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* MNopsiaok BBeAEHWS B AeNCTBUE CTaHhapTa -
B COOTBETCTBUMN C NpurnoxeHuem A.

Mpeaucnosne

1 PASPABEOTAH N BHECEH TexHnyeckmm KommuTeToM no ctangaptmsaumm TK 341
"BHewHve Bo3gencteus” locctaHgapta Poccun

2 NMPUHAT M BBEAEH B JEVCTBWE MocTtaHoeneHuem Mocctangapta Poccun ot
29 Hos10ps 1999 1. N 441-cT
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3 Hactosawmn cTtanHgapT cooTBeTcTBYeT (C AOMOSMHEHUSAMW U YTOYHEHUSMWU B
COOTBETCTBMM C  MOTPEOHOCTAMM  3KOHOMMKM  CTpaHbl)  MeXayHapOAHbIM
CTaHgapTam:

MOK 60068-2-27:1987* "OCHOBHble MeTOAbl WUCNbITAHWA Ha BO3OENCTBME
BHEWHMX dpakTopoB. Yactb 2. WcnbiTanua. [naBa 27. WcnbiTaHne Ea wu
pykoBoacTBo: OanHOYHbIN yaap"

* [JocTyn K MexayHapoaHbIM U 3apy0eXxHbIM LOKYMEHTaM, YNOMAHYTbIM 30eCb
MW panee nNO TEKCTY, MOXHO MOMy4yuTb, nMepenas no CCbiflke Ha cauT
http://shop.cntd.ru. - MNprmeyaHue narotosutensi 6asbl AaHHbIX.

MOK 60068-2-29:1986 "OCHOBHble MeTOAbl WUCMbITAaHUA Ha BO3AENCTBUE
BHeWHUX dpakTopoB. Yactb 2. WcnbitaHua. [naBa 29. WcnbiTaHne Eb wu
pykoBoacTBo: MHorokpartHble yaapb!”

[aHHble O COOTBETCTBMM HACTOSILEro CTaHgapTa  MexayHapoAHbIM
CTaHgapTam npuBeaeHbl B NpunoxeHun B

4 BBE[IJEH BINEPBbIE

BeegeHne

HacTosaumin ctaHgapT sBnsieTcsl 4YacTbi KOMMSiekca ctaHgaptoB "MeTtoabl
MUCMbITAHUAN Ha CTOMKOCTb K BHELWHWM BO3AENCTBYOWLMM akTopaM MaLlWH,
NpbopoB M ApYyrMx TexHudeckux usgenmn” (rpynna ctangaptos [OCT 30630.0),
cocTtaB koToporo npueedeH B [OCT 30630.0.0, npunoxeHwue E.

Hactosaumin cTtaHgapT COOTBETCTBYET  MEXOyHapoOHbIM  cTaHgapTam,
yKaszaHHbIM B npegucrioBun. [lpy 9TOM HacToAWMA CTanHOapT AOMNOfHAeT u
YTOYHSIET METOAbl NPOBEAEHMSI UCMbITAHWA, WX KnacCcudmkauuio u CcocTas,
yBA3bIBask METOAbI (PEXMMbI) UCMNbITAHUA C YCIIOBMSIMM U CPOKaMu 3KCrsyaTauum
N30ennin N OXBaTbiBasi BCKO COBOKYMHOCTb TEXHUYECKUX U3LENUN, YTO B HACTOsILLEe
BPEMSI HE MMEETCA B MEeXOYHapOAHbIX CTaHAapTax, OTHOCSALMXCA K BHELLUHWUM
BO3ENCTBYIOLLMM (baKTopaMm.

B cBA3M C yKasaHHbIM B HacToslEee BpemMs HEBO3MOXHO MOSHOe
ncrnonb3oBaHve nNybnukaumm  MexayHapogHblX  CTaHOapTOB MO BHELUHUM
BO34ENCTBUSM B Ka4eCTBe rocyJapCTBEHHbIX CTaH4apTOB.

B paspabotke cTaHgapta npuvHumMarm - ydactne  MJ1.OpxaxoBCkui
(pykoBogutens), B.H.Nokposckun, g-p TexH. Hayk B.H.INucapeB, akagemuku
Akagemunm npobnem kadecTta Poccuiickon degepaumn.

1 O6nactb NpUMeHeHuns

Hactosawmin ctaHgapT pacnpocTpaHseTcs Ha MalmHbl, npubopbl u apyrue
TEXHUYECKNE n3gennst Bcex BuaoB (ganee - n3genusi) n yctaHaBiMBaeT MeToabl X
UCMbITaHUN Ha BO3OENCTBME YOApOB, B YACTHOCTU AN MPOBEPKN COOTBETCTBUSA
N30enuin TeExHMYecknm TpeboBaHMsAM, yKasaHHbIM B CTaHOapTaX U TEXHUYECKUX
yCroBUSIX Ha n3genus, B Tom ymcne B cootsetctaum ¢ TOCT 30631.

CtaHgapTt npumeHsitoT coBmecTHo ¢ [OCT 30630.0.0.

TpeboBaHust pasgernoB 4, 5, 6, 7 1 npunoxeHnss b HacToswero crtaHgapTa
ABNAOTCS 0053aTerNbHbIMU Kak OTHOCSALWMEeCA K TpeboBaHmaM 6e30nacHOCTI.
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2 HopmaTuBHbIE CCbINKU

B HacTosiwem cTaHgapTe Ucnosb30BaHbl CCbINKM Ha criegyolwme CTaHaapThbl:

OCT 8.002-86 [locymapctBeHHass cuctema obecnedyeHuss eguHCTBa
namepeHun. locygapCTBEHHbIN Hag3op W BEOAOMCTBEHHbIA  KOHTPOSb  3a
cpeacTteamm namepeHnin. OCHOBHbIE MONIOXEHMS

OCT 8.513-84 T[locynapcTBeHHass cuctema obecnevyeHus eauHCTBa
namepeHun. lNMosepka cpencTs namepeHnin. OpraHnsauymsa n NOPSALOK NpoBeaeHNs

OCT 15150-69 MawwuHbl, npubopbl M ApyrMe TexHU4eckue wusgenus.
McnonHeHnss Ona  pasnuudHbIX  KnNMMmaTudeckux panoHoB. Karteropuu, ycrnosus
aKcnnyatauun, XpaHeHUs W TPaHCNOPTUPOBaHWS B 4YacTu BO3AENCTBUS
KITMMaTUYeCKMX oakTOPOB BHELLHEN cpeabl

OCT 23216-78 W3penua anektpotexHudeckme. Obuwme TpeboBaHus K
XPaHeHWo, TPaHCMOPTMPOBAHMIO, BPEMEHHON MPOTUBOKOPPO3MOHHOM 3almTte u
yrnakoBKe

OCT 26883-86 BHewHne Bosgencteyoume ¢aktopbl. TepMUHbl  1©
onpeaerneHns

[OCT 30630.0.0-99 Metoabl MUCMbITAHUA Ha CTOMKOCTb K BHELUHUM
BO34ENCTBYIOLWLMM dhakTopam MaluMH, NpubopoB M APYrUX TEXHUYECKUX W3O ernvin.
O6uwme TpeboBaHus

[OCT 30630.1.1-99 MeTtoabl UCMbITAQHUA HA CTOMKOCTb K MEXaHU4YEeCKUM
BHELUHMM BO34ENCTBYIOLLMM (hakTopam MallmH, NpMbOpPOoB M OPYrMX TEXHUYECKUX
nsgenuin. OnpegeneHne ANHaAMMYECKUX XapakTEPUCTUK KOHCTPYKL MK

[OCT 30630.1.2-99 Metoabl MCMNbITAHMA HA CTOMKOCTb K MEXaHUYECKUM
BHELUHMM BO34ENCTBYIOLLMM (hakTopam MallMH, NpMbOpoB M OPYrMX TEXHUYECKUX
nsgenvin. icnblTaHns Ha Bo3gencTeme Bubpauum

OCT 30631-99 O6uwme TpeboBaHMA K MalmHam, npubopam W Opyrnm
TEXHNYECKUM U3OENMSAM B  4acTW CTOMKOCTM K MEXaHWYEeCKMM BHELLHUM
BO3ENCTBYIOLLMM (pakTopam rnpu aKcnyaraunm

3 OnpepeneHusn

B HacTosiwem cTaHgapTe NpUMEHSAT  TEPMUMHbI C  COOTBETCTBYHOLLMMMU
onpeneneHnsiMn 1N COKpaLLEHNAMKN, OTHOCALLMECH K oBnacTsaMm:

- OBWMX MOHATUM BHELLHUX BO3OEeMCTBYOWMX drakTopoB (danee - BB®) - no
[OCT 15150 n'OCT 26883;

- TpeboBaHui kK nsgenuam no mexaHndeckum BB - no FOCT 30631;

- UCMbITaHUKM Ha cTonkocTb K BB® - no TOCT 30630.0.0.

4 AcnbiTaHMe Ha yAapHYI NPOYHOCTb
(vcnbiTanHue 104)
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41 VicnblTaHne npoBOAAT C Uefbi NPOBEPUTb  CMNOCOOHOCTbL  M3Aenus
NPOTMBOCTOATb  paspyLlaloweMy  BO3OEUCTBUIO  MEXaHUMYeCcKMX  yaapoB
MHOrOKpaTHOrO AEeWCTBUA M COXPaHATb MOCfie 3TOro BO3OEUCTBUS 3HAYEHUs
napaMeTpoB B Mpefenax, yKasaHHbIX B CTaHOapTax M TEeXHUYECKUX YCIOBUAX
(oanee - ctaHgaptbl 1 TY) Ha usgenusa 1 nporpaMmme ucnblTaHns (ganee - MNA).
McnbiTaHve NpoBOASAT O4AHUM U3 CreayroLwmx MeTo4,0B:

104-1 - ucnblTaHne Ha yAapHYK MPOYHOCTb MpPU BepxHeM pabodem 3HavyeHun
MUKOBOIO yOapHOro yckopeHusa. McnblTaHne npoBoAgAT B COOTBETCTBUU C
TpeboBaHuamu 4.2-4.16;

104-2 - yYCKOpPEHHOe WCMbiTaHNe Ha YyOapHYyl TMPOYHOCTbL MNpU  3HAYEHUU
MMKOBOrO YyOapHOro YCKOPEHWs, MpeBblllalowemM BepxHee paboyee 3HadeHue.
McnbiTaHne NnpoBoasT B COOTBETCTBUM C TpeboBaHuamu 4.17.

MeTtog 104-1 asnsieTca ocHOBHbIM, MeToa 104-2 gonyckaeTcs NpUMEHATb Npuy
KBanNM@MKaLMOHHbIX U (M) Nepnoandeckmnx ncnbiTaHnsx BMecto metoga 104-1.

4.2 NcnblTaHnio Ha yaapHyl NPOYHOCTb MogBepraT Te e obpasubl nsgenuin,
KOTopble OblfM MCMNbITaHbl Ha YAApHYK YCTOWMYMBOCTb, €CnM MocnegHun BuU4
McNbITaHNA NPeayCMOTPEH B cTaHaapTax n TY Ha nsgenusa u M.

4.3 WcnblTaTeneHaa ycTaHoBka [(yoapHblM cTen (Qanee - CTeHA)] QorpkHa
obecnevmBatb MNOMlyYEHNE MEXAHWYECKUX YOapOB MHOMOKpaTHOro OeWCTBUst C
aMnMTygon YCKOPEHUs,, COOTBETCTBYHOLLEM 3afaHHOM CTEeneHn XeCTKOCTWU Mo
Tabnvue 1.

McnbiTaTenbHbIN PeXMM yCTaHaBMBAaKOT B KOHTPOSbHOM TOYKE MO NOKasaHUsM
pabo4vnx cpencTB U3MEPEHUI CO CrieayOLMMN OTKIIOHEHNSIMU:

- aMmnutyaa yckopenus +15%;

- ONMTENbHOCTb AEUCTBUS YAAPHOMO YCKOPEHMUS - B COOTBETCTBUMN C YKa3aHHOM
B Tabnuvue 2.

OcTanbHble napaMeTpbl yaapa - B COOTBETCTBUM C NpunoxeHnem b.

4.4 VicnbiTaHne NpoBOAAT ¢ y4eToM TpebosaHu pasagenos 4-6 TOCT 30630.0.0.

4.5 KpenneHve n3genvin ocyLecTBST B COOTBETCTBUMU C TpeboBaHaMU pasgena
5TOCT 30630.0.0.

4.6 lpoBoOAT Bu3yaribHbI OCMOTP M3OENMW U U3MEPEHUS UX MNapamMeTpoB B
cootBeTcTBMM C TpeboBaHmsmn pasgena 4[OCT 30630.0.0. KoHeuHyro
cTabunusaymo He NpoBOAAT.

4.7 MWcnblTaHne npoBoadAT NyTeEM BO3OEWUCTBUMS  MEXaHWYeCcKUX  yaapoB
MHOrOKpaTHOro LencTBus. 3HadeHMe MMKOBOro YO4apHOro YCKopeHuss u obuiee
4YUCIO yAapoB AOSMKHbI COOTBETCTBOBATL YKa3daHHbIM B Tabnmue 1.

Tabrmua 1
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CrteneHb 3HayeHne nukosoro || ObLee yaapos  Ans
XEeCTKOCTU YyOapHOro  YCKOpeHMs:, || npegyCcMOTpPEHHOM B CTaHAapTax u
M-c =2 (Q) TY Ha nsgenunsa BbIOOpPKN, LLT.
3 1 MeHee Gornee 3

1 30 (3) 12000 10000

2 70 (7) 1200 1000

3 100 (10) 12000 10000

4 150 (15) 12000 10000

4a 150 (15) 1200 1000

5 200 (20) 12000 10000

6 400 (40) 12000 10000

7 750 (75) 6000 4000

8 1000 (100) 6000 4000

9 1500 (150) 6000 4000

MpumeyaHue - McnblTaHne No CTEMEHU XeCTKOCTU 2a, yCTaHaBMBaemMoe no

[OCT 30631,

He

NnpoBOOAT.

CooTBeTCTBME

n3genna

npegbABJIEHHbIM

TpeboBaHuAM obecneymBaloT UCMbITAHUSAMU Ha BO3OENUCTBUE CUHYCOMAASbHOW

BUBpauun.
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4.8 [OnutenbHOCTb AEUCTBUS YOAPHOrO YCKOPEHWUS MNpU UCMbITaHUSX [OODKHa
COOTBETCTBOBATb YyKaszaHHOW B Tabnuue 2, HO He npeBbilwaTb MaKCUMarbHY
ANNTENbHOCTb OENCTBUSA yOAPHOIO YCKOPEHUS B COOTBETCTBUM C TEXHUYECKUMU
TpeboBaHMAMM Ha wu3genve. 3HA4YEeHWss OTHOCUTENbHOrO  Ko3adduLMeHTa
HENMMHENHOCTU MEXaHNUYEeCKOW CUCTEMbI UK y3na nsgenua (ganee - CMcTeMbl UIn
y3na) 0,25-0,75 oTHOCATCA K uU3genusam C y3namu, UMeLwmMn npegBapuTenbsHoe
HaTshKkeHne 1 obriagaoLLyMm KYCOYHO-ITMHENHOM YNPYron XapakTepUCTUKON.

