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C IILICOK OBO3 HATIEHI,IIZ
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T : BPEW

f = qacrora

yrnoBaf qacTora

Jt '

ocHoBaHI{e HaTypanbHoro no-
rapxQua

O6urne AsgaM[rrecKlte
BEIIIqI{HbI

n€peMenleHHe

v = cKopocTb

a = ycKopeHne

F = cwta

T : nepuoa

r : trocTocHHar BpeMeHIl

,{nnaun.recrae flapaMerpbr
axceJrepoMerpa

= ceicMuqecrac uacca

= Macca ocHoBaHHt

= nepeMeueHu€ ceficuxcecxoft
MaccbI

= nepeMenleHffe ocHoBaHI{g

= noa6yxgaroruaa cma

= qacrora co6crnengoro peoo-
xaHca (pa,u/c)

: qacTora pe3oHaHca 3axpe-
meHHoro aKcenepoMerpa

Gat/c)

= caclora pe3oHaHca 3aKpe-
ueHHoro aKceJr€poMeTpa

1ru)
: roe@@uquenr ycllneHnt

= MexaHtrsecr<nl HMneAaHc
KOHgrpyxrlnH

- uexasucecxsfi [Mne,qaHc aK-
cetrepoM€Tpa

O6uue gfiercrpllqecrue BeJII{t{rrHbI

ms

IIl6

x$

X6

F"

@n

@n

A

Z"

z"

I

v

a
C

R

z

: orempxvecxuft ror

: SneKptrqecKoe Hatrpfl(eHHe

: 3nexrpnsecKltft 3ap.sA

: gnexTpnqecKar eMxocrb

: 3IeXTpHCeCXO€ COnpOTtrBne-

Hte

= enempuvecxnfi HMrreaaac



CIIITCOK OEO3HAT{EHNIZ

9rexrpu.recxue flapaMerpbr I Saerrpnqecrxe napaMerpbr
arcenepoMeTpa | flpeAyc[flr{TeJrt

R, = BxoaH@ cotrpornBneH[e

V, = Hanprr(eHtre palOmxxyrof, I "paAyCHntrTetr
qenl{ aKceJrepoMerpa 

I C, = BxoJrgar eMKocrb rrperyc}rrn-

a, : grexrpnvecxufi 3aprul, reHe- | t*
pxpyeuufi nbe3ogneMeHTaMn

Cf = eMKocTb o6parHofi cnrsu
aKceI|epoMeTpa

c, : gnexrp'qec*ar 
"r*o"* 

u*aa- | 
R/ = conportrBneH'ne o6parnofi

nepoMeTpa cBt3il

R, : gneKrprsecKoeconporxBne- | 
A = roeQsnqueurycwre'Hs

Hile aKcenepoMeTpa I V, = BxoAHoe HanpffieHr{e IIpelycI,I-

sr, = rryBcrBtrTeJrbHocrb no 3apflay I 
nrrreJlt

s", = cyBcrBHTerbHocrb no r-p"- | 
v" = Bblxo'4Hoe HanPffieHHe npea-

xeHuro (c Harpyrrofi) | Y"uhreu

s",, : cyBcrBtrTerbHocrb rro r"rp"- | 
zr ' = ,nMne'llaHc o6parnofi caxsn

xeHnro (6er xarpyexu) | Z, = o6urxfi nMtreaaHc aKcilepoMe-

c1 : 3neKTpr{{ecKar eMxocrb ra*oy I 
rpa, xa6eru x sxoaxofi uenr

BHBoAaMtrru""otr"r"tto"" | 'peayc'trrqu
ocHoBaHHeM axceaepovetpa c I I, = ror or C,
crMMeTpl{qHBrM BbrxoaoM

4 = ToK qepe3 roH.qeHcarop B rrenu
o6parnofi crn:u
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C, : 3neKTpncecKar eM(ocrb Mexry
qentr npeayctrntrTeJu

SKpaHOM U Xnlarru xa6em, Hc- | Rn*, : conporHBJreHne He3a3eMreH-
nonb3yeMoro c axcenepoMerpa- | toro (cuuuerpnvxoro) xacra-
MH C CHMMerp['{HbrM BbrXO.qOM I Aa npeayclurnTeJrt

Cd : 3neKrpuqecKar eMKocft ar- | CMRR : roeQQuqueur noaaBJleHrrt
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HUI{ nep€.qaqtr



I. N3MEPEHI,I' MEXAHIITIECK}IX KONEEAHPIfi

I.I. BBEAEHLIE

B cer3r c 6ucrpuru pa3Br,rrueM corpeuennofi Texnurrr B nocreaHee BpeMr Bo3pacn[
r,r ycJroxHrrnucr npo6nelcr, o6ycnour,naeurre MexaHuqecrultr rone6axu.rriru sce
6onee cnoxnrrx rr aeJrnr(arubrx roncrpyrqnfi x sce 6onee 6rrcrpogeficrByloulero lr
gQO€KTrrBHoro MarrrnHHoro u apyroro o6opyAoBaxqr. .I[anrxefiureuy ycJroxHeHrrro
ernx upo6neu co,qeitcrsytor Bo3pacraK,rque rpe6ooanu-a r cH[xeHrrro n3aepxeK x x
NOBbIIUEHI{K) u 30(bel(TuBHocrr.r. BrrcoroaxryarbHbrMr raKxe
gB[rroTcc Bonpocbr B.rrli|tllrlt rxyMa r.r B]ropaqnu Ha opraHu3M qenoBeKa r.r Ha KaqecT-
Bo n cpor crryx6u pa3Horo poaa ugaernfi. CneaosarenrHo, anaror[qHbrM o6pasou
Bo3pacnu r,r rpe6onanu.e x 6onee rny6oxouy rroHr,rMaHr{ro [puquH Bo3Hr.rKHoBeHr{t
MexaHxrrec([x xone6annfi r,r K r{ccne.qoBaH[rM a[HaMrrr{ecxux xapaKTep[crr{K Ha-
xo,qrrqfixcc flo.q Bo3aeficrBueu rone6arenbHbrx cnJr xoncrpyxqufi. Ocxonnuu ycao-
rneu npuo6pereHur HyxHbrx sHaHilfi s o6racril rn6pouerpuu ffirnercfl npxMeHe-
Hr,re yHrrBepcuubHoro, HaAexHoro H ToqHoro nu6pogarvuxa, flcnonb3yeMoro BMecre
c eQ$erruauofi usueprreruroft, aHaJrr{3r{pyrcqefi n perncrprpyroqefi annapary-
poft.

flreoenerrpnvecxnfi axcenepoMerp rBJrrercr onrl{ManbrrblM rr,r6pogarurarou. Co-
BpeMeHHac Bbrco(orarrecrBennat u g$QeIttIrBHar annaparypa aaer Bo3MoxHocrb
rlonHoro uclon63oBaH[r npel{MyulecTB rrbe3o3netopilrtecKoro aKceJrepoMeTpa II IIpu-
cyqrlx nocneaHeMy urnporfix pa6oqnx ailHaMlrrecKoro u qacrornoro ar,rana3oHoB.

llpeu;raraeurrfi crrpaBoqHlrK ciaeur ce6e qerbro 6hrr6 [paKTr.rtrecKlrM pyKoBoAcrBoM
no rrprlMeHeHIrro nbe3osneKTpr{qecrr,fx a(ceJrepoMerpon Qupurr Eprcnr n Krep.

1.2. TIPIl'I}I'dibI }I IIEII}I II3MEPEHI{fi MEXAHI,ITIECK}IX KOJIEEAHI.Ift

Ilpr.rurnu il qelr{ x3Mepenufi uexanr,rqecrux role6anufi unoroo6paaxrr. Mexan[qe-
crue xone6anu.r s 6onb[rtHctee cJryrraeB HexeJrareJrbHbl r qacro rBJrffrcTcr rrplr-
vnnofi uryua, MexaHurrecxux xanpnxenufi, .qerbopruaqtr.r rr Aaxe pa3pymeHlq Mare-
pnasrcs n/wtu rorcrpyxqnfi. fnasnrre o6nacru, B Koropbrx ocyulecrBrurrorct
H3MepeHLtt, aHaJIu3 u perncrpa[fir MexanfiqecKlrx rone6annfi, olrrcbrBarorcr Hr.rxe.

l Bn6poncnrmannr. Bu6poucnErraHus, ocyulecrBmeMbre B cBr3u c apyrnMn Knrr-
MaruqecKr.rMlr uclrlTaH[tMt rtnlr B rrpoqecce KoHcrpyr.rpoBaHnr n paspa6otxu
ngAenr.rfi, cnoco6crnyror ouenre crofixocrn Marepr{aJroB H KoHcrpyrqfifi g orxo-



i leHHH BHcparlHolrilr,rx Bo3AefiCTBufi BO BCTpeqarOIIIUxCq r|pII pea!"rbHofi gKcIIny-

aTaIIhr,r ycJroBuqx.

LlccreAyenrsrfi Marepr,ran, Aerirnb, y3en Hnrr KoHcrpyxrlue npu nu6poucnbrraHr4rx
rroaBepraerc.s eogaeficrsurc co3aaBaeMbrx nu6pocren4ol,r NrexanH.recxux xore6a
nufi c roqno o[pe.ueJreHHr,rMr.r napaMerpaMr.r (alrnnr,rryaofi, .{acrorofi r.r Ap.). B
xoAe raKr.rx ucnbrraHr,rft o6br,rHo coxpaHrercq $urcuporannac aMnnr,rryAa Mexa-

Pnc. 1.1. Ba6poacnuraunn u3otrsropa, ficnonb3yeMoro Ha Ma.rrax BbrcoKoro Hanpfl-
)KeHAfr
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HHrrecKr,rx Kone6aHufi, qacToTa KoTopbrx r43MeHqeTcr B 3aaaHHbrx npeaenax.
Pcrolr c s[6pocreHAoNa B cocraB coorBercrByroqax nu6poucnrrrareJrbHbrx c]r-
creM Bxo4rr ynpanraroullrft reHeparop r,t aKceJrepoMerp, r,rcuonb3yeMbrfi n qeuu
o6paruofi cBf3I.l lI orAarorqr.rfi npoflopllHoH:lrrrnrrfi rurexauu.recrHrrr xore6anucM
ucnr,rryeMoro o6rerra cfirHaJr. .{pyrofi aKcenepoMerp, MexaHHqecKr{ coeanHeH-
nufi c acnuryervruvr o6terrou, oraaer cHrHaJr, oro6paxaroulufi orxlnx nocneA-
Hero fi cnoco6crByroq[ft onpeAeJreHr.rro aMnnury,uHo-rracrornofi xapaKTepr]cru-
r(r.r u apyrux ar{HaMr,rqecKr,rx flapaMerpoB r,rcflbrTyeMoro o66eKTa.

2. Kourponr cocrorHrir MarrruHHoro l.r Apyroro o6opyAoBaHnr r,r ArrarnocrnpoBaH[e
Ee[cnpaBHocrefi n 4efrexron. Peryllraru HecJroxHbrx r,r3MepeHr,rfi aMnJr[Tya

Pnc. 1.2. Asvepennn a aHaJrH3 Mexawrl.recKwx KonedaHwfi B npoqecce KoHTpoJrt cG
cTosgnq MarnaHHoro oaopy\oBailrrfr tr,\narHocTrrpoBaHnt HerrcnpaBHocrefi
nocrelrHeto



MexaHfiqecKHx Kone6aHHfi MarxHHbr HnI,r Apyroro o6opyaoBaHI,Ic MoryT cHrHanl{-

3upoBarb o6 yxyalrenuu cocrorHufl flocneanero u o Bo3MoxHbrx HerronaA(ax.

OAHaxo, 6olee norpo6syro H Ha.qexHyKt LrrrSopuaqr.rro MoxHo flonyqurb lryreM
qacrorHoro ar.ar'n3a co3aaBaeMbrx r(oHTponupyeMuu o6opyaonaHHeM Mexanlr-
,recrrlx xore6anrlfi. ConperrenHble Meroabl KoHTpoJUr cocroffH{c MarrrlrHHoro H

apyroro o6opyaoBaHuq ocHoBblBalorct Ha onpeaeJreHilil onopHono qacrorHoro

cneKTpa MexaHur{ecrr,rx rore6annfi pa6otaroqero Ha.qexHo o6opyAonanur r.r Ha

MoHHTopr,r3arluLr u3MeHeHui coorBercrBylorqHx crreKTpoB, penlcrp[pyeMbIx qe-

pe3 onpeAeneHubre BpeMeHHbre r,rHTepBanbr [pr{ HopManbnoft erculyarauuu
xoHTpoJrapyeMoro o6opyaonanraq. llgNreHeHnq cocraBfiffK)[Itix 3TIrx cne(TpoB, B
TTaCTHOCTH npeBbrrxeHrre npl,IcyulHx cocTaBrqrorur,rM orropHoro cleKTpa aMnnu-
Ty,u, yKa3brBaror Ha yxyArrrenr,re cocro.ffHr4r (oHTponilpyeMoro o6opyaonannn u

cnoco6crnyror BbrrBJreHr,rro coorBercrByrculux renaenunfi u npeAc(a3aH[rc Ha-

Pnc. 1.3. Llccte4onanxs AunaMwqecKrrx xapitreepacruK a uoA xonedaunfi xeJre3HG

EopotKHoro Barona c npnMerrenneM an6poncnutarennnofr annaparypu
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J.

Ao6Hocrr,r rexHr,rqecKoro o6cryxr4BaHfir HnH Aaxe peMoHTa 3Toro o6opyAoBa-
HI{r, Pe3ynbrarbr rracrorHoro aH:rn[3a MexaHr{qec(ux KonebaHr.rfi TaKxe rIeHHbr
rrpu BbrrBneHrrrr Her.rcnpaBuocrefi n ux npuvlnr H npil .quarHocrupoaannu 4e$e-
xron o6opyaoeanu.a.

llsnaepenu-n MexaHr,rrrecK[x xone6annfi TaKxe rlupoxo r,rcflonb3yrorcr B npoMhr-
rrrJreHHocru, B rracrHocrr npu 6a.nancuponre aerarefi o6opy.uonanxr BparuareJrb-
noro geficrnr.rr (uanpurvrep, poropoB, B:uroB u 4p.). Hapyrueuue paBHoBec[r ]r

auc6a.naxc aeT arrefi o6ycnoununaror yBerrrqeHue aMIrnHTyA Mexanxqecxrrx (one-

dauuit tt npr,rBoarr K ycranocrr{ Marepr{anoB r,r K pa3pyrueHr,rn apyrux aetasrcit u
y3noB, HanpqMep, rroArrrurrHr,r(oB r.r ap,

Anaans uo4 xoae6annfi. Ananug Moa Kone6aHnfi mnrercr e${errr,rBHbrM 3xcne-
puMeHTaJrbHbtM MeroloM onpeaeneEr{r .qrHaMl,rqecK}rx xapa(TepHcrHK KoHcr-
pyrqufi Ha ocuoBe pe3yn6TaroB r.reuepennft raauaJftrga BbrqyxaeHubrx MexaHuqe-
crux role6aur,rfi. CoeAilnenurre c AByxr<aHanBHbrM auaJrr,r3aropoM aarqr( c[nbr
r,r aKceJrepoMerp cfloco6crByror o.qHoBpeMeHHbrM r,r3MepeHr,rrM srrHyxaaroqefi
gunarrruvecrofi c[Jrbr rr p€ynbTnpyrcqr{x MexaHrrrrecKux rore6anufi ,rccnezy-
euofi xoncrpyxqr,ra. B pelynrrare o6pa6orrr,r .uaHHhrx, ocyqecrBJrreMofi aHaru-
3aropoM rr 3arracryro u exoarrqefi B cocrau coorBercrByroulefi cucrelrr ru.ru-
cnurenrxofi uamunofi, florryqaercr r,trQoprviaqrr, HyxHar Arr onpeaeneHr,rt

AlrHaMfiqecrux xaparcrepucrr.rx tccneAyerrnofi Koucrpyxqr,tu r.r AJII oqeHxu ee
ruotuOuxaqufi. Onr,rcannufi Meroa oooexTr,rsex r urr,rpoxofi o6nacru u ucnorb-
3yercfl nptl lccJreaoBauurx pa3noro poAa r(oHcrpyKrlnfi - or norraror ne6onr-
urux ryp6un no KpyrrHbre Mocrbr.

Ouesxa sosacftcrByroqefi na qeroscxa ru6paunu, Mexanu.{ecxue xone6anuc
qacro x3Mepflorcr c rleJrbro orIeHKn Bo3Aeficrayrcuefi Ha qeroBeKa x ero opra-
xusnr nu6pauuu, Hanpr{Mep, nu6paquu, coeaasaetrofi cpeacrBaMr{ naccaxupcr(o-
ro rpancnopra, r,rHcrpyMeHTaMrr c cnJroBhrM npr.rBoAoM u gp. Peaynrrarlr r{3Me-
penufi oqeuurarorcc c yqeroM xpr.rrepr.reB MexAyHapoAHbrx craHAaproB u pe(o-
uexaarlnfi, orHocrulrrxcr r xoruSopry u oxpaHe 3aopoBbr rrerroBeKa B ero
xlnnennofi cpe.qe.

4.



Puc. 1.4. Ocyarccrnnnemue c noMonlbro rroprarrrBaoro au6po*terpa tr aKceJrepoMe
Tpa accneaoBaHafl Mexaunqecxax xonedaxwrt, nepe4asaeMux qep* py-
xormy uennoft nanu

13. NPNPO,IIA MF,XAHI{IIECKI,IX KONEEAHI,III

Bu6paunefi Ha3blBalorcr MexaHr,rqec(He xone6anus reJra, T.e. xone6arelrrnoe agnxe-
Hne [ocJreAHero orHocr.rrerrbHo orropHoro rroroxeHl{t paBHoBecru. Ilpu.runofi uexa-
Huqecr<rlx xoae6annfi ffinnercl flepeaarra nfwvt uaxonneHr{e gHeprrlfi B pe3ynbrare

aeficrsu.n oAnofi unu H@KoJrbKrrx crur. Hexenarenrnar u6paunn qacro BbI3BaHa
[oJre3HhrM aeficrsnervr pa3Horo lroAa crilr lr @ HeJIb3s coBepueHHo uctJrroqr{Tb.

MexaHr,rqecrue xone6anus MoxHo paccMarpr,rBarb Bo apeueanoft o6nacru, B Koro-
pofi cauofi eaxHofi frBrrnercr 3aBucr{Mocrb r.rx aMrrnury.q or BpeMeHu (npervrennoe
paannrue). 3asncilNrocrr aMflJrr,rrya MexaHuqecKr{x xone6aHuft or BpeMeHn Moxer
6urr r.uru ,uerepMr{HnpoBannofi, r.e, no.qaaroueficr oflucaHr.rro MareMarurrecxr.rMu
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BbrpaxeHr.rrMil, nJrr,r cToxacTrrqecKoft, T.e. aolycKaroqefi onucaHue cTaTficTrrqe-
cr(nMu 0yHrqr,rrMr,r. Or{3r4qecKofi xapaKTepscTr,lKofi MexaHr,rqecKux (one6aHuir B .ra-
c'ro'filoft oqJracTw fril'leTcr pacnpeaeneHr,re lrx aMlJrHTya I1o qacToTe, T.e. ux qacToT-
Hbrfi cnekrp. Xapaxrepucruru MexanuqecKr{x xone6aunfi B 3Tr.tx AByx o6nacrrx
cBfl3aHbr MareMarnqec(H Apyr c ApyroM. 3ra csqsr onficaHa npeo6paloaanne*t
iDypne. OnteruM, qro reoperr,rqec(ue Ir flpaxTr,rqec(ue Borrpocbr npeo6pasoranur
@ypre noapo6uo paccMorpeHbl n ugAanxofi $r-rpruoft Eprclr n Ktep xnure "gacror-
srtfi anartg".

B ornuque or apyrux ar.r6pogaruraxon fibe3o3JrexTpnqecxr.re ar(cenepoMerpbr
a$Qerrnum npn r,r3MepeHr4rx Bcex BuaoB MexaHr,rqecKfix rcone6anufi, He3aBucHMo
or npucyqux nocneaHr,rM xapaxTepucrr.rx ao npeuennofi z .racrorHofi o6nacr.ffx.
OAsaxo, pa6oque aunaMwqecxnfr u qacrorubrfi rilana3onbr uclonb3yeMoro axceJre-
poMeTpa aonxHbr cooTBercTBoBaTb ar4ala3oHaM aMnnxTya r,r qacToT H3MepceM6rx
MexaHrrqec([x Kofle6aHr,rfi. C apyrofi cropoHbr, B rrrupoKoM accoprr]MeuTe nbe3o-
3nexTpuqec(rx arceJrepoMerpoB BcerAa rvroxno nafiru Aarqr{K, flapaMerpEt E xapa-
KTepncrr,rKr.r Koroporo yaoBnerBop.ET rpe6oeanluv, npeabrBJrffeMbreu onpe4ereunofi
o6racr6ro [3MepeHnc MexaHr,rqecxr,tx xore6aHufi uf unu onpegeneHHbrMr,r ycnoBurMn
gKcruyararlnn. CneAosarenrHo, Br,rA r{3MepreMbrx MexaHrrrrecKux rone6anufi uyxno
yrrnrbrBarl rnrrrr npu nu6ope ra nacrpofixe r.rcnolnsyeuofi BMecre c nbe3ogneKTpnqe-
cKr.rMr.r aKcenepoMerpaMu revrepure.uruofi, anantSr,rpyrorrefi u perr.rcrpr.rpyrcuefi an-
rrapaTypbr.

I.4. TIAPAMETPbI MEXAHI,ITIECKLIX KOJIEBAHNI

Ilresosnexrpuuecxufi arcenepoMerp or[aer slerrpr,rvecrlrfi curnaJ], fiponopqx-
oHamHrrfi ycxopeHraro aeficrByroq[x Ha Hero MexaHuqec([x xole6anufi. Ilponop-
uuonamnufi yc(opeHnro curHaJr MoxHo rryreM uHTenpfipoBaHr,tt npeo6pasorarr e
clrnHaJr, nponoprlnouantHufi cxopocru MexaHHqecxlrx Kone6aHHfi . flyrervr aeyrpar-
HOrO rrHTerp[poBaHlrr npoflopql,toH:tJr[,Horo ycxopeHr-rlo cllnHajra lolyrraeTcr cur-
HaJI, flpolopquonamxufi nepeMerrleHr,rrc aeftcrByroqux Ha a(cerepoMerp MexaHr{qe-
cxux xonedanufi. BoeN,roxxocrb ocyqecrBrceMoro gnerffpoHHbrM nyreM nHTerpfipo-
BaHr,r.s BbrxoaHoro crrHa.na oTHocHTc.E t( [penMyrrlecTBaM [be3o3Jre(Tpr,rqecKoro
a(cerrepoMeTpa.

Ha pvc, 1.5 noraeanu crleKTpbr ycKopeHilc, cxopocrr,r r,t nepeMerrleHnr MexauurrecKr.rx
(one6aHlrfi ererrpuvecrofi apenfi. npoflopquoHa;rbHbre cKopocrr{ }r nepeMenleHr,rrc
cr4rHaJrhr norryrreHbr nyTeM oaHo- u AByr(paTHoro r.rHTerpilpoBaHr-rr [poflopqnoHanb-
Horo ycxopeHr.lo clrnana or rrbe3ogrexTpuqecxoro aKcenepoMerpa. Oveaugno, vro
[pr,rMeHeHr.re gneKTpoHroro rrHTerparopa paBHocr,rnbno npr{MeHeHr.rro Qu.nrrpa
HlrxHrrx vacror, o6ycloBnr,rBaronlero ocna6neHrre Bbrco(oqacrorHbrx cocraBrf,IoIrlr,rx
Hccne,qyeMbrx MexaHHrrecKr,rx rone6aHufi. Hyxno noAvepKHyrE, qTo nprMeHeHr{e
HHTerpaTopa conpoBoxAaeTcr (noTeprMlt) uHQoprvrauuu 06 uccne,uyeMoM npoqecce
n no groft nplqr.rHe ,uo[ycxaercr Jtr,trrrb raM, rAe raxne rrorepu He cKa3brBaKtrcr Ha
TOTIHOCTI.I I{ HaAeXHOCTI,I pe3ynbTaToB COOTBeTCTByIOqUX USrrrepeHr.rfi .



Pnc. 1.5. Ilotryuennue B pe3ynbrare qacrorworo amanraa Mexanu.recKrix xonedannfi
etexrpnuecxoft trpenil cneKTporpaMMbr ycxopenaa (a), cxopocrn (6) a nepe
uewennn (i)

Vcroperrte MexaHrrrecK[x xone6annfi uelecoo6pasno yqfiTrrBarb Bo Bcex o6nacrcx
nr6poruerpurecrofi nparrnxu, noKa rro rofi unu lrxofi upnvune He HyxHo onpeae-
rrflTb cr(opocrb nnu [epeMerqeHrre 3Tux xone6anufi. Oanoxparnoe ilHTerprrpoBanne
xeo6xoar,ruo, HarrpnMep, npn na4o6xocrrd orrpeAeJreHr{r o6qero 3HarreH[r cKopocrr,r
ror,ueficrayrouux na o6rexr Mexaur{qecKnx xone6anufi, B neroropux cJryqaflx raK-
xe neo6xoAruvro yMeHbru[Tb rpe6ouanur, npegarBmeMue r( ruuprrHe pa6overo 4tna-
Mrrqecxoro Auala3oHa ucuonrsyeuofi an6pouerpuuecrofi aunaparyplr, r{, cJreAoBa-
Terbxo, yBerr.rqfirb o6rqee ornomeHr{e cnrHaJra x luyMy. Onruuanrxrru c erofi
Toqrr{ 3peHr{r frBJtrrrrcfl o6naqarourfi KaK MoxHo nnocKrrM crrerrpoM napaMerp
MexaHuqecrnx xore6axufi (crvr. puc. 1.5 6)), Hyxno uoaqepftHyrl, rrro cnercpbr
Mexanr{qecrnx rone6axufi MoxHo noJryq[Tb Jtt{rrr6 B pegynbrare rlacrorHono aHruru-
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3a. rlpu r,r3MepeHHrx B rxr.IpoKofi qacrorHoft noroce, B qacrHocrn IIpI{ t{3Mep€Hntx
MexaHr.rrrecKnx KoJle6aHuft, co3aaBaeMbrx Mar[]rHHbrM o6opyAoBaHr,reM BparrlaTenb-
Hofo AeficrBr.rr, rleJrecoo6pa3Ho yql,rrbrBarb cKopocrb (cxopocrs onrI,IMaJIbHa B

npu6n,1O%t or Bcex cJryqaeB, ycxopeHEe n upr,r6n. 307o, a nepervreqeHr.re npaKTHqecKu
noo6qe He oupeAeJrrerc.s). flepenreqexue nau6onee qacro yrrr.rrblBaerct npu IEMepe-

Hrsx Hn3KorracrorHbrx MexaH[qecKr,rx Kone6aH[fi c 60ftu[ruu aMruII.ITyaaMLI, Ha-

npr{Mep, xone6anr.rft (pyrrH6rx roucrpyxuufi, B ToM qI,IcJre laauuit, MocroB, nJlorr{Ir H

ap.

flpumenenue gnerTpoHnbrx r,rHTerparopoB, BHocrrq[x cepbe3Hble Qasonrte r,rcI<alr<e-

Hn.n lr o6ycnonnuBarorq[x 3aMernbre aMnJrr.rryaHbre ouru6xn, soo6qe He aonyc(aerct
npu [ccIeAoBaHr,rsx MexaHurrecKux yaapoB r.r KpaT(oBpeMeHHbIx IrJItr I,IMrIyJIbcHbIx
MexaHnrrecxr,rx xone6annfi .

I.5. KOJI}IqECTBEHHOE BbIPAXEHI'E AMNJI}ITY,U MEXAHI'qECKIIX
KOJIEEAHlIfr

,I[ru rconnuecrreHHoro BbrpaxeHnr aMnnr,rrya MexaH]rqecx[x xore6annfi Bo BpeMeH-
nofi o6ractu MoxHo t{cnoJrb3oBarb pa3lruqHlte 3HaqeHfir. 3ruM snaqeHurM, no,q-
po6no paccnaarpnBaeMbrM HHxe, nprraarcTcr coorBercrByrcule yqlrblBaeMblM na-
paMerpaM MexaHnr{ec([x xore6anlrfi ear,rHr.rubr, Harrpr.rMep, u/cz, g, ttt/c u lp,

Ha puc. 1.6 noragaxa caMar npocrar 3aBr.rcr.rMocrb aMrurnryabr MexaHr.rqecKr,rx xoJre-
6anufi or BpeMeHr.r, T.e. flepI,lo,ur,rqecxue xone6anur c cnnycor{aurnurofi $opnrofi
goluu. 9acruqu on6pupyrorueno rBepaoro reJra B coorBercrByrouleM cnyqae coBep-
uraror rone6atelbHoe aB[xeHue Bor(pyr ilcxoAHoro [oJroxeHr,rr (noroxennr panao-

necur), npnveu naeHT[rrHbre aMnnr{Ty.qbr noBToprrcTcr vepes QurcupoBaHHbte uH-

Pnc. 1.6. Kpnnat Qopuu aotnu il napaMerphl cnHycoa4aJrbablx MexaHI'IqecKHx Ko-

ne6annfr. Ornocnquecs K aMnnwTyre 3Ha.rewnfr voryr 6urt 3aaqeHwfrtrw
ycKopcrrwt, cKopocTn unu newMellleHila

I



2.

TepBanH BpeMeHrr. Coorsercrnyrculuft npeuenxrrfi unrepnal Ha3brBaerc.ff nepnoAoM
(7). Orrvreruna, vro oro6paxarcuar 3aBr.rcr.rMocrb al,rrururyAbl role6anufi or BpeMe-
nu Qynxqur fiMeer BHA cuHycor.rahr.

Moxno AoKa3arb, trro KaK ycropeHrre, TaK r,r cxopocrE I,[ nepeMeulenr{e crrnycouAaJrb-
Hbrx MexaHr.rqecrnx rone6aHr.{fi rrMeror cxHyconAanbHyro tpoprvry nonnrr u \AeHTuv,-
nufi nepnog. Oaxaxo, coorBercrByroque cuuycor,rAbr cABr{Hyrbr no 0a3e apyr orno-
cHTeJrbHo Apyra.

Anc xonu.{ecrneHHoro BHpaxeHus, aMilnilly4br noKa3aHHoro Ha pr,rc. 1.6 n oro6pa-
xarc[rero MexaHl{qecKue Kone6aHr,rr cnrga;ra MoxHo r{cnoJrB3oBarb onncaHHbre
HHXe 3HaqeHl{fl.

l . CpeqHeKBa,qparnraoe (e{{ernrBnoe) 3Haqcn[e (CK3) mnrercr caMbrM BaxHbrM
3HarreH[eM, TaI( Kak oHo B BI,Iae KBa.qpaTHoro (opHr rr3 ycpeAHerrr{brx no BrreMeHr,r
Bo3BeAeHHbrx B KBa,upar MrHoBeHHbrx gnar{euufi cBs3ano c 3Heprlefi rl, cneAoBa-
TeJrbHo, c pa3pyllraKrrqefi cnoco6nocrrK) MexaHrrrrecKr.rx xone6anr.rft. Orrvrerrar"r,
.{To CK3 crrHycor.raanbHbrx xore6anufi paBHo yMHoxeHHoMy Ha l/!2 nuxoaonry
3HaqeHuro srl,Ix rone6aHnfi.

Ilnxosoe 3naqcr[e rBflrercc MaKcuMarbHsrM 3HaqeHr4eM MexaHr,rqecrux xone6a-
xuft, y.rururaeMbrM I{MeHHo npu Konr qecrBennofi oqexxe KparKoBpeMeuHblx
MexaHuqec([x yaapoB. Hyxno noavep(Hyrb, qro nr(oBoe 3HaqeHHe Boo6ue He
oro6paxaer BpeMeHHoe pa3Burue MexaHnrrecKr.rx rone6anr.rfi .

.[nofinar aMnn[Tyaa (paenrax) Hcnonb3yercc flpu KonnrrecrBeHHoft orIeHXe nepe-
MeuleHrrt MexaHurrecKux Kone6aHnfi, Ho Haxo[xr rr,rrub orpaH[qeHHoe [pr{MeHe-
HfiE.

CpeqHee 3Haqenue cBE3aHo c BpeMeHHbrM pa3BHTr.reM Mexanr.rqecxr.rx rore6anrafi,
HO ero npa(Tr,rqecKoe rrpuMeHeHHe orpaHnqeHo BBr.ray Toro, qTo oHo He HMeeT
HenocpeacrBeHnofi csclr{ Hn c oAHofi Qusnvecxofi BernqnHofi srux rone6axufi.

Ilnr$arrop (arunaurygxufi roa{SnqueHr) flBJrrercr ornorrreHneM nuxoBoro 3Ha-
qeHltt K cpeAHer(BarparurrxoMy 3HaqeHr,rro. Orueruu, ,rro nurQaxrop cuHyco-
r.rAt$lbHbrx (one6aHrfi (cM. puc. 1.6) paseu tfz. Veu 6onee BbrpaxeH urvrnynrclrlrft
unu cny.rafixrrfi xapaxrep MexaHnqecKltx Kone6aHufi, rerr 6omure q[cJroBoe

3Haqenile flprlcyqero nnr nnrtpaxropa, IluxQarrop Jrerro Bbrrlr{cJlltrb Ha ocHoBe
pe3ynbraroB uruepenufi Mexanfiirecrr{x Kone6aHnfi nn6poruerporr, cna6xenHuvr
ntKoBbrM r.r cpeAHeKBaaparr{rrHbrM AereKTopaMH. IIpn rontpoae MexaHl.rqecrilx
xone6aHnfi onpeAerrexHbrx AeraJreft MarrrunnoFo o6opygorannr, HarrpuMep, noa-
Irr[nHr,IXoB, Ha ocuoBe oTHocffrqerocf, x mrpoxofi qacToTuofi flonoce cp€aHeKBa-
[parlqHoro 3naqexu.ff o6rr.rno nenrrc o6Hapyxrrrb o6ycnoBreHnoe yxyarrreH]reM
cocrorHrrr KoHTpon[pyeMofi Aerarru yBeruqeHfie aMrur[TyAbr cooraercrryrorqeft
cocraBJrf,roqefi cJroxHbrx MexaHuqecKilx Kone6antrfi, OAnaro, Taxar cr{Tyaqfit

J.

4.
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MOXET NPIIBECTI{ K YBEJIr{'{EHI,Irc IIUKOAKTOPA HCCNCAYEMbIX MCXAH}TqCCKI,IX KONE-
6annfi. cne.qoBareJrbno, rryreM MoH[Topr,r3auux nr.rxeaxropa uoxno o6ua-
pyxc.rTb TeH,ueHIIr.r[ K yxyarrreHaro cocTorHHr l]dnn aax.e K Bbrxoay r,r3 cTpo,
onpeAeneHHrrx aeralefi u/unu yrros MaurrrHHono Ir Apynoro o6opyaoranr,re.

.{pyrofi aaxnofi o6lacruro, a roropofi uenecoo6pasno yqr.rrErBarb nnxearrop
MexaHuqecxnx rone6anufi, ftBryrercs, ut{poxar o6nacrr uccneaonaHufi r, flcrrbrra_
xufi xoncrpyxqufi. flnrQamop ctlrHana aor6yxgenur (nanpuuep, BbrHyxaa_
roqefi culu) aaer rleHHyro lrrrsopnraqnro o6 ycronaxx noa6yx4euur. Eonruroe
3HaqeHl,le ntx$arropa clrnHaJra sog6yxAenuc, HanpuMep, trpu r{MrryJrbcHoM Bo3_
6yxgenur.r c rroMorubro yAapnoro MonorKa, yx:rrbrBaer Ha onacHocrb nor6ylKqe_
HI,Ic HenfiHefiHrlx rone6axnfi uccneayeMoro ltnu ucrrbrryeMoro o6terra H Ha ro,
qro npucyrqar clrrH:rny ror6yx4enux gHeprfir Moxer He 6rnr,uocraro.rnofi ms
o6ecneqeuns HyxHoro orHorrreHr.* c[rHaJra K rrryMy, C 4pynofi croponrr,6onu_
rrroe 3HaqeH[e unrQarropa raKxe yKa3brBaer na urupoxufi qacrotHrrfi.quarra3oH
cooTBeTcTByrcUefO CnrHaJIa.

1,5.1. Jlnnefirue rurarbr aMnarrryabr rf qacrorbr

JluxefiHrre rrrKaJrbr aMlrJruryabr r{ qacrorbr ucrroJrb3yrcTcr npn [3MepeHl{rx MexaHr.r-
qecrux xone6anr'rfi n cnyvae, ecnr,r HyxHo 60nrruoe pa3p€rueHne IIo aMnnr,rryae r,r
'racrore. JluHefina-F utKara qacrorbr aaer Bo3MoxHocrb BbraeJreHr.r, orcrorrurrx MaJro
Apyr or apyra qacrorHbrx cocraBJrqrcurux u cnoco6crnyer oonapyxeHlrrc pacflono-
}|(EHH6IX qEPC3 U.qEHTITIHbIE TIACTOTHbIE HHTCPBiUIbI TAPMOHIIK I,ICCNEAYCMbIX MEXAHI.I.
,{ecrlrx rore6aHr,rfi.

1.5.2. Jlorapnr[Mnqecxfie unaJrbt aMnn[Tyabr rr qacrortr

flreaoenerrpu'recftue aKcenepoMerp'I aaror Bo3MoxHocrb rotrHbrx r{ Ealex'blx H3-
MepeHr'rfi MexaHr{qecKux rore6anr.rft B rrrHpoKrrx ar,rHilMryecKHx Il qacrorHbrx ar.Iana-
goHax. cneaosareJrbHo, IIpI{ ncronKoBaHr{I,r H flpeacraBneHfln pe3ynbraroB TaKUX
lsuepeHufi '{acro Hy)KHbr:

l. ruxa.na aMrurr{TyAbr, cnoco6crnyroqalr t<aK HarntAHoMy npeacraBneHnrc 3Haqe_
nr'rfi s ailana30He or Hr{xHero flpeaeJra pa60vero A[HaMErrec(oro auala:]oHa
r.rcnonreyeuofi nu6pouerpu,recxofi annaparypbr Ao npficyqrlx MexaHrqecKHM
yAapaM ruKoBbrx enavexnfi, rar r,r yAo6Houy cpa'He'rrro aMnrrrryA pa3Hbrx
MexaH[rrecKux role6antfi

2, m<uta qacrorbr, o6ecnevtlsarcuaq rAegT1,1rrqoe orHocr{TeJrbgoe (npoqernxoe)
pa3perrreHue Ha Bcex qacToTax B IUr{pOKOM Allarra3oHe,

Srurvr tpe6oaanurM yAoBJrerBoprror onr{cbrBaeMbre HI{xe aorapneruu,recKr{e ruKa,r'r
aMrunTyAht It qacToTbr.
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l. Jlorapn{oruqecxan rrrrara aMruflryAbr - urrara ypoaur (tB), Vpornt u rrpucy-
tqas fiM eaxsuua aeqn6en (lE) unporo ucnonb3yrorcc B aKycrr,rKe u gneKTpoaKy-

crure. Ornaxo, oxu eQQexruBHbr raxxe s o6racru ru6porrerpru, Vponnervr
Ha3brBaercr yvHoxennrrfi Ha onpeaeneHHrrfi roeQQuuuenr norapur$u orHorle-
HI{t aByx sHaqeHLIfi aMlur.rry,qbr, [pHrreM oaHo H3 grr.lx 3naqeur,rfi qacro rBrrerct
ycraHoBneHHbrM orropHbrM 3HaqeHueM. Vponenr s AB ruexaur,Iqecxnx xole6anufi

aaeTcf, cneAyroulr{M BbrpaxeHneM:

ycKopeHr.re

cKopocT6

N (zE) = to losn(

: 201o9,6(

10-6 u/sz

l0-e rvrlc

a2
2r"f2

a
I ref

ypooeur a gE

3HaqeHile aMnnl{Tyabl MexaHlrqec(lx Kone6aHHfi

3 ref - 3aAaHHOe OnOpHOe sHarreHile.

Cranaaprorr I,ICO 1683 ycraHoBJreHbr cneayroque oflopHbre 3HarreHuq MexaHr{-
qecKfix Kone6aHufi:

N

rrepeMeuleHr{e : 10-12M

qucnosue 3narreHuc ypoBHefi ycftopeHfic, cKopocrr{ r.r flepeMeuleHrrr MexaHuqe-
cKHx r(one6aHl{fi c cnnycoua:urbHofi QopMofi sorHH r{ c yrnoBofi qacrorofi

u = l000pat/c (vacrora npu6n. 159 Fu) pasHu,qpyr apyry. flpugeaeHHne grrrue

onopHbre 3HarreHuc HyxHo yqlTbrBaTb r.r yKa3brBaTb rrpr.r BbrpaxeHr{x aMnnuTyabr
ycKopeHnr, cKopocru uJII{ lepeMerqeHwl MexaHilqec(Itx KoJre6aHuft B eAl,tnurlax

aB. CneaoBarenbHo, H)DKHo yxa3arb, Hanpr,rMep, ypoBeHb ycr(opexr.rr I l0,qE orx.
l0au/c2.IIpr cpaanenur{ aMrrnuryA MexaHr{qecrr,rx Kone6aHr{fi MoxHo yr(a3arb
nnurb pa3Hocrb coorBercrByrorqrx yponnefi (n aE), orneceHHbrx K oaHoMy r.r
TOMy )(e O[OpHOMy 3HaqeHfiro. cneAOSareJtrHO, AOCTaTOqHO CXa3aTb, IITO OArrH
ypoBeHE Ha XaE (nanpnruep, na 20aE) Bbrrue apyroro, a yqreHHoe oropHoe
3HatreHrre Eoo6qe lre Hyxno yxa3arb,

2. Jloraprrlunrocrsr mrurt qrcrorf,r. IIpu npeqcraueHurr MexaHlrqecKrrx roJre6a-
HHfi H Hx cocraBJrrrorq[x B qacrorHoft o6flacru qacro [erecoo6pa3rro [cnoJr63o-
rarr norapuQunr@Kyx, ruKaJry qacrorbr. JlorapuQruuvecxar ruKa:ra cnoco6crBy-
er orHoc[TeJrbHoMy pacrnrrpexnro o6nacrx Hu3xr{x qacror rr cxarlro o6nacrfi
BETCOKT{X qaCTOT Il, CJreAOBaTeJrbHO, COXpaHeHrrrO nAeHTrqHOrO OTHOCI|TqIIEnOrO
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pa3perueHur no qacrore Ha Bcex qacrorax yquTbrBaeMono ar,rana3oHa. Ilpeuuy-
ulecrBa npr{MexeHna norapuQuuqecxoft lrK:rnbr qacrorbr BaxHbr uMeHHo npu
rpaQuuecrom flpeacraBJreHilr.r crreKTpoB MexaHnrrecKrrx ro.ne6annfi (nanpurvrep,
Ha 3r(paHe SJIT auarngaropa HnH na 6yrvrare calronucqa) n npl{ }rccJreaoBaHr{rx
MexaHnqecxfix xone6axr,rfi B rxr{por(oM qacrorHoM,qrrarra3oHe.

I.6. TIACTOTHbII AHAJIII3 MEXAHIqECK}IX KOJIEEAHI.IIZ

I,Itt$oprvraqra, nonyqaeMar Ha ocHoBe pe3ynbraroB usuepeurfi o6runx gna.{eHufi
aMnnr{TyAll unu o6qux ypoBnefi MexaHurrecr(Hx xone6anr.rft, sceraa 6oree r.urq MeHee
ONPAHTTqCHA' B TIACTHOCTII B KONI{qECTBCHHOM CMbTCJIC. XOrg COBPEMCHHIu
ax6ponnerpnvecKar arrflaparypa AorrycKaer orrpereJreHue pa3rroro poaa rrapaMerpoB
no apeuenxofi o6nacrr.r, HyxHyro aorronHr.rreJrbHyro tueoptvraquro o cocraBe uccJle-
ayeMbrx MexaHfiqecl(ux xone6anuft MoxHo ronyqrrb Jrr,rrub flyreM qacrorHofo aHa-
nlt3a, ocyqecrBJrqeMoro c noMoIrIbK, e$Qexrunurrx aHaJroroBbrx rlnu uuQpoBbrx
'{acrorH6rx aHar[3aropoB. oanaxo, B aaHHoM cnpaBoqH[Ke He paccMarpr{Babrcfi HH
MeTOAbI qaCTOTHOTO A'tarnSA, Hn cooTBeTcTByptqat aHaJril3upyrorqa, annapaTypa.
Cooraercrryrcrqufi varepual noJrHo u3no)KeH B x3aaHHbrx eupuofi Eprolr u Krep
rHnrax "zslvrepeHil.s MexaHfirrecKr,rx (one6aHr{fi u yAapoa" n or{acroflrnfi aHarfi3}, a
onucaHle aHajrfi3ltpyroqefi annaparyprr aaercr B Karrurorax fi coorBercrByKtulfix
cnpaBoqHbrx JIHcTax.

An[aparypa, ucnoJrh3yeMaJr trpu r.r3MepeHrr_f,x, aHaJrr{3e rr pen{crparlu}r MexaHr.tqe_
crnx xone6anufi, uoxer r{Merb Br4r orHocrrreJrbHo npocrbtx rroprarl{BHbrx l(oMnne-
KTOB r,rJrl,t Aaxe croxHbrx II eQQerrl{nnux cHcreM, Bo sc.ftoM cayvae r.rcuolrayeuufi
u6poAarqlx ffireerc'. caMbrM ftp'rrxrrec*+M 3neMerrro'r grofi aruraparypbr, no-
cKonbxy B orcyrcrBuu oro6paxarorqero roqHo ficcneayeMble MexaHlrrecxr,re rone6a-
HHr cr{rHaJra p€ynbrarrr Bcqxoro poaa H3MepeHr.rfi, axanusoa H T.a. Bceraa HeHa_
aexHbr, HeToqHhr rr, cneAoBaTelbHo, HerIpI{eMJreMbr.

Caurru HaAexHbrM, TorrHbrM r{ yHI{BepcaJrbHHLr sn6porarqr(oM tBJlterc, rlbe3o-
snexrpnvecrr,rfi ar(ceJrepoMerp.
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2. TIbE3O9JIEKTPI,ITIECK}IIZ AKCEJIEPOMETP

2.I. BBE]IEHIIE

B Aaunofi HraBe aarorcr ocrroBHble u 3artacrylo reoperuqecKr,re cBe,qeHru o [pr{Hur -
IIax, r(oHcTpyKrlnu, xaparcepr{cTur(ax }I flpuMerreHllr{ [be3oSneKTpfiqecK[x aKceJlepo-
MerpoB. flocxomry flpn gxcrlrryaraqfirl nbe3ogneroprrrec(ux ar(ceJrepoMerpos Heo6-
xoasMbl cooTBeTcTByrotrlue [peAycr{Jrr.rrenu, s ,uaHHofi nnaBe raxxe (parKo paccMa-

TprdBarorcfl ocHoBHbre nprrHrlr{rrbr r{ flapaMerpbr rrpeaycuJrHTeJreft. flo4po6nouy onn-
caunro flpeAycrurtraneit, uclonE3yeMbrx BMecre c nb€o3nerTplqecKlMr,r axceJrepo-
MerpaMr, nocBtrlleHa masa 3 AaHHoro c[paBoqHuKa. flepevenr rr3roroBJrfleMbrx u
BhrrrycKaeM6rx @upnirofi Epronr u Krep ureroereKTpllqecxux aKce.nepoMerpoB r{ npu-

cyulux rrM rJr:lBnbrx napaMerpoB Aaercs B npunoxenuu 3.

flrcsoelerrptlvecxuft arcenepoMerp B Hacrorulee BpeMr rBmercr HanJq/qurr{M Brr-
6poaar.rurou Ans a6conrorxux usuepemfi Mexanrqecxr{x Kofle6aHr,rfi ta yAapoB.

Cragannoe HelocpeacrBeHHo Bbrrexaer u3 cne,uybnlr{x csoficrn nbe3ogrrexrprr-
qecK[x aKcerepoMerpoB:

l . urupoxufi pa6ovufi qacroruHfi auana3oH

nunefinar xapa(Tepncrl{Ka B uupoxoM altuaMr.rrlecxoM aHarra3oHe

guxolnofi enexrpu.recxr.rfi crrrH:ur, npofloprluonaJrrxufi ycxopenuro MexaHr.rqe-
crux rone6axrft, uoxno npeo6paeoaarr gJreKTpoHHbrM rryreM B cnrHa;r, npoflop-
quonanrnufi ru6pocxopocrr.r ruru ru6ponepeMeuleHr{Kt

Bhrcoxas crofixocrr B oruorrreHrru Bo3reficrBufi orpyxanqefi cpeabr rr coxpaHe-

4rue nnrcoxofi Torrnocrlr Aaxe s xe6raronprr.nrHbrx g(c[nyararluoHHbrx ycJroBr{rx

arrusHxfi npeo6pasonarenb, He HyxAaKrurnficx a upnueneHur{ xcrorrHlKa [ilTa-
H}J'.

KoHcrpynlnq 6er .qBuxyqrlxc.r Aerarefi rapaHTrrpyer r.rcKrroquTerbfiyro aonro-
BeqHogrb

uanora6apnrnar, KoMnarrHat r(oHcrpyrllufl n 6onruroe 3Haqenue orHorueHut
qyBcrBuTerlHocrr x co6crseHHoft uacce.

2.

4.

6.

I .
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2.

9ro6u y6e.qurrct B npl,Icyqlx [6e3o3nexTpuqecxr{M aKceJrepoMerpaM npeuMyrrlecr-
Bax, rleJrecoo6pa3Ho r(parxo paccMorperb .upyrue au6po4arquxl r,r ,rx ilraBHbre
csoficrsa.

l . .(arvxr nepeMeuenHr (npoxcnrunrop) qyBcrBr.nenet x o6ycnoaluaaeMbrM Mexa-
Huqecr<xMr,r xone6anr,r.nvru orHocrrellbHblM I,I3MeHeHLrtM paccrotHuc, T,e, K nepe-
MeuleH[ro, rr orJrr qaercr MaJrbrM BbrxoAubrM grerTp[qecrnM r,rMneaaucorvr. Oa-
HaKo, oH tBr.tercq IraccI.IBHblM aarrrlKoM c neper(pbrBaroqr,rM Jrr,rrrrb o6nacrb
Hr.r3xux qacror pa6oqr,rM qacrorHbrM Ar,rana3ouoM. Hyxno no4vep(Hyrb, rrro

STOT IaTqr,rK MO:xHO npltMeHtTb Ju.ttrIB rrpl n3MepeHI,ICX MeXaHI,ITIeCKI,IX rO.ne6a-
xrafi o6rexros c gneKTponpoBoAuoft floBepxHocrbn.

Enrxocrnufi Aarqnn mmerc.s Miurora6apr,rrHbru 6ecronrarrxrrm npeo6pasoaare-
JIeM, qyBcTBrdTe[bHbrM K rrepeMerqeHHro u oTfiuqarculfiMct oTHocr{TeJrbHo Bbrco-
rofi vyrcrrurenbHocrbro I{ ufipoKtrM pa6o.{EM rracrorubrM 4r.ranaroHou. C lpy-
Foft cropoHbl, oH tBJrterct laccuBxbrM npeo6pasonareneM, [peAbrBJrrrouluM
Tpe6oBaHHr K 3nexTporrpoBoaHocrr,r rroBepxuocrr,t Bl,I6pfipyrcqnx o6rerror, o6-
nagarcqilM nulrrb orpaul{qeHnbrM pa6oquM ar.rHaMrrqecKrrM Ar,rana3oHoM H o6yc-
noBnr{Baronlr M 3arpyAHeHr,rc npra xanu6ponre.

Ilorexunonrerpn.recrulfi qarvnx cnoco6crnybr nrrvrepeHiltM crarr,rqecrax Lr Hr{-
3KorlacrorHblx [epeMeIrIeHI.Ifi H ornuyaerc.s MaJrbrMH r,rMrreAaHcoM u cro-
rdMocrbro. Ero pa6ovue qacrorxrrfi r,r,ur,rHaMr{qec(lfi 4nanasonu, pa3peruarouat
cnoco6nocrr n cpor cnyx6u orpaHr,rqeHbr.

Ilreroperucrnnnufi garvnx Aaer Bo3MoxHocrb rnMepeHr{fi ycxopennr MexaHr,!-
qecrxx xone6anufi s orxocrrerbHo rrrupoxHx r{acroruoM l.I ,qI{HaMLrqec(oM .qua-
na3oHax. K ero npeunnyuecrBaM oruocurct cnoco6nocrb rr3Meprrb crarrrqec(rae
ycKopeHl,lt, B To BpeMfi KaK oH Herrp[foaeH K r43MepeHxrM MexaHrrrrecKr{x yaapoB,
C qenrro 3arrlrrrbr or yAapoB B KoHcrpyrrlr{lr coorBercrByroqfix aarqr.r(oB qacro

flpe[ycMorpeHo B*rKoe aeMrrQfipoBaHr{e, c(a3brBaorqeecr Ha r x Qarorofi xapa-
KTepncr[Ke r,r Ha ar{arra3one pa6oq}rx reMfleparyp.

.[arvxx c nolsrlxHofi raryurxofi rBJrflercr Hr.r3xorrMrreAaucHbrM aKTItBHbIM rrpe-
o6pa3oBareneM, qyBcrB[TenbHbrM Ko cKopocrl{ Mexan[rrecK[x rore6annfi. OH
o6naaaer Jrrrrrrb orHocr,rrenbHo y3KHMr,r pa6oqxMr{ qacrorxbrM u Ar.rqaMnqec(xM
AI,tarIiL3oHaM[, HexellareJrbHofi rryBcrBurerbHocrbro r< MarHuTHbrM noJrrM r,r
BrrpaxeHHofi HarrpaBneHHocrbro.

2.2. TIPIIHUHII AEIICTB}I' IIbE3OSJIEKIPI'TIECKOTO AKCEJIEPOMETPA

Ha pnc. 2.1. norasafla ynpouleHHar r coaepxarqar Juirub ocHoBHhre 3JreMeHTbr
MoAeJrb aKcerrepoMerpa 0a6puvnofi uapxu Delta Shear@ Quprun Epronr u Krcp.
Artusutre 3JreMeHTbI groro iil(celepoMerpa, u3roroBJreHHble ll3 nbe3ogre(Tpilqe-

3.

4.
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CeicMtcexu

OcHoNEEc

Pnc. 2.1. Ynpoatennaz Mq4enb nbegosreKTpuqecKoro ancurepouetpa Qa6pnunofi
uapxu Delta Shea(a ipnpuu Bpnm u Krep

cxoro MarepuaJra, BhlfroJrnrror ponb npy)KI,rH, o6ecleqilBalorqux MexaHHtIecKyK)

cBr36 MexAy coeAnxennofi c ocuoBaHleM ctofirofi TpeyronbHoro ceqeHrrt lr TpeMt

ceficbtr.recrnuu (Nnepuroxxlruu) uaccaun. Botgeficrryloure Ha ocHoBaH[e al(ce-

nepoMerpa MexaHfiq@rile rone6anu-fi npuBo4rr I( ToMy, qro Ha raxaufi rlb€3ogJle-

rvrexr 4eficruyer arruaMuqecKar c[ra, paBHat npol{3BeaeHuro yc(opeHl{t ceficMilqe-

cxofi uaccr'r Ha coorBercrByrcIqylo Maccy. Oraelrnuc rlb€3ogneMelrrrl reneplpylor

enexrpr.rvecxnfi 3aprA, rrponoprlnonanrnrrfi ,qeficrByloqefi Ha HHx Auxalfirqecrof,
cu.ne, Ceicunqecxrle Maccbt axcelepoMerpa soo6rtle He u3MeHtrorct u, clIe.qoBarenb-

Ho, uuerorquficr Ha gJreropoAax nE€3ogreMeHToB gnelcrpilqecxrfi saplA npolopqu-

oHaneH ycxopeHrrxt grlrx uacc. IlocronrKy aMIUTI{Tyaa n Qara ycxopennr ceficur'r-
II@XUX MACC B IIIUPOXOM qACTOTHOM AUAIIA3OHC }IAEHTTqHA AMIUIIITYAC U QATE YCXO-
peHrls ocHoBaHnfl al(ceJrepoMerpa, orAaBaeMufi nocneAnuu o6ufifi gneKrpnqecrufi

3apsA npoflopuuoHaJrerr ycropeHlrro ero ocHoBaHut Il, cJreaoBaTeJrbHo, ycKopeHl{Io

Mexaurrq@Krlx rone6annfi noBepxHocrn o6terra, Ha KoropoM axcenepoMerp 3axpe-

ruICH.

Onucaxnyro Brurte cxcreMy nle3o3[eKTpfiqecKoro aKceJrepoMerpa MoxHo nper-

craBrrb B Bilae erqe 6onee yupouenxofi n aonycxaroqeft necloxuoe MareMaruqe-

cxoe onficaHne rrexanuqecrofi MoaeII[ (cv' pttc. 2.2).

2.2.1. Anantrrr.|ecxoc onlrcaHrre rrceJlepoMerpa

Ha puc, 2.2 toxazasa ylpouleuHat Mexanr tl@xat MoaeJIb onrcaHHoro Bbllre rlbe3o-

3neKTplqecxono axceJrepoMeTpa. 9ra voAenr firAflfct orxecexxofi x nnepur.ra;rraofi

cr{creMe MoaeJrbro rone6arenrnofi cHcreMEI c o,qnofi crenelrrlo cso6oaH, coAepxa-
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Puc.2.2. Vnpoqennan MexaHlr.recKat Moaenb rrbe3ogneKrpil.recKoro aKcurepoMerpa

Iqefi Ase He3arpenJreHnbre rl coe,ur,rHeHHbre Apyr c apyroM r{epe3 rlAe:urbHbritynpyruit
gJreMeHT ceficDrH.recxue uaccu. Tax KaK aKceJrepoMerprr Sxprvru Epronr u Krep
o6naAalor uaauu xoe@$uqueHToM 3aryxarvs,, 4eunQnpoaanue s AaHHoft MoAeJrH
Boooue He yqrrbrBaercr.

B nrrpaxenun, rcflotb3yeMbrx Hr,rxe c qenbrc an:ururr,rtrecKoro onncanlafr ycrpoftcr-
Ba n xapaKTepr,rcTrr( Ilbe3ogJreKTp[rrecKoro aKcenepoMeTpa, ficnoJrb3ynTcq cneay-
rcull{e o603HaqeHHr:

ms - o6qar ceficMn.{ecras (rnepuuorxar) macca

rn6 - Macca ocHoBaHnq aKceJrepoMeTpa

x, - nepeMerqenue ceficMr-r.{ecxofi uaccrr

x6 - nepeMelrleHlre ocHoBaHm a(ceJrepoMeTpa

L - paccrorHle naex4y ceficlru.recrofi Maccofi u ocHoBaHtreM B
cocroqHllfi rroKor axcenepoMerpa B r{Hepqr{aJrbHofi cucreMe

k - grBlBaJreHTHas xecrxocrb [be3ogJreMeHToB

Fe - rapMoHurrecKar Bbrxyxaarouras. crra

Fo - aMrIJrIrryEa cr{nbr

a - yrnoBat qacrora BblHyx.qaK,ulefi cruru (paa/c), ot: hrf

17



@n - yrnoBar qacTora co6cTBeHHono p$oHaHca aKceJrepoMeTpa
(pat/c)

@n - yrnoBaq qacrora pe3oHaHca 3arpenneHnoro xa o6lercre axce_
neporvrerpa (paa/c)

f- - qacrora pe3oHaHca gaKperrlleHHoro na o6rexre axceJrepoMerpa
(fq)

f - qacrora sbrHyx,qarcqefi cunu (fq).

Vqfirrrsat cr.rnrr, tos4eficrBytouue Ha 3neMeHTbr noragasnofi Ha pr.rc. 2.2 vro1enu,
MOXHO HanilCaTb CneAyrculEe ypaBHeHxt:

F = k ( ," - x6- L ) (cuna. sogaeficrsyrcqaa xa ynpyrnfi areuexr)

m#a : F + F" (cnna, sogneficrByrouar Ha ocHoBaHrre axceJrepoMe-
rpa)

frr*, : - F (cuta, eos,ueficrnyrorqaq na ceficlrr.r.recrue *raccu).

,{nuxenr.re gJreMeHToB noragaxnofi Ha pfic. 2.2 vro$enn onpe,qeJrrerc, ypaBueHr{eM

F F+F" k F-
x"-Xt = ------ - - - -  = _-(x,_ xb_ L)_--_ ( l )

ms In6 p Ifis

'1'.JITI

p_
pr = -Kr-- tosrn(, t

fit6

unu

.. fi|'frt
u :+

fil"I lllb

Oruerr,ru, qro [apaMerp p rracro Ha36rBaror "npuse.ueHuofi uaccoft, aKcenepoMerpa,
cnvsoror,r r o6ogna.reuo nepeMerrleHne ceficlru'{ecxofi Macchr orHocI.ITeJrbHo ocHo-
BaHHC aftCeflepoMeTpa, T.e.

f  :  x"-x6-L

B cry'rae, ecJru arceJrepoMerp He 3ar(permen na o6rerre n He rroaBepraercs aeficrrurc
BHerrrqlx cuJr (F. = 0), ro onpeaeJrrroqee ero cnodowue (one6aHn, ypaBHeHHe
npfirruMaer ynporqexnrrfi nr-r4

18
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l t f :  -kr

flpn peureHnu sroro HecJroxHoro ,qusoepexqu:rnbHoro ypaBHeHns qe.necoo6paauo
npeAnonoxurb u3MeHrrouleecr no rapMoHrrqecr(oMy 3axoHy c auulr,rryAofi R nepe_
MerrleHlte Maccbl ms oTHOCT{TeJIbHO M'ACCbT mb, T.e.

r : Rsinost

floacranoerofi B np[BeaeHHoe nrrure AuQSepeHrlrraJrbHoe ypaBHeHr{e noryrraerc,

-1.t,Rtts2sinout = - kRsmcof

cneAosarerrHo, pe3o*aHcHas .racrora a*ceJrepoMerpa (or"), r.e. qacrora ero co6cr-
BeHHO|O pe3OHaHCa, AaeTCC BblpaxeHleM

@nt

Baxnocrr sroro pe3ynbrara 6onee or{eBr,raHa rroclre ero npeo6pasoaaxnr B Bbrpa-
XCHHE

I t

@n2 = *{+.+) (2)
\  m. mnl

B cny'rae axcenepoMerpa, 3aKperureHHoro npor{Ho (npe4noraraerc.n coBepmerrHo
xecrKat MexaHl,rqecKat cnxsr) Ha rroBepxHocrr{ o6rerra c uaccofi, HaMHoro npeBbr-
urarouefi Maccy aKcerepoMerpa, Macca mb HaMHOTO 60nbrUe nraccrr rnr. cne,uouarenr-
HO, pe3OHaHCHar qacToTa ar(cenepoMeTpa yMeHbIXr.rTcr, [pHrreM c yqeToM npeaeJra,
coorBercrByroqefo l(penneHHrc aKcenepoMerpa na o6rexre c decxoqe,rxofi maccofr
(mo 

- *), Bbrpaxenue (2) npnnaer nr.rg

9ro arrpaxente oflpeAeJrrer co6crrenHyro pe3oHaHcHyro rracrory cogepxaqefi ceft-
cM}lqec(re Maccbr lt ynpyrxfi 3JreMeHT cilcreMbl, T.e. qacrory w31HaHca 3aKpelrnet-
HOnO Ha O6LeKTe aKaurepoMerpa (,)m, onpeaeneHHae raKr,rM o6paeorvr pe3oHaHcHat
qacrora frBrtetcfl oEHr{M Ir3 ocHOBHbrx napaMerpoB ycrpoficrra, r.e. xone6arelHrofi
cHcreMbt, rrbe3o3te(TpnrtecKoro aKcenepoMerpa. Hr.rxe 6yaer yKa3aHo, qro LMeHHo
9Ta qacrora yql{TbrBaercr flpil olpeaeJreHuu pa60uero .racrorHoro rfiana3,Ha axce-
nepoMerpa.

ouenugno, qro Ha [paKTr.rKe HeJrb3r 3aKp€flr.rrb aKceJrepoMerp Ha noBepxHocru o6ta-
aalouleno 6ecxoHe.rHhrnu uaccofi s xecrKocr6ro o6rerra il olpeleJrr.rrb SKcnepnMeH-
TaJIbHhrM nyreu 4eficreurejr6Hoe 3HarreH[e ero pe3oHaHcHofi qactorbl. rlpn6nuxex-
HOe 3HaqeHr're .Iacrorhl pe3oaaHca 3aKperrneHHoro ua <i6terre aKcenepoMerpa
onpeAerrercr nyreM 3Kc[epuMeHTa, B xoAe XOTOpOTO rarpennennufi Ha cr:urbHoM
ry6uxe vaccofi 180 r arceneporuerp noABepraercs sogaeficrararc MexaH[rrecrfix Kone-

k
p

(3)
k

ms
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6anufi c QnxcnpoaaHHofi ananlr,rry4ofi ycropeur.rr u c perynupyenofi n lruporonr
.qt,lana3oHe qabrorofi. Vnouenyroe nplr6rrrxennoe 3HaqeHue onpeAeJrffercr Ha ocHo-
Be perncrpr4pyevoft aunnuryaxo-qacrornofi xaparoepilcrxKr.r uccJreAyeMoro a(cene-
poMerpa. Oruerurvr, .{ro onxcaHHHfi MeroA r,r apyrne Meroabr xalu6poaru a(ceJrepo-
uerpon no4po6Ho paccMarpr{BaK)Tcr B rn:rBe 5.

