCIOBUMK, YTO AAHHbIe
6bInn obpaboTaHbl B opmMe, COBMECTUMON € 3asBlIeHHbIM KputepueM. Ans konebaHuin cnyyvaniHoro tuna
MOTyT BbITb UCMOMb30BaHbI aMNUTYAbl B TPETLOKTAaBHOM NONOCe YacToT.

8 BuGpaumoHHbIN KOHTPONb

Bn6paloHHbI KOHTPOSb BKOYaeT B ce6s1 MOHUTOPUHT koneGaHuil y UCTOYHKKA, B TpakTe nepeaayn
NNy NpUeMHMKa, 4ns Toro Ytobbl NpoBepuUTb KonebaHust Ha CoOTBETCTBUE 3a4aHHOMY KPUTEPUIO.

Koraa Bo3HMKaOT HOBble UCTOUHMKM BUGpaLmMmn (Hanpumep, B3pbiBHbIE paboThl HA CTPOUTENLHOM MIo-
Wwagke n T. a.), n Bubpavum 6yayT npeBbilaTh 4OMYCTUMBIE KPUTEPUN Y NPUEMHMKA, BUGPaLIMOHHDINA KOHTPOIb
OOMKEH NPOBOANTLCS NOA PYKOBOACTBOM KOMNETEHTHOro nepcoHana.

BnbBpalnoHHbIN KOHTPOMb MOXET BKIloYaTh B cebs cneayowme AeicTBUs:

- nepuognyeckue namepeHns subpaunm 1 oLueHKy ee BAUAHUA (CM. 6.4);

- BblGOPOYHYIO NPOBEPKY UHTEHCUBHOCTU COBLITUN, BbI3bIBAOLUX BUGpaLuio (HanpuMep, B3pbiBHbIE
paboThl);

- YCTaHOBKY PErnCTPUPYIONX CaMONUCLLEB Ha BbIGPaHHbIX TOYKAX B CTPOEHWUM A1 KOHTPOSSA U3MeHe-
HWS BUBpaLMN.

B cnyvae, korga npeaesbHble COCTOSIHWSA SKCNyaTaUuMOHHON HaAEXKHOCTWN ANA KOHCTPYKLUNA 34aHUS Unn
ero cogepxunmoro 6yayT npeBbieHbl, He0bX0AMMO NpoBeCcTU 06cneaoBaHNe AAHHOMO 34aHUA UK ero KOMMO-
HEHTOB OO BBeAeHWs B AeACTBME UCTOYHUKA BUBpaLMiA, YTO NO3BOMNT BbINOSIHUTL CPABHUTENBHYIO OLEHKY
BMUSAAHUA NCTOYHMKA BUEpaLIMIA Ha n3yyaeMblid 0O BLEKT.

KOHTponbHbIE TOUKM A5 MOHUTOPUHIa BUOpaLmu criegyeT BeibupaTh TaMm, rae:

a) MoXeT HabnogaTbca MakcumarnbsHoe Bo3gencTesre BuGpauuii;

b) KoHTponupyemble BO3OEUCTBUSI MOTYT BMUSITb Ha NoBeAeHWe OTAenNbHbIX 3MIeMEHTOB WU Bcel
KOHCTPYKUMM (3TO 0COBEHHO BaXKHO MpU B3pbIBHBIX paboTax Npu CTPOUTENbLCTBE).

Br6paLoHHbIA KOHTPOMb MOXET NPUMEHSITLCA ANA CYLECTBYIOLMX 3AaHWUIA, Koraa oHU NoJBepranTca
BO3e/CTBUI0 BUBpaLUiA, U1 [N HOBLIX COOPYXXEHUIN Ha CTaannu NPOEKTUPOBaHWS!, ECINU CYLLLeCTBYET Heonpe-
AeneHHOCTb NPY NPOrHO3UpPoBaHUK YpoBHER BUBpaLuii. Ana Takoro crny4yasi MoxeT GbiTb paspaboTaHa cxema
BMBpousonALMN AN NocneayoLlen ee peanusauum, ecnv npegensHo 4onycTuMbIe YPOBHU BUGpauuii 6yayT
npeBbIeHbl B MOCTPOEHHOM 34aHWW.

9 YMeHblUeHue BUGpaummn

BonbWNHCTBO MeTOdOB MNO3BOMAIOT CHU3UTL BUBpaUMOHHbIE BO3AENCTBUA, Nepedarolimeca Ha
KOHCTPYKUMW 34aHUA. K HAM MOXHO OTHECTU cUcTeMbl BUGPO3aLLMThl (BUBPOUIONALMSA, ANHAMUYECKNe UMK
yAapHble racutenu konebaxuin), 6anaHcuposka Unu sameHa obopyaosaHua 1 T. n. K 6onee TpyaoemMKum 1
A0pOrMM cnocobam MOXXHO OTHECTU: U3MEHEHUSA KOHCTPYKTUBHbBIX PeLUeHMI OTAeNbHbIX hparMeHToB 3aaHus,
rNaBHON Liefbio KOTOPBIX IBNSETCA OTCTPONKA OT PE30HAHCHbBIX PEXUMOB; OFpaHUYEHNSA NPU UCNOMb3OBaHNN U
3aceneHnn 34aHni; U3MeHeHWe XapaKTepUCTUK WUCTOYHWKOB BMOpaLMin, MoaUMUKaLMM TpakTa nepenadq
BMOpaunn nT. a.

O heKTUBHOCTL NPUHATLIX MEP MO YMeHbLUEeHUo BUGpaLmn crieayeT NpoBepsTs U3MepeHuem 1 cpas-
HeHUeM ypoBHel konebaHui B TeX e 30HaxX.
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MpunnoxeHne A
(cnpaBo4HOe)

OvHamunueckne Bo3aelicTeus

A.1l Bo3genictBus oT ABMXeHUN nogen

A.1.1 MNepuognyeckme CUHXPOHHbIEe BO3A4elicTBUSA

A.1.1.1 [OnHamunyeckue Harpysku

JunHamunueckoe Bo3gelictere F(t), Bo36yxgaeMoe YeNOBEKOM BECOM Q, KOTOPbI/ OCYLLECTBSIET NOBTOPSIOLLMECH
OelicTBUSA, MOXET 6bITb NpeAcTaBNeHo Kak hyHKUMA BpemeHu t (nocnefoBaTebHOCTb UMMYNbCOB). MpuMepbl NoKa3aHbl
Ha pucyHkax A.1,A.2 nA.3.

t— Bpems, ¢; F(t)IQ — HopMMpoBaHHas amMnNNTyaa; 1— M3MEPEHHbIA CUrHaUT,
2 — dnbTPOBaHHAs NMOOBUHA CYHYCOUAAITBHON BOSTHBI

PUCyHOK A. 1— TMpumMep N3MeHeHUs BepTUKaNIbHOM CUMbl Ha XKECTKYI0 CMIOPTUBHYHO N/IOLLAAKY
MpU NepuoanYEcKnX NpbhKKax 04HOro YesoBeka

t— Bpewms, ¢; F(t)|Q — HopMMpoBaHHas amnnTyaa

PUCyHOK A.2 — MpumMep M3MeHeHUs BePTUKaJTbHOM CUMbl Ha XXECTKYIO N/oLWaaKy A8 O4HOTO Lara
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t— Bpewms, ¢; F(t)|Q — HopM1poBaHHas amninTyaa

PucyHok A.3 — Mpumep cMnoBoit YHKLUN 418 OLHOTO YesiIoBeKa, MAYLLETO Yepes OCHALLEHHYO
n3mepuTenbHOM annapaTtypoi nnatdopmy AnnHoli 3 metpa

370 feiicTBME MOXET 6biTb BbIPAXEHO BO BpeMeHHoli 061acTu B Buae psiga dypbe:

FVt) - Q 11+” a , vsin(2Tenff + ,,,)| B BEPTUKA/IbLHOM Hanpas/ieHWUN (A.1)

Fht) = Q )1+~ a ,, hsin(2nnfif + (Wh)\] B FOPU30HTA/IbHOM Hanpas/fieHuu, (A.2)

rae anv— 4YncioBoi ko3 puLMEHT, COOTBETCTBYIOLLMI M-l rapMOHKKe, BEPTUKaJIbHOE HanpaBfeHue;
anh— yncnoBoi KoahpryMeHT, COOTBETCTBYIOLLMIA M-l TAPMOHUKE, FOPU30OHTA/IbHOE HanpaB/ieHME;

Q — cTaTunyeckas Harpyska (Bec 4YesnioBeka);
f — YacToTHBbI Ko3ahhULMEHT NoBTOpSOLWECA Harpy3ku (47151 OLLEHKM NonepeYHbIX TOpU30HTasbHbIX Kosie6aHuit
NPUHUMAeTCs NOMOBUHA CKOPOCTU Npu xoabbe unu bere);
h,v— hasoBbIli yron n-ii rapMoOHUKN (BEPTUKA/IbHOE Hanpas/ieHune);
dn h— dpa3oBbIii yron n-ii rapMoHWKK (TOPM3OHTa/IbHOE HanpaBieHve);
n — uenoe 4yncno, obo3HavarLlee rapMoHUK/ OCHOBHO 4acToThl;
K — 4MC/0 rapMOoHMK, KOTOpbIe XapakTepun3yoT CUI0BYH (OYHKLMIO B paccMaTprBaeMOM HYaCTOTHOM AvanasoHe.
B 3aBUCYMOCTM OT XapakTepa BO3JeiCTBUIA UNCNO rapMOHUK K, HEOBXOAUMBIX A1 aAeKBATHOr0 MOAEMPOBaHNS
JaHHoro npouecca, 6yfeT MeHATLCS.
A.1.1.2 Yucnooit koadhPULUNEHT
B Tabnuue Al npuBegeHbl NpUMepbl 3HaYeHWn YNCA0BOro KoaddmumneHTa an a1 HeKOTOPbIX CKOOPAVHUPOBAaH-
HbIX AeiicTBUIA YenoBeka 1 COOTBETCTBYIOLLLEr0 YaCTOTHOTO AMana3oHa OCHOBHOU rapMOHUKN CUNOBOM OYHKLMN.

Ta6nuuya Al — MpuMepbl pacyeTHbIX NapaMeTPoB A/ COrNacoBaHHbIX ABWXEHUI Ha CTaUMOHAPHOM OGbEKTE

o6y MAOTHOCTL TOMMbI UncnoBoit koadadpmupeHT
[vanasoH
elicTBre CWI0BOWA .
A YACTOThI O6Luee 3HaueHre, Habnogaembii 2
' al a as
£y a MaKCUMyM

PackaunBaHune (ropu3oHTasIb- OINH YenoBeK

HasA Harpyska) Ha nnaolagkax 0,5—15 A —
C cuaeHbsAMN Ha cujiene 0,25 0,05

Mnowaakn 6e3 cugeHwni 0,5—15 6 yesosek

Ha M2
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Okonyarue mabnuusi A.1

06w MnoTHOCTL TONMBI Yucnosoii koadpduunent
avanasoH
encTene cUnoBon .
A 4ACTOTHI Obuiee 3Ha4veHue, | Habnopaembin a a a
f My ’ a Makcumym 1 2 8
BepTukanbHble gencTeusa ans OavH yenoeek
pTIKa A A 1,5—3,0 | -A 0,5 0,25 0,15
cuasiHen ayautopum Ha cuaeHbe
CUHXPOHHBIE  MPbIXKKK b 1,25 M® Ha ye- | 6 yvenoeek
(BKNtoYasi TaHUbl — CKaYky U 15 35 | f10BeKa Ham 1,25—0,11
pUTMUYECKME  YNPaXKHEHUs ) ’ ’ 2,1—0,15 | 1,9—0,17 (3f)
Ha nnowaakax 6es3 cuaeHun ) (2
Mnowaaku ¢ cnaeHbsAMU 1535 OavH 4venoeek
’ ’ Ha cugeHbe
2 MNOTHOCTb YYaCTHUKOB Mofy4YeHa B OObIYHbIX YCrnoBUsiX. [ns cneunanbHbliX cOObITUA MNOTHOCTb YYaCTHUKOB
MoxeT 6biTb Gonblue, U B Nobom crnyyae ee crieayeT NpoOBepUTb.
® B ka4ecTBe MepBoi annpoKCHMaLMM 3HAUEHNA o, O., U 0., MOTYT BbiTb MPUHATBI KaK NOCTOSHHbIE 3HavueHus 1,7,
1,0 n 0,4 COOTBETCTBEHHO.

A.1.1.83 OuHamuyeckune BO3gencTBMA OT rpynn y4aCTHUKOB
AdvHamunyeckoe BO3aeNCTBME, BbI3BAHHOE IpynnamMm y4acTHUKOB, 3aBUCUT B NEPBYIO ovepeab OT BeCa Y4aCTHUKOB,

MaKkCUMAarbHOWM NMOTHOCTU Ni0AeN Ha eaAVHULY NNOWaamn nona, KOTopyo OHW 3aHMMAIOT, U CTENEHN COrNacoBaHHOCTU UX
ABVXEHUW. Mpumepbl pacyeTHbIX 3Ha4YeHU KOS MVLNEHTOB o B 3aBUCMMOCTU OT NNOTHOCTU rpynnbl niogen npea-
cTaBneHb! B Tabnvue A.1.

Beway Toro, 4To B rpynne niogew, ABNAoLWwencsa penpe3eHTaTMBHON 4ns BCeX COeB HaceneHuns, CylwecTByeT HEKO-
TOpasi NU3MEHUYMBOCTL MO YacToTe £, hasoBoMy yrny ¢, M YMCITIOBOMY KOIDDULIMEHTY o ,, AMHAMWNYECKAN PEaKUMUs KOHCTPYK-

uun ByaeT CHMXATLCA, eCNU CPaBHUBATL e C rPYNMnol, AeMOHCTpupYowen 6onee BbICOKYIO COFNacoBaHHOCTL. [aHHbIN
YMEHbLUEHHbIV OTKIUK MOXeT ObiTb Y4TEH NpW annpoKCUMaumm ¢ MCNoNb3oBaHNEM KoopanHaunoHHoro daktopa C(N) B
CHUNOBON PYHKLMU:

F(tn = F()- C(N), (A-3)
rage N — 4ncno y4acTHUKOB.

KoopavHauunoHHbin achdekT ByaeT 3aBuceTb OT CNOXHOCTU ABWXKEHWs1. [insi npocToro AencTBus, nogobHoro anno-
OVCMeHTaM, KOOPAMHALMSI MOXET PABHSITLCSI €AMHULIE; YEM CIIOXKHEE CTAHOBUTCS AeCTBUE, TEM MeHbLUe ByaeT cornaco-
BaHHOCTb. [Nsi KOMMNIEKCHbIX JEeNCTBUI COrNacoBaHHOCTb ByAeT CUbHO 3aBUCETb OT MHAMBUAYANbHLIX PUTMUYECKUX
CcrnocobHOCTEN UNEeHoB rpynnbl. ﬂanee YKa3aHbl TPU TUNUYHbIX CUEeHapwus, 06'bF|CHF|IOLIJ,VIe 9Ty 3aBUCUMOCTb!