Ecrm nsgenua nmetoT Bxogswme B MX KOHCTPYKLUIO BCTPOEHHbIE 3fIEMEHThI
3aWwuMTbl (Hanpumep amopTu3aTopbl), TO Npu Bblbope ANMTENBHOCTU AENCTBUS
YOAPHOTO YCKOPEHUS YYUTbIBAOT HU3LLYIH0 PE30OHAHCHYK YacTOTy caMoro u3genus,
a He 91EMEHTOB 3aLLTHI.

Tabnvua 2



Huawas AnuTenbHOCTb AENCTBUSI YAAPHOMO YCKOPEHWUs, MC, A1
pe3oHaHCcHas OTHOCUTENLHOro KO3AULIMEHTa HEMMHENHOCTU CUCTEMBI
YyacToTa usgenus,
My

0 0,25 0,5 0,75
20 1 HYDKE 60120 70125 90+30 140145
Cs. 20 70 401 30+10 34+11 45415 70+20
40" 601 1845 204 255 4048
60 " 1001 1114 1314 1614 2416
100 " 200 1) 612 813 1014 1414
200 " 500 3+1 311 4+1 612
500 " 1000 2+0,5 2+0,5 2+0,5 2+0,5
1000 120,32 - - -

I ECnn TexHudeckume XapakTepuCTUKM ucnbiTaTernbHoro obopyaoBaHus He
obecnevmnBaloT TpebyemMon ANUTENbHOCTU OEUCTBUSA YOAPHOro YCKOPEHUS, TO
AONyCKaeTCsl NpoBeAEeHWEe WCNbITaHUA B npefenax ANUTENbHOCTU AeNCTBUS
YOAPHOro YCKOPEHUA T , MC, pacCYMUTaHHOM Mo dhopmyrie

.5 300
Jow

(1)

raoe fy, - HM3Wasi pe3oHaHCHasa 4acToTa wmsgenusa, onpegeneHHas no [OCT
30630.1.1, 'y,

2} MicnblTaHWs Ha yAapHY0 NPOYHOCTb HE NMPOBOAST.
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49 [Ona nepeaBwkHbIX M MEpPEMELLAEMbIX WU3OENMK, NpeaHa3HaYeHHbIX ONs
aKcnnyatauunm npu nepeBo3Kax TPaHCMOPTOM, He paboTaluyM B OBWDKEHWM
(Hanpumep rpynn ucnonHeHnsa M18, M20, M23-M27, M29, M32-M34, M37, V46, M47
no FOCT 30631), npu OTCYTCTBMU CTEHO0B COOTBETCTBYIOLLEN MPY30MNO4BEMHOCTH,
AO0NyCKaeTCcs NpoBOAMTb UCMNbITAHUS MyTEM NEPEBO3KM Ha aBTOMAaLLMHAX, NpuyemM
pacCTOsIHME, CKOPOCTb, BWA MOKPbITMS AOpPOrM BblIOMPAKOT B COOTBETCTBUM C
METOOMKOM  WUCMbITaHMA  M3OennMA B YNakoBKE  Ha  MPOYHOCTb  MNpw
TpaHcnopTupoBaHun no [OCT 23216 u cornacoBbiBalOT C 3aKa3vyMKom. [LOrmkHbI
OblTb Takke YyKasaHbl Cnocob KpenneHna u3genMi Wu  CTeneHb  3arpysku
aBTOMALLMHbI.

4.10 dopma nmnyrnbca yaapHOro yCKOpeHUs AoimkHa ObiTb NOyCUHYyconaansHON.
MeToabl n3aMepeHnsi napameTpoB yaapa npuBedeHbl B NpurioxeHun b.

4.11 KOHTPOmbHYHO TOYKY BblbMpatoT B cooTBeTCcTBUM C TpeboBaHusmn 5.9 TOCT
30630.0.0.

[onyckaetcs BbIOOP KOHTPOSIbHOW TOYKW Ha CTOMEe yAapHOro cTteHaa npu
HanMM4Mn KPEnexHoro npucnocobneHns, ecnm AnMTensHOCTb AEUCTBUS YOapHOro
yckopeHusi 6onbLue 1 mc.

4.12 NcnbiTaTenbHble peXxuMbl yCTaHaBIMBAOT NO NOoKa3aHusM paboymx cpeacTB
M3MEPEHUN C AOOMYyCKaeMblM OTKIIOHEHMEM TMWKOBOIO 3HAYEHUs YOapHOro
YCKOPEHUA B  KOHTpOfbHOM Toyke +20%. PekomeHgoyeTcs  napameTpbl
NCMbITaTENbHOrO pexmMMa U3MepsiTb B NPoLecce HAaCTPOMKN CTeHAa Ha 3adaHHbIN
peXxuM, NpoBoAs LalbHEeWme UCMbITaHUS NPU HEU3MEHHOM HACTpPOMKe CTeHaa.
[onyckaemoe OTKMoHeHWe No Ymcny yaapos £5%.

Mpn ncnbiTaHMAX KPyNnHOrabapuTHbIX M3AENUA, KOrda HanoXeHHble KonebaHus
He MO3BOMAT BbIAEMUTbL OYepTaHus POpMbl UMMYSbCa YOAPHOINO YCKOPEHUST Ha
ocuunrorpaMMe  K3-3a CWUMbHOTMO  BIMSIHUS  U3gdenust Ha paboTy cTeHaa,
AOMNYCKaeTCss KOHTPOSib  UCMbITATENbHOrO pexMMa nNpoBOAUTb C  MOMOLLLHO
HaCTPOMKN CTEeHAA C KOHTPOSbHbLIM FPYy30M, Macca KOTOpPOro paBHa Macce nsgenus
C KpenexHbIM npucrnocobneHnem. [lonyckaemoe OTKIMOHEHNE MacChl KOHTPOSIbHOMO
rpysa 1#5%. [locne HacTpovkuM CcTeHOa Ha 3afaHHbI PeXMM rpy3 CHUMaLoT,
yCTaHaBMMBaKT WCMbITYEMOE u3dennMe W panee WcnbiTaHne NpoBOAAT Mpu
HEN3MEHHOW HacTpPonKe cTeHaa.

4.13 Yactota crnegoBaHus yoapos 40-120 B MuHyTy. [lonyckaiTcs nepepbiBbl B
NCMNbITaHWKW, ONMTENBbHOCTL KOTOPbIX HE OrpaHM4MBaeTcs, HO Npu 3Tom obLiee
YWUCIIO YOapOB AOIMKHO COXPaHUTLCS.

414 WcnblTaHua NpoBOAAT NyTEM BO3LEVCTBUSA  OMpederieHHOro  4ucna
nocrnefoBaTenibHbiX  y4apoB MOOYEPEdHO B KaxgoOM M3 Tpex B3auUMHO
nepneHauKynapHbIX HanpasfieHWn No OTHOWeEHW K usgenvio. MNpyn aTtom obuwiee
4YUCNO yOapoB AOSMKHO MOPOBHY pacnpefenaTbCa Mexay HarpaBfieHUs MU, Mpu
KOTOPbIX NPOBOAAT UCMbITAHNE.

M3penvsa, wumeoume OCb CUMMETPUKM, WCMbLITbIBAOT B ABYX B3aWMHO
nepneHauKYnApHbIX HanpaeneHuaX (BOOMb M NepPneHaNKYNSPHO K OCU CUMMETPUM)
npu coxpaHeHun obuero 4ucna ygapos. M3gennss ¢ u3BecTHbIM Haubonee
OMNacHbIM HanpaBfieHNEM BO3OENCTBUA UCMbITbIBAOT TONMbKO B 3TOM HanpaBneHum
Npv coxpaHeHun obLIero Yymcna yaapos.

KOHKpeTHOe 4Yncno HanpasreHnn Bo34enCTBUA YKasbiBaloT B cTaHgapTax u TY
Ha nsgenve n MNA.
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415 BwusyanbHbll OCMOTP W MU3MEPEHWEe napameTpoB W3OenUin NPOBOAAT B
COOTBETCTBMM C 4.6.

4.16 OueHka pesynbTaToB MCNbITaHUA - B COOTBETCTBUM C TpebGosaHuamn 4.21
FOCT 30630.0.0.

417 VcnbiTaHne metogom 104-2 npoBOAAT B COOTBETCTBUM C TpeboBaHuAMN 4.2-
416, HO nNpW 3HAYEHMM TMUKOBOIO YOAPHONO YCKOPEHWd, MpeBbiLLalowLemM
yCTaHOBMEeHHoe B Tabnuue 1 Ans COOTBETCTBYIOLLUEN CTENEHM XXECTKOCTU 3HaYeHue
He Bonee 4yeMm B 2 pa3a, U Npu YMeHbLLEHHOM OOLLEeM Yuche yaapoB, BbIYUCISAEMOM
A9 JaHHOW CTeneHn XeCTKOCTU Mo dropmyre

(2)

rae Jep WU &y - 3HaYEeHMe NMKOBOTO Y[AapHOro YCKOPEHUs 1 obllee Yncno yaoapos
COOTBETCTBEHHO, YCTaHOBINEHHbIE AN AaHHON CTENEHN XeCTKOCTU B Tabnuue 1;

Jy n &, - 3HaYEeHMe NMUKOBOro yAapHOrO YCKOPEHMS U obLige YnCro yaapoB
COOTBETCTBEHHO, YCTaHOBMEHHbIE [Af [aHHOW CTEMneHu XECTKOCTU Mpu
YCKOPEHHOM UcnbITaHun metogom 104-2.

4.18 NcnbiTaHne Ha yaapHYK MPOYHOCTb U3AeNnnin, HU3LWaa pe3oHaHCHasl YacToTa
KOTopblXx He npeBblwaer 1000 [u, pgonyckaeTcss He MPOBOAUTL, €CIu
NpenycCMOTPEHO UCTbITaHWE Ha BMOPOMPOYHOCTL; MPU 3TOM HU3LIAs pe30OHaHCHasA
yacTtoTa HaxoguTCa B AWanasoHe J9TOro  MCMbITaHMs W BbIMOMHAETCSA
HXKecneayoLlee ycrioBue.

cnbiTaHre Ha yaapHy0 NPOYHOCTb MOXHO HE MPOBOAUTL, ECAN BbINOMHAETCS
criegylowee  ycrosue, XapakTepusylollee  COOTHOLLEHME  paspyLuaroLLmX
NOTEHLMAaNOB:

0,25 AIN, 2 jiN,,

)

roe 4, J, - amnnutyga BUGPALMOHHOIO YCKOPEHMS U MUKOBOE YyaapHoe
YCKOPEHNE COOTBETCTBEHHO, M-C -2
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Ny, N, - obwee ymcno uuknoB koneGaHuii UNK yaapoB NpW UCMbITAHUAX Ha
BMOPOMNPOYHOCTb UMW YAapHYH MPOYHOCTb COOTBETCTBEHHO.

Mpn atom Jf, u &, - napameTpbl WUCMbLITATENBLHOMO PEXVMa Ha YOapHYo
MPOYHOCTb MO HACTOSLLEMY pa3deny;

A, wn A, - napameTpbl UCMbITaTeNbHOIO pexuMMa Ha BUOPOMNPOYHOCTHL MO
metogam ucnbitaHns 103 no FOCT 30630.1.2, ycTaHOBMEHHbIE AN TOW Xe rpynnbl

MexaHu4yeckoro ucnonHeHus no FCOCT 30631, ytoun Jjy n &,

Mpn OpyrMX COOTHOLWIEHMAX paspyLlalowmx MOoTeHuuManoB JonyckaeTcs
3aMEHsITb UCMNbITAHMSA Ha yAapHY0 NPOYHOCTb UCMbITAHUAMU Ha BUOPONPOYHOCTD,
NPOBOAMMbIMU NO METOAAM U NPU 3HAYEHMAX BUOPALIMOHHOIO YCKOPEHUS, KOTOPbIE
yctaHoBneHbl [OCT 30630.1.2 ansa wucnbitaHna 103 ans Tonm xe rpynnbl
mMexaHnyeckoro mcnosiHeHus no FOCT 30631, 4YTO M 3aMeHAeMble UCMNbITaHUS Ha
YOAPHYID  NPOYHOCTb. JTU  UCMbLITAHUA Ha  BUOPONPOYHOCTL  MPOBOAAT
AO0NONHUTENBHO K ycTaHoBneHHbIM [TOCT 30630.1.2 npu Ynucne Luknios KonebaHum

M4, onpegengaemom no copmyrne

_jfr'j"‘r!.r

NH_T-

(4)

MpoOomMKUTENBLHOCTE ATUX LOMOSNHUTENBHBLIX UCMNbITaHWA t,; onpenenstoT Mo
doopmyrne

:31 ="‘?E=I:I'j.lllIF )
el

()

roe t,; - NPOAOIPKUTENBHOCTb MCMbITaHu, ycTaHoBreHHada F[OCT 30630.1.2 anq
COOTBETCTBYOLLEro Mmetoga ucnbeltaHmsa 103;

M.y - vuncno umnknos konedaHmn, yctaHoBneHHbix [OCT 30630.1.2 ana metoaa
103-1.6.

5 UcnbiTaHne Ha yaapHY YCTOMYUBOCTb
(vcnbiTaHue 105)

5.1 Uenu ucnbitTaHus:

- NpoBepUTb CMNOCOBHOCTb WM3AENUA  BbINOMHATL  OYHKLUMW W COXPaHATb
3Ha4YeHns1 NnapaMeTpoB B Npefenax, ykasaHHblX B cTaHgapTax u TY Ha usgenus u
M, B ycnoBusxX BO3AENCTBUS MEXaAHUYECKUX YOapOB MHOrOKpaTHOrO AENCTBUS C
3agaHHbIMK napameTpamu (Metog 105-1);

- onpeaenvTb rpaHuLbl yaapHou yctondumnsocTur (metog 105-2).

5.2 VicnbiTaHne NnpoBOAAT OQHUM U3 CriedyroLmMX METOLOB:

- 105-1 - ucnbiTaHne Ha yaapHy YCTOMYMBOCTD;

- 105-2 - ucnblTaHne ONa onpefeneHust rpaHuubl yoapHOM YCTONYMBOCTU
N3AEenvn, y3nbl KOTOPbIX UMEKOT NpeaBapuUTeSibHOE HaTsSXKEHME.
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5.3 Metog 105-1. NcnbiTaHne Ha yaapHyo YCTOMYUMBOCTb

5.3.1 CteHg pomkeH obecnedmBaTb MofydeHWe B KOHTPOSIbHOW TOYKEe yOapos,
napameTpbl  KOTOPbIX  YCTAHOBMEHbl  COOTBETCTBYOLMMUA  TEXHUYECKUMM
TpeboBaHVAMN Ha U3genus.

5.3.2 NcnbiTaHne npoBogAaT ¢ ydetom TpeboBaHui pasgenos 4-6 FOCT 30630.0.0.

5.3.3 KpenneHve wu3genuin OCyLLECTBNAOT B COOTBETCTBUM C TpeboBaHMsMU
pasgena 5 TOCT 30630.0.0.

5.3.4 lNpoBoAAT BM3yarnbHbIN OCMOTP MU3OENUN U U3MEPEHUS UX NapamMeTpoB B
cooTBeTcTBMM C TpeboBaHnsamun pasgena 4 TOCT  30630.0.0. KoHeuHyto
cTabunmsaumio He NPOBOAAT.

