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1 PASPABOTAH deaepanbHbiM  GIOMKETHBIM  yupexxaeHnem «locyaapCTBEHHbIM  PeruoHanbHbIN
LIEHTp CTaHAapTU3aLMu, METPONOIUM W UCTIbITaHWIA B I. CaHkT-TeTepbypre u JleHuHrpaackomn obnactuy (SbY
«TECT — C.-lNerepbypr»), OTKPbITLIM aKLUMOHEPHbLIM 00LLEeCTBOM «Hay4HO-uccneaoBaTenbCkuii LEHTP KOH-
TPONsi U ANArHOCTUKM TexHUUeckux cuctem» (AO «HULL K»)

2 BHECEH TexHuuyeckumM kOMUTETOM Mo ctaHaaptusauum TK 183 «Bubpauumsi, yaap n KOHTPOnb TEXHU-
YEeCKOro COCTOSTHUS

3 YTBEP>XOEH V1 BBELEH B AEUCTBWE Mpukasom degepanbHOro areHTCTBa no TEXHUYECKOMY pery-
nMpOBaHUI0 U MeTpororuu ot 2 HoabpAa 2016 . Ne 1573-ct

4 BBEJEH BINEPBbIE

lMpasurna npuMmeHeHuUss HacMosAWeeo0 cmaHd0apma ycmaHoesieHbl 8 cmambe 26 @edeparibHo20 3aKoHa
om 29 uroHs 2015 2. Ne 162-®3 «O cmaHOapmu3ayuu e Pocculickoli ®edepauuuy. iHghopmayus 06 usme-
HEHUSIX K HacmosueMy cmaHdapmy nybnukyemcs 6 exe200HOM (110 cOCMOsHUIO Ha 1 siHeaps mekKyuieeo
200a) UHGhopMayUOHHOM ykaszamene «HauyuoHanbHble cmaHd0apmbi», a oghuyuanbHblli mekem u3meHeHul
U rOrpasoK — 8 eXXeMeCs4HOM UHGOPMaYUOHHOM yKazamene «HayuoHnanbHble cmaHdapmbi». B cnydae ne-
pecmompa (3ameHbi) uru ommMeHbl Hacmosueeo cmaHdapma coomeemcmaeyiouee yeedomneHue 6ydem ony-
6rukoeaHo 6 briuxaliliem 8bilTyCKe EXeMeCcsIHH020 UHhOPMaUUOHHO20 yKa3amens «HayuoHarnbHbie cmaH-
dapmbi». Coomeememeyiowias UHghopmayusi, yeeOoMIIeHUe U MeKCMbl pa3Mewialomes makke 6 UHgop-
MayuoHHol cucmeme obuiezo rosib30eaHusi — Ha ochuyuanbHOM cailime ®edeparnbHO20 azeHmcemea 1o
MEexXHUYeCKOMY pezaynuposaHuio U mMemporsoauu 8 cemu ViHmepHem (www.gost.ru)

© CraHpaptuHdopm, 2016

Hacrosiumii ctaHaapt He MOXET BbiTb NOMHOCTLIO UMM YaCTUYHO BOCMPOU3BEAEH, TMPaXKMPOBAH U pac-
NPOCTpPaHEH B KAYECTBE OchuLManbHOro nagaHus 6es paspelueHnss degeparnbHOro areHTCTBa No TEXHUYECKO-
MY PEryfMpoBaHuMIo U METPONOrUU
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BBeaeHue

3apadya Beibopa BUOPOCTEHAA BCTAET KaXkabli pa3, koraa Heo6XxoAUMMO NPOBECTU UCTILITAHUS HA BO3AEN-
cTBUE BUOpaLMK AN HOBOW NPOAYKLIMM UM NPOBECTU 3TN UCTIbITAHUS B PEXUME, paHee ANsi AaHHO NpoAYKLUMK
He npumMeHsaBLLeMCs. [pu 9TOM NPUXOAUTCA PELLaTh, KAKOMY M3 BAPUAHTOB OTAATb NPEANOYTEHME: NPUotpecTy
HOBOE UCnbITaTensHoe 06opyaoBaHUe, MOAEPHU3MPOBATL UMEIOLLEECH, apeHa0BaTbL 060pyA0BaHNUE Y APYION
ucnblTatenbHon nabopartopum unu nepeaaTb NPOBeeHNe UCTbITAHUI B NONIHOM 06beme cneLuanu3upoBaHHOM
nadopartopuun. B npouecce NpuHATUA PELLEHNs CneyeT yuuTbiBaTe psag DakTopoB:

- Lenb UCMbITaHuI [Hanpumep, onpeaeneHne BUGPONPOYHOCTY U (UNM) BUBPOYCTOWYMBOCTM B 3a4aHHbIX
YCMOBUSX OKpY>KatoLLein cpeabl (B pexkumMe 0ObIYHbIX MU YCKOPEHHBLIX UCNbITAHWIM); onpeferieHne AuHaMmuye-
CKMX XapakTepUCTUK KOHCTPYKLMW; AMArHOCTUPOBaHue; kanubposkal;

- TpeBboBaHUs K UCMILITAHUSAM;

- YCIOBUSI MPOBEAEHUS UCTIbITAHWUI [HanpUMep, ¢ BO3BY>XaeHWeM 0HOI0 UM HECKONbKUX TUMNOB BUGpaLmu;
TOJIbKO HA BUOPALMIO UMW B COMETaAHMM C APYTUMUW BO3AENCTBUAMU (HANPUMED, OAHOBPEMEHHOE NMPOBEAEHUE
BUOPALMOHHBIX U KNTMMATUYECKUX UCTbITAHWRA)];

- 0COBEHHOCTH UCNbITYEMOro obbekTa.

HacTosAwmit ctangapTt pacnpoCTpaHAeTca TOMbKO Ha BUOPOCTEHAbI, MPUMEHAEMbIE B UCMLITAHUAX HA
yAAPHYI0 MPOYHOCTb W yAAapHYO YCTOMYMBOCTb. YCTaHOBNEHHAs CTaH4apToM npoueaypa Boelbopa UcxoauT, B
nepByto ouepeab, U3 TPebOBaHWI K TaKMM UCnbITaHUAM. OAHAKO NOMb30BATENb CTaHAApTa AOMMKEH UMETHL B
BMAY, YTO Ha BLIBOP UCMbITATENLHOTO 060PYAOBAHNSA MOXKET CYLLECTBEHHO NOBNUATL cneuuduKa Kak yCcrnoBuii
UCMbITAaHWUI, TaK U UCMbITYEMOro 06bekTa.

Ecnu ucneiratensHoe o00pyaoBaHME MPEANonaraeTcs MCMonbL30BaTh B UCMLITAHUAX Pa3HbIX BUAOB,
TO 9TO TaKXke AOMKHO ObITb YYTEHO Npu ero Boibope. Tak, ecnu obopyaosaHme ByaeT MCNonb30BaHO Takke
B UCMbITAHUSAX HA BUBPOMPOYHOCTL MU BUBPOYCTONYMBOCTb, TO NMPU BbIGOpE cneayeT BMECTE C HACTOSLLUM
CcTaHgapToM pykoBoAcTBOBaTLCA pekomeHgaumusamm FOCT P UCO 10813-1—2011.

Heobxoanmo umets B BUAY, YTO BUOpOCTEHA (BUOBPOBO3OYAMTENDL) OTHOCUTCA K CIOXHbLIM Buagam 060-
PYAOBaHUsI, NPaBUIbHbINA BbIGOP KOTOPOro BO3MOXEH NULLL MPU COOTBETCTBYIOLLEN KBanudukauuun. B Takoii
CUTyauumu NoKynaTenb 3a4acTyio BeIHY>AeH 00palLaTbcs K NOMOLUM TPETLEN CTOPOHLI. Micnonb3oBaHmne HacTo-
SILLEro cTaHaapTa MoXET MOMOYb MOKYMNaTerto OLEHUTb, HACKOSbKO 060CHOBaHHLIM ByaeT peLueHue no Beibopy
BUOPOCTEHAA, NPeanoXeHHOe eMy TPeTbel CTOPOHON. KpoMe TOro, HacTosALMI CTaHAapT MOTYT UCMONb30BaTb
NPOEKTUPOBLLMKK U U3TOTOBUTENM UCNLITATENLHOTO 060pYAOBaHUSA, YTODbI OLEHUTEL COBPEMEHHbIE TpeBOBaHUS
pblHKa AAHHON NPOAYKLMN.
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HAUMWOHANBbHBIWN CTAHAOAPT POCCUNCKOWN OEQREPAUNMN

Bubpauus
PYKOBOACTBO NO BbiIbBOPY BUBPOCTEHAOB
O6GopyaoBaHue ans BOCNpPoOu3BeAeHUA yaapoB

Vibration. Guidance for selection of vibration generating machines. Equipment to be used in a shock mode

Data BBegeHus — 2017—10—01

1 ObnacTb NpUMeHeHusA

HacTtosiwmin craHgapT ycTaHaBnMBaET PYKOBOACTBO MO BbIOOPY BUOPALUMOHHBLIX YCTAHOBOK, UCNOMb3Y-
€MbIX B peXxumMe BOCNPOU3BEAEHWS YAAapoB, @ TAKKe METOAbl NPOBEPKM XapaKTEPUCTUK ITUX YCTAHOBOK.
[aHHOe pyKOBOACTBO MO3BOMSIET MONL3OBATENIO OLEHUTL BO3MOXHOCTU BUGPALMOHHOM YCTAHOBKU U €€ COo-
CTaBHbIX YacTel (BMOPOCTEHAa, yeunuTens MOLLHOCTU U CUCTEMbI YNPABIIEHUS) MO BOCNPOU3BEAEHUIO yaap-
HbIX PEXUMOB B (DOPME OLMHOYHBIX YAAPOB UMW BPEMEHHbIX peanu3auuii, OnpeaeneHHbIX Yepes 3aaaHHyo
hopMy yAapHOro cnekrpa.

Hactoawmn crangapt pacnpocTpaHaerca Ha BUBPOCTEHAbI, MPUMEHSAEMbIE ANA BOCNIPOU3BEAEHUS NO-
BTOPAIOLLMXCA YAAPOB (YAapHbLIX MPOLIECCOB) C LiENbI BOCMPOU3BECTU YCIOBUA BO3AENCTBUSA HA UCTILITYEMbIV
0ObeKT cornacHo craHaaptam cepun MOK 60068 ([1] — [5]), a Takke B UENAX BbiBNEHUs «cnabbix» MECT B
KOHCTPYKLMKU OOBbEKTA.

B HacTosLeM cTaHAapTe paccMaTpUMBaETCs HECKOSbKO cnocoboB obecneveHns 3aaaHHOrO ABWKEHUS
UCMOMHUTENBHOrO opraHa BUBPOCTEHAA: C NOMOLLLIO UMNYLCOB NPOCTON hOPMbI I YEPES CNOXHbIE Nepe-
X0ZHble npouecchl. BocnponseeaeHune TpebyeMbix nepexoaHbIX NPOLECCOB OCYLLECTBSETCA Yepes ynpasne-
HWE UCMBLITAaHUAMMU MO 3aAaHHOMY YAapPHOMY CNEKTpY.