- TMMHAaCTbl — BCE I'MMHACTbI SIBMSIOTCS XOPOLLO HATPEHUPOBAHHBLIMU U OMNbITHLIMU, UTOBLI KOOPAUHUPOBAaTbL OBU-
XXEeHWe B rpynrne — 3170 BblCOKas CTeneHb CormacoBaHHOCTH;

- 3puUTENM, CMOTPSILLME CMOPTUBHBIE MEPONPUSTUS, — TOMNBbKO OTAENbHbIE JTIOAMN SIBISIIOTCH XOPOLLO TPEHUPOBaH-
HbIMW, HO 60nbLLIMHCTBO mo,qeﬁ OGJ'Iﬂ}J,ﬂIOT OnNbITOM U MOIyT KOOPpAMHNPOBAaTDL ABUXEHWE B Irpynne — 370 CpefHAA CTeneHb
COrMacoBaHHOCTY;

- 3puTtenu, NpUCyTCTByOWME HA MNOMN-KOHUEepTe, — TOJIbKO HEKOTOPbIE U3 NPUCYTCTBYIOWMNX 3pV|Tene|7| ABNAKOTCA
XOpOLLO TPEHUPOBAHHbLIMY U 6OMNBLIMHCTBO 3pUTENen He UMEIOT ONbITa U He KOOPAVHUPYIOT ABWXXEHUE B rpynne — HU3Kas
CTeneHb CornacoBaHHOCTU.

Ins KOMNNEKCHbIX AeNCTBUM CTENEHb BIIUSTHUA HECUHXPOHNM3UPOBAHHbIX ABWXEHUI Ha peakuumio niogen 6yaet otnu-
yaTbCs A1 pa3HbIX rapMoHUK. Kak npaBuno, ypoBeHb CUHXPOHMU3ALMM NITAaBHO CHUXKAETCS C NOBbIWEHNEM rapMOHKK. YTo-
6bl oueHUTb cTeneHb komdopTa Anst NWL, He y4yacTBYIOWMX B MeponpusitTusix, B Tabnuue A.2 aaHbl 3HaAYeHUs
COrMacoBaHHOCTY AMNS rPynmn, paBHbIX UNu npesbiwamx 50 yenosek. [ina rpynn n3 natn 4enoBek n MeHee cnegyeTt
MCNONb30BaTb KOOPAMHALMOHHBIN PaKTop, paBHbIv 1. [N rpynn NpoMeXyTOUYHON YNCNIEHHOCTY AONYCKAeTCa UCNOoMNb30-
BaTb NIMHENHYIO MHTEPMONSLMUIO.

Tabnwuuya A2 — PekoMeHOOBaHHbIM KOOpAUHAUMOHHbLIN hakTop C(N) Ans oueHkn komcopTa NnacCMBHbIX Niogen B
rpynne pasmepom N > 50 ana gercTBys «COrNMacoBaHHbIE NMPbIKKNY»

CornacoBaHHOCTb 1-51 rapmoHuka 2-7 rapmoHuka 3-A rapmoHuka
Bbicokasi 0,80 0,67 0,50
CpeaHsisi 0,67 0,50 0,40
Hu3skas 0,50 0,40 0,30
“I'I P U M e yaH u e — [laHHble 3HaveHusi C(N) NpuMeHsII0TCS TONbKO AN NpegernbHOro COCTOSIHUSA 3KCnnyaTaumoH-
HOU HAAEXXHOCTW.
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Onsi oueHKM aKkcnnyaTauWoHHOW HaAEeXHOCTU NPV BO3MOXHOM MOSIBIIEHUM CTPaxa Unv NaHuku pekomeHgyeTcsi
UCMONb30BaTh A5 BCeX rapMOHMK KOOPAMHALUMOHHbIN dhakTop 1-i rapmoHukm. [inA Bcex Apyrux 4ecTBMiIA (packaumBaHuve,
ABWXEHWs cuasLien aygutoprmn) pekoMeHayeTCsl KOOpAWHAUMOHHBIN GakTop, paBHbIn 1.

®a30BbIM yron Ans BepTMKanbHbIX HAarpy3oK, HaBeAeHHbIX PUTMUYECKUMMU NPbIKKaMU, MOXHO NPUHMMAaTH 3a Hyfb,
ONs OCTanbHbIX AENCTBUIA NCMOMNBb3YeTCA KOHCEPBATUBHLIN NOAX0A4, NpegycMaTprBaowWmi BBegeHne has3oBoro casura
90° ons rapMOHUYECKMX COCTABMSIOLLMX HMXKE PE3OHAHCHOW YaCTOThl OMOPHON KOHCTPYKLUMN.

A1.2 OBwnxeHune warom nnwm ber

A.1.2.1 OuHammnyeckune cunbl

Cwunbl, BO3HUKaoWmWe npu xoabbe nnu Gere, 3aBUCAT rMaBHbIM 06pa3oM oT OU3NYECKOro COCTOAHUS YeOBEKa U
ckopocTh xoap0bl Unu 6era v B MeHbLUSH CTeNeHn OT TUNa oByBU U KOHCTPYKUUK nona. MNpumep oTHOWeHUs cuna/Bpemsi B
BEPTUKaNbHOM HaNpaBreHny ANs OAHOrO Wara nokasaH Ha pucyHke A.2, a Ans MHOXeCTBa LaroB — Ha pucyHke A.3, rae
cuna Q npeacraensieT ctaTudeckuii Bec Yenoseka. [uHamudeckas cuna F(f) ansi LenoYku nocneaoBaTtenbHbIX LaroB
MoxeT ObITb NpeacTaeneHa psgom ®Pypbe, 3agaHHbIM ypaBHeHusMMU (A.1) n (A.2). 3HaueHus koachduuneHToB o, ay
ONsA HenpepbIBHON CepuK WAaroB B pasHbiX AvanasoHax ckopocTen xoab6bl nnv Gera npuBeaeHsl B Tabnuue A.3.

Yncnoeol koath®UUMEHT AN rOPU3OHTANBHOIO HanpaBreHus Opp B Tabnuue A.3 — HOMUHanNbHOE 3HaYeHwue,
KOTOPOE Hado MCNONb3oBaTh A5 KOHCTPYKUWIA, UMEIOLLMX FOPU30OHTaNbHY0 COBCTBEHHYIO YAacTOTy B AgnanasoHe 1/2 nep-
BOV rapMOHWKM eWCTBUS X0a4b0bl nnu 6era. 310 3Ha4eHne 0, , HE yUNTLIBaET BNNsSIHUS obpaTHON CBA3UN Mexay NonNb3oBa-
TeneM v coopyxXeHunem, 4To Habnganocs, Hanpumep, Ha Mocty TeicaueneTus B lloHgoHe (Nakamura, 2003; Dallard et al.,
2001).

Tabonwuuya A3 — lMpumepbl pacHeTHbIX NapamMeTpoB A1 CUIT NMPY ABWKEHWUN OHOI0 YenoBeka

o Yucnoson koadpuumeHT | Yucnoson koaddpuumeHT
. O6uuin AnanasoH
JelicTaue Homep rapmoHuku, n BoanevicTaus, nf, My ONns BEPTUKANbHOTO ONA rOpU3oHTaNbHOro
HanpasneHus, an,v HanpaBneHus, an,h
Xoabba 1 1,2—24 0,37(f-1,0) 0,1
2 2448 0,1
3 3,6—7,2 0,06
4a 4,8—9,6 0,06
5a 6,0—12,0 0,06
Ber 1 2—4 1,4 0,2
2 48 0,4
3 6—12 0,1
2 boree BbICOKME TapMOHUKM PEAKO ABMNAIOTCS 3HAYMMbBIMU B Cry4asiX, KacaloLMXCs BOCNPUATUS HYEeNOBEKOM, HO
MOryT ObiTb BaXHbIMW ANS 6onee YyBCTBUTENbHBLIX O6LEKTOB, HAXOASLMXCS B 33aHWUU, HAaNpUMep, YyBCTBUTENBHON K
BUGpaLMM KOHTPONBHO-U3MEPUTENBHON annapaTtypbl.

Ans HeckoOpAVMHWPOBAHHBLIX ABWXEHWW TPpynnbl nioger Ko3adUUMEHT KOOpAVHAUMWM MOXHO NPEACTaBUTb C
NOMOLLbIO CNEAYIOWEro YPaBHEHUS:
C(N)=/NIN.

KoHcepBaTtneHbI nogxon ansi hasosoro yrna peanuvayeTcsi nocpecTBOM BBeAeHns hasosoro caeura 90° ansirap-
MOHUYECKMX COCTABNAIWMNX HUKE pe30HaHca.

A 1.3 MNoabem n cnyck no necTtHuuam

A.1.3.1 OQunamuveckune cunol

Harpy3ka oT waros 4enoBeka Ha NecTHULY BO BpEMs TOAbEMA UMK CYCKa CYWEeCTBEHHO OTNIUYaeTCs MO BENUYMHE U
yacToTe OT cun, Bo36yxaaeMbIX BO Bpems XoAb0bl MO NNOCKUMM NOBEPXHOCTAM. Harpysku Ha necTHuubl, Kak npasurio,
HaMHOTO BbiLE; NPU 3TOM CKOPOCTb CNYCKa C NECTHULbI MOXET COCTaBnsATh OT 3 A0 4 nnu 4,4 waros B cekyHAy.

OTM AelicTBUA MOXHO CpaBHUTL C HOPMarbHONM xoabbon o1 1,5 A0 2,5 waroe B cekyHay. [py 3TOM AOMKHbI YUNTbI-
BaTbCsl TONbBKO fABE NEPBbIE FAPMOHUKM NPY NpeAcTaBNeHnn AMHaMUYECKUX Harpy3ok Ha NecTHULY B Buge psigos dypbe.
MpepnaraemMble 3Ha4YEHNA U HACTOTHBLIE ANANA30HbI, B KOTOPbLIX OHU CHUTAOTCH NOCTOSIHHBIMK, NPUBEAEHbI B Tabnuue A 4.
OcranbHyo nHdopmaumio cM. B [2].

Tab6bnwuuya A4 — [pumepsl pacyeTHbIX NApamMeTPoB AN cui, Bo36yXgaeMbiX OQHUM YENOBEKOM, NMOAHUMAIOLLMMCS]
WIK CyCKaloWmUMcs No necTHuLe

Lencreue

Homep
rapmoHuKu, n

06K aguanasoH
vacror, nf, 'y

Yucnoson koaddpuumeHT
ANs BEPTUKANBbHOTO
HanpaBsneHus, o, ,

Yucnosou koadduuueHt
NS rOpU3OHTANLHOrO

Hanpaenenus, «,,

Moavem wnm cnyck no
CTyneHbKam NnecTHUUbI

N =

1,2—4,5
2,49

1,1
0,22

HeT aaHHbIX
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A1.4 YaapHble Harpy3ku oT BO3AenNCcTBUA nioaen

A.1.4.1 OuHamunyeckne cunbl OT yAAPHbIX HArpy30K, NPUIOXEHHbIX YerOBEKOM

M aeannanpoBaHHbIi MMNYMbC CUMbl B pe3ynbTaTe COCKOKa YeroBeka C pasHbIX BbICOT NOKa3aH Ha pucyHke A.4.
MpuMmepbl OTHOLWEHWS! MMKOBbLIX CUn F .. K BeCy yenoseka Q v AnNMTENbHOCTb ty ANA pasHbIX BbICOT h NpuBedeHbl B
Tabnuue A.5.

1
FtQ A /—
/
J
'
1
0 >
0 t

v

t — Bpewms, ¢; F(f)/Q — HopmupoBaHHas amnutyaa; 1 — F. . /Q HOpMUPOBaHHAA NUKOBAs CUNA;

2 — t, — ANUTenbHOCTb UMNYNbCA, C
d Y.

PucyHok A.4 — lMprmep naeanvanpoBaHHON PyHKUMK Cuiia — BpeMS A5 € AMHUYHOIO YAAPHOro BO3AENCTBUS
OAHUM YENOBEKOM

Tabnunua A5 —lMpumepbl OTHOWEHUA Fiax/ Q 1 ANWTENBHOCTU fy AN COCKOKA OOHOIO YernoBeKa C pasHbIX BbICOT A

h (m) 0,20 0,40 0,60 0,80
Frmad Q 8 10 12 14
fy (s) 0,05 0,04 0,03 0,02
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MpunoxeHne B
(cnpaBo4Hoe)

Mpumepbl BU6paLMOHHOrO aHanuaa

B.1 MopgenupoBaHMe CTPOEHUA UITN KOMIMOHEHTAa

[lnsa Toro 4YTo6bI cAaenaTth NPaBuIbHbIN BbIGOP AMHAMWYECKOW Modenu, TpebyeTca onpeaeneHHbli onbiT. Mogens
cnepyeT BbIOMpPaTh C yHEeTOM KOHCTPYKTUBHbIX OCOBEHHOCTEN COOPYKEHMA 1 BUAA AUHAMWYECKOrO BO3AEWCTBUS, HEOBXO0-
AVMOW CTeneHblo TOYHOCTU M AOCTYMHbIX CPeACTB aHanuaa. Cuna, NpUnoXeHHasi K CTPOEHNIO, MOXET TaKKe 3aBUCETb OT
AYX onop uctoyHmka Bubpaumu. MNpumepbl pelleHnii BUGpaUNOHHbBIX NPobneMm B 3aBUCUMOCTU OT TUNA BO3OENCTBUSA
npueegeHbl B Tabnuue B.1.

Mprmepbl BOSMOXHbIX BAPUAHTOB MOAENVPOBaHUS YKa3aHbl HUXe.

a) PeleHus B aHanuTM4eCckoM BMAe METOAAMM MEXaHWKW CRNOWHbLIX cped. Kak npaenno, 31 peweHna nogxoanT
ONA pacyeTa NpocCTbIX, C YETKON KOHCTPYKTMBHON CXEMOW COOPYXEHUNH unu oparMeHToB, M3 Matepmuanos ¢ 6nmskumm
cBOICTBaMM (Hanpumep, KOHCoMb, CBO60AHO onepThiit 6pyc, cTepxHU, IMbkas nonycdepa). UcnonbayoTes HopmanbHble
hopMbl konebaHui u MeToabl peLleHusl BOITHOBLIX 3ajad.

b) Mogenb cocpegotoueHHoro napameTpa. B aToli mogenu ncnonb3yloTcsl AUCKPETHLIE MACChl U XKECTKOCTHbIE
XapaKTepUCTUKN, KOTOPbIE 4OCTATOYHO TOUHO COOTBETCTBYIOT PU3NYECKOWM CUCTEME NPY €€ MOAENNPOBaHUN (HANpUMep,
MaccChl, COCPeAOTOHEHHbIE HA KaXAOM 3TaXe MHOrO3TaXHOro 3aanust). HenpepbiBHbIE CTPYKTYPLI M cpeaa OCHOBaHUA
MOy T BbITh TaKXe CMOAENVPOBaHb! C MOMOLLLIO AUCKPETHOW MOAENW NPY YCIOBWK, YTO BLIGUpAETCs AOCTATOYHOE YNUCHO
3NeMeHTOB, C TeM 4YToDbl XapakTep konebaHun n ycunusi B Mogenu n peansHon cucteme 6binm 6nmskn. HopmanbHble BUABI
Bnbpauun (cobcTBEeHHbIe hOPMbI CUCTEMBI) MOTYT ObITh NOMYYeHb! U3 XapakKTEePUCTUUECKOTO YPaBHEHUS U ypaBHEHUH
chopm.