5.3.5 WcnbiTaHe npoBOAAT nNyTeM BO3AEUCTBUS MEXaHUYECKUX yOoapoB
MHOFOKpPaTHOrO [OEeVCTBUSA. 3Ha4YeHMe MUKOBOrO YAAPHOrO0 YCKOPEHUS [AOSMKHO
COOTBETCTBOBATb TEXHMYECKUM TpeboBaHusM B cTaHgapTax u TY Ha usgenus.
dopma umnynbca yaapHOro YCKopeHust AofmkHa 6biTb NoslyCuHycouaansHOW, ecrv
B CTaHgapTax u TY Ha usgenusi He ycTaHOBIEHbl Apyrine TpedoBaHus.

5.3.6 NcnbiTaHne npoBoAAT MO METOAMKE B COOTBETCTBMM C TpebGoBaHuaMmu 4.6,
4.8,4.11,4.12, 4.15, 3a ncknoyeHnem TpeboBaHns Kk 06LLEMY YUCTTY YOapOB.

5.3.7 VicnbiTaHne NpoBoAAT NyTeM BO3AENCTBUS y4apoB NooyvepesHo B KaXaoM 13
TPeX B3auMHO NepneHauKynapHbIX HanpaBfieHW No OTHOLLEHUIO K U34eruio.

M3pervsa, wumeoume OCb CUMMETPUKM, WUCMbLITbIBAIOT B [AOBYX B3aWMHO
nepneHauKynapHbIX HanpasneHnsx (B4OSMb N NEPNEHONKYNSPHO K OCU CUMMETPUM).
N3pnenusa ¢ n3BecTHbIM Hanboree onacHbIM HamnpaBfeHNEM UCMbITbIBAKOT TOSbKO B
9TOM HarnpasfeHuu.

KOHKpeTHOe 4ncno HanpasreHnn Bo34enCcTBUA yKasbiBaloT B cTaHgapTax u TY
Ha n3genve n M.

5.3.8 N3genve noasepratoT Bosgenctemo 20 yaapoB Npu Kaxgom HanpasBneHum
BO34ENCTBUS, NPY 3TOM YacToTa CrieAoBaHNs yaapoB AoShkHaA ObiTb Takon, YTobbl
Obl1 BO3MOXEH KOHTPOMb NPOBEPSAEMbIX NapaMeTpPoB U3genust.

5.3.9 B npouecce ucnbiTaHns NpoBOAAT KOHTPOSIb NapamMeTpoB U3OENUN.

lMpoBepsieMble NapamMeTpbl, UX 3HAYEHUST U METOAbl MPOBEPKM YyKa3biBalT B
cTaHgapTtax u TY Ha usgenusa n M.

[1na npoBepKku ygapHON YCTOMYMBOCTM PEKOMEHAYETCSA BblOupaTb napameTpbl,
MO M3MEHEHMIO KOTOPbIX MOXHO CyauTb 00 ygapHOW YCTOMYMBOCTW M3Oenusa B
LenoMm (Hanpumep, ypOBEHb BUOPOLLYMOB, MCKaXeHWe BbIXOOQHOrO CurHamna wvnm
M3MEHEHME €r0 3HaYeHUs, LEenocTb 3JNEKTPUYECKON Lenn, HecTabunbHOCTb
KOHTaKTHOro CONpOTMBIEHNA U T.4.). [Npn COBMELLUEHUM UCMbITAHUA Ha YAapPHYHo
YCTOMYMBOCTb C WUCMbITAHMEM Ha YyOApPHYH MNPOYHOCTb YUCNO YOapOB AOSPKHO
COOTBETCTBOBATb YyKa3aHHOMY B Tabmmue 1, a KOHTpONb napamMeTpoB u3genui
NPOBOAAT B KOHLE UCMbITAaHUA Ha YOAPHYH MPOYHOCTbL MNPy BO34ENUCTBUM HE MEHee
20 yoapoB Onsi Kaxaoro HanpasSieHUa BO34eNCTBUS.

5.3.10 OueHka pe3ynbTaToB WCMNbITAHWA - B COOTBETCTBUM C TpeboBaHUsIMU
pasgena 4 [OCT 30630.0.0.

5.4 Metop 105-2. VcnbiTaHe ona onpegeneHvs rpaHuubl yaapHOW YCTONYMBOCTU
N3aenvn, yanbsl KOTOPbIX UMET npeaBapuUTenbHoe HaTsXeHe
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5.4.1 MeTog NpMMEHSIIOT Npu pa3paboTke TEXHNYECKON LOKYMEHTALUN Ha n3genve
WM B LIENSX PELLEHNsT BOMPOCOB O pacLUMpeHnn gMana3oHa NpUMeEHeHNs n3genun.

5.4.2 TpaHuua ygapHon yctomudmBocTn (YY) - 3aBUCMMOCTb MaKCUMaribHbIX

3HAYEHUIN MNKOBOTO YOAPHOTO YCKOPEHWS Jj, , MPU KOTOPbIX €lle He MPOUCXOAWUT
HapyLleHns1 paboToCcnoCOOHOCTM M3Aenusi, OT ANUTENbHOCTU OENCTBUSI yOapHOro
YCKOpPEHMSI.

5.4.3 'YY onpegensatoT rpadmyHeckum nyTem.

5.4.4 BHauane 3apal0T HECKOSIbKO 3HAYE€HUM OTHOCUTENbHOrO Ko3addmumeHTa
HenuHenHocTmn 0 < &; =1 (pekomenaytoTca 3HadeHms 0,25; 0,5, 0,75) u

ONMpefensioT COOTBETCTBYIOLME 3HAYEHUSA fn HaMBONbLUMX MUKOBBLIX YAAPHbIX
YCKOPEHW no dpopmyrie

I
fa S5
* '5!_

(6)

roe Jw - MVKOBOE yaapHoOe yCKopeHue, onpegeneHHoe ogqHnm n3 metogos 100-2
no OCT 30630.1.1, mc-2;

6, - OTHOCUTENMbHbIA KO3(MUMEHT HENMHENHOCTM Y3ra, NPU KOTOPOM €Lle He
NPOUCXOOMUT HapyLLUEeHNs1 paboTOCNOCOOHOCTY U34enNUs.

5.4.5 BbluncnsioT npeaenbHbin KoaMULMEeHT AMHAMUYHOCTU cuctemsl Pi, (T.e.
KO3(hULMEHT ANMHAMUYHOCTU MEXaHUYECKOM CUCTEMbI WU y3ra wusgenus,
COOTBETCTBYIOLLMI TOMY YCKOPEHMIO, MPU KOTOPOM COOTBETCTBYIOLLME NapamMeTpbl
n3genus B LENOM WM ero MexXaHW4YecKOM CUCTEMbl UMW y3na usgenus eule
HaxogsaTcs B 4ONYCTUMbIX Npeaenax) no gopmyne

AT S g

(n '] jm

By

(7)

rae np - NpenenbHoO J4onycTUMOE nepemMeLleHme LieHTpa Macc yana nusgenusi, npu
KOTOPOM elle He npoMCXOAUT HapylleHne paboTtocnocobHoCcTM umsgenus,
onpeaerieHHoe pacyeTHblM nytem uim ogHum u3 metogoB 100-2 no FOCT
30630.1.1;

Jow - HU3LAsa pe3oHaHCHas YacTtoTa, Uy,

546 Ha pucyHke 1 v 2 M3 TOYMEeK Ha OCW OpAWHAT, COOTBETCTBYHOLUMX

BbIYNCNEHHbIM iy, NPOBOASAT rOPU3OHTaNbHbIE MMHUM [0 NEepeceqYeHus ¢
COOTBETCTBYHOLLMMN MHMAMK &, B Touykax  nepecedeHnss  HaxogaT
COOTBETCTBYIOLWE 3HAa4YEHUS 06O0OLLEHHON YacTOThl [ o).


http://docs.cntd.ru/document/1200026300
http://docs.cntd.ru/document/1200026300

PucyHkun 1-2. HaxoxxgeHune 3Ha4yeHMU 0606LWEHHON YaCcTOThI
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PucyHok 1

lMpumeyaHve - Ha pucyHkax 1 n 2 B NeBOM BepxHeM Yriy [aHO YCroBHOe
0603Ha4YeHne hopMbl yaaPHOrO UMMYNbCa, rae J - YCKOPeHUe, ¢ - BpeMs.
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PucyHok 2

5.4.7 OnpenensoT AMUTENbHOCTU YAAPHbIX WMMYMbCOB T;, COOTBETCTBYHLUMX

KaXgoMmy Jw , No doopmyne



Mt
e
®)

roe Jf, - HU3LWas pesoHaHcHas YacToTa, .

5.4.8 Mo nony4yeHHbIM gaHHbIM CTPOAT Y'Y yaapoycToON4YMBOCTU (PUCYHOK 3).

PucyHok 3. lNocTtpoeHue INYY yaapoycTtonumBOCTH

T 1
ij

i

_-c.—'t"

Tmin Trmax
PucyHok 3

5.4.9 lpoBepaT NpaBUIbHOCTL OMNpPedereHna 30Hbl YAapoyCTOMYMBOCTU MyTeM
MCNbITAHWUA Ha YOAPHYH YCTOMYMBOCTbL MpW napameTpax yaapa, BblbpaHHbIX Mo
pUCYHKY 3 1 Hambonee yaobHbIX ANA BOCMPOM3BEOEHWUS HA CYLLUECTBYHOLLEM
obopyaoBaHuu.

6 UcnbiTaHue Ha BoO3aencTBMe OAUHOYHbIX
yaapoB (ncnbitaHmne 106)

6.1 MWcnbiTaHMe npoBOAAT C UEnbio NPOBEPUTb CMOCOBHOCTbL  M3LENUN
MPOTUBOCTOSATL paspyLlaloLeMy BO3AENCTBUIO MEXaHNYECKNX YAapOoB OAUHOYHOrO
AENCTBUS U BbINOMHATL (OYHKLMM MNocre 3TOro BO3LAEUCTBUSA, a Takke (ecnu
ykasaHo B cTaHgaptax u TY Ha wusgenusa n ) BbINOMHATL yHKUUW UK He
AornycKaTb MNoXHbIX cpabaTbiBaHWi B NpoLecce BO34eNCTBUS y4apoB.

6.2 /icnbiTaHre NpoBOAAT OAHUM U3 ABYX METOLOB.
Meton 106-1 sBnseTca npeanodTuTensHbIM. M3aenvs, npegHasHayYeHHble Ans
Kopabren 1 cyqos, gonyckaeTcsa UcnbiTbiBaTb Metogom 106-2.

6.3 VcnbiTaHne npoBogsT ¢ yyetom Tpebosanui pasgenos 4-6 TOCT 30630.0.0.
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6.4 Ecrm B ctaHgaptax n TY Ha msgermsa mn [N ykaszaHO Ha HeobXo4MMOCTb
KOHTPOMS NapaMeTpoB M3Aennin B NpoLecce UCMbITaHusl, TO UCMNbITaHNEe NPOBOAAT
No4 MEeXaHWYecKom M (Mnm) 3NeKTPUYECKOM Harpy3kon, napameTpbl U METOoAbl
KOHTPONSi KOTOPOWN AOSMKHbl ObITh YCTAHOBMEHbI B cTaHAapTax n TY Ha usgenus u
M.

6.5 Meton 106-1

6.5.1 WcnbiTatenbHas  ycTaHoBKa  [JoibkHa  obecneymBaTb  MOMyYeHue
MEXaHM4YeCcKUX yOapoB OAWHOYHOTO AEWCTBUS C  aMNiMTygoOM  YCKOPEHWUs,
COOTBETCTBYHOLLEW 3a4aHHON CTEMNEHWN XXECTKOCTM.

6.5.2 KpenneHve wu3gennii OCYLLECTBAIOT B COOTBETCTBUM C TpeboBaHMsMU
pasgena 5 TOCT 30630.0.0.

6.5.3 lpoBOAAT BM3yarbHbLIN OCMOTP WM3OENUA N U3MEPEHME WX NapamMeTpoB B
cootBeTcTBMM ¢ TpebosaHuammn 4.13 FTOCT 30630.0.0. HavyanbHyto ctabununsauumio
He NpoBOAAT.

McnbiTaHua npoBOASAT NyTeM BO34ENCTBUA MEXaHUYECKUX yOapoB OQUHOYHOIO
neuncTeus, doopma UMnyrbca yaapHOro YCKOPEHUA KOTOPbIX COOTBETCTBYET OLHOW
N3 NpUBEOEHHbIX B NPUIoXxeHun b.

KoHKkpeTHyto dopMy wuMnyrnbca yOapHOro YCKOPEHUs YycTaHaBnMBakT B
cTaHgaptax wun TY Ha wu3genms wn [,  PekomeHgyemas dopma -
nonycuHycovaarnsHas.

6.5.4 MeToabl M3MepeHVs napameTpoB yaapa NpUBeAEHb! B NPUIoXeHUn b.

6.5.5 3HayeHus NMKOBOrO YyAapHOro YCKOpeHusa BbiObupalT no Tabnmue 3 B
COOTBETCTBMM C TpeboBaHMAMMK, NpeabsaBreHHbIMU K nagenuio no FOCT 30630.1.1.

Tabnuuya 3
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3HayeHne NMKOBOro yaapHOro YCKOPEHUs,

CTeneHb XecTKoCTH M-c 2 (g)
1 30 (3)
2 70 (7)
3 100 (10)
4 200 (20)
5 500 (50)
6 750 (75)
7 1000 (100)
8 1500 (150)
9 2000 (200)
10 5000 (500)
11 10000 (1000)
12 15000 (1500)
13 30000 (3000)

MpumeyaHne - WcnblTaHMss nNo  CTeneHaMm  XecTkocTm  3a, 4a,

yctaHaBnmBaemble no[OCT 30631, He npoBogaTt. CooTBeTCcTBUE U3LENUs
npeabsBnsemMbiM TpeboBaHnaM obecneymBaloT UCMbITAaHUAMU Ha BO3OENCTBUE
MHOIOKpaTHbIX y4apoB.
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6.5.6 3HaudeHusa

ONNTENIbHOCTU

JencTeums

yOapHoro YCKOpeHud npum

nonycuHycovaansHou popme nMnynbca ana creneHen xxectkoctu: 1-8 - no 4.8; 9-

13 - no Tabrnmue 4.

Tabnuuya 4
[vanasoH  HU3WMX  pe3oHaHCHbIX || OnnTenbHOCTb  OeWCTBUS  yOapHOro
YacToT usgenus, 'y YCKOpEeHuUs,
MC

1000-2000 1£0,3
2000-5000 0,540,2
5000-10000 0,2+0,1
10000-20000 0,1+0,05
20000 v BbIwe 0,05+0,02

MpumeyaHne - Ecnn TexHUYeckue XxapakTepucTUKM OOOpydOBaHWUS He
obecneumBaloT Tpebyemon ANUTENbHOCTU AENCTBUS YOAPHOTO YCKOPEHWUs, TO
npu ygapax c nonycuHycougansHoW ¢opMoi MMMyrbca YOapHOrO YCKOPEHUS
AonycKaeTcss NpoBOAUTb WCMNbITaHWe C OSMTENbHOCTLIO AEeNCTBUSA yAapHOro
ycKopeHus, onpegensiemon no coopmyne (1).