9acrora pe3oHaHca 3arpenneHHofo aKcenepoMerpa yMeHbrrraercr no Mepe yMenbrxe-
HHt xecrxocrn o6rexra H yBenr,rrreHr,rs noaarnr.rBocru KpenexHoro npncnoco6renux,
o6ecneur.rnanulero MexaHfiqecKylo cBr3b Mex,qy ocHoBaHueM aKcenepoMerpa u r.rc-
cneayeMbrM o6rexrou. I4cnonnyeurrfi Meroa Kpennegrr.r Moxer 6rrrr aaxe
lpnrrrrHofi Bo3HHKHoBeHr.rq HoBoro pe3oHaHcHofo flr.rKa Ha qacrore, MeHbrrrefi qacro-
Tbr pe3oHaHca 3axpe[neHHoro aKcenepoMerpa. CssgaHxbre c KpelrneHr,reM ar(cenepo-
MerpoB Borrpocbr o6cyxAarorcc s rraBe 4.

flpn anarure rone6anufi ar(cenepoMerpa, Haxoarruenoce no4 ge{crrueM BbrHyx.qa-
rcqefi cnnbr, yrruTbrBaercr onpeAeJreHHalr Bblue pe3oHaucHilr qacrora c,,l, H rapMoHr4-
qec(:rr crlna c aMnnuryAofi Fo n vacrorofi o. yqHTbrBar flo(a3aHHyrc ua puc. 2,2
MOAeJrb r,r ypaBHeHrre (1), onucrruarorqee BbrHyxaeHsoe xole6areabHoe ABilxeHle
arcenepoMerpa AuQ$epexqfiarbHoe ypaBHeHEe r{Meer Bua

r + an2r + 
Fo 

simot:  o
IIl6

flpu peurexuu sroro ypaBHeHHc cuoBa qenecoo6paaxo lpeAnonoxr{Tb r,r3MeHrrcqee-
cr ro napMoHlrqecroMy 3axony c aMnJrlrryAofi R nepervreqenr.re Maccbt ms orHocl-
TeJrbHo Maccll mb" TaxEM o6pa3oM [onyqaercr ypaBHeHr.re

-@2Rsino)t+ o)n2Rsin@t+ 
Fo 

sintst :  0
IIl 6

CreaosarerIrHo.

R(rs,2- ts2) * 
Fo = 0
Ifl6

Fo

m6 (ton2- cr.2)

Ha vactotax, HaMrroro MeHbruux qacrorbr co6crnenHoro pe3oHaHca ar(ceJrepoMerpa,
T.e. rrpq (,.r<<c,1,), uoxno o6ognarreHHyro Ro aumuryAy rrepeMeuleHur onilcarb
BbrpaxeHr,reM

F
Ro :  -  'o a

frfrn'

Ornourenue aMrulnrya rrepeMerrleHur s o6racrl Bbrco(ux rr HH3Knx qacror, T.e.
orHorrreHr{e R/R6, uvroer zup,
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-Fo
_ m6 (anz- ao2)

_Fo
frt @n2

o60sHaqus 3To orHorrreHHe cuMBorroM A (A : R/R6), tpuneaeHHoe BHrxe Bbrpa-
XEHHC MO'|(HO 3ATIXCATb B BI,UC

,-(t)'
9ro nrrpaxenne flBrr',ercfl BaxH'rM pe3yfibraroM, y(a3brBarorur.rM Ha yBefir,qeHr,re
nepeMeuleHus ocHoBaHu.s orgocr,rrenbHo ceficilafi.{ecrux Nracc s o6racru, r roropofi
'{acrora nunyx4aroqefi cr-IJrbr coH3MepI.IMa c rracrorofi co6crseHnoro pe3oHaHca
aKcenepoMerpa. CneaosarenrHo, n eroft o6nacrt raxxe na6nroaaercc pocr aeficr_
BYrcTUCft HA TIEC3OSNEMCHTbI CIIJIbI I.I YBEI}iqEHI{C AMNNI,ITYAbI OTAABAEMONO AI(CEJIEPO-
MerpoM SJreKTpnqecKoro cHrHaJra. flocronrxy rrEe3o3neMeHTbr axcelepouerpoa sup-
mn BproD u Krep ornuvarorcr sr.rxcr-rposaHHoi qyBcrBureJrbHocrbro rro crdne, e,uu-
uofi nprvr.rnoft yBenflqeHr,rr aMrrnr{Tyabr nrrxognon'o gfleKTpilqecKoro cr-rflra.na a o6ra-
cril psoHanca sBilflerca co6crseHurrfi p€oHaHc ar(cenepoMerpa. Bug xpnnofi au-
nnr'rryaHo-qacrornoft xapaxrepucrHKr, [be3ogneKTplqecKoro aKceneporvrerpa (crvr.
puc. 2.3) r{ aMnJTHTyAH:ur norperrrHocrb npr-{ ero nprrMeHeHr.rH cBr3aHbr c BbrpaxeHr,r-
eu (4). 3rn Bonpocbr paccMarpnBarcrcs s pasaere 2.3.

3xaqenue qacrorEr co6craeHHoro pe3oHaHca He3ar(perureHHoro a(cenepoMerpa
cltJrbHo 3aB[cldr or orHorueHr.ra o6qero 3HarreHr,rr uaccu ceficur.rqecKr,rx Macc K
3HaqeHuro uaccu ycrpoficrBa aKceJrepoMerpa I,r B rracTHOCTr,r K 3Hat{eHr,rro Maccbr
ocHoBaHl,rr floc:reaHero. flpaxrr.ruecxnna npaBxJroM MoxHo crrr.rrarr, .{ro o6ua, cefi_
cMgqecKitr Macca a(ceJrepoMerpa noqr[ HAeHTrrqHa Macce ero ocHoBaHr,lq, Cneaosa-
TeJrbHo, Ha npaKTUXe MO)KHO yqfiTbrBaTb oTHOrUeHne

pe3oHaHcHitt qacToTa 3aKperlneHHofo aKcenepoMeTpa
pe3oHaHcHar qacToTa He3ar(penneHHoro a(cenepoMeTpa

2.3. tIACTOTHbIfi NIIANA3OH

Kpurar, oro6paxarorqar qacrorHyro 3aBr,rcr,rMocrb ornoclrrenrsofi aMrrJrr.rryAbr or-
AaBaeMoro aKcenepoMerpoM 9Jre(Tpr{qecKoro crrrHata, nor(a3aHa Ha prrc. 2.3.9ra
xpr.rBaJt Ha3brBaerce rpunofi aMflnHTy.rlHo-qaCrornofi xaparlFepncrHKr.r aKcenepoMe-
rpa r oro6paxaer il3MeHeHr,rr orxocureftnofi aMnnHTyabr BErxoaHoro 3re(Tpr,rqe-
cKoro cnrHrura axcenepoMerpa, noABepraeMoro sogAeficrguro MexaHr,rqecKr,rx xo.ne6a_
nufi c QuxcupoBaHHbrM ycr(opeHueM r,r c r,r3MeHqlouleficr n rur.rporoM anana3oue

R
Ro

(4)A

I
y2
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Pnc.2.3. Ilpatuep KpHBofi aMrrnwTy4nG.racroruort xapaeTepucrnKtr (sanncn*tocru
.ryBcTBI.ITeIbHOC',rH O'f .raCTOThI) IIhe3OSneKTpHqeCKOrO AKCeJrepOMerpa

r{acToTofi. flocxonrry aKceJrepoMerp npu perr{crpaqul (pr,rBofi aMflnury.qHo-rracror-
Hofi xapaKTep[crr,rKr.r 3aKpenneH Ha r,rMeroqeM Maccy l80r croJre Br.r6pocreHga, no
rrr,rKy gTofi Kpr,rBofi Moxno olpeaetuTb npr6nxxeHHoe 3HaqeHrre qacToThl pe3oilaHca
3aKWII^eHHOTO aKcerepoMerpa. Kpuaar aMrulTyaHo-qacToTHofi xapaKTepr.rcTr,rKr,r
a(ceJrepoMeTpa cBr3aHa c npr{Be.qeHHbrM B pa3aeJre 2.2 tupaxenuervr (4). O.qHaro, r
3TO BbrpaxeHrre MoxHo HenocpeacTBeHHo noacTarroBr,rTb 3HaqeHHe .racToTbr pe3o-
HaHCa gaKperrJleilHoro aKcurepoMeTpa (@ 

-) 
u, cneaoBaTerbHo, rroJryqxr.b BbrpaxeHue

(5)

Ha ocxose Bblparr<enn.a (5) uoxno olpeaeJruTb pa6oqfifi rracrorHufi Ar,tarra3on aKce-
nepoMeTpoB rI Bblqr{cJrr{Tb oTKJroHeHnr nprcylIll{x oTAenbHbrM rracToTaM r,r [onyqa-
eMbrx B pe3yJrbTaTe H3MepeHufi 3HarreHr,rfi aMrrnrrTy,ubr oT cooTBeTcTByKrtrIr{x aefi-
crBl{TerbHhrx 3HarreH[fi aMrrnrrryAbr nccJleAyeMblx MexaHuqecxr{x Kone6aHr fi.

2.3.1. Bcpxrnfi rrpeAelr qasroml

Kpunae aMrururyAHo-qacrorHoft xapaxrepncrnxr.r Ha prrc. 2.3 noxasrmasr, rrro qa-

crora pe3omawca 3aKpenneuHoro anceilepoMerpa olpeaeJrrer BepxHr{fi [peaen pa6o-
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qero r{acToTHoro Ar{ana3oHa rrocneaHeno, T.e. BepxHr.rfi npeaen '{acToTHoro arrarra3o-
Ha, B KOTOpOM noABepraeMbrfi BO3AefiCTBr.rrc MexaHr,rrrecKr,rx Kone6aHr,rfi c oul(cHpo-
BaHHofi aMnnr{TyAoft a(ceJrepoMerp or.qaer [porropUr{oHaJrbHHfi 3neKTpEqecKr.rft
cr{nHan c $urcnponaxrofi anrnar,rrygofi,

9eu 6onrure 3naqeHtle qacrorbr pe3oHauca 3aKpenneHuoro arcenepoMerpa, TeM
unpe ero pa6oqfifi .{acrorurrfi Ar,!ana3oH. 9acrory pe3oHaHca 3ar(perrJreHnoro arce-
nepoMerpa Moxuo yBeJrnr{urb Hm4 nyreM npuMeHenuc 6oaee xecrKux nbe3o3neMe-
HToB, I{nx rryreM yMeHbrrreHr,rr ero o6rqefi ceficuuqecKofi Maccbr. flocronrxy xecr-
rocrb nre3ogneluenron o6uqno Henb3.fl It3MeHmb, e.qunofi Bo3MoxHocrbK, gBfiAercg,

yMeHburenl.re ceficMn.recKofi uaccu. Ornaxo, yMeHbrrreHl,te ceficMurrecKofi rvraccrr
ct(a3brBaercr Ha aMrrnuTy,ue 4eficrryroqefi Ha rrbe3ogneMeuTbr AuHaMr{r{ecrofi cunu
n, cJleaoBareJrbHo, o6ycnoBnnBaer yMerrbrrreHr.re qyBcrBxreJrbHocru aKceJrepoMerpa,
CreAosaremHo, Jrerxue axcelepoMerpbr c Ixr4poKI,IM pa6oqr.rM qacrorHbtM ailanaSo-
HOM MeHee qyBCTBr,rTeJrEHhr, rer*r 6onee TrDt(eJrhre aKceJrepoMeTpbr. Hao6opor, BbrcoKo-
tlyBcTBr{TeJrbHBIe aKceJrepoMerpbr o6naAanr nr,rrrrE orpaHr{qeuxtru pa60vr.ru qacror-

HbrM ar.rarra3oHoM u He Aonyc(aror npr.rMeneHuc s o6racru Bbrcoxux qacror.

B raqecrse Bepxuero npe.qena pa6o.{ero qacrorHoro .quana3oHa a(cenepoMerpa Mox-
HO UCnOJIb3OBaTb pa3nr rrHbre 3HaqeHE , CBr3aHHEle C OlpeaeJreHHbrMu S'Jaqellu[:l'vr
orxnonenr.rfi floJryqaeMbrx B p€3yJrbrare nsuepenufi gxaqeHlrft aMrrnrryabr or
leficrBl.ITenbubtx gHaqeHrtfi aMrulTyAbr Mexauilqecxnx Kone6aHufi. V'{urrrsael4bre
Ha npaKTr.rKe orrpeAeJreHr{r BepxHero flpeaena qacToTbr aKceJrepoMeTpoB paccMaTpu-
B8rcTCr IIr{Xe.

Ilpegen 596 onpeaenen rracrorofi, Ha Koropofi orHoclrreJrbHoe orKnoHeHrre noryqa-
cMono B pe3yrbrare H3MepeHr,rr 3HarreHr,rr aMnJruryAbl or AeficrBrrreJrbgoro 3Haqe-
Hllr aMrurnryAbr nor4eftcrayrcrqlrx Ha axceJrepoMerp MexaHnqecKux Kone6aHufi co-
craBJlter 5%. C uenpenulrarorqefi 5% [orperrrHocrbro Moxuo r{3Meprrb
MexaHnqecxxe Kone6aHilr c qacroraM[, MeHbrrruMn npr.r6n. gelennoro Ha 5 (Ko300r,r-

ut{enT yMHoxellw.O,22) 3HarreH[r pe3oHarcHofi qacrorbr 3aKperrneHHoro ar(cenepo-
MeTpa,

llpal* 1096 oupeaenen vacrorofi, xa xoropofi orHocnTeJrlHoe orx;roHeur,re nolryqa-
eMoro B pe3ynbrare r,r3Mep€Hut 3HaqeHE aMrrJruTyabr or geficrnnrenbHoro 3Haqe-
HItt aMrrJr[TyAbr Bo3AeficrBynullrx Ha aKceJrepoMerp MexaHnqecrux xone6annfi co-
crasnter 1096. C norpeurHocrbro Ao 1096 uoxno [3Meprrb MexaHnqecKfie Kone6an[t
c qacroraMu, MexblnrMr.r npn6l. 4elennoro Ha 3 (roe$QuureHr yrtroxennn 0,3)
3HaqeHur p$oHaHcHofi qacToTbr 3ar(pelJreHHoro aKceJrepoMeTpa.

Ilpelen 3 4B onpeAe.nen vacrorofi, xa roropoft pa3Hocrb noryrraeMoro B pe3yJrbrare
l.r3MepeHnr 3Haqeuufi ypoBHr r{ Aeficrsurenruoro 3Haqeu[r yponxx noa4eficrny-
roulnx Ha arcenepoMerp MexaHfirrecKfix rone6anufi cosraBJher 3 4E. C Heupeuuma-
roqefi 3 gE norpeurHocrbro MoxHo rBMeprrb MexanuqecKr,re (ore6aHr{r c qacrora-

Mrr, MeHBrIrlrMrt IeJreHHoro rrplr6n. Ha 2 (xoeQQrquenr yMHoxenrrt 0,54) sna,rennr
pesonancxofi qacrorbr 3a(pelneurroro a(ceJrepoMerpa.
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2.3,2. Huxw,ufi npeaen qacrorbl

flretoe:rerrpuvecKHe aKcenepoMerpbr .sBJrrrorc.s ar,rnaMnqec(r.rnnu npeo6paronarenr-
Mr,r, n6e3o3JreMeHTbr Koropbrx reHepr,rpyror :rexrpuvecxufi 3apf,r nlrrxb floa ,qeficr-
Br.reM auuaMltqecKlrx ciln. CneaosarenrHo, 3Tr] axcenepoMerpbr He Moryr r,r3Mepqrb
MexaHurrec(He xole6ang.n c AoxoArrqr,rMr,r Ao 0 fq.racrorarvru. Huxnufi npeaen pa6o-
qero qacrorHoro aHana3oHa coaepxaqero flre3o3nexrplrqecrxfi arcenepoMerp KoM-
rrJreKTa 3aBHcHT or napaMerpoB ucnonb3yeMoro coBMecrHo npe.qycunurenr. flo
cy[IecrBy, ucnoftsyeuuft npeaycr,rnureJrb onpeaerqer cKopocrh yreqKx reHep]rpy-
eMoro [be3ogneMenTaMr,r a(cenepoMerpa gnexTpuqecxoro sapa,ua. OrrvreruM, qro

coaepxauue a(cenepoMerpbr H rrpeaycr{Jrr4Tenn $lrprvru Eprcnr u Krep rounnexrrr

raror Bo3MoxHocrb x3MepeHr,rfi nrexaxu.{ecrftx Kone6aHufi c qacroraMu ,qo 0,003 fu.

Hyxuo no4vep(Hyrb, qro s o6racrfi ru6po*rerpuvecxofi [parffr,rKu nr,rrrrb pe,qKo

Konaa npeAaqBrqrorcr rpe6onanur K rrpr.rMeHeHr.rrc arrrraparypbr c r{}rxHHM npeaeJroM
qacrorbr nopslKa HecKonbxlrx golefi fu. creAosarennHo, HeAocrr.rrarcqrafi ,qo 0 fq
pa6oqufi qacrorHbrfi Ar.rarra3oH He sBrrercc cepbe3HbrM He.uocrarKoM rr6e3ogJrexTpr{-
qecKr4x aKcenepoMeTpoB.

B rnase 3 .qaHHoro clpaBouwxra no4po6no o6cyx,uarorcc flapaMerphr ]rcnonh3yeMhrx
coBMecrHo c nbe3oSneKTpHqecKHMH aKcenepoMerpaMfl npeaycrrnurerefi. PraoM c

Epyrr{Mr,r flapaMerpaMu paccMarp]rBarcTcq lapaMerpbr, onpeAeJrtrcqr.re nlrxnlrfi npe-

aen pa6oqero qacrorHoro auarra3oHa KoMrrJreKToB, coaepxauux aKcenepoMerpbr r,r
npe.uycr,rnureJru. Marepnar, ornocsulnftcq K BJrrfiHl{ro oxpyxaroqefi cpeabr, B qacr-

Hocrl,t l( ee BJTI,IIHHIo na nuxnufi fipeaer rlacrorbl yfloMtHyrblx KoMTIJIeKToB, ugrara-
erct B fJraBe 4.

2.4. NbE3O9JIEKTP}IqECKI4E MATEPI,IAJIbI

Iresoenerrpr.recKr{M Ha3brBaercr Marepr,ra;r, MexaHr,rqecKuur ae0opMauuc (a pesynr-
rare aeficrsu.fl cunu) xoroporo conpoBoxAaerca o6pasonaHHeM gJreKTpuqec(oro

3apr,qa. K nbe3o3JreKTpl{rtec(I{M Marepr{araM oruoccrcc nbe3ogneKTpr{qecKne Mo-
Ho(pr,rcTaurJrbr, HarrpnMep, MoHoKpr.rcTaJrnbr KBapua il cerHeToBofi coJrH! Lr uc(yccT-
BeHHo rronrpr,r3oBaHHbre $eppoenexrprvec(lre KepaMr.r(r.r, sBfirroqxecr orHocureJrb-
HO clrOXHbrMH CMeCTMH THTaHOBOKIICJ]O|O 6apU-n, qIp(OHO(HCJTOTO CBl.rHqa n
MeraHI{06[eBoKucJroro cBuHua.

flpoqecc nontpil3arlulr rrbe3orepaMr,rKu anaJroruqeH rrpoueccy HaMarHr,rrruBaHfir xe-
Jre3a B MarHr,rrHoM floJre. flpunoxenue Kpar(oBp€MeHHoro rMrryJrEca BbtcoKoro Ha-
np')KeHnr conpoBoxaaercr opneHTarlleft aoMeHoB MoneKyJrffpHofi crpyKTypH Mare-
pilara B oaHoM HanpaBJrenur,r. Bnellrrg.r cu.na, geficrryroqar Ha nperepnealrr,rfi
raxyro o6pa6orKy rrte3ogJrerrpuvecxufi Marepr.raJr, o6ycnoBnuBaer ,qe$opMaquK)
yrroMrHyrbrx aoMeHoB il o6pa3oBaHile gJleKTpuqecKoro 3aptAa Ha rrporr,rBonoJrox-
H6rx Apyr Apyry KoHuax Marepr,rajra. onucanxlrfi npo[ecc r{JurccrpHpyer pvrc.2.4,
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Pnc, 2.4. Vnpoateunaz Moaarb eQSexra acryccrBeawo noJr*
pnzoaavnofi KepaMuKn. 2nerrpnuecxnfr 3apflr q cwwMaercs c yKagagabrx
noeepxnocreft

Ha nregoareuenTbr noABepraeMoro MexaHuqecxnu xoae6an[rM flbe3ogneKrpuqe-
cxoro axcenepouerpa 4eficrayer cwta, flpoflopquoHaJrbHar ycxopeHr{ro grnx roae6a-
xtfi u o6ycnonnrrBaroular o6palonanne gneKTpuqecr<oro aapr,ua, Sror 3aprr cHr.r-
MaeTcc c noMoulbro coea[HeHHbrx c BblxoaHbtM rHe3aoM aKcenepoMeTpa 3neKTpoAoB.
3axon nunefinofi nponopunonaJr6Hocru Mexay MexaHu.recxofi cfinofi rr gJreKTpnqe-

cKnM 3apraoM n efo coxpaHeHr.re B rrrltpoKHx aflHaMHqecKoM I| qacToTHoM auana3o-
Hax rBJrrrorcr ocnosofi npesocxo4nofi srcnnyararlnoHuofi xaparrepucrl{Kn nbe3o-
glteKrprrqecrtrlx axcenepoMerpon. Orueruu, .rro roeQ@uquenr npeo6pasoraaue
(ryrcrnure.nrnocrr) nresogaexrpxqecKrx MarepnaJroB Brrpaxaercf, B eailHl{qax
nKr/H.

.fleQopruaum [re3ogneMeHToB aKceJrepoMerpa Moxer 6urr gugsaxa cx[MaroulfiM
r{Jrn cpe3hrBarouilM ycr{nxeM (crvr. puc, 2.4). B o6oux cryqarx enexrpnvecxufi sapfla
o6pasyercx Ha floBepxHocrrx, Haxoarrrl[xcr nog nosgeficrBueM crurbr.
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Srexrprvecxufi 3apflr, o6pa3yervrHfi s pe3ynbrare ,qe$oprvraqnu npn cxarnu,
cnr{Maercr a Ha[paBJreHr{H rroJrflprl3aqr{H nbe3ogJleKTpilqecxoro Marepltara. fnasxat
HeBbrroaa coorBercrByrrxlefi xoncrpyxquu 3arorroqaercr B ToM, rrro o6pasyervruft n
pe3ynbrare Bo3aeficrBufi oxpyxaroqefi cpeart (nanpr.rlrep, $ryrryauufi reunepary-
prr) napasurmrfi e:rerrpuvecxuit sa;ptl, coBrraraer c 3aprAoM, Bo3HuKaIoqrrM B

cBff3H c BocrrrrHlrMaeMlrMr,r aKceJrepoMerpoM MexaHurrecxlrMu xone6annsvn. Cleao-
BareJrbHo, oraasaeltrfi TaKr{M ar(ceJrepoMerpoM gnerrpr,r.recxufi cHrHaJI He oro6pa-
xaer Jrnlrrl ro:geficrryroulue Ha ero ocHoBaHHe MexaHurrecrne xone6anr,rr, a I
nexoropofi creneHfi TaKxe ycJloBl{r orpyxaroqefi cpe,uu. flpornrononoxHoe c[pa-
BeMuBo B cnyqae nb€3o3JreMeHToB, FeHepnpyrcqux 3nerTpuqecrnfi aapra nplr,qe-

Qoprvraqzn noa cp$brBaroqflM ycr{nr{eM. 9ror sapxa cHr{Maercff B HanpaBreHI,Il{,
nepneHAH(ynrpHoM K HarrpaBneHl{rc flontpil3allufi nbe3o3JreKTpr{rrecKofo MarepfiaJra.

Creaosarenrxo, o6pasyervrufi B pesynbrare Bo3,ueficrBr{fi orpyxaroqefi cpe.qu (Ha-

npnMep, $nyrryauufi rervrneparypn) napa:urxrrfi snexrpuvecrnfi eapr,Q roo6ue xe

cxa3brBaercr Ha oT,qaBaeMoM cooTBeTcrByrouIHM ar(ceJrepoMerPoM SneKTpnrrecKoM
curxaJre. flovrr,r coaepureHnoe orcyrcrBr,re [apa3rTHoro greKTpuqecKoro 3aptaa
rB[teTct oaHHM I{3 uraBHbrx rrpeHMyrrlecTB ar(ceJrepoMeTpoB, B (oHcTpyKIIl{I{ KoTo-
pbrx l{cnoJrl3yrorcr pa6oraroqne noa cpe3blBarcIql{M ycl,lJlrleM nbe3ogleMeHTbl, B
roM rrucJre aKcelepoMerpoo Sa6puvnofi uapxu Delta Shear@ QrpMbI Epronr r Krep.
Oruerr,rlr, qro BJrrrHHe Orryxryaqufi TeMneparyprl Ha 3Kc[nyaraIIHoHHyIo xapal<re-
pr{crl.rrry aKce[epoMerpoB rroapooHo o6cyxgaercn s pa3nerrc 4.2.2.

@eppoenexrpnvec([e xepaMr{Krl noMarorcs rvrexanuqecrofi o6pa6orxe H r{x xrrMn-
.{ecxrfi cocraB MoxHo tr3MeHrrr rar, vro6rr o6ecneqnrr HyxHyIo 3xcrrJryaraunoH-
Hyro xapaKrepficrr{xy Il cooTBeTcTBylolq[e pa3rIHqHbIM ooracrtM TIpHMeHeHI{t al(ce-
nepoMerpoB cneufiaJrbHrre flapaMerpbl. Eonee cloxnrre npo6reuu cBt3aHbI c
rrbe3ogJlexTpnqecl(I{Mr{ MoHoKpncrarlaMu, xr.rMurrecxuil cocras Koropblx HeJrb3t
r,r3Merrqrb u Qoprvra Bbrpe3oB (oropblx cl,urbno 3aBlrclrr or $opuu HcxoaHoro Mo-
Hor(pr{cralJra. CneAosarerrrHo, qyBgrBnTerbHocrr u co6ctseHnaf, eMxocrb arceJlepo-
MerpoB c r.r3roroBJreHHblMlt I{3 MoHoKpncraJurr,rqecKoro Marepr{ana (HanpfiMep, H3
KBapua) rrbe3osneMeHTalvru s 6onrmnHcrBe cJry'{aeB MeHbIIre qyBcrBlrerbHocrl,r u
eMr(ocrr{ ar(ceflepoMerpoB c nbe3osneMeHTaM[ H3 fteppoenerrpnvecrofi xepaur.rxn,

B arceneporuerpax Quprr,ru Eprolr u Krep ucnonrsyrorcr nEe3ognexrpuqecKue Mare-
puann, o6olravennue PZ 23, PZ 27, PZ 45 u PZ lOO. OorosHue csoficrsa il napa-
MeTpbr 3Trrx MareprraJroB crreayroqfi e:

l. Marepnal, o6ognaqesnufi PZ 23, n'tlr.ercr rrcKyccrBeHHo norupuroaauxofi Qep-
pognexTprrqecrtofi repaunrofi, ornocrqeficq ft rpylne rl{TanaroB r{ qfipl(oHaroB

cBnHqa r| orJrilqaercr BbrcoKofi qyBcrBrrrerbHocrrro (npu6n. 300 nKr/H) u Ha-

AexHocrbxt B ruxpor(oM TeMrleparypHoM.u[ana3oHe (nepxnufi npeaell + 25O'C).
Tax rax gTor MarepuaJr rrMeer orlTlMaJrbuhre flapaMerpbl, oH HaxoAl,rr rlprrMeHe-
xre n 6ornmnncrBe il3roroBrseMbrx r{ Bbrrrycxaervtrx Qupnaofi Epronr x Kmp
arcelepoMelpoB.
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2, O6ognaqeHssit PZ27 t,l.arepuut rBrsercc rrcl(yccrBeHHo uoffpugosannoft re-
pauuxofi (Uxproxar TfiTaHar cnuxUa), anaroru.{Hofi B cMbrcJre cocraBa r,r
cBoficrB KepaMure P223. 9tor MarepnaJr rrcnonb3yercr n ualora6apurHux
arcerrepoMerpax @uprvru Eprolr u Krep.

3, Marepuar, uecyutuft o6ogna.{exue P245, nlrrrercs [3roroBneHHofi no cnequ-
a.nrnofi peuenrype, ucxyccrBeHHo nonrlru3oBaHHofi Qepposnerrpuvecxofi r(e-
paMuKoft c pannolrepuofi reuneparypuofi xapaKreplcrutofi r.r Bo3Moxuocr6ro
npHMeHeHr{r npr.r TeMrrepaTypax Io + 400'c. flregogleuenrrr [3roToBjrreMtrx tr
BbrnycraeMbrx tpupuofi Bprolr r,l Krep axcelepoMerpoB c cr.rMMerp[qnbrM Bbtxo-
AoM, axcenepoMerpoB aJu r.tuepenufi MexaHuqecrux rone6anufi r,r yAapoB c
6onrlruur.r aMnnHTyAaMr{ ycKopenr,rr u axcenepoMerpoB Allt 3Kcrrnyararrlu nprl
BbrcoKHx TeMnepaTypax, H3foToBJreHbr H3 3TOrO MaTepudra.

4, O6ogHa'reHue PZ lM Hecyr rilrarenbno oro6panxue u cneqranrgo o6pa6o-
TaHHbre KBapqeBbre Kpr.rcraJurbl. K upenrvryulectBaM gToro Mareprra;ra orHoctrrct
AomoBpeMeHHUr cra6unrnocrr, paBHoMepH:lr reMneparypHar xapaKTepucrura,
rnupornfi pa6oqufi reMrreparypHbrfi ar.ranason (aepxnufi npeaen + 250.C) u
Marat rryBcrBflTe;rbuocrb x 6ucrprru n3MeHexr.rqM TeMneparyprr. Knapuenrte
Kpr{cTaJurbr l{cnolb3yroTcr B 3TanoHHbrx aKcenepoMeTpax H B aaTrtr.rKax cHJrbr
Qupniru Epronr u Krep.

Orueruu, qro licnonb3yeMbrfi B oraenbHbrx axcenepoMerpax OnpMbr Eprolr u Klep
nb€3o3nerTpurrecxufi rrareprlal yxa3aH B coorBercrByroqux cnpaBoqHbrx Jrficrax.

2.5. KOHCTPYKUI,I' AKCEIIEPOMETPOB

flreeoeaerrpuvecr<ue arceJrepoMerpbr QupMbr Eprolr r.r Krep croncrpyupoBaHbr c
yqeroM Tpex BapxaHToB, noKa3aHHbrx Ha pilc. 2.5 u 2.6, ?ru Bapr,raHTbr nprrHrrr{l]r-
aJrbHo orJr[qarorcc Apyr or apyra Br.rAoM Ae6opMaqur,r rclonb3yeMbrx rr6e3o3JreMe-
HToB, T.e. AeQopMaqlefi noA Aeficrsuetr cu.Jrbr cxarr,rr r{Jrr{ cpebrBaroqeft cunbr.
Koncrpyxqnr axcenepoMerpoB, nre3ogJreMeHTbr Koropbtx pa6oraror rror aeficrB[eM
cperunaroqefi cnlrbr, rroxa:tana na puc. 2.5, a na pilc. 2,6 rroxa3aHa KoHcrpytrlrrt
aKcenepoMerpoB, B (oropbrx Ha rlbe3ogneMenrrr geficrnyer cnna cxarur. Hyxno
floAqepKnyrb, rrro BBnAy onruuantsofi 3KcnnyararluoHxofi xaparrepucrr-rxr{, nplcy-
ulefi BHbpoAarquKaM yHr{KarbHofi ftoHcrpyrq[r{ c rpeMJr pa6orarcquut rroA leficr-
BHeM cpe3brBaroqefi crlrrbr nbe3ogJreMerrraut ($a6puvxae uapxa Delta Shear@),
noqrr,r Bce [3roroBJrreMbre H BbrnycKaeMbre Snprvrofi Eprclr u Krep axcenepomerprr
o6naaaror erofi cneqna:rrHofi (oHcrpyKqfiefi,

l. Kolrcrpyrq[r c rpeMr nbe3ooJreMenTauu, pa6marougnrn no,q treficrsneM clre3u-
saloIqefi olrrr (axcenepoMerpbt {a6ptrxofi uapxn Delta-Sftss(D). Axcenepoue-
rpu, o6nagarortr{e sTofi yHrrxanbHofi KoHcrpyrqrefi Qr.rprvru Bproar ll Kaep,
corepxar rpr{ rrJrocKnx rlbe3o9neMeHTa, 3ar(pennenthlx MeXAy pacnonoxenxoft s
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Pnc.2.5. Koxcrpynun aKcurepoMerpoB c padorarcqnvn nog 4eficraaeu cpssr-
saparefi cilnbr nbe3ogneMeHraMn. Cnesa noKa3aH aKceJrepoMerp c rrJrocKw-
MH nbesoaneMerrraMn, a cnpaBa aKcenepoMerp ipa6pnvnofr tuapxu Delta
SlreaP, M- ceficuaqecxatMacca, P- nbe3ogJreMeHT, R- crmoroeronsuo,
B - ocHosaxue

qenTpe onopHofi crofirofi TpeyronbHoro ceqenlnf,, r,r rpeMs ceficMr,rqecxrruu Nrac-
caMr{, npfixarbrMx npyxuHHbrM crnKHbrM r(oJrbrloM (cnr. puc. 2.5). flocxonrxy
cr.rlr(Hoe xonrqo geficrnyer Ha MaccEr u ube3ogJreMeHru 6onrruofi paarranbHofi
cl,tnofi rr [ocxonbry Bce aera;rr.r rlrlarenbHo o6pa6oraun r aoBeAeHbr, B coorBer-
cTByrorqnx aKcenepoMeTpax Boo6qe He r{c[onE3yloTcr Hr,r KpenexH6re Br{HThr, Hr{
lpoMexyrorrHbre KJreftKrre clora. OrcyrcrBr{e KpenexHbrx npucnoco6lexufi cno-
co6crByer .qocruxeHHro onttuannnofi 3(cnnyarall[oHnofi xapaxrepucrvrxrr tr
AonroBpeMeHnofi cra6nnusocru flapaMerpoB axceJrepoMerpor ea6pr,rvnofi uapru
Delta Shear@. B raqecrne gnexrpoAoB, Ha Koropbrx uMeercr or4aeaeunft nrero-
9reMeHTaM[ elexrpuvecxufi 3apg4, cnyxar crrrKHoe Konbrlo H Meta:uruqecxlft
xopnyc yrroMrHyTbrx aKcenepoMeTpoB.

Axcenepouerpu Qa6pnvxofi uapru Delta Shea@ ourrarorcc 6omrxnM orHo-
rrleHr{eM qyBcTBlTenbHocTLr K co6cTBeHnofi uacce, oTHocr{TenbHo 6onruruu gxa-
qeH[eM pe3oHancuofi qacroru u ua.nofi qyBcrBr,nenbHocrrro x ,qeeopruaqtmu
ocHoBanrrr r.r x 6trcrpuu r,rsMeHeHltf,M TeMrreparypbr. flpucyurae a(ceJrepoMe-

;rparu @a6ptvnofi rvrapxn Delta Shear@ onrrMaJrEH:ur sxcrrlryararrr{oxHar xapa-
Krepxcrxl(a cnoco6ctayer nx urxpor(oMy rrpuMeHeur{Kt B KaqecrBe Kar( yHr.rBep-
caJrEHbrx B[6poaafi[KoB, rar n au6po4aTqu(oB crreuuaJlbHoto Ha:]HarreHur.

2. Koncrpyrqnr c flJrocrorMrr nE€3ogJreMeHTaMu, pa6marcrqnMIr noa geficrur eru
clte3bnarcqcfi cnnrl. CoorsercrByroque ar(cenepoMerpbr coaepxar.uBa rrnocrr{x
nbe3ogJreMeHTa, 3aKperrneHHhrx MexAy pacflonoxexnoft B rIeHT[re onopuofi croft-
xofi r 4ayur ceficuuqecrtur.r MaccaMn, flpltxarhrMu TIpJDKITHHITM crm(HbrM
KoJrbrIoM. 3ra roncrpyxu[r, noxa3anHar na puc. 2.5, an:uroruqHa xoHcrpyKuun
axcelepoMerpoB Qa6pnvnofi naapxu Delta Shear@. flocrolrxy ocHoBaHr{e u nbe-
3o3JleMeHTbr oQOer<THBHo rr3onHpoBaHbr Apyr orHocr,rrenrHo 4pyra, o6la-
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Pac,2.6.Tpa4nunoxxan KoHcrpyKrlr'rfr aKcurepoMerpa c pa6oraroagun noI 1eficr-
BHeM crrrrbr orcarwt nbegogtreMegTavn. M - ceficMu,recxar vacca, P -
rlbegogrreMevT, B - ocxonaxne, S - npyxnna

Aaroune onncagHoft xoncrpyrqrefi aKcenepoMerpbr orrnrrarorcr vralofi vyncr-
Br{TeJrbHocrBro r 4eQoprvraqr.rrM ocHoBaHHr I r QlyxryauutM TeMneparypbl.

3. Korcrpyxu[r c nbe3ooreMeHTaM[,3axltenreHHbtMlt B qenTpe n pa6oraroqnuu

flor leficrBlreM cnJrbr cxar[r. AKcelepoMerpbr erofi rpaar.rqnounofi roucrpy-

Kulllt orrurrarorcr fiporrHocrbKr, Ha.uexHocrbro H orHocHTeJIbHo 6onrurnrv orno-
ureHHeM rryBcrBrrerbHoctu r co6crnennofi rvracce. Ceficpru.{ecrar Macca, [py-
xuHa r{ [Be3oSneMeHTbr 3THX ar(CeJrepoMeTpoB ycTaHoBJIeHbI Ha uI,I[nHApI,Iqe-
cxofi onopnofi crofixe, pacuonoxennofi B IIeHTpe I,r 3aKpenneHxoft na npovnorr
ocHoBanun o6rqero Kopflyca, Ilocroarry ocHoBaHLIe H orlopHat croixa no cy-
qecrny o6paryrcr ynpyruft gJreMeHT, coeaunennufi napaJr:relbHo c nbe3o-
greMeuTaMr.r, o6ycnor.nr.mae*rue ugnn6otvt ufunu ugtteseHI,IsMI,I TeMneparypbl

,qr.rHaMlrrecKue AeQopMaur.ru ocHoBaHur fiepe.qarcTcs Ha nbe3ogneMeHTbr r{ up}r-
BoArr r( co3aaHHb napa3nTHoro grexrpuqec(oro rapraa. .(axe MaccLIBHbIe LI
flpoqHbre ocHoBaur,rr coorBercrByrculrx aKceJrepoMerpon Quprru Bprcnr n Krep
He r,rcrsrK)qaror HexeJrarenEHHe r4 cKa3brBarculHecr Ha BbrxoaHoM 9reKTpuqecxoM
cnrnaJre B\uslarrs. r,rgrn6aroulnx rr pacrqruBaloqux cun. Cne,uosareJlbHo, onficbl-
BaeMbre aKcenepoMerpbr 6oree vyrcranrellbHbl K,ueQoprvraqusv ocHoBaHl,rq r K
6rrcrprru r,r3MeHeHr{rM TeMfleparypbr, rreM aKcerepoMerpll c onllcaHnofi sHrue il
ocnosaHuofi Ha upxMeHeHr,r[ pa6oraroulnx noa aeficrsueM cpeernaroulefi cunu
nbe3ogneMeuTor roncrpyrqr.refi .

llnaenno no fi3JroxeuHbrM Bbrrle rrprlrrlHaM onl,rcaunofi roncrpyrquefi o6naAaror
Jrr.rrrrb npe.qHa3HaqeHHbre am HslvrepeHr,rfi MexaHuqecKHx rone6ansfi H yaapoB c
6oururr,ruu aMrrnr ryaaMu ycxopeHfiq a(cefiepoMerpbr Qupurt Eptonr x Krep.

O6ycnonnuuaeuar [apa3rrrHbrM grexTpurrecK[M 3aprroM norperrlHocrb Mirra ro
cpaBHeHl,rrc c curHaJroM, oro6paxaroutnM BocflpltHHMaeMrIe grI{MH aKcenepoMe-
TpaMH MexaHu.recxxe rone6aHug u/utru yaaprr. Pa6orarcrrlgM noa aeficrs[elr
cnnrl cxarur. nbe3ogJreMeHToM TaKxe cna6xen gra.noHnufi arcelepouerp 8305

Quprvru Epronr u Krep, rcnonrayeurrfi npu rarr,r6poare au6pogarvuroB, T.e. B
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ToqHo oupeaeneHHtrx r,r cra6[nbHbrx ycnoBrrrx. 3tor axcerepoMerp .qo[onHr{-
remso cna6xeH 6eppxnneBbrM Ar.rcKoM, cloco6crByrcqr,rM yBelnrteHr.rrc xecr(o-
crr.r ocHoBaHr,rr rl, cneaoBarenrHo, EononHr.rrenrnofi larqure or 4e$opruaqufi
[ocneaHeno. Orueuna, rtro BfiyrpeHHee ycrpoficrBo gTaJrouHoro ar(ceJrepoMerpa
8305 nepenepHyro c rlenbro yMeHbr[eHrrr [orperrrnocrr,r npu uguepear.ru Aeficr-
Byrorqnx Ha ero ocHoBaHne MexaHrqecKux KoJreoaHufi.

2.5.1. ArcorepoMerpbr co BcrpoeHHbtM ycrrJt[TeJreM-Bo36yAnreJreM rltnrlfi nepeaaq[

Heroropue aKcenepoMerpbr coAepxar n o6ueu xoprryce KaK rryBcrBr.rrerbHoe K
MexaHHrrecxr M xore6anr.rgrr ycrpoficrro, TaK u ycfinr.rreJn-ror6ygurelr nuHuu rrepe-
4aur.r (cnr. puc. 2.7). Ycrpoficrao srr.rx a(ceJrepoMerpoB rraeHTuvno ycrpoficrny
orrficaHHbrx Bbrrue aKceJreponrerpoo $a6puvHofi Mapxr.r Delta Shear@ Quprvru Eprcnr
u Krep, a r.rx gneKTpoHnufi 6nor B Br,rae roncrorrneHoqnofi Mr,rrpocxeMH ffinrrercr
rou6raaquefi npeaycr{flrrreJrr u nos6y,uurenn nunilr{ nepera-
vn. Orueruu, qro ycmureru-Bo36yar.rreJru rHHHr.r nepeaaqr,r x apyrHe npeaycr{Jrure-
nr.r Arr aKcenepoMerpoB nogpo6uo paccMarpr{Barorcc s rnare 3.

Arcenepouerprr co BcrpoeuHbrM ycr.rnnTeneM-Bo36yAxreneM nr.rnr,tu repeaarru pa6o-
Taror or BnerrrHero ucroqu[Ka nocrorHHoro roxa, OrraBaeMrrfi grnun a(cenepoMe-
TpaMr.r ycrrJreHHufi u cQoprvrupoBaHHbrfi gnerrpuvecxr.rfi cr{rHan MoAynxpyer rox,
nocrynaloulr.rfi or r.rcroqHrtt<a ilfiTa:eul, tr, cJreAoBarenbHo, noAaercs Ha BHernHK)ro

Pnc. 2.7. UsrorosJrreuErfr n aunycxaeuuft Qnpvofi Eprcns n Krep axcenepoMerp co
Bc'rItoeHHbrM ycnJrureneM-Bo36y,4nreneu rruHHH rrepe.qaqn. Bepxune uacrt
Kopnyca axcefiepoMerpa ycrpaHewa c reu, uro6tr noKa:tarb nnyrpeunnfi
enexrponxuft 6nox
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SnnapaTypy no Kaoenro, Hecy[IeMy oaHoBpeMeHHo HanpD(eHrre IIocTofHHoro ToKa
or ynoMcHyroro I,lcrorrHur(a. floapo6noe on[caHr.re aaercs B rnaae 3.

Hyxao no,uvepxHyrb, r{To BcrpoeHHbre ycunr.rrenn-Bo36yaurelu rrHHr,rH nepeaarru
o6ycnoBn[Baror orpanHqeHHe pa6ovxx aHHaMr.rqec(oro r.r reMneparypHoro ar{ana3o-
HoB coorBercrByKrrrrlrx arcenepoMerpoB. 3rlr orpanuvenuc MoxHo npeoAonerb rry-
TeM flpr.rMeHennr caMocrorreJbnoro yculurene-noe6yrr,rren.s nrrHxil nepeaar{[.
Orprua Bprcar u Krep nsroroBrne'r vr Bbrnyc(aer Manora6apr.rruhrfi ycr.rnurelr-nos-
6y.unrenr nr.rHr.r[ nepeAaqn, paccq[TaHHbrfi na cosMecrHyrc gKcnnyaraunro c lrbe3o-
SIeKTpr4qecI(IIMr{ a(cenepoMeTpaMH.

2.5.2. lpyrue r(oHcrpyrornu axceJtepoMcrpoB

Onucannnuu Bbrrxe KoHcrpy(q[tMu He Hcqepnaubt Bce Bo3MoxHocru co3aanrt
nb€3osnexTpfiqecKr.rx arcerepoMerpoB. O,qnaro, a(cenepoMerpbr @uprvrrr Eprolr u
Krep cxoHcrpyupoBaHbr r.rMeHHo c yqeroM H3Jro)KeHHbrx Bbrrle npuHur{[oB, rapauTr.r-
pyrcuux AocrLIxeHIre onruuanrxofi gr(cnJryararllroHnofi xapaxrepr-rcruxt. Cxagan-
Hoe orHocxTcr rrMeHHo K ancerrepoMerpau Qa6puunoil ruaprn Delta Shear@,
mJrrrcnu,rMcs caMbrMI{ ynuBepctnbHbrMu a sQQexraaxbrMr,r coBpeMeunrrnan au6po-
Aarqr.rKaMq. KoHctpyrqur aKcenepoMerpoB apyrlli ugnorosurereft Moxer raKxe
oTHOCHTbCT r( CneAyrO[IXM BapHaHTaM:

Koncrpyrqnn c qnnxHAprlqgcruM nbe3ogreMenrou, pa6oraxlIr1fiM noA AeftcrstleM
cperHnarorqefi cnnrr. CoornercrByrouqe arceJrepoMerpbr coAepxar cxJreeHHbre
IIllJI{HApr{qecKue nbe3o3neMeHT r-r ceftcuravecryrc Maccy. flregogneuenr c HaJroxeH-
Hofi Maccofi pa6oraer noA AeficrBueM oceaoft cpesrruaroruefi cfinbr.

Korcrpyxqun c 3axpelJrexnbrMtr BtrHToM n3oJtupoBaHHbrMn nte3oofleMexraun, pa6o-
TatoulrrMrr nog qeficrrnerr cpe3brBaloqefi cuau. Koncrpynlr{fl coorBercrByrotqlux
aKcelepoMerpoB aHaJroruqHa oflncaHHofi Bbrrle (oHcrpyr(qnrr aKcenepoMerpoB c
nJroc(LrMI{ [6e3ogneMenTauu, pa6orarorqrMr{ noa aeficrsuelr cpearrnarouqefi cunrr.
OAnaxo, nbe3ogneMeHThr gTHx ar(cenepoMerpoB 3axpenneHbr c noMorrlhro BuHTa u
o6brqHo n3oJlr,rpoBaHbr orHocnreJrbHo o6ueno Kopnyca.

2.6. qYBCTBI,ITEJIbHOCTb AKCEJIEPOMETPOB

B tgroxennou Bbrrrre MarepuaJre yKa3aHo, qro rbe3ogrerTpnvecxnfi aKcenepoMerp
fBrreTcc aKTuBHbrM [peo6pa3oBaTeJreM, oTAarcuII,IM npofiopqxoHalrnrrfi ycKope-
unro geficrayroulnx Ha Hero MexaHr.rqecxux rone6annft eaerrpuvecrnfi cuma.n.
r{ro6u oqenr,rrb axceJlepoMerp B KaqecrBe r{3MepureJrrHono nu6po,uarvuxa, Heo6xo-
AHMo rloapo6no o6cyaurr coorHorrreHue Mexry Bo3AeficrByrorqltMr MexaHnqecxr.r-
Mn xore6anuclru r,r Bbrxo.qnblM gneKTp[qecxr.rM crrFH:rJroM, T.e. orHorrreHile orA:rBa-
eMoto a(ceJlepoMeTpoM gfieKTpilqecl(oro 3apsAa vnv, HanpmreHnr K ycr(opeHr.rrc
Bocrrpr.rHHMaeMbrx MexaHuqecxnx xone6anufi .
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2.6.1. 9yncrnureJnnocrb no sspray rr HanprxeHfix)

flseeoererrpuvecxnfi arcerepoMerp MoxHo noJlatarb ucrorrHltroM greKTpltr{ectcoro

saptra vilrr HarrpnxeHufl. flregogreMeHr axcelepoMerpa MoxHo rrpeacraBuTl KaK
napaJrneJrbHyK, rcou6unarluro KonAeHcaropa eM(ocrbK) C, u pesncropa c raK B6Ico-
KI{M conporrrBJrenueu R' qro Ha nparouKe HM MoxHo npene6pevr. Arrr.rsHHfi
3JreMeHT MoxHo paccMarpl{Barb IurI{ KaK urealrnrrfi rrcrorrHr.rx aapraa Q, c coeau-
Her{HErM napaJrJrenbgo KouAeHcaropoM eMKocrbK) C, u c o6pasyrcqefi narpyrxy
eMKocrbro coeaxHl{TeJrbrroro xa6enq Co wtu (aK r{croqgr,rr Hanpn(eHr.rr V" r nocne-

AoBareJrbHoM coe,qr{Hennu c KoHAeucaropoM eMxocrbro C' pa6orarourfi na npeA-
craBJrffeMyK, eMKocrbrc coeal{HnreJrbHoro xa6ens C" narpysxy. Coornercrnyrou.lue
gKBr.rBaJreHTHbre 3neKTpurrecKue cxeMbr no(a3aHbr Ea pr,rc. 2.8. O6e onr{caHuhre MoAe-
Jrr{ MoxHo l{crloJtb3oBaTb He3aBl{cr.rMo Apyr or Apyra B KaqecrBe pacrrerHbrx cxeM.

_q
C.+C"

gxdfrw{rtM cxcMa c ilturiltxoM spga

S-= Qi/aw ycrcpeaw

9mwnna cxtus c E@cEffioM EMIwM

5,, = V/qtw ywpnu

Puc. 2.8. 9xsnBaJrerrrnhre oneKTpwqecKfie cxeMbr rrbe3ogrreKrprr.recKoro aKcenepoMe
Tpa E coeAnHfiTelbHoto Kaoert

Bn6op ncnorn3yeMoro coBMecrHo c nbe3ogJreKTpr{qecrr,rM arcelepoMerpoM npeA-
ycunurerr. 3aBficr.rr or yrrl,rrblBaeMofi s raqecrse BbrxoaHoro crrHaJra enerrpuvecxofi
Berilq[Hbr, T.e. or roro, rroArrexuT rr.r ga.nrnefilrefi o6pa6or(e enerrpu.recxufi :apa.u
nln qleropuqecKoe Hanpr)KeHfie.

9yacrarrenruocrb no 3aprAy Sn, nle3ognerrpflqecKoro a(cenepoMerpa aaercr orHo-
rueHr.reM oTAaBaeMoro I{M SneKTp[q@Koro 3aptAa K ycr(op€Hurc Boc[pl{HrMaeMbrx
r,rM MexaHHrrecKnx Kone6aHr{fi x Bbrpaxaercr B eAxHu[ax 3apcAa (nKn) Ha ear,rHr{rry
ycxopeuur MexaHurrecrlx Kone6aHfifi, T.e.

rrKn nKncK3 IIKrnr*
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Axalorrvuo, rryBcrBlrerbHocrb no Hanpgxenxro S", aI(ceJre-
poMerpa.qaercc orHoueHI,IeM oTAaBaeMoro r,rM 3neKTprr'{ecKoro HanpDr(eHr.rr K yc(o-
pen[ro BocflpunuMaeMbrx MexaHr,rqecKr,rx xone6anr.rfi rr Bbrpaxaercc B ealHuuax
HanpD(eHHr (rraB) xa eauur{rly ycKopeHnr MexaHr-rqecxnx Kone6anufi, T.e.

ruB
_ 

MBcxg 
_

M'c 2cr3

MBnr*
S.,

M'c 
2nr*

LIg noxaaannrrx Ha puc. 2,8 ynponqenabrx gr(BrBiureHTHbrx gneKTpr.rqec(Hx cxeM
oreAyer, qro BhrxoaHoe HanprrxeHr.re a(ceflepoMerpa V": Q./(C" + CJ saaucur or
CMKOCTII COCAIIHI'TENbHOTO KAftIq, B TO BPEM' KAK BbIXOAHOfi 3AP'T QA OT EMKOCTI,|
coea[H[TenbHoro (a6err He 3aBncrdT. Cnegoearelrno, [pr.rMeHeHue pa3nrqHbrx co-
cAr{HHTeJrbHbrx Ka6enefi xJrH xaftnefi pa3nr.rrrHofi AJn{Hbr cKa3brBaercr Ha rryBcrBil-

Te:rbnocrr no Ha[p.DKeHr.rrc a(ce:repoMerpa r,r o6ycnoBnr,rBaer Heo6xoar,rMocrl ero
noBTopHofi KanH6poBr(r.r. 3to mnsercc rnarnofi HeBbrroAofi IIpHMeHeHr,r.f, nbe3o-
3ner(Tpl|gecKltx a(cenepoMeTpoB BMecTe c ycl{'nl{TeJurMrr HanpD|(eHlfr r{ o,qHoBpeMeH-
Ho nprrr.rHoil rrrupoxoro np[MeHeHr.rr ycrmuTeJreft 3apsra. CoorBercrByrorrrue Bo-
npocbr 6onee noApo6Ho paccMarpr{Barorcr B rnaBe 3.

Puc.2.9. Kpxeue qacrorHofr gaBncaMocrw .ryBTc,rBilrerrbHocra no 3aprJly u Hanp*
)rrcHrrro aKceJrepoMeTpa c rBroToBtreHHbrMH rc Qepp@neKTptr.recKort Ke
paMnntt PZ 23 nrcgoeaenenraMn

M- C-2

v.
40I

i
F

s.

5
I
x

Pefursfi $Mufr Mil@E
=e3t_

- 
AaMarcEtu qytunG bB@ no 3apryy < + 5

- -- Lbrcrcqr. qyMBmffiE no EapffiEEb < + 10%

HMn- Z'WM.

t
t ,

.Ia@n oril. caffiE pcm&&q 3arpffiEilw sMEpoMp f^
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B o6racru Hr{3Kux n cpeaHux qacror HopMamnoro pa6overo qacrorHoro,ufiana3oua

nbe3o3neKTpHqecKoro a(ceJrepoMeTpa efo rtyBcTB[TelbHocTb no HanpDr(eHr.rK) He
3aBr{cr4T or qacrorbr. 3ro rarxe geficrnurenrno Arq qyBcrBurerbHocrr-r no 3aprAy
aKcenepoMeTpoB, nbe3oSneMeHTbr KoTopbrx [3roToBJreHbr r,r3 onr,rcaHHbrx B pa3Eene
2.4 n o6ozua\enstrx PZ 45 u PZ 100 uarepuanor. 9yncrnurelrHocrb rro 3aprry n
eM(ocrb a(cenepoMerpoB c nbe3ogJreMeHTaMq, r,r3roroBJreHnbrMr{ lls $epposlexrpt-
qecxofi KepaMr.rxuPZ23 unuPZ 27, yrvenrruarorcr c pocroM qacrorbl (rervrn npu6n.
2,5Vo/rcrc.). OAnaro, yMeHbrrreHHe rryBcrBr.rrerbHocru rIo 3apray c rracroroft orqacr]t
xoMfieHcfipyercr ee pocroM s o6nacr[ pe3oHaHca coorBercrByrouux arcenepoMe-
rpoa, Caeqoaarenbuo, rryBcrBxrenbHocrb rro 3aprAy cua6xeHHbrx [be3o3JreMeHTaMrt
r{3 Oeppo3nercpxrrecKofi xepaMuKn PZ23 u o6naAaroulux pe3oHaHcoM B o6nacrr4
cpe.qHux r.r BbrcoKr,rx qacror arcelepoMerpoB Supuu Eprcnr u Klep ne u3MeHqerct
60ree qeDr sa + 5Vo I,I coxpaHreTcc B 3Tr.rx flpe,qeJrax Ha Bcex qacToTax r,rx cooTBeTcT-
Byrorrlux pa6ot{Hx qacrorHbrx AHana3oHoB (crtl. puc. 2.9).

2.6.2. Hopnraan3oBaHHar qyBcrBlrerluocrb

floqril sce r.r3roroBJrfleMbre H Bbrrryc(aeMbre QfipMofi Epro.nr r.r Krep nrctosnerrpnve-
cxue axcenepoMerpbr rBrrflrorcr aKcenepoMerpauz Qa6pr,rvnofi Mapru Uni-Gain@, T.e.
ar(ceJrepoMerpaMil c HopManfi3osaHHoft (yuu$uuuporannofi) vyocraureJrbHocrbro.
9yncrnurenrnocrb no 3apcAy oTr,rx a(cenepoMerpoB orperyn[poBaHa B npoqecce
nporr3BoacTBa c aorryc(oM to 2Vo sa onpeaeneHHoe H y.qo6Hoe 3HaqeHr,re, HanpnMep,
l, 3,16, l0 unu 31,6 nKn/rvr.c2. Axcelepouerpu Qa6pnvnofi uapxu Uni-Gain@ 4o-
rrycKaroT HenocpeacTBeHHyro 3aMeHy cooTBeTcTBynnIHMH aKcenepoMeTpaMH n He
lpeAtcBrrror rpe6oranuft r nonropnofi ranu6ponxe unn noqcrpoftxe ucnolrayeuofi
coBMecrHo rn6pouerpuuecKofi affraparyprr. flocroatry HopManr,r3oBaHHbre 3Haqe-
Hr,rr qyBcrBXTeJrbHocrH no 3aprry noAo6paHbr c rraroM no l0 aE, npr,rMeHeHr,re
axcenepoMerpor Qa6puvnofi rvrapxu Uni-Gain@ cnoco6crayer 3Haqr.rreJlbHoMy o6ne-
rqeHr.rro tl yflpouleHr.rrc raru6porxu rcnonrsyelirofi anflaparypbr u coorBercrBy-
Io[rr,tx cr{creM. Haupnuep, npn 3aMeHe oAHoro axcenepoMerpa Sa6pr.rvxofi nrapr<r.r
Uni-Gain@ apyruM a(ceilepoMerpoM c ornr,rqarcqr{Mcr 3HaqeHr.reM HopM:rnr.r3oBaH-
xofi uyncrrurelbHocrn no 3aprry HyxHa nurub ocyqecrBJrreMar c yrreroM rrraroB no
l0 .qE uogcrpofi Ka KogQ$r{qxelltTa y cilIrenvs, ucnonnyeMofi annaparypbr.

Orryrernnir, qro ocyulecrBJrreMa.s B npouecce [pou3BoacrBa aKcenepoMerpon Sa6pnv-
Hofi Mapxn Uni-Gain@ $uprvru Eprolr n Krep no4crpofiKa r,rx rryBcrBureJrbHocrr.r no
3apr,uy 3aruroqaercr B cnepxrounofi rocTrrpoB(e r,rcnonb3yeMbrx a r.rx ycrpoficrrax
ceficMr.rqecxux llacc.

2.6.3. Jlunefinocrb il ,urrHsMrrqecrnfi rtanalox

Jlunefixocrr, T.e. nr{HefiHaff 3aBncr.rMocrb Mex,qy BbrxoAoM u BxoaoM, frBrsercf,.
oAHr,rM r.r3 Heo6xoa[Mbrx csoficra nro6ofi usnrepr.rrelrnofi cr{creMbr. JIrHefiHar cscgr
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Mexay BbtxoaoM lt Bxo.qoM aon)KHa 6nrrr coxpaneua B HyxHbrx pa6oqxx qacrorHoM
H AUHaMHrreCKOM,4Hana3oHax. llcraroqureftso rusefinaq 3aBr,!cr{Mocrb oraaBaeMo-
t o aKcenepoMerpauu Qupmrr Epronr n Krep enexrpuvecKoro cHrHaJra or ycKopeHr{t
BocnpxHxMaeMblx r{Mr.r Mexanr,rqecxr,rx xone6anufi uoxa3aHa na puc. 2.10.

Banay coxpanseuofi u ruupoxoM auHaMr,rqec(oM a'arra3oHe runefinocru [crroJrb3y-
cMbrx nbe3o3neMeHToB a(ceJrepoMerpbr Qupnau Bpront n Ktep mnrrorcr BblcoKoJrh-
HcilHbIMn sr6poAarquralrn. C reoperuvecrofi roqru 3peHr,tr orAaBaeMbre grr,rMr.r
SKcenepoMerpaMu 9neKTpuqecKue cunHaJrhl rrprMo nponopqloHaJrbHbr ycr(opeHuro
MexaHuqecKr'rx xone6anr.rfi Ha Bcex ypoBH.sx, T.e. ao HyreBoro 3HarreHE aMrrnHTyAbr
ycxopeHr.u. Oanaro, pa6ovufi Aunaunvecrufi arra[a3oH coaepxarufix oTH aKcenepo-
uerput an6porrrerprlrrecxilx KoMrIJreKToB r.r crrcreM Ha npar(Tnre Bceraa orpaHfiqeH
cxuay co6creenHbrM rxyMoM ucnolrsyeuofi annaparypbr. cgggannue c co6crsen-
HbtM IuyMoM Bonpocbr [oApo6Ho o6cyxgarorcr a nnaBax 3 u 4.

llresoenerrpuvecxufi axcelepoMerp, rroABepraeuufi noeAeficrnuro MexaHurrecKux
xore6anufi c npeBbrrrrarcquuu nepxnufi lpeaeJr Hx pa6overo Ar.rHaMr,rrrecKoro [uana-
3oHa aMnnr{TyaaMH, rrocre[eHHo reprer xapaxTep lunefinoro,uarqrKa r.r craHoBr,rrc,
xcltnnefinrru. Ha ypounxx, HaMHoro npeBbrrnapulux aepxnufi npeaeJr HopMajrbHoro
pa60vero aHHaMr'rqecKofo aEarra3oHa ar(ceflepoMerpa, He ucKJrroqeHo oceBoe [epeMe-

Pnc.2.10. Kpanan 3aBlrcr,rMocra aMilrtTy,qhr or,4aBaeMoro aKcerepoMerpoM sJreK_
Tpr4.recKoro cr[HaJra oT ycKopeHr{fr Bocnpu8nMaeMbrx HM MeXaHA.IeCKHX
xone6anufr . FpaQar ntnncrpnpyer npncyrqae nbe3o3neKTpnqecKnM aKce
.rrepoMerpaM Hcrcnrovaretrnyro nuneftaocrt a anpoxnfi pafio,ruft Eunavra_
uecxail managon

t

a

E

I

6

BepxErl npel@ onpew
ecelbrcTpoM

HExHtfr npcaq onpeAfrct
c@t&atuM my8oM cEcEMil

(npc4ycmmb + xafuft +
oxpywwu cpen)

= 16048
(td: t )

Pafuctfr M&aMtc*tfr

Yqopnse (x/C, g)
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rqeHHe 3aKp€flnrrcuero rrbe3oSneMeHTbl cTtDKHoro KoJrhqa r{, HaKoHeq, ero conpHKo-
cnoBeHle c ocHoBaH[eM, 3to conposoxaaeror BbrxoroM axceJrepoMerpa H3 crpor,
npfiqeM coorBercrByronlnfi .qeQ€xr He noaaaercfl ycrpaHeHilro nplr peuoure. Orue-
TuM, rrro onrcaHHat cr,rryallng Ha npaxTr,r(e noqru He Bcrpeqaercr u uoxer 6rrrr
Bbr3BaHa nr.uus ne6epexnuu o6paueHueu uf unu [o,qBepraHr{eM axceJrepoMerpa Me-
xaHuqec(r M yAapaM c aMrur,rry.qaMu ycr(opeHxt, rrpeBbtmarcIllxMn ea4annufi nero-
ToBureneM nepxrufi npeAeJr ero pa6overo Ar,rHaMntrecKoro auana3oHa.