¢) Moaenk Ha ocHoBe MeToAa KOHEYHbIX U NpeAenbHbIX 3N1eMeHTOB. KOHTUHYYM NpeacTaBnseTcs AUCKPETHLIMM
anieMeHTamu, Yel pasmep 1 AMHaMMYecKue CBOMCTBA ONPefensioTca XapakTepom NpobremMbl, KOTOPYIO HAZo pelarThb.
Onsi KOHTPONA MOryT GbITh MCNONB30BaHbI Pe3yNbTaThl pacyeTa u Ux aHanua TMNOBOW MOZENY UMM MeTOoAbI BONTHOBOW
OVHaMUKW.

d) YnpouweHHaa guHamudeckas mogens. B otaeneHbix cnydasix AvHamudeckasi cuctema C pacnpeaeneHHoOn
Maccol MoXeT ObITh NpefcTaBneHa 3KBUBaNEeHTHOW MOAENbIO Kak CUCTEMA C OJHOM CTeneHbio cBo6oabl, kKoTopasi uMeeT
Takne e COGCTBEHHYIO0 HacTOTy U MASHTUYHYIO YNpyryto aedopmaumio (bopmy konebaHuin) npy Bo3nencTBUN Takom Xe
OVNHAMUYECKON Harpy3Kku.

€) AMNNUTYOHO-4acTOTHbIE XxapakTtepuctukn. A4X moryT 6bITb Nony4yeHsbl MO pesynbTaTtam aHanu3a cUcTeM npu
rapMOHUYECKNX BO3AENCTBUSIX.

Tab6nunua B.1— Hekotopble MeToabl peweHnn BUOpaUnOHHbIX Npobnem

Knacc (cm. 6.2) XapakTep Bo3gencTsus Mpumep matemaTudeckoro meroaa
Knacc A Cvna unu cmeweHne ectb pyHKumsa BpemeHu n | [lnHamuueckass mogent KOHTUHYyMa B OLHOM,
npocTpaHcTBa ABYX UNu Tpex namepeHusx (NpoxoxgeHue Bon-
Hbl, AMHAMMUKA KOHTUHYYMA)
Knacc B Cvna nnn cMmeleHne ectb PyHKUMA BPEMEHN
1) [IMHaMuueckue cunbl AYX, umnynecrHas AHX
2) OvHaMuyeckne cMeweHns MepepaTtouHan yHKUMA, PyHKUMA yCUNEeHns no

vacrtorte

3) AMNNNTYAA MM CNEKTP MOLLHOCTU NCTOYHMKA | PYHKUMSA yCUNeHus unu keagpat diyHKUMKM yeune-

HUSA

4) YpoBeHb BUOpaUMmM MCTOUHUKA (r.m.S., NKK) PakTopbl yeunexusi

5) BHeprus y UCTOMHUKE 3akoHbl pacnpocTpaHeHusi u ocnabreHnst BOIH B
cpeae

MpumeyaHn e — SMNUPNHECKNE XapaKTEePUCTUKN UCTOYHUKA MOTYT NPUHMMATL (POPMY YNpPOLLEHHBLIX MaTema-
TUYECKMX MOJENEeN, Hanpumep CUCTEM C OOQHON CTeneHbio cBo6oabl.
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B.2 OnpeaeneHne AMHAMMYECKNX XapPaKTePUCTMK KOHCTPYKLUMM AHANMMTUYECKMM WIN YUCAEHHbIMW
mMeToaamm

K metopgam, koTOpble [OCTaTOYHO LIMPOKO TMPUMEHSIIOTCA MNPU BbIMUCIIEHUM AWHAMUYECKUX XapaKTepUCTUK
KOHCTPYKUMW, OTHOCATCSI:

a) PelweHne B aHanNMTN4YeCKOM BUAE YPaABHEHWI JABWKEHUS.

b) MpoueaypanocrnegoBaTenbHOrO UHTENPUMPOBaHWS NpU pacyeTe BUGpaTopa, NoABEprHyToro cneumanbHOMY BO3-
B6yxaeHnio. To MOXKeT 6biTb BbINOITHEHO BO BpEMEHHOI 06rnacTy ¢ nOMoLL b0 MHTerparna cBepTku (MHTerpana [lioamenst)
UNU NpoLielypbl YNCITEHHOTO MHTENPUPOBAaHWS, UIU B YacTOTHOW 06riacTu ¢ nomolubto npeobpasosanuin @ypbe nnu Jlanna-
ca.

c) CnekTp OTKIMKa Unv meTop, yaapHoro Bo3aencTeusl. [laHHbi MeToz [aeT NUKOBLIN OTKIUK Ans Bubpartopa ¢
W3BECTHbIMW 3HA4YEHUEM YacTOThI (UK Nepuoaa) Bubpaumm n napameTpoMm 3aTyxaHusl, KOraa KOHCTPYKUMM NoABepralTcsi
3a1laHHOMY BO3MYLLieHMI0. [1ns OTKIMKa Npy MHOMMX Buaax koneb6anuii Heo6xogumo BbIGMpaTh NOAXOASILLMIA METOL, CyM-
MUPOBaHWs1 OTAErNbHbLIX OpM KornebGaHu.

d) Metopbl cnyyanHbix konebanuii. [laHHble MeToAbl A4al0T OTKIMK BUBpaTopa Ha BO3MyLWEeHNE, UMeloWwee onpeae-
NeHHble cTaTucTuyeckne cBoNcTea. [pucyTCTBYIOT CTaLMOHapHbIE U HECTALMOHaPHble konebaHus. Kak npaenno, AOMKHbI
6bITb N3BECTHLI NepeaaToyHble PYHKLMM NN AUHAMUYECKUE CBOMCTBA KOHCTPYKLMN.

e) BblumcneHne mnynbCHOroO OTKIMKA, T. €. OTKNKMKA BUBpaTopa, y KOTOporo co6CTBEHHbIN Nepuog 6onble, Yem
ANUTenbHOCTb MMNYNbea. [MkoBas HavyanbHasi CKOPOCTb MOXET BblTh YCTAaHOBNEHA faHHBIM METOAOM.

f) Omnupunueckue npouedypbl. OHM MOTYT AaTh yAOBNETBOPUTENBHBIE Pe3yNnbTaThl AN HEKOTOPbIX KNAaCcCoB 3a4av.
Takve npoueaypbl BbIBOASITCH NMMG0 HA OCHOBE 3KCNEPUMEHTaNbHbIX A4aHHbIX, TGO U3 annpokcumaunin MaTeMaTUHeCcKon
mogenu. OHM MOTyT BKITloUaTb B ce6s1 OCHOBHbIE MOMNOXEHUS N KpUTEPUK, HO 4acTo orpaHnymBaloTcs obnactbio npume-
HEeHWs.

B.3 AvHammnyeckmn aHanma cneumnanbHbIX KOHCTPYKUNN NN 3N€MeHTOB

B.3.1 KoHcTpykumsa 3pgaHun

B.3.1.1 Ycunenue konebaHui B 3gaHum

Ecnu konebanns onpeaensiiotesl y cTeHbl nogeana unu pyHaaMmeHTa 3aaHns Heo6xoanmMo yUnTbiBaTb BO3ZMOXHOE
ycuneHue konebaHuii BHyTPM 34aHUs1 B MECTe pacnonoXeHns npueMHuka. B cnyqae, koraa noapo6HbIi NPorHo3 BrvsiHUs
konebaHui Ha KOHCTPYKUMIO siBNsieTcsl 060CHOBaHHBLIM, YPOBHU konebGaHui MoryT 6biTb BbIUMCIEHBI YNCITEHHBLIMU
METOAaMM UMM NOCPEACTBOM USMEPEHUN.

Ons ycTaHoBMBLUMXCA KonebaHnii ycuneHne CUrHanoB OT MCTOYHMKA K MPUEMHUKY 3agaeTca AUX, koTopas MoOXeT
6bITe NOMNy4YeHa U3 pelueHnsl YypaBHEHWIN OBUXKEHUS] UK NyTeM 3KcriepuMeHTa. [nsa nepexogHbix pexumoe konebaHum
n3MeHeHue kornebaHuii BO BpeMeHN MOXHO OMNpeAenuTb NyTeM YUCITEHHOTO MHTENPUPOBaHNA N nHTerpana Jdioamens.

HemnduposaHne ABNAETCS BaXHbIM NapaMeTpoMm Npu onpegeneHnm AMHaMU4eckon peakumm KOHCTPYKUWI. MoaTto-
My npu Belbope Mogenu n napameTpoB 3aTyXaHUsi HAAO0 YYUTBIBATL TUN KOHCTPYKUMM W aMNANTYAY peakumn. 3HaueHns
napameTpoB AeMNPMPOBaHNS crieyeT onpeaensTb No BO3MOXHOCTH, Mo 3annMcam cBoGoaHbix konebanui. HekoTopole
npeanoxeHHble KosdULNEHTbl AeMNMUPOBaHNS, NCNOMb3yeMble ANSA BbIYMCNEHUA peakuMn KOHCTPYKUUN HA BETPOBbIE
Harpysku, coctaensiot 0,01 ansa 3ganun co ctanbHbIM kapkacom u 0,02 ana 3gaHui ¢ 6eTOHHBIM Kapkacom. [pyrue
KOHCTPYKUMM MOTYT UMETb MeHbLUMe 3HaueHus (cM. Takxke SO 4354),

B.3.2 KoMnoHeHTbI 3gaHuna

B.3.2.1 ®dyHOoameHTbI

HvHamunyeckoe noBegeHve 3neMeHToB yHAaMeHTa UMK LienbIX KOHCTPYKLUIA ONUPaoLLMXCA Ha TPYHT, U B3auMmo-
JeNCTBUe Mexay KOHCTPYKLMEN 1 rpyHTOM HaJo paccMmaTpuBaTh B pamkax obwmx npobnem Bubpaumm, kotopasi yunTbl-
BaeT BMMSAHWE MPYHTA KaK nepeaatoLlei cpeabl.

B.3.2.2 banku v nonbl

Peakunmn KOHCTPYKTMBHbIX 3NeMEHTOB 34aHWs Ha NepeaBmxeHne nogen LWarom unim 6erom 3aBUCKT OT XapakTepuc-
TUK KOHCTPYKLMIN M MIHTEHCUBHOCTY BO3DY:XaaeMOW Harpysky YernoBekom unu rpynnoi niogen. Owytumele konebaHws nona
HabniogaoTest raeHbIM 06pa3oM Ha MEXAY3TaXKHbBIX NePEeKPBITUAX C ANWMHOK nNponeTos oT 3 Ao 20 m. [ns HeGonbLWKX
NpOoNeToB XapakTepUCcTMKM AeMNUPOBaHNSA U KECTKOCTU 00bIYHO orpaHnumBaloT konebaHns Ha onpeaeneHHbIX 3Ha4YeH!-
A1X, Ha Bonee ANVHHLIX NponeTax o6Lasi Macca NepekpbITUA BO3PaCcTaeT, U peakums Nona CTaHOBUTCH HE3HAYNTENbHOW,
Tem He MeHee owyTuMble konebaHns MoryT HabnwgaTeCs NPY PE30HAHCE HEKOTOPbIX MEXAYITaXKHbLIX NePEeKPLITUIA BO
BPeMs ABWXEHUS LaroM. KonebaHus MOryT Takxke nepefaBaTbCs Ha COCeaHNE MEXOYITAXHbIE MEPEKPLITUS UMK 3TaXN B
3aBUCUMOCTU OT MHTEHCUBHOCTU BO3OYXAEHMA U AUHAMUYECKUX CBOMCTB KOHCTPYKUMKU. [pumepsl AMHAMUYeCcKUX BO3-
JdevicTBuiA, BO3BYXaaeMbix rnogbmu, NprvBedeHsl B NPUNoxeHun A. Metoabl aHanuaa ofst NPOeKTUPOBaHNA U OLEHKU
MEXATaXXHbIX MePEKPbITUN aatnTcs B cebinkax Ha pabotsl [1], [11], [15], [13].

B.3.2.2.1 [OuHamudeckne cBoWCcTBa NOMNOB

Ons nporHoanposanusa konebaHwi 6anok v NONoB TPebyloTCs XapakTepucTUKM BUGpaLMK, acCoLUMUPOBaHHbIE
4acToTbl M 3Ha4YeHuns gemnduposanus. MNpumepsl 3Ha4YeHW AeMNUPOBaHUS A4S HEKOTOPLIX TUMOB NOMOB NPUBEASHSI
B Tabnuue B.2.
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Ansa BbluMCreHNs AMHAMUYECKOrO OTKIIMKA U OLEHKM B OTHOLLEHUU NMPUEMITEMbIX KPUTEPUER SKCMNIyaTaLlNnoOHHOW
HaAEXHOCTU NOSoB, 06bIMHO BCTPEYaILWUXCS B 30aHNSIX, MOXHO BbIAENNTE ABE KATEropmm nonos:

a) HWM3KOYaCTOTHbIE NOSbI C OCHOBHOW COBCTBEHHON YaCTOTOM fo MeHbwe 8—10Ty;

b) BbicokouacToTHBIE NOMbI € f; cBbIWwe 10 u.

B.3.2.2.2 Peakuus nona npv nepeaBmxeHnn warom n Gere

Konebanus nona npv nepeapvxeHnn warom unv 6ere MoryT 6biTb BbIUUCINEHbI, €CITN M3BECTEH XapaKkTep N3MeHe-
HUSI CUMbl, FEOMETPUYECKME Pa3Mepbl U ANHAMUYECKUE XapaKTePUCTHKU Nora, U3 PeLleHns ypaBHEHUA ABWKEHWS B BUae
uHTerpana ceepTku [ioamens. [Mpu cornacoBaHHomn xoab6e, 6ere v mapLuvpoBaHuy Nog My3blKy nv nog putm 6apaban-
HOro 608, NN APYMMX CUHXPOHHBIX NEPEMELLEHUSIX, HaZo NPUHKMMAaTL BO BHUMaHWe AencTBue 6onee Yem 0gHoro Yenoee-
Ka. [Insi Xopowo cornacoBaHHbIX ABWXEHWA rpynn nogel obwmin BuGpaunoHHbIN 3hEKT ecTb CyMMa OTAEerbHbIX
BO3JENCTBUIA, KOTOPLIE AadyT BEPXHWIA Npeaen NPorHo3MpyeMbiX ypoBHel konebaruii. Anst 6onbwmx rpynn MoxeT ObiTb
nprvMeHeH nepexoaHon mHoxutenb C(N), Kak nokasaHo B npunoxernuu A. [lns niogen, nepecekaroLLmx non, criegyet pac-
CMOTPETb OrPaHUYEHHYIO ANUTENBHOCTL BO3BYXXAEHWS MPY OLEHKE OTKINKA Ha 3TO BO3AeNCTBME. PelleHne moxeT GbiTb
Nosny4YeHo pac4eTHLIM NYTEM C PACCMOTPEHNEM BO3ENCTBUS, KOTOPOE NPUHMMAETCH HENPEPbIBHbIM.