McnbiTaHuAa Ha yaapHylo NPOYHOCTb M YCTOMYMBOCTL 4acTO COYETAIOT C COOTBETCTBYIOWMMU BUGpaLu-
OHHbIMM UCNbITAHUAMU. CTEHA, NPUMEHAEMDIN B BUOPALMOHHBIX UCMILITAHUSIX, MOXKET ObiTh TaKkke UCNONb30-
BaH B UCNbITAHWAX HA yaap B TOM Crny4ae, eCnu OH yAOBNETBOPSET TpebGoBaHMAM K UCNLITAHWSAM NO Auana-
30HY 4acToT U cnocobeH obecneunTb 3agaHHbIe NpeaenbHbie 3Ha4YEeHUs NapameTpPoB ABUXXEHUS: YCKOPEHUs,
CKOPOCTU U NepeMeLLeHus. XapakTepUCTUKU OCHOBHbIX TUNOB BUGPOCTEHAO0B NpuBeaeHbl B [6] — [8].

Bo3amOXHOCTb MCNonb30BaHWA BUOPOCTEHAA ANS BOCNPOU3BEAEHUSI UMNYIILCOB KNAaccU4eckon hopmbl
paccmarpusaetcsa B npunoxeHuu A. Metoabl npoeBepkn (NOATBEPXKAEHUS) HEKOTOPbIX XapaKTepucTuK Bbpo-
CTEeHZ0B NpuBeAEHbl B NPUNOxXeHnax b u B.

2 HopmaTtuBHble CCbINKKN

B HacTosLLeM cTaHAapTe UCNOMb30BaHbI HOPMATUBHLIE CCbITKU HAa Crieaylowme CTaHaapThbi:
FOCT P NCO 2041 Bubpauus, yaap U KOHTPOIb TEXHUHECKOTO COCTOSIHUA. TEpMUHLI U onpeaeneHus
FOCT UCO 5348 Bubpauus u ygap. Mexannueckoe KpenneHue akcenepomeTpos

MpumeyaHue —pK NONb3OBAHUN HACTOSALMM CTaHAAPTOM LienecoobpasHo NpoBepUTL AeHCTBUE CCbINOY-
HbIX CTaHAapPTOB B MHDOPMALMOHHOR cMcTeMe O6LLero nonb3oBaHUs — Ha ohULManbHOM CaiTe HaLWOoHarBHOTO opraHa
Poccuiickoin defiepaumn no ctaHaapTUsauum B ceT MHTEpHET UK MO eXerogHoMy UHPOpMaLUMOHHOMY ykasaTtento «Ha-
LiMoHanbHble CTaHAapTbl», KOTOpbI ony6nukoBaH Mo COCTOSIHUIO Ha 1 AHBaps TEKYLLEero roAa, 1 No BbiNyckaM exemecs -
HOro MHPOPMaLMOHHOrO yKasaTensa «HaluuoHanbHele cTaHaapThi» 3a TEKYLUMiA rof. Ecnu 3aMeHeH cebinoyHblii cTangapT,
Ha KOTOpbIA AaHa HefaTupoBaHHas CChlflka, TO peKOMeHAYeTCs UCMoNb3oBaTh ASNCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa
C Y4ETOM BCEX BHECEHHBIX B JaHHYH BEPCUI0 U3MEHeHMA. ECn 3aMeHEH CChINOYHbIA CTaHAapT, Ha KOTopbIi faHa AaTu-
poBaHHasA cchifka, TO PEKOMeHAYETCS UCNONB30BaTh BEPCUIO 3TOT0 CTaHAapTa € YKasaHHbIM BhilLe rofoM YTBEpXAeHUs

M3paHue ocpuymanbHoe
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(I'lpMHFlTI/IFl). Ecnu nocne yTBepXaeHUa HacToAlero ctaHgapTa B CCbINOYHbLINA CTaHAapT, Ha KOTOpLIW flaHa AaTupoBaHHas
CChlJIKa, BHECEHO U3MEeHeHUe, 3aTparMeatroLee NoNoXeHue, Ha KoTopoe AaHa CChiJlka, TO 3TO NoNOXEeHUe peKOMEeHAYETCA
MPUMEHATL 6e3 y4qeTa JaHHOro U3MeHeHuUs. Ecnu ceblnoudHbli CTaHAapT OTMEeHeH 6e3 3aMeHbl, TO NONOXeEHMWE, B KOTOpOM
AaHa CChlJTIKa Ha Hero, pekoMeHayeTCcAa NPUMEHATEL B YacTu, He 3anaI'MBaIOIJ.leVI 3TY CChbINKY.

3 TepMUHbI U onpeaeneHns

B HacTosileM ctaHgapte npuMeHeHsl TepmuHbl no FOCT P UCO 2041, a Takke cneayiowme TEPMUHBI
C COOTBETCTBYHOLKMMUK onpegeneHnamn.

3.1 HOMUHanbHas Harpy3kKa: YkazaHHasa u3rotoBuTenem makcumarnbHas Harpyska, ucnonb3yemas ansi
ucnbiTaHuit BUBpoCTeHaa.

3.2 KOHTpONbHasA TovkKa: Touka kpenneHus obpasuya, GnuxanLLas K LeHTPY MOBEPXHOCTU CTona Bubpo-
CTeHAaa.

MpumMmedaHue—Ecnu Ha cTone BI/I6pOCTeHAa €CTb TOYKa KpenneHus, obnapgarolan Gonee XecTkol MexaHu-
YEeCKON CBA3BIO C KOHCTPYKLUER cTona, TO €€ NPUHUMAIOT B Ka4€CTBE KOHTPOITLHOM.

4 O6wue nonoxeHus
4.1 MpeunmyuwiecTBa NPUMEHEHUA BUOGPOCTEHAOB

MpumMeHeHne BUOPOCTEHA 0B B MCMBITAHUAX HA yaap v TPAHCMOPTHYIO TPSACKY obnagaeT cneaylowmmm
NPeUMyLLEeCTBaMm Mo CPaABHEHUIO C TPAAULIMOHHBIMU YAAPHLIMU CTEHAAMU:

- BO3MOXXHOCTb MUCMONb30BaHMA CTAHAAPTHLIX NpUcnocobnexunii BUGpocTeHaa Ana KpenneHusa UCnbITy-
emoro o6pasua;

- COKpaLLleH1e BPEMEHN Ha NOArOTOBKY K MCNbITAHUAM,;

- yrny4LueHne BoCrnpou3BoAUMOCTM YCIOBUIA UCNLITAHWUIA;

- BO3MOXHOCTb BOCMPOU3BEAEHNS YAAPHBIX NPOLECCOB CMOXHOW (hOpMbI;

- NPOCTOTa HaCTPOWKKU Ha HOBBIWA TUN YAAPHOTO BO3AEHCTBUS;

- NyyLmMe BO3MOXHOCTU YNPaBneHUa UCMbITAHUSAAMU, B TOM YUCHIE, BO3SMOXHOCTbL H0ornee To4YHO BOCNpous-
BeCTU OPMY KNaccuyeckoro yaapHOro UMnynbeca;

- 3HA4YUTENBLHO MEHbLLWIA YPOBEHb HEXXenaTenbHbIX ((DOHOBLIX) konebaHwuii B BOCNPOU3BOAUMOM BO3aeN-
CTBUMN.

4.2 OrpaHU4YeHUA Ha UCNosib30OBaHMe BUOPOCTEHAOB

[na BocnpousBeaEeHUA yAapHbIX PEXXUMOB 0ObIYHO UCMONb3YIOT SN1EKTPOAUHAMUYECKUE UNKN TMAPABIIU-
yeckue BMBpocTeHabl. JaHHOe ucnbiTaTrenbLHOE 060pyAOBaHME NPU HAaNUUMK COOTBETCTBYIOLWEN LUudpoBon
CUCTEMbI YNpaBneHWs CnoCoBHO reHepupoBaTh Kak yAapHble UMNYNbCbl KNAaccu4eckon chopMbl (Tpaneueu-
AanbHbI, NMNO0Gpa3sHbii B hOpMe NONyCUHYCOMAbI U Ap.), Tak U BPEMEHHOW NPOLECC NPOU3BONLHOMO BMAA,
YAApPHBIK CNEKTP KOTOPOro COOTBETCTBYET 3aZaHHOMY. BMecTe ¢ TeM 3nekTpoanHaMUYECKUin U ruapaenuye-
CKMii BUBpOCTEeHAbI 06naaaioT orpaHUYeHHbIMU BO3MOXKHOCTSIMU N0 BOCNPOU3BEAEHUIO BO3BY>kaeHUs ¢ 60sb-
LWUMMW 3HAYEHUAMM CKOPOCTU U NEepeMeLLEHUS.

Opyrue orpaHnMyeHns NPUMEHEHUs BUOPOCTEHAOB CBSA3aHbI C MAKCUManbHbLIM YCKOPEHUEM WU MaKCu-
ManbHOW ANUTENLHOCTLIO UMNyNbca. Ecnu ycnosua ucnbiTaHuin npeanonaraioT CO34aHME OYEHb BbICOKUX
YCKOPEHUI Unu UMNynbCcoB G0NbLLON ANMUTENBHOCTU, TO Arsi UX peanu3auun MOXET 0Ka3aTbCA HE0OX0AUMbIM
MCNONb30BaTh TPAAULMOHHBLIE MEXAHUYECKUE YAAPHBIE CTEHABI.

4.3 NpuHUMNBLI NpUMEeHeHUA BUOPOCTEHAA ANA BOCNPOU3BEAEHUA YAAPOB

Ha oueHKy BO3MOXHOCTM UCNONb30BaHUs BUBPaLMOHHOI YCTaHOBKM ANA reHepupoBaHUs yaapoB BNUsiET
MHOFO ¢hakTOpOB, CPeaun KOTOPbIX Macca UCNLITYEMOro 06bekTa U ero AMHaMUYeckue XxapakTe pUCTUKM Urpaitot
Gonee BaXKHyI0 Ponb, Y€M, HANPUMEP, B UCTILITAHUAX HA FTAPMOHMYECKYIO UK CnyYaliHylo Bubpauuio. OBbI4HO
MMKOBOE 3HAYeHWEe BbIHYXAAIOLWENA CUIbl, KOTOPOE MOXET obecneuntb BUOPOCTEHA NpW BOCNPOU3BEAEHUM
yAapa, Tonbko B 4Ba WK TPU pasa npeBbiLLaeT HeobxoauMoe Ans CO34aHNS rapMOHUYECKOn BUOpaLmm, 4To-
Obl KOHLUEHTpauua 3Heprum Ha HebOonbLUOM WHTEpBasie ANUTENbLHOCTU yaapa He NpuBOAMMNA K Ype3MepHO
GonbLIOMY neperpesy NOABUXHON CUCTEMbI BUOPOCTEHAA.