2.6.4. llonepe.rHar qyBcrBnreJrbHocrb

flresosnerrpr.r.recrue a(ceJrepoMerpbl qyBcrBl{TeilbHbr He roJrbxo K MexaHr,rqecxnM
xore6asunu B HanpaBJreHxr,r ux nnasHofi (npouonrxofi) ocu, Ho n nexoropoft cre-
neHH r,r x rone6anunv B flepneHAulryntpsofi r aroft ocu IUrocKocrLI. 3naqenue
nonepevnoft qyBcrBureJlbltocril Bbrpaxaercr B rrporleHTax or 3r_rarreHu.r qyBcrBHTerE-

Hocrr{ B HarrpaBneHur{ Hasxoft ocrl rt ttpt{BoAnrcr B r HAnBr{ayaJrbHbrx flacnoprax
ar(celepoMerpon tfupurr Eprcnr n Krep. ZgeanrHbrM crrHTaJrcfl 6nr arcenepouerp c
ny-neroft nonepe.lrofi rryBcrB[TenbHocrrro. Oanaxo, ne6onrurue HeroqHocru nbe3o-
3NCMEHTOB rl METAITI,IT{CCKT,TX ACTATTEfi HA IIPAKTI{KC I,ICKJIIOIIAK'T BO3MOXHOCTr CO3AA-
HI{t l{aeaJrbHbrx ar(cenepoMerpos, soo6qe HeqyBcrBI,ITenhHbIx R rlorrepeqHblM KoJre-
6aHuqrrr. B npouecce npor{3BoacrBa arcerlepoMerpoa Quprru Eproar u Krep 6onruroe
BHrrMaHfie yaeJrrercs qncToTe x oAnopoAHocrrr ucnoJrb3yeMbrx [be3o3neKTpuqec([x
Marepua:roB r,r rorrnocru o6pa6orxu, aoBo,qr<u u c6opxu or.qerrHbrx aerarrefi. Taxr.rrr

o6pasoru, fioleperrHar qyBcrBnreJrbHocrb Haxoatlrlnxcq B HaaexHoM cocrotHHl{ u
npoqHo 3aKperrJreHubrx na pornofi r,r qucrofi rroBepxnocru axceJrepoMerpoB Ql,rpMbI

Pnc. 2,1I. Ornocnlnecq x rna.snofr oca il K noneryqHbIM ocfrM KpnBbIe aMrarrrry4Hc
,racrornofi xapaKTepncrw nbe3ogneKTpil.recKoro aKcarepoMerpa
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Eprclr u Krep na rracrore 30 fq He npeBbruaer 4o/o or ux nolrtnalrnofi qyBcrBr.r-
'rcrbHocrn B HanpaBneHur.r rnasHofi ocu (crvr. puc. 2.ll).

llonepeunae rryBcrBrrrenbHocrb HaAexHo 3aKpenJreHHbrx aKceJrepoMerpon Suprrau
Eprcru u Krep ne lpeBlrrrraer 1096 or ux nouanarrrnofi rryBcrBilTenbHocrn B Hanpa-
BreHrru DraBHofi ocu Ha Bcex qacrorax B AI{a[a3oHe c BepxHr,tM npeaeJroM, paBHbIM
AeneHHoMy Ha 6 gnaqeHuro coorBercrByrouefi peaouaucnofi qacrorbr. Ha xacrorax,
6nrgxr.rx (xoeQ$rquenr yMHoxeHr.rr npn6l. l/3) qacrore pe3oHaHca 3axperureHuoro
SrcenepoMerpa, [paxTr,rqecxl Henb3c oflpeAerurB TorrHoe 3Haqeur,re nonepeqnoft tryB-

crBnTeJrbxocrr.r. 3ro o6ycnorneHo HaxoAerrllMcc B coorBercrnyroqefi o6lacrr.r no-
nepeqHbrM pe3oHaHcoM ar(cenepoMerpa (crvr. pr.rc. 2.1 l).

lls puc. 2.12 sup.no, qro nonepeqHar qyBcrBlTerbHocrb aKceJrepoMerpa o6ycnonae-
Ha HecoBnaaeHr,retr rnasnofi reoMerpnqecKofi ocn ero Koplyca c HarrpilBJreHneM ero
uarcnmalrHofi 'tyBcrBr{TeJrbHocrn. no erofi npu.ruxe nonepeqH:rr qyBcrBl,trerb-

HOCTb I{MeeT OTnHqaTOUII,IeCr Apyf OT apyra 3HaqeHHfi B pa3flbrx HanpaBJreHr,rtx B
nepneHAu(yflcpnofi r nnasuofi ocl,r axcenepoMerpa ruocrocrr.r, nprrseM HarrpaBneHfit
MarcuManbHofi r{ Mr{Hr.rMaJrbHofi nonepevnofi qyBcrBureJrbHocrr.r pacrroJroxenbr nep-
neH4nKyJrfipHo Apyr K rpyry n ynounryrofi nJroc(ocrr.r. HanpanleHr.re uuxr.rualrnofi
noneperrHofi rryBcrBr.rrerbHocr[ orMerreHo rpacuofi Merl(ofi Ha r(opnyce oraenbHbrx
arceJrepoMerpor $upniru Bploar u Klep. Orruernira, qro raxalr MapKxpoBKa orHocr.rr-
cc K yH[xarbHbrM cBoftcrBaM r,t3roroBJrreMbrx H BbrnycxaeMbrx Qupruofi Eprcnr u
Krep arcenepoMerpoB.
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Puc. 2.12. Bertopnoe npe,\craBrreurre ilonepeuxoft uyacraurettnocrlr aKceJrepoMerpa

37



Hyxuo nogvepKHyrb, qro a(cenepoMerpbr {a6pr.rvHofi uapxu Delta Shear@ OrrpMbr
Epronr u Ktep o6nagarcr u4enrr.r.lrofi xecrr(ocrbro Bo Bcex HarrpaBneHr.r-f,x tl rrogro-
My y Hrx na6lrogaercr lfirrrs oAHH nonepeunufi pe3oHaHc. Arcenepouerpu, cKoHcr-
pylpoBaHHbre c yqeroM lpynnx npilHrlurroB, fiMeror tto Mexbrrrefi Mepe ABa rrofle-
peqHbrx pe3oHaHca,

flocxonrxy qacrora [o[eperruoro pe3oranca HaxoafiTc.q rryrb BHe pa6o,{ero qacrol-
Horo ,qfiana3oHa r{ coorBercreyorquft peaonancHufi nr,rK rryrb MeHbrrre 3HaqeH[t
rryBcrBurefibHocrr{ B HanpaBJrenr.nr nnasHofi ocr,r, rrpu gxcrrnyararrtlt axcenepoMe-
TpoB BcerAa neo6xoguuo y6exgarlca B ToM, qro aMruury.qbr nonepeqHbrx xole6a-
nrafi u yrapon HaMHoro Menrrrre yxa3aHHoro cpe.ur.r rexHl{qec(ilx .qaHHbrx Maxcu-
MaJrbHo aonycrfiMoro 3Haqeulq aMrur,rryabr He[pepbrBHbrx MexaHuqecKrrx xore6a-
nufi n nanpaanexun rnasHoft ocll. flo aHaJrornqHrrM npnqr.rHaM He aorrycKaerct
noABeprarb ar(ceJrepoMerpbr crrJrbHbrM MexaHlqecKr.tM yAapaM u corpeceHr-rru (na-
npnMep, npn cno6ognou fia,qerrur{ na raep.uufi non) a nonepevgbrx HanpaBJregrrrx,
flonepevnue yaapbr r{ corprceHr.n c 6onruruuu aMnnuTyaaMr.r uoryr 6urr 4axe
npr.rvuxoft floBpexAeHu.fl rrbe3ognexrpr{qec(ux gJreMeHToB n, cneAoBareJrbHo, BbrxoAa
aKceJrepoMeTpoB u3 cTpor.

Bo ug6exanr.re uoneperrHbrx Kone6aHfifi rd yaapoB c 6omuruun aMrrnrrryaaMu, nprl
3Kcruryaraqau aKceJrepoMerpoa qerecoo6pasno co6moaarr npuBe,qeHnbre Huxe
lpaKTuqecKHe yKa3aHHr.

l . Kpacnar Merfta Ha Kopflyce axcenepoMerpa,uorxHa nprl ycraHoB(e flocneanero
coBnaAarb c HanpaBreHueM MarcqMarbHofi aMrnuTyAbr ycKopeHrrr norepeqHbrx
KOnE6AHI,Ifi.

MexaHr.r.recxufi Qumrp, laxpeureuufi MexAy noBepxHocrbro HccneayeMoro
o6aeKTa u ocHoBaHr{eM axceJrepoMerpa, eQQexrunno noaaBJrffer MexaHLtrIecKHe
Kone6aHur B Ha[paBneHucx, orrnrrarouuxcc or rranHofi (npogonrnofi) ocu.

IIpn uououlu noKa3aHHofi ua pnc. 2.13 arrarpaMMbt Mo)KHo orrpeaeJr[Tb rryBcr-
B[TeJIbHocrb arcelepoMerpa K nolepeqHbrM rone6anusu B HanpaBneHr{rx, orJll-
qarculuxc.s or Ha[paBreHuc ocu MaKclrManbnofi nonepevnofi vyrcrnutelrnocru.

flpxnrep: flo noxa3anuofi ua puc. 2.13 gtarpanrve MoxHo onpeaenr-rrb, qro
KogQQr rrueHT yMnoxeHr,rff, ornocf,rrtnfic.s K HanpaBnenHbrM noA yrnoM 60o oruo-
cureJrbno ocn MaKcnMaJlbnofi nonepe.*rofi vyacrnarelrnocrl rrorrepeqHnM KoJre-
6axunvr, paBeH 0,5. (Ornreruu, rrro coorBercrByroulee 3xaqeuue Mo)KHo 66rJro
BbITII{cJrIrrb KaK Kocnnyc yrrnrbrBaeMoro yrna). Cne4orareJrbxo, qyBcrBnrenb-

Hocrb ar(ceJrepoMerpa c uarcnrranrnofi nonepevnofi qyBcrB[TenbHocrbto 2% K
HanpaBJreHHbrM noA yrnoM 60" nonepevxrru role6anr.rru panna
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Pnc. 2.13.,QaarpaMMa, cflocodcrByrouIat onwlenenrrrc ormocfrnrnxcs K pasnnqHbrM
HarIpaBJIeHtrtM 3Ha.reHnrt nonepe.IHofr qrlBcTBHrenbHocTH atKcurepoMeTpa

2.7. OA3OBA' XAPAKTEPNCTI.IKA AKCEJIEPOMETPOB

O6ycnornuuaemrrfi ar(celepoMerpoM cABr.r Qaru coornercrByer Bp€MeHr.r 3aaepxxr.r
Mexay Bo3aeficTByrculllMl{ Ha Heno MexaHI,IrrecKuMIl Kone6aHHcMr,r rr oTAaBaeMbrM
nM 3neKTp[qecrr M clrHruroM. B cnyvae, ecJru c.qBur Qaru usrvreurercr c rracrorofi,

To oa3oBbre coorHorlreHHt MexAy oTAenEHbrMtr cocraBflrrcUr,rMr,r ficcneAyeMbrx Me-
xaHrrqecK[x xo.ne6axnfi HapyuaroTcr H oTAaBaeMbrfi aKceJrepoMerpoM Sneropuqe-
cKtrfrt crrtnur uc(axeH H He oro6paxaer roqHo OopMy BonHbr aeficrByroulx MexaHH-
tr@Kux Kofle6aHufi.

Ha puc. 2.14 norasaHn KpnBbre aMlnuTyaHo-qacrorHofi u Qaaorofi xapaxTeplcrqK
nbe3ognexTplqecxoro axceJrepoMerpa. Caslrorvr t[arrr uoxxo npeue6peqB Ha qacro-
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Tax, HaMHOnO MeHbUTHX qaCTOTbr pe3OHaHCa 3aKpe[neHHOfO a(CenepoMeTpa. Ha
qacrorax, 6ar,rgrnx qacrore pe3oHaHca 3aKpe[teHHoro aKcenepoMerpa, aBuxear,re
ceficDrnqecxux Macc 3a[a3.qbrBaer 3a ABr.rxeH[eM ocHoBaHqc axceJrepoMerpa r, cne-
,qoBareJrbHo, {aeonoe ncraxenr,re yBerruqnBaercr. Oruraro, uanoe ,qeunQupoBaHue
a(ceJrepoMerpon Qupun Epronr n Krep cnoco6crByer cyxeHnro o6nacru pe3oraHc-
HOnO rruKa r.r, cne.qoBaTeJrbHo, Hx npxMeneHr.rro Ha rrpeBbrr[aroilIrx HoMHHaJIbHbrfi
BepxH[fi npeAefl pa6oqeFo ar,rana3oHa qacrorax 6eg gauernono Qasoaoro Hcxaxe-
HVt .

flpu sxcnrryaraqur nn6pouerpuqecrofi annaparypbr Heo6xoaauo raKxe yqr{TbrBarb

Qaronyro xapaKrepncr[Ky Hcnonb3yeMbrx BMecre c aKcerrepoMerpaMu npe.qycnnure-
nefi, T.e. yc[nrrreJrefi gapr.ra wM HarrprrKeHr.rr. Oco6oe BHr{MaHue HyxHo yAerr.frTb
nprrMeHeHrrro aflnaparypbr, cHa6xeHHofi gJreKTpoHHbrMH uxrerparopanau u/rnu

Snnrrparvrn. Bonpocu, cBr3aHHbre c $a3oBofi xaparcepr{crr{Rofi I Saroruna ficraxe-
HueM Baxuhl I{MeHHo npfi [ccJreAoBaHlflx Kpar(oBpeMeHnblx MexaHI{rIecKHx rone6a-
nr.rft r nexanuqecKlx yaapoB (cnn. par,uen 2.8).

Puc.2.14, Kpnsue aMrarwTyaao.racroraoft u Qdsonoft xapaKTeptrcruK aKcenepoMe
rpa
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2.8. NEPEXOTHA.' XAPAKTEPNCTI,IKA AKCEJIEPOMETPOB

flpn nccneaonaHnqx KparroBpeMeHHbrx (nepexoaHrrx. HMnynbcHbrx r ap.) rvexaHu-
qecrrx xore6arufi l,l Nrexaxu.recKux yAapoB neo6xoaluo y4errlb oco6oe sHur,raHl,Ie

Irunefinocru ncnonrsyeuoft eu6porvrerpnvecrofi annaparypbr, TaK KaK BcrKoro poaa

HenHnefilocrb nro6oro greMeuTa o6ycrouunaer r{cKaxeHr.re Qopuu nolnu oro6pa-
xaroIr1rlx'ficcneayeMbre [poqeccbr cr4rHanoB. flse:osnexrpu,recKue aKcenepoMerpbl

nBrrrorc.s srrcoxoruHefiHurru rn6po4arqr,rKaMr,r, cnoco6crnyroruraNrlr neracxaxeHHofi

o6pa6orre pa3Horo po.qa Kpar(oBpeMeHHrrx MexaHfiqecKr.rx Kone6aHr.rfi u yaapon. B
coAepxauux gru aKceJrepoMerpbr cr,rcreMax neporrnofi npuvuHofi rlcraxeHlrfi r.r

rpyfnx 3arpyrneHr.rfi cBnrrorcc r4cnonb3yeMbre coBMecrHo flpeaycnnr]Tenr{ u, qaue

acero, pa3nr,rqHbre r,rHTefparopbr u/vnu Qunbrpu. Oanaro, aflr o6ecneqeHItr HyxHbtx
TOr{HOCTr.r, HaAeXHOCTH r{ BOCnpOU3BOAnMOCTT] pe3ynbraroB npr{ ilCCneAOBaHr.rrX

Kpar(oBpeMeHHbrx MexaHilqecKnx KonebaHHfi r{ MexaH}rqecKr{x yaapoB uenecoo6pa-
3HO yqr.rrbrBarb paccMarpr{BaeMbre Hr.rxe rBjreHrr 14 flpoqeccbr.

2.E.1. Vre.rra

Ha puc. 2.15 noxasaHo r,rcKaxeHue Sopurr romru KBa3r{craruqecKoro r.rMnyrbca
ycxopeuflc, r.e. $oprvrrr BonHbr ycKopeHne corpaceHi.rn, Bcrpeqarcuerocq rtpx crapre
paKerbr r{nu BbrcoKocKopocrnoro luQra. Taroe ucxaxenue o6ycroueno KoMnJre-
KTOM aKcenepoMerpa u npe.qycHJrHTeJrr, ne o6raaarcutrM HyxHbrM o6ururvr pa6ovr.rvr
qacrorHbrM Ar,rarra3oHoM. Cooreercrnyrcxlr.re Bonpocbr paccMarpuBarcTcr HExe.

Bogaeficrsr.re KBa3ucrarr.rqecKoro yKopeHr.rr Ha aKcenepoMerp coflpoBoxAaerc.f,
BO3Hr,rKHOBeHr,reM gneKTpr{qeCKOfO 3apffIa Ha efo rrbe3o3JreMeHTax. B pe:yffrare

npucyrunx aKcenepoMerpy eMKocrr,r nbe3o3reMenTos n 6orluoro 3HarreHHr conpo-
Tr.rBrenr.rq roKy yreq(u npo{cxoAuT Har(onJreHne SneKTpnqecKoro rap8ua. Oanaro,
I{3-3a KoHeqHoro 3HarreHr4r nocro.sHHofi BpeMeHrd yreqKr,r axcenepoMerpa r{ BxoAHoro
I{MneAaHCa U yCTaHOBneHHOTO Hr.r'(HerO npeAena qacToTbr r{cflonb3yeMoro coBMecT-
Ho npeaycr,rJrr,rreJrs HaKonJreHHrrfi ererrpuuecrufi raprA MeanenHo yMeHbllraercff.

Cleaonarenrno, KpxBzrc tpoplrlr nomru npnHr.rMaer orpurlareJrbHbrfi uaxnon (cvr.
yqacro( Me)K.uy roqKaMr,r A u E na pzc. 2.15). flpexpaueHue nor4eficrnna ycropeHvt

corrpoBoxaaerca 6rrcrpum r,r3MeHeHr,reM gne(Tplqeckoro 3apcra, ero yMeHbrrreHr,reM

ro o6nacrr.r Hr,rxe HyneBoro 3HaqeHHfl (cr"r. rovry B na pr,rc.2.l5) u rarenr uea-
reHHbrM pocroM ao paBHoFo Hynro 3HaqeHHr (cru. rovxy f xa puc. 2.15). Onlrcannrre
Bbrrrre H3MeHeHr,rc 3ne(Tpr,rqec(oro 3ap.sAa nponcxoArT no nol(a3aTerbHoMy 3axoHy,
npxqeM Ha(JroH coorBercrnyroqefi rpunofi uex4y roqxaMfi A r,r E u B r,r f onpege-
ren npucyuefi KoM[neKTy ar(cenepoMerpa r,r npeAycr.rnHTenq nocroqHHofi BpeMeHr.r.

Vrevra sapaaa c(a3rrBaercr Ha norperrrHocru pe3ynbraror lrsuepennfi rrHr(oBbrx
3na,{eHr.rfi ycKopeHils KparKoBpeMeHnbrx MexaH[rrecrr.rx rolc6anufi, B rlacrHocrlt

KBa3r,rcrarr,rqec(Hx r,rMnyJrbcoB H T.rr. Baxnuru Saxroporvr, Bnr,lfiourr,rM Ha 3Ty no-
rperuHocrb, frBrr.ercfr. lr.uxtl,uit npe4en pa6overo rracrorHoro .qxaua3oHa ucnoJlB3y-
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Pnc. 2.15. Llnnncrpauan odycnoutennoro nocroanxoft apeuenu yre.rKn aKcarepoMe-
Tpa a npeAycnnilTerrt ,rcKalKeuafr Qopvu BoJrHbr KBa3rrcrara.IecKoro rrM-
nynsca an6poycxopennz

eMono coBMecrHo c axceJrepoMerpoM rrpeaycnnurela. O6ycroBJreHHaff yrevrofi no-
rperxHocrr u3MepeHrr nnKoBbrx 3Haqenxfi ycKopeHlr.ff He flpeBbrcr{T 5(% npu
[pr.rMeHeHqu npeAycr.rnuTeJrfl c MeHlrrrr,rM .relr 0,008/T Hr{xHLrM npeaenoM (-3 lE)
pa6oqero qacrorHoro Arrana3oHa. Oruernvr, vro 6yrnofi T o6oglraqeHa alururb-
uocrr (r c) npxvoyronruoro r,rMnyflbca yc(opeH[r. .{ne coxpaHeum rofi r(e florpeIrr-
HOCTT4 npll ICCIeAOBaHITTX nonycr{Hycor.rAaJrbHblx ltMrlynbcoB ycKopeHHg yrloMqHy-
rufi nuxnufi npeaeil qacrorlr AoJrxeH 6rrrr uexrnr.ru qem 0,05/T.

Hyxnufi aJrr coxpaHeHilt HenpeBbrrrranqefi onpeAeneHHoe 3uaqeHr,re norperrrHocrl,t
npn x3MepeHr,rrx orrucaHHbrx Bbrrrre HMnyJrrcoB ycxopenlrt pa6oq[fi .{acrorHufi Aua-
naron nu6pouerpuvecrofi annaparypEr MoxHo orrpeaenurb no Ar{arpaMMe, rroxa3aH-
nofi na pnc. 2.16. 9ra ArirrpaMMa cnoco6crnyer oflpe.qeneHurc HyxHbrx sHa.{ennfi
KaK HuxHero, TaK r.r BepxHero npeAenoB ynoMrHyroro qacrorHoro Ar{a[a3oHa. OrMe-
THM, qro seo6xoAr,ruocrr co6nroaennc rpe6oaaurfi, [peabflBJueMhrx K BepxgeMy
npeAe{ry pa6overo qacrorHoro Ar ana3oHa ucnourcyeuofi aflnaparypbr, 3axJrroqaerct
s lraAo6Hocru HerrcKaxeHuoro Bocnpou3Be,qeH[c o6raAaloulrx cpealrr,rMu r.r Bbrcoxn-
MH rracToTaMu cocTaBltKtrrl[x lccneAyeMhrx l{MnyJr6cHbrx r.r Apyrfix KpaTKoBpeMeH-
Hrtx MexaHr.rqecxr.rx rone6anuft,

O6ycnouunaeuoe axceJrepoMerpoM co cJrr{ruKoM ysrau pa6o.rnu qacrorHhrM rr,ra-
Ira3oHoM r,rcxaxeHue Sopuu nolxrt HMrrynbcHbrx I{ Apyrux Kparr(oBpeMeHHbrx Mexa-
Hfiqect<ttx Kone6aHr fi (a vacrxocru KBa3ncrarr.rqecrux r,rMrryJrbcor) auanoruvno
ucKaxeHr,rK), Bo3HlII(apqeMy no ,upyrrrM rrplqr{HaM, HanpnMep, H3-3a cMerIIeHIrt
nynr (crvr, pa3aen 2.8.3). Hyxno noAueprHyrb, rrro npuqxHbr grr{x uc(axenr.rfi ornu-
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Puc.2.16. Bepxnufi r.r HrDrcHilrt npe4errbr (-j pE) uaoorxoro Eaana3onq Hy)KHoro
AJrt coxpaaeurrfr HerrpeBbrrnaroaprt cooTBeTCTBeHHO 5 U I0% norpennocra
AMIIN'ITYA6I IIPE I'ICCTE.$OBAEHLX UMNYJIaCOB BNdPOYCKOPEHH' INNTCTbHA
CT6IO T

qaroTcr ,qpyr or apyra I{ rroSToMy np]r perueHur,r cBr3aHHbrx c HHMII [po6neM
HCO6XOAT.TMO I{CnOJIb3OBaTb pa3Hbre MeToabr.

2.t.2. "3sog"

llpuvr'nofi rrcKaxe'r.rr, Ha3brBaeMoro (3BoHoM,, rBJrrercr a*ceJrepoMerp, Bocrlp'Hr,r-
UArcUIUft KPATKOBPEMCHHbIE MCXAHI{qCCKI{E (ONC6AHII' C COCT:BJIffIOEII,IMI.I BHE ETO
pa6oqero qacrornoro ar.rafla:|oHa. Irpr,rnrep zcxaxeunofi (3BoHoM> eopl,' aonnrr
lora3au Ha prrc. 2,17, na xoropoM BrrAbr HanoxeHHhre Ha rlMnynrc ycropenn
3aryxarouue rone6an[.s. coornercrayroqr{e 3aryx:uoque xone6aur.rs roa""*uro,

43



d

x
F
d

I
I

E

o

Pnc. 2.17. Ilnnrocrpa\un o6ycnoanennoro <gBoHoM> rrcKaxeunt ifiopvu aonarr
KparKoBpeMeHHoro nvnynrca au6poycKoperrwfl r'rJrn Mexatr'rarecKoro yrapa

npH Bo36yxaeHHr{ coocrBeHHoro pe30HaHca aKceJlepoMerpa BblcoKoqacrorHbIMI'I co-

craBJrrroulr,rMfi r,rccneayeMErx Kpar(oBpeMeHHbrx MexaHuqecKlrx Kone6aHl{fi. OrMe-

Tr.rM, rrro Ha onacHocrb Bo3byx,qeHlrfi pe3oHaHca aKcenepoMerpa Moxer yKa3EIBarb

IrH,qr{(aTop fleperpy3(n [cnonE3yeMoro coBMecTHo npeAycl{nl,ITer.tr.

AffitryA*o@M xr7prppxma 
ta-

Qmipe (uacrcta cpcta'f" = b,5 f., -\
rwoa = l2zE/on,)

AMwryMecatuTtu
xalwltsitxa MepoMerpa

c tpw1wv

o,2 05
alaqora 68. wfrors

pcao$H@ 3*pereEHorc
MpoMapa f^

Pac. 2. 18. Kpwue aMrrnury4Hcqacrornort xapaKrepacrrrKa $unnrpa HrDKHnx qa-

cToT HJLU CHA6)KeHHOnO TaKUM QAJTbTqOM npe.4y2u.rrnTilrn, C0OCO6CT-
Byroulero 4eMrrbtrpoBaano odycnoBnnBaeMofo pe3o&aucoM 3aKpenneilrrc
Fo txcenepoMeTpa nr'rKa Ha .racrore f. z, cne4oaarennHo, coxpaHeunro
HenpeBilIilaIOEIefi I0% nor'peunocTrr aMnnaTy4br npn npaMefleilrrn COor-
BETCTBYPUICTO KOMIINEKTA NPH TICCJIC,qOBAHHNX NONYCNHYCOHTAJILH6IX IlM-
nyrrbcoB Ba6poycKopeHnf, n MexaHrrqecKfix y4apoB 4wrTenbfuocTbro
T: 1/f.
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(3BoH) cBnrercq flpl,|ql]Hofi yBerHqeHlr.s [orpe[IHocrl,I flpu fi3MepeHutx rIHl(oBElx

3HarreHr.rfi MexaHr.rqec(ux Kone6aHilfi r,r yaapoB. .t[ne coxpanenu.n uenpenuurarculefi

57o nonpeUrxocru neo6xoauuo, uro6rr qacrora pe3oHaHca 3aKpelneHHofo a(cenepo-
Merpa paBHffracb r,rnu npeBbrrxaJra 3HaqeHHe l0/T, rae T - rupaxennar B c anurenb-
Hocrb r,rccneayeMoro kparxoBpeMeHHor-o npouecca (r,rrtrnynuca. yaapa r,r r.n.).

3S@xrunurrfi c rorrxr.r 3peHuc onrnMa.nuuofi ercnryarauuu su6porrerplruecrofi

anflaparypbr B ee [oJrHbrx pa6o.rux ar,rHaMrar{ecxoM r,r qacrorHoM anana3oHax Meroa
yMeHbrueHur B[ru''IF^rrs. (3BoHa) 3aKrroqaercq B AononHnTeJlbuorvr 4eunQuponanun
pe3oHaHca BxoAcrqero B cocraB srofi annaparyphr axcenepoMerpa. C erofi qemro

qelecoo6paano [crroJrb3oBarb luru MexaHlrr{ecruft Qr,rmrp, saxpenraertrfi rvrex4y

noBepxHocrbro HccJreayeMoro finfi ]rcnHTyeMoro o6rerra H ocHoBaHI,IeM al(cenepo-

uerpa (clr. pasaer 4.5), unn flpeAycnnl{TeJrb, co.qepxaulr,rfi Qr,urrp HHXHI,Tx qacror.

<Dulrrp Hr.rxHr.rx qacror npe.uycvfiurer:u aonxeH HMerB aMrlJrl,rryaHo-qacrorHylo
xapaKTepr.rcrur(y c HaKnoHoM -l2aE/oxr. s o6racru BbIcoKI,rx qacror I,t nepxHr.lfi
npeaeJr qacrorbr { (rovxa cnaaa aMnnl,rryauo-qacrornofi xapaxTepl,IcrnKfi na -3 .qB),
pannnfi npn6n. nononlrHe 3HaqeHur qacrorbr pe3oHaHca 3a(penJreHuoro axcenepoMe-
rpa f. (r.e. f, = 0,5 f.). B raxorvr cnyqae aMrurqryAHo-qacrorHar xapa(Tepucrr{Ka

coorBercrByrourefi cucreuu npr,rMer su,u orHofi r,r3 flo(a3aHlrblx Ha puc. 2.18 l<pLIBbIx

r{, cJreAoBareJrbHo, crrcreMa 6y.uer cnoco6na o6pa6arurarb c HenpeBHrxarourefi l0%

norperrrHocrbro nonycr{Hycon,qanrnbre HM[yJr6c6I rtr yaapu,qJrI]TeJIbHocrbK) T : I/f*,

2.8.3. Crucrqenne nyan

floragaHHoe Ha pnc. 2.19 uctcaxenue crrrHzula, notyqaeMoro Ha Bblxoae floaBepra-

ervroro sogaeficrBtlo rAeHTrrr{Hbrx nonycr.rHyco}raaJrbxbrx uMnyJrbcoB aKcenepoMerpa,
o6ycnoueno ycrpoficrrou nocne.qHero. Oruetuu, qro fiul(oBoe 3HaqeHue ycKope-

Hnr gTrrx r,rM[ynbcoB noqrr.r coBnaAaJro c BepxHr.rM rrpeaenoM pa6o.rero auHaMI,Iqe-
cKoro auana3oHa ar(cenepoMerpa.

B cly.rae, ecnn nbe3ooneMenTbr aKcenepoMerpa He I{3roroBJreHbI rI3 coBepIIreHHo
yflpyroro Marep[ana, ro npr,r 6rrcrpoM yMeHbrneHurc 4eficreyrcrqefi Ha srLI 3JreMeH-

Tbr cr,rJrbr He Bce MoJreKyJrrpHbre aoMeHEI MaTeplrajra BepHyTct B lrcxoaHoe cocro.sHr,Ie,
T.e. B cocroqxue, B (oropoM oHlr HaxoauJrncb ao rrpllnoxeHu.s ynoMtHyrofi cunrr.
CneaosaremHo, aaxe rrocne yMeHbrreHl,rt cuJrbl .qo HyJrff lrbe3ogneMeHTbr axceJrepo-
Merpa oraaror srerrpuvecxufi 3apqa, yMenbruaroruuficc MeaJIeHHo c nocrosnnofi
BpeMeHr.r, coorBercTByrorqefr HI,lxHeMy nPeaeny qacroTbl IlcrloJrb3yeMoro BMecre c

axceJrepoMerpoM npelycunr,rreJrr. Coorrercrnyroulee sBreHue fiBrsercr cnyvafiuurr

[poqeccoM r.r Moxer rMerb rloJroxHrersnufi unr,r orprlllarenrnrrfi lHax.

Bpervrr, ua rrporn(euur{ Koroporo npoucxoal{T ycraHoBJreHue, Droxer 6onrrue .reDI s
1000 pae npeBbrruarb arnrelrBHocrb uccneAyeMoro uMrrynbca. Cre,qoaateruro, cue-
ulenurc HyJrt HyxHo yAeJrrrb 6onrruoe BHI{MaHI4e, B qacrHocrl,I rrpu npuMeneH[Ir

cnaGxennofi EHTerparopaMn annaparypbl.
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P wc. 2. 1 9. Htauocrpaunn oiycnoanen no ro <cMeulenweM ayw ncx axen nn eopurt
BonHhr KparnoBpeMevworo HMnyrrbca an6poycropennn rrJnr Mexaan.recKt
ro yAapa

Orrrerxu, rrro 3aKpelurreMufi rvrexgy noBepxnocrblo nccneayeMoro r{nn rrcflblryeMo-
ro o6rerra u ocHoBaHr.reM lrcnonl3yeMoro aKceJrepoMerpa uexanuqersfi Qunrrp
,{acro cnoco6crsyer coBeprxeHHoMy lcKrroqeHr.rro 3arpyauennft, cnasaunux c ou-
CAHHbIM BbIIIIE CMCUICHI,IEM HVJI'.

Ilpnucvaxue: I'Icraxexue, o6ycnonaunaeuHe cMerrleH[eM nynr, yreuxofi r.r <3Bo-
HOM>, BCTpeqarOTCC II,lrUb npr,r [pI{MeHeHHr{ a(cenepoMeTpoB BHe npeaenoB
npucyunx uu pa6ovr.rx Arrana3oHoB.
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3. TI PE.IIYCVIJIVITBTIVT

FrasHoft saaaqefi npeAycnJlnrenefi, ncnomsyeusrx BMecre c rrBe3ogJreropuqecxuMu
aKceJrepoMerpaMr4, rBJrsercff npeo6pasoranue BbrcoKoro BbrxoAHoro uMne.qaxca 3THx
Bfibpoaar.rnxoB s 6onee Hrasxufi r{MrreAaHc,4ouycxarouufi Henocpe.qcrBeHHoe coeAu-
HeHHe coorBercrByroulux KoMrurer(ToB c orHocHTeJrbHo Hu3rotlMneAaHcnofi usuepn-
terrnofi , aHrurr{3r,rpypqeir u/ utru penncrpr{pyrcqefi annaparypofi .

K gpyrnrvr BaxHbrM 3aaaqaM ynoMrHyrbrx npeaycr,rJrr,rrenefi or:nocrrcq creayroque.

CorracosaHve rrapaMerpoB oro6paxarorqero [ccJreAyeMbrc MexaHr.rqecKne KoJre-
6aHur curnara c napaMerpaMH (n vacrxocrr, qyBcrBr.rrerbHocrrrc) ncnonrsy-
eMofi an[aparypbr.

VcqreHue oro6paxarorqux uccneayeMbre MexaHurrecxne rone6anuq curHirnoB H,
cneaoBareJrbHo, o6ecnevenue nyxnofi o6rqefi qyBcrBnTeJrrHocrn coaepxaulr4x
aKceJrepoMeTpbr, [peaycunr{Tenu u .qpyryrc anflapaTypy crrcTeM.

llxrerpnporanile flponopurroH:tJrbHoro ycKopeHuro uccne/IyeMbrx Mexanr.rrrecKnx
rone6anuft cilrHaJra r{, cJleaoBarerrrHo, o6ecfleqeHr.re curHa.JIoB, npoflopufi-
oHirJlbHbrx cropocrq u nepeMeuleHr,rro grux xole6anufi.

Curnanugauu.s o [eperpy3xe rro BxoAy n Bbrxoay.

Oulrrpaurr o6pa6arrmaeubrx cfi rHaJroB r,r, cJreAoBareJrlHo, ucxJrK)qeHue HeHy)r(-
HbIx HJILI aaxe Hexenarenbublx HH3Ko- n/llan srrcoxo.{acrornbrx cocraBJrrroruttx
3TI4X CTTHAJIOB,

)

4.

Puc.3.1. LlgroroBtsemue n BbrnycKaeMbre Qupruofr Epom a Krep npegycwmrenn
,qn an6po,qatunxoe
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Orueruu, rrro pqaoM c o6rqlareruHntlr npeo6paroBaglteM r.IMfleaanca oraeJlbHble

npeAycunr,rrenr{ Moryr BbInoJIHtrb Bce nnu luritr HeKoropble H3 onucaHHblx BbllIe

frynxurfi.

Accopruuenr H3roroBnreMblx I,I nocraBltteMblx $r,rpuofi Eprolr r'r Krep yuunep-

caJrbHbrx npeaycnJrr{Tenefi .qnt su6polarql,IxoB no(a3au Ha pfic. 3. l. Paccquraxstte

Ha coBMecrHoe npr,IMeHeHI-re c axcenepoMerpaMu npeAycl4nurenn tlnpuu Epnnr u

Krep rvroryr 6urr nrtnonnenbl B BI,IAe Hrrr caMocrocrenbHblx npn6opor nnu ycrpofi-

c'rB, ilrwr BcrpoeuHblx n 4pyrofi annaparype 6roros.

l. BrrnonHeuHbre B BE,qe caMocroflTeJlbHrtx npu6opor npegycl{nnrenu flBltr.rorcfl

yHnBepcanbHbtMI{ gneKTpoHHbIMr ycrpoficrraul,t, ocyulecrBrclour,ruu 6olturnu-

crBo r.r3 ouucauubrx Bbrrxe onepaquft r,r pa6oraroqnur4 ilnv or cerl [epeMeHHoro

Toxa, r{Jrrd or BHyrpeHxero 6arapefinoro ucroqHl,IKa. Coornercrryroufle rrpea-
ycvrTentr u fiptrcyqile I{M napaMerpbl onucaHbl n npzuroxenuu .{.

2. flpegycnnorpeHHbre B r,r3MepuTenbuofi, ana:ru:upyloutefi u perucrpupyuqeft an-

rlaparype rlpeaycllnrrreru o6pasyror BxoAHbIe 6roxr,r nu6polrerpor, nu6poananr'r-

3aropoB r,r Ap. r{nu cMeHEbIe 6lorr-r urrrepureJrbHbrx uarnnroQonon n Ap. Coor-

BeTCTByTOUI}Ie IlpeAycl4nlrTenlr H npilcylllde I,rM napaMeTpEl orrllcaHbl B

nplrrIoxenlrn E.

3. Cnequalrsofi u ornuqarorqeficc or yrroMtHyrlrx s nn. I u 2 errrue npeaycnJrl{Te-

nefi roncrpyrqneft o6naaaro'r ycunl'ITeJll'I-Bo36y.uurenu nunuu nepe,AavN. 3rr'r

ualora6apurnue ycrpoficrna co.qep)Kar JrI{Inb Bxoauble 6roru tpaauulronunx

npeaycl{nrrreJrefi r.r rvroryr 6urs nnu BcrpoeHbl B Kopnyce cneq[aIJIbH6Ix aKceJrepo-

MerpoB, r.rJru 3aKpenneHbl cBepxy I{Jr}t ycraHoBnegrt n6nNu axcenepoMerpoB

o6ueno Ha3HaqeHrs. I4x rosS$lrqlreHT ycureHlr.s uvreer Qurcr'rpoBaHuoe 3Haqe-

Hue r,r oHlr ne cna6xexrt opranaMtr ynpaBfleHll.s. Ormerr'ru, rITo ycunl'ITen[-Bo3-

6y.unrenn nr,rHr,rx nepeaaql{ coerllHtrorct c coorBercrByloqefi enelrnefi arrrrapa-

rypofi uecyulr,rru KaK crrrH:rJr, rar r.r xyxnrrfi .urq ux pa6orbl ToK Koa(cHaJrbHbIM

nJrH aByxxnnbguu xa6ereu.

3.1. KOHCTPyKIII\g V nPnHUnn,uEficrBut rIPEuvcI,IJrrITEJrEIi

Blrecre c [be3ognexrpl,tqecKuMlr a(ceJlepoMerpaMll Moxao npl,IMers:tb npeayctdJllTe-

nr,r, o6paeyrcqqe pe orflilqarcqnec.e apyr or Apyra B cMbIcJIe l(oHcrpylqfifi rl

npfiHrlr{noB aefictstrfl rpynrlbl, T.e.

l. Vcrururerm 3apc,qa, orgaloqne 3flexTpurlecxtfi cursut c Ha[ptxeHl'leM, lponop-

rIUoHaJrbHbrM rrocrynalouleMy Ha I.Ix Bxoa raplay. Hyxno [oaqepKHyrb, rITo 9TI{

npeaycr{nr{Tenl{ He ycunllBarcT elerrpr.rvecxufi saprA.

2. Ycuturanu HanporeHut, oraaroqle
npo[opqnoHaJlbHblM rlocryflarculeMy
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flpaueneHuro ycttnurel'eit 3apraa oraaercn npeanoqreHue s 6omru{}rcrBe coBpe-
MeHHbrx nr6pouerpuvecxr.rx cr4creM. 3ro oro6paxaercq r,r B accopruMeuTe r,r3roro-
BJrreMbrx r.r BbrnycKaeMbrx Snpruofi Eprolt u Klep npe4yculurenefi Arrq nu6pogarvu-
KoB, B KoropoM [paKTuqecKn orcyrcrByror ycvrvreJryt HanprxeHfifl (ta ucx,ro-
qeHr,reM flpeaycvrwfierr 2650, coaepxaurero KaK ycuJrurenb 3ap.c,qa, TaK r.{ ycuJrr,rreJrb
uanpnxenua). Ocnonnoe npenMyulecrBo ycurure,refi 3apqAa 3aKnrorraercr B ToM,
rtro oHI-r coBeplxeHHo LIcKJrIoqaIor BrHqHHe AnHHbI coeAHHIrreJIBHbrx xa6e:refi na
06uyrc qyBcrBlrreJrbHocrb coorBercrByrorqHx (oMnJre(roB H cHcreM H, cJreaoBareJrb-
Ho, ronycKaror npr.rMeHeHne coeaxHHreJrbHbrx xa6elefi npaKTr.rqecxx nro6ofi anuHbr.
I4:rrenenxe AJrr,rHr,r coeAuHflrenbHoro Ka6eJu B cr4creMe, coAepxaqefi ycr{nlTenb
HaflplxxeHr4q, o6ycnoBnHBaer ueo6xoauuocrr noAcrpofixu t<og$$r.rurleHTa ycunervrr.
ucno.nr,syelroft annaparypbr r.r nonropnofi xalu6ponxu ct{creMbr. Orueruu, vro
coorBercrByrou[e Bonpocbr paccMorpeHbr n pa:gere 2.6.1.

3.2. YCI,IJII,ITEJII,I 3AP']IA

Bxoanofi Kac(aa ycr.rnureneft sapr,ua cocrorrr r.r3 onepaquoHHoro ycnnuTerc c eM-
xocrnofi o6paruoft cBr3bro. Onepaquouuufi yc[n]rrenb c KoHAeHcaropoM B rreflH
o6parnofi cBr3u no cyxrecrBy frBrflercs.3neKTpo.HHbrM HHTerparopoM, HHTerpHpy-
rculr{M [ocrynaroqrfi na Bxoa gne(Tpuqecxufi rox. Sror rox cBrqercq pe3ynbraroM
9neKTpHqec(oro 3aptua, co3aaBeMoFo BbrcoKor4MleaaHcHbrMr nbe3o3JreMeHTaMr,r
HaxoArrqerocr rrog AeficrBr.reM MexaHHqecKr,rx Kone6aHr,rfi aKcenepoMerpa. Vnou.eny-
ruft ycumlrem crpeMxrcq K aHHynr,rpoBaHr.rrc nocryrraroulero Ha eno BXo.q roxa H B
cooTBeTcTByrotqeM flpouecce oTAaer Harlp.g)I(eHLre, uponoput{oHiIJ]bHoe o6ycloulu-
BarouleMy 3ToT ToK SneKTpr,rqec(oMy 3apcly.

3.2,1. 9yncranreJrbHocrl no 3apray

Hanprxenne cr{rua:ra Ha Bbrxoae ycunr{Tenff 3aprAa flponopur{oHrurbHo gJre(-

TpuqecKoMy 3apfly Ha er'o Bxo.ue H, c[eAoBaTeJrbHo, fipofiopq[oHaJrbHo ycKo-
peHr{ro Mexaxu.{ecxqx rore6aaufi, rocupunnMaeMbrx coeaurreHHlrM c gTr.rM

ycl,ulfiTeneM arrcenepoMeTpoM.

SrsnsaneHrHar 3rexTpr.rqecKaff cxeMa ycunxrerq 3apcAa, coearrHeHHono c [be3o-
gneKTpHrrecKHM aKcenepoMerpoM, rroKa3aua ya puc. 3.2.

Q,

cu
R,

.. snel<Tpuqecr<uir 3aptr4, orAasaer4rrfi
nepoMeTpoM r,r nponopqroHanrnlrfi
KoneoaHHfi

- eMKOCTb aKcenepoMeTpa
- co[poTHBneHr.re aKcenepoMeTpa

lbe3oSneKTpI{qecKHM aKce-

ycKopeHr,rrc MexaHxqecKr,rx
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C" - eMxocrb coeAuHr{TeJrbuoro Ka6eJUI ri coorBercrBylorrllx
coeasntrenefi

R" - coflporr{BJleHr{ecoeArrHl{TeJrbHoro Ka6€n tlcoorBercrByrotrlHx
coeazHnrelefi

Ce - eMrocrb sxoanofi qenr,r rtpeAycluruTen
Re - colporuBJreHue nxoaxofi qenfi flpeaycrlnureJrff
Cr - eMKOCT6 Uenu o6parHofi carsr.r
Rr - conporr.rBJrexile qerrrl o6paruofi caxsu
A - xos$@nquenr ycunenilfr oleparlr{oHHoro ycunlreJrf,
Vo - Bbrxoaxoe HanpftKeHrre flperycrurr{Telu

o,

o. vo

A@EpMcrp Ks&D nFErcw

l \&

R. R" Ro

c"
c-

Pnc.3.2.9xsnnaneHTnafl gneKrpn.recKaa cxeMa ycilnrrretra 3apsra, coean*ennoro
xa6eteu c rrbegogneKTpuqecKuM aKcurcpoMerpoM

Couporualenur a(ceJrepoMerpa, axo4noft qenlr r,r uenn o6parnofi cBrcrr npeAycrrJrrr_
rens o6rr.rHo uuetot 6onrmue 3rraqeH[t. CneAoaarenrno, nor(a3aHnyro H?, ptrc. 3.2
9KBXBaJTeHTHy|O Snercp[qecKyp cxeMy MoxHo yflpocTr{Tb Ir IIpeacTaBIrTb B rroxrillaH_
HoM Ha puc, 3.3 nnqe. Ha groM pncyHxe noKa:raxbr Bce Harrpnftexrl, ll ror([ lr
npucyqar r(oMrrneKTy arceJr€poMerpa r{ flpeaycrdnrrreJu o6qa, eMKocrb.

-C"+C"+Cp
- o6rqufi Tor, sugeaHxbrfi orAaBaeMbrM axceJrepoMerpoM

SneKrpnqocKnM 3apraoM
- ror or C,
- ToK, nporerarorqufi n qent o6pa:rrofi csrsu o[eparlaoHuoro

ycrrJrHTe[t

,C,

I

Ii
L
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<- vc----------------

1",
Pnc.3.3. Vnpoalennan gKBtrBaJreHTHat greKrpfiqecKat cxeMa ycntrnrarf, 3aptra, co-

eArraenworo xadeneu c lrbe3ogneKrpwqecKilM aKcarepoMerpoM

BxoAnoe rr BbrxogHoe Harrpnl<eHrrr npeaycr,rnuTeJrr (V;u V) cBff3aHbr .[pyr c apynoM
BbrpaxeHneM

Vo :  -AVi

.ll;u uanpnnexur V" uoxxo Harrucarl BhrpaxeHue

v" = vo-vi=v"-+=(t*4tu"
-A \  AI  "

Bxoanofi ToK rraeaJrbHoro onepaqnoHHoro yclnr{Teflr paBen Hynro, floraganHue na
prc. 3,3 ToKr,r cBr3aHbr coorBercrByrour{M 3aKoHy KupxroQa ypaBHeHueM

I+I;+1"=0

V.rlrbrna.ff apyr[e flapaMerpbr nol(a3aHHofi na puc. 3.3 sxsrrsaJreHrnofi cxelrn, arq
roros I, d r 1" uoxno Hanlrcarb cfleayroqne BbrpaxeHfit

, deu
dt

floacranosrofi grr,lx BhrpaxeHr.rfi r npureaenHoe Bblme ypaBHeH[e Kupxro$a 4lrn
roxa, o6ycnoenuBaeMoro oraaBaeMbrM axceJrepoMerpoM 3nercp[qecrr,rM 3aprAoM,
rroJryqaeTcr BbrpaxeHrre

r^ :c,dv"=(t*- l - \c, !L
'  dt  \  AI  dt

-  -dV, I  
-dvoI.  :  _C.-  =-(  -- '  - 'dt  A-,dt
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dQ,,

dt - - ( t*

Penerue sroro ga$QepeHur,raJrbHoro ypaBHeHnr Mox(Ho .'onyq,nTb nyreM ]r'Terpu-
poBaHr{r. flocroennue, coorBercrByroul[e rcxo,qHhrM HanpD(eHHrM nocrorHHoro
TOKa Ha BbrxoAe oneparl[oHHoro ycunr,rTeJrff, florararoTcq paBHbtMr,r nynro. 3ro
BnonHe aonycrllMo BBI'Iry roro' qro BctKoro poaa HalpDl(eHuc cMeuleH[r npx
arusxofi pa6ore oneparluoHHoro ycl{nfiTeru 6rrcrpo yMeHbrrrarorc, ao nynr. Cnego-
BaTeJrbHO, perueHre yrroMrHyToro ypaBHeHr,rfl MOXHO npeacTaBuTb B Br,rae

Q"

z),}# - * r,#

vo

t t .* )c,* |c,

v'{'nrs*ar rlp'cyrqee coBpeMeHHbrM oneparluo'HbrM ycr,'r,reneli 6onrlroe 3Har{eHrre
xoooouunenra ycvrrcHyrs. (A- 105), BbrpaxeHr4e (l) ynpofiraercr u perueHrre nprrBe-
aeqHoro srrrue .qu0QepeHqr,raJrbHoro ypaBHeHxr npr.rHlMaer Br,rA

Idg necloxxoro BbrpaxeHr,rc (2) cneayer, qro BbrxoaHoe HanporeHr{e uperycxngTen
nponopqqoHuu6Ho Bxo.qHoMy 3apqay I.l, cneaoBaTeIbHo, yCXOpeHHTO MexaHr4qecKr,rx
xone6anufi, Bocnpr,rHrrMaeMbrx coearHeHHtrM c 3TuM npeaycrfrrrreneM axcenepoMe_
rpou. O6u1ufi xos(!$aqueur ycrnennr [perycunurerq onpe,EeJreH eMr(ocrbro uenI,r
o6parnofi cBt3H coAepxarqenocs B nocneaHeM oneparluoHHoro ycr4nlarlutrs,.

9xnnganenrnas eMr(ocrb Ha Bxoae npeAycunureJu aooGrqe He BJrr,rrer Ha Hanpn(e_
Hr{e cilanaJra Ha BhrxoAe [ocne,qHero, TaK KaK B uAeanbgoM cnysae A + @ H
BXOAHOe HaIIp')I(eHr{e paBHo Hynro.

cneaoaatenrHo, 3KBHBaJreHTHoe BxoaHoe conporrrBJregr{e Koneqnoro 3HaqeHut He
Bnuqer Ha HanpDKeH[e BbrxoaHoro cfirH:ura npeaycrrJrr.rreJu. 3to snavur, uto na
BXOAe npeAyclrnr{TeJrr r,rMeloTcs Jll,llxb ToKu oT iil(cenepoMeTpa r.r oT (oH,qeHcaTopa B
qeur o6parnofi cBr3r,r o[epaqEoHHoFo ycr{JrHTeJrr. grn'roxr.r uMeKtr LIAeHTfi'{Hyro
,lMrurr{TyAy' Ho rrporuBorroJroxHbre apyr apyfy 3HaKu. cne,uosaremno, Becb or,qaga-
eunfi arcenepoMerpoM snexrpuvecrnfi sapra 9006uraercr KoHAeHcaropy B rlerrH
o6parnofi cBc3r{ [peAycMorpeHHoro B rrpeAycnnnreJre oflepaqfionuoro ycunrrTeJrr.

Ha groM MoxHo 3axoHqxrr o6cyx4eHne ynpoqeHnofi 3rgsralesrnofi 3neKTpnqe_
crofi cxeurr ycrrJrHTem 3aprAa, coeAilHeHHOrO C rrbeSogneKlprqecKHM aKcerepoMe-
rpou. o4xaro, c yqeroM peaJrbHErx ycnornft nu6pouerpuvecxofi npaxrnrn rao6*o-
aHMo paccMorperr 6onee cnoxuyrc n yqurbrBarcrqyrc coflporr,rBneHr.u R' R" u Ro
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<-vc-------'''

l"
Pac.3.4.9xsuBanentaat gneKrpnqecKan cxeMa ycanwTert 3aptqa, coe,4naeHnoro

xa6eneu c nb$ogJreKTpn.IecKfiM aKcenepoMerPoM

Moaenb raxoro flpegycrnnrenr. Coornercrnyrou1at gKBuBaJreHTHat 3neKTpl,Iqecxafl

cxeMa rroxa3aHa Ha pl{c. 3.4. Ha srol{ pncyH(e ral(xe [oI(a3aHbI Bce HanptxeHlrt I,I

TOr(U I{ lpr4cyrque KoMnne(Ty aKcenepoMeTpa u ilpeAyc}rJlilTeJl.A I't cooTBeTcTByrouIHe

no(a3aHHbrM Ha prrc. 3.2 :reuenram o6rqr.re conporuuneane R, u eurocrr, C,.

Vqurnsar flor(a3auHyro ua puc. 3.4 gxB[BareHTHyIo SneKTpurlecxylo cxeMy B (arlecr-

ae pacveruoft cxeMbr, MoxHo l{aflficarb cJreayrcIqxe BblpaxeHlrc

11I l : -+-+-
Rr R, R" Re

Vo =-AVi

vc :p* j )v"

dv" v"
I -  :C.----- :+:

'dt  Rr

= (r  *  * t1",# .  t )

r  : -c,# +=*1",#.*)
# =-(1. | t1,#. f l  -  *1",#.* , )
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Peruenue npuBeaeuHoro rrrure luS@epeHuuaJrbHoro ypaBHeHr,r.ff neruae nafiru nyrerr
npocroro r,rHTerpfipoBaxrrq. Oauaxo, gro pe[reHle Moxno noryrrurb rrpn flpernoJro-
xeHHI,r roro, qro aMnJluryAbr Bcex roxoB u uanprxeHafi r.r3MeHrrorcr Bo BpeMeHu no
rpaMoHsqecKoMy 3ar(oHy r.r qTo cooTBeTcTByrcrqfie I-IcxoaHbtM HanpD(eHr,rrM nocTo-
.f,HHoro roxa Ha BbIxoAe oleparlnoHHoro ycilnurers, nocro.rnHbre paonu nyrrc. flo-
cneaHee BnoJrHe aonycTnMo BBIray Toro, qTo BcrKoro poaa Hanpfir(eHr.tc cMeuIeHEc
nprr axTuBHofi pa6ore onepauuoHHoro ycr,rrrr,fieilfl 6ucrpo yMeHbrrraroTcr ao Hyrq.
Cregonarenrno, perrrenxe yrroMsHyroro quQSepeHquarbHono ypaBHeHxq MoxHo
[peacTaBuTb B Br,rae

i tse" :  -  (  r  .  *)  [r ,  voc, + #,1 - +l i ,v,c, *

(  t  -  *)(" , .  j , - , )  .  *(" , -  f r )

v^'t
R,J

flyreu xecnoxaoro npeo6paroBaHl{r [pl{BeaeHHoro Bbrrle ypaBHeHr{r Moxuo no-
nyqurb olpegeJuroulee Bbrxo,qHoe Hanpn(eHre npeAycnnurenq (V.) nupaxenue, r.e.

a, (3)vo

flpr,r upe,unonoxexuu 6onrrur,rx lnaqeuufi xog$SnqueHra yc[neHuq A onepauuon-
Hono ycnnuTerrr n o6qero coflporr,rBneHr.rr Rn r.e. A + @ r.r Rr * @, nonyqaerct
Ii,qeHTHr{Hoe BbrpaxeH[ro (2) npocroe BbrpaxeHue

V.rurrnar KonerrHoe 3Haqeune conportrBJreHr,tfl R,, onpe.qensrorqee BbrxoAHoe Hanpt-
xeHue npeayclrnxrenr (V) BrrpaxeHr,re MoxHo 3anr{carb B Br{ae

vo
c,(  t*  I  ' |

'  \  josRlClt

(4)v^ :  _Q"
"Ct

e (s)

flocronrry oraasaeruufi axce[epoMerpoM gneKrpuqecI<uir 3apsr Q, nponopuvona-
neH ycyopenr{ro sosAeficrsyroqux Ha Hero MexaHHqecKHx roae6anufi, o6qefi qyscr-

BrnTeJrbHocTbro KoMmeKTa axcenepoMeTpa I{ [peAycr,rjrr,rTeJr.s MoxHo ynp:rBJrrTb ny-
TeM perynrpoBaHnr eMKocrH qenr o6parnofi cesgx (C) npeaycuorpeHHoro B
rrpeAycr{nnrene onepaur.rouHoro ycwturerr.. Kpoue roro, nyrervr nacrpofiKr.! rrpucy-
uefi ynouenyrofi qenu o6parxofi cBr3lr rrocrorHnofi rpeuexu MoxHo B o6racrr,r
HH3I(Irx qacToT perynnpoBaTb aMrurrrTyaHo-qacToTHyro xaparcep[cTnKy npeaycr,rnl-
TCJI'.
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3.2,2. Huzr,ttrait npeaeJt qacrorbl

AururaryAno-.racrorHar xaparoepltcrHl(a ycvilvreils. 3apsga B ob"'IacrH
Hn3r(trx qacror onpeaeJreHa nogrosnnofi Bp€MeHI-I, [p[cyu{efi qenE o6parHofi

cBs3r4 BxoArrqero B cocTaB nocneaHefo o[epauuoHHofo ycfllllrreJur, tl soo6xle

He 3aBIrcr{T or Harpy3xr{ Ha Bxoae flpeAycfinl,ITenq. Huxnuft flpeaefl qacrorbl

(uacrora cpesa) ycr,r.nureru 3apt[a perynupyercc nyreM nactpofixx corrpora-

BJreHrrr rlenN o6parnofi cBmH ynoMsrtyroro oneparlxoHnoro ycrrJrureJu.

flre:oelerrpr.rvecrufi axcerepoMerp cBJrqercr nn6poaatvurou, or,ualoull,IM 3neKTpI,r-
qecxzfi cunrar nepeMeHHoro rora. I,Is 3aKoHa coxpaHeHuq 3Hepruu cneAyer, qro Ha

srrxoEe rro6oro ycrpoficrna (r rorvr qrcne aKcenepouerpa) Herbst fioryrlr.IT],
gHeprurc B orcyrcrBr.ru SHeprrrr4 Ha Bxoae sroro ycrpoficrna. flprlroxeHHaff Ha
nbe3o3[eMeHTbr aKceJrepoMeTpa crarr.rqec(at cltJra He conpoBoxaaeTc.s npilcyrcTBl,t-
eM gneprlrn Ha Bxoae nocJreaHefo. CreaosaremHo, flbe3o9re(Tpltuecruft arcenepo-
merp noo6ue He or.qaer curHar [ocroqHHoro rol(a.

LIro6H noncrr aMflnuTy,uHo-qac'rorHyro xapa(repucrllKy ycvnilTens.:apnaa (n, ro-
HeqHo, ycl{n}lTerq HaflprxeHuq), B qacrHocrl.I orHocffrqyrcct K ooracrr HLI3KI{X
qacror qacrb nocneAnefi, neo6xoanuo xopo[o noHnMarb pa6ory npocrux
pe3lacrHBHo-eMKocrHbrx (RC) uenefi ,

Konaencarop cBnrercr 3JreMeHToM, cnoco6nurr HaKonJr-flTb snexrpuvecrufi sapra.
Euxocrr (or{AeHcaropa onpeaer.sercr Korrl,rqecrBoM gneKTpuqecKoro 3apc,qa, HaKo-
nJreHHoro Ha ear{Hr4rly [pr.rnoxeHHolo Ha 3ToT KoH.qeHcaTop 3nexTpr{qecKoro Hanpt-

xenuq. npnseAeHHbre Hr{xe BbrpareHrq olpeAerqror cBt3b Mexay Hanprxenueu V,

rorou d 3aprroM Q n etl.rocrrro C uaearuoro KoHAeHcaropa. Oruerlru, vro

rrbe3o3JreMeHTbr aKcenepoMerpa o6paryrcr noqru naealrEHufi rouqencarop.

Heuarpyxennrrfi rlAeairrHrIfi KoxAeHcarop, sapxxennrrfi nyreM upr{noxenu.ff onpe-

AeJreHuoro Ha[pffKeHr,r.s, coxpaHcer enerrprl.recxufi 3apcr ,uat(e nocne ycrpaHeH[t

3aptqHoro HanprxeHr,rr. CreaosarenrHo, Halpm(eHr.Ie Ha LIAeanbHoM KoHAeHcarope
He r.r3Meurercfl BBxay roro, qro raxofi KoHAeHcarop o6naaaer 6ecronevnrru conpo-
TlrBJreHHeM To(y yreqxr,r. Oanaxo, nplcyuee pqrJllHoMy KoHAeHcaropy coflporuBne-
Hr.re ror(y yreqKr,r Bceraa r.rMeer KoHequoe 3HaqeHI,Ie. Cne.qosarenrHo! Tor< yreqKlt

o6ycnonnuraer nocreneHuoe yMeHbrrreHle HaxorrJreHHoro 3apt4a v gKcnoHeHIIu-

a
C

_dQ
dt

^dv=L-:-

dt
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Pnc.3.5.9xcnonesquansnufi cna,q HanpnKegrrn Ha KoH4ewcarope ,ilrnrocrpnpyer
noatTrre flocrof,Huort BITM9HH T

alrnufi c[aA HaflpcxeHr{fi Ha peanrHoM KoHgeHcarope. Cxopoctt lporcxoxAeHr{t
groro npoqecca onpeAeflrercr nocrosxnofi BpeMeHr z, o6pa:yeuofi npos3BeaeuueM
eM(ocru Ha coflporr,rBneflue (cM. pnc. 3.5).

floctosnsas BpeMeHr.r r vrpaer BaxHyro ponb rrpu o6pa6orxe cnrHa;roB c cr.rHyco-
ilaanbHofi {opruofi sonHH. B o6nacrn Hr.r3Kr,rx qacror oHa cy[recrBeuHo Brrlrer Ha
aMrunry,qHo-qacrorHyrc xapaKTepucrnKy coorBercrByroulux cucreM. Paccuorpulr
Tenepb HcroqHHK 3apr,ua (nrc:osneuenrbt ar(ceJrepoMerpa), coeAuneHxufi c ne-
cxoJrbKuMr{ eMxocrHo-pe3r.rcruBHhrMu r(oHTypaMn, Ha pnc. 3.6 uoxagana gKBr{Ba-

JIeHTH:lr cxeMa coorBercrBypqefi crlcreMbl, r xoropofi roM6qHauuu pe3r,rcropoB H

Pnc.3.6.9xBuBatexrnas gner$pwrecKat cxeMa nbe3osneKTprrqecKoro anculepoMe
Tpa, Harpwe&Hor-o ?KBilBatreHTHAIMrr eMKocTbIo il conpoTuBJreHueM coe4rr-
HUTetrbHoFo Ka&rt a npe4ycnnnretn. 9ra cxewa ncnonb3yercf, npa o6cy-
)r<AeHuH xapaKTepuctrrK npeaycutrwTerrefr B odnacTtr flHsKrrx .racror
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KOHAEHCATOPOB IIPEACTABJIEHbI B BIIAE COOTBCTCTBCHHO OAHOTO PC3I CTOPA U OAHOTO
KOHAeHCarOpa.

C y,rerou rrpuBeAenHbrx Bbrlre BblparKeuufi uoxno a;rr nor(a3aHHofi na pnc. 3.6
cxeMbr HatrrrcaTb orrPeaeJrrroqee Tor( ypaBHeHrre, T.e.

.  dQ v ^dv
dtRdt

flpu npeanoroxeHun rapMoHuqecxux roxoB u xanpnr<eunfi uoxno nafiru pe[reuue
npt{EeaerrHoro guure lu00epeHlrraJrbHoro ypaBlreHnr B Bnae

a a
( ' . ; la)"  ( r . . l  )c

q(r

( ' -*) '
a'T"

Oruernu, qro c rlenrro ynpornelrut nprrBeAeHuoro Bbrrue peureHlr nprrnrro rrpearro-
Jroxexue HyneBblx sHaqenuft coorBercrByrcrqux ncxoAHEIM ycnoBlitM BeIIHqrrH H
nocrortHlrblx, flocxoarry o[pereJreHHoe Bbrrrre BbrxoAuoe HarrpmreHrre V nllseres
xounnexcnofi genn,trlnofi, ero rarxe MoxHo Bbrpa3rrrb rrpu uoMorqu Dro,qyrr I Vl u

Qasororo ywra Q.9rx senrr,rilHu aarorcr Bbrpaxeur{rMn

tanQ

tv l
/  r  I  i r \

t '  .  ( ; rJc

flpu or : l, tan@ : l, O : aS" n V= 
fi-

AurururyAnrre u QaeoBHe coorHolueHnt MexAy BxoAHhrM n BbrxoAHbrM HarIpD|(eHn-

rMr{ rroxa3arrhr Ha pnc. 3.7 s saB[cxMocru or rrpon3BeaeHl{t trlr. 9acrma, npn
xoropofi on: | (2rfRC= l), ,qaercs BblpaxenileM

* j*L)

l l

2rRC 2rr
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Pnc. 3.7. Kpaaue, oro6paxanaue aMrrnnryaHbre n ilazonue coor*orrreHws Mexry
EXOAEbTM U BbrXOAHbIM HanpnKeHUtMH B 3aBtrCnMOCTrr OT npon3ge4eHnfl
@T

OnpeuenenHar rarulr o6patou qacrora Ha3brBaercr HuxHHM rrpeaenoM qacrorbr

(unu vacrorofi cpera) u coorBercrByer clagy aMJruryano-.{acrorHofi xaparTepncru-
Ku u, cJreAoBareJrbuo, yMeHlrueHrrro ypoBnr Bblxo,qHoro cr{rHaJla ua 3,qE r r{3MeHe-
Hrrro 3Haqen[r Qa:oaoro yrna na -45o.