JnntensHocTn

dopmynam:

_an?
Jow
(9)

T

300

OH

(10)

JencTBusd

yAapHoro
TpaneueugansHon u nunoodpasHon ¢OpMbl

YCKOPEHUSI T, MC, C UMMyIbCOM
BbIOMPAOT COOTBETCTBEHHO MO



rae 3HaYeHue » - Yncro ygapos BbibupatoT ot 3 go 100;

Jou - HM3LWWAsa pe3oHaHCHas YacToTa nsgenus, 'u.
Mony4yeHHble no dopmynam (9) m (10) 3HadeHus © okpyrnaT (B Nobyto
CTOPOHY) A0 Brvkanumx 3Ha4YeHun no Tabnuue 4.

6.5.7 KOHTpOmbHY0 TOYKY BblGUpaloT B cooTBETCTBUM C TpebosaHnsamu 5.9 TOCT
30630.0.0.

[donyckaetca BbIGOP KOHTPOMbLHOM TOYKM Ha CTOMe ygapHOro cTeHaa npu
HannM4mMn KpenexHoro npucrnocobneHuns, ecnv AnMTensHOCTb AEUCTBUS YOapHOro
yckopeHusi 6onbLue 1 mc.

6.5.8 BbinonHsawoT TpeboBaHus 4.12.

6.5.9 VcnbiTaHna npoBOAAT NyTeM BO3AENCTBUS y4apoB NooyepeHO B KaXaoM U3
ABYX MPOTUBOMONOXHbLIX HaNpaBeHnin No Tpem B3aUMHO NeprneHaNKYNsipHbIM OCAM
n3genua (6 HanpaBneHun), ecrnv y n3gennst HEBO3MOXHO BblAENNTb NIOCKOCTb OCK
cummeTpun. B ocTanbHbIX Criydasix KOHKPEeTHble HanpaBfieHus BO34enCTBUS
BbIGMpatoT cneayromm obpasom:

- MPY HaNM4YMM OCN CUMMETPUN UCNbITaHNS NPOBOAAT BAOMb OCYM CUMMETPUN B
ABYX  MPOTUBOMOMOXHbLIX  HanpaBneHusix M B fobom  HanpasreHwuw,
nepneHguKynsapHOM K OCY CUMMETPUM;

- NP HanU4YUn OOHOW WUINN HECKOSbKMX MIOCKOCTEN CUMMETPUN HanpaBneHne
BO34ENCTBMUS BbIOMpaloT Tak, 4YTOObI NEpneHOUKYNSPHO K KaOgoW MroCKOCTH
CUMMETpPUK UcnbiTaHMe 6bINo NPoBEAEHO B O4HOM HanpaBreHWUN.

N3pgenna, Ona KOTopbIX M3BECTHO OO4HO Haubornee onacHoe HanpaBrieHue
BO34ENCTBUS, UCMbITbIBAKOT TOMbKO B 3TOM HanpaBfieHUN.

KOHKpeTHOEe 4YnCIIo HanpaBlieHUn BO3AENCTBUA yKa3blBalOT B cTaHgapTax n TY
Ha uagenus n M.

6.5.10 HesaBucmmo OT 4yucna BblIOpPaHHbIX HanpaBfeHWn BO3LENCTBUSA MUKOBOMO
YAAPHOro YCKOPEHUS B KaX40M HanpasfieHun Npou3BogaT Tpuy yaapa.

6.5.11 Ecrm ykasaHo B cTaHgaptax n TY Ha wusgenva u A, To B npouecce
NCNbITAHUA NPOBOAAT KOHTPOMb NapaMeTpoB usgenun. lNposepsemMble napameTpsl,
NX 3HaYeHUs U MeToAdbl NPOBEPKWU yKasblBalOT B CTaHAapTax u TY Ha v3genusa u
M. PekomeHngyetcs BblbupaTb napameTpbl, MO W3MEHEHUID KOTOPbIX MOXHO
cyouTb 00 YCTOMYMBOCTU K BO3OEVCTBUIO OOMHOYHbLIX yAApOB U3AENMn B LLENOM
[Hanpumep OnNs HeKoTopbIX anekTpopaguousgenvn (ganee - 3PU) - ypoBeHb
BMOPOLLYMOB, WCKaXeHWe BbIXOOQHOMO CUrHana WM W3MEeHEeHWe ero 3HadeHus,
LeriocTb 3MEKTPUYECKON Lenn, HeCTabunbHOCTb KOHTAKTHOrO COMPOTMBIEHUS U

T.4.].

6.5.12 OueHka pe3ynbTaTtoB UCMbITAHUN - B COOTBETCTBUM C TpeboBaHnsmn 4.21
FOCT 30630.0.0.

6.6 Metop 106-2

6.6.1 WcnbiTaHua npoBogsaT B cooTBeTcTBMM C 6.5 (Metog 106-1), ¢ ydeTom
TpeboBaHUi, yCTaHOBIEHHLIX B 6.6.2.

6.6.2 Nagenuna maccon oo 200 kr ucnbiTeiBatoT Ha konpe K-200.
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6.6.3 Wapgenuns, wumerowme CcoOOCTBEHHbIE aMopTn3aTopbl, WCMNbITbIBAlOT Ha
amMopTun3artopax B 3KCnjiyatauMoOHHOM MOJIOXKEHNN.

6.6.4 Ha kornpe K-200 msgenusa mcnbITbiBalOT MNpU Criegylowmx XapakTepucTukax
UCMbITaTENbHOro pexuma:

- OTKJIOHEHWE MasaTHuMKa - 90°;

- BbICOTa nNageHusa BepTukansHoro rpysa - 1500 mm.

B 0o60cHOBaHHbIX Cryyasx, ecnm 3To yka3aHo B cTaHAapTax u TY Ha nsgenus u
M, ponyckaeTca NPUMEHATb CNEeAYHOLMN UCTIbITaTENbHbBIN PEXAM:

- OTKJIOHEHNE MasaTHuMKa - 30°;

- BbICOTa nageHus BepTukansHoro rpysa - 500 mm.

Mpn wncnbiTaHum Ha konpe K-200 B 3aBMCUMOCTM OT OCOBGEHHOCTEN
aKcnnyaTtauun U3genmm n nx CXeMHO-KOHCTPYKTUBHBIX PELLEHUI BbICOTY MafeHus
BEPTMKANbHOro rpy3a 1 yron OTKIOHEHNSI MasiTHUKA OOMYCKaeTCHa YTOYHATD.

6.6.5 N3pgenmna maccon cebiwe 200 Kr UCMbITbIBAOT Ha cheuuanbHbIX Konpax u
cTengax. [Npn oTcyTCTBMM cCneymarnbHbIX CTEHO0B LOMYCKaeTCca NPOBOAUTL pacyeT
NPOYHOCTU N AechopMaL i NO Kaxgom OCU Ha MexXaHUYeCcKui yaap B COOTBETCTBUM
c TpeboBaHMAMK, YCTAHOBMEHHbIMW B CTaHdaptax u TY Ha usgerms wn A, no
MeToauKe pacyeTta, pa3paboTaHHOM AN KOHKPETHOro U34enusi U CorfacoBaHHOM C
3aKa34MKoOM.

6.6.6 V3penus npy uCnbITaHUM KPEenaT HEenocpenCTBEHHO Ha TUMOBbIX NIMTax
Konpa.

Mpy HEBO3MOXHOCTU KPEMNNEHNUST N3N HEMOCPEACTBEHHO Ha NiMTax Konpa
pekomMeHayeTca pacnosiaratb U3OEeNUs Ha  KpensieHnsax wunn - cneymanbHbIX
NPUCNOCOBNEHNSIX, XKECTKOCTb KOTOPbIX HE3HAYUTENBHO OTNINYAETCA OT KECTKOCTU
TUNOBbLIX  KPEMfeHUW WM XKEeCTKOCTUM  KpensieHns  3TUX  u3genmm B
3KCnnyaTaunoHHbIX YCIOBUSAX.

6.6.7 N3pgenua cuyuTarT BblAepXXaBLUMMU UCTbITAHWUS, €CNM OHW YO 0BIIETBOPAIOT
TpeboBaHuAM, YCTaHOBMEHHbIM B cTaHgaptax u TY Ha wudgenma un A gns
ncnblTaHMA AaHHOro BMAaA.

7 UcnbiTaHue Ha BO3aenCcTBMEe CeMCMUYECKOro
yaapa (ucnbitaHue 118)

7.1 WcnbiTaHne npoBOOAT C  UEnbio  NPOBEPUTH  CMOCOBHOCTL  U3LEenvn
NPOTMBOCTOATb paspyLlaroemMy AENCTBUIO, BbINOSMHATE (OYHKUUWM N COXPaHATb
3Ha4YeHus1 NapameTpoB B npefenax HOpM, yKasaHHblX B cTaHgaptax u TY Ha
nsgenua u N, Bo Bpemsa n (Unn) nocne Bo3gencTBUA CENCMUYECKUX YOAPOB, YTO
AOMKHO ObITb yKkaszaHo B cTaHgaptax m TY Ha usgenva u [, UcnbiTaHne
npoBoaaT metogom 118-1.

7.2 3Ha4yeHnsi napameTpoB CEeMCMUYECKOro yaapa npu UchblTaHUM yCTaHaBNMBaOT
B COOTBETCTBUM C TpebOBaHMSIMM, YKa3aHHbIMU B TEXHWYECKOM 3adaHuM Ha
nspenus.

7.3 N3penua ucnbiTbiBatoT metogom 106-1 (cm. pasgen 6). Npyu aToM BbiGMpatoT
nonycuHycomnaasnbHyo hopMy MMMynbca y4apHOro YCKOPEHUS.



7.4 PexkomeHpoyeTcs umsgenve, UMeElOLLEe  KpenneHne K  CTPOUTENbHbIM
KOHCTPYKLMAM B OOHOW MSIOCKOCTW, pasMeLLiaTb Ha KpenexHoMm npucrnocobneHmm
(NpoMexyTo4HOM pame), KOTOpoe C Y4ETOM MacChbl 3aKpensieHHOro M34enusi He
JOIMKHO MMETb COOCTBEHHbIX YacTOTHbIX kKonebaHun Hke 200 My,

M3pnenve c 3akpenrneHnem K CTpouTeSibHbIM KOHCTPYKUMSM B ABYX M 6ornee
MIOCKOCTAX  MUCMNbITbIBAlOT B pamax, COOTBETCTBYHOLMX MO  XKEeCTKOCTH
CTPOUTESNbHBIM KOHCTPYKLMAM. KOHTPOSbHYIO TOYKY B 9TOM Crlydae BbiOupatoT Ha
nnartdgopme cTteHaa.

7.5 Napgenna, Bxogswme B KOMMSIEKTHbIE YCTPOMCTBA, WUCMbITbIBAOT B COCTaBe
9TUX KOMMJEKTHbIX YCTPOUCTB WM Ha MakeTax, COOTBETCTBYHOLMX MM O
YKECTKOCTMW.

7.6 MNpn ncnblTaHNSX 4OSMKHbI 6bITb COBNOAEHDBI CreayoLme YCroBUS:

- u3genusa, nverome Ba dKcnsyaTauMoHHbIX NOSIOXKEHUS "3aKpPbITO - OTKPbITO",
a OPWU - koMmyTauMOHHOE MOMOXeHWe "BKIMHYEHO - BbIKITIOYEHO", UCMbITbIBAKOT B
00 ONX MOMOXEHUSAX;

- u3genus, wumelowme 6Gornee OBYX  3KCNIyaTaUMOHHbBIX — MONOXEHUN,
MCMbITLIBAIOT B OBYX HaMMeHee YCTOMYMBLIX MOMOXeHuAX. [pn 3TOM Kaxabin
obpaseL gorrkeH ObITb NOABEPrHYT He Boree Yem TpeM yaapam B KoM U3 Tpex
HanpaBreHUN.

7.7 Tpy npoBeAEHNM UCMbITAHUIA N3OENNA, UMEOLLMX eMKOCTU 1 6akun, nocnegHue
AOKHbl  OblTb  3amnofHEeHbl  paboynMmM  KMOKOCTAMKU  (TONMMBOM,  Macriom,
N30NALNOHHBIMU XNOKOCTAMU, BOAOW M Mp.) nnv 6annacTom.

7.8 Ecrm k n3genuio npeabsBrieHbl TpeboBaHUs No BO34ENCTBUIO CENCMUYECKOro
yaapa W ygapoB OAWMHOYHOIO [OEWCTBUSA, TO MOXeT ObiTb NpoBeAeHO OOHO
UCMblTaHWe, MpuU  KOTOPOM  3HAYEeHUS MUKOBOrO  YAAPHOro  YCKOPEHUST W
onpegeneHHon no 6.5.6 OMTEenbHOCTM AENCTBUS  YOAAPHOro  YCKOPEHWUS
yCTaHaBNMBaKT HanbonbLLMMK, NCXOAA 13 TpeboBaHun No 060MM BMAaM yaoapoB.

7.9 WcnbiTaHe Ha BO34eNCcTBUE CENCMMYECKOrO yaapa AOMNYyCKaeTcsi NPOBOAUTL
Ha CTeHdax, CO30aloWMX 3HAKOMEPEMEHHBLIN UMMYNbLC yAAPHOTO YCKOPEHWS, Mpwu
3TOM 3a OAWH MMMYMbC NPUHUMAIOT NEPUOL, USMEHEHUST YCKOPEHMsl. B aToM cnyvae
NPV UCMNbITAHUN U3LEenusi NOABEPraloT OAHOBPEMEHHO U NOCIIeA0BaTENBHO TPEM
yOoapam BAOIMb Kaxaom 13 Tpex B3aMMHO NepreHaMKynspHbIX OCen U3genvi, ecrnv B
cTangapTax u TY Ha usgenus He yCTaHOBIEHbI Apyrie yCIoBusi.

7.10 [onyckaetcs wusgenusi, BblAepXaBluMe HOPMUpyeMble BO34ENCTBUS,
nogeepraTb AanbHenwmm NUCMbITAHNAM ans onpeneneHns rpaHuL
YyOapOyCTOMYMBOCTM U NPOYHOCTU K BO3AENCTBUIO CEMCMUYECKOro yaapa.

HeobxoanmMoCcTb Taknx rpaHUYHbIX UCMbITaHWUW YCTaHaBNMBalOT B CTaH4apTax U
TY na n3penua n MNA.

B aTom cnyyae nvkoBoe yaapHOe YyCKOpeHue noslyCuHycouaansHoro umMnyrnsca
AOJSPKHO MOBLILWATLCS, €CIM U3genue BblAepXano npegblaylwee BO3gencTame, no
OTHOLLEHUIO

il _ (1741,5)
Ji

(11)



rae Jj; - NMKOBOE yaapHOe YCKOpeHue npeablayLiero yaapa, KoTopbli Bblaepkarno
nspenve, M-c -2;
Jia - MMKOBOE yaapHOe YCKOpeHWe NocreayLwero yaapa, M-C -2 .