MakcumanbHO JOCTMXUMBIN YPOBEHb YCKOPEeHUst (Mpu YCrOBWUM, YTO BUOPOCTEHA cnocobeH pasBuTb
JOCTaTo4HYI0 CUNY) MOXET 6GbiThb B 1Ba MNW TPU Pa3a Bblle CPeIHEKBAAPATUHHOTO 3HAYEHUS YCKOPEHUS, Npu-
MEHSIEMOTO MPW UCTILITAHUAX Ha CriyyaiiHyio Bubpaumio. MakcumarnbHOe BbIXOAHOE HaMpsiKeHWE yeunutens
MOLLIHOCTU U KO3(PPULMEHT ycuneHust no ckopocTu BuGpocTeHaa onpeaensioT OrpaHUYEeHUs1 Ha CKOPOCTb

2



rOCT P 57210—2016

[ABWXEHUS CTONa, XOTS MaKCMMAarbHOE HanpsbKEHUE MOXHO M3MEHWUTb, UCMONb3ys COOTBETCTBYIOLLMIA corna-
cylowuii TpaHcchopmarop. CambiM GOMbLUMM OrpaHUYEHUEM, ONPEAENSOWMM BO3MOXHOCTU BUOPOCTEHAA
BOCMPOM3BOAUTbL yAapbl 3a4aHHON hOpMbl, SIBMIAKOTCA Npeens! xoaa cTona. 3T0 CBA3aHO C TeM, YTO CTON
nocrne BOCNPOW3BEAEHMSI UMMYNbCA AOMKEH OblTb BO3BPALLEH B CBOE MCXOAHOE MOMOXEHWe, a 3Ha4uT nepeq
M NOCne OCHOBHOW YacTW UMMYNbCa YCKOPEHUS JOMKHbI GbiTb MPEAYCMOTPEHbI COOTBETCTBYIOLLME (DOPMUPY-
jowme umnynbcbl. Ha rpacdukax nepemerteHus (CM. pucyHku A.1 u A.2) BUAHO, YTO camble BonbLume nepe-
MELLEHUA CBA3aHbl UMEHHO ¢ HOPMUPYIOLLMMU UMNYNbCaMM, MOSTOMY BUA (hOPMUPYIOLLMX UMMYNBCOB U UX
YPOBEHb OTHOCUTENBHO NMMKOBOIO 3HAYEHNS OCHOBHO YaCTH MMMYNbCa CYLLECTBEHHO BMUAIOT HA TpeGoBaHUS
K nepemeLleHuto, obecnevymsaemomy BuBpocTeHaom.

4.4 Knaccudukaums ncnbiTaHi Ha yaap ¢ NpMMeHeHneM BUOPOCTEHAOB

4.4.1 BocnpousBegeHue MMNyJribca Knaccu4eckom gpopmsl

CTaHgapThbl, yCTaHaBNMBAaOLWME METOALI UCMIbITAHUIA Ha yaap, TpebyloT, YToObl ucnbiTatensHoe obopy-
JoBaHve 6bino cnocobHO BO3AENCTBOBATb HA MCMbITYEMbI 0OpaseL, yaapHbIM UMMNYNbCOM OAHON M3 Tpex
knaccuyecknx opm (NnooBpasHbiM C MUKOM B KOHLE, NOMYCUMHYCOMAANBHLIM UMM TpaneueuiansHbiM)
3aaHHOW XeCTKOCTbI0. [pu 9TOM Takue CTaHaapTbl HEe YCTaHaBNMBAKOT TpeboBaHWUA K yCTPONCTBAM, BOCMPO-
M3BOASALLUMM 3a4aHHbIE UMMNYIIbChI.

YUtoObl BUGPALMOHHBI CTON NOCNE BOCNPOM3BEAEHUS yaapa Npuxoans B CBOE HaYarnbHOe MOMNoXeHue,
BOCNPOM3BOAUMbIV YAAPHLIA MMNYNbC YCKOPEHUS KNAacCUYeCcKon (PopMbl AOMKEH AONOMHUTENBHO COAEMKATb
hopMupyIoLLME UMNYILChI, PACNONOXEHHbIE HEMOCPEACTBEHHO A0 U Cpasy Mocne MHTepBana, Ha KOTOpOM
onpeaeneH Knaccuyeckuin UMnynbc (CM., Hanpumep, pucyHok A.1). AMnnuTyaa opMupyoLwLmx UMMNynbCOB
COCTaBNAET Manyo 400 NUKOBOrO 3Ha4YeHUs OCHOBHOIO MmMnynbca. B atom cnyyae cron, Ha KOTOpPOM ycTa-
HOBINEH UCMbITYEMbI 06pasel, CHa4yana pa3roHsitoT, 8 OCHOBHON yAAapPHbIA UMMYNbC POPMUPYETCA BO BpeEMS
OTCKOKa CTOMna B KOHLE €ro TPaeKkTopuu.

Ytobbl hopmMa MMMyNbCa HE BbIXOAWMA 3a 3afaHHble npeaens! 40nycka, UCNOMNb3YIOT UTEPATUBHBLIN pe-
UM ynpasneHus yaapom. BHayane npyMeHsIoT UMMYNbCbl Manoro YpoBHSA, ANs KOTOPbIX aHANU3NPYIOT cUrHan
YCKOPEHUS B KOHTPOMNbHOW TOYKe. PacCuMTLIBAOT OTKMOHEHWE OT 3a4aHHOW (POPMbl U U3MEHSAIOT CUrHan 3a-
JaloLero reHeparopa Takum o6pasom, 4Tobbl CKOMMNEHCUPOBAaTbL MONYYEHHbIE OTKIOHEHus. [poueaypy BO3-
Oy>XgeHus MMNyNbCOB Masnoro YPOBHA MOBTOPSAIOT A0 TeX Nop, Moka nonyyeHHas hopma umnynbca He Oyaer
HaxoguTbCA B npegenax gonycka. [locne aroro ypoBeHb UMNYNbCa NOCTENEHHO NOBLILLAIOT, KOHTPONUPYA NPU
3TOM (pOpMYy curHana, Ao Tex Nnop, Noka He ByAeT AOCTUTHYT YPOBEHb, COOTBETCTBYIOLUMI 3a4aHHOMN XKXECTKOCTU
UCNbITaHW. PaHee nNpu UCMONMb30BaHMM MEXAHUYECKMX CTEHAOB ANA TaKOW Npoueaypbl HACTPOVKU UCNONb30Ba-
M UMUTATOPbI HArpy3ku, UTOObI HEe Neperpy3uTb UCTILITYEMbIN OOBLEKT A0 Ha4Yana OCHOBHBIX UCNLITAHUA.

4.4.2 BocnpousBeaeHne BO3AeUCTBUA € 3aA4aHHbLIM yAAPHbLIM CNEKTPOM

MeTO,CIbI UCNbITaHUA C 3aJaHHbIM yAapHbIM CNEKTPOM 4aCTO UCNONbL3IYIOT B TEX Cny4vanx, Korga Hy>XHO
MaKCuManbHO Noxoxxe UMUTUPOBAaTbL YCIOBUSA ANHAMUYECKNX BO3ﬂeFICTBMl71 Ha ucnbiTyemoe nsaenue npu ero
peanbHOM NpUMeHeHUU. YTo6bl UCNbITaHUS ObinU BOCNPOU3BOAUMBIMU U COOTBETCTBOBANN pPeanbHbIM YCno-
BUAM NPUMEHEHUA usgenusa, Npu nx NPpoeKTUpoBaHnn cneayet y4ntbiBatb OCHOBHbLIE NPpUHLUUNLI UCNONb30Ba-
HUA yAAapPHbIX CMNEKTPOB.

B HacToswee Bpemsi 60nbLUYyIO YACTb UCTILITAHUI HA yaap NPOBOAAT C NPUMEHEHUEM UMNYNbCOB B hop-
Me nonycuHyconabl. OaHAKO NpU UCMbLITAHUAX C UCTONb30BAHMEM 334aHHOTO YAAPHOTO CNEKTPa CNOCOOHOCTL
TECTOBOro BO3AEMNCTBUS CTUMYNUPOBATL Pa3sBUTUE NOBPEXAEHUA UCNLITYEMOro obpasua 3aBUCUT HE TOMNbKO
OT NUKOBOFO 3HAYEHUSI U ATNIUTENBHOCTU UMMYILCA, HO U OT pacnpeaeneHnsa SHeprun no ero cnekTpy. Moatomy
B UCNbITaHUAX AaHHOro Buaa B Ka4ecrBe 3ajaloLlero curHana npeanovturernibHee ncnonb3oBatb BPEMEHHYIO
peanu3aumio NPOM3BONbHOIO BUAA, HO TaKylo, YTOObLI HA COOTBETCTBYIOLLIME XapaKTepHble YacToThl o6pa3ua
npuxoannacb COOTBETCTBYIOLLIAA 40N SHEPrun curHana. Takon noaxoa ABNsAETcsA secbMa I'M6KMM, NOCKONbKY
no3BonsAeT 060MT MHOTME OrpaHUYEHUs], CBA3aHHbIE C UCNOMb3YEeMbIM UCTIbITaTENLHLIM 060PYA0BaHUEM, 3A
cyeT BbIbOpa noaxoasLei opMbl curHana. Hanpumep, UCnbiTaHUA B COOTBETCTBUM C BOEHHBIM CTaHAAPTOM
[6] npeanonaraioT BOCnNpon3BegeHUe 3a4aHHOIO yaapHOro CNekTpa, HO B TEX Cry4vasx, Korga KOHTposnb yaap-
HOTO CNEKTpa HEBO3MOXEH, [OMYCKAIOT UCMONb30BaTb BO30Y)XAEHME Cry4yaiHOl LUMPOKONONOCHON Bubpauu-
el UM yaapHsIMU UMNYNbCaMMU NUNO0BpPa3HoOl (poPMbI C MUKOM B KOHLLE.

B ucnbiTaHusax gaHHoro suaa obpasel 06blMHO BO30YXXAAIOT nepexoaHbiM NPoUeccoM ¢ HeBOnbLUMM
NUKOBLIM 3HA4YEHNEM, NPOBOAAT U3MEPEHUe yaapHOro CnekTpa n CONoCTaBnAtoT ero ¢ 3ajaHHbIM, Nnocne Yero
cucTeMa ynpaBrieHUA BHOCUT B CUrHan Heobxogumble M3MeEHeHus. Mpoueaypy MOBTOPSIOT HECKONMbKO pas
[0 Tex nop, noka »xenaemas cdopma yaapHoro criektpa He 6yaeT 4OCTUrHyTa, U 3aTeM NPOBOAST UCMbITAHUA
obpasua ¢ 3aJaHHON XKECTKOCTbIO BO3aeNcTBUSA. Bua 3agaBaemoro yaapHoro cnektpa MOXeT ObiTb BbiGpaH
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M3 HECKONbKUX CTAHAAPT30BaHHbLIX JOPM UNK NONYYEH B pesynbTare aHanu3a AMHaMUYeCKUX BO3AENCTBUIA
Ha u3fienue B peanbHbIX YCOBUAX €0 NPUMEHEHUS.

5 XapakrepucTuku BUbpocTeHaa

[BwxeHune cTona BUGpOCTeHAa MOXET ObITb ONpeaeneHo Yepes yaapHbIi CNEKTP Unu 3aaaHo B hopme
COOTBETCTBYIOLLEH akceneporpammsl. [ae ato Heo6xoauMo, J0IMKHbI ObITb ONpeaeneHbl crieaylowme xapak-
TepucTuku BUGpOCTEHAA (BMECTe C I0MYCKaMM):

a) ¢hopMbl BOCNPOU3BOANUMBIX UMNYSILCOB;

b) amanasoH U3MEHEeHMit CKOPOCTM CToNa;

C) MaKCMManbHbIN pasMax nepeMeLLeHns cTona;

d) avana3oH BOCNPOM3BOAMMbIX MUKOBLIX 3HAYEHUI UMNYNbCOB YCKOPEHUS;

e) dopmupyiomMe UMNyNbChl 40 U NOCAE OCHOBHOM YaCTU UMNYNbCA YCKOPEHUS;

f) Anana3oH ANMTEeNbLHOCTEN MMNYILCOB;

g) AnanasoH 4acToT BOCNPOU3BOANMOrO yAapHOro CnekTpa;

h) paspeleHue no vacrore;

i) Macca ctona u o6was macca NnoaABUXHON CUCTEMbI BUOPOCTEHAA;

j) MakcumanbHas XeCTKOCTb, MPOYHOCTL U AeMncupoBaHue CTona BUGpoOCTeHAa;

k) 4acToTbl COGCTBEHHbIX kOnebaHui CTona;

I) cobCcTBEHHbIE YacTOThI BUDPOCTEHAA NOCNE €10 YCTAHOBKU HA (OyHAAMEHT;

m) o6wwme pasmepbl BUOpOCTEHAA U €ro YacTen, BKIoYasi pa3Mepbl CTona U Mx BCNOMOraTerbHbIX
npucnocotnexHun;

n) pasMepbl, MacCbl U METOABI KPENMEHNUA PEaKTUBHBLIX Macce;

0) MakCMMarnbHbIN pasMep U Macca UcnbiTyemoro o6pasya;

p) cpeacTtsa KpensneHus ucnbiryemoro obpasua n akcenepoMeTpoB;

q) 4ucno yaapos (yaapHblX UMNYNbCOB), KOTOpPbIe BMOpOCTEHA CMOCODEH BOCNPOU3BOAUTL B €AUHULYY
BPEMEHM, UINN MUHUMATbHBINM MHTEPBAn BPEMEHU MeXay AByMs NOCNEA0BaTeNbHbLIMU yapamMu (MMMNyIbCamu);

) XapakTepUCTUKM U3MEPUTENBHON CUCTEMBI;

S) MECTOPAaCNONOXEHUE LIeHTPA TSHKECTU CTONA C YKa3aHUEM BIIMSAHUA HA AMHAMUKY IBUXKEHUSA CcTONa
HeLeHTparnbHO YCTaHOBKM UCNBITYEMOro 06pasua;

t) ponycTMMBIN AuanasoH U3MEHEHUs KnumaTuyeckux hakTopos (Temneparypa, BNaXHOCTb U T. A.).