Ins HecornacoBaHHOTO XOXAEHWsI Uy 6era rpynbl NioAen MOXHO OLLEHUBATL CUIbl, ASNCTBYIOLME HA MON TaK, Kak
yKka3aHo B 06LWMX YepTax B NPUITIOXKEHUU A, C NOMOLLBIC KOOPAVMHAUMOHHOTO hakTopa, 3ajaHHOTo ypaBHeHueM (A.3).

B.3.2.2.3 OueHka koneGaHuii nona npu cornacoBaHHbIX AeNCTBUSX

Psg niogen, naywmx, 6erylmx unv noganpbirmBateLUMX CUHXPOHHO YacTo B CONPOBOXAEHUU My3biKaribHOIO pUTMma,
MoryT Bo3byxaarb konebanus nona ao sHa4unmbiX ypoBHen. [lns paBHOMEPHO pacnpeaerieHHOM Harpy3kn YCKOPEHUe a. .
B cepeuHe nponeta 6ano4YHon KOHCTPYKLMK MOXKET GbITb MONy4YeHOo No MeToAaMm, npeacTtaeneHHbiMm B [11]m [15].

[MprMepbl 3HaUYeHWI pacHeTHbIX NTapamMeTPoB KO3 DULNEHTOB 3aTyXaHWS 41151 PAa3HbIX PA3MEPOB M KOHCTPYKTUBHbIX
peLLeHni NonoB NpMBeaeHs! B Tabnuue B.2.

Mpwv onpegeneHun amnnmTyg criegyeT CYMMUPOBATH BKIaZbl OT Pa3HbiX rapMOHUK BO30yKAaloWwmx cun.

Tab6nunua B.2—lNpumepbl 3Ha4ueHnn gemndnpoBaHus 4nsi OCHOBHOIO TWMAa MOmNoB B 34aHUsIX

LLivpuHa KoadhdpuumeHT 3atyxaHus, aonen ot KpUTUHECKOro
nponeTos ans
Tun nona 3afilaHHbIX 3HaueHus ans
k03(PPUUMEHTOR | Tunuunas | HauBonbluas | npegsapuTensHOMO
AemnchuposaHus, LuMpUHa LMpuHa pacueta nonos 6e3
M NOKPbLITUA
CranbHol 6pyc/6eToHHas nnuTa, ceob6oaHo onepTas 9—15 0,8—3,0 0,6—7,4 1,3
CranbHoii 6pyc/6eToHHan nnuTa, HenpepbiBHaA 4—8 1,0—5,0 0,8—8,6 1,5
KOHCTPYKLUS U3 NIUT MeXZy CTeHaMu
MoNHOCTLIO MHOTOCIOWHbIE CTanbHble Banky ¢ XecT- 6—20 1,5—5,0 0,5—8,0 1,8
KMMW yrnopaMu B OETOHHOW nnuTe
MpeaBapnTenbHO HanpsiKeHHbI GeTOH 3aBOACKOro 2—15 0,8—3,0 0,5—6,5 1,3
M3rOTOBNEHWS
ApMUpOBaHHLIN 6ETOH, MOHONMUT 5—15 1,0—3,0 0,6—5,0 1,5
Monbl Ha aepeBsIHHBIX Gankax 2—9 1,5—4,0 1,0—5,5 2,0
MpumeyaHne—KoshdUUneHTsl 3aTyxaHnsi 3aBUCAT OT TUMNA KOHCTPYKUWMKW, martepuarna, Harnuuusi HEKOH-
CTPYKTMBHbIX 3MTEMEHTOB, CpOKa CryObl, COCTOSIHMSA KOHCTPYKLMK, aMIANUTYAbI M YacToTel BUGpaumn. [nst 6e TOHHbIX
COOPYXEHUI Hanu4me Wnu OTCYTCTBME TPEeWMH Takke sIBrsieTcs onpegensowmm daktopom. [ns noboin dopmbl
KOHCTPYKLUW TUMN COAMHEHWS N TUM MCMONb3yeMON ONopbl UrPaT BaXKHYI0 POrb B raweHun konebanuin. [ns mexay-
3TaXHbIX NEPEKPLITUIA MPUCYTCTBME KAKOro-nnGo OTAENOYHOro MOKPbLITUA MOMA MK NOTONKa MOXET yBenuyuuBartb
raweHue konebaHui B 3Ha4YNTENBHON CTEMNEHM.

Korga kputnyeckas Touka BOCNPUATUS BUGpaUun He HaxoauTcs B LeHTpe cBobogHO onepToro nponeta ¢ paBHO-
MEPHON MaCCOW 1 XXECTKOCTBIO, KaK YKa3aHO B BhilLE yNOMSAHYThIX pacyertax, npegeribHoe yCKopeHue a,,,, MOXeT BbiTb
YMHOXEHO Ha:

- sin(mx/L) ansi cBo604HO ONEPTbIX KOHCTPYKUWIA,

- [B(xIL)? —4(xIL)3 + (x/L)*)/3 ansa 6anoyHbIx KOHConel, unm

- 0,5[1 —cos(2nx/L)] ANs KOHCTPYKLMIA C 3aaenaHHbIMW KOHLLaMM,
roe x — paccTosiHne 0T MecTa, rae PukeupyloTes Bubpaumu, 4o onopbl, M;

L — anvna nponerta, M.

CneumnanbHoe BHUMaHue Heob6xoanMo yaensaTb NPOrHo3y amnnuTyg konebanuin 4nsa nonoe Ha rmbkux onopax unm

NepekpbITUA C MHOTOMPONEeTHbIMU CTPYKTYPHbBIMU KOHUIypaumamm. PekoMeHayeTca ncnonb30BaTth NOJHbIM MOAAMNBHbIN
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nNoaxoA UnNu NO MeHbLUEN Mepe NPUBNNM3NTENbHLIN pacyeT yNpyrmx CBONCTB MaTepuanos, Kak Ansi npuMepa ¢ MeToaom
Penex — Putua unu annpokcumaumen Cayreana—[laHkepnu.

B.3.2.2.4 OTknuk nonaHa e aMHUYHbIE NMNYNbChI

Ons Tex cnyqaes, koraa MNYNbCHYIO Harpy3Ky Hago NPUHUMATL BO BHUMaHWE, peakunIo CUCTEMbl MEXAYITaXHOTO
NepeKPLITUA Ha EAUHUYHBIA UMNYITBC MOXHO BbIYUCIIUTL C NOMOLLbIO:

a) wnterpana flioamens,

b) npeobpasoanusn Pypee,

C) annpoKcMMaunmn UMNYNbCHOIO OTKNKKA,

d) ApyrMmm YMCneHHbIMU METOAaMM.

B.3.2.2.5 MpubnuxeHHbie METOABI BEIMUCIEHUS NMPY UMNYNBCHOM BO34ENCTBUN

MpubnuxeHHble MeToAbI ANS BEIMUCNEHUA PeakLmMmn NEPEKPLITUA Ha yAapHbIE BO34ENCTBUS, Bbl3BaHHbIE NIOALMY,
COCTOAT U3 onpeaeneHns SKBUBANEHTHONW MOAANbHOW MacChl M NPUBEAEHHOW )XeCTKOCTN NepPeKpbITUS U NIoLaau KpUBOK
cuna/spems (P/Q) ansa paccmaTtpyBaemoro yaapa. Takasi npoueaypa SenseTca 4oCTaTouHO TOHYHOMN.

Ana npnbnmwxkeHHOro NporHo3a BUbpaunoHHOIo OTKIMKA MEXAYITAXKHBIX NEPEKPLITUNA NPY yAAPe NPeanoYTMTENbHO
MCMNONb30BaTb 3KCNEPUMEHTaNbHBIE U3MEPEHUS UMW TEOPUIO YAAPOB.

B.3.2.3 MewexogHble nepexoabl

MewexoaHble Nnepexoabl U MOCTbI, UCNONb3YEMbIE IMABHLIM 06pa3oM ANs ABUXKEHUA NEWexXoA0B, NoABepraTcs
BO3AENCTBUAM OT Noaen, naywmx, berylwmx unv npbiralolwmx, a Takke Bo3aencTeBusaM BeTpa. XoTs NewexogHble nepexo-
Abl 4aCTO MOXHO cuMTaTh aHanoramm 6anku, Heo6xXoAUMO YUUTLIBATL BOSMOXHOCTb BO3HUKHOBEHWUSI FOPU3OHTarbHbIX
konebanun. JlaHHble konebaHna MOryT 3aBUCETb UNK HE 3aBUCETb OT BEPTUKANBbHOW CUHXPOHU3 AU,

Amnnutyabl konebaHnm oT 0QHOro YenoBeKa Unv rpynnel NAeN, AEUCTBYIOWMX B YHUCOH, MOTYT GbITb paccunTaHbl
MCXOAst M3 NPUHUMNOB CTPYKTYPHOM AvHaMUKW. CM. npunoxeHwe A ansa npumepoB cunoebix yHKumn. Ansa ceobogHo
onepTo 6aN0YHON KOHCTPYKLUN YCKOPEHNE MOXET ObITh BBIMUCNEHO METOAO0M, N3NOXEHHBIM B 00WMX YepTax B B.3.2.2.3.
Onst MHOroNponeTHON HeNPEPLIBHOM KOHCTPYKUMKW HEOBXOAUMO YUNTLHIBATE U3MEHEHUS XKECTKOCTU U €€ SKBUBANEHTHYIO
MoZanbHy maccy.

Ana newexogHbIX NepexoaoB € ropus3oHTanbHbIMW COGCTBEHHBIMKU YacToTamu MeHbwe 1,3 'y Heobxoanmo
YYNTbIBaTh BITUAHWE FOPMU3OHTanNbHbLIX konebaHui, BbI3BaHHBLIX ABWXEHUEM newexoaos nnu 6eryHos. Cm. npumep B [12].
B oTcyTcTBME Bonee TOYHbLIX AaHHBIX MOXHO MCMONb30BaTh 3Ha4eHUn kodddununeHToB aemncbupoBaHnsa gnsa BepTu-
KanbHbIX kKonebanui B Tabnuue B.3.

Tabnwnuya B.3 — lMpumepsbl 3Ha4weHnn gaemnupoBaHnsa Ans BepTUKanbHblX KonebaHui newexogHbiX Nepexoaos

KoathduumeHt gemnduposaHus &, gonen

Tun Hag3emHOW YacTu nepexoaa
OT KPUTU4ECKOTO

Ctanb ¢ acthanbToBbIM UMK SMOKCUAHBIM MOKPLITUEM NOBEPXHOCTU 0,5
MHorocnonHast ctans/6eToH 0,6
MpeaBapnTeNbHO HAMPSKEHHbIA NI apMUPOBaHHLIN GETOH 0,8

B.3.3 PacnpocTpaHeHune konebaHuh B rpyHTe

B.3.3.1 O6wwme 3ameyvaHus

PacnpocTtpaHeHne konebGaHuii B rpyHTe SIBMSIETCH CIOXHbLIM NPOLECCOM U C NMPAKTUYECKOW TOYKU 3PEHUS TONbKO
HeKoTopble cryvan MOryT ObiTb MCCNEAOBaHbl C NOMOLLbIO aHaANUTUYECKUX 3aBuUcuMocTen. [MoaTomy amnupuyeckue
MeTOAbI, KaK MPaBUIIo, UCMONb3YTCA B KOMOMHaLWK C pe3yrbTaTamn N3MepeHuii.

B obuwem cnyyae konebanus ¢ aMNnUTyA0MA a, UCXoasiume oT UCTOYHUKA C aMInnTYI0M &g, MOryT BbITb npeacTae-
NeHbl Kak npousBedeHve koaddrumeHTa reomeTpuyeckoro ocnabnennss C n koadpduumeHta gemndnpoBaHua maTe-
pvanaD:

a=aCD. (B.1)

®PyHKumA C 3aBUCHT OT TUNA BOJTHbLI (BOMHbI CABUIA, KOMMPECCUOHHbBIE BOMNHbI, MOBEPXHOCTHLIE BONHLI U T. A.) U OT

reomMeTpun UCTOYHUKA (TOYEYHbIA UCTOUYHUK, NIMHEWHbIN UCTOYHKK). KoadduumeHT aemndmpoeanns matepvana MoxeT
MMETb pasHble POPMbl YHACTOTHON M aMMNUTYAHOW 3aBUCMMOCTU.

Xapakrep pacnpocTpaHeHns BOITH B FTOMOIrE€HHOW norycdepe B cny4ae, Korga MCTOYHWUK MOXET CHUTaTBLCA CTauno-

HapHbIM B NPOCTPaHCTBE, a CBOWCTBa Marepwvana siBnsioTcsa He3aBnCUMbIMU OT HaCcTOThbl MaMnNnNTyabl, OUeHNBaeTCA cne-
Ayruwnmn 3aBUCUMOCTAMNL

C = (rfr)", (8.2)
D = exp [-2r &r - ro)/A], (B.3)

rge & — koadbduuneHT gemMndupoBaHus MmaTepuana cpefbl pacnpoCcTpaHeHuss;
r — paccTosiH1e OT UCTOYHUKA;
)\ — AnNuHa BOMNHbI kornebaHwi;
Iy — OMOPHOE PAaCCTOSAAHUE OT UCTOYHMKA.
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[ns TOYEeYHOro NCTOUYHMKA BEPTUKANbHBIX CUITHA MOBEPXHOCTU rmbkoin nonycdepsi:

n=0,5 ansi BonH Penes;

n =2 ans o6beMHbIX BOMH (CXaTusi U cABvra) BAOrb NOBEPXHOCTH;

n =1 ans 06 beMHbIX BOMH B CTOPOHE OT OKPECTHOCTU NOBEPXHOCTH.

[nsa MMHEeNHOro CTOYHMKA BEPTUKANbHbLIE CUITbI HA NOBEPXHOCTU TMGKOM nonycdepsi:

n =0 ans BonH Penes;

n=1,5 ans 06 beMHBIX BOMH (CXaTus U CABUra) BAONb NOBEPXHOCTHU.