Vqurusar cHoBa ycrurr,rreJrb 3apf,Aa, rr3 npnBeAeHHoro B pa3Aene 3.2.1 rupaxenur
(3) c.neayer, ,rro npncyuuft TaKoMy rrpeAycnnnreJrro nnxnnfi flpeAen qacrorbr onpe-

AeJreH rrocrornuofi BpeMeHu qenu o6parnofi cBf,3u rrcno:rb3yeMoro onepaqrroHHoro
ycnnreJr& t.e. r; RlCp Pagnoct Qar nxogxoro r{ BlrxoAHoro c[rHaJroB o6uqno
cocraBrser -180' (npeaycururefit rBmercs Qaronmepropou), npu.reu Ha HuxHeM
rrpeAeJre qacrorbr r,rMeercr AorroJrHr{TeJrbHbrfi c,qBlr Qa:u -45'. }Is ynolrmryroro
BbrpaxeHHt (3) raxxe cneayer, qro pe3[cr[BHar Harpy3r(a Ha BxoAe ycruu{Tent
3aprla He cKa3hrBaeTcq Ha 3HaqeHrI{ H}lxHero npeaena qacToTbl ao Tex IIop, [oKa
conpornBfleHfie Harpy3xu He npr.rMer cou3MepnMoe c R/A luaueuue. CneaoBarenb-
Ho, nprr npeAflonoxeurrr 6nrcxux Apyr Apyry sHa.reHrlfi euxosrefi C1n C,stmrtnue
corrpoTl{BneHnq Harpy3xr{ npII npr{MeHeHilu ycwrirejrt 3apf,Aa B A pa3 MeHbrxe ee
BJrrltlJli''l Ha npOCTyrc pe3[CTUBHO-eMKOCTHyTO Uerrb.

Ilpnrrep: Onpeaenurr 3HaqeHne conporuBJreHr r Rn uyxnoe Anr o6ecneveHur pasHo-
ro I fu HrxHero flp€Aena qacrorbr.

Ilpennonarar, .rro xosQQnqteHT yclrrreHlrf, A paaen npr6n. los H eMKocrb Clcocra-
rneer npr6r. I x(D, norryvaeu
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2trCr

B parAere 3.2.1 noxasaHo, qro HanpD(eHve clarra:ra Ha Bblxoae yctnl'ITerc 3aptra
oflpeAeneHo eMKocrblo Crqenu o6parnofi cBc3l coorBercrByloqero onepaquoHHono
yclnr.rreJrr u grexTpuqec(r.rM 3apqaoM Q' orgaraeuuM nbe3o3JreMeHTaMH ucrloJlb-
3yeMolo coBMecrso aKceJrepoMerpa. Eprxoctr uenu o6paruofi cB.f,3I'I oflepallHoHHbIx
yctrurerefi craHAaprHblx ycnr.rrerefi 3apq,qa Haxoalrrcq B npe.qerax or 100 nO ao
l0 n@, npu,reu HoMuHaJrbHbrM Mo)r(Ho crrnTarb 3HaqeHI.Ie I u@, r.e. 3HarleHue, coor-
BercrByroqee paBHoMy I uB/nKr xoaQ$r,ruueury ycuJreHilt, 9ro gnaqeHue roqrfi
He u3MeHrercr rrot<a eMKocrb C, ne npu*rer cou3MepuMoe c npolt3Beaenllew AC1
3HaqeHr.re. Maryro 3aBlcuMocrb 3xcnJryararlr{oHnofi xaparrepncrl,IKl,r ycunurelq

3apcra or eMKocril no,uKJrroqeHHoro tc ero Bxoay coeal.IHltrenBHoro xa6ens uruuoc-
rpnpyer npuueaexnnrfi HHxe npuMep.

Rr

R, :  l .6rOn'  2r  I  l0 ' l0 ' '

Sror npnuep no(a3brBaer, qro nuxnlrfi flpeaen qacrorbr ycunureJrq 3aptra M:rno
3aBucr,rr or Harpy3Kr,r Ha ero BxoAe. Ha npaxruxe floqrlr ilcIoIKxIeHo yMeHbIxeHHe

o6qeno conporuBrer.vr. aKceJrepoMerpa, coeauunrerefi, xa6eng n sxoaHofi qenfl

flpeaycfiflureIlr ao 3HaqeHHt, cox3MepHMoro c yKa3aHHbIM B npHMepe BbIIxe pe3yJlb-

raronr. .{axe coBeprrreHHoe lorpyxeHHe a(cenepoMerpa B Boay He [pHBoaLIT x raxoft
crlTyat\rr4.

Hlrxunfi npeaen r{acrorbr r,r3roroBr.seMbrx r,I Bblnyc(aeMblx Qupvofi Epronl r,r Ktep
ycr.uurenefi 3aps,qa uMeer 3HaqeHuc nopc,qKa HecKoJIbKux loleft fq. flpncyruar
3TI,IM npeAycunsrerqlr cnoco6uocrt o6pa6arblBarb coaep)Kaulne Hu3xoqacrorHble

cocTaB[CIOUIUe CHrHaJrbI BaXHa HMeHHO rIpU HCCneAOBaHUffX AJrI{TeJIbHbIX lIMnynbc-
HbIx rr (Ba3Hcraruqec(ux MexaHl4qecKr,rx xone6anufi. Hyxxo no4veprHyrb, qro B
xoae raxux uccreaosaa[fi xeo6xo.qulro np]tMeHarb a(cenepoMerpbl Sa6puvuofi
rvraprr Delta Shear@. Ilpnueneuuro apyr{x axcenepoMerpoB nperqrcrByer reHepl-
pyeuufi HMrr B pe3ynbrare sogaeficrnrfi oxpyxaroqefi cpegu $ononufi ruyrvr, uacrn-
pyrcrqufi cHrHan, orodpaxarculufi uccne.qyeuue MexaHr.rqecKr{e role6anus.

3.2.3. O6ycnouruBaeMar coernHlreJrbHbrru xa6eneu eMrocrHat Harpy3ra Ha Bxoae

SreurryarauuoHntuI xaparcepucTuka (xos@OHrII{eHr ycr{rrenut) ycnnuretrt

3apEAa norrTn He u3MeHt€Tc.s npfi It3MeHeBr{[r eMxocrn, conpoBox.qarcflleM
u3MeHeHr{e gJttrrrbr ncnollr3yeMoro coeagHsrenbrroro (a6ex.f,. IIpfiMeHeHue co-
qArH{TeJrbHErx raGenefi 6onnrrofi anurru o6ycnosarsaet ge6onsuroft cnaa
aMlulrryaHo-qacrornofi xapaKTepucTrlxn n o6nacrn BbrcoKr{x rlacror.

59



Ilpuuep: Onpegelr.rrr Mal(cr.rM:[n6Hyro annuy coeAuHxrerrHoro Ka6err, B pesynbra-
Te nplMeHetur Koroporo o6rqar vyncrnurenrnocrr'no 3apqAy KoMnneKTa aKcenepo-
Merpa r{ yclarureflA 3apcAa He r,r3Menr.rrcf, 6onee qervr Ha 196.

flpx upe4nonoxeHur{ paBHblx I n@ gHa.reHfifi eMKocrefi C1u C" r,r paanoro npu6n.
105 rosQ@nuneHTa ycrrJreHur A oueparuoHnoro yclrnnre.nfl r.r3 np[BeAeHnoro B
pa3Aene 3.2.1 aupaxexr.rr

a,vo

cneayeT, rrTo

Ct :  O,Ol(A+l)Cr = 0,01 ( los+l) ln<D = 103x@ : lrvrr@

BH.rlcreHgoe 3Haqeur.re coorBercrByer o6rqefi eMKocr[ co€al{Hr.rrenbnoro xa6ens
eMr(ocrbrc 100 n@/u u prrunoit 10000 na.

Eonrurar eMxocrHa.s Harpy3r(a Ha Bxo,qe [peAycuJrr.rreJrg Moxer rroBJrlttrb Ha eFo
aM[nr.rryAHo-qacrorHyro xapaxTepncrr{Ky, B qacruocrl na orxocnulrlfic.fi r o6nacru
BbrcoK[x qacror yqacroK nocneaHefi. Taroe snx.ffiue He r,tcKlroqeHo BBnay xaparcrep-
Horo aJrr olepaquogHbrx ycrlnurenefi yvexrurenr,rs Kog66fiqr,renra ycrurenua a o6aa-
crn Bblcoxnx qacror. CneaonarenbHo, npeAloroxeHHoe nprt olpeaeJrennu BbrxoaHo-
ro HanpmKeHr,u ycnnilTe,rll. 3apr,qa 6ecr(oueqxo 6onrruoe 3Haqenr.te t<ogQQrqreHTa
ycuneuun A ero oflepaquoHHoro ycrrJrnTeJrr He crrpaBeAlrnBo, Hanprxenue BbrxoaHo-
ro clrHaJra ycl{Jrnretrfl 3apt4a yMeHlrrraercx s o6racru BbrcoKl{x qacror r.r rtpl,t ero
orlpeAelleHrtu xeo6xoAr,luo yrrurhrBarb npHBeAeHHoe B pa3Aerre 3.2.1 nnpaxenue (3),
T.e.

gt|1c,*

( r  .*)  (c.  t , r , )  + +(c, .  j "  )

!c,

Q,
vo

Ilpnuep: flpetnonoxuu, ,{ro rogQQxqrreHT ycnrret[r A onepaqnounoro ycfinr{TeJrt
s o6nacrn BbrcoKrrx qacror yMeHbrrraercr ao 103 u qro eMKocrb C1\e\u o6parnofi
cBr3I{ rrocJreAHqro paBna I n(D, Ko Bxoay coorBercrByK,qero flpeAycuJrrrreJrr
rroaxJrrorreH coearrHlreJrbHbrfi xa6enr cMKocrbro lOQ uO/u u A.nuxofi 200 u. O6pa-
3yeMas grHM xa6eneu eMxocrHar Harpy3ra (20 xO) o6ycrorur s o6racru Bbrcorr{x
qacror cocraBrsrourft npn6n. 5% cnal aMflfiilTyAno-qacrornofi xapaxTep[crrrrn
np€ayc[fl[Terc. CneAosarenbno, Tar(oe BrlnfiHrre MoxHo cqrrrab He3aMerHbIM nplr
nparruvecrofi gKcruryaraqufi yqr{TbrBaeMoro npeAycnfl[Tenr.
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Puc.3.8. Kpnnue, oro6paxapqile Blrrrtane Bxo4aofi eMKocraort Harpy3Kn Ha or-
nocsnryrfics x o6nacru BbrcoKltx qacror y.IacroK aMflnuryrHt.Iacro'raofr
xapar$epilcrnKrl ycnrrwTerrt 3aptaa OnpMbI Eptonn n Krep

Kpuaue xa plc. 3.8 nora3blBitror BnHtHre Bxo.qHoft euxocrnofi Harpy3t(I{ Ha orHoc-

srq;uitcs r o6nacru Bbrcoxux qacror yqacrot< aMnnfiTyAHo-qacrornofi xapalcepl{crl'I-

I<r{ oAHoro ra yurrureaefi 3aptqa $lrpMbl Eprcnr u Krcp' 3a 6onee noApo6nofi

r.ilrooprvraqnefi, ornoc.flqefics K onpeAelleHlroMy rlpeaycnnl'ITenlo' HyxHo o6parurrcx

K COOTBeTCTByIOqeft HHCTpyKqHU rlo SKCIrnyaTauI{l.

3.2.4. Ocna6reule 3aptaa

Xorn yreruuerue napaffIenbuofi eurocru no{T}t He cl(a3HBaerct Ha rIyBcrBETenb-

Hocrr{ rro 3apc,qy axcenepouerpa, go6arneHl{e coearrHeHrroro ilocJreaoBareJlbHo KoH-

aeHcaropa npnBoAlrr x yMeHbllreHr{ro grer<rpuqecxoro 3aptra Ha Bblxoae. Vuenrure-

Hrre [ocTynaroulero Ha BxoA IIpeAyCI{JIHTeJI' 3aptAa MOxeT 6rpr qenecoo6pagnuu

npu ilcoreaoBaHutx MexaHrrlecxnx rone6annfi c 6olrurnmu aMflnfiryaaMn' B qacr-

HOCTU, npr IIpuMeHeHuIr BbIcoKorIyBcTB[TeJrbHoro aKceJrepoMeTpa. cooraerctry-

roquu o6pasou MoxHo npeAorBparrrrb rleperpy3lry rlo Bxo,qy llcnonb3yeMoro yclt-

nr.rrem 3apcAa. CleAonaremuo' rlyreM nocnegoBareJlbnoro u [apaJrneJlbuoro

noarsrKtrreHus K Bhlxoay al(ce[epoMerpa rqareJrbHo oro6pannnx KoHAeHcaropoB c

Torrgo olpeAeneHHbrM[ eMxocrblo I.r apytuMl{ flapaMerpaMl{ uoxno ocla6r'rrb [ocry-

naroqufi Ha Bxoa npeAycLInI{TeIIfi euerrpruecxufi 3apr.u. g(anBareHTxat gJreKTpu-

qec11:tt cxeMa :u(geJlepoMerpa, coe,ul{HeHHoro c co3aagrrblM orlr,1caHgblM o6pasorr

eMxocrHblM arreHloaropoM, noKa3aHa Ha pl{c. 3.9.
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Pnc. 3.9, Sxnaaurcargas gneKTptvecKat cxeMa aKcenepoMerpa, coqqrrHenHoro c eM-
KocrrrErM,qerrureJreM sapnua (anenrcaropom)

(Dnprvra Eprom r Krep r,r3roroBrcer u BbrnycKaer coorBercrByroulre eMKocrHbte
arreHroaroplr noA o6oana.reHueM coorBercrsenHo WB 0726* (ocna6neuue 12 aB) u
WB 0778r (ocna6nenue 20 aE).

3.2.5. Co6crsegnrrfi ruvu

Cyuecrnennoe yMeHbrrreHne conporriBneHr4fl Harpy3xr,r Ha Bxoae ycanuTerc
3ap.s,qa raKxe [pr,rBoAr{T K yBenuqeH}rro co6craennoro uryua.

SxsnsanexrHar 3reKTpuqecKarr cxeMa (oMnne(Ta rrbe3ogJre(TprrqecKono a(ceJrepo-
MeTpa r,r ycrrJruTeJrr 3aprla c npucyulrMH orrepaquoHHoMy ycunHTutro flocneaHero
Hcror{Hr.rxaMn co6crgenxono uryMa noxa3aHa Ha pnc. 3.10. Hyxno floarrepxHyrt, qro
n erofipxenae He yqrenbr BHeruHHe ucroqH[(u rnyMa, T.e. rrcroqHuKil rpu6osnerrpr,t-
qecKoro urynra, o6ycrouruBaeMoro KoHTypaMr.r 3a3eMJreHHr ruyMa fi Bocnpr.rHHMa-
eMbrx coeauHr.rrenbHbrM r(a6eJreM gneKTpoMarHr.rrHbrx rxyMoB. Coornercrayroulue
Hcror{Hlx[ r.r orHocrq[ecr K III{M Borrpocbr paccMarprrBaxtrcr n pa:aele 3.6.

Zt - 3KBHBaJreHTHufi uuneqanc axceJrepoMerpa r{ coear,rHuTenbnofo
Ka6ellt

r Vcrpoficroa, tr3roromeMue rpynnofi cneununcroB tr nocraryeMue uo oco6ouy :axaey. 3a 6oaee
noapo6nofi unQopuauueft uyxno o6parlrrca K MecrHoMy trpeAcraBnrilp $npuu Eprclr n Kmp
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zt - sKBHBaJTeHTHbIfi LIMneAaHc IIeIII,I o6parHofi cnmu onepa-
qr.roHHoro ycIlJILlTeIs

en - rrryMoBoe HanpD(eHI{e
in - ruylroooft ror
Vo - Hanpff(enrre BblxoaHoro cl{nHarla flpeAycl{nnreJrt

B cucreue, coaepxaqefi BbtcoxorrMrleaascrtlfi ure3ognerrpuvecrnfi arcelepoMerp Ir

ycr{nurenb 3apraa c onepauloHHblM ycl{nnretreM c enrxocrnofi o6parnofi cBt3bto,

uoxno npene6peqb roKoBbIM IuyMoM. B par,qene 3.2'l noKasaHo, rITo [HBeprI'I-

pyrcurufi Bxoa orlepaqfionltofo ycnnuTeJrt HaxoailTcc,Ha HyJreBoM noretrlrraJre

(.supryanrnar genrrn") n qro qepe3 coorBercrByloulufi sxo,uHofi KoHTyp He npore-

raer roK. Cneaosaremxo,

I  : -eo:en-Vo
Z, Zr

vo :  
" , ( t - ! )

9ro6x noryvurb onpeaeJu[oqee sxo4Hofi clruaJr BHpaxeHHe, np[BeaeHHrilfi strue

pe3ynbrar HyxHo AeJrHTr Ha KosOOI{u[eHT ycnnei{n , r'e. nz Z/2,. Tarr'rru o6paaorvr,

es : - 'oZ'
zr

t7,:  -  e"(  t* ; )

Pnc,3,l0.7xsasanenrmafr gneKTprr.Iecnafr cxeMa coeEaHeHHbIx apyr c apyrcM nbe-

3ogneKTpnqecKorc, aKceilepoMerpa u ycwrtrrau sapnaa. Bc'e Btyrpewatre

ilcro.Igrrnrr codcrseHlroro myMa nwAycwruTetrt nwrcunnewu B Bwe

IICTO'IHHKOB INWOBOTO HANPNRCHTI' U TORA HA BXOAC IIOUICAHCTO
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B nrnporofi o6nacru cpegnux qacror r{Mne,qaHcbr Z1u Z, uurcrot xaparoep eMKocrHo-
ro colporr{Bneuur. Cnegonarelruo,

zt  =Ct
zt cl

r]Ie

Ct = Ca+ Cc+ Cp

-  t l *9 ' le, =_e, | l .  
C.t

SrsusaneHruhrfi uyrrroaofi gaps4 et MoxHo o[peAeJruTb rryreM yMHoxeHrrc [pHBe-
AeHHoro Bbrlue Bbrpaxeuua ua eurocrr C, r.e.

9t  :er .C,=-en(q+Ct)

:
b

R
e
3

B
6

Frt,@ amn. Eq Drw [C. + C.] (EO)

12 5 tO m 50 16 26 5q)

Iluilw&Motu fr&rE [nnO/M] (N) ,w

Pac.3,11. Kpnaue gaBrrctrMocrn orrroceuHorlo Ko BxoIy o4Horo xs ycnanrenefi
sapsla QnpMEr Epnnt n Krep uruF,oKonoJrocHoro (2 fu - 100 x/].u) co6cr-
BeHHoro myMa or evxoctnofr Earpy3Krr fla ero Bxore
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lla npuregexxoro Bbrrue BbrpaxeHur cneAyer, qro HecMorpt Ha norlTu He3aMerHoe
Bnr{rHHe BxoaHofi narpyrrr,r Ha Ko9QQr,rqHeHT ycilneanl r,r na unxuufi rrpeAen r{acro-

Tbr ycunr{Terrr 3aprra, yBeJr}rqenre eurocrefi Cru C, conpooox.qaerct yBerl{qeHileM

co6crseHHoro [IyMa coAepxarqero aKceJrepoMerp H ynourrryrrrfi [peAycLIJILITeJIb
KoM[JreKTa. Cneaosarenruo, [puMeHeHue coeanHnTeJrbnblx ra6eneft 6onrurofi

aJtr4Hbr Bceraa cxa3brBaercq Ha ornorueHilu curHaJra K rrryMy. Kpunue na puc. 3.1 I

oro6paxaror 3aBr cr,rMocrb orHeceHHoro Ko Bxo,qy oanoro rl3 ycNlurenefi aaprga

Qupnnu Epronr n Krep co6craenHoro ruyMa or eurocrxofi Harpy3xu Ha ero Bxoae.
AnarornqHbre 3aBr,rcr.rMocrl.r rarcxe aeficrsfiTeJrbHbl B cnyqae Apynilx ycunuteneit

3apqa oupMbr EProlr u KleP.

flocxorrry eMKocTb C1 onpegenrer rosQt$uqnenr ycvneilufl DpeAyclnl,rren.s, co6cr-
seHHrrfi [ryM rrocne.qHero yBenuqr,rBaercn c yMeHbIrIeHueM 3HaqeHI,It roeQQuquenra
ycunexur r,r, cJreAoBareJrhHo, c yBerlqeHr,reM 3narreHr{q eMKocru qenu o6parnofi
cBr3r.r ucnon63yeMoro B rrpeAycl4Jrl{Tene olepallnoHHoro ycvrwrrerll.. CneAosarenrHo,
[pr{MeHeuue BbrcoxorryBcrBurerbHbtx axcenepoMerpos u/unu 6onrurux gna.{eHufi

xosQQuquenra ycnnervt [peAycr{JrnreJrefi cnoco6creyer yBenHqeHHIo flpr,rcyqux
coorBercrByrorqr{M KoMrureKTau gnaqeHnfi orHomeHlic cl{rHa:ra I( ulyMy.

Hyxno noavepxHyrb, rITo noABepraeMbre sosaeficrslrrc MexaHLIqecKIrx xole6auqfi
coear{Hl{TellbHbre xa6enu reHepr{pynr enerrpr.rvecrnfi uryu. llnrenno c yqeroM
yMeHblreHrr.fl STono uryMa HacTorlTerbHo peKoMeHAyerct [puMeHmb cneuuirJrbHbre
MaJrorrryMHbre coeAr{HflTenbHbre xa6enu Qupurr Epronr r Krcp, flpr.ruenexne ua.no-

ItryMuhrx Ka6€nefi oco6enno Baxno B cr{creMax, ucrroJrb3yeMbrx rIprl [ccneaoBaHunx
MexaHnqec(lx rone6anufi c MaJIIIMI,I aMlrnlrryAaMr{. Orueruu, r{To ucnonb3yeMble

coe,uuHr.rreJrbHbre xa6eru aoJrxHbr 6rn:r naaexno 3axperureHbl Cooraercrryrorlr-re
yKa3aHr{f, aarorcr B pa3aeJre 4.6.

Pnc. 3.l2.Tpertorcraanufi cneKTp codc'rBeanoro uryMa oaHoro n3 ycwnurenefi
sapwa Qapusr Bpnnt n Krep
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B o6nacrx H[3rrx qacror (< 100 fq) co6crseHtbrfi uryM ycunr{TeJrfl 3apsAa o6brqHo
o6parno npolopqfioHaJreH qacrore, r.e. eno aunnu'ry]Ibr yBenilqr{Balorcff c yMeHblxe-
Hr,reM qacrorbl. VseruqeHr,re co6crBenHoro uryMa Ha Hr,r3Kr,rx qacrorax mflfferct
HexeJraTeJrbHbrM csoficrgoNr oflepaqilOHHbrx ycEnrTerrefi. 9${errr,lanurvr C Toqr(fi
3peHus rroAaBJreHr.rs ra(oro uryMa frBrsercr npilMeHeHue aononnr-rrelrHux Qunrrpor

Puc.3.13. Ilotryueunue gKcnepnMetTatrbuErM nyreM KprrBbre 3aBncuMocru y3Kono-
nocHoro codcrBeHHoro uryMa ycilnuretrt 3aptaa or conporaBJreHnfl Harpy-
3Krr HA ero Bxo,4e
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BepxHHx qacror. oTMeTUM, qTO nOI{TI,I BCe H3TOTOB[qeMbte I{ B6IflycxaeMble otrpMofi
Epronr u Ktep npeaycuaureru cHa6xeHbI coorBercrBytoqun'rrl r[ullrpaMH BepxHI'rx
qacror. Ha puc. 3.12 rlora3an rperroxrarnufi cnexrp co6craeHHoro lxyMa oaHoro

rl yculurenefi rapraa Sxpuu Epronl u Krep.

Cyuecrnenuoe yMeHblxeHue conporI,IBJIeHI4t Harpy3KH Ha Bxore [peaycl{nuTeJrt' T.e.

yMeHbrxeHHe ao MeHbIrInx npr6r. l0 MO:vr suavenufi, coupoBoxaaercff yBerl'lqeHHeM

co6crsexHono rxyMa locneaHero. VeeruqeHI,Ie co6crseHHono uryMa upeaycl'InureJu

nau6oree 3aMerHo s o6racril Eq3KLrx qacror. Oauaxo, ero [pHt{HHbI He J]erKo

BbrmHTb, TaK KaK B coorBercrByloureM npouecce seo6xoaurua nolpo6nar xu@opua-

rIHr, oTHOCruIarCq K [apaMeTpaM oTAeJIbHbIx cxeMHblx 3JIeMeHTOB I{ I( uX COe,4I',t-

HeHfi.trM Bo BxoaHoM Kac(aAe fipeaycuJrl{TeJrt. floxagannsle Ha puc. 3.13 xpurue

.FBrlrorcc pe3ynbraroM 3xclepltMeHTanbHbIx l,IccneAoBaxnfi u oro6paxaK)T 3aBHcI't-

Mocrb y3rononocxoro co6crseHHoro uryMa ycfinuTer.s 3aptra or conporl,rBneHuc

Harpy3(H Ha ero Bxoae. Ornaerlru, qro 3HaqeHl,rr co6crgeuHoro [ryMa BblpaxeHbl B

e,[HHriqax HanprxeHnc. orHeceHHblx K KBaaparHoMy KopHIo H3 IuxpHHbI qacrornofi

norrocbr. r.e. s B/Vfu.

3.3. YCI,IJILITE.JII,I HATIP'XEHI''

Hanprxenne BbrxoAHol'o cEt'HaJIa y cnnureilfl, HanptxeHug nponoplluonanbl{o
Hanpmxerrfiro rocryflarcrr1eno Ha ero BxoA cl{rHalra, Coe,qunensnft c yc[JrI{Te-

JreM Hanprlr(eHxr rrbe3ogJreKrpu.recrxft axceJrepoMerp pa6orae, B (aqecrBe

r.reroquu(a gJreKTpr{qecrcoro HanpcxeHlrt. Htruegenun eMxocru uc[oJlb3yeMo-

rc, co€ar,rH[Terrtnoro xa6ers o6ycnonnnaaror I{3MeHeHI,tt o6ulefi qyecrsfirenr-

Hogrr,r coAepxaulelo axceJlepoMerp A ycrurvrenb Hanpn(enut rounnerra. !Ig-

MeHeHI{C COlpOTrrBJreHUr Harpy3r(r{ Ha Bxole MoryT npI{BecTI{ x u3MeHeHr,IcM

ornocflqerocc r o6lactn HH3r(Irx qacror yqacrl{a aMntu{Ty,quo-r{acrorxofi
xapaKrep}rcrlrft I{ ycr-ilrl,lreru Hanpml<eHl{t.

Vcunsrenr HarlprxeHilc o6pa6arunaer slexrpnvecrufi cnrnaJr' HanptrxeHl{e xoro-

poro H3MeH.f,ercq B pe3ynbrare Bbt3BaHHblx MexaHHqecKI'rMu rore6anvqvtl H3MeHe-

nuil enexrpn.recKoro 3apc.qa na o6naaarourr'rx eMxocrbro nbe3o3JIeMeHTax l{cnonb3y-

eMoro coBMecrHo aKcenepoMerpa. Vculureln HanpflxeHHt orJlHqalorct necloxnofi

roncrpyxqnefi, Ho B orHoIrIeHH[ 3l(cnnyaralruonxofi xapaKTepllcrllxu u o6lacru

npuMeHeHrrr oHu MeHee onruMaJrbHtl qeM ycr[rurenn sapxAa. flocxonrry $upua
Eprcnr u Krep uaroronnxer I't Bblnycxaer JII'IIrrh oasH [peAycI'rnI{TeJIb' aonycKa-

rcu1rfi npr,rueneulre B KaqecrBe ycHnHTeJu Hanper(eHut, Hllxe aaerct nilIlrb KparKoe

onilcaHr4e npI,IHIII,InoB Eeitcrsus' u ocHoBHblx napaMerpoB yculrlrelefi HanpD(eHI'Iq.
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3.3.1. rlyncrnnrerbHocrb no Ha[prxeHnro

9xsusarexrHar gnexTpuqecKa.r cxeMa coeanHexHoro c nbe3ognexTpnqecKuM aKceJre-
poMerpoM ycrrnrirerrr HanprDr(eHwr rroxa3aHa Ha pnc. 3.14. 3ra cxeMa noqrr{
r,rAeHTHqHa noxagaunofi ua puc. 3.2 cxeMe, fipfirreM eannoe pa3nuque 3arflrcqaercr B
Mero,qe coeAuHeHr,rt [cnoJlb3yeMoro olepaqnoHHoro ycr,rJruTenr. Llcnonrsyelrufi s
ycsnr{TeJre HanpnKeHr,rfl onepaunonnufi ycrrJrnTeJrb BbrnonHrer ponb 6yQepnoro yclr-

JrHTeJrs c paBHbrM eAr,rurrqe Kog$OuuueHToM ycrrneHr.rr (V" = V).Bxo4uofi r.lrvrne-

aaHc BbrcoxouMneAaucHoro yc[nuTerrr Hanpfi(eHr{r o6pa:onan naparurenrnofi xou-
6nnarlnefi conporuBneHur Ro n ervrxocru Co Oruerunn, qro xcnonb3yeMbre
o6ogHaqen[r coorBercrByror ucrroJrb3oBaBurr{Mcf, B cBcau c ptrc. 3.2 u 3,3 o6osHa-
qEHH'M.

Ha puc. 2.8 6ruo rroxzuauo, r{To HeHarpyxenxrrfi nre3ogrexrpu.recxufi aKcenepo-
Merp noa aeficteneM MexaHurrec(ux xone6anxfi orAaer gneKTpr.rqecrufi crrrna:r,
Hanprr(eHr e V, roroporo aaercr BbrpaxeHueM

o
t t  -  <a

"c"
flocxonrry napuuenbHoe conporrrBnerr[e R, uueer 6onruroe 3HaqeHue, ero
npucyrcrBueM uoxno npeneGpevr. Y.rurrrrar ugnoxexnufi B pa3rere 3.2.2 t,r.are-
pilar, Ntt HanpDr(eHHr cr{rHaJra Ha Bxoae flpeaycr,rnxTenr MoxHo Henocpe.qcTBeHHo
HarrxcaTb BbrpaxeHr.re

v,:4"
'  C'+ C"+ Co

CneaosarenrHo,

vo = vi : v" z=tn:

B ero nrrpaxenue raKxe MoxHo BBecr[ rryBcrBuTeJrbHocrb no 3apxry Soe [nlGr/rvr.c-2]
u rryBcrBurelbHocrb flo Haflpm(enr.rrc S", [nrB/rvr,c2] , CreAonaremno,

q=sn,
C"+ C"+ go

=s c"
- ova(opcn) 

CJ CJ C"

Orueruu, qro cfiMBonoM Surlo*r,; o6oeHaqeHa rryBcrBlreJrbrrocrb rro Ha[pnxeHr.rrt
HeHarpyxeHHoro aKceJrepoMerpa (vyncrnr.rrenrnocrb pa3oMnHyrofi qenu).
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Ai@pM'crp Kr&nb npqycw

Pac. 3.l4.9xBunatenrnas gneKrpilqecKat cxeMa ycuJrilTarrfr HanpfiKeHufi, coe4rrner+
xoro xadeteu c flresogneKTpnqecKnM itKcenepoMerpoM

flocxonrry qyBcrBurerbHocrb no 3apfi.qy Sou u euxocrr C"ntx.otct KoHcraHTaMx
aKcelepoMerpa, ero rryBcrBurerrHocrb rro Harlpf,xeHuro S", saeucut or eMKocru
floarflrcrreuHoro K ero Bbrxoay coe.u[H[TenbHoro ra6enq, Oqeguaxo, rrro raxat 3aar.r-
CHMOCTb HexenaTelbHa, TaK KaK AJtt COXpaHeHr.rr [plBeaeHHoro B HHA[ByayanbHoM
nacnopTe 3HaqeHr.rt qyBcTBr{TeJrbHocTq no Haflpn(eHHro B coaepxarrleM ycuJrilTeJlb
Harrpf,xeHilt KoMrrnexTe Heo6xoAI{Mo r{crroJrb3oBarb coear.rHuTeJrbublft xa6enr, tc-
nonrgosanruuficr npr{ 3aBoacxofi xa;ru6poare axceJrepoMerpa. flpuuenexue Apyroro
xa6eru conpoaoxaaercr ueo6xoAuuocrrro noaropnofi xanr.rGpomu axcenepoMerpa
ruIu colepxaqefi ero cr,rcreurr. B npuruepe Hrrxe paccMarpr.rBaercc ra(ar curyauur.

Ilpuuep: B xoae r,rccneAosaHxfi rvrexaHr.{ecrr.rx Kone6aHufi sogHrxna neo6xoguuocrr
yBer[qeH[f, paccTotHHc Me)r(ay aKcenepoMeTpoM H ycuJIITeJreM Hanpfir(eHr{.9 u flpfi-
MeHeur.rr 6onee npovnoro coeAuHuTeJrbxoro ra6eff. I,Icnonr:yeuufi arcenepoMerp
6ru npoxanu6poBaH Ha BMeCTe CO CTaHAapTHbrM COeAHHr,r-
reJrbHErM xa&fleM AO 0038 Anrnofi 1,2 ru. flpure4euHbrM Bbrrre rpe6orannrv y,uo-
BllerBoprer 6poxupoaaunnfi coeAnnr.rrernnrrfi xa6enr AO0122 AnHHofi 3 rvr. Oana-
Ko, rrpu nprMeHeHr.r[ sroro ra6ent neo6xo4urro onpeaennTb coorBercrByloqee
3HaqeHre qyBcrBurer6Hocrl,r rro HanpmKeHr,rrc HarpyxeHHoro aKcenepoMerpa. npil
pacqeTe yquTbrBaloTct cneayroqne ucxoaHbre aaHHbre:

HoMHHarrbHar eMr(ocrb xa6enc AO0038 = ll0niD
eMxocrb ar(ceJrepoMerpa c ra6eneu AO0038 : lllTnO
qyBcrBrrrenbHocrb rro 3aprAy = 9,8 nK.n/Il..c-2
rryBcrBlrerrHocrb rro HanpnKennrc = 8,76 uB/rvr.c-2.

Ha ocnone grfix aaHHbrx MoxHo BbrrrlcJII{Tr coScrBeHHyIo errI<ocrb (emxocrr nreeo-
eneueHron) aKceJrepoMerpa, T.e,

c" = 1007n@
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Houusalrnoe 3HaqeHue eMKocrlt 6ponr,Iponannoro coeal'IHl'rreJrlnoro xa6enf,

Ao 0122 panno 260 no. CneaosatenBHo' rlyBcrBltreJrbHocrb no Hanpnl(eHun coeau-

HeHHoro c aruu xa6eneM aKceJlepoMerpa nerl(o BbITIucJII{Tb cJreayloul'tM o6pasou:

-- 7.73v.B,/v''c-2

Oruetr.rtrn, .rro o6ycnoaneHHoe npuMegenreM xa6ens AO Ol22 slrecro xa6ert

AO 0038 yMeHbrrreHne qyBcrBI TeJrbHocrI,I rlo Hanpfir(eHulo cocraBJlser npu6n. Il7o.

OnscaHHas Bbrrue 3aBlclrMocrb tlyBcrBltrenbHocrl,! rlo HarIpDl(eHI'IIo or eMKocrI{

o6ycnonnxnaet I(aK cBt3aHHbIe co cMenofi coeaI,IHI'ITenbHbrx xa6enefi 3arpyAHeHlrt'

TaK r{ conpoBoxaarouree yBenurleH[e arI,IHbI coeailHrreJrbHoro ra6en.n yuenrmenr're

orHorueHr{s cqrHaJra K IIryMy. flpu npuuexeruu coeal{HfiTeJlrnlrx xa6eneft 6onrruofi

an{H6r Ha[pD(eHr,le cfirHana Ha Bxoae rlpeaycnnHTert tBJtteTct JIuIrIb aonbrc Harlpt-

)KeHUr CHtHana Ha Bbrxoae HeHarpyxeHHoro al(cenepoMerpa.

3.3.2. Hrxnnfi rpeaen qacrortl

flpx o6cyx4enurr BonpocoB, cBt3aHHbIx c HuxHuM rIp€reJIoM qacrorbl ycI'IJrHTeJrs

Hanp:n:r<eHnff, MoxHo yqfiTblBarb Meroabl, IrcnoJrb3oBaBlxuecf, B pa3aeJre 3.2'2' Crc-

aoBareJrbHo, onpeaelurcuee nuxnsfi npeaer qacrorbt (rovra -3 aE) coerunennoro c

ube3osnerTpn'{ecxxM aKcerepoMerpoM ycrurflTeJrt 3aptaa BbrpaxeHl'Ie MoxHo npea-

CTABI{Tb B BH'IE

rae

f .=' '  ztRtc,

Ct = C"+ C"+ go

1 -  I  *  L *- ! -
Rr R, Rc Rp

JIrq o6ecneqeHut aocraroqHo Maroro 3HatleHrt HHxHero flpeAena rlacrorbl I{' cJreAo-

BarenbHo, HyxHrrx ant gl(cnnyaraql{I{ Ha rlacrorax ao rull't aaxe nnxe I fit ycnoaufi

neo6xoanuo 6onruroe 3HarleHle npolrBeaelrxt R;C,. flpununnrarbHo lMelorcc,Ee

BO3MOXHOCTT{ yAOBneTBOp€Hrrt erouy rpe6onaHl{to, T.e.:

l. VsenuqeHne o6rqefi eurocril I(oMltlcKra axcenepoMerpa v ycwrureilt HarIpD(e-

nnr. flocxolrry eMKocrb C, mnrercn nenoAAaroqeficr I{3MeHeHI{tM nocromnrofi

ar(ceJrepoMerpa, neo6xoArauo yBenuquTb 3HaqeHle o6ogsaqennofi C" euxocru
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coe[fiHuTenbHoro Ka6eJu (nanpuuep, nyreM yBennqeHur .uJrrHbr nocre4uero).
Oanaro, Taxoe perxeHne Ha rrpaKTHKe Henpr{eMJleMo, TaK r(a( yBernrreHr,re eM-
xocr[ (,qrnHH) coeAr4HrTeJrbHoro xa6ear coflpoBox,qaeTcr yMeHblreHneM rryB-
crBuTeJrbHocrlt no HanpnKeHr,rrc t,t, cneaoBare:rbHo, cyxexueM pa6overo gnraur.r-
qecKofo Ar,ra[Ia3oHa KoMrureKTa a(cenepoMeTpa I,r ycunr,rTerc HaupFKeH[s.

2, flpurvrenenxe npe.qyc[nr.rreflt c 6on6uruM BxoanbrM coflporl.rBJreHuenr. lluenno
9Tor Meroa r,rcnoJrb3yercr npu [pr.rMeHeHHH ycn:rureJrt Hanpmrcenltq. Oaxaxo,
o6ycnoBneHnoe rofi unu lnrofi npuvr.rxofi yneururenue BxoAuoro conporr,lBJreHr{r
TaI(OfO npeayc[nHTenr conpoBox.qaeTcr yBenHqeHneM 3HarreHHff Hr.rxHero flpeae-
na rracror6r. Taxar cr.rryaqur qacro Bcrpeqaercr Ha npaKTr.rKe, Tal< ftaK rrpouu-
r(HoBeHI{e BJraru K BbrBoAaM coegunurelefi axcenepoMerpa uf unu n:p,lyculurerl;,
o6ycnornr,rnaer yMeHbrrreHr.re colporuBneHr,tr roKy yreqKfi r.I, cleAoBareJrbHo,
yMeHbrueHr.re eQQexruauono Bxo,qHoro conpoTuBneHrrr npeaycnnHTeJrr.

3.3.3. Co6crnennHfi ruyu

B ornuque or co6crBeuHoro uryMa ycunuteneir sapraa co6crnennufi uryu ycnnure-
refi HafiprxeHrrr He 3aBr.rcr,tr or eurocrnofi Harpy3rr{ Ha Bxoae nocne.qnlx, Creaosa-
TerrbHo, il3MeHeHr,tr xoeQQuqrlenra ycnneHr.rr r{ AJurHbr coe.qr{HrrrellbHoro xaGens He
o6ycroaar.rnaror n3MeHeHHr orHeceHHoro r(o Bxo.qy co6crBeHHoro ruyua ycnnurerefi
HanprrKeHr,rt, OAHaxo, 9To He mJrgercr ,ueficrBurerbHbrM npenMy[IecrBoM, TaK Kax
yBeJllqenue 4.nr.rHbr coeAr,rH[TeJrsHErx ra6enefi conpoBoxaaerct yMeub[reHleM qyB-
CTBUTeJTbHOCTI.I nO HaIrpDKeHr{rO COAepXaUUX aKCeJIepOMeTpbr U y9',,.nilT.-Jrld Hanpf,-
xeHr.rr KoMTIJIeKToB r{, cneAoBaTeJIbHo, yxyarrreHlteM oTHorrreHr{r cHrHaJra K ruyMy
3TI{X KOMIINEKTOB.

3.4. COEUI{HI,|TEJrbHbIE KAEEJIn HA BbIXO.IIE npEIIyCI4JII,tTE"trE[

Baxxrru napaMerpoM ycunurelefi gapflAa v Hanpn(eHr{r ffiillercr Harpy3oqH:rt
cnoco6Hocrr no BbrxoAy, r,e. cnoco6nocrb orAaBarb roK, Aonycl(arculxfi coeAunenue
n coBMecrHyKr pa6ory c nneurnefi annaparypofi. Hyxnoe a.ns oGcneqenufl ToKa
ror6yxgenr.rr Hanpcr(eHue sMeercr Ha Bbrxoae flpe,qycMorpeHgoro B ynoMf,Hyrbrx
np€aycHtnTerrrx onepaquoHHoro ycuJrrrTeJlt H, cJreloBaTeJlbHo, Ha rrpilcyrueM Hc-
lonb3yeMoMy coealtHuTeJrbHorvry ra6enro uMrreAaHce.

flpucyrcrnue eMr(ocrHofi Harpy3rlt Ha Bbrxoae npeaycxnureJrr naoxer 6rrrr
npnvr.rnofi orpaHilqeurr-s pa3Maxa orAaBaeMoro nocJreaHuM cl{rHaJra, T.e. MaKcn-
MaIbHOTO 3HarreHuf, aMIUlTyAbr HanpDt(eHr{fl BbrxoaHoro cnrHura flpeAyctdlrr{TeJrfl.
Orparuverue pa:rMaxa BbrxoAuoro curHaJra oco6eHHo 3aMerHo s o6nacru Bbrcoxux
qacror nps [plMeHeHr.ru AJruHHbrx coeAuHr{Tenburrx ra6erpft. Hanpuuep, B cnyqae
oaHofo H3 ycr{nr{Terrefi 3apflAa or{pMbr Bprolr u Krcp orpanuveHue pa3Maxa BbrxoA-
Horo cl{nnana Ha qacrore l0 rfu na6nroaaerct nfirub npn yBernrreHnr.r euroctnofi
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Pnc. 3,15. Kpnnue, orodpilKarorrrne BtrrrtHrre oiycnoBnrrBaeMofr coe,qawlrreJrbabrM
xadeteu evxocrxofi Harpy3KH Ha Bbrxo,4e aa ornocnaqafrcn K o1nacra
BbrcoKrrx .Iacror y.racroK aMrrnwryAwa.Iacroraofi xapaKTepwcrilKn o,qHG
ro as ycnnnretefr sapnaa Quplrsr Epnns n Krep

Harpy3xn ao npeBbrrrrarcunx 20 n@ 3HarreHufi, T.e. flpn npr,rMeHeur{r,r coeAr,rHnTeJrb-
sux xa6erefi (euxocrr 100 n<D/r"r), anuHa Koropbrx npeauruaer 200 u.

Vnourxyroe orpaHr.rqeHile pa3Maxa ctrHa:ra B HeKoropbrx cJryqatx HelocpeAcrBeHHo
cBt3aHo c Harpy3oqHoft cnoco6Hocrlrc rro Bbrxo,qy r.r Marcr.rM:urbHbrM BbrxoAHbrM
ToKoM HcnoJrb3yeMoro [peAycur4Tenr. Hanpuuep, MaKcuMaJrbHoMy Bbrxo,qxoMy
Torq 8 MA npeaycr{nrrreJur r,r eMxocru Harpy3Kr.r 20 n@ coorsercrByer uM[eAaHc
npu6n. 796 Orvr (vacrora l0 xfq) r, cneaoBarenbHo, Hanpfi(eHl.Ie c nfiftoBbIM 3Harle-
nueu 6,37 B. Cnnraa, orAaBaeMhrfi coear{HeHnbrM c aKcelrepoMerpoM npeaycnnr{Te-
ner,,r, 6y4er ocna6neH flpu flpeBbrrrreHr.rn yKa3aHHoro 3HaqeHsr Hanp')|(eHltr. Kpunrre
Ha puc. 3.15 norasugaror BJr[rHr.e o6ycnoBnuBaeMofi coeanu[TenbHbrM r(a6eJreM
eMrocTHoft Harpy3r(n Ha BbrxoAe na ornocsulr.rficr K o6nacrr,r B6rcoK[x qacror yqa-
cror( aMrurr{TyAno-qactotttoft xapaxTepr{crur(r oAHoro ml ycnnuleneit 3aprlAa Or.rp-
mu Efrolr tl Ktep. 3a 6oree floapo6nofi nHQopMaqr.refi, orHocflrqeficr K onpeaeneH-
HoMy rrpeaycr{nuTenro, nyxno o6parurbcr K coorBercrByrouefi r,rucrpyxrlr{r, no
3XCrLrryaTarIUil.

3.5. YCI{JII{TEIIN-BO3EYIII,ITEIIII JIIIHIIIN NEPE.UAqI,I

Vcrurrrenr-sog6yanrenr nrrHr{lr nepeaaqu ffiraercfr. Manora6apr.rrHbrM rrpeaycnnuTe-
neu u QoprunpoBareJreM cr{rHaJra, coorBercrByroqnM BxoruoMy racraay rpaailqrr-
oHHbrx rrpeaycnnl{Tenefi u aorrycraroulr{M co3aaHue Mr{HuarropHbrx 6noros u Aaxe
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Pnc. 3.16. HsroroaJraeuhre H BbrnycKaeMbre Qnpmoft Eptota n Krep axcenepoMerpbr,
cna6xexxue BcrpoeHHbrM ycwnrrrelleM-Bo36ynnreleu Jrnnrra nepe4a.In.
Ctena uanpaao: aKcerrepoMerpbr 4390 (uacura6 1:1), 8317 (uacura6 j:l)
q 8318 (uacana6 1:2)

BcrparrBaHae B Kopnyca a(cenepoMerpos. I4grorosrreMrre r{ Bbrrrycxaervrue Qr.rpuofi
Epronr n Krep arcenepouerpu, cHa6xenHbre BcrpoerrHbrM ycanqreneM-Bo36yar,rre-
JIeM JruHHrr flepeaaqr,r, [ora3aHbr na puc. 3.16, Cxoncrpyr,lporannrrfi s BHAe Mirnora-
6aparnoro 6aora ycr.rrurenr-roa6ygurenb rturnuvt flepeaaqu 2644 $upltsr Eprolr u
Krep (cnr. pnc.3.l7) uoxer 6urr lrnlr ycraHoBneH Ha MaJroM paccroqHuu or
a(ceJrepoMerpa, urru aalre 3ar(perureH cBepxy Kopnyca flocne,unero. Oruerru, vro x
npel{MyqecrBaM ycraHoB(r,r ycilnr{TeJu-Bo36ynurenr fluHrrr,r [epe,qarrr,r Ha paccro-
rHr r,r oT aKcenepoMeTpa oTHocqTcs Bo3MoxHocTb g(clnyaTarlHr.r cooTBeTcTByrcrqero
r(oMrureKTa B ar.rHaMr4qecKoM rr TeMnepaTypHoM a[ana3oHax, utuprrHa KoTopbrx IIpe-
Bbrrrraer rxrrpr{Hy coorBercrByroul[x pa6oq[x .truana3oHoB aKceJrepoMerpoB co
BCTpOeHH6TM B KOpIIyCe UnU COeAI,tHeHHbrM MeXaHHrreCKu C nOCJreAHr{M ycr{rrdTeJreM-
Bo36y.qlreneM fiHHr.ru nepeAarru.

Ycr.rnurerr.r-sog6yar,rrelr nrHr,ru nepeAaqu pa6oralor or cnequaJrbHbrx [crorrHlKoB
r,rzrranilr.. @npnaa Bpronr u Krep ueroroBJrrer r.r Bbrflycftaer 6arapefixrrfi [croqHI.IK
rfifialaws.2813 (cu. plrc. 3.18), paccvurannufi Ha coBMecruyrc 9r(crrJryararlfirc c
oAHHM r.rnfi AByMq ycrdnurernrrr,l-noa6ygrlrennvru filr*nrl. flepeAaqn 2644 unu yctnu-
renrvu-noa6yaureJrrMr.r fiuuun nepeaaqr,r, BcrpoeHHbrMr.r B (opflycax coorBercrBy-
rorrlrx aKceJrepoMerpoB, flpu6op 2813 orlaer crrrHaJrbl, o6pa6aruraeruue coe.qxHeH-
nofi c Hr.rM BHerunefi usrvrepr,rrenrnofi, anaJrr.r3upyK,rqefi u/unu pertcrpupyrcuefi an-
naparypofi. Orueruu, qro paccqr,rraHHhrMu Ha coBMecrHyro pa6ory c ycr,rJrr.rreJrrMu-
Bo36y.qxrerrMlr nunr,ru nepeaa.u.r ycrpoficrraM[ Tar(xe cHa6xeHH HeKoropbre
ru6poananuearoprr r{ aHaJrr,!3aropbr cr,rrHanoB Qnprvrn Eprdnr fi Kaep.

I4Aer cosaaHflr axceJrepoMerpa co BcrpoeHHbrM a o6rqelr Kopnyce npeAycuJu{TerreM
Ee HoBa. fleprrre (oMrrJrexTbr axcenepoMerpa n npeAyclnuTeJu s o6uelr (opnyce
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6nnu cogaanu c rleJrlro ynyqrueHr.rc g(cnnyararrqoHnofi xaparcrepucttrnu u yBenfiqe
Hr.u qyBcrBr.rremnocrr.r cna6xeHHbrx [be3o3JreMeHTaME r.r3 KBaprla eu6poAarquros.
OAnaxo, coorBercrByKrulr4e aKcenepoMerpn 6urn cJrr,rrrrroM qyBcrBr,rrenbHbr K
cBc3aHHoMy c coear,rHrrrenbHbrMu Ka6enrMH ruyMy rpu6o:nexrpuvecKono H fneKT-
poMarHnTHoro fl poucxox.qeHr{r.

Xore nplr npr{MeHeHr.rlr coBpeMeHHbrx axceJrepoMerpoB c H3roroBJreHHbrMl,r r{3 cfleqr-
amnofi xepautxr{ nbe3ogJreMeuTaMu r,r coBpeMeHHbrx ManorxyMHbrx xa6erefi no.rru
r,rcxJrroqenbr yfloM.snyrbre 3arpyrHeHlrs, B ruyMnbrx r{ apyrux ne6laronpurmux
ycnoBr,rrx qacro qenecoo6pa3Ho npuMeHrrb KoMrrJreKTbr aKcenepoMerpoB I4 ycHJI[Te-

nefi-nor6yatrerefi nuuru nepeaaqu. CneaosaremHo, coorBercrByrouue KoMrrleKTbr
B HaCTOrilIee BpeMr HaXOArr rXUpO(Oe [pr{MeHeHUe B rIpOMbIIIrneHHbIX yCflOBUCX, B
Koropbrx HyxHo rrpltMeHtrb aellreBble coerlilHuTeJrbHhle xa6enu 6omruoft a.nunu. B
orHorrreHr.ru uarofi vyncrnnreJrbnocrr{ x o6ycaonnunaeMhrM KoHTypaMH 3a3eMteHl,rt
r.r coeanHr{TeJrrHbrrun ra6eflrrvrn rxyMaM coaepxaulile ycrrnnTeJrg-Bo36ygnrerra nu-
HUH flepe.qaqil KoMIUIeKTbT HaMHOTO lyqure KOMnTeKTOB, B COCTaB KOTOpbTX BXOACT

Pac.3.17.Vcunnretu-nos6yxnrurs rilHau flepera.Ia 2644 Qnpuu Epnnt n Knep
3AKpefltrterct cBepxy Kopfiyca aKcurepoMerpa
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Apyr[e npeAycnJrr.rreJrr{, Coorrercrnyrouue Bonpocbr rogpo6uo paccMarpr,rBarcTcr B
pa3aene 3.6.

Panune ycururenr,r-no.:6yaureilv. iltrnvtvt flepeAarru ne o6laaaln onrraualraofi erc-
uyaraquonuofi xapaKTepr4crr,l(ofi ug-ra Hea,qeKBarabrx napaMerpoB coorBercrBy-
tourx gJre(TpoHHbrx 3JreMeHTon. Conpeuennue roJtcronJreHoqHbre cxeMbr r.r gJreMeH -
Tbr ailJrr,r Sr,rprvre Epronr r.r Krep Bo3MoxHocrb co3aaHuq Bbrco(o(aqecrBeHHbrx r-r
HaaexHhrx MuHr,rarropHbtx ycr,uurenefi-nos6yar,rrenefi Jrl,IHr.ru flepe,uaqu.

Hyxxo nogvep(Hyrb, rrro ycraHoBxa gJreKTpoHHElx ycunnrenefi-no36ya[Tenefi
nl,tHrru nepeaaqu B Kopnyca unil cBepxy KopnycoB arceJrepoMerpor o6yclouuraer
cyxeHle lrcxo.qHblx pa6oqux auHaMr,rqec(oro r,t reMneparypHoro Ar,rarra3oHoB grux
nu6poqarvuxon. flpn nplrueneH1414 3axpeflJrffeMlrx cBepxy a(ceJrepoMerpoB ycr,rnnre-
lefi-nor6yaurenefi rrlHuu nepeAaqr,r raxxe neo6xo.qnMo yqHTbrBarb npucyx-lyrc no-
cneAHr{M uaccy. Heo6xo4uMocrb yvera erofi.uo6asoqnofi ruacctr oco6enno Baxna
npr4 r.rccJreAoBaHHrx MexaHrrrrecxux role6anufi nerrtx o6rerror, Ha[puMep, ToHKHx
nnlrr, nanenefi r.r 4p.

CoAepxaulue ycuJrurenu-Bo36yAurelu nuHHH flepeaaqn cucreMbr uoryr 6rrrl cxoa-
cTpyupoBaHbr c yqeToM pa3IurrHbrx npr.rHrlr,rnoB, Ho norrTr.t Bo Bcex coBpeMeHHbrx
cr.rcreMax rrcnonb3yrorcfl KoarcuitJrbHbre Hnr,r .qByxxnJrbutre ra6enu, coeafiHrroque
ycranxreJrr.r-Bo36yar,lrenu nr,rnr.rll nepeaaql c coorBercrByrcrqrrMn r{croqHr,r(aMu nr{-
la*vrtr cnoco6crryoulle nepeaarre KaK gueprl,ll,I, rar u oro6paxaK)rqax MexaH(r{e-
crue xore6auuq crrHaroB. I,Icnolrsyelrue ficror{HrrKr,r nr,rraHus naoryr 6rnr, ucrov-
HuKaMr Hru flocroqHHofo Hanp.sxeHu*, larv rrocrotHHofo toxa. Oruetxu, vro
c[cTeMbr, ucnonb3yrculue oTI[qarouuecr apyn oT Ipyra ncToqHr,rKr,r flr4TaHr,rfl, He
coBMecrlMbr. B cocras coBMecrr,tMbrx cucreu $uptru Bpronr u Krep exoger ucrou-
HHXH nocrocHHoro HanprxeHnfl, L, ycvnvrerrv-not6ygnrenu ru.rHfilr flepeaaqn, cHa-
6xennue Ha Bbrxoae Mo.uyJrflTopoM rora. B ornoureHr,rq gKcnnyaraur.ronnofi xapaKTe-
pHCTI,IKIT STIi CHCTeMbI nyque CIICTeM, CoAepxaqux ucTortHl.rKI.I [ocToqHHoro To(a.

chtrgcr
tut.

Fotf,d

1('- t5+ 12V

acttc,v 
tpiilb

|t ody with
RachrrgrabL B!tt.d€!

Pac.3.18. Hcroqxux nrrraunt 2813 ipnpmu Epront a Krep
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3.5.1. ArcelepoMerp co BcrpoenHbrM yc[nnreneM-Bo36yanreneM nnlnl,l nepeaaqu n
coorBercrByuqufi scrounnr rrlrTanlrr Snpruu Epro.m u Krep

rlyactuure.nrnocrr cna6xexxoro BcrpoeHHbrM ycunr,rreneM-Bo36yaxreneM nuHlnr
flepe,qaqH aKcenepoMeTpa Bbrpar(aeTcff B oTHeceHHbrx K ear.rHr.rue ycKopeHur MexaHH-
.{ecrux rone6ar'ufr elusu\ax roKa Ha Bbrxoae, r.e. s N,rxA/Nr.c-2. Bupaxaeuax n
rvrB/rvr,c-2 o6ular.ryscrrr.rrerbHocrb cucreMbr c coorBercrByrorrruM ucroqHrKoM rru-
TaHLrff, coaepxaulau @oprvrupoaarerb cr,rrHaJra, ofipeaefirercq nyreM yMHoxeHr,rq
npr4cyqero nocne.UHeMy roeSQxquexra ycuneHur (naB/nrxA) Ha ynoMqHyTyro Bbrrxe
r{yBcrBHTefibnocrb axcenepoMerpa c ycHnHTeJreM-Bo36yar,lreJreM JruHr.rlr nepeaaqfi.

Hanprrvrep, o6qar qyBcrBr,rreJrbHocrb cucreMbr, cogepxauefi arcenepoMerp c yc*rfir -
reneu-noe6yaureneM [r,rHr,r[ nepeAarru rryBcrBr,rrenbHocrrro 3,16 rr,rxA/na.c 2 u uc-to,t-
Hrrr( rrr,rraHur 2813 Slrprvru Epronr u Ktep, parna 3,16 uB/rvr.c 2.

3.5.2. Vcxnrrenr-oor6ygtrelb Jr[HtrH nepeAaqn s coorBercrByrculufi ucroqnlrr nu-
rannr {upuu Eprcm n Krep

9yrcrrurenrnocrb coearrueHHoro c ycrurr,rreneu-ror6y.qr.rre-neM fitrnun nepe.uaql,r aK-
ceJlepoMeTpa BbrpaxaeTcc B oTHeceHHbrx K ear,rHrdrle ycKopeHr,rr MexaHr.rqec(ux KoJre-
6asufi ear.cruqax roKa Ha Bbrxoae, r.e, s lvmA/!r,c-2. C uenrp onpeAeneHr,rr coorBer-
crByrorqero 3HaqeHr.u HyxHo BbrpaxeHnyro B uKn/nr.c-2 qyBcrB[TerbHocrb rto
3apc,qy aKcenepoMerpa yMxo)Kr,rrb Ha BbrpaxennHfi s rvrxA/nKn KogQ0r,tuueHT ycr,r-
neHrrt yc[nr{Tenr-nos6yguren.n nfiHuE nepegaqr.r. Brrpaxaeuar s MB/r,a.c 2 o6rqaq
qyBcTBuTenbHocTb cHcTeMbr c cooTBeTcTByrou$,rM ucTorrHraKoM nr.rTaHnr, coaepx(a-
quna {opurnpoBarenb cfirHiura, onpeaeJrrercr nyreM yMHoxegu.s rtpllcyqero nocnea-
nervry roeQQuqHeHTa yclrneHr,Ir (rvrB/rvxA) Ha yfioMqHyryro Bbrrxe qyBcrBr,lreJrhnocrb

KoMnJreKTa ar(ceJlepoMerpa r,t ycunr,rreJu-Bo36yaurerr nr.rHr.ru [epeaaqfl.

Hanpunaep, o6qar qyBcrBr,rreJrbHocrb c[creMbr, coAepxaqefi axcenepoMerp c rryBcr-

Br,rreJrbgocrbro rro 3apc,qy 3,16 nKn/rvr.c-2, ycr,r:ruTeJrb-Bo36yaurenb nr.rnuu nepeaaqx
2644 ttucrocrilrx nr.rraHrrq 2813 Quprvrn Eprcnr u Krep, paona 3,16rvrB/rv.c 2.

3.6. CPABHEHI4E TIOMEXOYCTOTqNBOCTI' COAEPXAIIIIX
PA3II,IIIHbIE IIPE]IyCIIJIIITEIIH CI,ICTEM

flpn npr.ruenennil MHoroKaHanbnbrx clrcreM, B Koroprrx r(ouTypbr 3alteMJleHr,rr rr
arrnHHble coeauHr,rreJrbHbre xa6elr,racro o6ycnonnuBarcT cepbe3Hhre 3arpyAneHlc,
neo6xoauua noqpo6nae uuQopnrauu-a, orHocrrqarcr r nouexoycrofiquBocru or-
AeJrbHbrx cocraBHrrx qacreft u gJreMeHToB. Ha ocnose raxofi nxSopua\fitr l't c
yrreroM (onKpernux ycrorufi grclnyararlnlr rarcr(e MoxHo rrr6parr coorBercr-
ByIOqyrc alnapaTypy I{ co3aaTb onTr,lM:urbHyro crrcTeMy.
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4.

C yuerou novrexoycrofivnBocrn, T.e. ornocurenrnofi qyBcrBllTenbHocru r o6yc-

JroBJrnBaeMlrM BHeruHr{Mr,I npHqI,IHaMH IrryMaM tt noMexaM, 6yAyr paccrvatpl'IBarbcq

r{ cpaBHEBaTbcr cneaytolqlle cficTeMbl:

l. cucreMa, corepxaqaq gageurennrtft (r.e. nelrao.nr.rponanusrfi) aKceJrepoMerp u
ycunHTenb 3aptqa

2. cucrewa, coAep)Ka[Iac galerueHHrrfi aKcenepoMerp u yct,lnuTenb 3aptra c He3a-

3eMreHHbrM BXOAOM

6.

cucreMa (puprvru Epronr n Krcp, coaepxaqat ycr,ururelr-oos6yArITeJrb nHHITI'I

nepeaaqr.r c MoAyJrflTopoM Toxa I{ ucTorIHI,IK [ocTosHHoro HarIpc)KeHHt

cucreMa Qr,rpnrr Eprcnr u Krep, coaepxauaq ycnnurenr-noa6yailTelb lrun*ru

[epeAatril c MoayJrflTopoM roxa, QopuupoBareJrb cnrn:rJla c He3a3eMJIeHHbIM

BXOjIOM Il HCTOqH[r( IIOCTO'HHOTO Hallp')t(eHl,l.ff

cucreMa, coqepxaqat ycr.rnr.rrenr-nos6y4rTeIrb Irrruwvt neperaqn r.r coaepxaunfi

Anoabr r,rcroqHrrr( fiocrorHHofo ToKa (coorBercrByloul:lt annaparypa He oTHo-

curcr K accoprrrMenry Qr,rpnnrr Eprolr r Krep)

cr,rcreMa, coaepxaqas axcenepoMerp c cnMMerpHtIHbtM BbIxoAoM Lt 4nQQepen-

uua.nlnu ft ycI,IJII,ITenb 3apcAa.

Pcrotr c nep€q[cnegHbrMu BbIIle cl{creMaMu 6ynyr paccuarpuBarbct flpel,rMyrqe-

crBa gneKTpuqecxofi r.rgonnluu axceJrepoMerpa flpu ero t<perrneHHu r,r nptrMeHeHuc

cneqr{albHhrx aKcenepoMeTpoB c SneKTpuqecl(r4 I{3oJrHpoBaHHbIM OCHOBaHI'IeM.

flpu aHanlrre u cpaBHeHI,Iil 6yaer npegnolararbcs, rITo [ryM o6ycnouen rpr,r6o-

Sner(TpHrrecKfiM 3oser(ToM, r(oHTypaMH 3a3eMrreHHr ull{ rou6unaqr,refi o6oux. Coor-

BercrByroque ncroqHr.rKr.r uryr"ra 6onee noqpo6no oIIHcbIBaIorct Huxe.

l. Tpn6oererrpn.recnrrfi e$Qerr. floasepraelrlle MexaHuqecxuM rone6anu-ffNr

xoaKcuaJrbHbre coeAHHLrreJIbHbIe ra6enr renepl{pylor r peeynrrare rpu6o-
gneKTpfirrecKoro sQQerra napasutnufi elexrpnvecrnfi :apra. 9ro6rt aarb Bo3-

MoxHocrb cpaBHeHI{t pa3flfirtHbrx nu6pomerpr'rvecrxx cucreM, npu auanure 6y-

aer rrpeArronararbct, qro renepupyeuufi coeal,IHxreJrbHblura ra6enxuu uryu

rpr,r6oererrpuvecKoro npoficxox,ueHfi n SKBl'IBaJreHTeH napa3I'ITHoMy 3apc'uy (gr)

100 nK.n. B xaqecrse MoaeJrH LtcrorIHHKa o6yclornunaeuoro rplr6oslerrpu-

uecrr,ru aQ$erroM IuyMa MoxHo I{cnoJlr3oBarr uaea.nrHulft ucrot{HI'IK 3ne(Tpltqe-

cxoro 3apraa. Oruerurr, qro [ryM rpu6osrexrpu'recKono fipoficxox,ueHl'tc Moxer

o6yctoBnuBarb cepbe3uble 3arpyaHeultt B cJryqae, ecrlr l4cnonb3yeMhle coe,quHll-

TenbHbre ra6elra ne tBJrtrorct Miuro[ryMHhIMI{ u ecJIH oHIr He 3axperlleHbl Haaex-

Ho Ha noBepxHocru uu6pupyroulxx o6rerros.
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Ilpnore.ranre: O6ycnonnnnaerraufi rpu6oenexrpuqecrr.rM eSQexrolr naparxnrufi
snexrpuvecrrfi 3apfl,q flopr,uxa 100 nKr cBrrercr 3rcrpeMarrbHbrM 3HaqeHr,reM,
BcTperraroq[Mcff peaKo Ha npar(Tra(e II rrr,rTbrBaeMbrM 3aecb Jrr{rxb c rlenbK)
cpaBHeHus pa3ruqHbtx ru6pouerpu'recKnx cHcreM.