NMPUNOXEHUE A (o6s3aTtenbHoe). MNopanok
BBeeHUA cTaHOapTa B AeNCcTBUe

MPUNOXXEHWME A
(obsi3aTensHoe)

A1 [Onsa BHOBb paspabaTbiBaeMblXx CTaHOApPTOB W U3OENMn, a Takxe
MOOEPHU3UPYEMbIX U3OEeNUN AaTa BBEAEHUS cTaHgapTa B AeNCTBME YCTaHOBIEHA
2000-07-01.

A2 [Ona paspabotaHHbix go 2000-07-01 wusgenuii BBedeHMe CTaHgapTa
ocywectenseTcsa B nepvog oo 2002-07-01 npu nepecmoTtpe ctaHOapToB U TY Ha
nsgenus. MNpn atom ans paspabotanHHbix 4o 2000-07-01 nagenuin npm NnpoBeaeHUN
nepBbix ucnbiTaHni nocrne 2000-07-01 Ha noaTeepxaeHne TpeboBaHMM Mo
CTOMKOCTM K BB®, a Takke neprogndeckux UCrbITaHUA N3genmm, Haxoaswmxcs B
NPOU3BOACTBE, PEKOMEHAYETCS PYKOBOACTBOBATLCSA TpebOBaAHMAMW HACTOSILLErO
cTaHgapTa.

NMPUNOXEHUE b (o6s3aTtenbHoe). MeToAabl
u3MepeHus napameTpoB yaapa

NPUNOXEHWE b
(obssaTenbHoe)

B.1 O6uwme nonoxeHuns

6.1.1 Npn n3amepeHnn napameTpoB yaapa perncTpupyroT:

- MMKOBOE yAapHOe YCKOpPEeHWe;

- ANMTENbHOCTb OENCTBUA YOapHOro YCKOPEHUS;

- hopmy MmnNynbca yaapHOro yCKOPEHUS.

Kpome TOro, ansi xapakTepucTuku UCNbITAaTENbHOMO pexvMa B crydae, Korga
amMnNnMTya4a YyCKOPEHUS HanoXeHHbIX konebaHun coctasnsieT 6onee 5% amnutyabl
YCKOPEHUSs  yOapHOro  WUMMyfnbca, HeobXOAUMO Y4YuTbiBaTb OTHOCUTESbHYHO
aMnImnTyay YCKOPEHUSA M YacTOTy HaroXeHHbIX KonebaHun. PekomeHayeTcs Takxe
permcTpupoBaTth ANUTENBHOCTb OPOHTA Y4APHOIrO YCKOPEHMS.



6.1.2 3mepeHre napaMeTpoB yaapa NPOBOAAT OAHUM U3 CreaytoLmx MeTo4,0B:

- C TMOMOLUbID MbE303SIEKTPUYECKOTO M3MepUTENbHOro npeobpasoBarens
(aanee - UMM) c nssecTHbIM KO3hdMLMEHTOM NpeobpaszoBaHus;

- MO U3MEHEHUI0 CKOPOCTM Npu yaape ¢ ucnonb3oBaHnem UM ¢ Hen3BeCTHbIM
KoadhdmuneHToM npeobpasoBaHus;

- KpeLlepHbIM METOAO0M (TONMbKO ANS U3MEPEHUS YCKOPEHUS).

MpeanoyTuTenbHbIM SBRAeTCS NepBbli MeTod. OgHAKO NPUMEHEHME Ero MOXeT
ObiTb 3aTpPyOgHEHO W3-3a OTCYTCTBUSA BO3MOXHOCTM OMNpenensatb KoaddpmumneHT

npeobpasosaHua UMM B ygapHoM pexume npu yckopeHusx cebiwe 30000 m-c-z. B
S3TOM cny4yae NpUMeHsIloT ABa ApyrMx metoga. [lpyyem mM3mepeHuss napameTpos
yaapa no U3MEeHEHUI0O CKOPOCTU PEKOMEHOYIOTCA ANA CTeHO0B, Y KOTOpbIX yaap O
HeMnoABWXHYIO nperpagy dpopMupyeTcs npu NpuUHyguUTEeNnbHOM pa3roHe MeTaemMoro
Tena, a Takxe Ans cTeHoB co cBOOOAHO nagaroLym CTOSOM.

KpeluepHbii MeTo, Kak npaBuro, SBMSETCA AOMONMHUTENbHbIM.

6.2 Metog wu3mepeHuss napameTpoB ygapa c nomouwpto Ul € u3BECTHbIM
KO3hd1LMeHTOM Npeobpa3oBaHUs

b6.2.1 TpeboBaHust K UIAMepUTENbHOM annapaTtype

6.2.1.1 na namepeHun criegyeT MCNomnb3oBaTb annapaTypy, CTPYKTypHas cxema
KOTOpOK npeacTaBneHa Ha pucyHke b.1, Ha koTopom:

1 - WM, npegHasHaveHHbIM ONS Npeobpa3oBaHUsl YCKOPEHUSA B 3NEKTPUYECKUIA
curHan. B kayectBe WIT cnegyer wmcnonb3oBaTb  MNbe303NIEKTPUYECKUN
npeobpasoBaTesib YCKOPeHUs (Nbe303NEKTPUYECKMIA aKCenepomMeTp);

2 - comacyoumn ycunmtenb (ganee - CY), cnyxawmm Ana  cornacoBaHus
BbIxogHOro conpotmeneHus UM ¢ BXOAHbIM COMPOTUBMIEHNEM PEMUCTPUPYIOLLETO
npubopa (ona aTon uenn MoryT OblTb UCMOMb30BaHbl KaTOAHbLIA UM UCTOKOBbIN
noBTOpPUTESb, YCUIUTENb 3apsaga v T.n.);

3 - dunbTp, HEOOGXOAUMbLIM AOfS CHWKEHUst ypoBHS LwWymoB CY, UCKMYeHUs
BNMsAHUA pe3oHaHca UM 1 yMeHbLleHUss aMnnnTyabl HaroXeHHbIX konebaHui Ha
KPMBOW yAApPHOro UMMNynbca C LEenbio YyylWwnTb pasnMyMMOCTb OCLMANorpaMmbl
npu n3MmepeHnu;

4 - pernctpupyowmn npubop (ganee - PI), cnyxawmn ona HenocpenCTBEHHOMO
HabnogeHns opMbl yaapHOro nMmnynbca 1 oTc4eTa ero napameTpos. B kayecTse
Pl pekomeHayeTca WUCNOMb30BaTb 3NEKTPOHHbIE ocuumnnorpadbl C  KAyLIen
pasBepTKOM M  BpPEMEeHeM  3arnoMVHaHWs,  NPEBbILWAWMM  MUHUMArbHO
HeobXxoaMMoe BPEMS CHUTbLIBAHUS NapamMeTpoB OCLMNOrpaMmbl.

PucyHok B.1. CTpyKTypHas cxema annapaTtypbl Ans
U3MepeHun
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PucyHok B.1

Ons Toro 4TtoObl [OKYMEHTanbHO OQOPMUTL pe3yrbTaTbl  U3MEpPEHUS
napameTpoB yaapa, pekoMeHayeTcs boTorpadmpoBaTth OCLUTIOrpaMMbl UMMYySbca
YAAPHOro YCKOPEHUSA UIMK NepeBOAUTb UX C 3KpaHa ocumnnorpadia Ha npo3payHyro
Oymary.

N306paxxeHre nmnynbca ¢ akpaHa ocumnnorpada gotorpadmpytoT ¢ MOMOLLLHO
mobon 3epkanbHoM doTokamepbl (Hanpumep "3enuT"). Ons  TOro 4TOOGbI
paccTosiHMe OT droTorpadmpyemMoro obbekTa 6bIfio cornacoBaHo ¢ ANMHOM Tybyca
ocuunnorpadga, 06bekTMB doTOoKamepbl C (POKYCHbIM paccTosiHuem 50 MM
yCTaHaBMMBalT B chneumanbHbl Tybyc (KonbLo, nepexogHuk) anvHon 8-9 mm, B
clny4yae Heob6XO04MMOCTUN ASMHY €r0 YTOYHAIT 3KCNEPUMEHTArbHO.

6.2.1.2 UM pomkeH ObITb >XeCTKO 3akpensieH B KOHTporbHOM Touyke. UM c
pe3bb0oBbIM KpenneHnem OOoimkeH ObiTb BBEPHYT A0 ynopa C MOMEHTOM 3aTshKKM,
yKaszaHHbIM B HOPMAaTMBHOM [OKYMeHTauuu. [pyu OTCyTCTBUM B HOPMAaTUBHOM
AOKYMEHTaL MM TaKoro ykasaHusi pEKOMEHOYEeTCS MOMEHT 3aTsKKU:

- Ansa pe3bb guametpom 6 mm - 1,5-2,1 H-m;

- Ana pe3bb 6onbloro anameTpa - yBenuueHHbl Ha 1,5-2,1 H'M Ha Kaxabin
MUITIMMETP YBENMYEHMS OMameTpa pe3bobl.

6.2.1.3 AwvnnuTygHO-4acTOTHas XxapakTepucTuka annapatypbl (Bkroydas W)
[OIPKHaA COOTBETCTBOBaTb MpuBedEeHHOM Ha pucyHke bB.2. [lpu aTom

HEPaBHOMEPHOCTb  aMMNIUTYQHO-4YaCTOTHOW  XapakTepuctukm & B Aeumbenax
crieqyet onpeaendartb oTHocuTeneHo Yactotel f 400 lu,.

PucyHok b.2. AMNnuTyaHO-4acTOTHasi XapaKTepucTuKa
annapatypbl (Bkntodas UM)
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PucyHok B.2

3aBMCUMOCTb HUXKHEN U BerHeVI 4acCTOT Ccpe3a (bVIJ'Ipra, a TakKXxe 4acCToThl, 3a
npegenavu KOTOpOIZ 3Ha4yeHne aMﬂﬂMTyﬂ,HO-HaCTOTHOﬁ XapakKTEePUCTUKN MOXET
nogHMmartbcs Bbliwe +1 ob, oT ANUTENbHOCTH nMvnynbca npencrtaBrieHa B Tabnmue
b.1.

Tabnumua B.1
JnntenbHocTb || HxHAA BepxHss UactoTa, 3a npegenom
mMmnynbsca t,|| Yactoracpesa, yacTtoTta KOTOpoWn 3Ha4YeHne
MC My cpesa, XapaKTEPUCTUKN  MOXET
Ky, nogHMMaTbca Bblwe +1
ab, kly

fH1 in fEH fBE

0,05= 1<0,2 4 16 30 40

0,2= t<1 4 16 15 40

1< 1<3 4 16 5 25

>3 1 4 5 25

6.2.1.4 Huswas pe3oHaHCHas YyacToTa 3akpenneHHoro UM gormkHa 6biTb HE MeHee:
- 50 kl'y onsa u3amepeHuss MMNyNbCOB C ANUTENbHOCTbIO dopoHTa 0,05 MC u
Oonee;
- 25 k4 ona nsmepeHnst UMNynbCoB C ANMTENbHOCTLIO dopoHTa 0,1 MC 1 6onee;
- 10 k4 4Na n3mMepeHnst UMNYNbCOB C ANUTENbHOCTLIO dpoHTa 0,5 Mc 1 6ornee.

6.2.1.5 HennHenHoCTb aMnnuTyaHOW XapaktepucTukn Ul He gorkHa npesblwaTtb
1+10% B OnanasoHe n3MmepsaeMblX aMNUTYa YCKOPEHUN.

MpumevaHme - 3HavyeHne HMU3LLEN PE30HAHCHOW YacTOoTbl 3akpenneHHoro UMM n
HENMMHENHOCTb aMnMTyagHon xapaktepuctukm UM onpegenstoT no nacnopTHbIM
AaHHbIM UK Mo pe3ynbTaTtam NPOBEPKM.

6.2.1.6 lNocTosiHHas BpeMeHn BXogHOW uenn R cornacytowero ycunmtens (CVY)

porrkHa ObiTb He meHee 0,2 c, rme & - BxogHoe conpotueneHne CY, Owm; & -
cyMmmapHas emkocTtb UM, kabena n sxoga CY, ©.

b6.2.1.7 Annapatypa And u3MepeHus napamMeTpoB yaapa LOfbkHa MNpPOXOAUTb
nepuoanyeckyro noBepky. MoBepKy OOMKHbI MPOBOAUTL OCYOapPCTBEHHAs WM
BEAOMCTBEHHbIE MeTporiorndeckune cnyxobl cornacHo FTOCT 8.002, TOCT 8.513.
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B.2.2 3mepeHre NKoBOro yaapHOro yCKopeHust

NamepeHune

ocuwunnorpaMMaMm  yaapHoro - uMnyribCca

MMKOBOTO  YOApHOrO  YCKOpEHWs1 criegyet

"

no wn3BeCTHOMY

npoBOAuTb MO
KoapdpmneHTy

npeobpasoBanHus UI. MNMpumepbl ocumnnorpaMmm npmeegeHsl Ha pucyHke b.3.

PucyHok B.3. Npumepbl ocuunnorpamm
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a - C KpyTbiM (ppoHTOM; 6 - C nonornm pPoOHTOM

PucyHok B.3

3HayeHne NMKOBOro y4apHOro YCKOPEHUs ., BbIYUCTISIIOT No chopmyrne

FN
jm = i )

K
(5.1)

roe F - YyBCTBUTENbHOCTb ocuunnorpaga no BepTUKanbHoOM ocu, MB/Mm

(oeneHne ceTkn);
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N - amnnuTyoa ycpeaHeHHOro umMnynbca, M3obpaxeHHoro Ha pucyHke B.3a
MNYHKTUPHOW NUHUEN, MM (OeNneHne CeTKn);
£ - KoatpdwmumeHT npeobpasoBaHuss WI1, onpemeneHHbln npu  NoBepke

coBMmecTHO ¢ CY, mMB/(M-c-2) (MB/g) (HanpsieHne n yCcKopeHve B aMnimTygHbIX

3Ha4YeHUAX).
[na Toro YTo6bI NOBBLICUTL TOYHOCTb M3MEPEHMS aMMIUTYAbl YCKOPEHUS NyTem
NCKIIOYEHNS MOrPEeLUHOCTH, BHOCMMOW  ocuunnorpadom, 3HayeHue F

pekoMeHayeTcs onpeaeniTb C NOMOLLBIO NOBEPEHHbIX NPMOOPOB Krnacca He MeHee
2,5 (3BYKOBOrO reHepatopa C JlaMrnoBbiM BOSILTMETPOM WM UCTOYHUKA
MOCTOSIHHOIO HaMNPSKEHNS C BONbTMETPOM).