OpHako Ha npakTuKke romMmoreHHasi nonycdepa, B KOTOPOW PacnpoCTpPaHATCsl BOMHbI, NPAKTUHMECKN HUKOr4a He
CyWwecTByeT 1 B TOM YMCIE NPW OTCYTCTBUM PacCroeHUsl UNu BbICOKOTO YPOBHS NOA3EMHbIX BOA. BO3MOXHbBIM ucKntove-
Huem MOryT ObITb OnpeaeneHHble ckanbHble dhopmauun UNU CUNBLHO NepeynNOTHEHHBIE IPYHTLIL. [T03ToMy ynomsHyTble
BbllLle paBeHCTBa clieflyeT paccMaTpuBaTh Kak yCpeaHeHHble oTHOwWeHusi. OaHaKo nokanbHO MOTyT NpoMCXoauTb 3Ha-
YUTErbHbIE OTKITOHEHUSI.

Heobxoaumo yunTeiBaTh M TOT hakT, 4To KO3hhHUNEHT gemndUpoBaHUS MaTeprana yMeHbWaeTCsi C yMEeHbL eHN-
eM aMnnuTya Bubpaumm, 3aBUCUT OT HYaCTOThl M OOLIYHO ONpeaensieTCsl 3KCNepUMeHTanbHO.

B.3.3.2 KonebaHus, Bbi3BaHHbIE ABUXEHNEM AOPOXHBLIX TPAHCNOPTHLIX CPeacTB

WN3-3a MHOMVX hakTOpOoB, ONpeaensioWwmx Xxapakrep BO34eNCTBUA OT UCTOHHUKOB W Nepeaaqn 3Tux BO3AeNCTBUN
Yepes rpyHT, konebaHus, Bbi3BaHHbIE AOPOXHBIM ABWKEHMEM, OLEHUBAIOTCA IMNUPUYECKUMU MeTogamMu. Takue metoam-
KM, KaK NMpaBuno, paccmaTpmBaloT TONBKO 4acTb o6wen moaeny nporHoaupoBanusa Bubpauwun. MogobHbie meToankn
pa3paboTaHbl B psige cTpaH. OHu Gbinu BeiBEAEHB! ONBITHBEIM NYTEM M OTPaXaloT 3apaHee onpeaeneHHble yCnoBus B
KOHKPETHOM MecTe, yCroBus Tpadmka, MeTogbl CTPOUTENBLCTBA, COCTOSIHUE TPYHTOB U T. 4. CnegoBatensHO, 3T METOAUKU
He MOTyT UMETb YHUBEPCaNbHOrO NPUMEHEHUS.

B.3.3.3 KonebaHus, Bbi3BaHHbIE ABUXEHMEM XENe3HOA0POXHOro TpaHenopTa

KonebaHusi, reHepupyemMble noe3aamm, MOXHO OLEHMBATEL C NOMOLLLIO NEPEXOAHBIX DYHKUWA U 3aBUCUMOCTAMUN
amnnnTyasl konebanum ot pacctosiHus. OaHaKO Ha NPaKTUKE AaHHBIN METOA HE MPUMEHAETCS N HAXOAUTCA B CTaAWM pas-
paboTku. Yalle Bcero ucnonb3yoTcs SMNMpuYeckne npoueaypel BMeCcTe ¢ nporpammamy uamMepeHui ana Kanubpoeku
3MMUPUNYECKMX NOCTOSHHBIX.

B.3.3.4 KonebaHus oT OCHOBaHWIN CTaHKOB

OCHOBaHUs1 CTAHKOB COCTABNAT YacTb TpakTa nepeaaqm ot UcTouHMKa (paboTaloliero cTaHka) oo NpueMHUKa.
KOHCTpYKUMS OCHOBaHMA CTaHKa AomkHa ob6ecneqnTs ypoBeHb BMGpaLmm, KOTOPLI COOTBETCTBYET TpeboBaHUsAM Aris
OKpyXalowWwen cpebl, a hyHaaMeHThbl 30aHnsA, B KOTOPOM HAXOANTCS MalLMHHOE 060pyAoBaHne, AOIDKHbI B JOCTATOYHOM
CTeneHn N30MpPOBaTh UCTOMHUK OT COCEAHUX XUNbIX 34aHUIA, C TEM YTOObI YIOBNETBOPANUCH NpUemMnemMslie BUGpaLmoH-
Hble KpuTepum (cMm. npunoxenmne C). [ins ncrouyHukoB BMGpauum 3a npegenamu 3gaHusi, co3galomx HeKoMGOpTHbIe
YCMOBUS XUTEMNSIM MM NOMeXU Npu paboTe o6opyAoBaHMA BHYTPU 30aHus, AOMKHbI 6bITb UCNONb30BaHbI BUGPO3aWmUTHBIE
yCTPONCTBA, CHUXatloWwme YpoBHU BUBpaLum Ao npyemnemMbix 3HaqueHui. BubposawmtHele ycTpoNcTBa Ha OCHOBE pe3HBI
MOryT 6bITb UCMNONBb30BaHbI A1 BUGPOM30NSALMM UCTOYHUKOB BUGpauunin. Cm. npunoxexue E.

B.3.3.5 KonebGaHus B rpyHTe, BbI3BaHHbIE CTPOMTENBHON OEeATENbHOCTBIO

CTpouTenbHas gesiTenbHOCTb MOXET yBenuuueath konebanus rpyHTa, KoTopble nepeaatoTcs yepes dyHaameHT Ha
BCe Y4acTu 3gaHusi. Yacto ypoBHU konebaHuii onpeaensnioTcs Ha OCHOBE pe3ynbTaToB NOgo6HOro npeaplAywero onbita
WU 3MNVPUHECKUM METOZAOM, T. €. UBMEPEHUEM YPOBHEW konebaHuin nepeaHa4anom u BO BpeMs CTpoutenscTea. K engam
CTPOMTENBHOWN AesATEeNbHOCTU, KOTOpble MOIYT yBenuumBatb konebaHua 3gaHus, MOXHO OTHECTU: B3pblBHblIe paboTsl,
3abuBky CBaW, pbiTbe KOTNOBaHa U paboTy mawnHHoOro o6opyaoeanua B6nnan aganusi. Npumepbl METOAO0B OLEHKMN KOne-
6aHWi OT CTPOUTENBHOW AeATENbHOCTY NpeacTaBneHbl B [4].

B.3.3.6 lNepeaayua konebanui oT rpyHTa Ha 3aaHne

Kone6aHus, nepepaiowmecs Ha pyHAAMEHT 34aHNA Yepe3 rPYHT, pacnpoCTPaHsIIoTCs BHYTPU 3aannn. OHU MOryT
YCUNUBATBLCA UNU 0CnabnsTbCsl B 3aBUCUMOCTU OT KOHCTPYKTUBHBIX U AMHAMUYECKUX XapaKTEPUCTUK OTAENbHLIX cpar-
mMeHToB. O6bluHO 3TK konebaHusi NpeacTaBNAT MHTEPEC TONBKO B OTAESNbHBIX YacTsX 3aaHusi. M3-3a crioXHoOCTU
NPOrHO3MPOBAaHUS YaCTO UCTONb3YIOTCA AMNUPUHECKUE METOABI U TEKYLMI KOHTPONb BUBpaumm.
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Mpunoxenne C
(cnpaBo4Hoe)

Mpumepbl BUGPaALMOHHBIX KPUTEpUEB

C.1 PasmellueHue nogen

C.A1.1 3paHuna

C.1.1.1 O6wue 3amevaHud

Horyctumble ypoBHKW konebaHuin B MecTax pa3MeLleHuns Nniogen B 3aaHusix HazHa4alTCsl B COOTBETCTBUM C BUAOM
WMHOVMBUAYANbHOW eATENbHOCTU OJHOIO YEerTOBEKa NIV TPYNNbI NI0AEN, CPeaon OKPYKEHUS UMK «aTMOCHepPOon» 1 cpaBHe-
HVMEeM C ypOBHEM konebaHui, KOTOpbIA 40 3TOro owyany niogu. OHK Takke MMEIOT KyNbTYPHbINM KOMMNOHEHT. Hanpumep,
YYacCTHVKM counarnbHO 3HaunmMoro cobbiTus 6onee TepnMMo OTHOCATCA K HonbWKMM aMmnnuTyaam konebanui, yem noam,
NPUCYTCTBYIOLLME Ha IENOBON BCTPEYe.

C.1.1.2 Kputepun yckopeHus

Ons oueHkM ypoBHel BUGpaLmm npu akcnnyatauum 3gaHni, Kak npaeuio, UCnonb3yeTcst yckopeHne. OgHako Hop-
MUpYyeMble YPOBHM KoreGaHui M3MEHSIIOTCS C 4YacTOTON, CrefoBaTeribHO, HeoGXoaMMO UCMNONb30BaTh creunanbHble
duneTpel. MNogxogswme duneTpsl NNKM NApamMeTPbl YaCTOTHOTO B3BeWwVBaHWA npueegeHsl B UCO 2631-1 gna cuTtyauwn,
KOrga 3agaeTcsl OCHOBHOe HanpasrneHue Bubpauumn, unm B MCO 2631-2, ecnn oCHOBHOE HanpaBleHne HeW3BeCTHO.
B NCO 2631-1 Takke NnpuBedeH MeToA onpeaeneHnsi Nogxoaswmx 3Ha4eHn cpegHeKBaapaTMYeckoro (r.m.s.) yckopeHus
13 counbTpoBaHHoro curHana. MCO 2631-2:2003 Henb3s paccMaTpuBaTh Kak PYKOBOACTBO MO NPUEMOYHLIM KPUTEPUSIM,
TaK Kak guanasoH NoTeHUUanbHbIX NPYMEHEHUI BbIXOAWT 3a paMky gaHHoro ctaHgapTa. Xots MCO 2631-2:1989 «OueHka
He3alWumLWeHHOCTN YenoBeka oT Bubpauwm Bcero tena. Yacte 2: HenpepelBHble U Bbl3BaHHbIE yAapoM konebaHus B 3gaHu-
ax (o1 140 800L)» 6bIn OTMEHEH, HEKOTOPbIE er0 pasaerbl BCe eLLe SIBMNSI0TCS akTyanbHbIMW B KAYECTBE KpUTepUEB OLLEHKM
BMGpaLuii B 3gaHUK, 1 OHWU NpUBeAeHbl 34ech B NepecMoTpeHHoM hopmaTe B Tabnmue C.1. MHOXUTENW 478 r.m.S. YCKO-
penus B Tabnuue C.1 npumeHsnoTes K 6a3ncHbIM KpVBbBIM, MpeacTaBneHHbiM Ha pucyHkax C.1, C.2n C.3.

Tab6nwya C.1— MHOXWUTENM, MPUHATBIE B psife rocyaapcTB, C MOMOLLbIO KOTOPbIX YCTaHaBNMBAIOTCA yAOBNETBOPU-
TelbHble 3HaYeHns BUbpauuy agaHusi C TOHKU 3peHns BO3AeNCTBUS KorebaHuii Ha niogen

MHoxuTenu k 6asucHon kpuson (pucyHku C.1, C.2
nC.372
Mecro Bpews HenpepbiHas u Bo3abyxnaeHue
npepbIBACTas MMMyNbLCHOW BUGpaLmu
BUBpaLms® HECKONbKO pas B fIEHb
CneupmanbHble paboyre 30HbI (Hanpumep, onepaunoHHbIe, [eHb 1 1
naGoparopum 1 T. 4.) Houb y 19
YKurble 30HbI (HaNPUMep, KBapTUPbI, 4OMa, GONbHULIbI) DeHb 2—49 30—9o09- -9
Houb 1,4 1,4—20
BecluymHbIN 0hnC € OTKPLITEIMU paboYnMmn MecTamu OeHb 2 60—1289
Houb 2 60—128
OducHble NomeLleHns (HanpYMep, WKOmbI) [eHb 4 60—1289
Houb 4 60—128
MacTepckue, Lexa JeHb 8 90—1289
Houb 8 90—128

MpumevaHune 1—[OnsA oueHKM BNUSIHUIA curHana Bubpauumn, cogepkaliero gga unu Gonee AUCKPETHBIX
YaCTOTHbIX KOMMOHEHTa, MOXeT OblTb WCMOMNb3CBaH MeTOoA CpeAHeKBaapaTUYeckoro OTKIOHeHus (r.m.d.)
(cm. ISO 2631-2:1989, npunoxeHue B).

MpumevaHune 2— 3O1a Tabnuua 6bina agantuposaHa na MCO 2631-2:1989, npunoxeHne A.

2) OTW MHOXWUTENW JA0T HACTOSALLME 3HAYEHWUS BUBPALIMK, HUXKE KOTOPbIX BEPOSITHOCTE HEBMaronpusTHLIX Criyvaes
mana (nobov akyCTUYECKUIA LLYM, Bbl3BaHHbIV BUOpaLmel KOHCTPYKLUMIA, He NPUHMMAaeTCsl BO BHUMAHUE).

b) YaBoeHWe NpeanoXeHHbIX 3Ha4eHWi BUBpaLum MOXET NPUBECTU K Xanobam, u ux 6yaeT Gonblue, eCriv 3HaYeHus
Bvbpaumn yeenuyatcsi B YeTbipe pasa (MOXHO obpaTuTbCsl K KPMBBIM A03a — OTKNVWK). «HenpepbiBHble koneba-
HUsI» — BUOpauusi anutenbHocTbio Gonblie 30 MUH 3a 24 Y; «npepbiBUCTbIe konebaHnay — ato Gonee 10 cobbITUN
32 24 v.
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Okonyanue mabnuyei C.1

©) BHa4YeHUs UMIMYNbCHOIO BO3AEUCTBUS B ONepaLnOHHbIX GONbHULbI U cneumarnbHbiX paboyumnx 30HaX yHYUTbIBAOTCS
B MOMEHTbI BpeMeHH, Korga AenarTcs onepauuv unv BeinonHseTcs pabota. Mpu gpyrmx yCrnoeusx aHaueHus Bubpa-
LUK, paccyMTaHHbIe Ans XUTENen AOMOB, ABNAITCA YAOBMETBOPUTENBHBIMU NPU YCNOBUM B3aUMHOIO cornacvs u
npeaBapuTenbHOro NpeaynpeXxXaeHusl.

9 B npeaenax }unbix panoHoB y nogen opMUpyeTcs pasnnyHoe OTHOLWEHWNE K UHTEHCUBHOCTU BuBpauun. Cneuu-
anbHble 3HaYEeHUs 3aBUCAT OT COLMAanbHbIX U KyNbTYPHbIX DaKTOPOB, MCUXONOMMYECKOro COCTOSIHUA U OXMAaeMOn cTe-
NeHN HapyLIEHUA MOKOSI.