6 PexkomMeHpauum no BbIOOPY BUOpoOCcTeHOA
6.1 OOwMe NonoxeHus

XapaktepucTtuku BMBpocTeHaa, NPMMEHSAEMOrO A5 BOCNPOU3BEAEHNUA yaapOB, AOMKHbI ObiTh yCTa-
HOBMEHbI €r0 N3rOTOBUTENEM.

Bcneacreue 0coboii BaXKHOCTU BO3MOXHOCTU KOHTPOMMPOBATL B NMPOLIECCE UCMbITAHUI NepemeLLeHne
cTona BubpocTeHaa xenaTtenbHo, YToObl MakCUManbHbIii pasmax nepeMeLLeHusi npu BOCNPOU3BEAEHMU Ne-
pexoAHbIX NpoLeccoB Bbin He MeHee 50,8 MM (nydLue He MeHee 63,5 MMm). MoaToMy LenecoobpasHo BbIGuU-
patb BUOpocTeHa ¢ 60MnbLIMM X040M NOPLLHS.

Jpyrumu KOHCTPYKTUBHBIMU OCOBEHHOCTAMM BUOPOCTEHAA, MO3BONAIOLMMU FEHEPUPOBaTL 3aAaHHbIe
yAapHble BO3AEHCTBUSA, ABNAIOTCS:

- O4eHb XKEeCTKUe KPOHLUTENHbI KpenneHus BubpocTeHaa, crnocobHble 06ecneynTb ero HagexHyio ono-
py. OBbI4HO Takue KPOHLUTENHbI BMECTE C CEMCMUYECKOW Maccol (hyHAaMeHTa npeaycmaTpuBatoTcsi KOH-
CTpyKuueit BUGpOCTEHA0B, KOTOPbIE NPEeANonaraeTcst UCNomnb30BaTh B PEXMME yAapoB UMW B UCMLITAHUAX
Ha HW3KOYaCTOTHYIO BUBpauuio;

- HanMuue BHYTPEHHEN CUCTEMBI OMOpbI (LIEHTPUPOBaHKs) koprnyca BUBpocTeHaa, NO3BONAWOLLEN ne-
peMeLlaTk ero B BEpTUKanbHOM HanpaBneHWn B 3aBUCUMOCTU OT Macchl UCnbITyemoro obpasua. B cnyvae
MOLLHbIX BUBPOCTEHAOB XeENaTenbHO, YTOObI Takas cuctema paborana B aBTOMaTUYECKOM PEXUME;

- nerkasi NPoYHasn KaTyLuka NoABUXKHOW CUCTEMbI (AN S51eKTPoaMHaMUYe CKUX BUBPOCTEHA0B), CNOCO6-
Has o6ecneunTtb BonbLUME YCKOPEHUS;

- HanMuMe cneuuarnbHOro COrnacyoLLEro TPaHCAOPMAaTOPa, KOTOPbINA MO3BONUT MPUMEHATL CTEHA B LLUKPO-
KOM AnanasoHe yCroBui UCTbITaHUin. OH MOXET BKNOYaTb B cebs yaaneHHbIl nepekntodarenb 0TBOAOB, NO3BO-
NAOWWIK U3MEHATb BUA BOCMIPOU3BOAUMOTO BO30YXKaeHMs (rapMOHMYecKoe, CriyYanHoe, yaapHble NpoLecchl).

Mpu BOCNpOU3BEAEHMU YAAPOB MOTyT HAbMOAATbCA YCKOPEHUS MHOTO BbILLE TEX, YTO UMEIOT MECTO
NPpn UCNLITAHUAX HA FAPMOHUYECKYIO UIU CRy4YaiHyl0 BUOpaumio, N03ToMy 0cob0oe BHUMAHUE ChneayeT yae-
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NUTb cUNam B HaNpaBneHWMW, OTAIUYHOM OT HanpaerneHUs yaapa, NoCcKObKY Takue Cuibl CNOCOGHbLI NOBPEAUTb
noaeecky BubpocteHaa. BonbLuMHCTBO n3arotoBuTenel BUOPOCTEHAOB NPeaoCTaBnsAloT hopMyny pacyeTta Ao-
NyCTUMbIX CUIT B NONEPEYHOM HanpaBneHnn, KOTopble HEOOX0AUMO KOHTPONUPOBATL U3 pacyeTa HEKOTOPOTO
koadbpuumenta 3anaca (o1 10 % g0 20 %) ¢ y4eTom 0COBEHHOCTEH AMHAMNYECKOTO NOBEAEHUSA KOHKPETHOTO
ucnbiTyemoro obpasua.

B HekoTopbIX BUOPOCTEHAAX Nepejada curHana Bo30OYXAEHWUS OCYLLECTBMSIETCA Yepes UHAYKTUBHYIO
CBSI13b, YTO NPUBOAMT K OTPAHUYEHUSIM BO3MOXHOCTH BOCTIPOM3BEAEHUS KonebaHuii B 06nacTi HU3KKUX 4acToT.
Ecnu HWXKHAA rpaHMLa AnanasoHa 4acToT co3gaBaemMoi BUOPOCTEHAOM BUBpaLIMK He paBHa HynMio, TO cre-
ZYET OLEHWUTb HU3LLYI0 4acToTy BOCNPOU3BOAMMOrO YAAPHOTO BO3AEWCTBUA U yOeanTbCs, YTO OHA NpeBbila-
€T HWXKHIOK FpaHuLy AManasoHa 4acToT BMOpocTeHaa. B cnyyae BOCnpou3BeAeHUs yaapHOTo YCKOPEHUS B
dopme NonycuHycouabl C NPUMEHEHUEM (DOPMUPYIOLLIUX MMMYMBCOB HMU3LLIAA YacToTa curHana MoxeT 6biTb
onpeaeneHa no NpoAoCIMKUTENBHOCTU hOPMUPYIOLLIETO UMNYNbCA.

Huswas yactora curHana «onTUMU3MpPOBaHHOW» POPMbI (CM. NPUIOXKEHME A) MOXKET OblTh paccuuTaHa
no ero rpadmky. 3Ta YacTota 0ObIYHO 3aBMCUT OT NPOAOIMKUTENBHOCTU (HOPMUPYIOLLErO UMMYNbCa, YCKO-
peHue kotoporo mMano. Moatomy B NpuHUMNE JOCTATOMHO, YTOBbl MOLHOCTL NepegaBaemoro yCunuTenem
CcurHana xoTsi Obl HE3HA4YMTENbHO MpeBbILIAna NoTepu Ha pacCcesiHue Npu MHAYKTUBHOWM CBSI3W, Jaxe ecnu
HUKHAS rpaHnLa Nonocbl NPOMyckaHusi BUOPOCTEHAA NPEBbILLAET HU3LLYIO YacToTy BOCMNPOU3BOAUMOIO CUT-
Hana. OfHaKo npu 9TOM CreayeT YYUTBIBATb, YTO MHAYKTUBHBIE NOTEPU BbI3bIBAKOT NMOBLILLEHWE TEMNEPATYPbI
NOABMXHOW YacTu BUOPOCTEHAA, NOITOMY MPU UCTIbITAHWAX criedyeT cobnioaarb OCTOPOXHOCTL M HE Aony-
cKkaTb Ype3MepPHOTo neperpesa.

OueHKa BO3MOXHOCTH MCNOMNb30BAHWA 3NEeKTPOAMHAMUYECKOro BUBPOCTEHAA B YAAPHOM pexumMe sB-
NSIeTCS1 HENPOCTOW 3ajayeil, NOCKONbKY KOHEYHbI pe3ynbsrar 3aBUCUT OT MacChl UCMbITYEMOro oGbekTa u
0COBEHHOCTEN NPMMEHAEMOr0 KOHTponnepa cucteMbl ynpasneHus. Mpu Bbibope ucnbiTatensHoro o6opyao-
BaHWUSI MOXHO OTPaHUYUTLCA AOCTATOYHO rpybbiMU OLEHKaMKW, OaHAKO ana o6ecneyveHunsn BGesonacHow paboThbl
BMOpOCTEHA A cneayet TOYHO paccynTaTb napameTpbl UCTbITAHUMA.

HekoTopble KOHTPONMepbl reHepupyloT UMMYNbCbI, 0becnevnBaloLue nepeMeLleHne cTona Tonbko B
OZHY CTOPOHyY. [Insi pacLumMpeHns BO3MOXKHOCTEH CUCTEMBI KOPNYC BUGPOCTEHAA MOXET ObITb HECKONbLKO CMe-
LLEH MO OCU BOCMPOM3BOAMMBIX KonebaHuii NocpeacTBOM BHYTPEHHEN CUCTEMbI ONOPbI (€CAIM OHA UMEETCS).
HekoTopble BUOPOCTEHAbI MOTYT ObITb CHAaOXEHbl YCTPOWCTBAMU aBTOMATUYECKOTO CMELLEeHUA Kopnyca, no-
3BOMAOLWMMU KOPPEKTUPOBATL €r0 NONOXEHUE B 3aBUCUMOCTU OT MacChbl UCNbITYEMOro obbekTa.

BONbLMHCTBO KOHTPONEPOB AONYCKAIOT OrpaHWYeHue nepemeLLeHnsl, CKOPOCTM U YCKOPeHUs crona
(kapeTku) BUGpOCTEHAA NPOrpaMMHbIM cnocobom. Ecnm xxe KOHTponnep Takol BO3MOXHOCTbIO He obnaaaer,
TO NS OrPaHWYEHUNA BbIHY>XAAIOLLEN CUnbl (YCKOPEHUSA) U CKOPOCTU crieayeT ynpaBnsTb COOTBETCTBEHHO Ha-
NpsiXeHUEM U TOKOM Ha BbIXOAE YCUNUTENst MOLLHOCTH. [NepeknioyaTeny orpaHMMEHUs! MO TOKY U HANPSHKEHUIO
JOIDKHBI ObITb YCTAHOBMEHDLI B NOSIOXKEHUE ANS CryYaiHon Bubpauumm.