2. Koxrypu 3a3eMneu[r. flpr.r uccle4oaaHu.rx MexaHr,rqecxnx rone6aHufi xpynnux
o6aelcoB (nanpr,rnaep, MarrrrrHHoro o6opyaoranur) He r,rcxJrrorreHo, trro r{x no-
BepxHocTb He HaxoAHTcc Ha HyJreBoM rroTeHrIE:Ine, T.e. Ha rroTeHur,tale geunn. B
Taxnx cflyqarx Koprlyc 3aKperueHHoro lra rroBepxHocrr,r rccne.qyeMoro o6aeroa
aKceJrepoMerpa r.r 3r(pau r.rcnoJrb3yeMoro coe,qunr,rreJrbHono ra6e.nq rre rraxo,u-Erct
Ha rroreHrlr,raJre seMnu. CaeAosareJrbno, B coorBercrByroruefi clrcrenre 6yger
na6nroAarrcg naaenue HarrprrreHn Ha coeauHnreJrrnou xa6ene. flpn axalr,ree r,r
cpaBHeHr{H 6y4er npegnonararBcr, rrro coorBercrByrcqee HanprxeHr,re (e,)
r.rDreer gHaqeHlre I B.

B peamnux clrcreMax raKxe HyxHo yrrr,rrbrBarb rlyM, o6ycnoBnlBaeMbrfi
np[cyrcrBr{eM gner<rpoMarHr.rrnux nonefi r{ BocnpuHr,rMaeurrfi coe4r,rnureJrbHbrMtl
ra6enmvtr. OAgaro, rnyM 3nexTpoMarHuruoro npoucxoxaeHus o6rrqno HaMHoro
Menbrrre o6ycnoBneHubrx rpu6oslerrpruecKllM aQ{exronr u r(oHTypaMIr 3a:}eMJrenr,rt
rrryMoB. CneaosatenrHo, flpn cpaBHeHiln ru6pomerpurrecKr,rx cr{creM He HyxHo yqu-
T6rBaT6 rUyM 3JIeKTpOMarHr.rTHOrO npOUCXOXAeHT{g.

Bo scmolr crryqae yqr,rrbrBaeuufi npu cpaBHenr{n cncreM rrryM rBmercc IrryMoM Ha
nxoge odpasyroqero oxoHqarenbHoe 3BeHo cncreMbl u3MepuTenbHoro, aHiurr,r3r,rpy-
rcurero finn perucrpr.rpyrcuero npt6opa, 3naqexfifl\,r groro [ryMa npuAaHbr coorBer-
cTByrorqr{e eauHHqbr, T,e. ear.rHilIlbr SKBHBaJreHTHoro 3fie(TplqecKoro 3apr,qa flpu
np[MeHeHr,ru yclnr{TeJrr 3aprAa, eAr{Hr.rqbl gKB[BaJIerrTHofo ToKa npH npr{MeHeHr{I{
ycunr,rrenn-noa6yAnrer.s rllHllt{ flepeaarlu I,I HcrotIHH(a nocrotHuoro Halp.D(eHr,rr u
eAr{Hr{rlbr g(BHBaJreHTHoro HanpD(eHr.rr npu flpxMenenuil yctlllurefir.-no:6y4urena
nr,rHr.ru nepeAaqn t,r rrcroqu]rra nocrorHHoro rora. Ha ocHoBe pe3ynbrr pyxlrrlux
sHa.reHufi Moxuo rryreM yMHoxeHHr Ha qyBcrBnTemnocrr o6pasyrculux oKoxqa-
TeJrbHoe 3BeHo cr{creM npn6opor onpeAelurb oro6paxarcque nouexoycroftqilBocrb
coorBercrByrorqux clrcreM o6u1ue 3xavenr.rr.

Oronqarenrurre pe3ynbrarbr onucbrBaeMoro B pa3AeJrax 3.6,1 - 3.6.7 aHaJrn3a noKa-
sannr a ra6nque 3. I c rervr, .rro611 4arr Bo3MoxHocrb HerrocpeAcrBeHHoro cpaBHeHrrt
uouexoycrofi.ruBocrtr paccMarpl,IBaeMhrx cucreM. flpr,rcyruue or.qen6n6rM cr,rcreMaM
ra6ynuposanxlre 3naqeH[r rBrrrorcs 3na'{en[fluu rryBcrBuTefibHocrr{ K llyMy n
BbrpaxeHbr B AE orHocl{TenbHo rryBcrBuTeJrbHocrr, t( utyMy crcreMbr, coAepxaulefi
He[3onupoBaHHrrfi axceaepouerp rl craHAaprHstirycwrnrelr; 3apqAa. CneAoBarerb-
HO, OTPI{qATCJIbHEIfi 3HAI( YKA3bIBACT HA TO, IITO COOTBCTCTBYK)UIA' CI{CTEMA MEHEE
qyBcrBrreJrbrra r< EyMy u, creAoBarelbHo, orJll{qaercr 6onee srrcorofi cre[eH6K)
nouexoycrofivnnocu.

B ra6nnqe 3.1 yra:anu aBa orropHbrx 3narreur{q, orHocffuluxcr coorBercrBeHHo K
qyBcrBrreJrbHocru r o6ycnourlBaeMoMy r(oHTypaMr.r 3a3eMfleHr.rc rrryMy r K rryB-
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Onxcaxxe cogepxaulefi
axcenepoMeTp tr
trp€ayctrntrTenb

cf,cTeMbI

Orsocnrearuar
cyBcTBtrTCnbHOCfr K [yMy

(AE)

OTttocureanan tyscrrn-
T€nf,HOCTb X UyMy npH

arempnrecxofi usonrqHu
cHoBaHnr aKcenepoMeTpa

(aE)

uyM n3-34
KOHTypOB

3a3eMneHtrt

rpn6oener-
Tpuce-

cruft uyu

uyM tr3-34
xoHTypoB

3a3eMneHf,t

rpu6oorer-
Tptrc€-

cxnft uyu

3aeeweHsufi aKcenepoMerp
n crasaaprsufi ycilnuTenb
3Apfl]J.a

0
(oru.

1000 nK/B)

0
(oru.

100 nKa)
-  130 0

3ageulensufi arcenepoMerp
r ycunrTeJrb 3apf,.aa c
HC343CMJIEHH6IM BXO,IIOM

-70 0 0

Arcerepouerp, ycnnHTuL-Bo3
6y,uurenr IHHHH neperaqn H xc-
roqHux trtrraHxs tPrpuu Eptom
n Klep (:a:emreHHsrfi oxo.u)

-26 -80 154 -80

AKceflepoMerp, ycmHTenb-Bo3
6y.qlrem ntrHHH nepeaacu tr trc-
ToqHHX nuraHHq tlnpuu Epmr
x Krep (ueraseuneHuni rxo[)

-70 -80 -86 -80

Axcefl epoMerp, ycilntrTilb-B03

6yrrrelr nuuuu nepeaacu n or
ratoruufi nocrocsurrfi rox qc
TOqHtrK NUTAHU'

0 -80 - r30 -80

Arcerepouerp c c[MMerpr-rc-
HbrM Bbrxo.uoM x auQtlepeH-
uHa.rrHrrfi ycunurenb 3apc,Ea

-60 0 -60 0

Tadnnaa 3.1.,\aanue, cnoco6crByroalwe cpaBaeHnIo noMexoycrort.rnBocril pa3na+

Hbrx crrcreM, co,4epx<aufix irKcenepoMerpbl n npezycunwrenil

CTBI,ITeJTBHOCTT{ K rrryMy rpH6OSneKTpEqeCKOrO npOr{CXO'(AefiUq. IlpUgeAeHnrre S
TaonHqe 3.1 n ncnolmyeMbre npl4 cpaBHeHI,Itt Bu6poMerpl,rqec(ux cllcreM 3HarreHl{t
ypoBuefi orrreceHbr K yrroMsHyrbrM onopHrrM 3HarrerrurM c yrreroM coorBercrBy-
rcull{x ltcToqHnKoB rrryMa. cneaosarenbHo, nprl cpaBHeHur yrruTbrBllK)Tcr oTAeJlbHo
ypoBHn, oTHoctuluecq K o6ycnoBnilBaeMoMy r(oHTypaMu 3a3eMJreHr{r rxyMy H x
uryMy rpq6ogneKTpr.rqecKoro flpoucxoxAeHrrr.

3.6.1. Cucrerra, coAepxaqar 3a3eMneHHHfi ancenepoMerp n ycun[TeJrb taprAa

Ha puc. 3,19 noxagaHa gr(BuBaneHTHarr 3neKTpr,rqecKarr cxeMa cr.rcreMbr, coAepxaqefi
3a3eMneHHbrfi aKceJrepoMerp H ycunxrenb 3aprla. B 3Tofi cxeMe raKxe rroKa:laHbl
SKBr{BaJreHTHbre [CTOrtHr,rKr,r firyMa, T.e. ucToqHuKrr 3aps4a qn I lJanp')Keltllf, en.
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AK@poMap Ka6qs Ycrnm@ sapw

Puc.3.l9. Ynpouleanaa gKBrrBatregTaafr gneKTpilqecKan cxeMa cncreMbl, co,qepx*
illeft 3a3eMregilblft aKcenepoMerp H ycwnwTenb 3ap$n c 3a3eMneHHbIM
BXO]IOM

VqurHsar ocnoBxbre coorHorrreHut MexAy gnel<rprqecKuM 3aptroM, Haflpf,xeHl{eM
u eMKocTbKr, 3ar(oH oMa rr npriBeaeHHbre Bbrrue [peanoJloxeHHble 3HatleHnt napaMe-

TpoB rrryMa, HerpyIHo BblqrrcJrlrrb 3Har{eHr.rg o6ycnoB[HBaeMoro uryMoM H3-3a KoH-
TypoB 3a3eMJIeH[r l{ IUyMOM Tp[6OSnerCpUqeCKOrO npOHCXOXAeHI{' 3(BI.IBaJTeHTHO-
ro 9lercpuqecKoro 3aPrla Ha Bxoae npe.qyctruTers.

O6ycaornnraeuufi fioHTylraMfl 3a3eMneH[r rrryM

9xsusareHrHufi arexrpu'recxnir 3apry' o6ycnoBnuBaeMrrfi ruyuor"r rl3-3a KoHTypoB

3a3eMJreH[r, .uaercr npor,r3BeaeHueM rrryMoBono HaIIpc)I(eHaff e, Ha eMKocrb al(cejre-
poMerpa C" (C" : I u@), r.e. 1000 nKn/B.

IIIynr rpn6oslexrpuqecxoro npoucxoil(Aen[t

9rslsareHrHrrfi snerrpnvecrnfi 3aptq, o6ycnornuraeunfi uryuou rpn6oenerrpu-
qecKofo IlpoHcxoxaeHu9, rIpuHI4MaeT HenocpeAcTBeHHo yqHTbIBaeMoe npH cpa-

sxeuufi olopHoe 3HaqeHr{e, r.e. 100 nKr.

OqesuAHo, .rro o6ycnonangaelrufi xonTypaMrr 3a3eMJreHur nryM HaMHoro npeBhllua-
er. ruyM tpn6oenexrpuvecr(oro fipoucxo)r(aeHur.
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3.6.2. Cnerenre, coAepxauac galeuncnnufi ancenepoMerp rl ycrurrlTcnb 3apf,aa c
HC3A3EMJICHHbIM BXOAOM

Vcr.nrrrenr 3apfrra 2651 Sr.rprvru Epronr r Ktep Aaer Bo3MoxHocrb orcoear{HeHrrt
Toqex 3a3eMneHrr Bxo,ua r,r BbrxoAa, T.e. [pr,rMeHeHl{t He3a3eMJreHHoro nxoga. Orue-
TuM, rrro Bce ocraJrbHbre npeAycnnr{Tenr{ Qupuu Eprom r.r Krep cHa6xeHbr 3a3eM-
JleHHhlM BXOAOM H, CneAOBarenbHO, npil npuMeHeHrr[ C 3a3eMneHHbrM aKcenepoMe-
rporvr o6paryrcr paccMorpeuHyro B pa3aene 3.6.1 cucrervry. 9rsugarenrnar sneKTpu-

'tecKat cxeMa cucreMbr, co.uepxaqefi gaeervr.neunrrfi axceJrepoMerp r,r ycnJrr,rrenb
3aprla c He3a3eMJreHH6rM BxoAoM, 6onee c.noxna BBuAy npncyrcrBr,u AorroJrHr{TeJrb-
Horo olepauuoHHoro ycr{JrHTeJIfi Bo Bxo.qHoM KacKaAe npeAyclnrreJrt (cM. puc.
3.20).

Ax@poMap

Ycwtub 3apua c
EC38C@HEUM AXOTOM

Pnc. 3.20. Ynpowenaat gKBr4BaJreHTHat oreKrpn.recKas cxeMa cucreMhr, cozepre-
ruert 3a3eMneHHbrfi tKcarepoMerp rr ycilnareJrb 3apflAa c He3a3eMtregghrM
BXO]IOM

O6ycnoamraenrufi roHrypanrn 3a3eMJreHuf, luyu

flpu nuvucnenqu o6ycnoBnlBaeMoro ruyMoM r,r3-3a r(oHTypoB 3a:leMJreHr,rr gKBr,rBa-

JreHTHoro 3aprra HyxHo yrr[ThrBarb npucyuufi BTopoMy onepaqnoHHoMy ycnnu-

Tenro r(o3oorqnenr ocra6nenu.n cun$a:noro crrrHaJra (CMRR). B gannon cryvae
yqurbrBaercs pzrBHoe rpu6n. 70aE (xoeQQuquenr 0,3.10r) 3HaqeHue CMRR.
Illyrvroaoe Hanpfi(eHr{e Ha Bxo,qe BToporo onepaqrroHHoro ycurrurefle noJryqaercc Ha
3rGlBaJreHTHoM corrporfiBneHuu R4*, o6pasyro[reM BMecre c conporHBneHneM co-
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eAr{HrrreJrbHoro Ka6eltt Rc pe3xcrrrBHbrfi AeJrr4TeJb Hanpmt(errrr. Conporr.la.nexue
Rp*1 uMoor 6onruroe 3HaqeHre, a conporr{BJreHue R" ulteer HoMuuarbnoe 3Haqeurre
0,05 Orra/u. 9xsfina,reHflrlrfi :nerrpruecrufi 3apAA Ha BbrxoAe He3a3eMneuHoro ycr-r-
nfiTerr nonyqaeTcq nyTeM aeJreHnr Ha KoSooHuueP.T ycilneP,vs. yctdlruTeJrr 3aprla,
r.e. Ha I rvrB/nKr.

Cre.qosaremno, orxecennttfi Ko BxoAy yc[nlrreJrs 3aptAa gror,rBa;renrnrrfi 3JreKTpr.r-
recxnfi sapaa, o6ycnoBnxBaeMrrft ruyuou r{3-3a KoHTypoB 3a3eMneH[r, Aaercr Bbrpa-
xeHueM

Rc .  en.  CMRR Rnou,- ' --"  Rno",  *  R" ' -n luB/nKn Rno"rt  R"

floAcranosrofi B 9To BbrpaxeHue [pr,rBeAeHnrrx Bbrrle gHa.reHufi orAeJrbHbrx napaMe-
TpoB MoxHo flpr npegrronoxeHnl,! npuMeHeHnf, coear,rur.rrelrrnoro ra6ens arr.rHofi
200 M sHqucnurb 3HaqeH[e o6ycnonnennoro ruyMoM r.r3-3a KoHTypoB 3a3eMJreHr{t
sKBuBareHTHOrO gneKTpr{qecxofo 3apfiaa, T.e. 0,301 flKn/B.

IIIyu rpr6oeaeKrprlqecroro nporlcxoxreHut

9rs[saJreHffibrfi enexrpl'recrfiir gap'.A, o6yclor.nr.raaeuufi uryuorvr rpr.r6o:nexrpu-
qecKoro flporlcxoxleHr,rs, soo6qe He 3aBuclrr or xon$urypaunu npeAycxn[Tefic u
[pHHr,rMaeT HenocpeacTBeHHo yqrTbrBaeMoe npil cpaBHeHur.r olopHoe 3HarreH[e, T.e.
100 nKn.

Ha ocnose [onyqeuHblx pe3ynbraroB MoxHo 3aKrroqr.rrb, r{To ycllrnTeJrb 3apf,aa c
He3a3eMJreHHbIM BxoAoM cnoco6crnyer floqrr,r coBepEeHHoMy ]rcxrrortenxro o6yc.no-
BrnBaeMoro KoHTypaMr.r 3a3eMJreH[ff ruyrra. flaanofi npuvuHofi rrryMa B coAepxa-
rqefi lageMnenHrrfi axcelepouerp r,r yc[trrrerrb 3aptaa c He3a3eMJ]eHHbrM Bxo,uoM
cl{creMe mJrqercr rpn6osnerrpr.l.recKufi 900ercr,

3.6.3. Cxcreuq coAepxaular ycnnurenr-nor6yArrrerL rngrrrl [epcaaq[ H [croqxxn
[HTaBur {npruu Bprcnr x Krep (eaeenrneuxnfi axo4)

Ha puc. Q.2l norarana grBr{BarrexTHafi gnercrpxqecKar cxeMa cficreMbr, cogepxaqefi
yc[nl{TeJrb-Bo36yAllTe[b nuHafi flepeAarrfi (ulu cna6xexnrrfi raruna yc[nHTeJreM
ar(ceJrepoMerp) n coorBercrByroqufi r.rcro.rHux nuranrar $npuu Epronr n Krep, flpu
onpeaerreHr{n o6ycnornunaeuoro ruyMoM ToKa Ha Bxoae coaepxarqero OopMupoBa-
Tenb cxrHaJra rrcroqurrKa ntrralavs yrrr{TbrBarorcr paanufi I uxA/nK;r I<ogd4l,tuxeHT
ycvnenfitr ycrrJrureJrff-Bo36y4uteta fir,rnr,rfi flep€Aarr]t fi cocrato;rrroqee 20 rOrvr gnaqe-
HIle BbrxoAHoro conpoTuBJIeHI{t UocneaHeFo.
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Pac. 3.21. Vnpouleawa.s gKBnBaJreHTHaa SneKTpIl.IecKas cxeMa cLIcreMBI, co,qePxa-

a$fr caseMnenaurrt aKcenepoMerp, ycannrenb- Bo36yAwrent naxnn nepeqa-

ua u coornercrsyrcnlnfr ilcrotrtnK nnrasax Qnpvn Epnm u Krep

O6ycnonnunaeuufi ronrypamr,r 3a3eMnen[t ltryM

SxsusaneHrHHfi srexrpuuecrcufi zaptg, o6ycnour'rnaeuuft nryuou I'I3-3a KoHTypoB

3a3eMJreHr.rr, olpeAeJuerct c yqeroM BbIpaxeHI,I.ff

n-en

- R, Io 6 
[A/nKn]

flyrer"r ,qenenux o6ycnornnnaeuoro uyMoM gKBuBaJreHTHoro roKa Ha BxoAe ucrorl-

Hr{Ka rruraHl{s na xoeQQuqueyr [A/nKn] florryqaerct ucronrrfi srsusareHrxrrfi

snerrplrvecxufi 3apq.q Ha Bxoae ycrrJllrrert-ror6yanrene nrlHlrlr flepegaqu. Pesylrru-

pyrcEee qucnoBoe 3uarlenue paauo 50 nKl/B.

lllyru rpu6oenerrltnrecxoro npoucxorr(r€Hrrt

Arrnnuryaa rora r', o6ycroBJII,IBaeMoro rpr.r6oenercrpr.rvecrnu eQ([exroM, Ir3MeHt-

ercr rapMotuqecKr B cflyqae, ecnr,r coorBercrayrorqtft coeAl{H}rrellbnbrft ra6enr

Haxo,qldrcs noA gog,qeftcrnrteM Hu3xorlacrorHbrx rapMoHuqecrnx MexaHl{qec(rlx Ko-

ae6aur.rfi. 9rsusarenrurrfi snerrpra'recrufi rox na BxoAe I,IcrotIHEI(a nI{TaH[t B Ta-

KOM Cnyqae aaercr Bbrpax(eHleM

dq"= 
i 

= rtqnocosot
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Y.rurbrsac qyBcrBr{TeJrbHocrr QoplruponareJrr c[rHrura, npeAycMorpexHoro B fic-
noJrb3yeMoM r.rcroqHr.rKe fivrarvs,, o6yclouueaeub{ft uryMoM rpu6oelexrpuuecxono
flpoflcxoxaeuut g(BuBaneHTHnfi snerrpuvecxufi sapra Ha BxoAe 6yAer xa qacrore

16 fq (co = 100) cocrann-nrr l0'2 nKn, a rprcyqee eMy 3HaqeHHe 6yaer yrelnvu-
Barrcq c yBeruqeHr.reM qacrorbr. Oanaxo, coorBercrByroqee onncannofi B pa3Aene
3,6.1 cucrervre c rpaAxrlr{oHHbrM ycnnureneM 3apr,qa 3HarreHue nolywuocr 6u n
p$ynbrare sog6yxaexuc Kone6aHufi coear{HuTerrbHoro xa6els c qacrorofi 160 xfq.
flocronrry B peaJrbHBrx ycnoBrrrx Bbrco(oqacrorHse xone6anus coeArrHl{TeJrbHoro
xa6ent noqrn He Bcrperrarorcr, MoxHo 3aKJrK)rrHTb, qro c yqeroM crofirocrn s
orHorrreHlr,r uryrvra rpr6ooleKTpuqecxoro nponcxox4eHur co.uepxalrue ycqnr,rrerb-
Bo36y,qr,rrenb nrrHr{Lt uepeaaqr,r crrcreMbr HaMHoro nyqrue cncreM, co.qepxaqux
TpaAxquonHbrfi ycr Jrr.rreJrb 3aprAa.

Ha ocxone [pr{BeAeHubrx Bbtrue pe3ynbraroB TaKxe MoxHo 3aKrroquT6, qro B coAep-
xarrlnx ycuJrnrelr-noe6yarre.nb r*rrvtu flepeaarrn cucreMax aMnnl{Tyabt o6ycloBnu-
BaeMoro (oHrypaMr.r 3a3eMJreHxr IItyMa B MHofo Tbrccrt pa3 npeBbrluaroT aMrur,tTyAbt
uryrua rpu6osneKTpuqec(oro npoucxoxAeur.rq, B o6qeM, c yqeroM crofirocrfi s
oruo[reHlr[ uryMa coAepxaq[e ycrrJrlrrenb-Bo36yAr,rreilh rrHt,ln nepeaaqu cncreMll
HaMHono nyqrxe Kar( c[creM, colepxaqux rpaAlrquonnbrft ycuJrureJrb 3apsla, Tar( n
cHcTeM, B COCTaB r(OTOpbrX BXOAI{T yCUnETeJrb 3aprAa C He3a3eMneHHbrM BxoAoM.

3.5.4. Cucrenrq coAepr(aqar ycnnurenr-nor6ya[Tenb Jrnunn nepeaaql rr usroqnrlx
rrrralrnf, $npnru Eprcar tl Krep (aeraeeMneEHnfi BxoA)

Coaepxautas ycmr,r'renr-nos6yar{TeJrb nr.rHHH nepeAaqr,r u [croqHHK nurartug 2813
Qnpuu Eprcnr u Krcp cr{creMa aaer Bo3MoxHocrb rrprrMeHeHr.rr locJreaHero c
He3a3eMJreHHhrM BxoaoM (axaronr.uro onucaHHoMy B pa3aeJre 3.6.2 ycrurmelrc
3apr,qa c He3a3eMrreHHbrM nxo4orra). 9rsusaleHrHar gneKTpr.rqec(af cxeua raxofi
clrcreMbr rroxauaua Ha prrc. 3.22. ?ra cxeMa aHaJroruqua noKa3aHHofi na puc. 3,21
gxsusaneHrHoft gaexrpuvecrofi cxeMe r{ orJruqaercr or nocneAxefi Jrurnb npncyrcr-
BrreM gKBr{B:rneHTHoro colporr{BJreHr.rr Rn*, (npn6n. 20 rOrr), [pilcyulr{M [peAycMo-
TpeHHoMy n npt6ope 2813 onepaquoHHoMy ycrnfiTenro. IIpH BbrqncJreHuu o6ycno-
BJrr{BaeMoro uryMoM I{3-3a KoHTypoB 3a3eMneHur SKBr,rBaJreHTHoro 3apqaa HyxHo
yqrrbrBarb flpficyqlrfi npu6opy 2813 xosQ@nuuesr ocla6nennr cr.rx{a.rnoro cr.rrxa-
na (CMRR). B aanuou cryqae yqrrbrBaercs paBHoe npn6a. 70tE (roeQQurlueHr
0,3.10-3)'rxavesue CMRR.Illymoaoe Harrpnr(exr.re Ha BxoAe npx6opa 2813 nonyva-
ercf, Ha gKBnBaneHTHoM corlporuBneHr{u Ra-,, o6pa:yrouleM BMecre c conporuBne-
HI{eM coeAuHrrreJrbHoro rta6errr Rc perracrr.rnnrrfi Aerlrelb Harrpx>reHur. llcnolrty-
euufi coeAmrurenrnufi xa6enr rnueer AruHy 200 M.

O6ycnoranneeurni ronrypaun 3aseMn€Hrrt utym

9rnusafleHfliufi snerrpuvecxlrfi sapsry o6ycnoBnuBaeMnfi ruyuol,r t{3-3a r(onTypoB
3a3eMJreH[r, olpeaejlreTcr c yqeToM BhlpaxeHnt
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e, [B]

R" [Ou] 106 [A/nKn] CMRR 1[uB/nKt]

floacraHonxofi coorBercrByloulux :naqennfi B npl,lBeaeHHoe BbIIIre BblpaxeHue nony-
qaercc pe3ynBTplrpyKtulee 3HaqeHue 0,325 nKn/B. 9ror pesynrrar cor'r3Mepl'IM co

3HaqeHneM, orHocflqilMct K cI{cTeMe c ycHnl{TeneM 3aptAa c He3a3eMneHHbIM Bxo-

aonr (crvr. paaaen 3.6.2).

t -
l€"

AMffiC
ycwm*nos6;tuwu I

n|fltt nc$tact wt a@PowtP 
I Kadaa'

n ycMtub@3oy4t@

mEtE nepczacv I

A@qnwnww

tu: 20 xOx

I
(

t -=S-dt

) o" = o- 
",n",)

R. lm,

(+- IL

Pnc.3,22. Vnpouennan gKBilBaJreHTHas olleKTpn'IecKat cxeMa cacreMbl' corepilca-

rrlefr 3a3eMneHilblfr aKcarepoMerp, ycaJrrrrenb-Bo3dy4nrets nanna nepeaa-
qu a cooTBeTcrByrounfr He3a3eMneilHhIfr rrcro'IflrrK ilrTaHH, Qaprutr
Epnts u Krep

Illyru rpu6oenerilptqecxoro rrpoflcxor(aeHrrf,

gxsilnareurnhrfi enexrpu.recrilil 3apf,r, o6ycnoBfluBaeMblfi [ryMoM TpIr6oSneKTpu-
qecl(oro [poncxo)KleHur, Boo6lqe He 3aBl{clrr or rox@urypauHH npfibopa 2813.

CneAonarenrno, [oJryqaeMble pe3ynbrarbl rraeHTl,tttlrhl pe3ynbraraM, rIonyrIeHHbIM B

pa3aerre 3.6.3.
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3.6.5. Cncrcnra, coAepxaqaf, ycfinrrrenb-Bo36yAurenr nuHrlrl nepeaaq[ H orlaro[Iur
nocronnxufi Tox HcroqHltx rrHTaHItt

Cucreua, coaepxaqar ycunnTenb-Bo36yaurenr nr,rHr,lr,t nepeAaqn ra oraarou-(nfi uo-
cro*rrrufi Tot< rdcror{Hux nHTaHr.m, He rcnonb3yercn Qrprvrofi Eprolr n Krep. Coor-
rercrryrourufi ncroqulrx rtnraHr.lq B orltoureH[il (oHcrpyrrlrrn npoqe coaepxaqux

Qopnrupoearenu cnrHaJra ficrorrHr,rxoB nr,rraHr,rr @rpurr Eprcnr u Krep. Hyxno
[oAqepKHyrb, rrro coaepxaqfie ycl{Jrr{TeJrb-Bo36ya[Tenb nriHrrn nepe.qaqn r.r oraa-
roulufi nocro.rHnufi rox rrcrotrHrrK rrr,rraur,r.s cncreMbr qyBcrBI{TeJrbHbI K Bocflpun-
nMaeMoMy coeAuuurerbHbr&ru xa6enqMrr ruyMy gnerffpoMarHfiTHoro flpor,rcxoxae-
HIrr, B rracTHocTH rrpu rrpHMeHeHHH aerrreBbrx llByxxHrrbHbrx coeAI{Hr-rTeJIbHbrx
ra6enefi. C roqru spennn crofixocrl,r B oruor[eHilH rrryMoB grn cr,rcreMbr xyr(e
cl{creM, coAepxaqux H3roroBJueMyro n BbrrrycKaeMyro OfipMofi Eprolr u Krep
anflaparypy. B o6rqerr, npx 3rc[nyararlfi[ coaepxaqux ycunnrenr.r-Bo36yar,rrefifi
nr,rHHrl flepeAarru [nr{ cxa6xeHHbre nocJreaHrrMr,r aKcenepoMerphr c[creM B rrp[cyrcr-
Bur.r cuJrbHbrx gner<rpoMarHuTnux nonefi Hacroqrerbno per(oMeHAyercff npr{MeHrrb
KoaKcraJrbHbte coeAuHureJrbHbre xa6enu. 9ru yrasanr.rr BaxHbl I,rMeHHo c roqKr{
3peHxr roro, qro rlenbro npr,rMeueulrt coaepxaq[x ycr{Jrurenl{-Bo36yauretm nuuuu
flepeAarrll I,TJII{ cHa6xeHHbre [ocneaHHMH aKceJrepoMerpbr cncreM firlerct Aocrlrxe-
nue crofixocrn K ruyMaM r,r noMexaM gJre(TpoMarHr.rrHoro upoilcxox4er^erfl H o6ecne-
qeHr.re Bo3MoxHocrrl rtpEMeHeHHs HeAoporocrorrqux coe.qr.rHr,rreJr6Hbrx Ka6eneft .

I
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Pnc.3.23. Vnpoalenna* sKBnBareHTHafi gneKTpfi.recKar cxeMa cacreMbr, co4eprKa-
rqefi aKcerepoMerp, ycwrurerrb-Bo3fyawTarb nwnnn nepelaqu a oTAa-
IOI4''rt NOCTOf,HHbIfr TOK NCTO'IHITK N'ITAHN'
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9rgqnareHrHar 3neKTpuqec(aq cxeMa cucreMbr, coaepxarqefi arcenepoverp c
ycunr,rreneM-Bo36yAr,rrereM ruHr,ru nepeaarru r,r orAaroqr.rfi nocrocHHHfi ToK LIcrorI-
HuK nr.rraHlx, nor(a3aHa aa puc. 3.23.

O6ycronnnuaemufi rorrrypaun 3a3eMneH[f, IIIyM

3rs[saneHrHoe HanpmKenne, o6ycrouunaeuoe IxyMoM I43-3a KoHTypoB 3a:leMne-
Hnr, flpucyrcrByer Ha Bxoae r{cnonb3yeMoro ncror{Hl,Ixa rrvrarur.. flpu npnuenenlrur
ycunurenn-uoa6yal{TeJrt JTIIHuH fiepeaarllr c xoe$Qr,rqueHToM ycHneHI,Ir I nirB/nKn

noryrlaercc 3HaqeHue 1000 nKa/B, o.resr,rAHo, rrro 9To 3HaqeHlre HaMHofo flpeBbllxa-

er npncyqne clcreMaM $lrpnru Bprom u Krep snavenu-n (cN,r. pasgeru 3.6.3 u 3.6.4)

r.r coorBercrByer 3Haqenurc, npHcyIJIeMy rpaAr.ruuonnofi cucreMe c ycI,tJrI,ITeneM

3aps,qa c 3a3eMJreHrr6rM BxoAoM (cnr. pasaen 3,6.1).

IIIyu rpu6oerexTprrqecxoro nporlcxoxAennt

9rsuaaJreHrxrrfi snexrpuvecxnfi 3aprr, o6ycnornunaeurrfi uryuou rpt{6o3nelopu-
qec(oro npoficxo)r(aeHl{fr, aaeTcF BbIpaxeHHeM

in Ro
1n'" lluB/nKnl

_ Rooqoocostot

1[uB/nKn]

Y.{lltltrar rapMoHsrrecK[e rone6anuc coeAllHurenbnoro ra6eru, o6ycnornnnaeurrfi
rrryMoM rpn6oenerrpuvecxoro npoucxoxaeHr{r grsrlsareurHrIfi arexrpuvecrufi

sapra 6yaer Ha rracrore t6 lrt (o : 100) cocrasnrrr l0-2 nKa. 3ro 3HarIeHLIe
uaeHTnrrHo npilcyrqeMy cI,IcreMaM $nprvrn Bpronr u Ktep anauexlro 3I(BHBaJIeHTHo-
Fo gnerTprrqec(oro 3aptAa, o6yclonnr.rnaeuoro rxyMoM rpn6oenerrpu.recxoro rrpo-

HcxoxaeHnr (crvr. paraen 3.6.3).

3.6.6. Cucreruq coaepr(aqat ar(ceflepoMerp c cnMMerp[qubrM BbrxogoM n Au+(ts-
penqna.nrnufi ycunrrrenb 3aptaa

Mexgy nrelosneMeHTaMr{ r{ KoplycoM axceJrepoMerpa c cIrMMerp[qHbIM Bblxo.qoM

rrpeaycMorpeHa HaAexuar 3reKTpr qecKas r,r3oJltll[t, SrsusareHrHat gnerTpHrlecKa.t

cxeMa cr,rcreMbr, co.qepxaqefi a(ceflepoMerp c cuMMerp[rIHbIM BblxoaoM n ArnQ@e-
penqualruufi ycr{Jrr{TeJrb 3aprra, uora3aHa Ha puc. 3.24. Enarocrr Mexay xopnycoM

aKcenepoMeTpa u oTAeJIbIlbIMLr ToqKaMI, c KoTopblx cfiuMaeTc.ff slexrpr.rvecrnfi

saprr, o6orna.rena C1,. .[axe flpu EopMaJrbHoft sxcnrryaraqfilr arceJrepoMerpa y[o-

Mf,H)rrbre eMrocrlr He r{AeHTr,rqHbr Apyr apyry. Coorrercrnyrouufi euxocrnrrfi pas-

6alanc o6ognauer AC6.
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Ax@epoMeTP c
cuMMerpxvAHM DHXOIOM

Prc.3.24. Ynpoateanan gKBrrBaneHTHas gneKTpn.recKar cxeMa clrcreMbr, coaepxa-
rrlefr aKcenepoMerp c cwMMerprr.rHbrM Bbrxo,qoM a 4uQ@pen4nuttaufi
ycwnnTenb 3aptaa

Euxocrr uexgy oGruuu BHerrrHuM sKpaHoM r,r BHyrpeHHr{MIr gKpaHaMI{ coearrnl{-
TeJrbHoro xa6eng o6ognaqena Q u nora3aHa na puc. 3.24 B Br,Lqe npucyqqx o6onu
BsyrpeuHr,rM 3KpaHaM ennxocrefi l/2 C'

Euxocrr Ar.rgneKTpnra, n3onupyrcqero o6a npoaoqa coeauHr{TeJrbHoro xa6ene, o6o-
3HaqeHa ca, a coorBercrsyrcq[fi euxocrurrfi pa36:uraHc o6ornaven ACa.

Hcro.rHuxu [peacraBnenHbrx gtexTpr{qecxnMr 3aptqaMn gnr A en2 ruyuon rpu6o-
3ne(TpErrecKono npoilcxoxaeHur HeKoppen[poBaHbr rr, cJreaoBaTerrbHo, He aHHynr{-
pyror apyr apyra.

flpn euxocnrou par6anance nopqaKa I nO rvrexgy gJreKTpoAaMx nb€3ogneMeHToB
axcenepoMerpa (ACh: I n@) o6ycnoannsaeMufi myMoM exsfisaneHrHufi gJreKrpx-

vecxuft rapr,u rp[HrrMaer 3HaqeHr{e I uIGr/B.

Bnuay 6onrruoro 3HatreH[t orHorrreHur coorBercrByroqux Crtt R" nuneaancor na
qacrore 50 fq euxocrnufi par6ananc coeAnur{TeJrbHoro Ka6eJrr npu6n. n lOE par
MeHbrrre eMxocrHoro pa36aJraHca axcenepoMerpa, CneAosareflrxo, eMKocrnbrM pa3-

6anaxcou coe,unuureJrbHoro xa6erla uoxno npene6pe.rr.
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Moxno gar.nroqurb' r{To HeKoppen}rpoBaHH6re r.rcrorrHr,r*x rxyMa rpn6oenerrpravecxo-
no fipotrcxoxle*ns frBrrarorc. npuulrxofi npucyrcrBxc Ha BxoAe au@Qepenqua.nr-
HOrO yCUnUTeJl' SKBr,tBaJreHTHOrO SneKTpl,rqecKoro 3aprla, 3HaqeHse KoToporo cooT_
BercrByer 3HaqeHr'rrc o6ycnorrennoro IuyMoM 3KBltB:ureHTHoro SreKTpnqecKoro
3aptqa Ha Bxoae ycrrnuTers 3ap.fl,ua, ucnolb3yeMoro coBMecTHO C Tpaar,trlltoHHbrM
aKcenepoMeTpoM.

3.6.7. IrpmreneHle 3Jre*Tpuqecxofi ulo.nrqnn [pu xpenn€Hur,r a(cen€poMerpa ,n ee
BJtIltHI|e Ha rrlyM c[cTeMbI

Mex,qy ycrpoficrBoM aKcelrepoMerpa r{ noBepxHocrbrc nccne,qyeMoro anr,I Hcrrbtry-
euoro o6rexra MoxHo npeAycMorperb gner<rpuqecKyr, H3oJrrrlr rc (cu. pasaea +.i).
flpu xpenneruu Her,t3onr,lpoBagHoro a(cerepoMerpa MoxHo c erofi qenrro lcrro;rb3o_
Barb cnroar'yro urafi6y u r'3onrpoBa'Hyro 

''flHnbky. 
Apyrar B.3MoXHOCT' 3aKJrX)-

qaeTcr B npHMeHeHr.n4 CneqrraJrbHoro aKcenepoMeTpa c 3neKTpflrtecl(u r,r3on[po_
BaHHbrM OCHOBaHHeM. 9nexrpr.rvecrar r{3oJrru[r e@Qexrrnxa B orHorrreHuu yMeHb-
rueHr'rr o6ycrourlBaeMoro (oHTypaMr.r 3a3eMneHxs ruyua. craaannoe or"o"rorc" *o
BCeM OnUCaHHbTM paHbrlle cHcTeMaM 3a [CKIKrqeHxeM cHcTeM, COAepXauI[x snq
axcerepoMeTp c cnMMeTpr.rr{HbrM Bbrxo.qoM, tlltrrr yctrnnTenb 3apqla c He3a3eMJreHHbrM
BxoAoM. 3nercrpavecrar u3ont\rrL aKcenepoMerpa B gTr,rx crrcreMax soo6ue He
npHBoAHT K yMeubrrreuurc ruyua, o6ycnouruBaeMono r(oHTypaMn 3a3eMneHrrq,

oqenuaxo, qro reHep'pyeMufi coe4uaurelrnuuu ra6ersun uryu rpn6oerexrpilrre-
cr(oro flponcxoxaeHur soo6ue He 3aBHCHT OT TOnO! eCnH ucllonb3yeurtfi axceaepo-
MeTp H3OnUpOBaH r.rnr gne(TpnqecKH coeAuHeH C r{Ccne.qyeMbrM rrJrn [cnblTyeMbrM

cTeM c IBOnrrpoBaHHbrMU aKgenepoMeTpaMlr H npe4ycwnnTarrMu B
orHolrreHrrw o6ycnoannaaemoro KoHTypaMH 3a3eMJrenrrl urylMa

Onncaxre coacpxaqef, srercrpnqecrn Hroanporanxnfi
aKcenepoMerp tr npeaycnntrT€Jtb cHGTeMbr

9ynctnurellxocrt r
o6ycroennraenrouy

ftorrDfpaMu
3A3eMneHl.tfl lulmy

(nKa/B)

CraHAaprsue axcenepoMerp r.r ycfinurerb 3apflta 0,3 x lOj

AKcenepoMerp, ycxlnrelr-ooa6yllrrorb JlHHun nepe.uacH H
HcroqHHK trxraurlr Qnpuu Eprolr n Krep (eaeeureuuHfi sxoa)

0,02 x l0 3

Arcerepouerp, ycrllrrenr-oo:6yrurerrb ltuHvt nepe,qaqtr u
trcrorruuK n[raHnr $npuu Epronr n Krep (ne:aaeuneunufi
BXOI'

0,0s

AxcenepoMtrp, ycunurelr-nos6ytrxrsb nxHur{ trepeaactr fi or-
AarcuIHfi nocrosHHnfi tox Hcroyxrx trtrTaHtrt

0,3 x l0r

tut
Tafinwla 3.2.3naueann, cnocoficraytotune cpaBHe,Hro crofixocrn pa3n^qrrbrx ca-
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o6beKroM. Onpe,uenennue nyreM aHirnn3a 3(BHBaJreHTHbrx 9ne(TpfiqecKux cxeM co-

Aepxallux r{3oJrupoBaxHbrfi axcenepouerp cficreM r,r oro6paxarouue crofirocrr g

orHorrreH[E ruyMa nocneaHnx 3Haqenlrff nplBeaeHbr s radnuue 3.2.

3.7. CTIEUI{AJIbHbIE YCTPOfrCTBA NPE]IYCI,IJIIITEJIET

Hexoroprre flpeaycunuTeJrn r coaepxaqaq nocne.qHr.re nu6pouerpuvec(ar aflnapary-
pa Srpruu Eprom n Krep cna6xeuu aonoJrHr{TelbnbrMr4 3reKTpoHnbrrur,r ycrpoftcr-
aamu, cnoco6crByrcrrlrMu cyulecrBeunoMy pacrunpexr{ro o6nacru fix npuMeHeHr{r.
3rn ycrpoftcna noApo6no onncbrBarorcr B palAeJrax 3.'l.l - 3.7.5. Erox-cxeua
cna6xennoro aorronHuTerrbHrrMr{ glreKTpoHHurvru yc,poficrBaMn yHqBepculJrbHoro
rpeAycunrrrerr Suprvru Eprcnr r.r Krep noxaraHa Ha puc. 3.25. 3a 6o.nee noapo6xofi
unQopruaunefi, ornocsrqeficr r( oraerrbnbrM npeaycnnilTeJuM QNpuu Eprcru u Krcp,
uoxno o6parnrbcr r( npxnoxenuro,Il rr K coorBercrByrculuM c[paBoqHbrM rrrcraM,

Puc,3,25. Ettox-cxeva cna6xesnoto Aonotaarenuruu lJrerry)oHHbrMu ycrpoficrn*

ME ynwBepcaJrbaoro yctrrrnrent 3apf,aa QnpMbr Epnm n Krep

IIMflMfup
rcpctpytxE

lTtansoF

qymilMhfr@tu Mfqtxa

BHM,

8Hrap.
6at

4,5 B
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3.7.1. llrrerparopu

Bogltoxtrocrr 3nexTpoHHoro IrHTerpnpoBaHut cIlrHaJIoB, npoflopqiloua;IbHblx ycKo-

penqro MexaHlqecrux rore6aHnit, u, cnelosareJrbHo' npeo6paronaxn.fl 3Tl'lx curHa-

noB B nponopul{oHaJlbHble cKopocru u/ullr nepeueueHuK) cI'IrHaJrbI orHocllTcs K

rrper{MyulecrBaM coaepxaqnx nbe3o3reKTpHrtecKl,le axcenepoMerpbl clrcreM. Vno}rq-

Hyrbre BenrrquHbl paccMarp[BaJrltcb B HraBe I ,uannoro cnpaBoqHuKa. Hnxe lr3lara-

Krrcq Meroabr nnTelprlpoBaHuc oto6paxarounx MexaHl'rqecxue rone6anr't-' cHrHirJroB

u ocyurecrBJltlouue I,IHTerpIdpoBaHHe 3JreKTponnue yctpoficrra.

IapnroHuuecrne cr{rHaJrbl, oro6paxarouue ycl(opeHue, cKopocrb I{ nepeMelrleHue

MexaHurrecrnx role6axufi, cBr3aHbr lpyr c ,qpyroM qepe3 ToqHo orIpeAeJIeHHbIe

MareMaruqecKHe BbtpaxeHllt. I,Interpnporanue 9TI{x cI{rHaJroB flBJrxerct JrI'IIUE Bo-

npocoM aerrenvt Ha nporropulloHarlrxllfi qacrore roaQQnqueur.

Cnrna.n, oro6paxarourr,rfi ycxopenue a MexaHllqecxnx rone6axufi c cnHycor'rganrnofi

r[opnnofi BonHbr, aaerct BblpaxeHneM

= 26 sllltrrt

- npucyqar BpeMeHI{ f aMrururyAa
- MfiCI{MaJrbHOe 3HarreH[e aMnlfiTyabl
- yrnoBac vacrora (paa/c)

llyreu onxoxparHoro I,IHTerpEpoBaHHt onucaHHoFo BbIIrre curH:rJla noryqaercf cHr-

xa.n, oro6paxarorqufi cropocrb v Mexanrqecrux xore6anufi, r.e.

I  adt

-86

o

vo cos@t

Orueruu, rrro flocrotHHat HHTerpqpoBaHun 6una nonoxena paanofi nynro. 9ro

BnoJrHe Aorrycrr{Mo aJrt cHrHaJroB cHHycol{AaJrbnoft tloprvru BoJIHII, Ho He Aonycxaer-
cf, rrpH r{HTerpupoBaH[[ (paTKoBpeMeHHbIx, I{MnynbcHblx u T.a. cI{rH:uIoB'

a
26
@

-29
V6

@
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.[,nyrparnruvr r.rHTerpupoBaH[ev oro6paxarouero ycxopeHxe a MexaHfirrecrrrx KoJre-
6axufi curxara [onyqaercr curuaJr, oro6paxarorlufi nepeuerueuue x gTnx xone6a-
xnfi, r.e.

:  Ivdt

: xos,'.(Jdt

I,lgnoxennHfi shrrue MareprraJr noArBepxAaer, qro ocyulecrBJueMoe c qenblo nonyqe-
nur oro6paxaroqeFo cKopocTb cnrHana oaHoKpaTHo€ HHTerpnpoBaHue oro6paxa-
rcqero ycKopeHEe curHana ocyqecTBnreTcr [yTeM aeJreHr{r nocJreAHero Ha npouop-
rluoaanrxufi tlacrore xogQQilqlreHT H, aHiurorurruo, ocyulecrBJrreMoe c ueJr6K, rrony-
qeHlc oro6paxartulero nepeMeqeHr{e cnrHarJra aByrparHoe nHTerp[poeaHue oro6pa-
xax)Elero ycKopeHHe crfHajra ocyulecTBrceTcr nyTeM aeIIeHI,lt nocnelHero Ha
Ko3ooiluxelrr, rrponopqrroHaJGnHfi nosseAeHHofi B rGaapar qacrore,

flpr nnrerpnpoBaHul gneKTpnqecKux curHaJIoB MoxHo ucrroJrb3oBarb gJlercrponHbre

r{HTerparopbr, cx€Ma caMoro npocroro u3 Korophrx noKa3aHa na puc. 3.26.

Fcnn o6ogxaqurr V,; nanp.oreulte clrrHana or ar(ceJrepoMerpa, yc[neHHoro npeaycr{-
nnreJreM H rrocrynaxlqero Ha BxoA nHTerparopa, To HanpmKeHr.re Vou, cufnara Ha
KOHAeHCarOpe rl, CJreAOBaTeJtbHO, Ha BHXO,Ue UHTerparopa AaeTCr BbIpaXeHHeM

v--
1+ jaRC

flpr <rlRC )) I nony.raercr Bbrpaxenue

I vi,
V^,,, 

- 
- -
jRC @

Vqrrrrrras ofllcaHHbrfi Bhrne npoqscc r.rHTerpnpoBannr (aeneHne Ha rrponoprlu-
onanrnr,Ifi rlacrore Ko900r,rqneHT), Jrerxo BuAerb, r{To Harlpn(eHtre Vout cntnara Ha
BbrxoAe rrHTerparopa tBJrterct nHTerpanoM HanpDN(eH[r V; nocrynaroqero Ha Bxoa
3Toro ycrpoficrBa cHfHaJra. KoeQQuqnexr I/RC rvroxno J recrb rrpr raluopoexe
coorBercrByroqefi cncreuu. Ilyrervr qo6aBneHns BToporo nuTerparopa flonyqaerc.ff
ycTpoficTBo, ocyulecTBrfloqee,@yKpaTHoe nHTerpnpoBaHxe cErH:ura.
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Puc.3.26. EtTerparop B Br4ae npocrofi aenn RC

AMnnlryAHo-qacrorHar xapaKTepucrnKa paccMorpeHHoro Bhlrue HHTefparopa, or-
o6paxarorqax saBrcuMocrb MoayJrr orHorrleHn Hanprxenufi curnaJroB Ha Bhlxoae x
BxoAe (lvo,/Vi) or rracrorbl, rpe,ucragnexa B Bnre Kpr Bofi wa pnc. 3.27. VIz puc. 3.27
cJreAyeT, qTo Ha rracToTax Hr{xe <rr. noo6ue He npoucxoAxT rrHTerpupoBaHr{e, B
orpanureuxofi qacroraMn @ L il @ T nlrroc^. rrpoucxoarT qacrfirrHoe lrHTerpfipoBaHne,
a roJrlI<o Ha npeBblrlarouxx @T qacrorax npo[cxoAl{T aeficrBxreJrbuoe r.rHTerplpo_
BAHI{C.

Pa6oque qacroturrfi lr alnaMuqecxlrfi Auanagonrr r.rHTerparopa MoxHo cyqecrBeH-
Ho pacumplrrb rryreM npr{MeHeHr,rr B coorBercrByrclleM 6nore onepauuoHHoro ycu_
Jrr{TeJrf,. CosAaHHHfi rarnu o6pa:ou (aKTEBHbrfi) r.rHTerparop ucnoarayercr r o6ec-
neqlBaroul[x utTerpnpoBaHne cHrH:rJroB rrpeAycunr,rreJrrx enpurr Epronr u Krep.
Kpunue aMrurxryAHo-qacrornofi xapaKrepncruxu r{crroJrb3yeMbrx erprr,rofi Eprcnr I

Puc. 3.27. Kpneat aMrrnilTyaHe.racrornofr xapaKTepacruKw nHTerparopa B Brr4e
npocrofr \enn RC
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Pnc. 3.28. Kpanue aMnnnryawo-qacrorrrofr xapaKrepncrnKa acnonwtyeMblx QUF
Mofi Epronb tr Kep gneKTpoHHbIx ilETerparopoB

Krep enerrponHblx I{HTerparopoB rloxa3aHbl Ira plc. 3.28. Bnnrvrasne HyxHo <16-

paTr{Tb Ha npucytrIufi 3T[M KpI{BEIM nI{K.

Hnrerparoprr HyxHo npuMelrnrb c 6onbluofi ocropoxHocrbp, B qacrHocru flptr

rrccneaoBaHl{fl KparKoBpeMeHHbIx McxaHrrqec(ux xone6aHnfi r{ MexaHlilIecKux yAa-

poB. IlocKonbKy Hu3KoqacrorHhle cocraBJrtrorllHe nccJreAyeMblx KparKoBpeMeHHbrx

tJrH HMrlynbcHhrx cllrHaroB Moqrr coBnalaTb c [r{KoM aMlrnuTyaHo-qacrorHofi

xapaKrepficTgKr{ ucrloJrb3yeMoro l{HTerparopa, He ucKllloqeHo Bo3HuKHoBeHue HcKa-

xaprrlHx Qopuy nonuu 3aryxarcqilx Kone6aHHfi. @agonac xapaKreplcrlxa IrHTe-

rparopa rar(xe Moxer 6urr npx,ranofi Qaronux ficKa)r(eHrlfi rrccjreayeMblx cltfHa-

noB. Ha pvc. 3.29 noxaSalra OopMa BoJrHbI cIrrHaJIoB, oro6paxaKrlrlHx

r(paTKoB!rcMeHHbre MexaHl{qecxxe rone6aHut B BuAe cfiHycolraaJrbHblx rrMrIyJrEcoB

arrilTeJrbHocTbp I n l0 uc. Psaou c HcxoaHblMr{ riMrlyJrbcaMil ycKopeH[t noKa3aHbl

Qoprvru ronuu rrMrryJrlcoB cKopocru rr [epeMelIeHIrE [oJryqaeMble fiyreM nlrrerpx-

poBaHrrr c IIpfiMeHeHxeM Ir€aJIEHOnO gneKlpoHHOrO }l I{AeaJIEHOflO IrHTerpaTOpOB.

Jlerro suaerr, .rro ocyrq@TBJrfieMoe 3neKrpoHHbIM rryreM I{IrrerprpoBaHxe coAepxa-

ulHx Hu3KoqacTorHbre cocTaBJrtKrq[e curHaJroB o6ycroBr[BaeT yBe[HqlBaKuqyloct

c pocToM AjrrrTenbHocTu llocJreAHlx [orPemHocTb flpx onpe,qeJleHulr [r{KoBoro 3Ha-
IICHI|'.
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Pnc. 3.29. iDopua aonnu cKopocrn n rreryMerrleHwt, naJrJl.raeMux nyreM ntTerpfipa
BaHrrt KpaTKoBpeMeHHbrx uMnyJrbcoB ycKowHrrfr peaJrbHbrM 

'neKTpoHHbrMn rrAearbHbrM trrrT\erpaTopaMn

3.7.2. tDu.nrrpn

flpu nccre4onarusx MexaHuqecxux KoJre6aHnfi racro qenecoo6pa3Ho orpaHlqrrl
pa6oqnfi qacrorsufi AHana3oH ucnonr:yeuofi annaparypEr, Hanpuuep, MexaHlrqe-
cxue xone6annr cna6xennono EecrepnrMrr o6opyaoBanlc Bparqarenrxoro 4eficrrur
MoryT coaepxarb cocraBJrrrorque, qacrorbt Korophrx rrpeBhrruaror nepxnnfi npeaen
rloArexarqero rrccrIeAoBaHlrfiIu qacrorHoro Alana3ona H aMlrnfiTyabr xoroprrx 6onr-
Itre aMrrnflTya HccneayeMbrx cocraBjrrKrrqux c 6onee Hrr3Kr{Mrr qacroraMlr. Heycrpa-
HeHHhre rrpeAycuJrnreJrcM EblcoKoqacrorHHe cocraBJrrKtnluc c 6onrurnun aMruurry-
AaMH MoryT 6urr upnrunofi neperpysxn ucnonreyeuofi usueparenrnofi, anarrugu-
pyroqefi rr;rrr perflcrp[pyrouefi annaparyprr. Pegroe orpannqeHue aMnnxrya oTnx
cocTaBJltrctrutx conpoBoxAaeTcr co3aaHl{eM napa3I{THETX cocTaBJrrKrulltx c pa3-
HocrHbrMr{ rracroraMfi. flocronrry gTn cocraaJurrorqrrc MoryT Haxo.uurbct B upeAe-
JIax nccJreayeMoro rlacrornoro altarra3orra, onu ne uoryr 6brrb I{cKtrIoqeHbI It, cJreAo-
BarerrbHo, o6ycnonauraror yBerlqeH[e norpemnocrrr, Cae.qolarelrxo, nprrMerrexr.re

lbrlntpos aaer Bo3Moxnocrb roqHoro olpeaeJrcunr yqurhrBaeMono npx uccrreAoBa-
Hnflr( qacrorHono Ar{arra3ona I{ TaKxe cnoco6crnyer o6ecneqeHnro onr[MaJrbHoFo
arrHaMrrrrocxoFo Auarra3oua ncnonmyeuofi an[aparypbr (crvr. pasger 1.4).
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Pnc.3.30. Kpnnue Qasonofr xapaKTepr4crrrKrr orHoro H3 cHa6trcHHbrx BHyTWHHaMn

Qnrrpauu ycanarenefi 3aptra QnpMbr Epronr n Krep

@umrp BepxHr{x qacror gOQeI<ruBeH B ornolrenilil l,rcxnroqeHr.rr flapa3urHoro Hrr-
3KorlacrorHoro uryMa r.r nouex, o6ycnoBJlrBaeMbrx 6ucrpuur.r u3MeHeHr{flMH TeMne-
parypbr r.r aeQopMaqlreft ocHoBaHr,rr uclonb3yeMoro axceJrepoMerpa. orIl'eruu, vro
Tarr.re ttoMexrl f,BJltrorcr npr.rvuxofi cepbe3Hblx:arpy,unexrft Jrr.rlub npr.r [pHMeHeHHu
arcenepoMerpoB, r(oHcrpyxrlr{r Koropblx ornlqaercr or naaexnofi r(oHcrpyrelr,rn
aKcerrepoMerpor @a6pra,+rofi ruapxn Delta 5hg31@ Quprvrlr Eprcnr u Krep.

Pagnnqnne npeAycnnlrrenrr Qupnirrr Epronb H Krep cxa6xenrr BHyrpeHHr{MH
aKTuBHbrMr,t Qurnrpauu BepxHltx I{ HuxHHx qacror, 3tn Quntrpu tracro Aaror
Bo3Moxnocr6 Hacrpofiftr,r qacrorbr cpe3a, onpeAeJreHuoft Tor{Kofi cfla,ua aMrrnrryAHo-
qacrornofi xapa(Tepucrnru Ha 3 aE, 3a 6onee [oApo6Hofi uHQopuaqtefi nroxno
o6paruT6cr K flpnnoxeHr,rtM !, u E u:tu x cnpaBoqHbrM tr,rcr:lM oraenbuhrx rrpeAycl{-
nzrenefi Supun Eprom x Krep.

(Daroqae xapaxTepr{crrrr(a QnnbrpoB Boo6qe rr€ BJrr{rer Ha rrorperrrHocrb onpeAene-
Hr{f, CK3 [ep[oAnqecK[x MexaHuqecKr.rx rone6anufi, Ho Moxer 6r,rrl npuvunofi
3aMeTHOrO yBeJrHqeHlrr norTreIIIHocTu rrpH r.rccJreaoBaH[nx KpaTKoBpeMeHHbrx Mexa-
Hur{ecKltx xorte6aunfi r,r MexaHuqecxr{x y,qapoB. flpr o6pa6orxe oro6paxarouux
MexaHHqecKHe rone6anru curHaJroB c 3apaHee o[peAereHHbrMr.r cneKTpaMr,r MoxHo
arr6parr qacrornrrfi Ar{ala:}ox, coorBercrByrourtfi unnunranrxrru Qasoauu ncra-
xeHEqM. Sror Auana:on MoxHo onpeAerrr,rrb Ha ocxoBe KpnBbrx Qaroaofi xapaxTe-
pucTfiKr,r, flpr BeaeHHbrx B l{HcTpyKq[rx rro 3Kcfl[yaTarlilrr oTAeJrbHbrx npeAycl{nHTe-
nefi. Oruocnunficr x oupereneHHoMy yclnr{Terro 3apr,ua $nprvru Epronr u Krep
npnMep raxr{x KprrBbrx nora3aH Ha puc, 3.30.
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IIpu ognorpenireHHoM npfiMeHeHlrn aByx ycunutenefi 3apr.ua (Ha[pHMep, B r,rcnoflb-
3yeMblx flpl,l r3MepeHl,rtx MexaHnqecKoro r,rMneaaHca r{nu flprr xa.nu6posxe nn6po-

AarqEKoB cr,rcrervrax) raxna o6ycrouruBaeMar r{Mr,r pa3Hocrb 6az AQ. AQ plaelcs

BbtpaxeHr,reM

a0

B srou nrrpaxeHur,r cHMBoJraMu f"1 u f"2 o6ogHa.{eHrt npucyqfie o6onu npegycnlu-
TeJrrM Hr,rxHHe npeaenbr qacrorbl, a cHMBon [n o6orxavaer coorBercrByrorqyro
nan6omureuy 3HarreH[rc pa3Hocrrr r[as vacrory. flpuseAeHHoe Bbrue BbrpaxeHr.re
lpr{MeHr,rMo B cnyqae, ecru yqxrhrBaeMbre rrpeaycr{Jrr,rreJru coaepxar Suurrpu c
cocraBr.sK)[IHM 6 aB/orr. (20,u8/aex,) HaKJroHoM rpuaofi arvruuryano-vacrornofi
xapaKTepr,rcrr.rKu. flpr,r npHMeHeHfiH rrpeaycr{nr.rreJrefi, cna6xexnrrx Qunrrpauu c
cocrilBJrrrorrluM 12.qE/orr. (40 aE/aex.) HaruroHoM xpunofi aunnuryAno-uacrornofi
xapaKTepr-rcTr,rKH, HyxHo npaByro cTopoHy rrpuBe.qeHHoro Bbrrrre Bbrpar(eHlrr yMHo-
xHT6 Ha 2, r.e. yvr.rrrrnart npr{ onpeAelr.eunv, AQ BbrpaxeHue

ao

3.7.3. Llxrurrarop reperpy3rol

K ynuxanrnrrlr ycrpoficrrau npe.uycr{Jrrrrenefi $upnru Bprom u Krep oraocrrcr

aere(Topbr tr I,rHAr{Karopbt leperpy3Kr,L OcyruecrnnneuHfi asro]tarnqecxr{ KoHTpoJrb
aMflnr,rry.q cHrHaJroB Ha Bbrxoaax Bxoanoro ycvnvrenl,6roxa QnnrrpoB H Bbrxoano-
ro ycuJrureJrfl r,r cBeroBar Hu,ur.rKarlr,rx npeBbrrueHr.rr 3aaaHHbrx rrpeaenoB (crvr. pnc.
3.25) coaepureuHo Hcl(JrroqaKrr cyulecrBeHHbre lorpeuuocrr,r, o6ycnonnueaeuue ue-
perpysrofi 3JreKTpoHHbrx 6roxos. Orueruu, qro raKr,rM o6pasorvr raKxe r{crJrroqeHa
olacHocrb MacxnpoBxu ncxaxeHHblx lt3-3a [eperpy3xn crrHurJloB npr @unrrpauuu.
I,Icnomsyeurre B flp€aycr{nr,rrenrx Snprvru Epronr u Krep e.uexrportHbre aererTopbr
fleperpy3Kr.r cnoco6nu o6napyxurr nr4Kri ,qJrnTeJrbHocrrrc 20 ilrrc r 6onrrrre. P.rAorvr
co cBeroBbrM rrHA[KaropoM neperpy3r(r,r qacro lpeaycMorpen ceeroooi [HA[Karop,
curHarrr3lrpyrcrquft o AocruxeHuu ypoBHr na 20 aE Huxe coorBercrByroqero nepe-
rpy3r(e ypoBHr. Vnorrxxyrsre cBeroBbre rrHAuxaropbr cnoco6creyror onrnpramxofi
nacrpofixe Kog$QuqueHTa ycnreHuc npeAycr.rJrrrreJrr r,r, cJreAoBareJrbHo, onpeAene-
HHK) ONTHMUIJIbHOTO,UfiHAMI,IqCCI(OTO TIAIIA3OHA NOCJIE,IIHETO.
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3.7.4. I,lcrosn r oropHoro c[rrraJra

I4cro.rHrx onopHoro clrrgana, npeaycMorpeHHrrfi n neroropbrx npeaycruruTeilrx

Qnpuu Epronr n Krep, sQt$errunen rrpu rrpoBepr(e u xaru6ponxe ru6pouerpuvecrr.rx
crrcreM, B rracrHocrn clrcreM, coaepxarqrx nopraruexufi l3Mepr,rreJrlHbrfi uarnuro-
rlon r.r ncnonrsyeMhrx B rroJreBbrx ycJroBrrrx. Ouopnufi cunnar cnoco6crByer roqHo-
My onpeAeileHsro aMrururyA nccneAyeMhrx clrHaJroB npu ux Aanrnefiruefi o6pa6orxe,
B ToM qtlcre npu Bocnpor€BeaeHnu 3anficanublx Ha MarHilTIroft nenre cI{nHaJIoB, npll
rpaQuvecxofi perlcrpaq[n curH,uroB, npu crarucrfirrecr(oM aHa;ru3e H ap.