¢) COOTHOLLEHME MEXY YNCIIOM COBLITUI B AEHb, MX 3HAYEHUSIMU M ANUTENBHOCTLIO YETKO He yCTaHoBMneHo. B cny-
Yae NpoBeAeHUs B3pbIBHbIX paboT ans bonee Tpex cobbiTUI B AEHb MOXHO UCNONb30BaTh Criedytolme npeasapuTenb-
Hble COOTHOLWEHWs, 4TOBbl CKOPPEKTUPOBaTb MHOXWTENW B 4YeTBepToN rpade. Oto TpebyeT AOMONHUTENBHOIO
YMHOXEHUA Ha MHOXWTENb

F=17N°T =,

roe N — uucno cobbituii 3a 16 4 B cyTKY;
T — NpogonKMTeNbHOCTE UMNYIbCA U cUrHana 3aTyxaHus ansi cobblTus B CeKyHAax;
d—Hynempu T<1c.

(MpogonXMTenbHOCTb COBLITUS MOXHO OLEHWTB C ToUHOCTBIO A0 10 % (—20 ab)

Ons KpaTKOBPEMEHHOIO MMMYNbCa YCTAHOBMEHO, YTO peakunsi YenoBeka Ha AepeBsiHHbIX NepeKpbiTUsX (Monoe)
d =0,32, a pnsa 6eToHHbIX HacTunoB d = 1,22.

OTO ypaBHeHVe KOMMPOMKUCCa He NMPUMEHSIETCS, KOrAa 3HAYEHUsT HUKE onpedeneHHbIX MHOXUTENsIMU 4ns Henpe-
pbiBHOM BUGpaLmn.

) Mpu BoIEMKE CKabHbLIX MOPOA, KOrAa NoA3EMHbIE BO3MYLLEHWS BbI3bIBAIOT BUBPaLUIO HA BbICOKMX YaCTOTaX, MHO-
XKuTenb BNNoTek A0 128 B HEKOTOPbLIX CTpaHax cCuMTaeTCs yAOBNETBOPUTENbHbBIM ANs YCIOBWIA NPOXUBanuA. MHOXUTENN
Hwxe 600 NPMMEHAIOTCS TONBKO ANSA NErknx CTPOEHUN K YyBCTBUTENBHbIX 30H.

9 NonycTumble 3Ha4eHUs1 UMMYTILCHOMO yaapa B ohMcax n Liexax He criegyeT yBenuumsaTtb 663 BO3MOXHOTO 3Haum-
MOr0 HapyLLeHusi paboyelt 4eATeNnbHOCTH.

M Bubpaumsi, DeNCTBYIOLWAs Ha ONepaToOPOB HEKOTOPLIX MPOLECCOB, HAMNPUMEP NPU KOBKE UIN APOGNeHnH, KOTopbie
BO30yxxaaT Bubpauuto paboumx mect, MoryT 6biTb OTAENbHOW KaTeropuen oOT 30H Uuexa, pacCMOTPeHHbIX B Tabnu-
ue C.1. 3HaveHns Bnbpauum, 3agarHHele B ICO 2631-1, B TakoM criy4ae NpMMeHUMbI K onepatopam npoueccos, BO3-
B6yxgatowmx konebanHwus.

KpuTtepun gns ypoBHel konebaHui B 3gaHNAX, Bbi3BaHHbLIX BETPOM, NpeAcTaBneHbl B npunoxenum D.

C.1.1.3 3HaveHus gos subpauyum (VDV)

Ecnu oTHOLWEHWE NMKOBOIO 3HAYeHUA K r.m.s punNbTPOBAHHOIO YCKOPEHUS {B3SITOrO 3a MOMHbIN Nepuop BO3aen-
cTBMA BUBpauun) 6onbLue 6, TO NPUEMOYHLIE KPUTEPUN F.M.S. MOTYT HE NOAXOAUTL. [M03TOMY MOXHO MCNONB30BaTb 3Ha-
YeHust o3 eubpauum (Vibration Dose Values — VDV), koTopble 6a3upyloTcsl Ha OLEHKE CpeAHero YeTblpexyrofibHuka
(root-mean-quad — r.m.q.). BeiBeaeHHble 3HaveHns VDV MOXHO 3aTeM CpaBHUTL C MPUEMOYHLIMU KPUTEPUSIMU, NPEA-
cTaeneHHbiMW B Tabnuue C.2. Cm. UCO 2631-1 unn UCO 8041 ans onpeaenennii r.m.s. u VDV uMCO 2631-2:1989, npuno-
XeHue B, ans onpegeneHus r.m.q.

XoTa 3HadeHus BenuynHel eubpauum (VDV) ewwe wnpoko He Ncrnonb3yloTcsi, OHY NPUMEHSINNUCH B pSiAe rocyapcTs,
€CINN OTHOLWEHMWE NWKOBLIX 3HAYEHWI K CpeaHEKBaApaTUHECKUM 3HauYeHNUAM hUNbTPOBAHHOIO YCKOPEHUs MPEBLILLAET 6.
PekomeHaoBaHHbIe YPOBHU NpuBeaeHsl B Tabnuue C.2.

Tabnwuuya C.2— 3Ha4yeHns BennynHbl BUGpaumm (M/Cz), NPV NPEBbILLEHUN KOTOPbIX MOXXHO OXMZaTh Xarnobbl pasHom
CTeneHu OT Moden B XUIbIX AoOMax

Mecto Huskan sepoatHocTs Kanobbl BO3MOXHbI Kanobbl BeposATHBI
*ano6
Kunble goma, 16-4acoBor geHb 0,2—0,4 0,4—0,8 0,8—1,6
Kunble poma, 8-4acoBasi HOYb 0,13 0,26 0,51

Ons snavennin VDV Takxe nogxoaaT MHOXUTENW AN cpedHeKkBaapaTuiecknx 3HaveHuii BUbpauuii, ykasaHHbIX B
Tabnuue C.1. MNpumepsbl ncnonesoBanuns VDV ansi kone6aHwii nona npusegexs B [5].

C.1.2 MewexoaHkle Nnepexoabl

[MpoeKkTHbIe pewerHna NewexoaHoro nepexoda cnegyet Buibmpars B 3aBUCUMOCTU OT MHTEHCUBHOCTW ABUXKEHUSA
newexoa0B, KOTOPYIO HAgo YYMTBIBATbL B TEYEHNE PACHETHOro CpoKa ero aKcnnyarauum. PekomeHayeTcs paccMoTpeTb
cneayoLwme cueHapwm.

- OpuH YenoBek AT NO NeLwexoaHOMY Nepexoay, a Qpyror (NPUeMHUK) CTOUT B cepeanHe nponeTa.

- YcpeaHeHHbI NOTOK NeLexoJoB Ha OCHOBE €XeQHEeBHOW WHTEHCUMBHOCTU ABWXEHWS, Hanpumep, rpynna ua
8—15 yenosek, B 3aBUCMMOCTM OT ANWHbLI U LWUMPWHbI NELEX0aHoro nepexoaa.
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- Hanwnuwve rpynn newexogoe (npeebiwatowmx 15 yenoeek).

- [NpoBeaeHve NpasgHUYHBIX UNN Xopeorpagrnyeckux MeponpuaTui.

B otcytcTBUE Bonee onpepeneHHbIX AaHHbIX YPOBHW konebaHuii B BepTUKaNbHOM HanpaeneHun (No ocu z) ansi
neLexodHbiX NepexofoB Yepes 4OpPOrM UMK BoAHbIE NMYTU He OOMKHbI NpeBblwaTh konebaHui, KoTopble NonyYeHbl ¢
NoMOLLI0 MHOXMTENs 60 Kk cocTaBnsioLen 6a3ncHol kpueor (pucyHok C.1). VicknioueHnem siBnsieTcs crnyya, korga Heob-
XOAUMO y4uTbIBaTb OAHOMO YenoBeKa UMM HEKOTOPOe YMCNO NioJeN, CMOKOMHO CTOSILMX Ha MewexogHoM nepexoge
(HampvmMep, NepeebIfi cueHapvin). B aTom cnydvae crnegyeT npumeHsite MHOXUTeNb 30. MHOXMTENb 4NA FrOPU3OHTaNbHbIX
konebaHui Npv OBVMXEHWM MELIEXOA0B N BO3AEWCTBUS BeTpa He OOIKeH npeBbiwaTte B 60 u Gonee pa3 GasncHyio
KPMBYIO B TOPU3OHTaNbHOM HanpaeneHunu (Mo 0CAM X U ¥), CM. pucyHok C.2. ins nepecMoTpa aKcnnyaTauMoHHOW Hagex-
HOCTU cMm. [16].

[ns BblUMCNEHNs CpegHeKBaaApPaTUYHbIX 3HAYEHWI YCKOpPEHUsl pekomeHayeTcs BbibrpaTth Bpemsi ycpeaHeHus 1 c.

C.2 KoHcTpykuus 3gaHua

C.2.1 Obwwme samevaHua

BasucHbIM NpegenbHbIM COCTOSIHMEM 3KCMNyaTaUMOHHOW HageXHOCTU Npu TpewmnHoobpasoBaHumn unu paspylue-
HUN KOHCTPYKTUBHbIX 3MeMEHTOB SIBNSETCS NpeBbieHne npeaena NpoYHOCTU Ha paspbiB, CxXaTWe UMK CABUI XPYNKOro
marepuana nog AercTBUEM AUHAMMYECKOW Harpy3ku UM BOMHOBOIO BO34EUCTBUS. B CyLLecTBYIOWMUX KOHCTPYKLMSX
gedopmaumio Npy AMHaMUYeCKMX BO3AEeNCTBUSIX YCTAHOBUTL 4OCTATOYHO TPYAHO, MOSTOMY PEKOMEHAYeTCA NCNONb30-
BaTb KOCBEHHbIe U3MepeHus. Hanbonee npocTbiM KOCBEHHBIM METOAO0M OLIEHKM AUHAMUYECKOW Harpy3Kku ABNAETCS Uame-
peHne CKopoCTW MaTepuarnbHON TOUKWU UMK (MeHee pacnpoCcTpaHeHHbIN MeTod) N3MepPeHUsi YCKOPEHUS UNN CMELLLEHUSI.
Koppensuuws c HabniwogaembiM NoBpexaeHnem aaet HeobxoauMyto CBsi3b Mexay npeaenbHbIM COCTOSAHUEM U NPUMEHEH-
HbIM KPUTEPUEM.

Ecnu ecTb BO3MOXHOCTb YCTAHOBUTL HEMOCPEACTBEHHO Aedopmaumio MaTepuana, To B 3TOM Cny4Yae u3MepeHHble
3Ha4YeHVsi crieyeT CpaBHMBATB C KPUTMYECKUMU fiedhopmaumsiMuy. Kak 4nsi npsiMoro, Tak ¥ KOCBEHHOMO MeToAa AMHaMUYec-
Kasn gecopmaLmsi MOXeT CyLLeCTBEHHO NPeBbIWaTh CTaTU4Yeckue gecopmanum, KOTOpble BO MHOTUX CNy4YasiXx HEeM3BECTHBI.
MoaTomy cyliecTByeT 3HaUUTENbHasA U3MEHUYMBOCTE B YPOBHSIX HABEAEHHON AuHaMmy4eckon gecdopmaumm (Mnu cKopocTu
MaTepuanbHOl TOUKK), KOTOPblE COOTBETCTBYIOT Ha4any 00pasoBaHus TPELLMH B onpeaeneHHom matepuane. Takum o6pa-
30M, BCerga umeeTcsi MarioBeposiTHoe cobbiTue, korga TpewmnHoobpasoBaHne nponsonaeT gaxe npy oHeHb HeGonbLLMX
YPOBHSIX AMHAMUYECKOWN Harpysku, T. . YyPOBHEW, KOTOPbIE HMXe, YeM YPOBHM, 3aaHHble B Pa3HbIX KpuTepusix. B cBsaam ¢
3TUM g0 Havana paboT no oueHKe UHTEHCUBHOCTU KonebaHusi 3gaHuns CreLnanucTy, OTBETCTBEHHOMY 3a NPOEKT, PEKOMEH-
AyeTCs NPOBECTU NpeABapUTENbHbIM aHanM3 COCTOAHMA 34aHNIN U 3aDMKCUPOBATH CYLLECTBYOLLME TpewwmHbI. [lonyckaeT-
Cs NOIKE He NPUHUMATb MX B pacyeT B Cry4Yae NpeTeHs3nin Ha BO3MOXHbIE NOBPEXAEHUS], KOTOpble MOryT 06pa3oBaTbCs
B pe3ynbTaTe NpoBeaeHus pabor.

C.2.2 Bn6GpaunoHHbIe KpUTEepnK ANsi CTPOUTENbHbIX KOHCTPYKLWA

Tak Kak 30aHnsa CUIBHO PasnuyaroTcs No KOHUrypaumm, matepyanam, CpoKy akcryatauum, Tuny pyHgameHTta
Apyrum chakropam, BUOpaLUOHHbIE KpuTepun Bbinn B 3HAUUTENbHOM CTENEHN 3aaHbl SMNUPUUECKUMU NMPaBUIIaMm, KOTO-
pble pasnuMyaloTcsa B KaxaoM rocygapceree, v TMNnoM Bo36yxaenusi. Tak Kak KOHCTPYKUMU 3[1aHWUs1 OTNUYAIOTCSl B Pa3HbIX
rocygapcrBax, TO HEMb3sA OXuAaTh, YTO TAKMe NpaBuna MOryT NPUMEHSITLCH YHUBepcarnbHo. OnucaHne noBpexaeHun n
Knaccudmkaumsa 3gaHni B COOTBETCTBMM € UX JOMNYCKOM Ha BO3AeNcTBUS BUGpauum npeactaeneHsl B MCO 4866. [1ns kpu-
TUYECKUX UNTN HETUMNYHBIX CUTYaL WA HAJO NPOBECTN CneuunanbHble UCCNEeA0BaHUs HA OCHOBE CTPYKTYPHbIX IMHAMUYEC-
KMX MPUHLMINOB M KOHTPOIbHBIE UCMbITaHWs Ha CTponnnowaake, pykoBOACTBO NO KOTOPbLIM NpMBeAeHO B [4].

C.2.3 CtagvoHbI M Nonbl B 3anax gna coé6paHumn

YcTonumBble konebaHus KOHCTPYKUUIA TPUOYH, BbI3BaHHbIE PUTMUYHBLIMU OBUXXEHUSIMU ayaAUTOPUU, MOTYT BO3HU-
KaTb BO BPEMS KOHLLEPTOB Ha OTKPLITOM BO3AYyXe, a Takke BO BPEMsI COPTUBHbLIX COPeBHOBaHWN. [pu oueHKe BNUsiHUA Ha
OTAENBHbLIX MIOAEN NPUXOANTCH YYNUTBIBATL pa3nuyne Mexay nacCUBHbLIMM M akKTUBHbIMKU yvyacTHUkamu. UTto kacaetcs
NaccuBHbIX 3pUTENeNn, T. €. NIoAeN, KOTOPble He Y4aCcTBYIOT B MEPONPUSITUM, TO OTHOCUTENbHO HebonbluMe aMNNUTyab
KonebaHui MoryT 6biTb 45151 HUX OWYTUMBIMU, B TO e BpeMSA aMnnuTyabl konebaHuni 4omkHbl 6biTb 60NbLMMUK, UTOGL! X
3amMevanu akTuBHble 6onenbLLMKU UNn 3puTenu.