CyLLEeCTBYIOT KOHTPONNepbl, CnocobHbie obecneunBarb (hOpMMPOBAHME BPEMEHHOIO CUrHaNa npous-
BOJIbHO 3a4aHHON hOopMbl. ITO NO3BONSIET 06ecneunTb TOYHOE COOTBETCTBUE curHana (B oopme umnynbLca)
rpaHuLe AONyCcKa U TEM CaMbiM HECKOSbKO CHU3UTb TpeDOBaHUA K BO3MOXKHOCTSAM BUOPALIMOHHON YCTAHOBKM.

McnbiTaHuA Ha yaap MoryT TpeboBaTb BOCNPOU3BEAEHUS NOCNEA0BATENBHOCTU YAAPHbLIX UMIYILCOB.
B arom cnyvae HeobGxoaumMo ybeauThCs, YTO MHTEPBAanbl MeXay OCHOBHbIMU MUMIYNbCaMM JOCTATOYHbI ANis
BKITIOUYEHUSA MeXAY HUMKN (POPMUPYIOLLIUX UMITYTLCOB.

6.2 CuUHTEe3 yaapHOro BO3aenucTeusi

B kauectse ansTepHaTUBblI CO3[1aHUSI C MOMOLLbIO 3NEKTPOANHAMUYECKOTO UMM TMAPaBNUYECKOro BU-
OpocTrenaa yaapos knaccu4eckon opmMbl MOXKHO MCNONb30BaThL BO30yaeHue no 3agaHHon hopme yaapHoro
cnekrtpa. Heobxoaumblii curHan Bo36y>aeHnst MOXET ObITb NMOMy4YeH B BUAE CYyMMbl MMMYIbCOB (BEWBIETOB)
pasHoi hopmbl M YPOBHA (CM. [2]). 3agaHHOMY yaapHOMY CNEKTPY COOTBETCTBYeT GonblLuoe pasHoobpasue
BPEMEHHbIX peanu3auuin curHana. Kak cneacresuMe, HakannuBaeMble B XOA€ MCMLITAHUIA YCTanoCTHbIE MNO-
BpexaeHus obpasua 6yayT B o6Liem crniyyae 3aBUCETb OT BbIOpaHHOI hopMbl CUrHana, B TO BpeMsi Kak Nnuko-
Bbl€ 3HA4YEHUS1 YCKOPEHUA U NUKOBbIE MEXaHWYECKUE HanpsxeHusi ByayT npubnusnTenbHO OAHUMU U TEMU XKE.
MockonbKy UCMbLITaHUA HA yaap, Kak NPaBumno, NPU3BaHbl NPOAEMOHCTPUPOBATL CMOCOOHOCTL UCTLITYEMOTO
M3aenus BbiAEePKUBATb NUKOBLIE KPATKOBPEMEHHbIE HArpy3ku, TO C YYETOM BbILLECKA3aHHOTO TpeboBaHus K
YCINOBUSIM UCTILITAHWUIA NPeAnoYTUTENBHO (hOPMYNUPOBAaThL B BUAE 331aHHOTO yAAPHOTO CMEKTPa, a He akce-
neporpammel npouecca. Kpome Toro, creacreuemM yaapa 3a4acTtylo sSiBRsIlOTCA konebartenbHble npoLecchl B
o0bekTe, U 3T Npouecchl MOTyT NPeACTaBNATb CAMOCTOSATENbHbIN MHTepec. C 3TON TOYKU 3pPEHUS BO3AEN-
CTBME TalKoKe NpeanoyYTUTENbHEee ONUChIBaTb Yepes yaapHbIi CNEKTP, a He Yepes yaap knaccu4eckon hopMbl.

TecroBble UMNYALCHI Knaccuyeckon hopmMbl, onpeaeneHHbie B [1], MOryT ObiTb 3aMeHEeHbI, Hanpumep,
BPEMEHHbIM CUrHanoM B BUAE CyMMbl BEWBIETOB:
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a(t)=2 A exp(-g;w)sin(wt +¢)), M
I

roe a(f) — BPEMEHHOW CUrHan yCKOPeHUs;
W; — Yrnosas 4acroTa;
A;, o; neg; — amnnuTyaa, Ha4anbHasa asa n koahduumMeHT JeMnPnpoBaHna BENBNETA COOTBETCTBEHHO.

3HaueHus A;, §; n £; 00bIYHO BbIOUPAIOT CRY4aNHO pacnpeAeneHHbIMU B AnanasoHe BO3MOXHbIX 3Ha-
YEeHUI, onpeaensieMbiX BO3MOXHOCTSIMUM BUOPOCTEHAA U €r0 CUCTEMbI ynpaBneHus. B cucreme ynpasneHus
Tpebyemblii BPEMEHHOW CUrHanm pacCyMTbIBAETCA Creayowmm 00pa3oM:

a) hopMmMpytOT aHcambrib OCLMNMATOPOB C OAHON CTEMeHbI0 CcBOOOALI, ONpeAensemMbiX Yepes Habop
COOCTBEHHbIX YaCTOT M 3aaHHOE AeMNUPOBAHUE;

b) reHepupyloT curHan B BUAe CyMMbl 60MbLUOTO YMCNa BEMBNETOB C PA3HLIMMW YITIOBLIMU YaCTOTaMM W;
[cm. dopmyny (1)];

C) BPEMEHHOIi CurHan ofHOBPEMEHHO MOAAl0T Ha BXOAbl BCEX OCLMIIATOPOB;

d) UBMEpSAIOT NMMKOBOE 3HAYEHMNE HA BbIXOAE KaKAOro OCUMINATOPA M HAHOCAT €ro Ha rpadmk 3aBuUcK-
MOCTK OT COBCTBEHHON 4acToThl ocuunnaTopa. MNMonyyeHHasa KpuBasi COOTBETCTBYET yAapHOMY CNeKTpy AnA
BPEMEHHOrO CUrHana, onpeieneHHoro Ha ware b);

€) CPaBHUBAIOT MNOMNYYEHHBI YAAPHLIA CMEKTP C 3aA4aHHbIM U PACCHUTLIBAIOT PA3HOCTb AN KaXA0M Ya-
CTOTbl (COBCTBEHHON YacTOThbl OCUUNNATOPA);

f) nocpeacrBom oTpuULaTENLHOW 0BPATHON CBA3U U3MEHSIOT BXOAHOW BPEMEHHONM CUrHasm C y4eToM no-
NyYEHHbIX Pa3HOCTEN AN NPUONKEHNUA OOPMbI YAAPHOTO CNeKTpa K 3aJaHHOW.

MosTopAIOT Waru ot ¢) Ao f) 40 TeX Nop, NoKa norlyyaembii yaapHblid CrEKTp He COBNaAeT C 3aaHHbIM
B Npeaenax aonycka. B pesynsrare nony4aiot BPEMEHHON CUTHAr, KOTOPbIN AOMMKEH ObITb BOCNPOU3BEAEH HA
crone BubpocTeHaa B npouecce ucnbiTaHui. locne aToro NPUCTyNaloT K Npoueaype CornacoBaHUsl OTKIMKA
cTona BubpocTeHaa C NONMy4YEeHHbIM BPEMEHHbIM CUrHanom. [ins aToro MCnonb3yloT NEPEXOAHYI0 Xapakrepu-
CTUKY BUOPOCTEHAA, 3aBUCALLYIO OT UCMbITYEMOrO 00pasLa u yCTPOMCTB €10 KpenmneHus.

MpumedvaHue 1— Mpouesypsl cMHTE3a (DOPMLI BPEMEHHOIO CUrHara W ynpaerneHus ABWKEHUEM cTorna
BUBpOCTEHAa WHOrAa COBMELLAHOT.

MpumeyaHune 2— MaKkcumarnbHeIA OTKIWK aHCaMBNA OCLUWUNNSTOPOB HE COBNagaeT ¢ MaKCUManbHLIM
ycKopeHueM, HabntogaeMsIM Ha CTone BUGPOCTEHAA, KOTOPOE PaBHO 3HAYEHNIO, K KOTOPOMY aCUMNTOTUHECKU CTPEMUTCS
KpUBas yaapHoro crnekTpa Npu BO3pacTaHUM 4acToTbl (COBCTBEHHOM YacTOThl OCUUNNATOpa) A0 GECKOHEYHOCTU. ITO
3Ha4eHWe Ha3LIBaloT YCKOPEHUEM HyneBoro nepuoaa.

MpuBegeHHaa npoueaypa CUHTE3a curHana no3BONSIeT BOCNPOM3BECTM BO3OY>XAEHWE C yAapHbIM Chek-
TPOM, B NATb pa3 NpeBsbILLIAIOWMUM TOT, YTO Obin Obl MONyYeH, ecnu 6l BPEMEHHO CUrHan CTPounca ¢ UCNonb30-
BaHWEM UMNYNbCOB KNaccn4eckon hopMbl (Kak 3TO AenaioT, Hanpumep, NPy NPUMEHEHUW yAapHOro CTeHaa). ATo
NO3BOMAET NONYYUTL OANH W TOT XE YAAPHBINA CNEKTP NPU 3HAYUTENBHO MEHBLLUMX BbIHY>XAAIOLLMX CUNAX.

6.3 AHanu3 curHana

1A NPOCTOro BLIMUCAEHNS HAYaNbHOTO BUA YIAPHOTO CNEKTPa MOXET GbiTh UCNOMNb30BaHO PA3HOCTHOE
ypaBHeHue BTOPOro nopsaka B Buae

Yn=Xp—81Xp_1— @2Xp_2, (2)

rAe y, — MrHOBEHHOE 3HaYeHne OTKNNUKA OCLIMMNATOPA C OHOM CTENeHbIo cB0GO0ALI Ha TekyLuee (X,) u npea-
LWECTBYIOLME (X,,_1, Xp_p) 3HAYEHMSI BXOAHOTO CUTHANA;

ay , 8, — KoapduumneHTol, onpeaensemole no popmynam
a,=2exp(-2mefy THcos(2mwh Ty, 3)
a,=—exp(—4ef, T, )
rae f;, — HeaemndpupoBaHHaa COOCTBEHHAs YacToTa OCLUMUIMIIATOPA C OAHOW CTeNneHbio CBOGOAbI;

£ — K03hPUUMeHT aemnpupoBaHus;
Ty — vHTepsan (nepuoa) AUCKPeTU3aLuu.
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Onsa nony4yeHns yCToMYnBOro peLleHns ¢ OCTaTO4HON TOYHOCTbK MOXHO OrPaHMYUTLCA NATLIO BbIOOPOY-
HbIMUW 3HAYEHUSIMM Ha nepuoae konebaHuii, onpegensemMoM 4acToTou fy. Ecnu koadduumuent aemndupoBaHus
He paBeH Hymnio, TO ANA ONpeAeneHus yaapHOro CnekTpa crefyeT UCnonb3oBaTk GNOK BbIXOAHBIX AAHHBIX
COOTBETCTBYIOLLEW ANUTENbLHOCTH.

Ecnu koadpbdbmumneHT gemnupoBaHusi Onn3ok K Hynio, TOr4a OCHOBHAsA 3HEPIrUsl OTKIIMKA COAEPXUTCS Ha
BPEMEHHOM MHTEpPBAse, KOTOPbLIN CNeAyeT 3a MHTEPBAroM yAapHOro Bo3AencTeus. B atom cnyyae Hanbonee
ahbheKTUBHbIN CNOCOD pacyeTa yaapHOro CnekTpa 3aknioyaeTcsl B BbiMONHeHuu Pypbe-npeobpasoBaHusi C
nocrneayoLWmMM YMHOXEHUEM KoadduuueHToB dypbe Ha 3Ha4YeHUS YITOBbIX YaCToT.