3.7.5. IlcroqnnKrr rrrrrlHnf,

lllroroureurre rr BlrrrycKaeMue Quprvrofi Epronr u Krcp npeaycunuTerr.r paccqfiTa-

nrr na pa6ory or pa3fluqgblx lrcroqHuroB nilTanuq.3a ornocrqeficr K or,qgrrbHlrM
npeaycr{Jrr{TerrrM nn$opuaquefi moxno o6parnrbcr K npilJroxennrrvr .[ u E nnu x
cooTBeTcTByrouuM cnpaBotrHbrM nr{cTaM.

Hyxxo nogqepKHyrb, rrro aorrycxarcque pa6ory or orAaroq[x cfiMMerpurrHbre Ha-
flprt(eHllt rrocTotltHoro ToKa IIcToqnrrKoB lrrrTaH[r rlpeAycrurlITelll{ cteAyeT rro Mepe
BO3MOXHOCTTT r{C[OJ!E3OBaTE BMeCTe C TaKHMT{ HCTOqHUKaMT{, UpnMeHeHr{e r(OTOpbIX
cnoco6crnyer ocla6nennro cunQalrux r{ cBr3anxbrx c qelqMu rrr{TaHr{r noMex,
flpuuenexne ucroqHuKoB rrr raHlr, oraaroulux cuMMerp[rrHhre HarrpnreHrrr nocro-
f,Hnoro rora, ocoGnno BalKHo B MHonoKaxarsHbrx ar.r6ponauepurenbHbrx u au6po-
KOHTpOJTbHbTX CUCTeMaX.

Earapefiuue r{croqrrultlr rlnrannu aaror Bo3MoxHocrb grcruryaraqr{n coorBercrBy-
Ktulnx npeaycnnurenefi B rroJreBbrx ycnoBr{rx u ux flpr,rMeneane cnoco6crByer yMeHb-
rueHHIo ltryMa cooTBeTcTBytolqHx r(oMIUreKToB u cucTeM,

I,Igroroanrelrbrfi u nrmycxaeunfi $upuofi Eprcm u Krep Anyxxanarrrurrfi r,rcroqnur
nr{TaH[r 2805 xrrreer 12 grrxoaos, Ha r(oropbrx rrpeaycMorpeHbr cnMMerpurrr$re
HarrpDKeHllr nocrocHnono ror(a .@yx noanpnocrefi tlnu Harrpn(eHrrr uocrotnxoro
rora oAsofi nonrpnocrn, Ilpu6op 2805 mrnercc orrrnMaJrbxbrM r{croqHuKoM rrr{Ta-
flvs Ns 6onruntrcrsa flpe4ycrurnreJrefi Qupun Epronr u Krep.
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4. gKCIIJIYATAULIOHHA' XAPAICTEP}ICT}IKA I,I [PI,IME-
HEH}IE AKCEIIEPOMETPOB HA NPAKTI,IKE

4.I. BBE.IIEHI,IE

B aaugoft rnaBe Aarorcr yr(a3aHHr H coBerbr no [plMeHeHr,rp nbe3ognexTplrqecxlx
axcenepoMerpoa a urupoxofi o6lacrr,r eu6pouerpu,recxofi nparruxr.r. puc, 4.1 rurnro-
crpr{pyer Sarroprr, (oropbre MoryT noBflr,rflTb Ha pe3ynbrar6r ocyulecrBrreMHx rrpu
noMorrl[ flbe3ogrerTp[qecKux axceJrepoMerpoB r{ccteaonagufi uexaruqecKnx Kore_
6anufi. Hyxxo fioaqepKHyrb, qro aftcerepoMerpu @a6puvnofi uapru Delta Shear@
Qrprurr Eplom u Krep cr(oHcrpynpoBaHbr c yqeroM uaxcuuanrnofi crofirocrrn s
orHorueHnr,r ycnoB[fi orpyxaroulefi cpeAbr H Apyrnx BHerrrHilx eaxropon r,r rapaHTrr-
pyxrr orAarry gnerTp[rrecKnx cl{rHanoB, oro6paxaroutx Jrrrlub BocnplHfiMaeMbte
rlMr MexaHuqecx[e rore6anrs. I4gnaraeurrfi MarepuaJr orHocurcr r{MeHHo K clleay-
rouluu o6lacrnr,r:

l. Vcnosnn orpyxarcuqefi cpequ. Id4eanrnufi nra6pogarvr.rr, eoo6ule HeqyBcrBr{-
Terrbghrfi K ycfloBilffM orpyxaroqefi cpeaEr r{ x H3MeHeHr{rM srux ycnorr,rfi, na
npaKT[Ke co3aarb Henrgc. OAHaro, axceJrepoMerprr Qa6puvnofi rvrapru Delta
Shsap $uplrEr Epronr r.r Ktep ornr.r,rarorcr npeBocxoaHofi excnnyarauuoxnoft
xapaxrepncrr,rftofi r.r aonycKaror rrprMeneHrre Aaxe s He6raroflprlrrHbrx ycnoBl{-

- 
EMNEUC

Mffi@b nM

Puc.4.l. Ilntrccrpaunn rfiaxropoa, odycnosnilsaroulnx cosAaune Ea BbrxoAe aKceile
poMeTpa naptt3rITuoto cnraaJra, He cBt3aHHolto c ucare4yeMblMn MexaHu-
qecnrrMlr xonedan u.nvn
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rx oKpyxanqeil cpegrl. 3rr.r onrnuaalHbre aKcenepoMerpbr Mano qyBcrBxreJrE_
Hbl K ycJroBHrM Orpyxarorqefi cpeAbr u r{MeHHo B gToM OTHorrregru o6nauaror
TOTIHO OIPEACICHHbIMI,I IlAPAMETPAMI,T.

2. Kpen.neHue. O6ecue.reHqe npounofi u na4exnofi Drexan[qecxofi cBr3r,r MexAy
au6pupyroulurvr o6rerrou ll aKcenepoMerpoM mJrrercr o.qHr-rM H3 saxHefiwrx
ycnonufi yc[eruuoro npuMeHeur.rr nocneAHero. Mero4 xpeueru, at(cenepoMerpa
MOXeT CyUIeCTBeHHO nOBJrr{.ETb Ha ero pa6oque qactorHrrfi u 4auaur,rvecrufi
Auarra3oHbr. flpr.r rpennenr.u raKxe HyxHo yqr,rrbrBarb Maccy aKcenepoMerpa r.r
rrapaMeTpbr, oTHocrlq[ecr K MecTy KpenneHHr, oprreHTupoBKe, HanpaBJreHr,rur
r.A' co6nroaenHe npl{BereHHbrx B aaHHofi rnare yxaeanui }r coBeroB sBfiflercfl.
ocHoBHhrM ycnoBrreM o6ecneqeHnr onrnua$sofi pa60qefi xapaKTepr,rcrr{KH rrbe-
3OSJIeKTpHqeCKr{X aKceJrepoMeTpoB.

4.2. ygrroBr[fl, oKpyxArotqEfi cpEubr

Mexan[qecrle Kone6anur qacro neo6xoar,rMo H3Meprrb, aHa,rr{3lrpoBarb u/utn pe-
rncrpr{poBarb r He6naronpr.rrrHbrx ycnoBilrx oxpyxarcueft cpe.q6r, T,e. B yc:roBr,rrx,
npeaarBJUtroqlx BbtcoKne rpe60nanr,rn r csoficrraDr H rrapaMerpaM rrcnoJrb3yeMbrx
aKcenepoMerpon. 9ro6n yAoBnerBopr{Tb raruu rpe6oraHr,rrM, Hcnorb3yeMbre Br.r-
6pogarvurr.r aoJrxHbr o6nararr sHcorofi crofixocrrro Ko BceM ycnoBr,rrM oKpyxa-
rcqefi cpeabr. Axcenepouerpnr pa3nurrHbrx roxcrpyrqufi 6unu cosaanbr c rIeJrbK)
aocrHxeHr,rr KaK MoxHo srrcorofi ctofirocrr,r, Ho napaMerphr HI{ oAHoro r.r3 3TI,rx
ax6pogar.rnron He aonycKaror cpaBHeHr,tt c olpeAeJrrKrrqr,rMn crofirocrr K ycJroBn M
oxpyxaroqefi cpe.qbr napaMerpaMrr ar(ceJreporvrerpoa Sa6praqxofi uapru Delta Shear@
Snprvtr Epronr r,l Krep. PqroM c sucorofi crofirocrrro r< nper,rMyrqecrBaM 3THx
ar(ceJrepoMerpoB orHocrrc.E To, irro r{x rryBcrBurenbHocrb K oraenEHhrrvr Qaxroparvr
oxpyxaroqefi cpeAbr rorrHo onpeAeneHa. cle40narelrno, npu npflMeneHnfi a(ceJre-
poMerpoB Qa6puvnofi uapxu Delta Shear@ uueercr Bo3MoxHocrb xorfiqecrseHHofi
OUEHKI,I BNU'HI,I& HANPI,IMCP, STTCOXOfi TEMIIEPIIATYPbI I,IJIU I{HTEHC'BHONO MAIHIiTHO-
ro noJrt Ha oTAaBaeMbre STUMr{ aKcenepoMeTpaMx 3neropuqecKr,re cr{rHaJIbI.

B cneqnQurcaqnrr Bcex u3roroBJrreMbrx r,r Bbrrryc(aeMbrx eupvofi Epronr u Krcp
aKcenepoMeTpoB npeaycMoTpeHEr aaHHbre, oTHocrrq[ecr K tIx rryBcTBHTeJrbHocTH r(
orae{bgbrM Sarroparu orpyxaroqefi cpegu. Mero4rr ortpeaereHx.fl srr,rx .qaHHblx
ycTaHoBneHH Mer(AyHapoaHbrMlr cTaHAapTaMH, B qaCTHOCTu CTaHAapTOM
VICO 5347 "Mgroarr xalu6poart nu6pogarvr.rron>, rr aMepr.rxaHcKrM craHAaproM
AHrIc c2.ll - 1969 "Bbr6op MeroaoB xarr6ponxu u ucnuranufi 3JreKTprrqecK'x
aarqrKoB gla usuepeHnfi Mexau[rrecxfix xoae6arrufi r.r yaapoBD.

4.2.1. Tenrneparypa

flreaoenexrpxvecrue ar(cenepoMerpbr aonycKaror 3Kcnnyaraqurc B rur.rpoKoM .qnana-
3oHe reMrreparyp. O4naxo, B pe3ynbrare remneparypnofi 3aBr.lcr.rMocrr,r ucnonE3y_
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Puc.4.2. Kpaaue reMneparypuort 3aEIlclrMocrn eMKocrlr, tlyBcrBarenbHocru no

3ApgAy rr .ryBcrBnrarbaocrn no HanpnKeHwro nbe3o?JreMeHToB H3 Ke

paunxn PZ 23

eMbrx nbe3oSneKTp[qecxux MaTepI{aJ]oB rIpHMeHeHI,Ie STHX a(CerepoMerpoB npx reM-

neparypax, ornfiqapqltxct or orlopHofi TeMrIepaTypEI, conpoBoxaaerc.fl [3MeHeH[-

tMr{ rrpHcyrqlx uM TIyBCTBHTeIbHOCTII IIO gaPtAYr qyBCTBI'ITeTbHOCTII nO HanpD(e-

HI,IIO U IIMIIE.UAHCA.

B xaqecrse npnMepa Ha pl{c. 4.2 noxaganrr KplBbre reMneparypHofi 3aBlcr'IMocrI'I

eMr(ocrr{, rtyBcrBureflbHocflr rlo 3aptqy lI qyBcrBlTeJrhHocrl'I flo HaflprD(eHI{Kt rlb€30-

r(epaMur(rr PZ23,r.e. Marepfla:Ia, LI3 Koroporo I,I3roroBreHbI nbe3ogneMeHTbl 6onb-

rrruHcrBa rr3roroBJrreMbrx I.l BblnycKaeMblx tpupuofi Eptonr I Krep axceuepoMerpoB'

Anaronuqxrre KpI{BbIe H o6o3HarreHl.Ie Marepl{ana nbe3ogneMeHToB rlpeAycMorpeHhl

B I{HAUBUAyanbHbIX lracflopTax, nocTitBJlteMblx BMecTe c oTAeJrbHblMl',l aKceJrepoMe-

TpaMil OupMbr Bprorn r Krcp. Ha ocHoBe 3Tnx r<pl BbIx Moxno orIpeaeJIHTb AeficrBrr-
TerrbHbre 3HaqeHE napaMerpoB aKceJlepoMerpoB npr{ paitHblx reMrleparypax. HyxHo

noaqepKHyrb, {To ooycJloBnuBaeMble reMneparypofi rr3MeHeHrrt flapaMerpoB aKceIIe-

poMerpoB suplru Epronr r Krep xopoluo ollpeaelleHbl Ir peBepcl{BHbl, T.e. qTo

BO3Bpar K orlopHoft TeMrlepaType conpoBoxaaerct BoccraHoBJreHHeM I{cxoaHblx 3Ha-

uenufi or4enrnblx napaMerpoB srnx ru6pogarturon.

Bperur, uyxnoe arr BoccraHoBneHru [pI{BeaeHHbIx B [ac[ppre orlopHblx ggaqennil

napaMerpoB a(cenepoMeTpa, He Jrerxo onpeaerurb, B qacTlrocrlr BBuay Toro' qTo oHo

orqacru 3aBucrrr or BeIIIqLIHII lt3MeHeHHt reMneparypEl. flpu ueglennlrx ]t3MeHe-

Hr,rsx reMleparypbl oleyxaroqefi cpe.uu [3MeHeHIts rryBcrBI{TeIIbHocrIt aftcefleltoMe-
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TpoB $xpMbr Eprcnr u Krep npoucxo,E T cornacHo rroxa3aHHbrM B ux nacfloprax
r(pr{BbrM (cm,. npr,ruep Ha puc. 4,2). OgHaro,'6rrcrprre r.t3MexeHur reMrreparypbr
o6ycfloBnuBaror reruoBofi rucrelre3r.rc nbe3ogJreMeHToB gTHx axceJrepoMerpoB, B pe-
3ynbrare Koroporo Aocrl{xenne cra6smxoro n yKa3aHHoro B nacnopre 3HarreHr.rc
qyBcrBurerbHocr[ 3anuMaer 3aMerHoe rpemr. B o6uleM, Arff BoccraHoBleHr,r.t
IIpHBeAeHHOTO B nacnopTe OrrOpHOrO 3HaqeHr{r rtyBCTBHTerbHOCTn aKcerrepoMeTpa,
HcnoJrb3oBaBluerocf, npr,r 6nusxofi MaKcnMaJrbHo Aorlycrr{Mofi TeMrreparype u 3areM
ycraHoBneHHoro B coorBercrByroulile HopManrnofi rcounaruofi reuneparype yclo-
rue, neo6xo4uMo BpeMs rroprrxa 24,aacoa.

Pa6oqnft AHa[a3oH oraeJrbHbrx axceJrepoMerpoB orpaHuqeH yxalannof, B coorBercr-
Byrcqefi cneqr.roqxaqur MaKcxMaflbHo 4onycrurrofi TeMfleparypofi. Orueruu, .ITo

MaKcnMiurbHar pa6ovar reMrreparypa arceflepoMerpoB c rrbe3osneMeHTaM[, r.r3ro-
ToBJreHHlrMr{ ug o6osHaqeHnoro PZ23 Marepr.raJra, cocraBJrser + 250'C. flonurue-
Hre reMneparypbr 3a ynoMrgyrrrfi sHute BepxHr.rfi npeaeJr coflpoBox,qaercr MeAneH-
noft aenolflpfigaqnefi uarepuala nbe3ogJreMeHToB H o6ycJroBnfisaervrofi [ocne,qHefi
xenguennoft norepbro qyBcrB[TenbHocrx no 3apqly u HanpDKeHHro aKceJrepoMerpa.
Sror npoqecc flpoucxoArrr Me4leHHo npr{ TeMneparypax, [peBbruraroulrrx Ha Maxc.
50 oC yuouenyrHfi BepxHnfi npeaen, Ho ycKopqercr 3aMerxo npr,r ga.nurefiureru
yBelurreHur.r reMneparypbl Ertcrpar Aenoflrpr 3aur.r.r flbe3ogneKTprqec(oro Marepu-
ara B TaKoM cJryqae conpoBoxAaercr npaxTnqecKu nonnofi norepbro rryBcrBurerb-

HOCTI aKCeIIepOMeTpa U, CneAOBaTenbHO, BETXOAOM rrOCneAHerO H3 CTpOC.

flpu nccae4onannrx MexaHuqecrnx rone6anufi B ycnoBxrx nosrrueHHofi TeMnepa-
Typbr, T,e. npu np€Bbrruarcuux + 250 "C reuneparypax, qelecoo6parHo npHMeHcrb
axcenepoMerp 8310 r[npmrr Epronr u Krep. 9ror axcenepoMerp paccr{[TaH Ha
IIpLrMeHeHue B npoMbrrrureHHbrx ycJroBrrf,x u B ,qHarra3oHe TeMnepaTyp c BepxHuM
np€AenoM +400oC. IIpfl ercruryaraquu axceneporvrerpon o6Uero Ha3Har{eHHc B
aHarratoHe, rrpeBbrruarc[IeM Horrrnnaftgrrfi nepxuufi nperen aHarra:]oHa Hx paooqux
TeMrreparyp, Heo6xoauuo o6ecneqlrb aononH[TenbHyro re[noByro u3oJurut{rc r,rx
ocHoBaHur. flpuuexenue gKpaHa H3 TeruonpoBoaHoro Marepr{aJra r{ cJrrcArHofi
urafi6br, ycTaHaBJrr{BaeMbrx MexAy ocHoBaHueM axceJr€poMerpa u rroBepxHocTbro
BH6pupyrouero o6aerffa (crvr. puc. 4.3), aaer Bo3MoxHocrb gxcrr;ryaraqrru arcerepo-
Merpa Ha rroBepxHocTfx c TeMneparypofi Ao + 350 oc. 

.ll,a-nrnefiruee pacnrupeHHe
pa6oqero Anana3oHa Ao MaKc, +450oC Bo3MoxHo npu fupcupoBanHoM oxJra-
xaen{Il{ cxaThrM Bo3AyxoM, HanpaBnceMbrM Ha r(opnyc ar(ceflepoMeTpa rr [peAycMo-
TpeHHbIfi AJIf, oxJlaxAeH[t 3I(paH. Hyxxo noAvepxHyTb, IITO rIpHMeHeHile ynoMrHy-
Tbrx Ilpl|clloco6nennfi uoxer 6urr npnqnnofi ylrexrurenur xecTKocru MexaHHqe-
cKofi cBf,3H MexAy arceJrepoMerpoM n ru6pupyrcqrm o6rerrou u, cJreAoBarenbHo,
yMeHbrueHrrr 3HaqeH[fi qacToTbr p€oH:lHca 3ar(perureHHoro axcelepoMeTpa H cy-
xenue pa6overo qacrornorc, ar{a[a3oHa nocJre,qnero. Hyxno tarxe orMerrrrb, qro

flpeAycunr{Tenn u Apyrar an6pouerpnvecxar ailraparypa o6brquo paccrruraxbr Ha
grccruryararlnrc B orHocHTorBHo y3xoM Ar{a[a:toHe reMfleparyp n no erofi flpuqnHe
,qoJDKHbr HaxoarTbcr Ha paccTorHt{u oT ucrroJrByeMbrx coBMecTHo aKcenepoMeTpoB,
B rracrHocr[ [cnonb3yeMbrx B ycroBlcx nosur[eHxoft TeM[eparypbr at(celepoMe-
TpoB.
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Pnc.4.3.3xpan ns rennonpoBoAworo Marepfiun n cilo4 Hafl npoKna,qKa, ucnonb3y-
eMbIe npn KperrJreHarr aKcefiepoMerpa Ha noBepxHocrn odrexra c noBbrrrreH_
nofi revneparypoft n cnoco6crByroarwe 6onee eeeexraanouy oraogy
Tenna

HrxHIrrvr [pererroM arrana3oHa pa6oqxx reMneparyp 6onruruHcrsa u3ForoBJrf,eMbrx
rr BErnycxaeMlrx Qupnrofi Epronr n Krep axcelepoMerpoB rBJrrercc reMleparypa
-74"C. flaparvrerpu orr{x aKcelepoMerpoB He onpe,qelenn s o6racru Huxe gToro
npeAetra, HecMorpfl Ha ro, rrro ar(cenepoMerplr o6qero Ha3HaqeHut aolycKaror
gr(cruryararlnro rrpH MeHbrul{x yKa3aHHono 3HaqeHr.tr reMrreparypax. Otuetuu, vro
axcelepoMerpbr o6qero Ha3HaqeHr.tr Quprvru Epronr r Krcp [c[oJtb3oBaJrlcb npu
uccne.uoBaHurx MexaH[trecKHx xone6annfi o6terros c reMrreparypaMu, coorBercrBy-
KrrInMr{ TeMrreparype xr{axoro asora (-196 .C).

4.2.2. EucrprlLe r.rrMenenuf, TeMneparypu

Errcrprre rr3MeHeHr{r reMneparypbr oleyxapqefi cpegrr (aanpnrvrep, u3-3a cKBo3Hr-
l<oB r,rJra Bo3ayrrrubtx noroxoa) moryr 6rrrr flp[qr.rHofi Hn3roqacrorHoro uryMa Ha
EbrxoAe [be3ognerTpr rrecxoro axceJrepoMerpa. 9ror uryrvr rBnf,ercr pe3yn6TaroM
nnposneKTpnqecroro sQSerra nfutu seoattolroaHoro TemoBoro pacllrilpeHr{, u
cxarlr pa3nlqHhrx sneMeHToB at(ceJrepoMerpa. crq3anxbre c 6r,rcrpuun r3MeHeHn-
rMu TeMrrepaTypbt rBJreHr{r paccMaTpnBaroTcr Huxe.

L llnpoenexrprsecx[fi e{Qerr. flupoenexrpuvecKuM oOO€KToM H:r3ErBaerc,
BO3HIrr(rrOBeHI{e gneKTpfiqecKoro 3apf,Aa Ha nbe3oSteMeHTax H3 KpnCTaJUrIt-
rrecKrrx ilJrr{ QeppoenerrpurecKux MareprraJroB B pe3ynbrare rreperraAa reMnepa-
Typbr rrns 6ucrpux nguenenufi nocae.qnef,. B cn] rae nbe3osneMeHToB u3
xcKyccTBeHHo nonrplt3oBaHHblx KepaMlrK 3TOT 3apfla Bo3Hr{KaEr Ha rroBepxHo_
crrx, HarrpaBJreHHbrx nep[eHAr.rKyJrfipHo K BeKTopy rroxf,prr3arlnn. CneAosarenr_
HO, flpu cHfrTnn 3apr.qa c 3Tflx noBepxHocTefi (rax 9To r{MeeT MecTo B aKceflepo-
Merpax c pa6orarcqnruu rroa AeficrBueM cxuMarout[x ycfinrrfi [E€3ogJreMeHTa-
un) raxxe cH[Maercf, napasunrnrfi enerrpuvecxnfi 3aprA, Bo3xlxaroqufi n
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O6ydoMensHfr nnpmnpkc@xnM 3iwffiM naWBrHHfr 3qry R cHtMacM c rcNpxEffifr pafut@uqo
not refrcnhcv cpaaBapwx cgu DESogrcMcETA
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UsMcrcEM
reMrcparypN

OdyqowE E u fr n xpouefipnceKw M
+ zww napsfrEd* 3epq cExMe@
_ c tB&EtNt no&pxt@fi pafuTarcum

noz AcfrcBt& cwpqrx cu DE3o&McETa

Pnc. 4.4. Llnmocrpaqnn Btusnnft 6ucrpux nzuexenafi TeMnepnaryphr rra nbeso-
enexrpnuecxnft Marepnan, padoranaryfr noyqeficrnnev coo,rBercrBenrro
cp$ brBarouu x H or< nMaKrrrlwx cnn. If oxas axnbrfi n apas ur xu ft gneKTpuqe
cxnfi sapru odycnoBnet nupo3neKTpfi.recKnM sQQexrov u sooirqe ne
cBfr3aH c Mexau r.rqecnuMil xonedanuqun

pe3ynbTaTe nupo3nexTplqec(oro 300eKTa. TaxNm o6parou, nuxoguofi cnrual
cooTBeTcTByroqxx aKceJrepoMeTpoB coaepxilT o6ycnoanuaaroqfie nofperrrHocTr{
Iru3xoqacrorHbre cocrasrrrorq[e. C Apyrofi cropoHbr, ynou.eHyrufi naparurxrrft
3aprA Boo6qe He Bnlqer Ha curHa:rbr, or,qaBaeMhre axceJrepoMerpanru c pa6ora-
rotrIltMr{ uog 4eficraueu cpe3brBaroulux cltn rrEe3ogJIeMeHTaMu, Tar KaK reHepr{-
pyeurrft flpu Mexannqecxou aor6yxgeHrru gJreKTpuqecxufi 3apcA cHr.rMaercr c
pacloroxeHHbrx napaJulenbHo oTHocr{TeIbHo BeKTOpa [OnrprBarlxil rroBepxHo_
creft grr{x 3neMeHToB, Onucannrre ouue eQSerru ulurrocrpnpyer pilc.4.4.

Cleaonarenrgo, axcerepoMerplr c noaBepraeMbrMl{ cpe3brBalouruM cHJraM rrbe-
3ogJreMeHTaMr.r MaJro rtyBcrBuTorbHbr K 6rrcrprrnr H3MeHeHlrrM reuneparypn. flo
cpaBHeH[ro c axcenepoMerpaMu, nbe3ogJreMeHTlr KoropErx pa6oraror noA aeficr-
BreM cxrrMaK)lr1tx ycunr.rfi, ynoMrHyrhre arceJrepoMerprr npn6l. n 100 pas
Me{ee qyBcrBurerrbnbr r 6rrcrpunr r3MeHeHrrrM TeMrleparypbr. Otueruv, vro
aocrlrxeHulo ur.rnuualtxofi qyBcrBureJrbHocrn x 6ucrpuu H3MeHeHI{tM TeMne-
parypbl ar(ceJtepoMerpon $upruu Eproar n Krep rarxe cnoco6crryror rrrlareJrb-
Har noaroroBKa Marepl{aJroB I,I BblcororogHafi MexaHrrqecxar o6pa6orxa ucnoJlb-
3yeMbrx IrE€3o3IeMeHTOB.

2, Heoqnopo4Haf, TcturoBar AoQopMaqn. Heognopo4uar renJroBar aeQopMauxt
uoxer 6urr o6ycnoBneHa rrprMeneHr{eM B KoHcrpyrqfirl arceJrepoMerpa Mare-
pr{aJroB c orJrrfqax)trIr{Mr{cr apyr or apyna rerrnoBhrMn flapaMerpaMl (xoeeeuut-
eHTaMri paqtr[p€Hr{r l cxarut) l,rJrx [epenaaoM TeMneparypbr Ha Kopnyce aKce-
JrepoMeTpa. 3ra ae$opuau[r coflpoBoxAaercr so3,qeficirsileM napa3rrTHhrx crur
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Ha IIbe3OgJIeMeHTbI tl, CneAOBaTenbHO, OTAaqefi CurHaJrOB, Hr rreM He CBt3aHHbrx c
Boc[pl{HuMaeMbrMu axcenepoMerpoM MexaHr.rr{ecKnMu KoJre6aHHf,Mu. Oruetnu,
qro axcerepoMerpu c pa6orarcruuMr{ no4 qeficraueu cxr{Max)uux crrr [be3o-
gJreMeHTaMr,r rrenee crofixu K HeoauopoaHofi rennosofi 4e0opnraqnu qeM a(cene-
poMerpbr, rrbe3ogreMeHTbr Koropbrx pa6oraror noA aeficrBr{eM cpe3HBarorq[x
CUJI.

Hyxxo noavep(Hyrb, qro o6ycnoBnnBaeMue 6rtcrpunirr.r [3MeHeHnflMr,r reMrrepary-
pEr napa3uTHbre crrrHaJrhl tI uryMbr 3aMeTHbr nr{rrrE npx uccne.qoBaHl{tx Hr.r3Ko'{acToT-
Hbrx Mexanuqecxr.rx xole6anr,rft c ua.nuur.r aMrrJraTyaaMr,t. B noresbrx ycJroBr{rx,
HarrpuMep, nprl r ccneAoBaHfltx Mexauuqecxnx xone6anr.lfi gaannfi, MocroB, nJrorug
u r.n., He HcKJrroqeHbr 6ucrprre r{3MeneHr.rfl TeMrreparypbr orpyxaloqefi cpenlr,
o6ycnoBluBaeMbre, HanpxMep, BerpoM, Typ6yneHTHbrMtr rroror(aMr{ r{ ap. IlogroMy B
Tarnx ycnoBr,r.rx Heo6xo.qr.ruo nplrMeHrrb cneql:rnbHbre aKcenepoMerpbr, orJrr.Fra-
rcrquecr srrcoroft crofirocrrro B orHoueHr.ru 6ucrpux agueneuufi TeMneparypbr.
llglreHeHrx reMneparypbl He r,rcxJrrorreHbr Hx B rrpoMbrrlneHHbrx ycJroBnrx, uo o6yc-
JroBJruBaeMbre I{Mr{ 3arpyaHeH[.s o6tr,{Ho He cJrxrrrKoM cepbe3Hbr, Tax Kar( uccneAy-
eMbre MexaHHqecxr.re roae6anur [poMbrrlneHHoro o6opyaoBanls H r.n. o6rr.txo
uMercT orHocl{tenlno 6olrrune aM[n[TyAbI.

Hounnarrrxrre 3Harrenuc rryBcrBurenbxocrn x 6rrcrpuu r{3MeHeHr{rM TeMrleparypbr
yKa3aHbI B l{HAr,rBuAyalrbHbrx nacnopTax, [ocTaBrreMhlx BMecTe c oTAeJrbHbrMr{ aKce-
nepoMerpaMr.r @upnrrr Epronr r.r Krep. Hyxno [oaqepKuyrb, vro o6ycnoaluaaeurrfi
6ncrprrrvr,r u3MeHeH[rMt reMneparypbt Hn3KorracrorHbrfi ruyrr rvroxno cyqecrBenHo
yMeHbrrrHTb r,rjrr{ aaxe coBepIIIeHHo r.rcKnro'tuTb rryTeM np[MeHeHus oaHoro unu
xou6unauuu HecroJrbKlrx t.r3 onucaHHbrx Huxe ueponpu-arufi.

l. Ilpunrenexne orrruMarbuoro axcenepoMerlta. OcHoBHbtM ycnoBr{eM yMeHbrrreH[t
nJIU AaXe Ucrgrro'{eHr{r o6ycnoBnuBaeMrrx 6rtcrpuuu r{3MeHeHHrMr.r TeMnepaTy-
pbr 3arpyAHeHHia ntgerct [pEMeHeH[e orrrr.rMaJrbHoro axceJrepoMerpa c coor-
BercrByrculr.rMr,r ycnoBurM gxcrrJryararlr.ru napaMerp:Mn. Hyxno no4.repxnyrl,
rrro H3roroBJrreMbre r,r Bbrnycraemtre Snprvrofi Bprolu u Krep axcelepouerpu
Qa6puvnofi niraprn Delta Shear@ ouu.rarorcr Mrurofi qyBcrB[TerbHocrbp K
6rrcrprru I{3MeHeHruM TeMneparypbr r{ B 3ToM orHorueHr.rq HaMHoro nyqme
arcenepoMerpoB Apyrux roucrpyxqufi.

2. llpxnrenenne Qnnrrpoe BepxHHx qacror, fIpE npr.rMeHeHr,u,r axcerepoMerpoB,
rlyBcrBr{Terrbubrx tt 6brcrpbrM H3MeHeHr{rM TeMneparypbr (Hanpunrep, aKceJrepo-
MerpoB c noaBepraeMbrMu cxuMaroulnM cHJraM nbe3ogJreruenraun), [enecoo6-
pa3Ho r{nr,r Aaxe Heo6xoAr{Mo upeaycMorperb B coornercrByroqr x crrcreMax
Qmrrp BepxHr.rx vacror, cnoco6crryroqufi gQQeKTrrBHoMy rroAaBJreHuxr HH3Ko-
tracrorHbrx rxyMoB, Cooraercrnyrorque Qlurrprr BepxHHx qacror flpeAycMorpe-
nu n 6oarmnncrBe r,r3roroBJrseMbrx r,r BHnycxaerurrx Qnpruofi Epronr u Krcp
rrpeaycHnHTeJrefi, 3rn Qulrrpbt aorrycKaror r.rH,uuBr AyaJrbHoe onpeAereHle qa-
crorbr cpe3a, oobrrrHo B npeAeJrax or 0,3 go 30 fq. OrtreruM, qro npH npuMeHe-
Hr{H a(ceJrepoMerpoB c pa6oraroulruu uo.q AeftcrsfieM cxllrvrarourr.ix c[rr rrbe3o-
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3JreMeHTaMU B yCJIOBU'X H3MeH.sKtUIefiCC TeMnepaTypbl oKpyxarcqefi cpelbl

HyxHo ricnoJrb3oBarb Qr,Inbrp Bepxnnx rlacror c flpeBblularculefi 3 fq 'racrorofi
cpesa. Vcxrurem-roa6yarrelr nfiHlrll nepeAaqu 2644 u BcrpoeHnble B l(opnyce

axcenepoMerpos 4390, 83 1 7 u 83 1 8 ycI4nI,ITeJILI-Bo36yAr'nelr'r nlIHt,IH flepeAaql"I

HMeror rorruo onpeAenennrrfi nr.rxnufi flpeAen qacrorrr. 3a 6onee nogpo6uofi

nnQoprvauuefi Hyxno o6parurBct K coorBercrBylorul,IM cfipaBoqnblM JrncraM

3. 9rpannposanue. B nexoropbtx cnyqatx uerecoo6paano cna6aurr ucnolrayennfi

axceJrepoMerp nerxuM gKpaHoM I,IJILI TelrJrol,I3or.sropoM, Oruerrlu, qro c coor-

rercrnyroulefi qenbrc rracro MoxHo ucrloJrt3oBarb Berpo3alqilTHblft xonnar,

npeaycMorpeHHrrfi 4nr rvrurpoQonoB I.I I.I3rorosreHHufi I{3 Jlerl(oro neuonJlacra.

Teunoraronrrop MoxHo Ll3roroBlrrb I{3 Jrerxoro rleHl,Icroro nonucrl'Ipona I'ull'I

rroJrnypeTaHa,

4.2.3. Axycrurecruft urynr

MexaHrd.recxurvr rone6anusu pa3Horo poga o6opy,uoaaHuc It KoHcrpyxuufi o6rrvxo

coflyrcrByer arycruvecrnft ruyu. IlccregoBaulrt MexaHn,{ecrux xore6anr,rfi '{acro
ocyqecrBJrrrorct B Irp[cyrcrBu[ a(ycrnqecKoro lryMa c BbIcoKHM]r yponnruu' Ar-

cenepoMerpbr Qa6puunofi rvrapru Delta Shear@ QHpMbI Eprcnr r'r Krep ornltvarorc.n

npovnofi xoncrpyxquefi u HaAexnofi uexasuqecxofi qgorcufiefi, cnoco6crayrorqxrvrn

Aocrr.rxeHurc urnnualrnofi rlyBcrBurelbHocrll K aKycruqecl(oMy IrIyMy. Brrpaxa-

eMar qepe3 SKBr,rBaJreHTHoe ycKopeHHe aKycrl,lqec(a'I qyBcrBilTenbHocTb 3TLlx aKceJre-
poMerpoB Haxo,ur{Tcfl B rrpe.qenax or 0,0001 qo 0,004 u/c2 npn ypoBHcx 3ByKoBono

.uaBJreHr,rr 154 aE n qacrorHoM al{ana3oHe or 2 ao 100 filr. Oruerr'ru, qro aKyc'rlqe-

cxar qyBcrBr{TeJrbHocrb aKcenepoMerpoB apyrfix xoHcrpyrur,rfi HaMHoro np€Bblllraer

yKa3aHHbre 3HaqeHrt, Pannr.re arecnepoMerpbl, pa6oraroqne noa aeficreueM
cxnMarorqrx cI.rJI rrbe3ogneMeHTbl (oropblx 6nnu uexaur.rqecKn cBff3aHbr c l(opny-

coM, no cyqecrBy o6naaarn arycruvecxofi qyBcrBuTenbHocrblo, col,I3Mepnuofi c
r{yBcrBtrefibHocrbrc nbe3ogrleKTplirlecK[x ur.rxpoQonon.

Hyxno noguepKHyrb, qro Ha rIpaKTHKe o6rtqno 6onee saxxH Bbt3BaHHbre aKycrl'Iqe-

cxr,rM rnyMoM MexaHr,rqecxr{e xole6anr.rg uccneayeMblx r.url{ [crIbITyeMbIx KoHcrpyl(-

utrir utn apyrux o6rerroe.

4.2.4. .{e{opuawr ocHoBaHrrr

CsqraHuue c Ae6opMaqileft ocHoBaHlrt aKceJrepoMerpa tBJIeHIrt flerqe noHrtb, ecnr

nuecro ge$oprvraufirl yq[TbrBarr ugru6 ocHoBalrqt. Ha ocnosarrfie 3at(penneHHono

Ha rroBepxHocru an6pupyroqero o6rer<ra axcelepoMerpa Bceraa aeficrBylor
rgru6arorqne ycunils. flregosneuentu [cnblTblBaK)Iqero r.rgru6 ocHoBanm axcenepo-

' Axy-crnecru uyBcrBrmbHocrb axceJr€poMtrpoB otrpeAffierctr B qammHoM .qxuaoHe 2 - 100 frl Ho
Befpmf,o He E3MeMqcr Hr s o6aacu 6ore ruorux vaoor (cu. rame prau 5.5.4).
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Merpa oraanr napa3r,rrHbrft gner(TpuqecKnft 3aprA, o6ycnoBnr,rBarouuft ncKaxeHr,re
BbrxoAHoro clfHaJra. rracrorr'r coorBercrByrorq[x cocraBJrrrouux coBrra]laK)T c qa-
croraMr.r cocraBJrrroqltx uccJreAyeMblx MexaHr.rqecxax role6anufi. O6ycnoenr,lna_
eMoe aeoopMaqr,refi ocnoranur ncKaxeHre nau60nee 3aMerHo s o6aac:rll Hr.r3Kr{x
qacror' rAe Bbr3brBaeMsre HsrE6aloqIllvru ycnnuqMu lepeMerrleHr.rt npr,rHxMaror Ma-
KCI{MAJIbHbIC 3HATICHM.

Ma:rae'ryecrrr.rrenbHocrb x 4etpopnnaquu ocHoBaHilr oco6exno BaxHa rpr 
',pxMeHe-Hr{r.r aKcenepoMerpoB B rn6por.rcnnraretrbHbrx cHcreMax, co,uepxaqux oaHH r{nrr

Hec(on6r(o sg6pocreHAos r.r KoHTypbr anrouacrpofiru aMnnr,rryArr MexaHuqecrrrx
xone6annfi c KoMlpeccopaun (ycrpoficrnaMrl cxarur Ar,rHaMlqecKoro guanasona).
oraaronlr.re crrnHaJrbr o6parxofi cBrr3r,r axceJrepoMerplr Moryr r.rcnbrrbrBarb 6onuuue
4eooprvraur'u, [ocneAcrBr.reM xoropblx rvroxer 6lttn 3aMerHoe HcKaxeHHe co3raBa-
euux nn6pocreHAoM r.rnlr ar.r6pocren4aur.r MexaHr{rrecxux xone6anufi .

Arcenepouerprr Qa6puvnofi rvrapxu Delta shear@ o'pMbr Epronr r.r Krep ornr.rvaror-
cg uarrofi qyBcrBl,rreJrbHocrbro K aeQopuarluu ocnoBauur. flregoeneMexru grrlx
axcenepoMerpoB MexaHrrqec(u H3onrpoBaHbr orHocr4TeJrbHo ocHoBaHr,rr. cneaosa-
TenbHo' B KoHcrpyrqur 9Tr.rx aKceJrepoMerpoa aoo6ule He npeAycMorpeHo Maccr,rB-
HOe OCTTOBaHIe, cKa3brBaroqeecr Ha yBeruqeHur.r qo6crnennofi rraccu r.r Hcrrorrb3y-
eMoe B a(ceJrepoMerpax c pa6oraroqtrvru r.pil cx;arilu rrBe3ogneMeHTaMu.

9ranonnrrfi aKcelepoMerp 8305 Qr,rprvrtr Epronr u Krep cogepxtr pa6orarouue uoA
Aeftcrnueu cpe3blBaroqxx cnJr KBaprleBbre rrbe3ogJreMerrTbr fi cflerlHarbHElfi
ganlurnrrfi Ar.rcr( H3 6epnnrun, npeAycMorperrnufi c qenrro AononHr.rreJrbHofi uexa_
Hu.Iecxofi H3ollflIlril Mex,qy IIb$ogneMeHT:lMu r, [portHhrM ocHoBaHr,reM. Bo rctpeva-
rcuuxcr npu xalu6porxe ru6pogarunron n nn6pouerpurecrofi anlaparypbr rorrHo
orrpeAereHHbrx ycnoBr{rx geQopnraque ocHoBaHHr axcelepoMerpa g305 soo6ue ue
o6ycnonnunaer yBeruqeHue norperxHocrr.r.

9yncrnnrelnrocrb axceJrepoMerpoa x 4eeoprvralllrfi ocHoBaH[r o6rr'{Ho Bbrpaxaerc,
B EII{HI{qAX SKBI,IB'UIEHTHOTO YCI(OPCHH' (rrA/C2) rrA MHJIJIHOHHYrc AOJIIO CAIIHHUbI
geQopruaqun (pe). Arceneponrerpn Sa6puvxofi uapxn Delta Shear@ eupuu Bpronr
u Krep aueror HoMnHanbHo€ 3Haqenne qyBcrBureJrbHocrn x ge$oprvraq"rn o""o"a-
Hr.rr nopaA(a 0,02v.c-2/|te (npu o6ruefi aeOoprvrarrnr 250 p,e). Coornercrnyrorqte
HHAUBrAyaJrbHbre 3HaqeHLrC npxBeaeHbl B naclopTil(, [ocTaBJrreMbIX BMeCTe C OT-
nerrbHbrMn aKcerepoMerpaut Qlrpmrr Eprcnr n Krcp.

4.2.5. Bnaxnocrr

cna6xennrre repMerilqHo yrurorHeHHbrMr (aanapennrrlru uJrrr cKJreeHHbrMI.r 9no-
KCHAHbTMu CrUO.narvu) KopflycaMr{ aKceJrepoMerpbr Quprv$r Ep',ronr lt Krep ornnvaror-
cs shrcoxofi crofirocrrto B orHorrreHur.r BJraxHocrt{ u 60lrurr.ilrcrta Bcrpeqalouxxcq
B npoMbrrrrJreHHocrl{ xoppo3uonHbrx BerrlecrB, flpt npurvreneHr.tr,r gTlrx aKceJreDoMe_

107



TpoB BO BJra)KHOfi CpeAe HyXHO AOIOTHnTeJIbHO ynnOTHI,ITb I,rX BbIXOAHbIe rHe3Aa, K

KoropbrM rroArurroqeHbr coeanturenr{ Hc[onb3yeMbrx ra6erefi. Heco6rrcaenr.re groro

y(a3aHlt COnpOBOXAaeTCT yMeHBIXeHfieM COrIpOTfiBneHr.tr TOKy yTerIKE E 3aMeTHbIM
r{MeHHo s o6aacru Hr,r3(r4x rracror r.r3MeneHr{eM aMnrl.rryAHo-qacrornofi xaparTepl,I-
crr,rKr,r a(ceJrepoMerpoB. B raqecrse y[norxrrculero Marepu:rJla pe(oMeHAyercc Lrc-

rrorrB3oBarb Marepuan RTV 738 Supuu Dow Corning, Clad Strip Coating 2253

Quprvtr 3M rlarl noAo6Hbrft KoM[ayHA. Orueruu, qro o6onoqru craH,uaprHblx co-

eAraHnTeJrbHbrx xa6erefi Qnpuu Eptolr n Ktep usroronnenu r,tg ctoixux K BJraxHo-

crr{ Marepilalor PTFE r,rru PFA (rerpnon) u aonycKalor norpy)I(eH[e B )I(s,qKocrn.

4.2.6. Manrurruue nort

K nper.rrvryuecrBaM arceJrepoMerpon tpnprvrr Epronl r,r Ktep ornocnrcs vx l'larras,
qyBcrBrrreJrbxocrb K MaTHHTHITM rroJrflM. Bupaxaeua.a B eaHHI,rqax gKBI,IBtuIeHTHofo

ycxopenr{s (u/c2) na eauHrrqy uarnurnoft uHAy(uurl (Tr) vyucrnureJrbHocrb K

MarHr,rrHbrM rroJrrM grzx aKcenepoMerpoB Haxoatrrct B [peAenax or 0,5 ao
30 nr.c 2/Tn (0,005 - 0,3 g/fc) aaxe rpu nau6onee ue6raronpr.rerxofi opuenraunr
MarHr,rrHoro floJrr, T.e. npx coBnaaeHlrn HanpaBnenuq BeKTopa tl'ailil'rrnofi

HHAyr(rrHH c ocblo MaKcuMaannofi uyncrnurerbHocru (rraenofi ocuo) axceneporvre-
Tpa.

4.2.7. l.Istryteuue

Bce axcenepouerpu Quprvrrr Epronr N Krep (sa ucrJrloqeHneM a(ceJrepoMerpoB co

BcrpoeHHbrMr.r ychnureJItMI,I-Bo36yaLITerflMH rHH[I,t nepeaaqr.r) gonycraror npnue-

HeHr{e B npr.rcyrcrBun raMMa-H3nyqeHne (100 fp/v, 6 MeB) rpu ar(KyMyrlnposaHHoft

Ao3e ao 20rlp (1 fp = lOOpau). 3xcnepumeHraJrbnbrM nyreM ycraHoBrreHo, ero
IIYBCTBIITE.IIbHOCTb NPETCPIIEBIII}IX SKCNNYATAIIIIO B OTI'ICAHHbIX BbIIIE YCNOBHCX AK-

cenepoMerpoB $apurr Eprorn u Ktep uauex.eercc MeHe€ qe*r Ira 107o. Orueturu, .rro

BMeCTe C yloMtrryTbrMu ar(ceJrepoMeTpaMra MoxHo nplMeHtrb craH,4aprHble coean-

HureJrbHbre xa6enu. Oaxaxo, B ycJroBlltx, coorBercrByuqux npeBbtlrrarculefi I rfp

nouoruexnofi Ao3e, pel(oMeHAyercs I{c[onb3oBarb cneq[allbHble coeaLIHI{TeJrbHBIe
xa6enn. I,IgMenenr,r.r qyBcrBurerbnocrl{ npoMblllneHHoro axceneporvrerpa 8310 $up-
uu Epnhr r Krep, npereprreBrrrero gKcntryarallfiIo B orlucaHHblx BbIIle ycJloBlrtx, He

rrpeBbrrrraxrr 3%. Stot arceJlepoMerp raxxe MoxHo npr{Merrtrb B [pucyrcrBuu

crrJrbHoro Hefirponxoro H3nyqenur, Tax Kax ero tlyBcrBnrenbnocrb I{3MeHtercs Me-

Hee qeM na 5Vo npu aK(yMynupoBanxofi aoge I MIp n rlJrorHocrn noroxa l0l8

nefirponou na cna2 (lOxfp/,r, | - 5 MsB, nroruocTb noroKa rerrJroBbrx nefitponon
1012 n.crvr-2,c-l), 3a 6onee no4po6nofi unQopuauuefi xyxxo o6parurbcc K orHocfl-

ureMycr K npoMbrrrrJreHHbrM a(ceJrepoMerpam Qupnau Eprom u Krep cnpanovnouy
JrHCTy.
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4.3. OEYCJIOBJINBAEMA' MACCOfi AKCEJIEPOMETPOB HATPY3KA

flpucyrcrrr.re 3aKpennenHoro Ha floBepxHocrn aa6pnpyroqero o6rerra aKcenepoMe-
Tpa o6ycJroBnr,rBaer yBennqeHue o6qefi Maccbr n MecrHoe rr3MeHeHr{e xecr(ocru
o6texra. ,{o6annenr,re Maccbr I,r tr3Meueulre xecrKocru cotrpoBoxaaercr r,r3MeHeHr.reM
ar.lraIr'r.rqecxofi xaparTepucruKu o6rexra.

O6ycronnuraeuoe npxcyrcrBr,reM aKceJrepoMerpa rr3MeHeHHe gunaunuecxofi xapa-
KTepr{cruxu ru6pupyroulero o6rexTa 3aMerHo rIl,Irxb B cnyqae, ecJrn BHocr,rMbrfi axce-
nepoMerpoM AonoJrHuTenbnbrfi prexauuqecxufi nune.qaxc cox3Mepr,rM c MexaHurre-
cxrrM r.rMneAaHcou o6rexra B orcyrcrBr,ru arceJrepoMerpa. Mexanu.{ecxr.rft rnvneaaxc
2", ao6aarrewufi n perynrrare KpenneHur axcenepoMerpa Ha noBepxuocrr,I
u,r6pupyroqero o6aexTa, npoflopquoHauleH co6crBeHHofi nracce ma arceJrepoMerpa,
T.e.

z" = @fr"

3ro nupaxexne cnpaBearr,rBo B qacrorHoM .ur{ana3oHe, repxur.ril [pe,qen Koroporo
paBeH yMHoxeHHofi Ha 0,9 vacrore pe3ouaHca 3a(pelnexHoro axceleporrerpa, B
orpe,qeneHHoM raxr,ru o6pasou qacrorHoM.uuana3oHe ycKopeHr.re a. 6nu3Kofi Mecry
KpeneJreHur axceJrepoMerpa Aeruru wt r vacru nz6ptpypuero o66eKTa Aaercr Bbrpa-
xeHueM

Z, ms
am:As=rr-

Zr+ Z.  f r ,*  f r"

IAC

- ycKopeHr,re BocrlpHHuMaeMbrx aKceJrepoMeTpoM MexaHr,rqecKr,rx
(one6aHnfi

- ycxop€Hrre MexaHuqecKrrx Kofie6aHr,rfi o6aeKTa B oTcyTcTBHu
a|(cenepoMeTpa

- co6crBeHHErfi uexanuqecrufr r.rMne4aHc HeHarpyxeHHoro o6b-
EKTA

ms - (Macca> o6rer(Ta (MexaHr,rqecKufi r.rMneAaHc Ha npaKTHKe rracro

orrpeAeneH cocpeaoroqeHHofi B6ilu3r.t Mecra KperrneHls aKceJre-
poMerpa Maccofi BfiGpnpyroqero o6rcrra).

flpncyrcrue axceJrepoMerpa raxxe o6ycJroBnuBaer yMexbrueHue qacror pe3onaH-
coB Br.r6p[pyKrulero o6aerffa. 9acrora p€3oHaHca o6beKTa, Ha floBepxHocru Koropo-
ro 3axperrneH axceJrepoMeTp rl'.',accoir ma, AaeTcr BbrpaxeHr{eM

am

as

z,
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T--;-
^t-  , .  . / -

v ms+ m2

- rracrora pe3oHaHca o6aexTa c 3:l(peIUreHHbrM aftceJrepoMerpoM

f" - qacrora peoHaHca o66eKTa B orcyrcrBux arce[epoMerpa,

lla nproerennux Bbrrue Blrpaxerrilfi cneAyer, qro o6ycnoBn[BaeMhle nplcyrcrBneM
aKceJrepoMeTpa l3MeHerrilr alHaMntlecKofi xapalcepucTqKl{ Br{6pupyKuqero o6sexTa
MaJbr B cJryqae, ecnr{ Macca aKceJrepoMerpa (u, cneaosarenbHo, MexaHfirrec(r.rfi r-rune-

aasc [ocJreAHero) rvrana no cpaBHeHuro c uaccofi o6rerra. B xarrecrBe npa(Turrec(oro

rrpaBnna MoxHo rlpuH.'Tb, qTo npucyrcrBue aKceJrepoMerpa, Macca (oToporo He

rrpeBbrruaer AeJreHuyro xa l0 uaccy nn6ptpyrouero o6reKTa, He BJrrtter gaMerHo Ha

arrHlMrrqecKylo xapar(TepficrfiI(y nocneArrero,

Ha pnc. 4.5 noxaganb,r olpeAeJrerrHbre reoperuqecxl{M nyreM I,r coorBercrByloul[e
onpeaeJreHHoMy E3MerreHr{ro aMIUIUTyA6I ycKopeHl.rt B 3aAaHHOM qaCTOTHOM AilaIa-
3OHe Kpr.rBble 3aBItCuMOCTr.r Merrqy MaKcraManbHo Aouycruuofi uaccofi aKceJrepoMe-
lpa u ronull,IHofi rn6pupyrorqefi rumrrr (nncra) u3 cr:url I,r atroMl{Hut. 9rr.r xpurrre
qerecoo6pa3no yrlurbrBarl rrpil ilccneaoBannf,x MexaHnqecxux rone6annfi JrI{croB u
IUII{T U3 IUIK)MUHU' I,I CTAJII{.

Pnc. 4.5. OnpAanennue reopera.recKnM flyreM il coorBercrByroqne 3ararraoMy
3HA'IEHAK) USMCEEH'|f, AMIIN'ITYAhI YCKOPCHH' KPUBbIC 3ABIICHMOCTII MET(TY
uaxcnuantno ronyctuuofr uaccofi ancetepoMerpa u ronarnnoft zu6pnpy-
rcqefi rnuru ag craJrn n aJrroMrruwa

e
F

E
o
E
T

I

fuqwa wu (w)
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4.4. KPENJIEHIIE AKCEJIEPOMETPOB

[Ipu ocyuecraJrteMbrx c noMoulbro axc€.[epoMerpoB [ccJreaoBaHr,rrx neo6xoauuo
yrrlTbrBaTb paccMaTpltBaeMbre Hr{xe ycnoBnr.

Pa6oqre,{acrorHrrfi rr AnlaMlrrecKufi guana.ronrr He AoJrxnbr 6nrr orpanuvenu
BcneacTBle HeHaAexHoro KpeIUr€HI{t ar(cenepoMeTpa.

.{o6aanenne upucyuefi axcenepoMerpy Maccbr He aoJDKHo o6ucnosrlaarr [gMe-
Hexrrr AHEaMHrrecKr x xapaKTepucruK ru6pupyrouqero o6rexra.

Mecra rpeuexlrt aftceJrepoMerpa lanil aKceJrepoMerpoB aoJDKHbr 6rrrr toqno
onpeaeneHbr u aoJD(H6r aorrycKarb MHoroKparHoe ftpeflneHue ncnoJrb3yeMhrx Br{-
6poaarqlxon,

I4cnolrsyevrrfi MeroA KpenneH[r Moxer cyulecrBelrHo rroBJrrrrrE Ha ouficarrrrue
Bbrme ycJroBnr. B upe4n4yrqtx pa3aeJril( yxe ynoMr{Ha;rocb, rrro pa6oqilft qacror-
nnfi Ananasox arceilepoMerpa orpaHuqeH cBepxy yKa3aHuofi s ero flacflopre rracro-
rofi peronanca, r.e. vacrorofi pe3oHanca 3ar(pe[neHHoro aKceJrepoMerpa. Hyxxo
noAqepxHyTb, rrTo cooTBeTcTByKt[Iee 3HaqeHue rracToTbr olpeaelteTcr B orrTr{MaJrb-
HbIx ycnoBurx, KorAa arceJrepoMerp HagexHo 3aKpelueH cranurofi cnunrrofi ga
criurbHoM 6pycxe naaccofi 180 r. florepxnocrn sroro 6pycra o6pa6oranH Harrucro n
aoBeaeHhr c yqeroM nora3aHHbrx Ha puc. 4.6 gonycror rr KaqecrBa aoBo,q(u.

Pnc.4.6. Tpe6oaann4 npeabf,BnrfreMLre K KaqecrBy o6pa6orxn a roBoaKH MoHTa)r(
nofr noaepmocrw u K rcpefloKHoft pess6e. Pauwqpu, AonycKrr u cuMBotrbr
coorBercrByror craHAapry nCO 1101

P@L6a IO-32 UNF,
M3, M4, M5

snt M8
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4.4.1. Tpe6oaaHrn, rrpearrBnf,eMrle r KaqecrBy noBepxnocrrf [ccneayeMoro nnrl
HcnuTycMoro o6rerra

Oanttr ug Ba)KHbrx ycnoeufi coxpaneHr,rs 6onruroro 3HarreHur qacrorbr pe3oHaxca
3axpenneHHoro aKcenepoMerpa r,r, cneaoBarenbHo, rurrpoxoro pa6overo qacrorHoro

AHana3oHa rrocrleAHefo qBr'iercs KaK Moxno BbrcoKoe xaqecrBo (poBHocrb, rfiaA-
r(ocrb H vncrora) rroBepxflocru uccne.uyeMoro finx ilcrruTyeMoro o6reKTa Ha u
n6lrgr precra KperneHr{r aKceJrepoMerpa. C roqxr,r 3peur,rr qrcroBofi o6pa6orxr n

,uoBo.q(u gTa rroBepxHocTb aoJDKHa KaK MoxHo ToqHo cooTBeTcTBoBaTb noKa3aHHbrM
Ha prrc. 4.6 naparvrerparvr. Pesr6osoe orBepcrHe Erc KpenexHofi runnnrru (unu

nuxra) rarxe .qonxHo coorBercrBoBars puc. 4.6. Orueturvr, rrro 3arprcHeHHyro
noBepxHocrb neo6xoAr,ruo rrrlareJrbHo oqucrr.rrb, Bo3MotKHo c [pr{MeHeHneM coor-
BeTcTByrcqero flpoMbrrrrneHHoro pacTBopnTeJu, HarrpHMep, arleToHa,

4.4.2. Meera KpenneHm axceJrepoMerpoB

Pacnoroxenne Mecr (perlJreHfit aKcenepoMerpoB qacro HenocpeacrBeHHo cBff3arro c
rIeJrfiMH coorBercrByrorqux uccneaoBanufi. Hyxno [oAqepxHyrb, trro flpu au6ope
Mecr r(penrreHrt cleayer yql{TbrBarb neo6xoaurrocrb coB[aaeHr{r ocH MaKcuMaJrb-
xofiqyncrnurenrnocru (rnaruoft ocn) sarpemeHHoro axceJrepoMerpa c HarrpaBneHrr-
eM, cooTBeTcTByroulI{M ycnoBurlM ocyqecrBrreMrrx r.rccneaosaHufi .

B npeln.uyutux pa3aerrax ynoMflHaJrocb, qro nbe3ognexTpuqecxr,re aKcenepoMerpbl
Taftxe qyBcrBr.rreJrbHbr K MexaHr.rqecrlM xone6anurru B HarlpaBJreuutx, ornuqalorqfix-
cq or r,rx rnasHofi ocu. Kopnyca u3roroBJrreMbrx n BbrnycxaeMbtx Qupuofi Epronr n
Krep axcerepouerpon cna6xenrr rpacnoft uerxofi, coorBercrByroulefi nanpaanenuro
uuruuallnofi nonepernofi qyBcrBurenbHocrr.r. CneaosarenbHo, Kop[yc 3al(penJrt-
eMoro aKcenepoMerpa ueJrecoo6paruo xanpanuTl Tax, qro6bl yrIoMtnyra.n KpacHat
Merra coBrraaaJla c HanpaBneuueM flofieperrHbrx xone6annfi c MaKc[MaJrbHlrMI,I aM-
rrnuTyaaMn, Co6mo.qesue 3Toro y(a3aHr,[r cfloco6crByer cyrqecrBeHnoMy yMenbme-

Huro srrlrHufi flo[eperrHbrx xone6aHnfi HccneayeMono HJrr{ ficrrbrryeMoro o6rexra.

Mecra xperurenur aKceJrepoMerpoB HyxHo nrr6nparu c yqeroM AocrrrxeHlt KaK
MoxHo Koporxr{x r,r xopouo onpeaeleHubrx nyrefi pacnpocrpaHeHur MexaHrrqecKl{x
Kolte6aHflfi or r{x rcroqHrrxoB K r{cnoJlb3yeMH}r su6poAarquxau. Mexay ucroqHlra-
Mr{ MexaHilqecxux xole6annfi Ir MecraMu KperureHrrr arceJrepoMerpoB aoJD(H6I Haxo-

,qr{Tbcr nuruE xecrKr,re greMerrrbr, B To BpeMr r(ax ynpyrue n/unu neunOupyrcqne
sneMeHTbr (npyxnnu, npoKnaarcu n 4p.) nyxno rro Mepe Bo3Moxnocrn ttcKflIot{urb.
Hanpuuep, npu uccneAoBaHl{rx Mexaur{qecxux xore6axnfi o6opy4onarurt Bpaqa-
TeJrbHoFo AeficrBqr orrruMa;rbHErMn c roqxu 3peHl{t Kpelurennt arcelepoMerpa wur

axceJrepoMeTpoB rBJItKtTc.g l(oflpyca noAItrnrIHLIKoB.

flpu uccneqoraH[f,x MexaHuqecKux xoJre6aHnfi .racro uyxtra unQoprvrall[t, orHoc-

flqarc.s rrurtrb K oAHofi u3 rtaBHblx ocefi (aepruxalrnofi slr ropuaonranrxofi)
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yqnTbrBaeMoro o6opyAoBaHrfl. OAnaxo, upnMeHeHue rpexroMnolreHTHoro aKceJrepo-
Merpa aaer Bo3Moxnocrb oAHoBpeMeHHbrx r{ccne,uoBaHufi Mexanr,r.{ecxnx xore6anufi
B HarrpaBneHnrx rpex B3aHMHo flepeneHAr.rxynrpnrrx ocefi.

I4ccleAyervrue I{JIlr t{cnuTyeMbre o6rertu uoryr o6nagarb cJroxubrMu aHHaMHqec(E-
Mr.r xaparoepucrr,rxaMu, Tar( rrro gaxe ne6omurue r,r3MeHeHr,rr nonoxenufi aKcenepo-
MeTpoB MOryT CyIqeCTBeHHO nOBJrUrTb Ha flOnyqaeMbre pe3ynbTaTbr, B rracTHocTr.r Ha
orHocrrquecc x o6nacru BbrcoKnx qacror .uaHHbre. B raqecrse [paKTfiqecxoro
npaBrtls MoxHo [pEHrITb, rITo axcenepoMeTpbr He per(oMeH.qyeTcr 3aKpen[cTb B
coBnaaaroul[x c y3noBbrMu roqxaMil Mecrax, 9ro6u onpeaenuTb MecronoJroxenrt
3Tr,!x y3JroBbrx roqex, uelecoo6pasuo ocyuecrnurr 6ncrpoe nperBapxreJrbHoe (06-

3opHoe) rccneaoBaHne c rroMorrlbro 3aKpelrneHHoro Ha rqyfle u nepeMeuaeMoro c
Mecra Ha Mecro ar(ceJrepouerpa (crvr. pa34en 4.4.9),

Caunrru 3arpyaHr{TenbHbrMu rBrsrorcr r.rccre.qoBaH[q Mexaur{qec([x ltone6aHlrfi,
coo6qaeMbrx opraHu3My rreroBeKa. CraganHoe orHocr,rrcfl K MexaHr{rrecK}rM KoJre-
6auutll, Bo3aeficrByuqgM Ha reJro B ueJroM r,rJrn Jrurub Ha oraeJrbHbre ero qacru,

Ha[pHMep, Ha Kr{crb l.I pyr(y. CoorBercroyroqr{M r.rccJre4oBaH[rM aoJDKHo rrpearuecr-
BOBarb [olpo6Hoe o6cyxleHHe pr,qa MeroaHqecKr,rx u npaKTr,rqecKHx BonpocoB, or-
Hocrrrluxc.s K r,rcnonb3yeMlrM B[6poaarqu(aM, qacrorHoMy H al,IHaMnr{ec(oMy ar{a-
rra3oHaM, MeToaaM r{ MecTaM KpelrneHut r.r ap.

4.4.3. OnpegereHne aMnnnTyaHo-qacrorHbrx xaparTepncrnx aKcerepoMerpoB, 3a-
rpelureHHbrx c np[MeHeHueM pa3nuqHb|x MeToaoB xpe[neHfif

B pargenax 4.4.4 - 4.4.9 noApo6Ho paccMarpr,rBarorcc Meroarr KperrJrenr{r aKcenepo-
MerpoB r o6cyxAaercr BJ'J{aHfie gTnx MeroIoB na pa6o.rue .{acrofirsrfi r.r Ar.rHaM[qe-
crufi gr.ranaaonbr 3axpenJregHbrx a(ceJrepoMerpos. O6cyxaaeMbre B gTux pa3Aenax
aMnnnTyaxo-qacrorHbre xapaxTepucrrKil 3aKperureHHbrx atcenepoMerpos 6urr,r on-
peaeneHbr c noMorqbrc uarrono ru6pocreHAa c rrocrorHHbrM MarHnroM. Mecrou xpe-
nneHllr 6Hna HenocpeAcrBeHuo noBepxHocrr au6pocrora Maccofi 180 r. Vcxopenue
MexaHr.rqecKrx Kone6aHnfi nr,r6pocrora yaepxr,rB:urocb Her{3MeHHbrM B rxupo(oM qa-

crorHoM Ar,rarra3oHe npx floMorqx coqepxaqeft r(oMrrpeccop (ycrpoficrao cxarr4c

.qHHaMHrrecxoro .quana3oHa) snexTpoHHofi anflaparypbr.