HeobGxogumo paccMoTpeTb ABa BMGpauMoHHbLIX KpuTepusi. [epBbiii KpUTepuii kacaeTcsl KomdopTa NacCMBHON
Yact nybnukm. MNpremnemMsiii ypoBeHb YCKOPEHWI MOXET 3aBUCETb OT HeYNpaBnNAeMblX U/MNU HENPeACcKasyeMbIX napa-
METPOB, Hanpumep NorogHbIX YCNoBUK, WyMa OKpy’Katowwen cpefbl u obwero kauecTea npeacraeneHus. MNpu oTcyTcTeumn
Bonee onpegeneHHbIX AaHHbBIX NPeaen MakcuManbHbiX YpoeHel BUGpaummn ans komgopTa NacCUMBHLIX yYaCTHUKOB NpU
BepTMKarnbHbIX konebaHusax MoxeT ObITb NoNyYeH kak 6a3ncHasn kpueas Ha pucyHke C.1 ¢ mHoxutenem 200.

Kpome Toro, gomkHa 6b1Tb NpuHATa BO BHUMaHWe 6e3onacHocTb nybnuku. bonswune amnnutyabl kone6anuin moryT
Bbl3BaTb TPEBOIY KaK NAaCCUBHBLIX, TaK W aKTUBHbLIX 3pUTENEN, a B 3KCTPEMAaribHbIX CUTYauMsIX Bbi3BaTb MaHWKY. YPOBHM
npeaensHoi BUGpaLum Npy BO3HMKHOBEHWUU NAHUKU MOTYT GbITh BbiLE, YeM 11 COCTOAHUS KOMdopTa, HO B ntoGom cnyyae
amnnuTyabl konebanuii ¢ MHoxuTenem 400 k 6a3ncHON KPUBOW He crieflyeT NpeBblWwaTh. CM. pyKOBOACTBO MO KOHCTPYNPO-
BaHWUIO MeCT Ansi 3aputenen B [7].

[ns BbluncneHns cpeHeKBagpaTUYHbIX 3HA4YEHUN NPU N3MEPEHUSIX PEKOMeHZyeTCsl NpMHMMaTh BpeMsi ycpea-
Henua 10 ¢ ans kpuTepust KOMOPTHOCTU U 1 C ANA KPUTEPUS BOZHUKHOBEHUS NAHUKM.
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C.3 MpeameTbl M 060pyaoBaHMe, YCTAHOBIEHHbIE B 30aHNUAX

C.3.1 O6wme nonoxeHus

3aaHnus cogepxat bonblioe pasHoobpasue npeameToB: mebenb, 060pyaOBaHME U KOMMBIOTEPbI, CIOXHYIO KOH-
TPONLHO-M3MepUTENBHYIO annapaTypy. VX BocnpummM4YnBOCTh K KonebaHusim cunbHO pasnuyaeTcs. [aHHbIi dhakTop Heob-
XOAUMO yuMTbIBaTh B KaxX4oM cnydae. bonblioe konv4yecTBo NPeaMeToB B 3gaHusix, Hanpumep mebene n paboTtatowee
MaluHHoe obopydoBaHue, umetoT GOMNbLWOW AONYCK MO YPOBHIO KonebaHui, npexae Yem OHW NepecTaHyT BbiMOMHATL
CBO hYHKLMIO MO HAa3Ha4YeHUto. YacTb NpeamMeToB OYeHb YYBCTBMTENbHbI K konebaHusaM, Hanpumep onTuyeckue npnéo-
pbl, 06opyaoBaHMe MO BblpalLMBaHUIO KPUCTANOB U NPOU3BOACTBY KOMMbIOTEPHbBIX YMMNOB. BOMBWKWHCTBO KOMMBIOTEPOB
yAOBMNETBOPUTENBHO BOCMNpUHMMAlOT konebanusi. BubpaunoHHble KpuTepuu Ans HOPManbHOro yHKLUMOHMPOBaHWS
o6opyaoBaHusi Heo6Xxo0AMMO NoNy4YaTh OT NPOW3BOAUTENS.

C.3.2 BnbpaunoHHbIe KpuTepmn Ans nNpeun3noHHoro o6opyaoBaHus

MHorme YyBcTBUTENBHBIE YacTn obopyaoBaHusa TpebyloT 3almThl OT OKpyXatowen Bubpauun ans npaBUNbLHOrO
YHKUMOHMPOBaHUs M paboTbl. [ns gocTuxeHns 3TUX ycroeui TpebyeTcs TwaTenbHo BelbupaTe MECTO CTPOMTENLCTBA,
TUN 34aHKA, NPUMEHsAeMble MaTepuarnbl, apXUTEKTYPHO-NNaHUPOBOYHbIE PELUEHUS 34aHUI, PACcNOSIOXKEHUEe annaparypbl B
npegenax 3gaHusi, ¢ y4eToM TPaHCNOPTHOIO NOTOKA PabOTHUKOB B 34aHWKM, pacnonoxeHus n paboTbl Apyrvx MawmnH 1
TPaHCMOPTHbLIX CPeACcTB BHYTPU U CHapyxu 3aanus. [porpaMmma MOHUTOPWHIa BUBpaunmn sSBNAETCA CYLLLECTBEHHBIM KOM-
NoHeHTOM Takoro npouecca (cm. MCO/TC 10811-1 u UCO/TC 10811-2). lononHMTENbHOE PYKOBOACTBO A1 MPOEKTUPO-
BaHWs 34aHWsA NpMBeaeHo B npunoxeHuu E, [1]u [6].
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Pucynok C.1 — baancHas kpuBas yckopeHusi npu konebaHusix 3gaHus no ocu z (HanpaeneHwe konebaHui CHU3y BBEpX)
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(HanpaeneHue konebaHwi No B3anMHO NePneHANKYNSIPHbLIM FOPU3OHTalNbHBIM OCSIM)

29



30

rOCT P UCO 10137—2016

aa
0,1

0,05

0,01 /

0,005
0,036

0,001
1

2 5 810 50 80100 f

a — yckopeHue (r.m.s.), M/Cz; f—wvactora, Ny

PucyHok C.3 — baswncHas KpuBasi yCKOPEHWsi Npuy NPOCTPaHCTBEHHbIX KonebaHnsx 3gaHus



rocTt P UICO 10137—2016

Mpwnoxenune D
(cnpaBo4Hoe)

OueHKa peakuuu Noaen Ha kone6aHuA B 34aHUAX OT BO3JeACTBUSA BeTpa

D.1 OcHOBHbIe NONOXEeHUA

D.1.1 O6wme 3amevaHns

Ins coxpaHeHusi NpuemMnembiX eXXeaHEBHbIX YCITOBUIN NMPOXUBaHUS, BKIOYas peakuuio YernoBeka Ha konebaHus,
HeobX0AMMO NPOBOAUTE U3MEPEHUA MHTEHCUBHOCTY konebanui agannii. amepeHne ropmaoHTanbHbIX YCKOpEHUii 3aa-
HUSI C NEPMOLOM BPEMEHHOTO psiaa OAUH rof Heo6GXoAUMO NPOBOAUTL AJ151 OLLEHKM KOMGOPTHOCTY NPOXUBAHWS Moael B
3[aHUsIX.

Opyrve neprodbl BpeMeHHOro psiga MoryT 6bITb NPUHSATE BBUAY Bonee MHTEHCUBHLIX konebaHni BcrneacTene Cub-
HbIX LUTOPMOB UM YparaHoB, KOTOPbIE MOFYT MPOVCXOANTh Yepes MHTePBar bl B HECKOMBKO NeT Unu gecatuneTuin. fns ato-
ro creyet NpUMeEHSTb OPYrMe MHOXWUTENMW, OTMNMYHbIE OT WCMONb30BaHHLIX B HACTOsIWEM cTaHgapTe. Hacroswee
NPUIoXeHWe NPUMeEHSIETCSI K 0BbIYHBIM OOUCHBIM U KUITbIM NMOMELLEHUSM.

D.1.2 OueHka npuemMnemMbIX FOPM3OHTANbHbIX NepeMeLLeHUN

OueHka npyemnemblX ropM3oHTanbHbIX BUBpauni Ans 0OOMCHbIX NOMeLLLeHWI 3a4aeTCs NMMKOBLIMUY YCKOPEHUSIMU Ha
nepBbIX COBCTBEHHbIX 4acTOTaxX C y4e TOM KOHCTPYKTUBHbIX 0COBEeHHOCTeN 33anusi, HanpaeneHusimm konebanui (Hopmans-
HO MO BETPY UK Nonepek BETPOBOIO NOTOKa) C yHeTOM KPYTUNbHbIX konebanuii. JonycTumele BuGpauum onpegensiioT Ha
OCHOBE U3yYeHWs AaHHbIX, NOMNYYeHHbIX NPK aHann3e konebaHuii MHOMMX CyLLLECTBY WX 30aHUIA, HaXo4sALWMXCsi B 06LLem
Nornb30BaHWK.

YPOBEHb OLLEHOYHOW KPVBOW AT XUIOro A0Ma COOTBETCTBYET 2/3 KpUBOW Anst 0COUCHOIo NomMeLeHns. Pesynbtmpy-
lowas KpuBas 4ns xunoro goma 6nmaka k ypoBHio 90 % BEpOATHOCTM owyLueHus [14].

OueHoYHble KpUBbIE AMs NPMeMIeMblX FOpU3oHTanbHbIX BUBpaLuuii nokasaHsl Ha pucyHke D.1.

D.1.3 OueHka NMKOBBLIX YCKOPEHWM 3aaHusA

MvKoBbIE yCKOPEHWS 30aHus cnegyeT oueHnBaTh B cooTBeTcTBUM ¢ NCO 4354,

D.2 Kputepun

D.2.1 OcHoBHbIe NpaBuna

MnKOBbIE YCKOPEHW S NepeKpbITUY 34aHKs C NepruogoM BpeMeHHOro psiga OAuH rof, B ropu3oHTanbHOM HanpaeneHum
(HopmaneHO No BETPY MM NoNepeK NOToKa) U NPY KPYTUIbHbIX konebaHusix He AoMKHbI NpeBbIWaTh 6a3MCHON OLEEHOYHON
KPMBOW [11151 COOTBETCTBYIOWMX MOMELLEHNIA, NpnBeAeHHyI0 Ha pucyHke D. 1, rae f 0snauaeTnepByio COGCTBEHHYI0 HacTOTy
B KOHCTPYKTUBHbIX HANPaBNEHWUSIX 3A4aHUA U NPY KPyYeHUn. 34eCb YCKOPEHWE NMPU KPYYEHUN 03HAYaeT IKBMBANeHTHOe
nocTynarenbHoe yckopeHue, onpeaeneHHoe Kak r- Ag(f), rae r— gucraHums oT LeHTPa KPYYeHUs 10 KOHEYHOW TOYKM,

Ay(f) — yrnoBoe yckopeHue KpyTunbHbIX konebanui. B 6onee cnoxHbix cuTyauusix MOXeT noTpeboBaTbest KoMOMHaums
MOZArbHbIX OTKINKOB.
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A — nukoBoe yckopeHue, M/Cz; fo — NepBas cO6CTBEHHAn YacTOTa B KOHCTPYKTUEHOM HaNPaB/ieHn 3AaHNs Npu kpyveHuu, Mu;
1 — oduchl; 2 — Xunble goma

PucyHok D.1 — OueHouHble KpuBLIe YPOBHEN konebaHni 3aaHni B rOPU3OHTaNbHOM (X, ¥) HanpaeneHun
npv BeTPOBOM BO3AENCTBUM 41151 Neproga BpeMeHHOro paga oavH rog
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MpunoxeHne E
(cnpaBo4Hoe)

MeToabl yMeHbLUEHUA BUGpauuu

E.1 Mpumepbl ymeHblWeHNA BUOpaumum

B HacTosiwem pasgene npueegeHbl HEKOTOPbIE Mepbl, KOTOpble MOTYT 6biTb NPUMEHEHbI ANSA YMEHbLUEHUS Kone-
6GaHWi B COOPYKEHNSAX:

a) nameHeHve cobCTBEHHOW YaCcTOThl KOHCTPYKLMUM UMW NMPUEMHIMKA (MU3MEHEHWE MACChl UMK KECTKOCTH);

b) ysenuueHvne aemncmpoBaHnsa Ansi CHUXKeHUs1 ypoBHel konebanmii npy pesoHaHcax (PpUKLUMOHHBbIE Unu rMma-
paenuyeckve gemndepsl, AeMndepbl C U3MEHSIIOLLLENCS MACCON);

C) KOHTPOINb AWHAMMUYECKMX CBOWCTB WCTOYHMKA (CABMUI YacToTbl, 6anaHcupoBka malwmHHOro obopygoBaHus ¢
BpaLLaAoLWMMUCH YacTsMM, YNpaBneHne CKOPOCTbIO ABUXEHUSI UMM MapLUPYTOM TPaHCMOPTHLIX CPEACTB, NOBbILEHNE
KayecTBa NOBEPXHOCTU UINU CBOWMCTB NONOTHA AOPOIY UMK XeNe3HOA0POXHOIo NyTU U T. A4.);

d) mnsonsums nctovHmnka eubpauun, Hanpumep BBegeHne 6apbepoB Npu Nepegaye BMbpauum (PBLI MMM HACKINK A4S
konebaHui, nepegaBaembiX No rPYHTY, ONTUMaNbHbIE TEXHOMOMMMN U KOHTPOIb B3pbiBHLIX paboT);

€) M30M5UUsI COOPYKEHUS C NOMOLLbLIO aKTUBHBIX UMW NAaCCUBHBLIX CPEACTB (ynpaBnsieMble Macchl UMK peakumm,
ceficMMYeCKasl NN MHeBMaTUYeckas U3oNsaumMs U3MEpPUTENBHOW annapaTtypbl, NPYXWHHAs W30NAUMUA KOMMNOHEHTOB
37aHUs UINN BCETO COOPYXKEHUSA).

Heobxogumo cobniogate OCTOPOXHOCTb, UTOGLI BHECEHHbIE U3MEHEHWUS HENPeAHAaMEPEHHO HE U3MEHWUNW YPOBHU
BMOpauuv BCneacTBME YCUNEHUS CKPbITbIX BUAOB konebanui. PekomeHayeTca NpUMeHsiTb Heobxoaumeble Mepbl Mo
yMeHbLUEHUIO BUOpaLumm Ha cTaguax NPOEKTUPOBAHUS, a He B Ka4eCTBe AONONHUTENBHBIX MEPONPUATUI, NOCNE TOFO Kak
3JaHue yxe NOCTPOEHO U 3aCENeHo.