AnropuTM pacyeTa ygapHOro cnekrpa crneayeT npoBepuTb, UCMOMNb3yA ANS 3TOro TECTOBbIA CUrHan ¢
M3BECTHbIM YAApPHbLIM CNEKTPOM. B ka4ecTBe Takoro TeCTOBOrO CUrHana peKoMeHyeTcsi UCMonb30BaTb UMMYNbLC
NpPsIMOYFrOJIbHOM (HOPMbI, ANA KOTOPOTO MOTPELUHOCTb BbIYMCNEHNUS ByaeT MakcuMarnbHa.

Ecnu BuBpocTeHa npon3BoauT yaapbl CroXHON )OPMbl CO CyYanHbIMKU 3HAYEHUAMU aMNuTyAbl 1 a3kl
Ha 3aJaHHbIX YaCTOTaX, TO PEKOMEHAYETCH MPOBOAUTL YCPEAHEHME NO HECKOINbKUM peanusauusiM Cny4anHoro
npouecca. Takke peKoOMEeHAYETCA UCNONb30BaTb NPOLEAYPY CrnaXvBaHWsi NOly4aemMoro yaapHoro cnekrpa.
Ecnu 3Ha4yuMTenbHas AONsA yAapHOTro CnekTpa NexXuT B BbICOKOYACTOTHOW 00nacTu, To AN ero npeacraBneHus
Lenecoo®pasHo UCMONbL30BaThk Norapudmuyeckuin macurad no vyacrore.

Ins CTEHA0B, NPOU3BOASALLMX OAUHOYHBIE YAAPHBIE UMMYNbChI, BAXKHOW XapaKTePUCTUKOW ABMSIETCA KO-
DULMEHT HANOXKEHHBIX KONeGaHui ry,. ATOT KOIPDULUMEHT JOIHKEH ObITb YCTAHOBIEH U3TOTOBUTENEM CTEHAA
1 NMPOBEPSITLCA B XOAE €ro UCnbITaHui. KoahdmumneHT HanoxeHHbIx konebaHuii Ans yaapHOro BO3AENCTBUA
3aaHHOI )OPMbl PACCYMTBLIBAIOT NO hopmyrne

n+1

o= 22— 2 [amau, (®)

peak =1

T0€ 8peax — NUKOBOE 3HAYEHUE CrIIAXKEHHOTO YCKOPEHUs yAapHOro BO3AENCTBUS;
a;— 3HayeHue Makcumyma (i He4eTHOE) UM MMHMMYMA (/1 4YETHOE) YCKOPEHUS YAapHOro BO3AEWCTBUSA,
i — HOMep aKCTpemMyMa YCKOPEHUA YAAapHOro BO3AENCTBUS;
N — YUCNO IKCTPEMYMOB B CUTHANE yCKOPEHUs1 yAapHOro BO3AENCTBUS.

6.4 MHepuuoHHOE Teno

Ecnu npu pabote BubpocTeHaa MCMONb3YOT UHEPLUMOHHOE TENo, TO ero Macca M >KeCTKOCTb AOIDKHbI
CYLLECTBEHHO MpPEeBbLILLATbL MACcCy U XKeCTKOCTb CToNna BubpocteHaa.

MNHepLyMOHHOE Teno AOIMKHO MMETb AOCTAaTOMHO BbICOKME PE30HAHCHDLIE YacTOThbl, YTOOLI T€é HE BRUAMM
Ha chopMy CamMOoro KOPOTKOro yapHOro MMNyInbCa, BOCNPOU3BOAUMOro BUOPOCTEHA0M.

B cnyyasx, koraa He06x0AMMO N30MMPOBATL OKPY>KaKOLLME NPEAMETbI U CHUSUTbL AUHAMUYECKYIO HArpy3Ky
Ha Non ot BO3AENCTBUI YAapOB, CO3AaBaeMbIX BUOPOCTEHAOM, UHEPLIMOHHOE TENO0 YyCTaHaBNUBAIOT Ha NoABEecax
C HU3KOM COBCTBEHHOM YaCTOTON KonebaHuii. MHepLUUOHHOE TENO MOXET TaKXXe MCMOoMb30BaTLCA ANA ynpas-
NeHus BO3BPaTOM CTOJ1a NOCIE COBEPLUEHUS yAapa 3a C4ET nepeaaHHOro 3ToMy Teny KOnm4ecTBa ABUXEHUS.

M3rotoBuTeNb BUOPOCTEHAA AOIMKEH YKa3aTb PEKOMEHAYEMbIe FeOMETPUYECKME pasMepbl, 3HAYEHUS 1
COOTHOLLIEHME MeXaY ABWXYLLMMUCS Maccamm, BKIIOYan UCNbITyeMbli obpaseL| U MHEePLIMOHHOE TeNo, a Takke
yKasaTb METOAbl X YCTaHOBKM.

7 WUcnbiTaHus BUbpocTeHaa
7.1 O6wme nonoxeHus

COOTBETCTBUE XapaKTePUCTMK BUBPOCTEH/1a, NPUMEHAEMOTO /1115t BOCMIPOM3BEAEHUS YAAPOB, 3asiBNEHHbIM
3HAYEHNAM JOSHKHO NEPUOAUYECKM NOATBEPXHAATLCA B XO4€ €10 UCMLITAHMIA COTMaCHO YCTAHOBNEHHOW METOAMKE.

MsrotoBuTenb BUBPOCTEHA YKA3LIBAET PEKOMEHAYEMYIO NEPUOANHHOCTD UCTILITAHUI, KOTOPAs MOXET
GbITh CKOPPEKTUPOBAHA NOMNb30BATENEM HA OCHOBE OMbITA 3KCMnyaTauun BUGpoCTeHaa, MHTEHCUBHOCTM €ro
MCNONb30BaHUA, CTabMLHOCTU NPOBEPSIEMBIX XapPaAKTEPUCTHUK.

7.2 MeTtoa ucnbiTaHUmn

B xoz€ ucnbITaHui BLINOMHAIOT Crieayiowme npoueayphbl:

a) npoBOAAT NpeaBapuTESNbHbIA KOHTPONb paboTel BUBPOCTEHAA;

b) onpeaensiioT METPONOrMYeckMe BPEMEHHbIE XapaKTEPUCTUKM BMOPOCTEHAA ANA KaXI0ro pexuma
paboTbl, BKIIOYas:
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- NepexoaHYI0 XapaKTepucTuky (CMm. npunoxexue B),

- AManasoH NUKOBbIX 3HAYEHUI YCKOPEHUSA,

- AManasoH ANUTENbHOCTEN YAaPHbIX MMNYNbLCOB,

- hopMbl BOCNPON3IBOAUMbIX YAAPHbLIX UMMNYNbCOB,

- K03(PPULIMEHT HaNMOXEeHHbIX konebaHuin ANs 3a4aHHOI BPEMEHHON peanusauum yaapHoOro npouecca;

C) onpeaensioT TOMHOCTb BOCNPOM3BEAEHUA 3aAaHHbIX YAapHbIX CNEKTPOB B Pa3HbIX pEXUMaXx paboTbl;

d) onpeaensioT crabunbHOCTb BOCNPOU3BEAEHUS NMMKOBLIX 3HAYEHMI YCKOPEHUS UIU YAAPHBIX CNEKTPOB
B MOBTOPHbIX UCMbITAHUAX;

€) onpeaensIoT YMCIo yaapoB, BOCNPOU3BOAUMBLIX BUDPOCTEHAOM B €AUHULYY BPEMEHMU;

f) onpeaensalotT KOIMdPULIMEHT HEPABHOMEPHOCTU pacnpeaeneHnsl yCKOpeHusl no cTony BubpocreHaa;

g) onpeaensioT KOIMMULMEHT OTHOCMTENLHOrO NONEPEYHOrO ABMXKEHUS CTOna BUOpPOCTEHAA NPU BOC-
npousseaeHun yaapos;

h) onpeaensaloT MarHUTHOE None paccesHusa Haa CToNom BubpocTeHaa (ans BUGPOCTEHI0B 3NEKTPO-
AVUHAMMU4YEeCKoro Tmna).

7.3 CpepncrBa U3MepPEHMIA M BCnoMoraTesibHoe 06opyaoBaHue

B koMnnekT nocTasku BUOPOCTEHAA AOMKHBI BXOAUTL ABE SKBUBANEHTHLIE HArpy3ku ¢ Maccamn My,
u 0,5 my,y,, TA€ My, — Macca HOMUHaANLHOW Harpysku. Ecnu BubpocTeHa ncnonb3ylor Ans UCNbITaHUN
00pas3sLioB, Yb Macca BMECTE C Maccoi npucnocobnexnit Ans kpennexus He npesbiwaet 0,1 m,,,,, To aony-
cKaeTcsi NpoBoaAuTb kanubpoBky cteHaa 6e3 Harpy3ku. B kauecTBe SKBUBANEHTHOW HArpy3ku pekoMeHayeTcs
MCNONb30BaTb LENbHOMETANIMYECKYIO OTAUBKY B hOpME LUMNUHAPA UK NPABUNBHON NPU3MbI, ANA KOTOPbIX
OTHOLLIEHWE BbICOTbI K AMaMeTpy (HanbonbLUelk AuaroHanm OCHOBaHWUA) HAXo0AUTCA B Auanasone ot 0,240 1,0.

MpumevaHue 1— [onyckaeTcs NPOBOAUTL KanuGPOBKY BUGPOCTEHAA C UCMONL3OBAHUEM MOAENU U3AENUS
C COOTBETCTBYIOLMMU NEPEXOAHUKAMU U YCTPOICTBAMU KpenneHns. B 3ToM cnydae pesynsraTsl Kanubposku GyayT
NpUBS3aHE! K KOHKPETHOMY U3AEMNMI0 N MOTYT BbITb MCMOML30BaHB! TONLKO AN UCMbITAHNI 06pa3LOB AaHHOTO N3AENUs.

dopma 3KBMBANEHTHON HArpy3ku AOMkHa o6ecneunBaTb BO3MOXHOCTb YCTAHOBKM akCcenepoMeTpa B
KOHTPOMbHOI TOYKe Ha cTone BubpocTeHaa. OBbIMHO KOOPAWHATLI KOHTPOMbHOWM TOYKM COBNAAAIOT C reome-
TPUYECKUM LIEHTPOM NOBEPXHOCTU CTONA, €CNU U3rOTOBUTENEM HEe PEKOMEHAOBAHO MHOE.

Cpencrtea U3MepeHuii yaapa, Mcnonb3yeMble Npyu UCTILITAHWUAX, A0MKHLI 06ecneunBaTb U3MepeHus B
AnanasoHax yaapHbIX YCKOPEHUI U ANUTENbLHOCTEN UMNYNLCOB, BOCNPOU3BOAMMBIX BUGpOCTEHAOM. MHCTpY-
MeHTanbHas HeonpeaeneHHOCTb U3MEPEHUN, BKIIOYAA HENUHEMNHOCTb aMMIMTYAHON XapaKTEPUCTUKN U JU-
HaMWU4YEeCKYIO MOrpeLUHOCTb U3MEePUTENLHOI Lienu, AomkHa obecneunsaTtb U3MEpEeHUe napaMeTpoB yAapHbIX
NPOLLECCOB B KOHTPOMbLHOMN TOUKE B 3aaHHOM HanpaBsneHnu M3MepeHui B npeaenax Aonycka, yCTaHOBIEHHbIX
B [1] unun nsrotosutenem BubpocreHaa.