9ro6u Aarr Bo3MoxHocrb cp:rBHeHr{fi p€3ynBTupyrcqux aMrurr{TyAno-qacrorHhrx
xaparffepHcTrrK r.r, cneIoBaTenbHo, orleHKlr oTAeJrbHbrx MeToaoB KpenfleHuc, B xoae
ynoMJrnyrbrx Bbrrre {cclreAosaHl.rfi ucnort3oBancc o/ltrH rI Tor xe a(ceJtepoMerp
o6ruero Ha3HaqeHHr. Kpuoue aMnnnry,qHo-rracrorxbrx xapaxTepr,rcrux, noKa3aHHbre
Ha pHc. 4.7, cnoco6crnyrcT HerrocpeAcrBeHHoMy cpaBHeHr{ro u oueHKe snutfluir
paccMarp[BaeMbrx B pa3Aenax 4.4.4 - 4.4.9 MeroAoB KperureHnr aKcenepoMerpoB,
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Puc. 4.7. Kpnaue aMnnnry4Hcqacroruort xapaKTepncrnKn aKcerepoMerpq aaKpe
nJreHvofo c npaMeHeHEeM pa3rrnqHbrx MeTo,\oB Kwnne&rlt

4.4.4. Kpenlenne nprl noMotrlx urfl[nbrrr

Merol:

l . flogroronuru uyreM rrr.tcroBofi o6pa6otru noBepxHocrb r{ccneayeMono uri vrc-
lbrryeMoro o6rexra B Mecre KpeflneHr.rr arcenepoMerpa. Orueruu, qro coorBer-
crByroruue lapaMerpbr rror(a3aHbr Ha puc. 4.6. O.rucrl,trr gry [oBepxHocrb rr
ocHoBasile [cnonb3yeMoro a(ceJrepoMeTpa.

Bucnepnr.rrr HyxHoe orBepcrr{e B rroBepxHocrr.t o6BeKTa a Hape3arb MerqI,lKoM
coorBercrByroilryrc pe3b6y. Pa:rvreprr KpenexHoro orBepcrr,u 3aBl,rcfir or r,rcrroJrb-
ryeruofi npu KperrJreHr.ru axcenepoMerpa mrr,rJrbrr,r (unn anxra). Orverun, xro
uybrlna KperrexHoro orBepcru.s aoJrxHa coorBercrBoBarb,qnr,rHe r,rcflonmyeMofi
rrrnr{Jrbxu (rnu nr.rrrra), IIpu xperurexnu Mr.rHflarlopnbrx aftcenepoMe.rpoB rrcrroJrb-
3yrorcr Merrru( QA004l (pe*6a M3) n cranrxar luruJrbKa yQ2007 AnuHofi
8 rrirna. AxcerepoMerpbt o6uero Ha3Haqetr,rr 3aKperrJrffrorcr npu noMorrln craJrb-
xofi urnurrxs VQ 2960 (aruna l2 rvrrvr) unuYQ2962 (anana 8 unr). flpu Hape3xe
pear6u 10-32 UNF (yxnrpuq[poBaHnar ronxar peer6a) Ecronb3yercr MerrrHK

QA 0029. Arcenepouerp 8318 paccvr.rran Ha KperneHue npil noMorrlr cranbHofi
urrrnrrbxn yQ 9335 (peer6a M8), a npu Hape3Ke coorBercrByK,r[efi per6u uc-
nonb3yercr rvrervnr QA 0141.
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3. BsuHrr.rrr Hcnonb3yeMyrc IunItJIbKy n pesl6onoe orBepcrl{e a nonepxnocru o6t-

erra, HasuHr[Tb Ha 3a(penneHHylo urnl4nbl(y ucnonrsyeuuft axcelepouerp (cm.

puc. 4.8). V6eAurrcq B ToM, trro II[IuJrbKa He aoxoa[T ao ,qHa orBepcrut B

ocHoBaHI{I{ a(ceJrepoMerpa. flogrmryrr peer6oaoe coeaIrHeHI'Ie naJIbIIaMrr I4JII'I

raerrHbrM KrKrqeM. Hyxuo no,uvepxnyrr neo6xorllMocrb ocropoxHoro [pIrMeHe-

Hr{t raeqHofo I(rloqa.

LIi@xp@MHu
UNMbM

Pnc. 4.8. Kpennenue anculepoMerpa npa
MeHeHfie cratmnofr ilrnillrbKl1,
cnp4snofr npoKtra4Ktr

Ilpnuenenne:

noMoruw rrrniltrbKrr. Cnena noxasaao npn-
a cnpaBa nsonuponaxxofi rarrwJrbKn tl

l .

2.

I,Iccre.uosaguc MexaHI{qecKI{x rone6aHufi g o6racrfi BbIcoKI-tx qacror' T.e. r,rccne-

AoBaHuq, npu Koroprrx seo6xoAulvro o6ecneqntr (aK MoxHo 6olruroe 3HarIeHI'Ie
qacToTbr p$oHaHca 3aKpelueHHoro aKcenepoMeTpa.

Craquonapnufi KoHTponb ll MoHltropLI3aIII{fl MexauuqecKnx xole6axafi.

Ilpeunryuccrra:

1. Kpeueuue npn noMorrlu lurrurrbKu (uln auura) cnoco6crryer coxpaHeHnrc on-

runramnofi gKclrJlyaraul{oHnofi xapaxrepucrlrl(u u lunpoxux pa6orux qacrorHo-

ro r arHaMr,rqecKoro arrala:]oHoB aKcellepoMerpor. 3ror-rvreToa rleJrecoo6piBHo

np[MeHrrb rroBcloAy TaM, rae cnequaJrbHble ycnoBilc He ucxrlorlarcT Bo3Mox-

xocrr perr6onoro coeal{HeHut al(ceJrepoMerpa u nccneayeMoro [JItl ucrlblTyeMo-

ro o6rerra.
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2.

3.

Kpennenue npr.r rroMorun mrrrJrbKr, (unu axnra) ue o6yclornuuaer cyxeHl,re

afiana3ona pa6ounx reMrreparyp axcenepoillerpor.

3arpennernue rrpn noMorqx lulr{Jrer ar(ceJrepoMerpbr MoxHo nplrMeHrrb npr.r
HcoreaoBanurx MexanuqecKr,rx xone6axrafi c 6onrurr,ruu aMrur.rryaaMu ycKope-
H'Ig..

He.uocrarxu:

1. O6pa6orra noBepxxocrlr o6rerra B Mecre KperrneHr,lr aKcenepoMerpa u no,qro-
rorra pesr6oaoro orBepcrur 3aHuMaror orHocnreJrbno aJrure:rbHoe BpeMt.

llpuuerannn:

Tonrnfi caofi xoxcucrenrnofi cururonogoil cuaaru Mex.qy noBepxHocrbK) uc-
cneayeMoro rrnn rrcnbrryeMoro o6terra H ocnoBanr{eM axcenepoMerpa cnoco6cr-
Byer noBbrrrreH[K) KaqecrBa ruexanr.rqecxofi cB 3vr u yBenHqeHuro HarexHocrr{ B
o6aacrn BbrcoKux qacrot. Cra3aHHoe cnpaBerJrnBo rrMeHHo B oryqae, ecJlr{ no-
Bepxxocrb o6rerra He coBceM poBHa r{ ura,rlxa.

Onruua.nrnrrfi xpyrnulnfi MoMerrr rrpu KperrneHr{u aKceJrepoMerpa 3aBr cHT or
pa3MepoB ucnors:yervrofi unnJrExn (u.nr.r rnnra). Pexouenayeuue 3uar{eH[t
r(pyrrrqero MoMeHTa panru 1,8 n 0,6 H'u npu npr,rMeHeHHH craJrrHbrx rurrrlnex c
pesr6ofi coorBercrBeHHo lG32 UNF (ynurpuqr.rporaHHal roHKas pesr6a) Il M3.
Kpyrnqufi MoMeHT npu flo,qrtruBaHur{ rraJtbrlaM[, r.e. 6eg ncn<oro po,qa r.rHcrpy-
MeHTOB, C rrepBoro B3rJrrIa KaXeTCr HeAOCTaTOrrHbrM, XOT' COOTBeTCTByTOqUe
3Haqenriff (npr6n. 0,3 H'rvr) o6nqno BnoJrHe aocrarorrHbr arr Ha,qexHoro coearl-
HeHur aKceJrepoMerpa c o6seKToM u Atrr coxpaHeHfic 6olburoro 3HaqeHr,rr qacro-

Tbr pe3oHaHca 3aKperrneHHoro aKceJrepoMerpa. flpnueHenne raeqHoro KlIroqa
geo6xoatuo flpu ficcneAoBarrurx MexaHuqecrux xone6axxfi c vacrorauu, coor-
BercrBypqilMr{ caMoMy BpexHeMy yrracrrry pa6o.rero qacrorHoro ruana3oHa
r{cnonE3yeMoro ar(celepoMerpa (crra. pnc. 4.9).

flpu noarmuranrr pe*6oaux coeanHenufi raeqHbrM KJrrcqeM Heo6xoaruo
ucxJrrorlurb [puMeHeHr.rs u3JrurtrHero Kpyrrrqero MoMeHTa, TaK Kar( neco6aro-

,sHue 9ToFo yra3aHrrr Moxer rrpuBecrrr K noBpexaeHrrro runfirrbKrr r{nr BHyrpeH-
nefi pear6n B ocHoBaHrrr axcelepoMerpa. B xpafiuux qryqasx He [cnrrrc(reHo

Aa)Ke [OBpe)K.qeHue ar(cenepoMelpoB.

Kpenexnar uurrJrbKa rru B xoeM cJryqae He AoJrxHa yluparbcr Bo gno pesr6ororo
orBepcrnr B ocfloBanr{fi ar(ceJrepoMerpa. Heco6mo,qesue Sror.o yKa3an[r corrpo-
Bor(Aaercr ocna6nenneu uexarrqecrofi cBr3u MexEy rroBepxHocrbKr nn6pupy-
roqero o6rerra il ocrroBaxrreM ar(ceJrepoMerpa lt, cneAoBareJrbHo, [p[BoAItr t(
rpy6brM omn6ranr.

l .

2.

3.

4.
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5.

.Ierora (fq)

61&

Pac. 4.9. Kpaaue aMnnwryEacqacrornofi xapaKTeprrcrwKn aKcarepoMerpa o6rqero
HA3HAqeHfifl, 3aRpenJIeHHOrO npil nOMOrAn IIrErrJIbKtr C npuMeHeHHeM pa-
3JrlrttHbrx MeroIoB KperureH rrt

Konryprr 3a3eMreHut, o6pasonanue Koropbrx He r.rcKrroqeuo uMeHHo B coAepxa-
rrlux HecKoJIbKo nu6poaarquxoe MHoroKaH:urbHbrx crrcreMax u/ur'u npu ltcclteao-
BaHr rx MexaHr.rqecKr,rx Kone6anr.rft KpynHoro o6opyAoaanux, uoryr 6urr
rrpuqilHofi cepbe3Hhlx tarpylnenxft, cBff3aHHbrx c noMexaMu r.r $oxomru ury-
rvrorvr. O6pasoranue grux r(oHTypoB MoxHo noaorBparrrrb nyreM HaaexHoro
3nerrprqecroro u3onupoBaHuc r{cnonb3yeMoro ar(ceJrepoMerpa. C cooreercrny-
rcqefi qenbro Moxuo Hcnonb3oBarb uJrH axceJrepoMerpbr c r{3oJltrpoBaHnbtMbr
ocHoBaHHrMr.r, H.nr.r cTaHAapTHbre aKceJrepoMeTpbr, 3aKpelrJrffeMbre npu noMorrlrr
[3onnpoBaHHbrx rlnnJrex yP 0150 n r.r3onnpyrcqnx crroAqHhrx npoKrra,qo(
yO 0534 unu VO 0746. Orueuru, rrro npfiMeneHrre yloMrgyrbrx npoxna,qor
o6ycnoBnuBaer yMeulrueHre gnaqenufi rracrortr pBouaHca 3axperulennblx aKce-
nepoMeTpoB, B qacTHocTH rrpH rrpeBbrrrranqux + 80 "c rerrneparypax, T.e. B

Arrarra3oHe, nAe npoucxoAilT AeQopMaq[c Kperrexnbrx rlrrr{Jrex. Lluenno no grofi

npHq[He HyxHo r{cnonb3oBaTb KaK MoxHo ToHro{e cnroArHhre rrpoKnaaKr.r.

Crepxur.rnuarropnrrfi arcelepoMerp 4374 {upuu Eproar u Krep ne paccquran
Ha Kperrnexr.re rrpu rroMorrlr,r [rnr.rJrbKr.r. CneAosarengHo, rlpr{ KperureHr{rr SToro
ar(ceJrepoMerpa neo6xoAuuo scrroJrb3oBarr 4pyrofi verou (crvr. pag,qeru 4.4,5,
4.4.7 t 4.4.8).

flpegnasnavenxxrrfi Anc uccneAoBaur{fi MexaHilqecxrx yaapoB arcenepoMerp
4379 Qupurr Bprcrt u Krcp cua6xeu Heor:beMJreMhrM KpenexHbrM sxnrolr M5.

6.

1
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8. flponarruueHHbre axceJrepouerpu Qupurr Eprcnr u Krep cna6xern cxBo3HbrMu
oTBepcT[rM[, Io[ycKarouIHMH npr.rMeHeHHe cTaHAapTHbrx Br{HToB.

4.4.5. Kpennerure nplr noMoulrr Bocxa

Merol:

l. V6eaurrcs B ToM, rtro rroBepxHocrb o6rexta poBHa u qr{cra B Mecre Kpennennt
ar(ceJrepoMerpa. B npornnxou cny.{ae Heo6xoAuMbl coorBercrByloulat o6pa6o-
TKa r,r oqficrxa erofi nonepxnocru. OcnosaHr,re ar(ceJrepoMerpa rarcxe AoJrxHo
6urr qncruu.

2. Csnr ne6onruroe KorurrecrBo socra VJ 0216, nocranneenrono n na6opax BMecre
c ar(ceJrepoMeTpaMu, fi pa3MrrqrrTb ero nanbrlaMrr.

3, Hagecru ronrr.rfi cnofi socxa Ha rroBepxnocn o6rexra B Mecre KperrJreHur aKce-
nepoMerpa. Crofi nocra aonxeH nepexpbrBarb ruroulaab, pa3Mepbr roropofi 6om-
rlre pa3MepoB ocHoBaHst aKcenepoMerpa. Orueruu, rrro ronilIr.rHa cJror BocKa
aonxHa nsrur o6ecnequBarb 3arroJrHeHr.re 3a3opa Mexay noBepxHocrrro ar6pn-
pyrcqero o6rerra fi ocHoBaHHeM arcenepoMerpa.

4. Pacnoroxnrb aKceJrepoMerp cBepxy cJror Bocxa. 3arpenurr axcelepoMerp rryreM
ero MHoroKparHoro [oBopora a o6e croponu noa yMepeHHbrM oceBbrM aaBJreHI.t-
eu (crvr. pnc. 4, l0). Oruerurvr, qro rrpl.r KperureH[[ a(cenepoMerpoB npu noMorrlu
BocKa rryxeH onpeaerennufi onur,

ToEilfr cnod
E@fr

6tg

Pac.4.10. Kpenaenne aKcenepoMerpa npw noMoalrr BocKa

Ilpruexexne:

l. O6ropnne nccJreAoBarur MexaHr.rqecxr,rx rone6anufi.

2, I4ccneaonarurr MexaH[qecKnx xore6annfi B ycrroBr{fi, Hcrnroqaroulux rrpuMeHe-
HI{e KpenexHblx IIIIIruIeK EJru BEHTOB.
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3. Kpennenr,re axceJrepoMerpoB, ocHoBaHI.It Koropblx xe cna6xeuH nu pelr6oruun

Iurlt cKBo3HhlMIt orBepcrutMl,t, Hu HeorSeMJleMbIMH KpenexHbIMLI BI{HTaMtr,

Ilpexruyruecraa:

l. Meroa, cnoco6crnyroulufi 6ucrporvry It HecnoxnoMy KpenteHilIo al<ceJlepoMe-
TpoB.

2. Vacrora pe3oHaHca 3ar(penneHnoro npu noMorrru BocKa aKceJrepoMerpa nr,tlrll
MaJro ornrqaeTcq or qacrorbr pe3oHaHca roro xe a(cenepoMerpa, 3aKpenneHHo-
ro npr4 noMorqu cramnofi ururfJrbKl,r.

He.locrarxu:

1. ,{uanaeon pa6o.rux reMrreparyp aKceJlepoMerpoB, 3aKpenJrelrrblx npfl noMoIIIII
BOCKa, OrpaHnrreH CBepxy renrneparypofi npu6n. + 40 "C.

2. Pa6oqfifi aunaMuqecxuft al4a[a3oH aKceJrepoMerpoB, 3a(penneHHbrx rrpn noMo-

uln BocKa, orpaunqeH cBepxy yc(opeHr{eM [optAKa l00v^/c'.

Ilpuuerannn:

1. Pesroe orpaxr,rqenr,re,uuana:oxa pa6oqnx reMneparyp 3al(pe[neHHoro npr,r rloMo-
rrlr.r BocKa a(ceilepoMerpa o6ycnoueno pa3MrrrreHr.reM Boc(a nprl noBhIIrreHLIH

Prc. 4.1 1. Kpuaue aMrurrry,4acqacroraofi xapaxrepncrrrKn aKcenepoMerpa o6rqero

Ha3HaqeHilfr, 3aKpenneHHoro ilpn noMoalrr BocKa

o
s

.IaM (rq)
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2.

TeMIIepaTypbI oKpyxaroqeil CpeAbr. 3TO co[poBoxAaeTcr yMeHbrueHr.reM xeCTKO-
cTH MexaHHqecxofi cBr3r,t Me)r(Ay Bu6pHpyroulHM o6beKToM tI aKcenepoMeTpoM r,r,
cneAoBaTenbHo, yMeHbrueHr4eM npucyqefi nocneaHeMy pe3oHaHcHofi qacToTbr. B
(paftHux cnyqasx He rrc(rK)qeHo oTcoear{HeHHe aKcenepoMeTpa oT noBepxHocTr,r
Br.r6pHpyrontero o66eKTa.

2. flpnueHeuue qpegMepHoro KonHqecTBa r,rJrr,r cJrHrrrr(oM ToJrcTOro cnor oocxa o6yc-
JIOBJTUBaeT yMeHbrrreHHe qacToTbr pe3oHaHca 3aKpelneHHoro ar(cenepoMeTpa r4,
cneAoBarenbHo, cyxeHne pa6oqero qacrorHoro Ar4ana3oHa llocneAHero (crvr. puc.
4. I l).

4.4.6. Kpennenfie npfi noMoulrr MarxrrTa

Merol:

V6eIuGcs B ToM, rrTo rroBepxHocTb o6rerra poBHa r,r qilcTt B MecTe KpenneHr,rq
aKcejrepoMerpa, B nporunnou clyvae ueo6xoAlMbr coorBercrByroqar o6pa6o-
TKa u oqr{cTxa erofi nonepxnocrr.r. ocxosaH[e aKcenepoMeTpa TaKxe aoJrxHo
6rrtr qucrrrM.

3axpenuu ncnonr:yeurrfi aKceJrepoMerp cBepxy MarHur a IJ L 0642 r [o,qrrHyrb
pesr6oaoe coe.qr.rHeHl{e faeqHbrM r(JrroqeM. Hyxno noguep(HyTb, rrTo raeqnrrfi
Krror{ HyxHo ucnoJrb3oBaTr Jrnrub rro nrepe na.qo6noctu r,r c 6onruofi ocTopoxHo-
crrro. orveruu, qTo arr KpelrneHHr MuHrraTropHbrx aKceJrepoMeTpoB rrpeaycMo-
TpeH r(penexHrrfi uarxur, pa3Mepbr r(oToporo MeHbure pa3MepoB MarHrfTa
U A 0642. .[nn coxpaHeHu.n KaK MoxHo 6o.nuroro 3HaqeH[r qacrorbr pe3oHaHca

AKNCIEMcrp

Pac.4.12. Kperurenue aKcurepoMerpa rrpw noMoalfi MarHFTa UA 0642
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J.

3ar(perlJreHHoro a(cenepoMerpa qeJlecoo6Pa3Ho cMa3arb roHKI{M croeM l(oHcu-

creHTHofi cI,IJrI{KoHoBofi cMa3K}t ocHoBaHue aKceJlepoMerpa r'I noBepxHocrb o6a-

e(Ta B Mecre KpeIrJreHE MarHura (cv.. puc,4.l2).

Ilpnmenenne:

l. O6sopnue uccreaoBaHqt MexaxnqecKl{x role6anufi, B qacrHocrl'I uccneAoBaH[t'

ocyulecrBJrreMbre c qenblo onpeaefleHr,I.s Mecr Kp€nJIeHI'It aKceJrepoMerpoB, I{c-

norrb3yeMblx B npouecce (oHTpoJrt LI MoHl,tropu3alluu MexaHr{qecKux rone6annfi

Marrrr.rHHoro il rpyroro o6opyAoranr.rr,

Ilpennryuecraa:

t . Errcrpoe Kpenneurre aKcenepoMerpa c Bo3MoxHocrblo nepeMeureHnt rlocJre,uHero

c MecTa Ha MecTo.

Coxpanenue orHocr,rreJrbHo 6onruroro 3HaqeHHt qacrorbl pe3oHaHca 3al(pe[neH-

Horo axceJrepoMerpa (n vacrnocrn, rIpH Kpelrnenlrlr Ha poBHbIx nonepxnocrxx),

HecMorpc Ha xaxyqyrccc Manylo xecrxocrr o6ecne.{usaevrofi nrannurou uexa-

nuqecxofi cresu (cu. pnc.4.l3).

Coxpanenr.re ruupororo pa6overo anHaMfiqecKoro altana3oHa a(cenepoMerpa.

8ta7

Pnc.4.13. Kpaaue aMrril;rry,quo-qacroraofr xapaxrepncrrKn aKcalePoMerpa o6qero

HA3EA'IEHI'1fl, 3AKT'CflNCHHOIO NPN NOMONIH MATIIUTA

a'

s
d
R

tlecrora (fu)
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He.uocranrn:

l. flonepxnocrb ilccJreAyeMoro rnu Hclbrryeuoro o6rexra.qoflxna 6urr r.rgtoro-
BJreHa u3 Qeppouarxurnoro Marepr.ra;ra. B nporuunona cny.rae Hy:r<uo Ha noBepx-
nocrn o6rexra 3aKperrnTb EtrcK prrrr,t ruracrr,rHKy H3 (beppoMarHr.rrHoro Marepr{-
ara.

2. tlpu noBTopHoM Kperrnenur flpfl rroMoutu MarHr{Ta Helrgq o6ecne.{urs a6-
conroTHo l,rAeHTr.rrrHoe MecTononor(eHr{e aKcerrepoMeTpa.

3. Ilpucyura.n Kpele)ruoMy MarHrrry Macca AonoJtHurenbHo Harpyxaer r.rccneAy-
eurrfi r,rnu ucnnryeurrfi o6reKT. 9ra narpyrra rraoxer o6ycrornr.rBarb 3arpyAHe-
Hur rrprr HccneaoBaHurx Mexauqr{ecKr.ix Kone6aHufi nerxux KoHcrpyrqufi, roH-
r<ttx nJrrrr, Jrr.tcroB Lt ap. OrMerr.rM, rrro co6crBeHua.r Macca MarHHTa UAO642
coc, asnqer 16 r.

Ilprnuerannr:

l . flpu npnuenenl,ru MarHr{Ta UA0642 uoxno o6ecneqr,rrr HaAexHyro 3neKTpuqe-
cKyro u3onrrlHrc Mexay aKcenepoMeTpoM rr r{ccneayeMbrM nJrr{ ficnbrTyeMbrM
o6reKToM. C grofi uenrrc [cnoJrb3yerct n3onupyrcqas ruracrr{Hxa, H3roroBJren-
Har H3 Marepuana PTFE H Bxo,qrultur B KoMrureKT coAepxaqero 5 xpenexnr,rx
MarHuroB xa6opa UA 0643. Ormerunr, qro gra nJracrr.rHxa cHa6xeua KJreftKrlM
cnoeM, cnoco6crByrculnM ee KperrneHilro Ha rloBepxHocrl r{ccJreayeMoro rlnu
r{cnbrryeMoro o6rexra.

Marnur UAO642 aaer Bo3MoxHocr6 KperrJren[r arcenepoMerpa Ha ucKpHBneH-
Hbrx rroBepxHocrrx, HarrpuMep, na rpy6rax, rpybax u rp. OAHa(o, pa6oqufi
qacrorHrrfi ,uuana3oH 3ar(penreuHoro axcenepoMerpa cyxaercr no Mepe yMeHB-
ruenuf, paal.ryca 3a(pyfnenr{fl rroBepxHocrrr r,rccne,qyeMoro o6rerra.

Maxcutramnas crarrlrrecKar cnna (cnna cuerurenux) MarHfiTa UA 0642 HaxoAr,rr-
ct B npe,qeJrax or 35 to 60 H u sasucqT or (arlecrBa I{ Apyrxx [apaMerpoB
noBepxHocrl.r B Mecre xperureHH.f (B ToM qncfle or orcyrcrBHr nflr,r npxcyrcrBl.t
r.r3onr.rpyrcqnefi ruracrunxu). Cre,uosarenbHo, BepxHr.rfi flpeAefl pa6oqero ar,rHa-
Nal.recxoro ar a[ai]oHa 3aKperueHuoro npfi noMoulr{ MarHrra UA 0642 arcene-
poMerpa cyuecrBeHHo x3MeHtercc r 3aBHcur or o6rqefi (cyuuapnofi) rvracctr
MarHHTa H aKceJrepoMerpa. CoorBercrByroq[e npeaeJrbHbre 3HatreHr{r npr.rBeae-
Hhr B rrocBrtrIeHuoM axecnepoMerpau Qnpuu Epronr n Krep cnpanovuoM nrrcre
(nanpnuep, 3areerureHlb'rfi rrplr noMorrlu MarHfiTa UA0642 axcenepoMerp Mac-
cofi 1? r Moxxo npfiMeurrb rlpl,t trccJleAoBaH[f,x MexaHurrecxux rone6annfi c
ycropeHr{flMn lo l,2xu/c2, B To BpeMr Kax coorBercrByrouilfi axcerepoMerpy
uaccoft 175 r repxnufi npeAen paBer{ O,2r<w/cz).

)

3.
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2.

J.

4.4.7. Kpenaeu[e npn rroMoqn nnnrofi nnacr[Hr[

Meroa:

l. V6elurlcx B ToM, qro noBepxnocrb obrerra poBHa I{ ql{cra B Mecre Kpenneul,It

ar(ceJrepoMerpa. B nporuanor"r cnyuae neo6xoauMEl coorBercrBylouat o6pa6or-

Ka rl oqucrKa erofi nonepxxocrl. OcHogaxile a(ceJrepoMerpa ra(xe AoJrxHo
6urr qncturr.

Vcrpanrarr 3aulurHyrc rrJreHxy c nnnxoft noBepxHocrl,t nJracrIrHKI,I u rlpnKpenltrb

nocneaHrcro K ocuoBaHr{ro ar(ceJrepoMerpa (cu. puc, 4.14).

Vcrpanurr 3aur.ITHyIo nneHl(y co cso6oaHoft rloBepxHocrl,I nunrofi IUracrI'IHKH H

3axpennTb a(cenepoMerp Ha rroBepxHocrl,I Hccne,uyeMoro ulru r.rcnrrryeuoro o6t-

EKTA.

JItnxil

Pac.4.14. Kpennexne ancenepoMerpa npu rroMoatw nunxort EnacrllwKu

Ifpnruenenne:

l. O6ropnue uccneAoBaHrrt MexaHHqecKHx xole6anr,rfi.

LlccneaosaHug MexaHnrrecKnx rone6anufi B ycIIoBI4tx, r,rcxrrorlarcufix npHMeHe-

Hr.re KpenexHsrx mrr,rJreK ltJlr{ BIIHToB.

Kpennerue aKcenepoMerpoB, ocHoBaHI{t Koropblx ne cna6xenu nr.r p*r6orunu

r.rnH c(Bo3HbrMr orBepcrr.rcM[, HH HeorleMJIeMbIMI KpeEexHbIMlI BI{HTaMU.

2.

3.
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Ilpenruyrqecrra:

l. Meroa, cnoco6crByroqufi 6ucrponry r.r HecJroxHoMy KpenneHr,rrc a(ceJrepoMe-
TpoB r,r He o6ycnoBflflBaroqr.rfi cyrqecrneHHoe cyxeHue r,lx pa6ouux qacrortoro fi
,quHaMr{qec(oro lII{ana3oHoB.

2. Meroa, o6ecnequsaroqufi na4exnyro 3nerrpHrrecKyro fi3onn1rro arcenepoMe-
TpoB oruocr.rreJrbHo l{ccneAyeMbrx unu ucnbrryeMbrx o6rerros.

Helocratxn:

l. flpuuenexue nrrnrofi nnacrr,rHKr{ coflpoBoxaaercc orpaHltr{eHleM cH}r3y n cBep-
xy Auarra3oHa pa6oqxx reMneparyp axcenepoMerpa.

Ilpruerranrn:

l. .{nycroponHrre Jrufit<ue flJrac'ulHrlr HMerorcr B BfiAe ar,rcxoB 4narvrerporvr 40 uu
(DU 0079) n 5,5 MM (yO 0073). flucxu VO 0073, upe,unaruaqeHHbre,qrrr Kpenne-
HI{t Mr.rHuarropHbrx arce:repoMerpoB, nocraBJrrrorcr B co.qepxaqlrx 25 utryx
na6opax. ,{lrcru DU 0079 nocrasr.morcs rro oaHoMy r.r cnoco6crryror Haaex-
HoMy I<pennennrc orHocr{Terbrro r.DKeJrbrx u 6onrrullx aKcenepoMerpoB aaxe rroA
yuou. flpunaeHeHne gTr{x AHcKoB He rrptlBo.qllr x cyqecrBeHHoMy cyxeHnro
pa6overo rracrorHoro Auana3oHa r,rcrroJrb3yeMbtx ar(ceJrepoMerpor (crrr. puc.
4.15). Hyxno [o.qqepKHyrb, qro B orHorrreHrru HaAexHocrr{ n apyr}rx napaMe-

6

A
x*

Pac.

qac'n (rd 

6t.tt

4. 1 5. Kpnaue avnuryzno-.racrormofi xapaKTepncrrrKrr aKcurepoverpa o6aqero
Ha3aa.reHat, 3aRIEnreHHoro npil noMorrlu nnnxoft rrJracrHHRH
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TpoB KpenneHue npil noMorqx Jrr.rrrKux nnacTLIHoK Bceraa xyxe KpeflJreHr,rfl npI,I
IIOMOUIU UInI{JICX ilNU BI{HTOB.

2. flpu KpenneHr,rlt axceJrepoMerpoB TaKxe Moxuo r,rcrroJrb3oBarb,qBycropoHHroro
JrunKyb nexry. flpunreHenue ronxofi JreHTbr He cKa3brBaercr Ha rrlupr{He pa6oqe-
no rracToTHoro arana3oHa 3aKp€rrJrreMoro arcenepoMeTpa, B To BpeMc Kar( IIpg-
MeHeHfie TOJTCTOfi neHTbr O6yClOBn[BaeT yMeHbrIreHUe qacToTbr pe3oHaHca 3ar(pe-
rrneHrroro aKcerrepoMerpa (crvr. pr.rc. 4. l5).

4.4.t. Kpennen[e npfi noMorru{ rc;ret

flpu xpenneruu arceJrepoMerpoB c rroMoulbro Krer, rreMeHTa r{nrr rpyroro KrefiKoro
BeIIIccrBa MoxHo r{cnoJlb3oBarB ABa Meroaa. Oaqs ua grux Mero.uoB 3arolrrqaerct B
HenocpeacrBeHHoM KperureHl,rl aKceJrepoMerpa nprr floMorrln rurefiKoro cnor, B To
BpeMr Ka( Apyroft MeroA rrpe4ycMarpuBaer nprrMeHeHr{e cnequanrnofi ffirr,rJrbKl,
cxa6xexnofi 6onrurofi rrrJrrfiKofi r,r 3axlr€nJueMofi xleem uru rIeMeHToM Ha floBepx-
HOCTX UCCneAyeMOrO UJrr{ UCnbrryeMOrO O65€KTa.

Henocpe4crnerxoe KperureHne ar(cenepoMerpa

Merol:

I V6e,q[rrcq B ToM, qro noBepxHocrb o6beKTa poBHa r{ qucra B Mecre KperlJreHrrt

aKcenepoMerpa, B npomrxorr c.nyrae ueo6xogr.rM6r coorBercrByrcrqar o6pa6o-
TKa I,I oqucrKa srofi noaepxnocrn. OcnosaHr,Ie aKceJrepoMerpa raKxe aonxHo
6urr qrctunt.

3axpenurr arcelepoMerp Ha noBepxHocru r{ccJreayeMoro u.nr,r ucnuryeuoro o6r-
erra 6ucrporuepaerouluM rluaHarpnnoablM KIIeeM (cna. pnc. 4.16). Ornrernru, vro
npu xpellneHlril aKcenepoMeTpa HyxHo yr{[TblBaT6 yKa3aHI,If, LI3roToBnTeJu Hc-
noJrb3yeMoro r(Jlet.

2.

Puc. 4.16. Kpennenae aKcurepoMerpa fipa rroMorr!il unanaKpwnoBoro Knes
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llpnuexenue:

1. Meroa, Haxoaqullrfi IrrnpoKoe npI,IMeHeHlre flplr KpeflfleH]ru rvt(nora6apurnux
(nuruarrcpuux u cBepxMrrHHarropnux) aKcenepoMerpoB.

2. Kpnenenue aKceJrepoMerpoB, HcnoJlb3yeMblx rrpn cralliloHapHoM I(oHTpone u

MoHr,rropu3arrr4u MexaH[rrecKnx xole6anufi n He aonycralorullx KpenneHne npil

IIOMOIIII IIII]I,IJICK I{JII{ BI4HTOB.

Ifpenruyuecroa:

l. Henocpe.qcrBeHHoe r(penneHue arceJlepoMerpa npll noMolqu Kne.fi He flpHBo.uttr K

cyxeHr,rrc ero pa6ovux qacrorHoro H allHaMlrqecKoro altafla3ouoB.

Herocrarxn:

1. Orcoe,uuneurre 3axpenneHHoro rrpu noMolrrla KneA vlrrvt IIeMeHTa al(cenepoMerpa

3arpyAHurelrbHo. O,{[crxa ocHoBaHI{t axcenepoMerpa cBt3aHa c neo6xoAumo-

crbro npr{MeHeHxc pacrBopltrerefi u ganuuaer 3aMerHoe BpeMc.

2. flpu [oBTopHoM KpenneHr,rfi rlpn rroMolqu Krec lrru IIeMeHTa Hem3q o6ecne.{xrl

a6colprno uaeHTltqHoe MecronoJloxeHtre axcenepoMerpa.

3. flpouegypa 3neKTpuqecKoro n3onltpoBaHuq 3aKperrceMoro flpu noMoulu t<re.E

I4JII' IIEMEHTA AI(CCNEPOMETPA CJIOXHA }I 3ATPYAHI,ITEJIbHA.

Ilpuuenenne sarpenanemofi nplr noMouln Knet cneqnanbnofi runulrrn

Merol:

l. V6eaurrcq B ToM, t{To floBepxHocrb o6texra poBHa I,r qucra B Mecre l(peflneHflt

aKcenepoMerpa. B nporunnorlr cny,rae neo6xoar.rMbl coorBercrBylou:u o6pa6o-

Tr(a il orrucrxa erofi norepxnocru. OcnosaHl,te aKcenepoMerpa ra(xe ronxHo
6rrrr qucrnM.

2. Brr6parr coorBercrByloruyrc ycnoBuqM g(cnJryarallfi[ u cna6xennyrc 6onrurofi

urnqnrofi urnr.rJrbxy r.r, [onb3ytcE enoxcu,unofi crvronofi,3aKpeIrHTb nocne.qHroro Ha

noBepxHocrn r{ccreAyeMoro r,rnu ncnhlTyeMoro o6rexra. Hyxno no4veprnyrr,
qro orBepxAeHue 3fioKcr{alrblx cMoJr 3aHI,IMaer orHocI{TeJ]bHo anlrrenbHoe BpeMq
(or necxorrxux MxHyr Eo uecxorrxux vacon).

3. HasnHrurr rcnoar:yeurrfi axcenepoMerp Ha 3al(Pe[neHHyrc Ha [oBepxHocrl{

o6rerra Irrnlrnbxy (cu. pnc.4,l7). Iloarrnyrr pe*6oroe coeALIHeHLIe nanbqaMu

HJrr,r cJrenKa raeqHbrM KJrIoqeM. Hyxno no,uvepxnyrr neo6xo4rrMyto ocropox-
HOCTb npn [pnMeHeHHu raeqHoro (JIIoqa.
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JAXpeWMS npg
floMouu Kncs ulM*a

Pnc.4.17, Kpenteune aKcerepoMerpa npn noMourn saxpemuer+roil K.IreeM cneuwanb-
Hort rnnnnbKr

IlplrueHenr.re:

1. llccreaosaxus, KoHTponb lrnrl MoHI{TopIr3aIInt MexaHl{qec(fix KoJre6aHr,rfi s He-

cKoJrbxr{x roqKax Ha noBepxHocrn o6rerra c npI{MeHeHI,IeM nepeMeulaeMoro c

Mecra Ha Mecro axceJrepoMerpa. Sror ueroa eQ$ertuaeu c roqKlt 3peHLIt

o6ecne.{eHu.r rortno onpeAeneuHbrx Mecr KpenJreH[t a(ceJrepoMerpa B ycnoBusx,

He Aonycxarouux rrpl{Meueuuc BBttHqilBaeMblx B noBepxuocrr o6rerra IunHJIeK

UJIII BI{HTOB,

Ilpeuuyutecrna:

l. Meroa l<pennenur, cnoco6crnyronlnfi coxpanenuro onruMaurbHbrx pa6ovux va-

crorHofo Il arHaMr.rqecKono aHarra3oHoa aKcenepoMerpoB,

Helocrarxn:

1. Ilpoqecc (penneHuff 3aHHMaer 3HaqHTeJrbHoe BpeMt (ItMeHHo upH npr{MeHeHul,l
gnoxcu4nrrx cmon).

Vcrpanenue 3aKperrneHHbrx Ha rloBepxHocrr.r o6rexra IrtnlrJrex H ocrarroB rtc-

rroJlb3oBaBrrrerocfl xJrer 3aTpe.qHHTenbHo,

O6ecne.reHne enexrpuuecxofi H3oJrf[rrr4 axceJrepoMerpa cBfl3auo c 3arpyaneHu-

nvrr.r. C coorsercrryroqefi IIeJrbIo MoxHo Mexay 3al(perurffeuofi npr [oMorIIlI
gnorcranofi cMoJrbI rrnr.rJrbxofi u nonepxnocrrro o6rerra pacloJroxxrb l(ycoK

creK;rorxaH[, Apyrag Bo3MoxHocrb 3a(rloqaercs B no(pblTuu IlJrffrIKu I(p€nex-
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Hofi IIrnHnbKH cnoeM SrroKcr{.qHofi cMonbr r.r KperrJreHll{ IIIn}lJrbKrr ronbKo nocJre
coBepIIIeHHOrO OTBepXAeHnr yrroMrHyToro fl3onupyrcqero cflos.

4. flpuuenenue gnor(cr{AHbrx cuor o6uqso oy6cnour,rnaer orpaHsqeHr,re cBepxy

anana3ona pa6ovux reMneparyp aKceJrepoMerpos. HoMuxamlroe 3Ha.IeHI.re
sroro BepxHero flpe.uena paono npu6.u. + 80 "C, Oruetnu, qro clerlniurbHble
3no(cLIAHEte CMOJrbr AOnyCKaTOT rrpr,rMeHeHHe npu npeBbrruarcul[x yKa3aHHoe
3HaqeHHe TeMnepaTypax.

flpxucrannr:

5.

I{raaHaxpunonufi xlefi MoxHo lrclonb3oBarb Jrfirxb npr{ HenocpeacrBeHuoM
KperrJreHr,rr aKcenepoMeTpoB Ha coBeprrreHHo poBHbrx H fna.q(sx noBepxHocTrx.
flpu xpenneHua Ha luepoxoBarbrx noBepxHocrrx r{ [p]r npr4MeHeHnr.r [nr{JreK c
uepoxoBarbrMr.r rrrJrrnxaMr,r HeJrb3r r,rcfloJrb3oBarb u[aHaKpunosHfi raefi, rax xax
oH He 3anoJrHffer MecrHbre ynny6rennn B noanexaufix cxnefire fioBepxHocrrx.
flpucyrcrcnne ocraroqnblx Bo3ayruHhlx ny3brpbKoB cr(a3blBaercr Ha yMenBrrre-

Hrrr4 npor{Hocrx u r(ecrKocrn Nrexanuqecxofi cBff3n Mex.qy axceflepoMerpoM r,r
nn6pupyroutnru o6rexropr,

IIpu nenocpegcrBeHHoM KperrJrenr.rlt a(cenepoMerpoB Ha noBepxHocru r{ccJreay-
elrtrx o6rexros MoxHo r{cnoJrb3oBarb gnorcuaHbre cMoJrbr, Oanaro, npu flpnMe-
HeHlrr{ grr{x cuol neo6xoauMo yqnrbrBarb HyxHoe aJrr rrx orBepxAeuru BpeMr.

flpnueuenr.re (Mffr(rrxD KJreeB He peKoMeHAyercff BBnay Heaocraro.{Hofi xecrxo-
crs o6ecneqnnaeuoft uun rvrexaruqecxofi crrau. flpuueueHlre rar(rx xaeer o6yc-
JroBJrr{Baer cyxexrre pa6overo qacrorHoro auana3ona aKcenepoMerpon (cna. puc.
4.18) r o6nuno rarxe orpaur,rqeHr,re Ar,rana3oHa r,rx pa6oulrx reMrreparyp.

floaxoAqrqnM Anc HenocpeAcrBeHHoro KpenJreHr.rr a(curepoMerpos rneftrnnr se-
ulecrBoM sBilaercf, Merr,rn-qxaHaKpunoeufi rnefi (Cyanolite l0l nm Permabond
747 $upv.tt 3M), nocrasrrervrnfi $uprvrofi Epronr u Krep no.q o6o3naqenr.revr

QS 0007, 9ror rnefi Moxuo npr,rMeHqrb B TeMneparyprroM Arrarra3one or -50 lo
+ 80 oC. K coorrercrryroutrrM KJrerM TaKxe orHocrrcfl roreu 9IOMHT u Loctite
IS rpxpurr Eastman (Kodak).

Kpennenue axcenepoMerpa Ha 3aKperuregHofi npa nououtlr rsrec urnlurbt<e HyxHo
ocyulecrBJrrrb c Mar(cuMaJrbHofi ocropoxnocrbro, B qacrHocrr rrpu npnMeHeHnu
raequoro rurroua. 3arperurennnfi c flpr.rMeueHr.reM qpe3Mepuoro Kpyrf,ulero Mo-
MeHTa axceJrepoMerp rpyaHo cncrr. HaxolreHxufi onur rroxa3aJr, rrro B TaKoM
ctyqae He r{cxJrroqeua noJroMxa mnrlnBKu. Ycrpaneuue crorvanxoft runr{Jrbxu r.r3
ocHoBaHilt axcenepoMerpa cBt3aHo c 6olrurumu 3arpyAHeHr{rIM[,

6, @aprra Bprcrrr n Ktep naroronnrer u flocraBrqer rpr4 cneql:rnbHble r[rrrdtbxr-t,
paccrruTafiHbre Ha KperrneHue npfi rroMorrlfi x.neer. Illnunrru DB 0756 (auanaerp
nrJl[nI<r l4rrlu) r.r DB2'190 (auannerp rrrJrsnKr.r 25nnrvr) cua6xenbr coorBercrBy-
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Puc.4.18. Kpuaue aMrrntTyAucqacrornofr xapaxreprrcrnKw aKcurepoMerpa o6alero
Ha3Ha.rennfl, 3aKpenneHHoro fipn rroMorla nten (aenocpe4crBeuHoe Kpe-
flnewrre il KpenneHrre c npHMeHeHaeM cneqrrirnbaofr mnantxu)

rcqefi 6on6uruHcrBy aKceJrepoMerpor Supun Bpronr u Krep yxu$r.ruuponannofi
ronrofi pelr6ofi 10-32 UNF. Illurnrru DB 0756 nocraarrrrorcr B o6o3Ha.{eHnbrx
UA 0866 na6opax, coAepxaulnx 25 urryx. Cxa6xenna.E perr6ofi M3 u uurcnxofi
AHaMerpoM 8 uu urnunrra DB 0757 locrilBmercq B o6o3Har{enHbrx UA 0867 u
coAepr(au{nx 25 urryx Ha6opax,

4.4.9. KpenneHrre rpn rroMoqrr pyrHoro uyna'

Merou:

L Hasuxrnrr r,rcnonr:yemufi a(cenepoMerp Ha cHa6xeHHbtfi xpenexxofi [rrruJrb-
rofi c pesr6ofi 10-32 UNF (yxuQnqupoeaHHar roH(as pesr6a) pyvnofi rqyn
YP 0080 (Cr"r. pxc. 4.19).

2. Crvragarr KoHqr.rK uryla ToHKHM cJroeM (oHcl,Icrentnofi cunuxonosofi clragru,
flplrroxurr KoHr{r.rK [ryna K noBepxxocrr,r ou6pr.rpyrcruero o6aeKTa r{ rrpuxarb
necyrqufi aKceJlepoMerp uryn r o6rexry. Orueurvr, qro ulyn 4onxen 6urr
HarrpaBneH rrepleHrr{r(yJrf,pHo K noBepxHocru o6texra. Kon.rnr rqyrra He AoJD(eH
Hr,r c(oJrb3ar6 rlo rroBepxnocru o6rerra, Hr,r orcxaKnBarr or nocneaHefi.

t flpr nprueHeHxn 3aKIEuneHHoro Ha pycHoM rqyne a(cenepoMerpa ueo6xoAuuo yqtrTHBarb orpaHtrce-
Hu 3Kcuyarautronnofi xapaxrepucrnxu noctre,{Hero, o6yuoannaaeuue He,uocrarxaMn c@TBercruy-
pqerc Mercaa xp€nneHua.

.ld6on (fu)
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Pnc.4.19, Kpennexne aKceJrepoMerpa npw rroMorun py.tHoro uyna yP 0080

Ilpnuenenne:

l. Otsopnue HccJreaoBaHfir MexaH[rrecKrx Kofle6aHufi c qacroraMr,r 4o l000lu.

Ilpexuyuecrra:

l. flpmvrexenne pyqHoro qyna clrrercr cartru 6rrcrprrM MeroAoM xperrJreH[t
axceJrePoMerpa.

2. Arcerepouerp Moxno rrepeMerrlarb c Mecra Ha Mecro.
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Herocrarru:

l . tlacrora pe3ouaHca 3arpenneHHoro Ha pyqnoM nlyfle axcenepoMerpa rfi Hrr3(a,
r{To oHa Haxoarrrcq s o6nacu flprcyrqxx 6olruruncrry Mexau]rqecKnx xone6a-
Hr,rfi.{acror (crvr. puc. 4.20), 3ro HenocpeAcrBeHHo cKa3brBaercc Ha cyxrecrBeH-
HoM yBeJrr,rqeHr,ru florpe[rHocru pe3ynbraroB nccneaonanxfi. IIpu npnueneHan
3aKpenneHHoro Ha rqyne axcenepoMerpa pexoMeuAyercff I,IcrIoJIb3oBarb cna6xen-
nrrfi Quarrpauu npeaycnJrnrenb.

BocnpousnoauMocrb pe3ynbraroB nccJreaoBanufi, ocyqecrBJrreMbrx nplr noMo-
rrlx 3aKpenneHHoro Ha pyqHoM ulyne a(cenepoMerpa, flnoxa.

Pnc.4.20. Kpnaue aMnJrnry4He.racrornofi xapaxrepucrnKn aKcenepoMerpa o6ryero
Ha3wa.reghfl, gaKpenJreHHoro npil noMorr!il py.rHoro uyna yP N80

Ilpnuerannr:

1. Ilpruenenne cunnxonosofi cMa3rr.I Ha KoHqI.IKe pyqHoro qyna BepotrHo cnoco6-

crByer ynyqrueHr.rlo Kar{ecrBa MexaHfi.{ecrofi cBt3u MexAy Bn6pupyroutnnr o6rex-

ToM r,r axceJrepoMerpoM. Orrrerr,ru, rrro 3arpyrreHHufi xon.{Hx (DB 0544) cno-
co6cruyer 3aMerHoMy pacIxHpeHI{Kt pa6overo qacrorHoro afiarla3oHa 3a(pe-
nJreHHoro Ha rrlyle a(ceJrepoMerpa (crra. puc. 4.20).

2. Ilpu o6lopxrrx uccneaoBanutx MexaHllqecxilx xore6arufi B Mecrax, Heao-

cryrrHbrx IIpH [pr4MeHeHr.ilr craHAaprHofo pyqHoro Illyna, Mox(Ho uclroJrb3oBarb
secnOxnrrfi (lepeBepHyTr,rfi, IIIyn, IIpHHIIuII I(oHCTpyrUuH KOTOpOTO nOKa3aH Ha
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Puc.4.21. Kpennenne aKcenepoMerpa npu rroMoruu enepeBeptyroro> py.rnoro nlyfia,
Ecnonrsyeuat pesnna o6ecnevnaaer eesexrun*yro Mexa*il.recKyro H3or*
qrrro Maccbt rqyna n, cneaoBarenbHo, npeAorBpaa&er oosiyxgeaue pesa
HAHCA NOCJICJIHCIO

{acrqa (fa)

6tsE
Pnc, 4.22. Kpusan aunnnryAnauacrornofi xapaKTepncrnKtr aKcenepoMerpa ofiqero

Ha3HA.reHilt, 3aKperaleilHoro npw noMonln <rIepeBepvyToro> py.riloro
r4yna
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pr4c. 4.21. B xaqecrse KoHqr,rxa MoxHo trcflonb3oBarb cra;rbHyro rpenexnyK)
urnr,rJrbxy, BcraBJreHnyro B orBepcrue B ocHoBaHr.ril axcelepoMerpa. Orueruu,
qro corAannrrfi raxuu o6pasona qyil o6brqHo cnoco6crnyer aocrrrxeHnro rrpu-
eMJreMoro 3HaqeHrr.s qacrorbt pe3oHaHca 3aKpenJreHHoro arceaepouerpa (cm.
puc.4.22).

4.5. MEXAHI.ITIECKI'E OIIJIbTPbI

Hecroxnrrfi u sQSexruaaufi Lrexanr.r.{ecxufi Qr-rnrrp UA 0559 paccqr,rraH Ha coBMe-
crHoe nprlMeHegne c 6omrur,rucrBoM H3roroBJrreMbrx u BbrnycraeMbrx Supnrofi
Bprcm u Krep axcenepoMerpoB, Orueruu, rrro Mexanuqecxr.re $anbrpbr UA 0559
flocrilBJrrrorcr no 5 Irrr. n na6opax UA 0553.

Ileru u rJraBubre o6ltacrrl rrpuMeHeHr,rr MexaHr{qecKr{x tlulrrpor cneAyxtrrlne:

l. llccneaosaHr,rr Ht3Koqacrornbrx MexaHr.rrtecxux rone6anufi c uanrruu aMnnnry-
AaMlr, B qacrHocrx B rrprlcyrcrBr{n BrrcoKoqacrorHblx MexaHuqecKr,rx roae6aHufi
c 6orburnMu aMrrJrHTyaaMH.

2. 3aulr,rra axcenepoMerpoB or onacHbrx MexaHrrrecKr.rx yaapoB c 6olruuuu au-
rurcryAaMu ycxopeur.rc r,r ucKnK)qeHne o6yclonnuraemoro cMerrIeHHeM Hyfls nc-
KAXEHI,Iq.

O6ecneqenr.re naaexnofi elerrpr.r.recrofi u3or.srlnfi Mexay ar(cenepoMerpaMr.r u
r,IcclreAyeMbrMu rrJru uc[llTyeMbrMu o6beKTaMr,r.

O6ecne.reHne roqHo onpeAelteHHoro BepxHero npeAena qacrorbr coAepxarqux
ar(cenepoMeTpbl r(oMrrneKToB, B qacTHocTr{ KoMrrJreKToB, BxoA.rque B cocTaB Ko-
Topbrx flpeaycrilrnrerrr,! He cna6xexrr BHyrpeHHuMr,I Sunrtparvrn.

Llcxrroqeuue ltnlr cyqecrBeHHoe yMeHbrrleHue srucHr-rfi nonepeqnbrx MexaHnqe-
cxl,Ix Kone6aHHfi.

5.

4.5.1. Onxcaxne

Mexaxr.r.recxufi Qrurrrp UA 0559 Qupnru Epronr ll Ktep rroKa3aH Ha plac. 4.23.
Ilpo.rnufi Kopnyc MexaHr,rqecxoro Qnatrpa UA 0559 u3roroBreH r.t3 HeprKaBerouefi
craJrlr H cna6xen pacfionoxeHubrrvr s HuxHefi vacrr,r pesr6orbrM orBepcrl{eM
(ynl$uurpoaaHHltr roHxar perr6a 10-32 UNF), npegycuorpeHHbrM arr MexaHnrre-
cKoro coeAl{HeHr{t c [ccneayeMbrM nrr,r ucnlrryeMbtM o63eKToM. Bepxure MeratrJllr-
qecxar rracrl Qumrpa UA 0559 c HeorbeMneMofi urnnarxofi (yruQuquponanxar
roHxaa pesr6a 10-32 UNF) arr KpeltneHxr iil(cenepoMerpa rpoqHo coeA[HeHa c
BHyrpeHHrrM cepAeqHxKoM ue 6yrunonofi pe3uHbr. 9ror cep4evxut o6ecrrequBaer
HaAexHyp gfleKTpr,Iqecxyro u3oJrrqfiro MexAy Hr{xHefi u nepxxefi MeraJrJrrrrecKnM}t

4.
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Pac.4.23. Mexagn,recxnfi Qnmrp UA 0559 Qapvtt Epnnt a K'sep

qacrrMu E oAHoBpeMeHHo BbrnoJrHffer polr Qrurlrpa Hr,rxnux rracror, [pe,uorBpa-
rrlaKrlqero paclpocrpanenue Bbrco(oqacrorHbrx MexaHr.recxux rore6anufi or o6r-
eKTa K axceJrepoMerpy. CxsosHoe orBepcrr{e, pacnonoxeHHoe c6oxy Kopnyca Mexa-
Hr.rrrecxoro Qumrpa UA 0559, cflocobcrByer 6etonacnouy KpenneHr,rrc nocneAHero
flpu [oMorrllr He6oJIlIIIoro cTepxHs. oruernu, qTo r{cflonb3yervrufi crepxeur npr-r
KpenneHr.n Qunrrpa UA 0559 Mexatnqecr(l coear,rHqer o6e .racru ero Koplyca x
eSQexrunxo 3arrluqaer pesr-uronnfi cepaeqHr4r( or Hcnonb3yeMoro npu KperrJreHr.ru
Kpyr.srqero MoMeHTa. Ynourayrrrfi crepxeHb qenecoo6pasxo npr,rMeHnrb npr-r Kpe-
nneHr-rr,r KaK Qrlnrrpa UA 0559, TaK r.r ucnoJrb3yeMoro coBMecrHo aKceJrepoMerpa.
Pexouenryeurrfi rpyrrqufi MoMeHT npr{ KpenneHuu MexaHr.rqecxoro Qr.urrpa
UA 0559 cocrutBrrrer 1,8 H.rvr.

4.5.2. SncnnyaraqrroHnar xapar$epncrnt(a rr nprrMeHex[e

Kpunue Ha pr.tc. 4.24 noxagunaror BJrr,rrur,re MexaHr.rqecroro Qulrrpa UA 0559 ua
orHoc.suluecr K HanpaBJrenrrro ocr,t M:tKcr.rMaJnnofi .ryncrrr,treJlbnocrn H K no[e-
peqHbrM HaIIpaBneHurM aMnnr,rTyaHo-qacToTHbre xapaKTepr.rcTHr(H 3arpelneHHoro
aKcenepoMerpa. MexaHs.recxsfi Sunrrp UA 0559 BlrrronHrer porrr Qunrrpa HuxHux
vacror, st[QerrraaHo gervrnQupyx,rqero orHocrrqlecr x rrasHofi u noneper{HbrM ocrM
pe3oHaHcbr 3arperrJreHHoro aKceilepoMerpa. Cne4onareluro, ocrphre pe3oHaHcHbre
unxn, o6u.uro npeBbrruarcqile upu6l. xa 30lE xorvrnnanbHbre 3HaqeHur rlyBcrBr,r-
TeJrbHocrl{ B HanpaBJreHr{sx rnasHofi rl floneperrHbrx ocefi arce.nepouetpa,
npgHr.rMaror npr,r [pnMeHeqr.tr{ MexaHrrqecroro Qr.urrpa UA 0559 Brr.q cr.rJrbHo
4euni[nporauubrx MaKcuMyMoB, rrpeBbrrxaroqtrx HoMuHaJrbH6re 3HaqeHr,rr rryBcrBr.r-
Te.IrbHocru arceJrepoMerpa Bero Ha 3 - 4 lE r,l 3aryxaK)rrlfix c yBeJruqenr{eM rracrorbr
co c(opocrEto 40 tB/rcx.9acrora, coorBercrByrcrqar paBHoMy 3 4B cnagy arvrruru-
TyAHO-rracToTHOfi XapaKTep[cTrrKr{ B O6nacTu qeunQnpooanHoro p€3oHanca
3aBr cHT or o6rqefi Maccbr, Harpyxarouefi pesrnonufi ceprevnrx MexaH[rrecKoro
Qrnrrpa UA 0559. CaeAosarenrHo, coorBercrByroulnft cnaty aMnnuTyAgo-qacror-
Hofi xaparreprcrilKr Ha 3 aE sepxHufi flpe.qen pa6oqero qacrorHoro Ar,rana3ona
KoMlneKTa axcerepoMerpa r.r Mexaxr qecxoro Qunrrpa UA 0559 MoxHo Hacrpar{Barb
B ornocrrreJrbHo lttfipor(oM Auana3oHe nyreM lplrMeneHr{r AonoJrHrrrenrnoft uaccu,
ycraHaBJrqBaeMofi MexAy :xceJrepoMerporr,r u {nnrrpou, Orueruu, rrro ,qoflonHu-
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Pnc.4.24. Ornocsa$ecn x rnaanofr il nonepe.rabrM ocfrM KpnBbre aMnnaryrHe.ra-
cro'rxofi xapaKt:epucrnKrr aKcurepoMe.rpa o6alero Ha3maqefina, 3itKW
ilreuHoro cBepxy Mexatu.recKoro Qnnnpa UA 0559

TeJrbxin Macca raKxe cnoco6crnyer 4alrHeftrueMy yMeHbIueHxIo srl'IsHufi none-

pevuux xole6arufi.

Tar xax npouecc $narrpaqun MexaHltqecKl,rx xore6anufi 3aBucltr or xecrKocrl l'l

BHyrpenuero .ueNrn@uposanur pe3r,rHbr, us roropofi l{3roroBJrex cepaeqruK, SKcnny-

ararlnoHuac xapaxTeplrcrl{xa MexaHlrqecKono Qnnrrpa UA 0559 3aBucltr or reMne-

parypbr orpyxaroulefi cpear,I. B o6nacru HIr3KHx reMrleparyp yBenl{ql,IBaercq xecr-

Kocrb pe3fiHoBoro cepaerrn[(a u 3To npI.IBoaI,IT t< yBerfiqeHulo petonancnoft qacrorbl

u r( yMeHbrxeH[p crefleHn reunQuponanut MexaHnrlecKoro {r,uurpa UA 0559. Ha-

o6opor, s o6racru BbrcoKr{x qacror npoilcxoal{T yMeHbIIreHI,Ie xecrt<ocrlr pe3I'IHo-

Boro cepAeqHl.rxa H, cJreaoBarenbHo, yMeHblrreHle pe3oHaHcHofi qacrorbr u creneHl4

AeruuQuposaHr.rr MexaHnqecKoro Qum'rpa UA 0559. Cootae:rcrayrorllne KpIrBbIe rro-

Ka3aHbr Ha puc.4.25.

flpn onacuocru 3arpr3HeHnr uexanuqbcroro $umrpa UA 0559 u EMeHHo l{3roro-

BJreHHoro ua 6yruronofi pe3nHbr cepaeqHllKa [ocJleAHero, B rlacrnocr[ 3arpq3HeHl'rt

MacJroM, TonJrrrBilMH 1r ApynIrMI.I BeuIecTBaMn, coaepxalrlHMn yrneBoaopoa' IIeJIeco-

o6pasno noKpbrrb Bepxnrolo vacrt Sunrrpa u pacnonoxelrHue c6ory ero (oprryca

orBepcrr.rr ToHXI,IM cnoeu ycrofivuBoro ylrorHcloqero Marep[aJra na 6are crrJtrrro-

HOBOTO (ayrryKa.

3a 6onee no.qpo6xofi rurQopuaquefi, ornoccureftcs K MexaHuqecKorvry QurIltpy
UA 0559, nyxno o6parurbcc K coorBercrBylouleMy cnpaBoqHoMy nucry.
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Pnc.4.25.Rpnaue reMrleparypHoft saBrrcrrMocrw napaMerpoB MexaHrr.recKoro

Qumrpa UA 0559

4.6. COEIII{HI,ITETIbHbIE KABEJIII

flpmvrenenue HeHaaexnblx coeAunlrreJrbnbrx xa6enefi, HerrpaBuJrbHar npoBoaxa n
HeHaAexHoe KperrJreHue flocneaHr{x MoryT npl{Becrrr K cyIJIecrBeHHoMy yBeJrr.rqeHr.rK)

florpeluHocTl{ pe3yJrbraroB lrccJreaoBaHnfi MexaHHqecKux KonebaHnfi. lnasHue
npfit[rHhr coorBercrBynulrrx 3arpyaHeHl{fi paccuarpuraroTcr Hfixe.

l' AunaMuqecxue 13rr.16, cxarr{e u pacrfl(eHue Ko:lKcHaJIEHoro Ka6errt MoryT
npr{BecTl{ K MecTHbrM noTepcM r(oHTaKTa Mexay r{c[oJrb3yeMblMl{ 9KpaHoM lr

AugnerflpfixoM. BosHuxatou1re raxr,ru o6palolr MecrHbre u3MeHeHHr eMKocrH
npr{BoArr K co3AaHnro napa3[THoro 3ner<rprlqecroro 3apqga, CoorBercrryrourfi
sQQer<r, Ha3hrBaeMbrfi Tpfi6ognexTpr,rqecxr{M 900exroM, rBrflerc.s npxrrr.rHofi 3a-
TpyaHeHnfi, TaK KaK cogaaraeurrfi napa:nrnrril 3apra B Br{ae rpr{6ognexTpr,rqe-
cKoro uryMa o6ycnoBn[Baer 3aMerH6re norperutocru npu Hccne,qoBanrf,x Mexa-
HuqecKnx Kone6aHufi, B qacrHocrfi MexaHuqecKrrx KoreoaHnfi c MajrbrMr,r
aMrrnuTya:rMH.

2. flpucyrcrale uHTeHcuBHbrx gJreKTpoMarurrsrrx nonefi Moxer 6bITB npn.runofi

co3,EaH[t flapaSnrHoro gnexTpfiqecKoro HanpD{(eHrtt, npotBJrtroulerocs B BI{Ae
L

HaJroxeHHofo Ha nccJreayeMbll,l crIrHaJI IrryMa.

3. Mexann.recxne Kone6aHr{r rreHagexHo 3aKpelrneHHoro coeailHtlreltbuoro Kaftrrt

Mofyr rrprrBecrr{ K HexeJrareJrbHoMy Bo3aeficTBHIo l{3ru6arcu1ux ycrurnfi xa co-

e,uHHeHHbIe c BbrxoArrhrM rHe3aoM rlbe3ogneMeHTbl al(cenepoMeTpa I{, cJreaoBa-
TeJrbrro, K co3aaHltrc [apa3urHoro SJleKTpr{qecKofo cHrHaJra, coorsgTcrByloque
noMexu cepbe3Hbr rrMeHHo rlpn llpnMelreHnu aKcelepoMeTpoB, ycrpoficrBo Koro-
phrx coaepxur pa6oraroute IIpIt cxarHl4 rlbe3o3neMeHTbl.