Ecrm mmnynbc yaapHOro YCKOPEHMSI HEe COOEPKUT HaroXeHHbIX kKorebaHui

(pcyHok B.36), To 3a ¥y, criegyeT NpuHUMAaTb MakCUMMaribHOE OTKIOHEHWE fyya
No BEPTUKanW.
Ecnm umnynbC ygapHOro YCKOpPEHWst COoOepXUT HaroXeHHble KorebaHus

(pycyHok B.3a), To ona onpeaenexus ., Heo6xoaUMO:

- OTMETUTb TOYKW, COOTBETCTBYIOLLME CepeAnHaM y4aCcTKOB OCLUNIorpamMmbl,
KOTOpble 3aKMioyeHbl Mexay ABYMS COCEOHUMU 3KCTpeMyMamu (MakCumymamu u
MWUHUMYMaMM) HarnoXeHHbIX konebaHui;

- COeVHUTb 3TWN TOYKM NIIaBHOM NMHWEN (NYHKTUPHas NMMHWUA Ha pucyHke b.3a),

MaKCUMyM 3TOWM MUHUM NPUHATL 3a Moy .
KoadpdmumeHT npeobpasoBaHus &£ onpegensdwoT npu rpagyvposke UMM B
yAapHoOM pexume. Npy 3ToM Ons 3MepeHnst MMKOBOrO yAapHOro YCKOpeHus j,, =

10000 m-c-2 (1000 g) v gnmtenbHocTM == 0,5 MC AonyckaeTcs rpagyvpoBka B
BMOpPaLMOHHOM pexume.

b.2.3 N3mepeHne OnnTenbHOCTU OEeNCTBUA YOAPHOrO YCKOPEHUA U ASIUTENbHOCTU
dopOHTa yAapHOro YCKOPEHUsE

6.2.3.1 3a gnuTenbHOCTb OEUCTBUS YOAPHOrO YCKOPEHUs criedyeT MpuHUMaThb

BPEMSl, B TEYEHME KOTOPOro OEWCTBYT MIHOBEHHbIE 3HAYEHUS] YCKOPEHMWS j
OZHOrO 3HaKa, y40BMEeTBOPSIOLLYE YCIOBUIO

.:ii;i :3 I:IJ]'.-ilm .
(5.2)

[ns namepeHnss 4rMTeNbHOCTU OENCTBUSA YAAPHOMO YCKOPEHUs T HeOBX0AMMO
3adwmKcumpoBaTb Ha aKpaHe ocuunorpadga unm Ha ocuunorpamme (pucyHok 5.36)

ropn3oHTasribHoe OTKJIOHEHNE Jiyda 2, MM (ueneHme CeTKl/I), KOTOpoe

COOTBETCTBYET OTpEe3Ky BpeMeHW Ha ypoBHe 0,1 o, pacnonoxeHHOMy Mexay
nepeaHVM 1 3aaHUM OPOHTaMM MMMYnbCca, U paccuynTatb T Mo dopmyne

(5.3)

¢

rae 1 - macwrab ropusoHTanbHOM OCWM Ha ocuwunnorpade, c/Mm (oeneHuve
CeTKn);



1" - TOPU3OHTANbHOE OTKITOHEHME JTy4a, MM.

ans NUMMynbCOB c KpyTbIMU dpoHTamMm (TpaneuenganbHbIN,
nonycuHycovganbHbli ¢ 60MbLIMM YCKOPEHMEM U Marion ANUTENBHOCTLIO U T.M1.) 3a
ANMTENbHOCTb AENCTBUS YOAPHOIO YCKOPEHMSI OOMNyCKaeTCcsa NpUHMMaTh BpeMs,
onpeaeneHHoe No OCHOBaHMIO MNynbca (pucyHok b.3a).

b6.2.3.2 3a gnutenbHOCTb OPOHTA yAapHOro yckopeHus (Bpemsi (bpoHTa yaapa)
crieqyetr npuvHUMaTb Bpemsi, B TEYEHMEe KOTOPOro MpoucxoauT HapacTaHue

3HaAYEHUS1 YCKOPEHMS OT HyMsi 0 3HAYEHUSI TMKOBOIO YOAPHOTO YCKOPEHUST i, .

[ns v3mepeHuss 4NMUTENbHOCTM POHTa YAAPHOTO YCKOPEHUs T4 Heobxoaumo
3adMKCMpOBaTb FOPU3OHTarNbHOE OTKIIOHEHME fnyya #4 , MM (OEneHne CEeTKW), oT
Hayana npouecca [0 COOTBETCTBYIOLWIErO BEPTUKANbHOMO OTKIIOHEHUst Mg,

(pncyHok B.3a) n paccunTtaTtb T4 MO oopmyre

T =Ty
(5.4)

6.2.4 OnpegeneHne gopMbl UMMNYyNbca yaapHOro YyCKopeHus

6.2.4.1 OnpegeneHve opmbl MMMNYyNbCa YAAPHOrO YCKOPEHUS creayeT NnpoBoaUTb
MNyTeM CpaBHEHMS C GopMamMm UMMNYIbCOB, U306 paXeHHbIMU Ha pucyHke b.4.

[ns onpegeneHna opMbl UCXOAHOMO MMMyNbca criegyet Mnony4nTb €ero
n3obpaxeHne Ha aKkpaHe ocuunnorpadga. Npu 3ToM BpemMeHHas passBepTka JOrpKHa
ObITb BblbpaHa Takon, 4TOObl HabnaaTb Ha dKpaHe MMMYfbC Ha BPEMEHHOM
yyacTke, BKovawowem B ceba 0,4 © 0O Hayana umnynbca, ANMTENbHOCTb
AEeNCTBUS yOapHOro YCKOPEHUSA T U OTPE30K BPEMEHU, paBHbIN T MOcNe uMnyrnbca
YOAPHOTO YCKOPEHWSI.

Ecnm ocuunnorpammy wumnyrnbca yOapHOTO YCKOPEHUSI MOXHO 3aKSouUTb
Mexay MyHKTUPHBLIMU NIMHUSIMW, COOTBETCTBYIOLLMMW A0MYyCKaM:

- Ha nNunoobpasHbii UMNynbC (pucyHok b5.4a), To dopmMy umnynbca yaapHOro
YCKOpEeHusi cregyeT KnaccumumpoBaTb Kak NMnoodpasHyto (Unn TpeyrosibHyo);

- Ha nonycuHycomnay (pucyHok b.46), To dopmy umnynbca yaapHOro YyCKOpeHus
clnegyeT KnaccuguumpoBaTb Kak NoflyCUHycougarnbHYHo;

- Ha TpaneuevganbHbli mMnynbCc (pucyHok bB.4B), TO chopmy umnynbca
YAAPHOTrO YCKOPEHUsi cneayeT KnaccuduumnpoBaTth Kak TpaneuenganbHyLo.



6.2.4.2 Ecrm ocuunnorpammMmy uMmnyrbca ygapHOro YCKOPEHWUs1 Hemnb3s 3akMioyunTb
MexXay MYHKTUPHBIMU NIMHUAMW. COOTBETCTBYHOLLWMMN OMYyCcKaM AN NPUBEAEHHbIX
Ha pucyHke 5.4 nmnynbCcoB, TO A58 XapakTepUCTUKN GOpMbl HEOHXOAMMO yKasaThb:

- Has3BaHMe OfHOM M3 NOoAXOOALMX reomeTpudeckux dwmryp (6nmskasa K
nunoobpasHon, 6rnm3kas K nonycuHycoupanbHou, bnmskas K TpaneuenganbHOW,
KonokonoobpasHasa, 6nm3kasi K nNunoodbpasHOM C HanoXeHHbIMU KorebaHusMmM,

UMELWMMM YacToTy 7, , KU, 1 amMnnamMTyay yCKOpeHus j, , COCTaBnstoLyto n %
MUKOBOTIO Y4APHOIO YCKOPEHWs!, U T.1M.);

- T4 ONUTENbHOCTb (DPOHTA YAAPHOIO YCKOPEHWS;
- T ONUTENbHOCTb AENCTBUS YAAPHOIO YCKOPEHWSI.
Hanpumep, cdopma umnynbca ygapHOro yCKopeHust 6nmska k nunoobpasHomn ¢

ATMTENbHOCTBIO  (POHTa yaapHoro wmnynebca T4 =0,2 MC Npu  ANUTENbHOCTU
AEUCTBMSA  yOapHOro yckopeHust =15 MC C HamnoXeHHbIMM KorebaHusimu,

nmetommmn yactoty i, =20 kl'y n amnnnutygy yckoperusa f,, =037, .

PucyHok b.4. OnpegeneHue coopmMbl UMNynbLCca yaapHoOro
yCKOpeHus
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6.2.4.3 OueHKy 4acTOTbl HanNoOXeHHbIX KornebaHun Ha KpUBOM MMMynbca YaAapHOro
YCKOpPEeHUsa cregyeT npoBOAWTbL MNyTeM noacveTa Ha ocuuniorpaMme  Yucna

NepuoaoB  HasOXeHHbIX KonebaHun 1,, NpPUXOOAAMXCSA Ha Jobon  OTpesoK
FOPU3OHTAaNbHON OCKM OCLMINIOrpaMMbl, KOTOPbLIA COCTaBfsieT He MeHee NATU
NepruoaoB HanoXeHHbIX konebaHun. PekomeHayeTcsa 3a Takon OTPe30K NpUHUMAaTb
OTPEe30K, COOTBETCTBYHOLLUMA ANUTENBHOCTU OENCTBUA YOAPHOro YCKOPEHMS.

Ecnm HanoxeHHble konebaHusa nydue npocMaTtpuMBaloTCA BO BPEMEHHOM
oTpeske, crefylweM 3a OelcTBMEM WMMyrbCca, TO OOMycKaeTcs noacyeTr ux
NepuoaoB NPOBOAMUTL Ha 3TOM y4acTKe OCTaTOYHbIX kKonebaHui.

YacToTy HanoxeHHbIX konebanun 1, , U, paccuntbiBaloT No goopmyrne

Al T
HE I ’
(5.5)

roe H, - 4YUCNO NepunoaoB HaJlIoOXEeHHbIX konebaHun Ha Y4UTbIBAEMOM OTpE3Ke
ocuunnorpamMmmbl;

} - Bpems, COOTBETCTBYOLWEE ANIMHE YYUTbIBAEeMOro oTpe3ka, Mc.

6.24.4 [Ona oueHkM doOpMbl UMMNyNbCa YAAPHOMO YCKOPEHUS peKkoMeHAyeTcs
crnegywollee:

a) NepeHecTn Ha KanbKy (Mnn Ha goTobymary) ocumnnorpaMmmy MMMNynbCa;

6) OTMEeTUTb Ha nepeHeceHHon Ha KallbKy ocuunnorpaMmme 3HadeHus,

COOTBETCTBYOWME ANMUTENBHOCTU T U aMNnUTyae YCKOpeHusa j,, , UCKIToYMB npu
3TOM M3 MaKCUMallbHOIo OTKJIOHEHUA Jlyda MO BepTuKarnnM amnnntyay yCKOopeHud

HanoXeHHbIX kKonebaHun da s

B) ANst 3HAYEHUA T U j,, BbIYEPTUTb Ha Karbke KpMBYH, COOTBETCTBYHOLLYH OHOW
M3 Tpex HOPMMPOBAHHbLIX POPM WMMMNYMbLCOB, B OAHOM Maclrabe C MCXOOHbIM
MMNYrbCOM, HavMbornee NOAXOASLY AN CPaBHEHUSI C WCXOA4HbIM MMMYNbCOM,

NPVHSAB A9 HEe 3HaYeHne T4 , paBHOe:

0,9 © - ona nunoobpasHon opmbI;

0,5 © - gna nonycuHycouaansHon opMmbl;

0,1 © - gna TpaneuengansHon opMbl.

HaHecTn Ha 3Ty e KamnbKy No AaHHbIM puUCyHKa B.4 NyHKTUPHbIE NMHWUW,
COOTBETCTBYIOLWME  rpaHMUaM  [[OMYCKOB  BblIOpaHHOrO  ANd  CpaBHEHWS
HOPMMPOBAHHOIO MMMYIbCA;

) HaNOXWTb KarnbKy C BblY4EPYEHHbIMW FPaHMLaMKM OOMYCKOB Ha OCLMMNorpammy
MCXOQ4HOM0 UMMYNbCa M OLEHUTb €ro hopMy MO pa3MELLEHWNIO BHYTPU MPaHUYHbIX
NMVHWUIA; €CN UCXOAOHBIN UMNYSbC YAAPHOTO YCKOPEHMS He pa3MeLlaeTcsl BHYTPU

rPaHUYHBIX NIMHUI, OLEHUTb POPMYy MCXOOHOrO UMMyrbca Mo AaHHbIM Ty, T U j,
cormacHo 6.24.2n b.2.4.3.

lMocnepoBaTtenbHOCTL onepauun Ans OLEHKM MonycuHycouaanbHon dopMbl
nMmnyrnbca - No pucyHky b.5.



PucyHok B.5. [NlocnepoBaTenbHOCTb onepauuu Ans oOueHKU
nosiycuHycomganobHoun oopmMbl UMNyrbca
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a - ocuunorpaMma UCXo4Horo UMnynbca; O - BbisiBEeHWE YCPEeLHEHHOro Npodmns
MMMYNbCOB; B - HOPMMPOBaHHasi hopMa MMNYIbCA; I - OLeHKa opMbl UMMyrbCca

PucyHok B.5

b6.2.4.5 [1na Toro 4To6bI GOnee onepaTtMBHO OLEHUTL (POpMYy MMMyrbca YAapHOro
YCKOPEHUS, O0MyCcKaeTcsl Monb3oBaTbCs TpadapeTaMmy HOPMUPOBAHHBIX (hopM,
N3roTOBMEHHbIMM 3apaHee, AN psiaa PUKCUPOBAHHbBIX 3HAYEHUIN ANUTENBHOCTH.

[ns atoro cnepyer:

- Ha n3obpaxeHne umnynbca ya4apHOro YCKOPEHUA Ha dKpaHe ocuunnorpadga
HanoxuTb  TpadapeT TakuMm  obpas3oMm, 4YTOObl  COBMECTUTb  OTPE3KM,
COOTBETCTBYIOLUME ASIUTENBHOCTA T

- BapbMpysa 3HAYEHWEM BEPTUKANbHOMO yCUIeHus ocuunnorpada, yCTaHOBUTb
3Ha4YeHe UCXOOHOro MMMyrnbca Y4apHOro YCKOPEHWs Ha O4HOM FOPU3OHTarlbHOM
YPOBHE C aMnnnTy4o0n YCKOPEHUS HOPMUPOBAHHOIO UMMYrbca Ha TpadlapeTe;

- MO pa3MeLLEHMIO UCXO4HOrO MMMynbCca BHYTPW rpaHuy, TpadiapeTa unm 3a mx
npegenamMmm OueHUTb GOpPMy WCXOOQHOTO WUMMyNbCa YAAPHOIO YCKOPEHWUs B
cootBetcTBMM C B6.2.4.1vmim 6.2.4.2n B.2.4.3.