MpumeyaHune 2— Ecnvm o4HOCTOPOHHWIA gonyck cocTaBnaeT 20 %, TO paclMpeHHasi MHCTPYMeHTarnbHas
HeonpegeneHHOCTb He AoMKHa NpeBkIWaTh 7 % Npu ypoBHe foepus 95 %. KanubpoBky akcenepoMeTpoB, BXOAALLMX B
COCTaB CPEACTBa N3MEPEHNIA, BBINOMHAOT cornacHo [7].

YcTraHoBKa akcenepomMeTpoB Ha ctorne BubpocteHaa — no MOCT NCO 5348. Ains ymeHbLUeHUs norpeL-
HOCTU U3MEpPEHUIA, CBSA3AaHHON ¢ aechopmanmen cTona BMOpocTeHaa, a Takke npu HeoGXoaUMMOCTU U3MEPEHUIA
NornepeYHoro ABMXKEHWUS UCMONb3YIOT BCMOMOraTeribHOe NepexofHoe YCTPOWCTBO B BUAE METaNNMyYeckoro
KybuKa unu uunuHapa ¢ MakcumarnbHbIM rabapuTHbIM pasmepom He Gonee 30 MM, Ha NOBEPXHOCTAX KOTOPOTO
yCTaHaBNMBaIOT aKkCENEPOMETPSI.

MockonbKy MCNbITAHWS Ha yaap UK TPACKY CONPOBOXAAIOTCH BbICOKMMMW 3HAYEHUSAMMU YCKOPEHUS U Ne-
pemeLLeHns, 0cobble Mepbl NPeaoCTOPOXKHOCTM AOMKHBI ObITb MPUHATLI B OTHOLLEHMU CUTHaMbHbIX kabeneii.
OHM AOMKHBI BbITb NPOMNOXEHLI U 3aKpenneHbl TakuMm 06pasom, YTobbl B XO4€E UCMbITAHWIA NOABEPraTbCA MU-
HUManbHbIM N3rnbam U MexaHUYECKMM HanpsiXkeHMsAM, 0COBEHHO B MECTE COeanHEeHus ¢ npeobpasoBartenem
BMGpaumu.

7.4 Kanu6poBka n 06paboTka pe3ynbTaToB UCMNbITAHUIA

Bo BpeMsi npeaBapuUTENbHOTO KOHTpOnsi paboTel BUBPOCTEHAA NPOBEPSIOT:

- HanMuMe pyKoBOACTBA NO 3KCMnyaTaumu BUOpocTeHaa;

- COOTBETCTBUE YCTAHOBKM U KOHMUrypaLuu BuBpocTeHaa pekoMeHaaLusm n3roToBUTENS;

- HanuuMe CBUAETENLCTB O NOBEpPKe (KanMBpPOBKE) CPeACTB U3MEPEHUI yaapa, NPUMEHSAEMBIX C AaHHbIM
BUOPOCTEHAOM;

- BOSMOXXHOCTHU BKIMKOYEHUA U BbIKINTIOYEHUA BM6pOCTeHJJ,a;

- HacTpoliku BubpocTeHaa ans paboTbl B PEXUME BOCNPOU3BEAEHUS YAaPOB;
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- PYHKLIMOHUPOBAHWUE CUCTEMbI U3MEPEHUN;

- BbINONHeHue TpetoBaHuii 6e30nNacHOCTU B COOTBETCTBUM C TEXHUUECKOW JOKYMEHTaLMen U3roToBUTens.

Mertponoruyeckue xapakTepucTuku OnpeaensioT AN KaXAOro pexxvmMa BOCMPOU3BEAECHUS YAAPHOro
BOBGy)KElBHVIﬂ. MamepeHuﬂ BbINOAHAIOT ANAd MUHUMAnNbHOINo, MakCMMaribHOro u NPOMe>XXyTo4Horo 3HaYEeHUn
NMUKOBOTO YCKOPEHUS, BOCMPOU3BOANMOIO BUOPOCTEHAOM, NPU SKBUBANEHTHOMW HArpy3ke ¢ HOMMHANbHON Mac-
COWt Myom » 0,5 My, M 6E3 HArpy3ku.

OKBMBAIIEHTHbIE HArpy3Kku U NUKOBbLIE 3HAYEHUS YCKOPEHUSA ONpeaensieT nonb3oBarens BUbpocTeHaa.

[nsi Kaxxaoro u3 ykasaHHbIX COMETaHUIN MUKOBbLIX YCKOPEHWUIA U MacChl Harpysku yaapHoe Bo3fieicreune
NOBTOPSAIOT HE MeHee Tpex pa3. OLEHKY NUKOBOTO 3HAYEHUA YCKOPEHUA U ANMTENbHOCTM MMNYMbCAa ANS KaX-
[10T0 PeXXuma U KaXkaon Harpy3ku nony4aroT no yepeAHeHHOM BPEMEHHON peanu3auum yaapHoro npouecca. 3a
ANUTENBHOCTH UMMYNLCA NPUHUMAIOT TOUKY NEPBOrO NEPECEYEHUsA YCPEAHEHHON peanusaLum ¢ 0cbio abeumce.

Ecnu ctaHpaptamMu Ha UCNbITAHUS HA BO3AEWCTBME yAapHbIX NPOLECCOB HE YCTaHOBMEHO WMHOE, TO
yAapHble UMNYNbChl KNaccUULUPYIOT, CPaBHUBAsI YCPEAHEHHYIO BPEMEHHYIO peanu3auuio ¢ hopmamu un
Aonyckamu umnynbcos no [1].

Ecnu B ycpeaHEHHOI BPEMEHHOI peanu3auum NPUCYTCTBYIOT HANOXEHHbIE konebaHus, To onpesenaiT
KO3(PPULMEHT HaNOXKEHHbIX KonebaHuii cornacHo 6.3.

YaapHbIii CNekTp pacCyMTbIBAKOT B COOTBETCTBUM C 6.3. MOonyYeHHbIN yaapHbIi CNEKTP CPaBHUBAIOT C
3aJaHHbIM B TEXHUYECKUX YCIIOBUAX UCTIBITAHMIA Ha yaap Wi B OKYMEHTaLuu U3roToBuTens.

B kayectBe xapakTepucTUKM HECTabMNbHOCTU BOCNPOU3BEAEHUS YAAPHOro BO34EMCTBUA MPUHUMAIOT
MakcuManbHOe OTKITIOHEHWE NUKOBOTO 3HAYEHUSI B CEPUM UCTIbITAHWIA OT €ro CPEeAHEro 3Ha4eHus.

Yucno yaapos, BOCNPOU3BOAUMbIX BUBPOCTEHAOM B €AMHULYY BPEMEHWN B 38[aHHOM pexumMe padoThbl
BUOpPOCTEHAA, ONpeaensioT Kak cpeaHee YnCno yAapoB B €4UHULY BPEMEHU B XOAe MOBTOPHLIX UCMLITAHUNA.
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MNpunoxeHue A
(cnpaBouHoe)

B0O3MOXHOCTb MCNONbL30BaHUA BUOPOCTEHAA AN BOCNPOU3BeAeHUA
yAapoB Knaccu4eckon ¢opmbl

[na BocnponaseAeHNA MHOTOKPaTHbIX yAapHLIX BO3AESWCTBUIA pa3HON pOpMbI MOTYT MCMOMNBL30BAaTLCA ANeKTPOAUHA-
Mudeckune BuBpocTeHaLl. Yaapbl knaccudeckoi popmel (nonycuHycongansHom, nunoobpasHoii, TpanevensansbHoi) nony-
YaloT € UCMOML30BaHNEM LiMPPOBLIX CUCTEM YNpaBAeHUs, NO3BONAOWMX AOOUTHCS BEICOKON TOYHOCTU BOCMPON3BEEHUS.

Mpw BOCNpPOU3BEAEHWMN CUTHaNa yCKopeHus (HanpumMep, B hopMe NoyCUHYCOM/bl) cucTema ynpasreHus oMmkHa
cneguTb 3a TeM, YToObl MakcUManbsHO AOMNYCTUMBIE 3HAYEHUA CUIbI, YCKOPEHUS, CKOPOCTU U NepeMeLLieHNs He Bbinu npe-
BbILEHbI. [pW 3ToM HauBonblume npobriemMel CBA3aHbLI ¢ NPaBUNbHLIM 3aaaHneM OPMUPYIOLLIUX UMIMYNLCOB YCKOPEHUS
[0 ¥ nocrie 0CHOBHOrO curHana, obecne4msaroLmx BocrponsseaeHue Tpebyemblix CMrHanoB B MakCUManbHO LWMPOKOM
AnanasoHe MUKOBbIX 3HaYEHWA.

Ecnuv ocHoBHOI curHan npegcrasnser coboii nonycuHycongy, @ opMupyloLLiue curHasnbl UMetoT NPSIMOYTONbHYH0
copMy (cM. pucyHOK A.1), TO MakcumarnsHO JOMyCTUMOe MUKOBOe 3HaYeHWe yCcKopeHus A, AN 3aJaHHOro gnanasoHa
nepemMeLLeHnit R 3aBMCUT OT yCKOpeHWUs B obpaTHOM HanpasneHun P . Ha npakTuke B 60MbLUMHCTBE TEXHUYECKUX YCNOBUIA
Ha UcnbiTaHna TpebyHoT, YToBkl P He npesbiwarno 10 % A, .

Ecnu macca kopnyca BubpocteHaa M, , a Macca NOABUXHON CUCTEMbI C HAarpy3koii M, , To B NUKOBOE yCKOpeHWe
A, criefyeT BBECTW MONPaBKy, y4UTLIBAKOLYLO ABUXEHUE Kopryca BUOpPOCTeHAa B HanpasneHun, NpoTUBOMNOMOXHOM
LBWKEHMWIO NOABUXHON CUCTEMBI.

Kpome Toro, cregyer yuuTbiBaTh AONYCTUMbIE AWUanasoHbl BbIHYXAatoLLel CUnbl U CKOPOCTU ANS faHHOro BUGpo-
cTeHaa. Kak npaBuno, npu UCMbITAaHUAX C BOCMPOU3BEAEHUEM YAapHbIX NPOLIECCOB MOXHO UCMONb30BaTb CUNY BABOE
GOnMbLLYI, YeM MPU UCTILITAHWUSX Ha FrapMOHUYECKYH0 BUBPaLWIo, NPU YCOBUN, YTO NPW 3TOM BCE OCTanbHble XapaKTepu-
CTWKM BUOpOCTEHAa OCTaloTCS B Npeaenax [onycKos.

MakcumarnbHO BO3MOXHOE M3MEHEHNE CKOPOCTU BO BPEMS yAapa onpeenseTca MakCUManbHLIM BbIXOAHBIM Ha-
NpsXKEHNeM YCUNUTENA MOLYHOCTMN 1 3aBMCUT OT KOHCTPYKLUM BUBPOCTEHAa U YCUITUTENS MOLLHOCTW.

aj

0
t
v
0
t
di
0
4 t, t, t

@ — ycKopeHue yaapHOro UMMYIbCa; v — CKOpPoCTb; d — nepemelleHne; t — BpeMs; t; — ANUTENBLHOCTL NPefyaapHOro
(nocneypapHoro) hopMmUpyioLLero UMNynbea; t, — ANUTENBHOCTE OCHOBHOM YacTu UMNymbCa

PucyHok A.1 — CurHansl yCKOpeHusi, CKOpOCTU U NepeMeLLIeHnA ANs UMMyrbca NofycuHyconaansHoi hopMel
10
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ans nMnyrnbca I'IOJ'lyCVlHyCOVlﬂaJ'leOVI qDOprl C NPAMOYronbHBIMU (bOpMleyI'OLLlMMVl nMnynecamun crnpasensivBbl
cnegytolne CoOoTHOLEHUA:
2Apt2 2 TTZRP Mb

LA = . )
Tr Pt2(1+42P) Mp+M,

Av= (A1)

rge Av — auvanasoH U3SMeHeHWsA CKOpOCTU BO BpeMs yaapa,;
A, — NUKOBOE 3Ha4YeHUe YCKOpeHNs,
t, — ANUTENBHOCTb OCHOBHOW YacTh UMMYMbCa;
R — gwanasoH nepeMeLyeHui;
P — oTHocuTenbHoe 06paTHOE YCKOPEHUE;
M, — macca kopnyca BUGpocTeHAg,;
M,— cymma Macc noaBUXKHOW CUCTEMbI U Harpy3Ku.