E.2 PekomeHgaunm no NpoeKTMPOBAHUIO 3A4aHUN, B KOTOPbIX YCTAaHOBAEHO YyBCTBUTENbHOE K BUOpauun
obopyagoBaHue

E.21 O6wume 3amevaHunn

KonnyecTBeHHBIN NPOrHO3 HU3KNX YPOBHEN BMOpaLmmn ABNAETCA 4acTo TPYAOEMKUM UMK, KAK MUHUMYM, Heonpeae-
neHHbIM. HekoTopbeie HanpaBneHusi MOryT GbiTb PEKOMEHOOBaHbI AN YMEHbLUEHUs] YPOBHEN konebanwii B 3aaHusIX.
MpuBeaeHHbIE HMXe Mepbl MOTYT GbITb PEKOMEH/IOBaHbI B KAYECTBE BAPUaHTOB B MNPOLIECCE MPOEKTUPOBaHUS.

E.2.2 Bbi6op cTpouTensHOM NNowWaaKn

MecTo cTpouTENbLCTBA HOBOIO COOPYXXEHUs1 cneayeT BelonpaTh C yHeTOM NPUeMNeMbIX YPOBHEN BO3MOXHOW BUBpa-
unn. cTouHmkn BnGpaumm, HanpyMmep AOPOXHOE U Kene3HOAOoPOXKHOe ABUXKEHUe, TsKenble NPON3BOACTBEHHbIE NPo-
Leccbl M Kapbepbl, A4OMKHEI BbiTb pacrnonoXeHbl Kak MOXHO ganblie OT CTPOMTENbHOW nnowaaku. CylwecTByowmin
ypoBeHb BUBpauuu B rpyHTe criefyeT NOCTOSIHHO KOHTPONUPOBaTh B TEHEHNE PENPE3EeHTaTUBHOIO NEPUOAA BPEMEHU U
cpaBHMBaTh ¢ TpebyembiMn ypoBHAMKU. CrniefyeT M3MepsiTh Kak rOpU3OHTanbHble, Tak BepTUKanbHbie YPOBHU BMOpaumm
(cm. NCO 4866).

E.2.3 Twn chyHaameHTa n KOHCTPYKL MM

KOHCTpyKUMSs Ha ckanbHOM OcHOBaHUM 6yieT noaeepkeHa B Gonbluei cTeneHn BbICOKO4aCTOTHLIM (DOHOBLIM KOfe-
6aHKAM, YeM COOPYXEHUS, CTOSILLUE HA FPYHTE. AMNNNTYAbI HU3KOHACTOTHLIX KoNeGaHni B 3TOM cny4ae, BeposaTHO, GyayT
MeHbLue. Bce 3To MOXeT BNUATb Ha NPOEKTHOE peLleHne NPU YCTPONCTBE KOTNOBaHa noA MyHAAMEHT Ha pa3nnyHbIX BUAAX
OCHOBaHWI: HENOCPEACTBEHHO HA TBEPAOW CKanbHOW Nopoge, Ha FPYHTE, Ha CBasix, 3abUTLIX A0 CKanbHOW Nopoaw.
BoamoxHo, cnegyeT 4o6aBuTb M30nNuUpyowme NoAyLWKU WNW NPUHATL ApYyrne Mepbl BUGpO3alLmThI.

BbiGpaHHbIf TMN KOHCTPYKUMK 3AaHWS JONMXeH oGecneunBaTb HEOGX0ANMYIO XKECTKOCTb, YTOObI BHEWHWE U BHYT-
peHHve reHepupyemble konebaHusi 6uinu B Npegenax A4onycTUMbIX YPOBHEW. [MbKasi KOHCTPYKUMUSI MEXAY3TaXHOro
nepekpbITUA reHeprpyeT konebaHus oT xoxAeHUs Nioaen n Apyrnx BUAOB NepeaBuKeHNI (TENEXKU, areBaTopbl), a Takke
OT paboTbl CTaLMOHAPHOIO MaLLIMHHOTO 060pyaoBaHus. MexaHndeckoe o6opyaoBaHue criegyeT pacrionararb B CTOPOHe
oT Hanbonee YyBCTBUTENBHBIX 30H U aAEKBATHO N30NUPOBATL OT BUGpaumn. HeobxoanmMo yuntbiBaTh, YTO BETEP MOXET
BO36yxAaTb ropm3oHTarnbHble kKonebaHns B BEPXHUX 3TAXAX MHOTO3TAXHbLIX COOPYXeHU. CneayeT yunTbiBaTh BO3MOX-
HOCTb ycuneHusi konebanuii B 3gaHum oT hyHAaMeHTa A0 yHacTKOB, HA KOTOPbIX YPOBHU KoneGaHuii oMmKHbI B6bITb CTPOro
OrpaHuYeHsI.

E.2.4 KpenneHwe namepvtensHon annapartypbl

KpenneHwus, ncrnonb3yeMble B Ka4eCTBe OTAENbHBIX ONMop YyBCTBUTENBHOW K BUGpaumam namepuTenbHOM annapary-
pbl UMK APYroro aHanorm4Horo o6opyaoBaHns, AOMKHLI BbITh paccuMTaHbl HA Harpy3kM 4o TBEpAoro Crosl rpyHTa unm
CKanbHOrO OCHOBAHMA W W3ONUPOBAHbI OT XXECTKOr0 KOHTAKTa € OCTarnbHbiMM YacTsaMu 3ganusi. Onpeaensiiowmmm
napameTpamu SIBMsSOTCS crnegylowme:

- cobcTBeHHasi YacToTa onopbl € YHeTOM NOAATNMBOCTU OCHOBAHUA M YNPYrOCTW MaTepnana;

- cobcTBEHHasi yacToTa annapartypbl;
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- 4acToThl M aMMIMTYAbl BO3BYXAEHWS;

- BMOpaunoHHbIe KpUTepun A4ns annapaTypbl unv o6opyaoBaHms.

E.2.5 PacnonoxeHne o60pyaoBaHnsa BHYTPW 34aHNA

BonbwrHCTBO 06pa3LoB YyBCTBMTENBHOW K BUGpaumm annapaTtypbl unu apyroe o6opyaoBaHve cneayet pacnona-
ratb Ha NNUTax Ha YpPOBHE NPYHTa, KOTOPLIN ONUPaeTCs Ha KOPeHHbIe NoAcTUNatWMe nopoasl. BcnomoratensHble 40pOrun
WU NaHaychbl Anst TPaHCMOPTHLIX CPEACTB HAaA0 yaansiTb OT 30H C YCTAHOBIIEHHOW annapaTypol U He conpsiratb UX CO
3gaHuem. Vicnonb3oBaHue ycTporcTe BUGpon3onsumm cnegyeT paccmaTpuBaTe B cryyae, korga BubpaunoHHOe «OKpy-
XeHne» ABnseTcs HeagekBaTHbIM. [py BoIbope Hanbonee nogxoasimx BUAOB BUOpoOM3onsaumMmn (MHeBMatTuyeckasi, npy-
XUHHaAU T. A4.) crnegyeT NpYHUMaTh BO BHUMaHWe XapakTepucTUKM annapaTypbl (COGCTBEHHas 4acToTa, AeMndupoBaHue,
thmanyeckne paamepsol). B 0CHOBHOM criedyeT OLeHWTb rOpM30oHTanbHbIe U BepTHKanbHble konebaHnus, a uHorga cnegyet
NPVWHWMAaTb B PacyeT yrioBOe U NIMHENHOE NepeMeLLLeHNS ONOPHbIX YacTel NNUT NePeKpPbITUIA NN APYrMX onop. MCTOUHUKK
BMOpaLumM BHYTPY 34aHus (XOXAEHWe TNiogel, 3akpbiBaHWe ABeper, NepemeLLeHusl onepaTopoB, BCMNOMOrarenbHoe
MallMHHoe 06opyaoBaHNe, U3MEHEHNS B aTMOC(HEPHOM AaBIEHNN NPU OTKPbITEIX ABEPAX W T. A.) creayeT yunTbiBaTb
npv aHanvae 34aHuA 1 OTAENbHbIX MOMELLEHUI C TOYKU 3peHUsI KOMGOPTHOrO NpebbIBaHust Nioaei.

E.2.6 Mepbl onsa ymeHbleHNA BUGpaumm

Korna ypoBHM konebaHwii npeBbIwanT PeKOMEHA0BaHHbIE 3HAYEHUS UMW OHW MeLLaT HopMarbHol pa6oTe, MoryT
noTpeboBaTbCA M3MEHEHNA B KOHCTPYKLUM MU MeTodax BUOpoU3onsiLum OTAENbHOW annapaTypbl UK rpynns npuGopos.
HekoTopeble JOCTYNHbIE BapMaHTbI CM. Bbilwe B E. 1.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBeaieHUA 0 COOTBETCTBUU CCbITOYHbIX MeXxayHapoaHbIX CTaHAAPTOB U AOKYMEHTOB
HauuoOHanbHbIM CTaHAaPTaM U Ael;ICTBVIOLI.WlM
B 9TOM KavecCcTBe MeXrocyaapCcTtBeHHbIM CTaHAapTam

Tabnuuya OA.1

CebinoyHoe obo3HaqeHue
CTeneHb 0603HaYeHe U HAUMEHOBAHWE COOTBETCTBYIOLLLENO HALMOHANBHOTO,
MeXayHapoaHoro craHgapTa
COOTBETCTBUA MEXrocyaapCTBEeHHOro craHaapra
(ookymeHTa)

1SO 2041:2009 IDT FOCT P UCO 2041—2012 «Bnbpaums, yaap v KOHTPOIb TEXHUYECKOTO
COCTOSIHUSA. TePMUHbI U onpeaeneHns»

ISO 2372 — *

1ISO 2394:1998 NEQ FOCT 27751—2014 «HagexHOCTb CTPOWTENbHbLIX KOHCTPYKUMWA M
ocHoBaHu. OCHOBHbIE MONMOXEHUSI»

ISO 2631-1:1997 MOD FOCT 31191.1—2004 (MNCO 2631-1:1997) «Bubpauus n ygap. Namepe-
Hue o6Leln BUGpaLmm 1 oLeHKa ee BO3AENCTBUSA Ha YernoBeka. YacTb 1.
O6uwue TpeboBaHusA»

ISO 2631-2:2003 MOD FOCT 31191.2—2004 (NCO 2631-2:2003) «Bubpauusi n ygap. Namepe-
Hue o6Leln BUGpaLmm 1 OLeHKa ee BO3AENCTBUSA Ha YernoBeka. YacTb 2.
BuGpauusi BHyTpUW 3aaHuiny

1ISO 3010:2001 — *

ISO 3898 — *

ISO 4354 — *

ISO 4866 — *

ISO 6897 — *

1SO 8041:2005 IDT FOCT MCO 8041—2006 «Bnbpauus. Boagenctene Bubpaumm Ha 4eno-
Beka. Cpeacrea namepeHnin»

ISO 8569 — *

ISO 8930 — *

ISO/TS 10811-1:2000 IDT FOCT P NCO/TC 10811-1—2007 «Bubpaums u ygap. Bubpauus B
NoMeLLLeHUsIX C yCTaHOBIeHHbIM 06opyaoBaHnem. Yactb 1. Mamepenuns
M OLeHKay

ISO/TS 10811-2:2000 IDT FOCT P MCO/TC 10811-2—2007 «Bubpauusi u yaap. Bubpaums B no-
MeLLEHMsX C yCTaHOBIEHHbIM o6opyaoBaHnem. YacTe 2. Knaccudmka-
ums»

1ISO 10816-1:1995 IDT FOCT MCO 10816-1—97 «Bubpaumsi. KoHTponb COCTOSHWS MaLLUH MO
pesynbTatam u3MepeHun BubpauMM Ha HeBpaLLAlOLLMXCH YacTsiX.
Yactb 1. O6wpme TpeboBaHusi»

ISO 10816-2:2009 MOD FOCT P 55265.2—2012 (MCO 10816-2:2009) «Bubpauusi. KoHTporb
COCTOSIHUSI MaLLIWH MO pe3ynbTaTtam n3aMepeHuii Bubpaumm Ha HeBpalla-
lowmxces Yactsix. Yactb 2. CtaumoHapHble napoBble TYpBUHbI U reHepa-
TOpbl MOLWHOCTLI0 Gonee 50 MBT ¢ pabounmmn yactoTamu BpalLeHust
1500, 1800, 3000 1 3600 MuH '»

1ISO 10816-3:1998 IDT FOCT UCO 10816-3—2002 «Bubpauus. KoHTpornb cocTosHMS MaLLWH
no pesynbtataMm MamMepeHui BUOpauuym Ha HEeBpaLLAILWUXCH YacTsiX.
Yactb 3. MpOMbIWNEHHbIE MalUMHBI HOMWHANbHOW MOLHOCTbIO 6o-
nee 15 kBT n HoMMHanbHoOW ckopocTbto oT 120 go 15000 MuH "y

1ISO 10816-4:1998 IDT FOCT P CO 10816-4—99 «Bunbpaunsi. KOHTpONb COCTOSIHUSA MalLVWH
no pesynbtataMm MamMepeHui Bubpauuym Ha HeBpaLLaKLWUXCH YacTsiX.
YacTtb 4. [a30TypOUHHbIE YCTAHOBKMY
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OkonyaHue mabnuysi JA. 1

CcebinovHoe o603HaveHne
CreneHb 0O603Ha4YeHUE U HAMMEHOBAHUE COOTBETCTBYHOLLENO HALMOHANMBHOIO,
MexXxayHapoaHoro craHaapra
COOTBETCTBUA MEXroCygapCcTBeHHOro craHgapra
(nokymeHTa)

ISO 10816-5 — *

ISO 10816-6 — *

ISO 10816-7:2009 MOD FOCT P 55265.7—2012 (MCO 10816-7:2009) «Bubpauus. KoHTponb
COCTOSAIHUSA MaWwwvH MO M3MepeHrsim BuGpaumn Ha HeBpPaLWALWUNXCS
vyacTsax. Yactb 7. Hacockl gnHaMmmyeckne nNpoMblLNeHHbIE»

ISO 14837-1:2005 IDT FOCT P NCO 14837-1—2007 «Bubpauus. LLlym n Bubpaums, cosgaea-
emMble ABWXEHMEM penbCcoBOro TpaHcnopTa. Yacte 1. Obwee pyko-
BOACTBO»

* COOTBETCTBYIOWMI HaUMOHanbHbIM cTaHdapT OTCyTcTBYeT. [lo ero mpuHATUS pekoMeHAyeTcsl MCMonb3oBaTb
nepeBoA Ha PYCCKMIM s3blK 4aHHOTO MeXAyHapoaHOro cTaHgapra.

MpumeyaHune— B HacTosiwen Tabnuie UCMNONb30BaHbI Crieaylowmne yeroBHble 0603Ha4YeHUs1 CTENEHN COooT-
BETCTBUA CTaHAapTOB:

- IDT — naeHTn4Hble CTaHaapThl;

- MOD — mogucuumnpoBaHHble cTaHAAPThI;

- NEQ — HesKBMBarneHTHble CcTaHaapThl.
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