6.25 OnpegeneHne OTHOCUTENBHOW aMMMTYObl YCKOPEHUSI  HarOXEHHbIX
konebaHun

OTHOCUTEMNbHYID — aMNIMTYyQy  YCKOPEHWUS  HanoXeHHblX  konebaHun o
onpenensoT Nno ocuunrorpaMmme UMMynbca yaapHOro YCKopeHus no dopmyre



(5.6)

roe Mg - OTKNOHeHVe nyda ocuwunnorpada oT JIMHUM YCPeOHEHHOro Mpodmns
MMNyrbca, COOTBETCTBYHOLLEE aMMNIMTYAE HaNOXeHHbIX konebaHun, Mm (geneHuve
CeTKn);

F - YyBCTBUTENbHOCTb oOcuusorpaga no BepTUKarnbHOWM oOcu, MB/MM
(oeneHwve ceTkn);

£ - KoachdmumneHT npeobpasoBanusa UMM, onpegeneHHbin coBmecTHo ¢ CY,

mB/(m-c -2) (MB/g) (HanpsikeHne n yCKopeHne B aMnimnTyaHbIX 3HAYEHUAX);

Jm - aMnNMTyga umnynbca yaapHOro YyCKOpeHust , M-c -2 (g).

b6.3 MeTog namepeHus napameTpoB ygapa no U3MEHEeHW0 CKOPOCTU Mpu yaape C
ncnonb3oBaHmem UM ¢ Hen3BeCTHLIM KO3 MEHTOM Npeobpa3oBaHms

OTO MEeTo4 KOCBEHHbIX M3MepeHun. CyTb ero 3aknivaeTcss B M3MepeHun
nrowaan ocumnnorpaMmmsl UMMNysibca NMKOBOIO YAapHOro YCKOPEHUs, onpeaerieHnn
N3MEHEHMS CKOPOCTU NpW yaape N pacyeTe Ha OCHOBaHUN AaHHbIX 3TUX U3MEHEHWUIA
3Ha4YeHWI NMKOBOIO Y4apHOrO YCKOPEHWS.

6.3.1 Annapatypa
Cxema wnsmepeHus u TpeboBaHMsi K annapatype - B COOTBETCTBUM C
TpeboBaHuamu b.2.1, 3a ncknovernem 6.2.1.5un b.2.1.7.

b.3.2 OnpegenexHne 3Ha4YeHnin NMKOBOIO y4apHOrO YCKOPEHWS
6.3.2.1 [Ona ygapHoro umnynbca oo opMbl 3HAYEHUS MMKOBOIO YOapHOro
YCKOpPEeHUs j,, BblYUCAAIOT NO dropmyre

Ay
ST.”

T

Ju =N

(5.7)

roe & - BepTUKarbHOE OTKIOHEHVE fyya ocuunnorpadha, COOTBETCTBYHOLLEE
MUKOBOMY YCKOPEHWIO NPpU yaape, MM;

Ay - ISMEHeHMe CKOpoCTU Npu yaape, M-C -1;

A - Mowaab ocuunmorpaMmmMbl MMMNyNbCa yaapHOro YCKOPEHUS, MM 2, KOTopast
OorpaHM4eHa KpuMBOM YCKOPEHUA W Y4aCTKOM OCUM BpPEMEHW, paBHbIM T U
BKINOYaKOLWMM B ce6s1 ANUTENbHOCTL OENCTBUSA NMUKOBOIO YAAPHOro YCKOPEHUS T U
Bpemsi, paBHoe 0,41 o ygapau 0,1t nocrne ygapa

[.T!" =U04t+ 1+ IIIJI*L);

T - MacwwTab ropmM3oHTarnbHOM WKarnbl ocuunnorpadga, c/Mm.

b.3.2.2 \ameHeHne ckopocTu npu yaape v, onpeaensemoe pasHOCTbI0 BEKTOPOB
CKOpPOCTEN NpoxoxaeHuss MepHon 6asbl 0O M nocne yaapa, BbIYUCASKT Mo

dopmyrie



roe L - pa3amep mepHou 6asbl, MM;

1,1, - BPeMs npoxoxmeHusi MepHoi 6a3bl 40 1 nocne yaapa COOTBETCTBEHHO,
C.

MepHaa ©a3za gorrkHa ObiTb XECTKO 3aKkpensieHa Ha cTeHae; pasmep f
onpenenstoT ¢ TOYHOCTBIO A0 COTbIX AONEN MUNNMMeTpa.

Bpems npoxoxaeHuss mepHon 6a3bl pekoMeHOYyeTCsi M3MEPSATb C MOMOLLbHO
doTogmoaa n ocumnnorpada corrfacHo cxeme pucyHka b.6.

PucyHok b.6. Cxema namepeHusi Bpe MeH1 nNpoxoxaeHus
MepHoM 6a3bl
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1 - ocumnnorpad; 2 - gotoguoa; 3 - anadparma; 4 - mepHas 6asa; 5 - UCTOYHUK
cBeTa; 6 - cTon UcnbITaTeNbHOro cTeHAa; 7- HaKoBarbHA

N

PucyHok B.6



MepHas 6a3a ABnseTca MNOABWMXHOW 3aCIIOHKOM flyda CBeTa, Nagarollero Ha
doToauoa. Npn nepekpbITMM Nyda CBETa nepen yaapom NPOUCXOAUT 3aTEMHEHME
doTogmoga W OOHOBPEMEHHbIM  3anyck Jnyda ocuwnnorpada. [llpyu  aTtom

9MEKTPOHHbLIN Jlyd (MKCUPYET Ha SKpaHe BpeM4 i), B TEYEeHNe KOTOporo gpotoamnos
HaxXOAUTCA B 3aTEMHEHHOM COCTOSIHUMN.

Bpewms t; coOTBETCTBYET BPEMEHUN NPOXOXOEHUA MepHOI Ga3sbl nepes yaapoM.
Mocne yoapa MmepHas 6a3a BHOBb NEPEKPOET Nyd CBeTa M 3aTeMHUT cdoToamnos

npu OBWXEHWUM cTorna cTeHda B obpaTHOM HanpasfeHuM B TeYeHUEe BPEMEHMU i,
COOTBETCTBYHIOLLETO BPEMEHN NPOXOXOEHNST MePHOM 6a3bl Ha OTCKOKE.

PacnonoxeHve dotoguona, AuvadparMm M UCTOMHMKA CBeTa, a Takxe
KOHCTPYKLMA MepHON ©asbl AOMmkHbl OblTb TakMMu, 4YTOObl M3MEpPEHME BpPEMEHM
NPOXOXOEeHNA MepHOM Basbl MOXHO ObIfio MPOBOAUTL HA y4acTKe, HaxogsLemMcs Ha
paccTossHUM 1-2 MM OT NOBEPXHOCTU COYAAPEHMS.

[onyckaetca npumeHATb nobble ApyrMe crnocobbl W3MEpPeHUs CKOPOCTH,
obecneyunBatoLLe NorpeLHoCTb n3mepeHus He 6onee £10%.

Ecnm moxHO npeHebpeyb adhpekTOM TOpMOXKEHUS (AN yOapHbIX CTEHO0B CO
cBobOOHO nMagalwmm CTOMOM), TO M3MEHEHMEe CKOPOCTM npu yaape bw
paccyuTbIBaKOT No dropmyrne

A= 2gH + .[dgh |

(5.9)
rge HJ.;E - BbICOTbI NageHna N OTCKOKa COOTBETCTBEHHO, MM;

£ - ycKopeHue cBoOOAHOro NageHns, M-C -2 .

6.3.2.3 Ecrm ¢hopmy umnynbca ygapHOro YyCKOPEHUs MOXHO KilaccudmumpoBaTtb
Kak nunoobpasHyo, TO 3Ha4yeHMe MUKOBOro YAApPHOro YCKOPEHUSI MOXHO
onpegenntb No cdopmyre

B 2

m - -
T

(5.10)

Ecnm dopmy nmnynbca ygapHOro YCKOPEHUS MOXHO KrnaccudmumpoBaTb Kak
nonycuHycouaarnbHyto, TO 3Ha4YeHWe MUKOBOrO YOAPHOro YCKOPEHUSI MOXHO
NpuBnKeHHO onpeaenuTb No dopmyre



6.3.2.4 NamepeHne ocTanbHbIX NapaMeTpoB yaapa
M3mepeHne [OnuMTenbHOCTM OEeUCTBUS MUKOBOrO yOapHOro  YCKOPEHUS T,

ANUTENbHOCTN (OPOHTA MMKOBOrO YAApPHOrO YCKOpEeHusl Ty , onpeaeneHne ¢opmbl
MMMynbca MUKOBOMO YOAPHOrO YCKOPEHWS, 4acToTbl f,, W OTHOCUTENbHOM

amMnunTyabl YCKOPEHUS HAMNOXeHHbIX konebdaHu o, crnegyet NPOBOAUTL B MOMHOM
cootBeTcTBUM ¢ B.2.3-B.2.5.

B.4 NamepeHne NMKoBOro yaapHOro YCKOPEHUs KpeLlepHbiM METO40M

6.4.1 MNpuHuKMn meToaa

KpeluepHbii MeToa M3MepeHus GOnbLUMX YCKOPEHUI NpU yaape OCHOBaH Ha
paBEeHCTBE MNpouM3BeAEeHHONW paboTbl MpuM  MeafieHHOM BO3L4EUCTBUN  CUMbl,
npunaraemon npu TapupoBaHUN KpeLuepoB, U paboTbl, NPON3BEAEHHON yOapoM B
N3MepsieMoM npoLecce, YTO MMeEeT MECTO NpU YCrioBum

fin=15,
(5.12)

roe f; - coBCTBEHHaa YacToTa MHEPLIMOHHOTO 3reMeHTa Kpellepa, KIu;

T - ANMTENbHOCTb AENCTBUS YAAPHOIo YCKOPEHUS, MC.

OT0 ycrnoswme BbINOMHAT NyTeM nogbopa Macchbl 1 MaTepnanos NHEPLIMOHHOTO
aneMeHTa W Kpewepa. YCKOpeHue ornpedensioT No pas3Mepy oTnedartka,
NOfy4eHHOro Npu yaape B pesynbTaTe Hakona Kpewepa OCTPUEM MHEPLMOHHOro
aneMeHTa, MNyTeM CpaBHEHUA pasmepa oTrneyaTka C [aHHbIMW TapUPOBOYHOM
KPUBOW.

B.4.2 KOHCTPYKLMS KpeLLepHbIX YCTPONCTB
OpHa 13 BO3MOXHbIX KOHCTPYKLINMIA KPELLepHOro yCTPOMCTBa, NPUrogHoro Ans

namepeHns yckopenui oo 500000 m-c-2 (50000 g), npvBeaeHa Ha pucyHke B.7.
MHepUMOHHBIN 3neMeHT (Teno) Takoro yCTPOMCTBa W3rOTOBMIAT M3 3aKarieHHOW

WHCTPYMeHTanbHoOM cTamm TBepaocThio 61..63 HRC,. 3HayeHve wmacchbl
NHepLMOHHOro Tena pekomeHayetca ot 5,0 oo 10 r npu 3HaYeHUN N3MEPSEMOrO

NMKOBOrO  ygapHoro  yckopenust  10000-500000 wm-c-2  (1000-50000 g)
COOTBETCTBEHHO. Yron KoHyca nogdbuparT akcnepmmeHTanbHo oT 90° go 120° B
3aBMCMMOCTM OT MaTepuana Kkpewepa W OIUTENbHOCTM umMnynbca. [nvHa

LUIMMHOPUYECKOM YaCcTN MHEPLMOHHOIO Tera pekomeHayetcs (2-3) d .

PucyHok B.7. [pumep KOHCTPYKLUNU KpeLuepHOro
yCTpOMUCTBA



1 - KOpnyC KpeLLepHOro YCTPOUCTBA; 2 - MHEPLIMOHHBIV 3reMeHT (Teno); 3 - KpeLuep;
4 - cTon UcnblTaTenNbHOro cTteHaa

PucyHok B.7

[na namepernin yckopenun cabile 50000 m-c -2 (5000 g) Kpeluep U3roToBnsOT
n3 anoMmmHus. Ouametp kpewepa 17 pekomengyetca ot 10 go 15 mm, a BbicoTa
(0,5-0,7) . MeHbLUMn AnaMeTp NPUMEHSIOT NP U3MEPEHUN BOMNbLUMX YCKOPEHMWN.
TopLoBble MOBEPXHOCTU KpeLuepa nosmpyoT.

Ona wn3mepeHun yckopeHun wMeHblwe 50000 m-c-z (5000 g) kpewep
M3roTOBNAIOT M3 CBUHLA B COOTBETCTBUM C pUCYHKOM B.8. Yalky nsrotoBnsaioTt 13
cTanu, naTyHu; TonwmHa CTEeHOK Yawkun 2-3 mm. NMpn 3anvBke Yallky HarpeBatoT 40
TemnepaTypbl NMaBfieHUs CBMHLA W NOCHEe 3anOfHEHUSA MEeOJIEHHO OXNaxdatT A0
HopMaribHoM Temnepatypbl ucnbiTaHun no [OCT 15150 (Bpemsa MNOHWXKEHWUS
Temnepartypbl - He MeHee 1 4). C BHYTPEHHUM OMAMETPOM KOpnyca MHEPLMOHHbIN
3MIEMEHT U KpeLlep ConpsararnTCA No CKOMb3ALWEN nocagke.

PucyHok B.8. U3roToBneHue Kpelepa

1 2

1
15-20

1 - cBMHeU;, 2 - Yallka

PucyHok 5.8

B KpewepHbIX YyCTpoOMCTBaxX, OCHOBaHHbIX Ha MPOAOSIbHOM OCTaTO4YHOM
aedopmaummn, 06 yckopeHun cyadT MO 3HaAYeHu nokasatens gedopmauum, B
yCTpOMCTBax, paboTalowmx Ha CMATUE OCTPUS KpeLlepa, - No AuaMeTpy NrowanKku
Ha ocTpue.
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6.4.3 TapupoBaHue KpeLlepoB

[ns BLINOMHEHMSA cepun n3amepeHn TpebyeTca NapTus Kpelepos He MeHee 24
LUT., N3rOTOBJIEHHBIX U3 OOHOTO MpyTKa aroMUHUA, Mean UM O4HOro Kycka CBUHLA;
12 KpeLuepoB HEOOXOANMBI AN CTaTUYECKOW KannmbpoBKKM, OCTarnbHbIE NCNOMb3YHOT
ANa M3MepeHUn yCKopeHun. [ns ctaTtuyeckon KanmbpoBKN KpeLLepoB KpeLlepHoe
YCTPOMCTBO YyCTaHaBnMBaKT Ha npecce (pucyHok b.9), rge nocnemoBaTernbHO

3afalT cTaTtudeckue Harpysku oy, O, &5, Oy | KOHTpOnMpyemble OUHaMOMETPOM,
npuyem 3HayeHus ' BbIOMpPaAlOT B 3aBUCUMOCTM OT 3HAYEeHWA MaccChbl

MHEPLMOHHOIO afieMeHTa 1 naMmepdemMbiX B npouecce yaapa yCKOpeHMVl:
L =i,
(6.13)

roe O; - cTatndeckasi Harpyska, H;

/i - yCKOpeHue, cooTBETCTBYIOWEE [, M-C -2;
m - Macca UHEPLMOHHOrO Tena, Kr.

PucyHok B.9. YcTaHOBKa KpeluepHOro yctpomcrtea Ha
npecce

oF

6

1 - noplweHb npecca; 2 - AMHaMOMeTp; 3 - MHEPUMOHHOe Terno; 4 - KpeluepHoe
YCTPOUCTBO; 5 - KpeLuep; 6 - cTorn npecca

PucyHok B.9

[ns Kaxgon cTyneHn Harpy3oK UCMOSb3YOT HE MeHEee TpeX KpeLlepos.