B Tabrnuue A.1 npuBefeHbl TUNUYHBIE 3HAYEHUS A, U t, A1 BNeKTPOAHaMUYECKUX BUGPOCTEHA0B C XO40M (pa3ma-
XOM NMepeMeLLeHns) KaTyLKn Bo3byxaeHna 51 mm gna P = 0,1.

Tabnuya A1

Ay, Mic? t,, Mc
5 30
10 16
15 11
25 6
30 1
40 11
50 11
75 11

MpuBegeHHbIe COOTHOLIEHNS MOTYT BbITb UCNOSb30BaHbI TONBKO Kak OPUEHTUPOBOYHbLIE, MOCKONbKY B AE€UCTBUTENb-
HOCTU BUA hOPMUPYHOLLUX MMNYNBCOB OTAUYAETCA OT NPAMOYIONbHOrO (CM. PUCYHOK A.2).

as

v

~Y

di

N

t t, t t

a — ycKopeHuWe yapHoro MMnyrbca; v — CKopocTb; d — nepemeLyeHve; ¢ — Bpems; t; — AnUTenbHOCTb NpesyAapHoOro
(nocneypaapHoro) gopmupytoLero UMnynbea; t, — ANUTENBLHOCTL OCHOBHOW YacTy UMMyIbca

PVIC}/HOK A.2 — CurHansl YCKOpPEHUA, CKOPOCTU U NepemMeLLeHnA Npu BOCNponsBegeHUN yaapHoro uMnynbeca
nonycuHycongansHoh ¢popMbl ¢ ONTUMU3UPOBAHHBIMU MpefyaapHbIMU U nocneyaapHbIMW y4acTkamum
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Mpunoxexue b
(pekomMeHayeMoe)

Onpeaenexune ko3 PULUMEHTOB HePaBHOMEPHOCTHU pacnpeaerneHusi yCKOpeHUs U OTHOCUTENbLHOro
nonepevyHoro ABMXEHUA Ha cTone BUGpoCcTeHAa

B.1 KoadyhpuumeHT HepaBHOMEpHOCTH pacnpeferneHusl yCKopeHus

HepaBHOMepHOCTb pacnpefieNneHnsl YCKOPEeHUs Ha cTone BUBpoCTeHAa onpeaensaioT METoAoM 3aMelleHus. Ans
M3MepeHuit CMonb3yIoT ABa akcernepoMeTpa. AKcenepoMeTp A ycTaHaBNUBaKOT B KOHTPOSIbHOW TOUYKE, akcenepoMeTp
B — B TouKe Ha cTore BUbpocTeHaa, MakcUManbHO YAaneHHOW OT KOHTPOMbHON.

CHavana onpefensior cpefiHee 3HaYeHWe OTHOLIEHNA NUKOBLIX 3HAYEHWI HaNPsXXeHUA Ha BbIXoAax Napebl akcene-
POMETpPOB Npu 3a4aHHOM YAAPHOM YCKOPEHUM U AnUTeNbHOCTU umnynbcea (Usa/ Ugg)s.

3aTem akcenepoMeTpbl MEHAIOT MecTaM (3aMeLLaioT OAWUH APYruM) U ANS TOTO XXe yAapHOro Bo3feicTBns onpeae-
NAT HOBOE CcpeaHee 3HadeHne oTHoweHuns: (Uyp/ Upgl.

KoadpdpuuueHT HepaBHOMEPHOCTU pacrpefieneHnsa yCKOpeHUa Ha cTore yaapHoro cteHaa K, , B NpoueHTax, onpe-

NensioT No hopmyne
1 I(UpA/UpB)1
(Upa/ Upg)2

B.2 KoadphpuLmeHT OoTHOCUTENLHOro nonepevyHoro ABMKeHUsA

un—

- 100. (5.1)

BHavane B HECKOMNBKMX 3KCTIEPUMEHTaX ONpeAenstoT koathULMEHT NONEPEYHBIX COCTABNSIIOLLMX YCKOPEHUS Ha cTomne
BuUGpocTeHaa Ky ;, B NPOLiEHTax, NpK 3ajaHHOM Y/1apHOM YCKOPEHUM W ANUTENBHOCTU UMMyNbCa No hopmyre

2. t 2
Ky = max{y 208 O 440 (5.2)

max{a;(f)]

rie a, — YCKOpeHWe B HanNpaBneHUn yapa B j-M 3KCNepUMEHTE;

ay; (), ay; (f) — ycKkopeHusi B ABYX NPOM3BOSIbHLIX B3aUMHO NEPMEHANKYNAPHLIX HaNpaBleHUsIX, NepneHANKYNAPHLIX K
HanpaBrneHuto yaapa, B /-M SKCNepUMEeHTe;

t — Bpems.
B KaxaoM 3KCnepuMeHTe M3MepeHuns Bo BCeX TpEX B3aUMHO NepneHANKYNAPHLIX HanpaBneHUax X, y U Z NnpoBoaAT
OfiHOBPEMEHHO.

Mocre 3aBepLUEHUS BCEX SKCTIEPUMEHTOB KOIPDULMEHT OTHOCUTENLHOO NOTepeHHOro ABIKeHUs! K, , B NpoLieHTaX,
npu 3afiaHHOM YAapHOM YCKOPEHUM 1 ANUTENBHOCTU MNYNbCa ONPEAEnsItoT Nno (opMyne

Ky =max{Ky } . (6.3)
Ecnun u3amepeHus NpoBoasiT ¢ UCTONb30BaHWeM KyGuka, K KOTOPOMY KPEnsT TP OfHOKOMMOHEHTHBIX AaT41Ka ycKo-

PEHUS, TO JOMKHO BbITb COBMOAEHO yCroBue

£

5
TR (5.4)

~

rae c— CKOpoOCTb 3BYka B MaTepuane Kybuka, M/c;
L — pnuvHa pebpa kybuka, m;
t — ANWTenbHOCTL Hanbonee KOPOTKOro MMMYNbCea, C.

12
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MpunoxeHune B
(pekoMmeHayemoe)

OnpepgeneHne nepexoaHoON xapakTepucTUKU BUOpocTeHaa

AHanua nepexofHoil XapakTepucTUKn BUBPOCTeHAa, NCMOMNb3YeMOro AMs BOCNPOU3BEAEHUNA YAapHbIX BO3AeACTBHI

NPou3BoIbHO hopMbl, BKNtoWaeT B cebs crieaytoLme aTanbl:
a) 3aMEHSIIOT rapMOHWUYECKWIA CUrHan HanpspKeHUst Ha BXOA4e YCUNUTENa MOLHOCTW BUBpocTeHaAa NpsiMOYrofbHbIM

curHanom u(t) ¢ Tem xe NUKoBLIM 3Ha4YeHneM,;
b) perncTpupyroT curHan yckopeHus a(t) Ha ctone BUGpoCcTeHAa U PerynvupyroT aMnnuTyay v ANUTenbHOCTb BXOAHO-
ro curHana u(t) Tak, 4ToGbl BOCMPOU3BEAEHHLIN cUrHan a(t) HaxoZuncsa B NIMHEWHOM AWanasoHe aMnnuTyA BubpocTeHaa

(cM. pucyHok B.1);

ak AU
0.5 5
0.4 4
0.3 N [ 3
0.2 t ut) 2
0,1 /a() 1

0 PR 0
-0,1 Pl -1
02 2
03 3
04 4

-0,01 0 0.01 0,03 005 T

a(f) — yckopeHue Ha crore BubpocTeHga; u(f) — HanpAXeHWe Ha BXoje YCUnuTena MoLHOCTU BUbpocTeHaa; { — Bpems, ¢
PrcyHok B.1 — BxogHoI W BEIXOAHOM cUrHansl, UCronb3yeMble ANs pacyeTa NepexoAHoi xapakTepucTuku subpocteHaa

C) PErUCTPUPYIOT U aHANU3UPYKOT HU3KOYACTOTHLIN CUrHan Ha cTone BUuGpocTeHaa (CM. pUcyHok B.2);

aa AU

0,20 5

0,15 4
u(t)

0,10 \ 3

0,05 \ 2
a(t)

0 # 1

0 0.02 0,04 0.06 0,08 010

a(f) — yckopeHue Ha cTone BuGpocTeHaa; u(f) — HanpsXeHUe Ha BXOAe yCUnUTeNnsa MoLHOCTU BUBpocTeHaa; ¢ — BpemA, ¢
PucyHok B.2 — OTknuk BubpocteHaa B 06nactit HU3KUX 4actoT

d) perncTpupyroT U aHanusupyIoT cUrHan Ha ctone BUGpocTeHaa B 06rnacTi CpeAHUX YacToT (CM. pUcyHok B.3);

13



FOCT P 57210—2016

ak AU
05 5
0,4 \ 4
03 () ’
0’2 In i /a(t) Y 2
0,1f -AM!\MA BNLAAAAAPY M- 1

? “‘-‘-“”‘"‘—-Iw

0 0
0,1 -1
0,2 2

0 0.001 0.002 0,003 0,004 0,005 t

a(f) — yckopeHme Ha cTone BubpocTeHaa; u(f) — HanpAxeHue Ha BxoAe yeunuTena MoLHOCTH BubpocTeHaa; t— Bpems, ¢

PucyHok B.3 — OTknuk Bu6pocTeHAa B 06nacTit cpefHnx Hactot

€) perucTpupyloT U aHanu3upyoT CUrHan Ha crtone subpocteHaa B o6nacTu BLICOKUX 4acToT (CM. pucyHoK B.4);

aah u
0,5 5
0,4 4

/N N
3

22 AR A - 2
o /¥ [N SN 1
N NN

i \/
_0'1 \ / )
02 - 2
0 0.00005 0.00015 0,00025 1

a(f) — yckopeHue Ha cTore BubpocTeHaa; u(f) — HanpskeHWe Ha BXoAe yCUNWUTeNsa MoLyHOCTU BUOpocTeHaa; — Bpems, ¢
PucyHok B.4 — OTknuk BubpocTteHaa B 06nactu BbICOKMX YacToT
f) nonyyeHHble peaynsraTel UCMONBL3YHOT A1 annpoKcMMaL MK NepeEXOAHON XapakTepUCTUKN BUGpocTeHaa;

g) C MOMOLLIbIO MONYyYeHHO R NepexofHOW XapakTepUCTUKN Yepes CBEPTKY PYHKLMIA paccUUTEIBAIOT OTKIIUK BUBpocTeHaa
Ha NPOU3BOSIbHbIA BXOLHOW curHan.
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IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily for
equipment-type specimens

IEC 60068-2-55, Environmental testing — Part 2-55: Tests — Test Ee and guidance: Loose cargo testing including
bounce

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60068-2-81, Environmental testing — Part 2-81: Tests — Test Ei: Shock — Shock response spectrum synthesis
MIL-STD-810D, Military standard: Environmental test methods and engineering guidelines (19.07.1983)

ISO 16063 (all parts), Methods for the calibration of vibration and shock transducers
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