OnameTp nyHKW, OCTaBNSIEMbI MHEPLMOHHBIM 3IEMEHTOM Ha Kpeluepe,
N3MEpPSIOT C NOMOLLLIO MUKPOCKONA, NPy 3TOM HeOBXOAMMO AenaTb He MeHee Tpex
M3MEPEHN B KaXOOM M3 OBYX B3aWMHO MeprneHauKynapHbIX HanpasneHun. 3a
OKOHYaTemNbHbIN  AMamMeTp JyHKM MpUHUMAOT cpefHee apudmMeTmdeckoe U3
pe3ynbTatoB 18 nsmepeHun (LLecTb N3MepPEHU Ha Kaxabl U3 TPEX KpeLLepos).

Mo pe3ynbTaTtam ycpegHeHHbIX U3MepeHUn ¢ y4eToM ypaBHeHus (5.13) ctposaT
KPMBYIO 3aBMCUMOCTW YCKOPEHUSA OT AnameTtpa nyHku (pucyHok 5.10)



Dn = l'l‘r[.-i':],
(B.14)

roe D, - ycpegHeHHbI ouamMeTp NyHKWU Ha Kpellepe, MM;

J - yckopeHue, g.

PucyHok B5.10. lNocTpoeHue KpnBon 3aBUCUMOCTU
YCKOpPEeHUA OT AnamMeTpa JNIyHKU

ﬂnJL

PucyHok B.10

6.4.4 N3mepeHre NNMKOBOro yaapHOro YCKOpeHUs

[Ona wn3mepeHnss MNWKOBOrO YOAPHOIO YCKOPEHMSI KpeLlepHOe YCTPOMCTBO
yCTaHaBMMBalOT Ha CTON ygapHoro cTena. locre BbINOMHEHWS yaapa Kpellep
CHUMaIOT, U3MEepAT OMaMeTp FfyHKM U no rpadmky Tapuposku (pucyHok B.10)
onpeaendT 3Ha4YeHne NMKOBOrO yAapHOro yCKopeHus. Ecnu KpelwepHbln meTog, -
OCHOBHOE CpeACTBO W3MEPEHWUs YCKOpeHuW, To [Ana  nonydeHus 6onee
AOCTOBEPHbIX AaHHbIX O 3HAYEHUM NMUKOBOTO YCKOPEHUSA HEOBXO4MMO NMPOon3BECTU
Tpu yaapa, Kaxabln pa3 ycTaHaBnmBasi HOBbIW Kpellep. B aTom cnyyae 3HaveHve
MUKOBOIO YCKOPEHUSI ONpedensawT Mo cpegHMM  OaHHbIM, MOSyYeHHbIM  npu
NCNOMb30BaHUN TPEX KpeLLepoB.

6.5 OnpeneneHne onUTeNbHOCTU AENCTBUS YAAPHOTO YCKOPEHUS

b6.5.1 nntenbHOCTb OENCTBUS YAAPHOro YCKOPEHUS MOXET OblTb M3MepeHa Kak
BPEMSI HaXOXOEHUSA B KOHTaKTe MeTariM4ecKnx COyaapstoLLMXCA NOBEPXHOCTEN C
MOMOLLB0 ocumnnorpada [CxeMbl M3mMepeHut - (pucyHok b.11)] unn nobbiM MHBIM
meTogoM. [lopor cpabaTtbiBaHus ocuwunsorpadga HacTpamBarT HECKOSIbKO BblLLE
MageHus HanpskeHust Ha  pesucTope &1 NpU  pasoOMKHYTOM uenn 6Goinka-
HakoBarbHW. 3Ha4YeHVe CONpPOTUBIIEHUS pe3ncTopa &1 pekoMeHayeTcs NpuHMMaTh
paBHbIM 0,1-1,0 KOMm, pe3suctopa E2Z paBHbIM (5-10) Rl ; HanpsHKeHUs UCTOYHUKA
nuTaHus - 1-12 B.

PucyHok 6.11. CxeMbl uamepeHuum



2"

Y

r
1
&
SO R OO RN
—
L
X

J

1 - HakoBanbHs (OCHOBaHWMeE); 2 - 6oek (cTon); 3 - ocuunnorpad

PucyHok B.11

[onyckaetca uM3MepATb ONUTENbHOCTb AEVWCTBUS YOAPHOTO YCKOPEHMS T C
nomowpbto WM, wumelowero HeM3BEeCTHbIN KO3(MUMEHT npeobpasoBaHna W

CO6CTBeHHyPO PE€30HaHCHYIO HaCTOoTy j’,.:,, yOOBJIETBOPAOLLYH YCI1I0BUKO:

Fd

(5.15)

NMPUNOXEHUE B (cnpaBo4Hoe).
UHpopmaunOHHbIe AaHHblIe 0 COOTBETCTBUM
HacTosiwero craHaapTa ctaHgaptam MO3K

NMPUNOXXEHWE B
(cnpaBoyHOe)

Tabnmua B.1



HacTosawmn ctaHgapTt

CtaHgapTbl MOK

HanmeHoBaHMe
MmeToaa
UcnblTaHUM

Homep
MeToga
ncnbl-
TaHun

HanmeHoBaHue
MeToaa
UCMNbITaHWA

YcnosHoe
obo3Ha-
yeHue
meToaa

O0bo3Ha-
yeHve
cTaHgapTa
MOK

CTteneHb
COOTBETCTBUA

WcnbiTaHne
YAAPHYIO

NPOYHOCTb
(vcnbiTaHve 104)

Ha

WcnbiTaHve Eb
n
PYKOBOACTBO.
MHorokpaTHble

yaapbl

Eb

MOK
60068-2-
29: 1987

1 B HacToswem
CTaHOapTe, Kak 1 B
cTaHgapte MOK,
pPEXUMBI
NCnbITaHUN
yBSi3aHbI c
YCITOBMSIMU
aKcnnyaTaymu.
OpHako B
HacTOSILLEM
cTaHgapTe
yCTaHOBIEeHa
Oonee peanbHas
AavddpepeHumnaumna
cTeneHen
YKECTKOCTU
MCNbITaHUNA,
COOTBETCTBYIOLLAS
rpynnam ycrioBum
akcnnyatauun no
[OCT 30631. B

ctanHgapte MO3K
3HavYeHus
YCKOpEeHU ans
KOHKPETHbIX
yCroBum

akcnnyatauum B
psge crnyyaeB He
coBnagatot co
3Ha4YeHUsIMU
YCKOPEHUN,
YCTaHOBIEHHbIX
ang
COOTBETCTBYHOLLMX
yCcrnoBum
aKkcnnyatauum no
cTaHgapTam cepun
M3K 60721
"Knaccudmkaums
yCrioBum
OKpYy>KaroLemn
cpeabl”.
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2 B HacTtosiwem
cTaHgapte BblIbop
ANUTENBbHOCTU
nencTeusa
yAapHoro
YCKOpPEHUs
NpoBOAAT MCXOAs
n3 3HaYeHUN
HM3LWen
pe30oHaHCHOM
yacToTbl M3genus,
NMMKOBOTO yAapHOro
YCKOpPEHWs,
npeaBapuTenbHOro
HaTSKeHUs, yTo
aBnsaetca  6onee
npaBuUIbHbIM, YeMm
B cTaHgapte M3K,

rae BbI6Op
ONNTENbHOCTYN
JencTBusa
yAapHoro
YCKOpEeHUs1 yBA3aH
TONbKO co
3Ha4YeHnem
NMUKOBOTO yAapHOro
YCKOPEHWS.

3 B cTaHgapTe
MOK  wucnbiTanHue
Ha yAaPHYHO
NPOYHOCTb He
OTAEeneHo oT
ncnbITaHUA Ha
yAapHyto

YCTONYUBOCTD.




4 B HacTosiLem

cTaHgapTe ans
psaa crny4aeB
npenycMoTpeHa
BO3MOXXHOCTb
3aMeHbl
ncnbITaHUA Ha
BO34encTBme
yaapoB Ha 6ornee
yaobHble
NcnbITaHUSA Ha
BO3QeNCTBUE

Bnbpauumm, 4tOo B
MOK He
npegycMoTpeHo.

5 B HacToswem

cTaHpapTe
coyeTaHus
3HaYEeHUN
YCKOPEHWUI C
4YMUCIIOM yaapos
YCTaHOBIIEHbI  Ha
OCHOBE
npoBeaEeHHbIX
3KCNEPUMEHTOB B
€CTECTBEHHbIX
YCIOBUSIX "
aBnaTca  bonee

npaBuIbHbIMK, B
4acTHOCTW B psge
cnyyaeB - 6Gonee
XECTKUMN, 4eM B
ctaHgapte MOK

NcnbiTaHne
yAapHyto
NPOYHOCTL  MpU
BEpXHEM paboyem
3HaYEeHUN
NMUKOBOTO
yAapHoro
YCKOpEeHUs

Ha

104-1

WcnbiTaHve Eb
n
PYKOBOACTBO.
MHorokpaTtHble

ynape|

Eb

M3K
60068-2-
29: 1987

CootBeTcTBYET
MOK ¢ y4deTtom
YKa3aHHOro BblLLE
Aans AaHHOTO
UCnbITaHMA




Y CKOpEHHble
ncnbiTaHMA
YAAPHYIO
NMPOYHOCTb
3Ha4YeHun
NMMKOBOTO
YCKOpeHMS,
NpeBblLLAKOLLEM
BepxHee pabouee
3Ha4eHve

Ha

npw

104-2

Ncnbitanve
YCTOMYUBOCTb
npu BO34ENUCTBUMU
MeXaHN4YeCKnX
yaapoB
MHOFOKpaTHOro
aencTeung
[mcnbiTaHve
YAApHYo
YCTOMYNBOCTb
(ncnbiTanne 105)]

Ha

Ha

OnpegeneHve

yAapHou
YCTONYMBOCTU

OnpepgeneHve
rpaHuubl yaapHom
yCTONYMBOCTU
n3genvn, y3Ibl
KOTOPbLIX  UMET
npegBapuTensHoe
HaTshkeHne

105-1

105-2

WcnbiTaHve Eb
n

PYKOBOACTBO.
MHorokpaTHble

yaapbl

WcnbiTanve Eb
n

PYKOBOACTBO.
MHorokpaTHble

yaapbl

Eb

Eb

MOK
60068-2-
29: 1987

M3K
60068-2-
29: 1987

CM. ykasaHHOe B
nyHktax 1, 2, 3
HacTosiLen rpadebl
AN UCMbITaHUS
104

CootBeTcTBYET
MOK ¢ ydeTom
YKa3aHHOro BblLLE
ans AAHHOTO
ncnbITaHWA




NcnbiTaHne Ha
BO3gencTeune
OOMHOYHbIX
yaapos
(vcnbiTaHve 106)

McnbiTanne Ea
n

PYKOBOACTBO.
OAVHOYHbIN

yAap

Ea

M3K
60068-2-
27: 1986

1 B HacTtosiwem
cTaHpapTe

npoBefdeHa yBs3ka
YCINOBUA PEXNMOB

ncnbliTaHUN c
YCIOBUSIMA
akcnnyatauuu; B
cTaHgapte MOK
Takas yBs3Ka
OTCYTCTBYeT. B
HWXKHEN yacTu
psga cTeneHen
XeCTKOCTUN [MeHee
2000 mc-2 (200
9)l HaCTOALLEro
cTaHgapTa
yCTaHoBseHa
bonee pearnbHas,
yem B MOK,
AavdpdpepeHumnaumna
3HaYEeHUN
cTeneHemn
YXECTKOCTW
yCrioBum
ncnblTaHWAA,
COOTBETCTBYIOLLAS
YCIOBUSIM

aKcnnyatauum no
[OCT 30631. B

BEPXHEN yacTu
psaa
AndbepeHumnaymm
3HaAYEeHUN
cTeneHen
YKECTKOCTU no
HacTosLeMy
cTaHgapTy "
ctaHgapty MOK

coBnapgator.
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WcnbiTaHue

Ha

yoapHoM cTeHae

McnbiTaHue
konpe K-200

Ha

106-1

106-2

NcnbiTaHne Ea
n

PYKOBOACTBO.
OOVHOYHbIN

yAap

Ea

MO3K
60068-2-
27: 1986

2 B HacTtosiwem
CTaHgapTe BblOOp
ANUTENbHOCTU
nencTeus
yAapHoro
YCKOpPEHUs
NpoBOAAT MCXOAs
n3 3HaYeHUN
HM3LWen
pe30HaHCHOM
yacToTbl M3genus,
NMMKOBOTO yAapHOro
YCKOpPEHWs,
npeaBapuTenbHOro
HaTSKeHus, 4yTo
aBnsaetca  6ornee
npaBuUIbHbIM, YeMm
B cTaHgapte MOK,
rae BbIGOp
ANUTENBbHOCTU
JencTeusa
yAapHoro
YCKOPEHUs1 yBA3aH
TONbKO co
3Ha4YeHnem
NUKOBOIO
YCKOPEHWS.

3 HacTtosawmn
cTaHpapT
coaepxuT
OOMONHUTENbHbIN
MeToa,
OTCYTCTBYHOLLMA B
MOK, yTo
No3BONAET TOYHEE
OLIeHUTb Oonee
LLMPOKYO
HOMEHKNaTypy
n3genvmn

CootBeTcTBYET
M3K ¢ y4vetom
YKa3aHHOro BblLLe
Aans [AaHHOro
ncnbITaHWA




WcnbitaHe  Ha|[118-1 || - - - CootBeTtcTBYET
BO3EeNcTBuE MeToay 106-1
CENCMNYECKOro HacToALLEro
yoapa cTaHgapTa C
(ncnbiTaHne 118) orpaHN4yeHnsIMn
MeTtoabl - McnbiTanne Ea|| Ea, M3K CootBeTcTBYET
n3mMepeHus n npwno- 60068-2- | MOK
napameTpoB PYKOBOACTBO. |[XeHune A [ 27: 1986
yoapa OAWHOYHbIN
(npunoxexue bB): yaap,
npunoxexue A
Onpepnenenve Onpenenenve M3OK
dopMm  yoapHoro dopm 60068-2-
nMmnynsca n yAapHoro 27: 1986
A0MNyCKOB Ha uMmnyneca  u
yKa3aHHble AOMNYCKOB  Ha
dopmbl;  MeToabl yKa3aHHble
onpeaeneHns dopmbl;
NMMUKOBOTO MeToabl
yAapHoro onpeneneHus
YCKOpEHUS, MMKOBOrO
ANTENbHOCTU yaapHOro
AencTBus n yCKOpeHus,
CKOpoCTH ANUTENbHOCTH
N3MEeHeHUs OencTBuns n
3Ha4YeHnst CKOpOCTU
yaapHoro N3MEeHEeHs
YyCKOpPEHUS 3HavyeHus
yOapHoro
yCKOpeHusi
WcneiTanne Eb || Eb, M3OK To xe
n npuro- 60068-2-
pyKoOBOLCTBO. ||>keHne A || 29: 1987
MHorokpaTHble
yAapbl,

npunoxexve A




Onpepgenexve
¢popm
yaapHOoro
nMnynbca n
OOMNYCKOB  Ha
yKasaHHble
popmbl;
MeToabl
onpeneneHns
NMUKOBOIO
yAapHoOro
YCKOpPEHWs,
ONUTENbHOCTU
JencTeus "
CKOpPOCTU
N3MeHeHus
3Ha4YeHuns
yAapHoOro
yCKOpeHust

YK 002:006.1.05:006.354 OKC T51 OKCTY
19.060 0001
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