Vnou.enyrufi a n. I sbrue uryu rpu6osnerrpuqecxoro npoucxox(aeHnf, yMeHbrlraerct

,qo MuHnMyMa rrpll [pIlMeHeHfiI{ cflequaJlbHblx MiurolryMHblx Koaxcr anbHblx xaft-
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Puc.4.26. Kpennewae coe4nvrrretrbHoFo xa6ett axcenepoMerpa c \enbro yMeHbrne
Hrrq reHepilpyeMoro xadenev aryna

lefi. Orue'ranr, qro K Ta(rM MaJroIIryMHbIM Ka6errtM orHocqrct uocrarnreltre Qnp-
Mofi Eproflb u Krep E flpeaycMorpeHHbre AJrt aKceJrepoMerpoB coea]rHlreJrbHbte
Ka6ern, Cxpro.{r,rBaxue E ugnr,r6 nor ocrpbrM yrnoM,MoryT 6rrrr upr.rvnnoft pa3pyue-

Hr,rc cflequalbHoro 3allr,rrHoro cJror MajrorryMHbrx coear{HureJrbHbrx ra6eneft r,r,

cneaoBarerbHo, cyqecrBeHHoro rroHuxeH[fl ux xaqecTBa. coe4nnurelrnble Ka6enH

aoJrxHbr 6rrrr naaexno 3ar(perureuH Ha noBepxHocrr rn6pnpyroutux o6beKToB (cM,

puc.4.26) c teu,.rro6rr KaK Mo)KHo coBepIIreHHo HcKIIK,rItrrb ilx cso6oAHrre xone6a-
Hur r.r, cJreaoBarenbHo, yMenb[rurb rrryM rpn6osrexrpnvecKoro rrporlcxoxAeHlrq.

O6yc.nour,maeuufi npucytcrnr.reM gJIeKTpoMarHurHbIx norefi urytr (cu. n, 2 rslure)

Mo)KHo cyulecrBeHHo yMeHbrur.rrb nyreM rulareaurofi flpoBoar]r ]tcnonb3yeMblx co-

ealrHureJrbHbrx xa6enefi, B cnyvae, ecrr Brl4.tHlle gneKTpoMarHI,ITnux nonefi nelrlq
yMenbrnuTb nyreM coorBerc'rnyrorqefi npoBoaKlr coeAxHlrreJlburux xa6erefi, ro ue-
necoo6pasno ucnoJrb3oBarl lmu aKcenepoMerpbr c ycunn'ren.ruu-roa6y,ul{TeJrtMlr

nr{Hr,Il{ lepeAaqr,r, unH aKceJrepoMeTpbr c cnMMeTpI.tqHbIM BblxoaoM u cflequ:Inbr$Ie

coear.rqr.rrenbHbre ra6enu. flpenrr,ryruecrna coorBercrByrouux KoMIrneKToB onr4caHbl
B p:BAene 3.6, a nepevenr npucyqlrx r,tM napaMerpoB AaH B ra6nnqe 3.1. 3a 6olee
noapo6nofi r.r4Qopnraqneft uoxno o6parurbcr ( c[paBorrHbrM Jrr,rcraM, orHocfl[llM-
cr K coorBercrsyroqefi anlaparype $npust Eprcnr u Ktep.

O6oroqrn 6onruruncrna coea[Hl{TeJrbHblx ra6enefi (puprvru Eprom r,r Klep uaroro-
BJreHbr u3 crofiroro B orHorrreHr,m uaru re$lona. IIpu npurvreueul,ru aKcenepoMe-
TpoB r.r coe.qr,rHnreJrbnbrx xa6elefi B ycJroBr,rrx sHcoxoft ornocrrenrnofi BJraxHocrlr
qeaecoo6pa:no aorronn[TeJrbHo yrlJrorHlrrb Mecra coeAllHenr.rfi axcerepouerpoB ]r

xa6enefi, T,e. BbrxoAHlre rHe3aa axceJrepoMerpoB r.r rrrrenceJrl,t coeAr,rultrenrnrrx xa6e-

nefi. C coorsercrnyrouefi rleJrbrt MoxHo rcrloJrb3oBarb rrepaeroulufi flpu KoMHar-
xofi relrneparype Kay,ry( (cu. pas4en 4.2.5). OrrrernM, rrro 3a noapo6nofi un$oprvra-
queft, ornocsrqeficc x craHAaprHbrM r,r cneq[:rnbHbrM coeal{HHTeJrbHbIIn xa6enru,
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HyxHo oopaTuTbct K c[paBorrHbrM JrHcTaM aKcenepoMeTpoB o6qero Ha:tHaqeHHr fi
rrpoMbrrrrneHHbrx a(ceJrepoMerpoB QlrpMbr Bprcnr u' Krep.

Arceaeponerpu, pa6oraroulr,re c ycr,milTerrrMu-aor6yAr,rrenrruu nr4rru rrepeAaqrr,
coeAunrrK)Tcr c coorBercrByroulefi annaparypofi upu nouoqn ra6enefi, Hecyulux Kar(
oro6paxarouufi lrexanz.recxue xore6anuc cfirHan, TaK H oraaBaeMoe r{cflonb3y-
eMbrM ucrortHltxoM nI.ITaHtlt HanpmxeHr{e nocrotqHoro roxa. B (aqecrBe coeAl,tux-
TeJrbHbrx ra6enefi qacro ficlonb3yrorcr He.qoporocrorulne aByxxunbHbre Ka6enu.
Hyxno no4.reprHyrb, qro B nplrcyrcrBuu crrJrbHbrx 3JrexrpoMarHrrHux nonefi gru

xa6eau nocnpuHuMaK)T rrapa3rdrHbre curHaJrbr, coorBercrByroulne o6ycnoaruaaeuo-
My KoHTypaMr.r 3:BeMrreHrr urynry (cnr. pa3Aerrbr 3.6.3, 3.6.4 u 3.6.6). Co4epxarque
yc[nr renn-Bo36yanreru nHHI,In nepeaarrn u coorBercrByroulile rrcrorrHr Kgt rrilTanvfl
cncreMbr $upnarr Epronr r.r Krep rvrenee qyBcrBuTeJrbubr x o6ycroannraeMoMy KoHTy-
paMu 3a3eMneHnr EyMy rreM coaepxarque ucTorrHsKu rrocTorHHoro Toxa cucTeMbr

apyrux rr3rorogurerefi. Oanaro, aaxe s cr.rcreMax Supnirrr
Eprcnr u Krep, ucnonreyeMbrx B ne6naronpurrnbrx ycnoBfirx (nanprnrep, r npo-
MbrrrrJrenHocrr,r u r.n.), qenecoo6pasxo upetycMorpgrb Koaxcr,raJrbHbre coear,rHlrrenb-
nue ra6eau. Ka6enu, coAepxaqr,Ie napy cKpyrreHHblx [poBoaoB, MoxHo nplMeHsrl
rrlrrrb B orcyrcrBr.ru ncroqHr{xoB cnJrbHbrx 3nexTpoMarnuTxux nonefi r4 apyrnx
IIOMCX.

4.7. COOBPAXEHI,I' IIO 3A3EMJIEHI,IK)

flpu npuuenexur,r MHoroKaHa;nnrrx ru6ponrerpuqecxlx cr{creM He rrcKrrotreHbr 3a-
Tpy,qHeuur, o6ycnornunaeubre nporexarotrurMr,r qepe3 rurlHbr 3a3eMJreHr.rr r,rcrronb3y-
euofi annaparypbr ror(aMr. flpuvuna 3Trrx 3arpyaHentfi gaxnro.{aercff B ToM, qro

BXOATU:I' B COCTaB Taftr{X CtrO)(HbtX Cr{CTeM arr[apaTypa 3a3eMJreHa B HeCKOJrbKl4X
TOqKaX, [pHqeM OTAeJrbHbre TOrrKfi 3a3eMfleH[t HAXOtflrCfl. Ha OTnr qarOrrIHXCr Apyr
oT apyFa noTeHrlr{aJlax.

IlpeaycuorpexHbre arff 3arrlrrrHoro 3a3eMneHr{r BbrBoabr cereBbrx Kono.qoK ucnoJrb-
3yeMbrx npu6opor uoryr 6urr coeauHeHbr c oanofi I,IJrrr c HecKoJrb(l,tMI,I Toqr(aMl,t
3a3eMJren[r cerr.r nepeMeHHoro roKa. Kopnyca ar(ceJrepoMerpoB, 3aKperrnenHbrx Ha
3a3eMneHHbrx o6rexrax (nanpnrvrep, MilrrruHax, KoHcrpyxur{f,x r ,qp,), raKxe o6paey-
K)T TorrKx 3a3eMneHl{r. 3ru roqrr,r Moryr Haxoal{Tbcr Ha noreHlluarax, 3Ha'{rrelbHo
orruqaroquxc.r Apyr or apyra. Crasannoe cnpaBearr{Bo HMeHHo B npoMbr[rneHHbrx
ycnoBnrx, rAe Hcnonb3yeuoe o6opy.uoeaHl,re iracro He3a3eMJreHo llnu 3a3eMJreno
HeHaaexHo qepe3 (oHTypbr, o6laaarcque orJrfiqaroulrrMcr or HyJrr r,rMrreAaHcoM.

9rpaxrr [crroJrb3yeMbrx l(oarcuaJrbHbrx xa6eneft qacro coeAr{HeHbr c [raccn H r(opfiy-
caMr Bxo,qrulux B cocraB nu6porvrerpuvecxrrx cHcreM npu6opoo. IIIaccu oraemxux
npu6opou nroryr 6urr 3a3eMJrenbr. CneaosareruHo, grpaubr coeAilH[TeJrbHbrx Kaft-
nefi, ruaccn anlaparyphr il MeraJurrrqecr(fie (opnyca conpnxacaroulnxcfl apyr c apy-
nou npu6opou nroryr o6pa:orarb KouTypbr 3a3eMJreHHr, qepe3 xoropbre MoryT npo-
TeKaTb laxe 3aMeTHbre [apa3[THhre ToK[.
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3.

O6pa:oraxue KoHTypoB 3a3eMreHr,!.r conpoBoxaaercr yBenr.rqeHileM $ona nepeuex-
Horo ror(a r4, cJreaoBareJrbHo, noMexaMu c .{acrorofi cern. 3TH noMexu HaJrararorct
Ha [ccJreAyeMbre cfirHaJrbr r,r fiplrBo.qrr r< yBerr,lqeHurc norpeurnocrefi npil r{3Mepenr.r-
tx, aHaJrH3e n/wuperucrparluu Mexanuqecxrx xole6anufi. Bo ils6exaxue coorBer-
crByloq[x :arpygnennfi neo6xoaupro flpeaorBparlrTb o6pasonanue r{nn pa3oM-
KHyTb yxe co3aaHHbre r(oHTypbr 3a3eMneHHr, qepe3 KoTopbre B npoTHBHoM cnyqae
nporexaror napa3urubre roru. IzlcnonsgyeMbre Mero,ubr paccMarpuBalorcr HHxe.

l. O6ecneqenne coeAr,rneHr{.f, nclonb3yeMofi annaparypbr c oauofi n nxrur oaxofi
o6urefi roqxofi 3a3eMrreHnr fl npoBepr(a HaaexHocrrr coorBercrByroqero ron-
Typa 3a3eMneHHr.

flpurvreueHrae flpeaycr.rnurenefi, 4onycraroult{x orcoearrHeHr,re 3KpaHoB ra6elefi
Ha Bxo,qax or BHyrpeHHr.rx rur.rH 3a3eMJreHr,n, T.e. flpeAyc[nxreJrefi, paccrrxraH-
Hrrx Ha pa6ory B pexuMe He3a3eMJreHHoro sxoaa. 3a 6oree noapo6uoft nH$op-
Marluefi uoxno o6parr,rrrce x paegeny 3,6.

O6ecneqexue na.uexnoft euexrpuvecxofi u3orcrluu Mexay lrcrloJrb3yeMbrMr,r aKce-
JlepoMerpaMr.r u xccneayeMbrM r.rJrr{ ucnHTyeMHM o6beKToM. C coorBercrBy-
rctqefi qeJrbro r{cflonb3yrorct n3onr{pyrorrlHe KperrexHlre lttntlJrbxl{ H cnro.qrHbre
rrpoKJraru(H (cru. paraen 4.5.l).

B npoururuennux ycJroButx qerecoo6patxo npr,rMeHrrb KoMrrJreKTbr, coaepxaq[e
aKcenepoMeTpbr c cuMMeTpr,rqHbrMx BblxoaaMu u 3neropnqecKr,t I,r3oJILrpoBaHHbrMn
ocHoBaHusMr.r ll 4r.rSSepexquaJrbHEre npeaycunr{TeJrl{. Arceleporvrerpbr c crrMMe-
Tpr,rqHbrMr,r BEIxoaaMr,t H SneKTpurrecKu r,r3oJrl.rpoBaHHbtMu ocHoBaHrrrMr,t M:lJro qyBcT-

Br.rreJrbHbr K Bocnpr{Hr.rMaeMbrM coeauHureJrbHbrMn ra6ensMu noMexaM gner<rpo-

MarHfiTHoro npoucxoxaeHrrr. I,Icnonrryervrue coBMecrHo c TaKHMH axcenepoMerpa-
Mu coe.quHilTeJnnrre xa6euu coAepxar aBe xuJrbr c HHAnBHAy:rnbHbIM[ gKpaHaMu,

Bocrrpuur,rMaroquMil HAeHT[qHbre noMexu. Au$OepenquanbHbre npeAycrurr{TeJril or-
Aaror BbtxoAHbre curHarbr, flponopquoHa:rrHlle pa3Hocrrr coo6ulaeMbrx uu o6ouux
xuJraMH coeauHnTe;rbHbrx ra6enefi curHanoB, Tax rar ucnoJrb3yeMbre ar(cerrepoMe-
Tpbr r,rMeror cr{MMerpilqHbre Bbrxo,qbr, coAepxarque 4uQQepenqna.nbHbre npeAycr{nil-
Terru KoMnJreKTbr npaKTr{qecKrr coBeplreHHo HcKJrroqaror o6ycnoBnrrBaeMbre rrpu-
cyrcrB[eM gJlerrpoMarHurHbrx nonefi rroMexr.r tl lxyMbr. Orueruu, r{To ynoMJtHyrbre
KoMnJrercH Tarfxe crofiKu B orHorrreHr{u noMex, o6ycnoBJr[BaeMbrx KoHTypaMr{ 3a3e-
MJIEHU'.
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5. KAJILIBPOBKA II TIPOBEPKA AKCEJIEPOMETPOB

5.1. BBEAEHIE

Tounoctr, Ha,qexHocrh r{ yHr-rBepc:rnbnocrr nbe3o3neKTpnqecxr.tx aKceJrepoMerpoB
TeprrrcT cBoero 3HarreHnr B cflyqae, ecnu HeJrb3r o6ecnequu flpocnexr.rBaeMyro cBr3E
pe3ynbraroB ocyqecrBnseMbrx npx noMonlfi 3Tl{x aKcenepoMerpoB raccreAosanlfi
MexaHr.rqecrc{x xoae6antfi c a6conrorntruu 3TaJroHaMr earrHtrrl coorBercrByrotq}lx
Qlrsuvecrxx BeJrHrrr{H. I-lenr ralr.r6ponxu 3aKrroqaercq B o6ecne,{eHuz rarofi cBA3Lr 

^,cneAoBarenbHo, B npl,raanHr.t 3HarreHus napaMerpaM ucno-nrtyeuofi annaparypbr r.l

Puc. 5.1, Ilpmvep ua4uBz4yatrbHoFo nacnopra aKcenepoMerpa Qapmu Bpnnt n
Knep (yuacrox, coAepxauafr HH4rrBnTylurbao onpe4enennbre rr HoMrrHiurb-
Hbre 3wa.reHal pa3nH.rHhrx napauerpoe)

140

Calibration Chart tor
Acceleromeler Type 43811

serirf  No. 1&Ao-!.1.L

Rctcr.nc€ Seniliyitt .l 50 Hz, looms-2

ano ?J. "c

ch..g. sandtivitt'. 3tl7 pcnt-2 or .?.aqs pclg

Voli.gc Scn.ilivitt' (incl AO 0038)

. . . . . . . . .XL7.5.. . . . . . .  mv/ms 2 or . . . . . . . . .  . . . . . . .2.ht i .  mv ro
{Vollag€ Pr€amp Input Capacitance: 3,5pF)

c.prcit.nce (inct cabte) | ltY pF

TtPiql C.p.cil.nce ot cable AO 0038 110pF

Uttimun Tranav-aaaa Setrailivily
(al  30Hz, looms-2) . . . . . . . . . . . . . . . . . . . . . . . : .  l t$ %

Typic.l Und.mped N.turll F?cqucncy 51 kHz

Ttplcal Tranavaraa Feaonanc! Frcqucncy, using Ex-
citer Table 4290, wilh accelgrometer mounted on a ltta-
nium cube by a 10 - 32 UNF-2A steel stud, mountlng
torqu€ 1,8Nm and greased wrlaces:

'| 0 kHz

Polaally ls positlve on the cenler of the conngctor for an
acc€l€ntion dir€cled trom the nounting surtace Into lh€
body ot lhe acc€l6rometer

Realalan@ mlnimum 20000MO et room t€mp€aature

oa*: .3.(r . ! . .Ql. : . . . ! .9. .1. . . . . .  s isnalur€: 1. . ,Q,

I  g = 9,&7ms-2 or loms-2 -  1,029 I

r Thiscalibratid ls Uec€ebb to th Nalod Burouol Sbndrrds
Ws3hlnglon D C

EnYirdilanlal:
Hunidilt: Welded, Sealed
tampt.lluE R.nge: -74 to +25O'_C (-10O to +,1E2'F)
tlar. Shsl Ac4larallon: mkms-' oeak
Ttpic-.| [.en.lic S.n.iliyitt (50H2 - O,O3 T):
1 ms_z/T
Ttpiol A@u.llc S.n.lllyily: O,OO2ms-2 at tsadB SpL
12 - looHzl
Ttpictl B.x ^St..in Sd.lllylly (at 250pr in base
plane): 0.01 ms-'//.
Itpic.l TcdFEr.lur. Tr.n.i.nl S.n.itiyilt (3Hz LLF):
0,1 ms- ' / 'C
Sp.cilic.lion. obtained In accordance with ANSI 52 1 l-
1969

Phy.icrl:

15 mm
Elaclrical Coon@lor:

^ Coaxiel t0 - 32 UNF-24

IND\./
t atarilk Titanium. ASTM Grade 2
Sanring Elanant: Piezoel€ctric, typ€ PZ23
Wlighh 17 gram
Conrlruclion: Oelta Sh€ar
Iounting ?h...d: 10 - 32 UNF-28
loonting Stod: 10 - 32 UNF-24 x13 mm, sl@l
toonling Su.trcc Flalncaa: <spm
tounline Torque: Normal 1,8Nm Min 0,5Nm
Max 3.5Nm
s.l.mlc Xlrt 6,6 gram
C.nl.r ol Grritt ol glirmic l|aar! 12,1mfr lrom
mounting su,lace on c6ntr6l arls
C.nl.r ot Gt.yllt ot Ac@lTomlla.: 9,2mm lrom
nounting surlace on cent,al axls
For turther Information @ B&K 'Pi€zool€ctrlc Acceler-
ometer and Preamglltlgr" hEndbook

Pet DK 131010r&r2



coxpaHeHr.ru Hy)KHoFo aoBepltTenbHoro ypoBHt nonyqaeMblx npfi [oMolIIu 9ToI{ an-

naparypbr pe3yn6TaroB. flpu ucnurauutx u npoBepKe nonyqarorct aaHHbIe, cnoco6-

crByrouue onpeaeneul,Irc ycroeufi orpyxarouefi cpeabl I{ fipeaenoB anana3oHoB' B

Koropbrx aeficrsnrerlHnr pe3ynbrarbl ranr6poutcl.t u, cJreaoBareJlrno, o6ecneveua u

coxpaHeHa ynoMcHyTag Bblrxe lpocnexl,IBaeMa.t cBq3b c yql,rTbrBaeMbrMlr 3TaJ]oHaMLl.

Axcereponerpn Quprvu Epronr u K:sep noaBepralorcfl B npoqecce [pol,I3BoacrBa

noapo6nuu ficflbrraHrqM, flpoBepl(aM Lr KoHTponIo (aqecrBa, IIenbIo Koropblx qBrt-

ercs o6ecne.reHr,re nyxnofi HaaexHocrr,r, cra6uruHocru L MaJroro pae6poca napaMe-

rpon. Orgenrxue a(cenepoMerpbl HaKoHeu EHAHBHAyirnbHo raln6pyrorce u cna6xa-

rcTCr lacnopTaMu, co.qepxaqr,rMr,I cooTBeTcTBylouue TexHrrqec(ile aaHHbIe.

Teprvrunou xa-nu6porxa qacro o6ogna.IeHo JII{IIrb olpeaeneHne qyBcrBuTerbHocrn

ar(cenepoMerpa. OAnarco, gTor repMI{H 6onee ruupor I{ B coaepxaqeM pe3yt6Tarbl

xa.nr6ponru rracnopre aKcenepoMerpa ra(xe [pLtBeAeHbI ero aMrlnnry,4Ho-qacrorHat
xapaKTepr,rcTr{Ka, 3HaqeHlrt eMKocTr,I I,t Maccbl, oTHoctuuecs K ycnoBnsM olQyxa-

roulefi cpearr napaMerpbr u .up. Kaxaufr axcenepoMerp Qupnau Epronr n K:rep

cua6xen rrHAuBuayiLJrBHbrM nacnoproM, coAepxarrleM KaK onpeAenenHbIe B fipoqecce

raru6ponxlr r.rHAr.rBr.r.uyanbHbre aaHHbre, Tar( I,I HoMI{HaJrBHHe 3Ha'{eHI,Ic napaMerpoB,

o6runx uN6poaarqrrtaM coorBercrByrouero rfina (cna. pnc. 5.1, 5.2 n 5.3).

-  Oat€: Potent ioheter:-Zerolevel:-  D A B C Lrn

-ow€r Lim Froqj -Hz Wri trng S;Ed:-mm/sc PaPer Speed:-mm/sec

Pnc. 5.2. Ilpuuep tl4qwBnqyaJrbHoro nacnopra aKcenepoMerpa Snpruu Epnnn n

Krep (yuacrox, co4epxaunft Hu,qrrBtrayaJrbao 3aperilcrpIlpoBaHtyIo Kprr-

Byro aMnnary.nfuG,racror4ofi xapaxtepncraxn)
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Schemrlic D.rwihe of Ercile. 4290:
(Modlfled laboratory relerence)

122 2r2 442 5r2"F
79or9t

talerial: Stainlesg si@l

M... ol Ercild l.blo: 160 gram

tounlad Raronrnce Frcquency obtained on
the Exller 4290 using th€ r€commend€d
mounting t@hnique is shown on lhe attached
indlvidual Frequenct Reapontc Curve

[ounllne Tchniqca:
Examlne lhe mounting sudace toi cleanliness and
amoothnesS
ll n@essary. machine sudoce to lolerancas shown in
schematlc drawlng ol Calibr6llon Exclter 4290
Faston the 4383 wlng a 1 0 - 32 UNF-24 stud Take care
not to 6xc@d lhe r@ommended mountlng torque and
that lhe stud doos not bottom In the mounting hol6s.
A thln lllm of oll o. gre6* betw@n the accalsrometer
and the mounthg surfac€ helps achleve good contact
6nd lmpro$ mounting stlftness.
For olhs typ€s ot mounllng, s@ B&K "Pi€zo€l€tric
Ac@lerometer and PreamDllllq" handbook.

Pnc. 5.3. Ilpuuep rrH.urrBtrayitrrbmoro nacnopra ancerepoMerpa qfnpvu Eprott n
Krep (yuacrox, co,qepxcauufi o6wyp nnQopMarran)

llgraraeprufi s raHHofi DraBe Mareprran He .sBrrerc.q noapo6unu onucaHueM Me-
roaux xaru6poBxr,r axceJrepoMerpor. CoorrercrByroxran un$opmaqur npeaycMorpe-
Ha B uncrpyKrII{f,x no gKcrlnyararrun ucnoJrb3yelrofi npn xa.nr,r6porre ra6poaanr,rxon
anflaparypbr Qnpnru Eprclr u Krep. Oasaxo, r 4anuofi rnare no4po6no paccMarpn-
Barorcr npuHrlfinbl u MeroAbt xa:ru6poam, [poBepr(n n r.rcnuranr.rfi aKceJrepoMerpoB

$np*ru Eprons n Krep.

5.1.1. Ilpurxnu n qenn xa:nr6poBKr axcenepoMerpoB

OcHosHofi uenrro rann6poBKr,r axceJrepoMerpoB rBrsercr o6ecueqeHue npocJrexr,rBa-
elrofi cns3u pe3ynhraroB ocyulecrBJrreMbrx rrpa ux noMorr{u llccne.qosaHlfi MexaHI{-
qecrrrx xone6aHrfi c a6conrornhrMrr gTaJroHaMu err{Hrru coorBercrByroulux Qnsu.re-
crcrx BeIIIqHH tt, creAoBareflbxo, o6ecnevenue o[peAeJreHHofi crenenq rortnocrr,t,
Bocrrpou3Bo[r{Mocrn H .EocroBepHocrn. Ounaxo, pr,uoM c srofi ocHogHofi uenrro
xa.nn6poara axcelepoMerpoB qacro ocyqecrBJlterc.n no 3axouoaaretrbHbrM rdJru
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OcsoBtsHa Ox3xc@(xc MsqraN:
4iH4 MrcCA, EpC4 rcXr TCMnCpaTypq rcnf,qem Beuema, cna cBaa

MruyHapo$uc r HqBoHubxHe Mmponorxc@xrc opmRr3aux:
M4OAH OnpCASeHtr @f,OEHHX X trFtr3@[HX eAqHrq

Merponomcqxfi oAd:
no&pxa trcpBxqxHx Iaflf,NoB Ha
@HOre @XOBflHX X n'DIIBOAHNX
eaxHxq, noBepxa (a6cdmHHfi

MfrOA Ur MAOA Cp&HCXXT,,
oSpaeqornx Ftqgror E cp&scHH

MdporoBcExxc D6oparcprr:
noEpxa ncpBrqHEx o6psuoEEr
FTcxxoa c npffMCH€HrcM cn@o6qrDyFqrf,
nepc4{e rMcpoB qrHrq mnaPaTypN
c npocnffia&Mofr cE !m c TuoHaMrt
trokpxa (a6cqrcfrNf, Mm! mx M6o!
cpaiHeHh) o6fqoBHx traflxxoB @ cpaHeHxt

l - - - - - - - - - - - - - - r
D6pa3uoBuc lanxx, p cpuxcxxrl
L ________ _____J

notusoBagB Br6poMerpf,sacxofi antraparypH:
tro*pxa pa6ocf,r o6puuoerx aettrroa MaoaoM cp&ffcxxr,

xuh6poBxa x3MeprrubHHx aafl txoB

I Pa6o{f,c o6psqoBNe Eflxx{ |

Puc.5.4. Odnlas cxeva no4.taaeHnt gTanonoB Ir o6pa3qoBbrx Btrdpo\artrilKoB

(oHTpaKTHbrM IIpuqI{HaM, ar.rKTyroulr4M aTTecTarll{rc c yKa3aHr,reM ToqHocTu a(cefle-
poMeTpoB, Bo3MoxHo c yqeToM MexayHapoaHbrx cTaHAapToB r.r pe(oMeHAaqnfi,

Ilpr,r nparruvecKoM rrprlMeueHl,lu axceJrepoMerpoB He r,rcKJrroqenbl cl{Tyaqilrr, B r(oro-
pblx yKa3aHHSre B cooTBeTcTByuqux naclopTax aaHHbre He nepeKpbrBaroT AeficTBr.r-
TeJrbHbre ycnoBr.I' 3Kyc[JryaTarlq[ STux Br.r6poaaTqr,rKoB B orrpeAeJleHHblx cr{cTeMax
r{Jrn oKpyxapuilx cpeAax. B rarux cr Tyarlurx Heo6xoar,rMo ocyqecTBl{Tb cfleqrlanb-
HyIO KaJrI{6pOBr(y, COOTBeTCTByTOqyT ycJroBr.rnr SKcrrnyaTarlu[ H o6racTn IIpuMeHe-
HIt aKcenepoMeTpoB. oTMeTnM, rrTo flacnopTbr r.r3roToBlceMblx u BbrnycKaeMbrx

Qupvofi Epronr u Krep axcenepoMerpoB coAepxar aarrHbre, a,qexBarHEre B 6orbur[H-
crBe o6racrefi npilMeHeHlt nocneAH]rx.

flpoaepra annaparypbr n coAepxaurnx ar(ceJrepoMerpbr cllcreM rBJuercr BaxHofi
qacrbro [poqecca KanH6poBKr,r. C(a3aHHoe oTHocr.rTct r.rMeHHo I( cJIoxHbrM
cr.rcTeMaM, coAepxauilM MHoro npl,IoopoB r,r ycTpoficTs. Oulu6xx, cBr3aHHbre c He-
IlpirBr{mro olpeaeJrHH6rMu o6ruefi vyrcrruTeJr6HocTbro, KogoonuueHTov. ycr/.jlletc.r.fl tr
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T.a. cficreM, Moryr 6brrb r,rcKJrroqeHbr nyreM 66rcrpofi nporepxr,r. flpunquntr u
MeroAbr rarofi uponepxu paccMarpr,rBarorcr n pasgene 5.3.4.

flpexge qeM rpucrynurr x xaru6poare a(ceJrepoMerpa, qerecoo6pa3uo r.r3Mepnrb
ero aMnflI{TyAHo-rracrorHyro xaparoepucrrrry, Ha ocHoBe sroil xaparrepncrr.rru
Moxno onpe.qeJruTb, Haxo,qr.rrcs nr.r xalu6pyeuufi arcelepouerp B HarexHoM cocro-
eunr.r. HeperympHocrb KpnBofi aMnnr,rryAHo-qacrotnofi xapaxrepucrHr(r{ yKa3brBaer
Ha Herraaexnoe cocrorHue aKcenepoMerpa, Ha orpauur{eHue ero pa6overo qacrorHo-

ro Ailarra3orra ilnu aaxre Ha ero BbrxoA r,r3 crpor. B coorrercrryrouefi clrryauulr
xalu6ponxa a(cenepoMerpa He r{Meer cMhrcra, TaK KaK ee pe3ynbrarbr Boo6ule He
aeficrBurenbubr. Oruerr,ru, qro cBq3anHbre c r.r3Mepeur.reM r.i perncrparl[efi aunnn-
TyaHo-qacrorHbrx xapaKrepucrnx ar(ceJrepoMerpoB Borrpocbr norpo6Ho o6cyxAa-
rcTCr B pa3AeJre 5.4.2.

5.2. CXEMA IOAIII,IHEHI,I' gTANOHOB I.I OBPA3UOBbIX BI6POAATTII'-
KOB

5.2,1. O6urar cxeMa noaquHeHrf,

9ro6rI rrcxnrcqurr xeo6xoar.ruocrb r,tHAr{Br.r,qya.urnofi a6colprnofi ranr-r6ponxn ra-
xqoro an6pogarquKa, rlerecoo6parno coagarb u ycraHoBnTr sQ$errnrnyro cxeuy
floarruneHr.rr graJroHoB r.r o6paaqonnx aarqnKoB. Coorrercrnyroqilr cxeMa noxa3aHa
ua puc. 5.4.

O6paeuorue nu6pogarvurn orHoccrcr K onncbrBaeMhrM HHXe rpeM rpynnaM.

l. Ileprnvxue o6pa3qoB6re Aarqrlxrl (nepnnrnne araaonu). A6colrornuu Mero,qoM
xa.nu6poaxr,r ycnoBHo Ha3brBaerc.s uero4, cnoco6crnyrcuufi oflpeAeneH]rrc a6-
conrorHofi qyBcrBr.trerbHocru ru6poaarqnr<oB_ B ocHoBHhrx HJrlr [poH3Boagbrx
eAlHr{qax cooTBeTcTByKtulefi suruvecrofi BeJlr{qflHbr, Hanpr{Mep, B ear,tHr.ruax
Mexlynapolxofi cucreuu eAIrHr{q (CI{). Bu6poaartlr-rx, noBepennarfi a6-
coJIrorHbIM MeroAoM, ffiilrreret nepBnrrnbrM o6pa3qoBbrM rarrruxoM (eralonorvr)
lr o6pa3yer r,rcxoaHoe 3BeHo B cxeMe noartuHeHrrr gTaJroHoB, Oruetr.ru, vro
rrepBr,tqxlre o6pa3qoBbre aarqr,rKn xpaHrrcg B MexayHapoaxbrx u Haur{ouaJtbHbrx
r.rHcrlrtyrax craHAaproB nnr,r Apyrlx yqpexEeHurx, 3aHr.rMaroq[xcg craHAaprlr-
3arlEefi, r,r B noBepoqHbrx na6opaTopr.rrx.

2. O6parqoane Aarqilrof AJrr cpaBHeH[r. Ornocflrluecs x srofi rpynne o6pa3rloBbre
Bu6poAar.rr.rKn fioBeprarcTcc Kann6poBr(e B ynoMci{yrbrx Bbrlue HHcrHTyrax trrr],1,
na6oparoprux, lpnqeM ralu6poera ocyulecrBrrercc rrJru Mero,uoM cpaBueHur c
nepBnqnbrM gTarroHoM, xnu a6contotttbrM MeroaoM.

O6paauoane ru6po4arvuxr.l Anr cpalnenr.rr lrcrroJrb3yrorc, npv B3ar{MHoM
cJrr,rqeHuu, c[oco&TByKtr[eM o6ecneqeHfiro cornacoBaHHocrrr Mex4y 3aHI{Ma-
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K)uIHMUC' noBepr(Ofi Br.r6poaaTqr.rKoB r.rHcTrrTyraMr4 H na6opaTopHqMu. B cooT-
BeTCTByroqeM npouecce Ta(xe ycTaHaBflvBae"tc'. HyxHar flpocJrexr,rBaeMaur cBr3b
c nepBuqHbrMu 3T:uroHaMn Merponoruqec(ux yqpexreH[fi. 9ra cssgn aaer Bo3-
MOXHOCTb Onp€.qeJreHr,rr yqpex.qeHqr unw r{Ilc"tv'tyTa, oTBeTcTBeHHofo 3a corna-
coBaHHocrb noBepoK, ocyruecrBrceMbrx noBepoqHbrMu ra6oparoplrrmu. CleAo-
BareJrbHo, npoxa,ru6ponaHHbre [oBepoqHofi na6oparopuefi gu6poaarqrxu Hecyr
o6osHa.{eHr,re ,uarquKoB c npocnexr,rBaeN,rofi cscgrb c gTiuroHaMr,r yfloMcHyroro

YqPC'(AEHI,I- T,IJII{ ITHCTI{TYTA TIO CTAH.UAPTH3AIIAU.

3. Pa6oque o6pa:qonue,qarqrlnu. Ornocsll]recc x sroft rpynne o6pa3rroBbre aar.ril-
Kr,r r{crroJrh3ylorcr B ttaqecrBe pa6oqux ar:IJroHoB npu xaru6poaxe 4pyrux nr.r6po-

aarqr,rKoB MeroaoM cpaBHeHr,rr. Pa6o,{ue o6pa3qoBbre,qarquxr,r noBepcrcTc.fl 3aHr.r-
MaroulHMct craHAaprr,r3arlfiefi yqpexgeHneM, uHcrr.rryroM no craHAaprr.r3arlurr
unn noBepoqHofi:ra6oparopnefi, npuueu B coorBercrByrorrleM npoqecce HcnoJrb-
3yercr I.IJIU Meroa cpaBHeHus, vrilvr a6conrorHrrfi rreroq, 9tu aarqr.rxra ilepvo4u
qecKr,r [poBeprrcTcff r.r KoHTponupyrorcc c rroMoulrro o6pasqoarrx aarqr,rKoB Art
cpaBueHur. Tarr,rrvr o6paroM ycraHaBJrr,rBaercq HyxHar npocJrexr,rBaeMaq cBr3b

anr r{cfionb3yeMbrx Ha npaKTfiKe rrsMepureJrbHbrx ru6po4arvuron.

5.2.2, Cxema noaqnrreHrlr 3TaJroHoB u o6pa:qonux aarqnroB Qupmu Eprcat u Krep

Ocnonnrrn Bn6poaarq[(oM, ilcfloJrb3yeMbrrvr Quprvrofi Epronr n Ktep upu ra.nr,r6po-
BKe, mrqercc araronnufi ar(ceJrepoMerp 8305 (ctt. puc. 5.5).

SrarouHrrfi axceJrepoMerp 8305 mntercc BbIco(ororIHbIM, Ha.uexHbIM u cra6uar-
Hrrrvr sx6poAatqilKoM, qyBcrBnreJrbHbrM K ycr(opeH[rc MexaHuqecKl{x (one6aHl,Ifi u

coaepxarrluM 3axperuennble B ueHTpe fi pa6oralollne npu cxarlrn rIbe3oSJIeMeHTBL

3ru uregognervreHTbr r.r3roroBJreHbr H3 TulareJuro oro6pannoro r,t cnequanbHo noa-

foroBJreHHono KBapueBono Marepl{ana PZ 100, T.e. r,r3 Marepr.rana, orn[qaroruerocc
Marofi qyBcrBr,rreJrbHocrbro x 6ucrprru u3MeHeHLItM TeMneparypbl H ucxrloqilTerb-
Hofi aonroBpeMennofi cra6r.rnrHocrbro flapaMerpoB. Peer6osoe orBepcrue B BepxHefi

Pnc.5.5.9ranonnuft aKcurepoMerp 8305 Qupvsr Epnnr w Krep
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Pac. 5.6. Kutu6posounufi ua6op 3506 Qupnrrr Bpnnt u Krep

qacru Kopnyca aKcenepoMerpa 8305 cnoco6crByer Ha,uexHoMy Kp€nneHr,rn ar(cene-
poMerpoB, (aru6pyeMbrx MeroAoM cpaBHeHr{r (crvr. pa:aen 5.3.).

OrAelrnue axcenepoMerpbr 8305 noneprarorcr Ha 3aBoae-Lr3roroB[TeJre a6corror-
nofi ra:u6porre c rroMoxtbro na3epHoro unrepSeporvrerpa (cM. pa3Aen 5.3.1). Orue-
TrrM, qro Qaprvra Epronr r,r Krep raKxe rrocrzlBJrrer xanu6pooovnue Ha6opu 3506,
coAepxaqr.re noBepeHHbre coBMecrHo c noMourbro na3epHoro nHrepQeponrerpa rra-
ronHnfi iu(cenepoMerp 8305 u ycrrurelr-$opnanporareJrt crrrHaJra 2626. Kall*t6po-
so.rxbrft na6op 3506 noxa3an na pr,rc. 5.6,

[ra na6opa 3506, ucnonrsyeMbrx noBepovxofi ra6oparopr.refi $uprvru Epronr u
Krep, no4neprarorcs rteplloArrqecroft rroBTopnofi rarN6ponre, ocyulecrBJrreMofi qe-

pe3 TorrHo olpeaenenHrre r-rHTepB:rJrbl BpeMeHr{ Haqnonanrnuu 6ropo craxgaproo
CIIIA. 3ru na6opu cBJU[orcc npe,qycMorpeHHbrMr,r .uJrfl cpaBHeHHr o6pa3uoBbrMu
cpeacrBaMn, FapaHTHpyIorrIHM[ couracoBaHnocrb rroBepKn na3epHbrM nnrepQepor'ae-
rpou Qupuu Bprcnr u Krep u ycraHaBJruBaroqrlMr.r npocJrexnBaeMyro cBs3b Bcex
r{3roroBJrreMbrx u Bbmyc(aeMblx aKcenepoMerpos 8305 c [epB[qHbrMu graJroHaMu rr
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o6pa3qoBbrMl,I Aarqr,rKaMr,I ynoMrHyroro Btrrle HauHoHil;rbHoro 6rcpo crau,qapron
CIIIA.

B pacnop.exennr,r HMeercr rarxe na6op nepBr,rqfibrx o6pasrqonrrx axcenepoMerpoB r{
coorBercrByroqr-rfi gononnr.rrelrnnfi ua6op. flocneanufi He BbrBo3r.rrcr u3 Aarukr u
cnyxHT B r(aqecrBe pe3epBa IIA cilyllafl floBpexaeH]lt oaHoro Hnr{ Hec(oJrb(r,rx

,uarrru(oB r,r3 yrroMruyroro na6opa nepBr,rqubrx o6pa3qoBbrx aKcenepoMerpoB.

Bce gpyrue a(ceJrepoMerpbr Qupurr Eprcnr x Krep nogneprarorcc 3aBoacxofi xanu-
6ponxe, ocyulecrBJrfleMofi ueroaou cpaBneHr,rq c rpI,IMeHeHr,reM noJryaBToMarr,rqe-
cxofi ycraxoaxlr coaepxauefi aKceJrepoMerp 8305 s raqecrse pa6overo sranona.

.(nn nporepru ranu6porovnrrx cucreM, r,rcrronb3yeMbrx rlexTpal4n cepruca rpuplrrr
Bpronr r,r Ksep u uorepovnrruu na6oparopurrMx B pa3rr,rrrHbrx crpaHax MHpa, npeA-
ycMorpeH cneqnanrnuft xa6op o6pasuoaux au6pogarvaKoB,qJrr cpaBHenuq. VuoMq-
Hyrbre rreHTpbr n na6oparopr.rlr ocHarueHlr xanlr6porovnrrMn crrcreMaMr{ 9559 (cu.

pa:aer 5.7.1), cnooc6crryrcqur"ru xa.nr,r6ponre nu6po,uarvnxoB MeroAoM cpaBHeHl.rt,
t-r ocyulecrBJrrrcr xa.nu6ponry a(cenepoMerpoB aJrr nonb3oBarenefi. OruerEM, r{To

crrcreMbr 9559 rarxe sQQerrr,rnnu npu olpe,qeneHrrr.r apyrlrx [apaMerpoB axcenepo-
MerpoB r npN xa.nr6porre n3Mepr,rrenbnux uuxpoSouor.

CneAosarenrHo, Snpuofi Eprolr u Krep ycrauoueHa gOQeKTHBHlur crlcreMa noAttt{-
HeHr.rff graJronon u o6paruoarrx ru6poaarvuxos. CootnercrByroq:rt cxeMa yqI-ITbIBa-

eTcr Kar( B rrpoqecce [Por 3BoacTBa I,I KoHTpoJrr H3roToBJrteMbIx H BblnycKaeMblx
ar(ceJrepoMerpoB, Tal< u npx norroprofi rarrn6poaxe E npoBepxe Hcrronb3yeMblx Ha

rrpaKTr,rKe ar(ceJrepoMerpos, Cxel,ra noAqItHeHI.Is graJroHoB r.r o6parqoorrx eil6poAar-
.Il.rxor r$npurr EproD u Krep, noxasauHar Ha pHc. 5,7, ycrauanluBaer rlpocnexlrBa-

eMyro cBr3b c nepBr.rqubrMr.r 3TaJroHaMu r cnoco6crryer coxpaHeHl{rc :rofi cst3u Ha
nporD(eHr{r{ anHTenbHoro BpeMeHr,r 3KcnJryaraur.ril oraenbH6rx :rxcenepoMerpoB.

5.2.3. [Iorpeurnocrb MeroaoB xa.nn6poaxu

flpex.qe qeM npr,rcrynr{rr r o6cyxgenr{K) cBr3aHHbIx c florpelrrHocrbro MeroAoB

ra:rr6poarr.r BorrpocoB, neo6xoArauo noAqepKHyrb pa3nuque MexAy npocnexu-

saelrofi dsstrro c gTalroHaMt ra.nu o6pauorrrMfi.qarrlrlxaMu Ir [orperrrHocrbro Mero-

4or xarrN6ponxfi r coorBercrByroqux pe3ynrraros, Haruqlre npocnexunaeuofi

cBr3H fapaHTupyer Jrr{rrrb cornacoBaHnocrb c graJroHaMr,r u o6pasqosrrMu AarqHKa-
MH, llMerouluMHcsy tr/rrilrr rloBepceMblMil MerponornqecrxM]r rrHcrllryraME rI yqpe-

xaeHrrrMu, n coxpaxeH[e oflpeaeneHHblx rlpeaeJroB rlorpelrrHocru npu ralu6ponxe
sg6poaarquros. CneAonarenrno, npu nprrMenenulr n xann6poso.{Hofi na6oparopuu

cpeacrB u MeroaoB xaax6ponxu c florpellrtocrbro, uexruefi [orpeluHocrl Hcnonb3y-

eMbrx yqnrbrBaeMhrM fiHcrnryroM rro craHAaprlt3aulln anfiaparypbl u tvreroaog, o6-

uas [orp€urHocrb ocyqecrBfifiervrofi ynourrryroft na6oparopuefi raln6poaru uexr-

tue rrorpemHocru ranu6poaxu, nporr3Bo,unMofi uerponorr.ruecr<uM 3aH[MaKtuIuMcc

r{HcTr,ITyTOM r{nll COOTBeTCTByIOqI4M yqpeXIeHI eM.
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9to6rr aaru Bo3MoxHocrb ouer{Kr,r npucyrqnx pa3nr,rrrHbrM MeroaaM ranu6ponru
ru6po,uar.ruxor norpeurxocrefi, neo6xoaurro o6ecne.rurb HenpornBopequBocrb or-
Hocru1uxcr K norperuuocru npx rana6posre noHqrufi. (Dr,rprvroft Epronr u Krcp
rrpr,rHrr MeroA, ycraHoBJreHHufi 4oryrvrenrou l$ 3003 Eprraxcxofi noaepovnofi
cnyx6rr. 9ror 4oryrrexr onpeAe:rrer npurarr,re [orperrHocrr npr xa:ru6ponxe
eauHcrBeHHoro 3HaqeH[r (+) c yxa:axneM aoBepr{TeJrbHofi eeporrnocrn, c roropofi
coorBeTcTByrorqee I.IcTHHHoe 3HaqeHr.re HaxoaHTcr B onpeaeneHHbrx yrroMrHyTbrM

3HatreHrreM rrpeaeJrax (t). no npaKTr,tqecr<r-rM npuqrHaM qenecoo6paaHo yrrnrbrBarb

EBe cocraBJuroulue oGqefi norperxHocru xarn6ponxu, r.e.

a) cnyvafixyro nonperrrHocrb
6) cucreuarr,rvec(yrc norpeurHocrb.

florpeunocru xarrra6porrr nu6pogar.rtroo a6colrorxuu MeroaoM n MeroaoM cpa-
nnennr no4po6Ho paccMarpuBarorcc Hr.r)Ke.

A6conrcrnufi uerog. flpu npr{MeHeHrr{ na3epHoro znrepQeporvrerpa MoxHo onpeAe-
nurb aMnnnTyay MexaHr,rqecKr,rx xone6anufi c reoperuqecxofi norperuxocrrn 0,02o/o.
Oanaro, npr,t flpaKTr,rqecxoft ralu6ponxe aKceJrepoMerpoB, ocyqecrBJrflenaofi c nouo-
ulbrc na3epHoro r.trrepQeporvrerpa, neo6xo4r,rnno raKxe yqr.rrbrBarb aorroJrHr.rreJrbubre
norperxHocTrr, B ToM qr.rcJre norperrrHocTB n3MepeHr,rq SneKTpr,rqecKoro HarIpq)I(eHu.E
(0,1%), lrcraxeuue Qoprvrn BoJrHbr MexaHrrqecrux xore6aHufi or6pocrona (0,1%),
norperxHocrb u3-3a Ha(noHa gTirJroHoro aKcenepoMerpa (0,2Vo) u o6yclornrraerr,ryrc
[orepeqHlrMu xone6axr.rxun flocnegHero norperrrnocrb (0,1%). CleaonareJrr,Ho, pac-
qerHaJr norpeunocrr ra.nu6ponxu na6opon 3506 u graroHHbrx aKcenepoMerpon 8305

Qupnarr Bprclr H Kbep cocraBtwe't 0,60/o (.uonepzrenura.n neporrnocrt 997o).

Mero4 cpannennn. Haqr.roua.nrHoe 6rcpo cranAaproB CIIIA lcnormyer Meroa cpa-
BHeHnr npx noBepr(e o6pa3qoB6rx nu6poaarvrmon Qnprvrn Eplonr r.r Krep. 9ror
Meroa raxxe r,rcrroJrb3yercr npn ocyuecrBrcemofi Qr.rpuofi Eprcnr ra Krep tasoa-
cxofi (arr.r6poBxe Bcex [3roroBJrreMbrx r BbrnycftaeMbrx axcenepoMerpog. O6rqat
pacqerHar florperxHocrb ralu6porru MeroAoM cpaBHeHEc MeHbrrre uervr 0,95olo. 3ro
3HaqeHse uyxno npu6aanTb K onucaHHofi srrrrre norperxuocrr.r a6conrorxofi xanlr-
6pooxra na6opa 3506 c rervr, uro6u nolyvr,r:rB pe3ynbrrrpyrcuee 3HaqeHue cyrurvrapnofi
norpeurHocrl, K:rnu6poBxr,r MeroaoM cpaBHenur. Cre4onarenrHo, pe3ynbrr.rpyrcqee
pacqerHoe 3HaqeHfie cyrvruapnofi norpeurHocTr.r ralu6ponxn Mero.rloM cpaBHeHng
pasno l,l2o/o (aonepnrerura.n neponrHocrr 997o).

Hyxno no4vepxHyrb, qro yKa3aHHEle Bbrrxe pacqerHbre 3HarreHu.s norpeurnocrefi
rarru6ponrr,r ocHoBanbr Ha flpearronoxeHllr, npr,rMeHeHr.rt Jra3epHoro r,rHTep$epoMe-
Tpa $upMbr Eproar r.r Krep, r.e. orHeceurr r a6conrornouy MeroAy xalu6porxu.
Oanaxo, norperluocrb ocyulecrBrreMofi Harluonarrrxrrrl 6rcpo craHAaproB noBepxu
MeroAoM cpaBHeHur cocraBJrrer l7o. CneAosareJrlHo, c yqeroM 3Toro 3HaqeHr.u,
orHocsqerocr K ncnoJrb3yeMoMy Qaprvofi Epronr r,l Krep o6paruorouy xanr6ponov-
HoMy Ha6opy 3506, Heo6xo,q[Mo coorBercrByrculr{M o6pa3oM yBerfirrHTb pacqerHoe
3HaqeHHe o6rqefi norpeuHocru 3aBo.ucKofi rarr.r6ponrr.r MeroaoM cparnenur. B pe-
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2.

3.

3ynbrare floJryqaercr parnoe 1,38o/o pacqerHoe 3HaqeHLIe cyMMapHofi [orperrrHocrH
K:rnu6poBKr,r. Oruernu, qro rt gToMy 3HaqeHHIo drnocr,Ircc AoBepl{Tenburut Bepotr-

nocrr 9996.

5.3. METO.IIbI KAJIIIEPOBKI4

Meroarr, lcrroJlb3yeMbre npr ocyulecrBnqeMofi c IIeJIbIo onpe.qellnut tlyBcrBl,trenl-

Hocrr{ aKceJreporvrerpoe rann6poBKn, Moxuo no,upa3aeJrl,trb Ha cneAyloqqe rpylrflbr.

l . abcorrcrnue Meroalr, K KoropbrM orHocrrct ocnosaHHHfi Ha npuMeHeHnu na-

3epHoro rurepQepoverpa MeroA 14 Meroa B3alrMnocru

MeTOAbr CpaBHeHsr, x KoTopbIM oTHocuTc.s MeToa cpaBHeHuc c npHMeHeHIreM

coeauHeHHhrx MexaHr{'{ecK[,4pyr c ApyroM aKcetepoMeTpoB

Meroabr, ocuoBaHHbre Ha flpr,rMeHenlrn ralu6paropoa, HaflprrMep, nu6pocrenaos

unu ru6paropoB, c roqHo onpeaeJreHHblMl flapaMerpaMlr (n vacrnocrn, napaMe-

TpaMu MexaHr{qecxr.rx xone6anr,rfi eu6pocrola r,r r.n.).

5.3.1. Kan 6ponxa a6comorxuM Meroaou c nplMeHeHneM rerepHoro unrep{eponre-

Tpa

A6contorxufi nretoa xanu6ponxr.r nu6poaarql,ItoB, ocHoBannufi na npI'IMeHeHI'lH

na3epHoro rxrepQepouerpa, [peabffBJrter rpe6onaHnn I( Ha;rlrluro cJloxHoft I{ cne-

unamnofi alnaparypbl. Cne,qogatersHo, sTor Mero,q He npuroaeH a.lrs exeAnesHofi

npaKTrrKH r{ He Hcnonmyercq HL npx noBceAHeBuoil xann6porxe, HIr rrpu rexyutefi

npoBepr(e aKcenepoMerpoB.

Cucreua, ucnorlb3yeMat ([npuofi Eprcm u Krep npl a6conrornofi xanr'r6porxe
gTanoHubrx axcelrepoMerpor 8305 ra xaru6poaovnrrx na6opoa 3506, noxarana puc.

5.8.

Ocnonnrru ysnoM yrloMtHyrofi cucreurr Qrlprvru Bpronr n Ktep mnrercr nasepnrrft

unrepQeporvrerp Mafixemcona. llrnyvaerrufi attcoxocra6rurrnblM na3epoM cserosofi

nyq HanpaBnqercr Ha BepxHKrIo noBepxHocrb l(opflyca loanexalqero xaln6porxe I

3arperrJreuHoro na au6pocrone arcellepoMerpa 8305. Otpaxaenufi erofi noBepx-

Hocrbro ryrt Bo3Bpalqaerct Ito fiHAeHTrqHoMy rlyrn ]r nonaaaer na ontuqecrufi

pacqenr{TeJrb rry.ra (pasAenuremHylo ruracrl'IHl(y c [oJry[po3paquurvr oepxalou) un-

rep$epouerpa. Pacqennrorr HarlpaBnter qacrb 3Heprxu orpaxeHHoro arceJlepo-

MerpoM 8305 cserosoro Jryqa Ha Qoroenexrpn.recrufi npueuxnr (rfuroauol) unrep-

Qeporvrerpa.,[pyrar .racrr fi3ryrraeMofi na3epoM SHeprrrrr flocryrlaer na ynou-nxyrrrfi

npueMHxK rro [yru, coaepxalrleMy pacuenuTenb nyqa I'I HeloaBl{xHoe 3epralo.

CneAoaarenrHo, rrprl cnoxenfiu yrloMtltyrhlx nrrrue rryvefi Ha axrrlrHofi noBepxHo-
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cTr,r ooTogJrercTpr.rrrecKoro nprreMHfiKa Bo3HuKaIor l,trlTepoepeHrlr,rorrHbre flonocbr. OT-
AaBaeMbrfi gTrrM npueMHr{KoM 3re(TpHr{ecKHfi c[rfiar ycwruRaeTcf,. I,I o6pa6aTHsaeT-
cr cflequajrbHbrM noroMeTpoM, oIIpe.qeJIsroIIlI,IM qucJlo l{HTepoepeHuHoHHbrx rronoc
3a nepr{oA MexaHr{qecxux l<one6anrrft Karu6pyeMoro axceJrepoMerpa 8305, r,e. snare-
Hue, upo[opqnonamxoe asofinofi aurururyae (pasuaxy) nepeMerqeHr.rr gTnx (one6a-

nuh.

B xaqecrse ucroqHnra cuHycor.rAaJrbnoro crrrHaJra Bo36yxAeHilq xcnonb3yercr Bbrco-
xoroqnufi u cra6ulutrfi r€Heparop crrHycouA:urbHbrx crrrHa;roB, OrAasaeMufi grrrM

reueparopoM c[rHaJr noAaercr oAHoBpeMeHHo Ha coAepxarqr,rfi yculurern MouIHo-
cru u ru6pocreHA Tpnrc l,r B raqecrBe crruxponu3upyrrrqero curHaJra Ha yrroMsHy-
trrfi grnre noroMerp. Aurururyaa cnrxaJra Bo36yxAeHr,rr HacrparBaercc ao aocrx-
xeHr{.g HyxHoro [oKa3aHI{t nofoMeTlra u, cneaoBaTeJrEHo, HyxHoro 3HaqeHu.f
,qBofinofi rlMrrnuryAbr rrepeMerrleHur MexaHr{qecxnx Kofle6aHnfi nr6pocrona H 3aree-
nnegHoro Ha HeM xanu6pyeuoro axceJrepoMerpa 8305. Or.qasaeurrfi nocaeAHuu
gnelcrpuqecKufi cnrx:ur ycrrnuBaercs. u tfuprvrnpyercr npequ3r{oHHbrM ycr{JruTereM-
r[opunpooareneru clrnaJra r{ r{3Meprercr ailQQ€peHufianbubrM gneKTpoHHbrM BoJrbr-
MerpoM co cpeaHerga,qparurrHbrM.uerexTopoM. OrMerilM, 'tro Hcnorb3yeMbre ycr{ng-
rem-Qopuuponareflb c[nHa:ra u BonbrMerp npoxa.nu6poranbr greKTpxqecxfiM rry-
TCM.

Jla:epnufi nHTepOepoMerp cnoco6crayer roqHoMy orrpeaeneHuK, gpofiuofi anaruru-
Tyahr rrepeMerqeHnr MexaHr,rqecxrrx Kone6aHxft xalr6pyeruoro aftcelepoMerpa. Coor-
BercrByloqee 3HaqeHue ycxopeHur BbrrrucJrtercr c yqeroM noxa3lrBaeMofo KaJrI{6po-
BaEHbIM rracroroMepoM 3Harreuuc qacrorhr grlrx MexaHr,rqecrux rone6anxfi,
9yncrnnrearnocrr ramr6pyeuoro axceJrepoMETpa onpeaeJrrercr nyreM aerreHlt
Ii3Mep€HHOFO 3HaqeEnff OTAaBaeMOTO HM gneKTpUqeCKOrO CIIrHaJIa Ha BbIqrrCleHHOe
3HaqeH[e ycropeuur MexaHuqecKrx Kone6aH[fi.

Orueruu, rrro rrpr,r ocyulecrBJrreMofi Qnpuofi Eprolr r Krep saeogcxofi ra:rx6ponxe
gTaJrOHHbrX aKcerrepoMeTpor 8305 yvnrrBaroTcr onpeaeneHHbre olopHbre 3HaqeHuq
rracTorbr rr ycKopeHr{f, MexaH[qecrux Kore6aHnfi, T.e. coorBeTcTBeHHo 160 rq H
lOu/c2.

5.3.2. fpyme a6,coJrrorHHe MeToaEr ralr6porm

K 4pyrnvr a6collorHlrM MeroaaM Karur6poBKn axcenepoMerpoB orHocsrcr Meroa
B3ar{MHocrI{ u METoA, ocrroBaHrrhrfi Ha rrplMeHeHuu c{llbl 3eMnoro rrpuTnKerrrrt.
@uprvra Bprom u Ktep soo6qe He ucrroJrt3yer oTn Merorbr rr rrogroMy Huxe aaerct
Jrrrmb KparKoe orlncanlte I{x ocHoBlrblx npnHrlr{noB r o6lacrefi [puMeHeHnfl.

l. MEroa B3arrMxocrrr. B pauuefi rexnuqecxofi nrrreparype Stprvu Epronr n Krep
onxclrBaJrcr Meroa B3arrMHocrr{ Kar( gQQeKrilBubfi a6conrorxrrfi MeroA KaJrH-
6porxn, He rrpe.qbsBJrf,rorqnfi shrcoxux rpe6onanufi Hrr x ucnoJrb3yeuofi annapa-
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Type, Hlr K gKcneprrr3e u orrbrry flepcoH:rna. Oasaxo, raru6ponxa aKceJrepoMe-
TpoB MeroaoM B3aHMItocrIt Ha [paKTuKe ffiJlAercs BecbMa cjroxHblM npoqeccoM.

O6ecneqenr.re rotrHhrx u HaaexHbrx p€ynbraroB B gToM npoqecce cBt3aHo c

6omurr,ruu 3arpyAueHrrtMlr. lluexno rlo gruM [pFIuHaM rlnprua Epronr u Krep
He pexoMeHAyer [pnMeHeHl,le MeroAa B3arrMnocrr rlprr perynrpnofi ra:rn6ponxe
aKcenepoMeTpoB u no reM xe IIpilqIlHaM 3ToT MeToa B aaIrHoM c[paBorlHuKe

noapo6uo He paccMarp[Baerct.

2. Meroa, ocsonannnfi Ha rrpuMeHerr[u crrltbl 3eMHoro fiplrrnKeHrrt. IIpu npnuene-
Hr{u groro a6conrornoro ueroaa xanu6pyemmfi axcerepoMerp ocropoxHo rloBo-
parlxBaror B BepruraJrbnoil ruocxocru, TaK qro Ha Hero aeficreyer Jrulrrb cuJla

3eMHoro rtprrrnKeant, 9ror ueror nprrMeHrrM nnrnr s o6racrl,I Hrr3xrrx qacror n

ncuoJrb3yercr uMeHHo npu ralu6ponre crarfirlecKrrx aKcellepoMerpos. nocxom-
ry (pupnaa Eptonr u Ktep roo6ure He Ecrlon63yer eror a6conronrufi uero4, a

aaHHoM cnpaBoqHr.rKe oH He n3raraercc.

5.3.3. Ka:nr6porfta MeroAoM cpaBHeHnt

Meroa cpasHeHnr, npn rrpuMeHeHr{r{ Koroporo xaru6pyeruufi sx6poaarqur MexaHr-
qecKr.r coeArrneH c o6pasqosblla AarqnKoM (sranoxou), ucnoJrl3yerct npn saaogcrofi
xann6poare Bcex u3roroBJrreMllx r{ Bbrnycxaelvrux $upnrofi Epronr n Krep arcenepo-

MerpoB. flpu sauogcrofi ra.nn6poaxe ficflonr3yerct cne[I{aJrbuat [oJryaBToMarilqe-

cxar xanu6ponoqHar cucreMa. Otuernu, qro coornercrByloqile cxcreMbl MoxHo

co3aarb rra ocHoBe cranaaprnofi affraparyphr t$upurr Epronr n Krep. Tarue cucre-
rvru eQQerrnnxhr KaK rrpfi na6oparopnofi, TaK u rIpH perynrpnoft u noaceAHeeHoft

xanu6porxe ar(celepoMerpoB.

Kanu6pyeuufi MeroaoM cpaBHenlq aKceJlepoMerp, T.e. at(ceJrepoMerp, qyBcrBrITeIIb-

Hocrb r(oroporo noalexnr orrpeaeJreHnlo B rrpouecce ranu6ponrx, MexaHI,rqecKI{

coealxrercr c ilcnoJrb3yeMbrM B KaqecrBe o6parqorono aarqlxa graJroHHbIM axceJre-
poMerpoM 8305. Cog,qaxnufi taruu o6pasolr KoMIrJIexr 3arperrJlterct xa nu6pocro-
ne rroAxoartrIero n o6naaaroqero roqHo ofipeAerenlrhrMl{ napaMerpaluu ax6pocren-

aa. Ilocronrry coearureHHhte apyr c ApyroM xaln6pyenirufi n sraroHHhrfi axc€nepo-
MerpEr coBepEaloT MexaHfiqecxne xone6axu.r c u,qeHTrrrHhIM ycKopeH[eM, orHolne-
Irr{e aMrurnrya oraaBaeMhlx o6onux gJrercrpurrec(fix c[rHaJroB Henocp€AcrBelrHo
tBJrf,erct orHoneHr{eM npncyulux uM gttaqeHltft rryBcrBurelrbHocru. Cneaosarelbuo,
Ha ocHoBe gToro orHollreunr n raltl.6poaaHnoro 3HarreHxt rryBcrB[Telbuocr[ 9Ta-
floHHOrO aKcerrepoMerpa 8305 rvroxxo oflpe,qennTb rcxoMoe 3HaqeHue qyBcrBrrerb-

nocru xanr6pyeMono a(ceflepoMerpa.

llgroronnrelrufi n aurrycraenirrrfi Quprvrofi Eprorn n Krep u ucuomsyeuufi BMecre c
a[6pocreHAoDr 4801 unn 4805 raln6porovnnft an6pocronr48l5 npennasuaqeH arc
xamr6poarn arcelepoMerpoB MeroAoM cpaBHeH[t. Bx6pocron 4815 ora6xen
BcrpoeHHhrM B ero no,EuxHoM oJreMeHTe gTaJroHHErM ar(cenepoMerponr 8305. Eolee
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Pnc. 5.9. Ilpocran cncreua ara KtuIil6poBKa aKceJrepoMerpoB MeroAoM cpaBaewtrt. B

cocraB lTort c^creMbr Bxo,qqr ofipa:taoBbIfi aKcenepoMerip, npelycnnweil'I

n SneKTpoilHbrfr BonbrMe'rp

noapo6noe onHcaHlle rarE6poBoqHoro Btopocrona 4815 laetcq B coorBercrBy-

KtuIeM clpaBoqHoM nficTe,

Carvrae upocra.n cncreMa Ars Kanu6poBKI{ a(celepoMerpoB MeroaoM cpaBHeHl,rt rro-

Ka3aHa Ha puc. 5.9. Coeauennum MexaH[rrecK[ apyr c apyroM xann6pyeruorvry

axceJrepoMerpy rl gTaJroHHoMy al(celepoMerpy 8305 coo6rqarcTcs MexaH[qec(ue Ko-

Jrcdaldvs, c clHycouAaJrbHofi oopMoft BoJIHbI I{ c onpeAeIIeHHbrMH aMrrJluryAofi ycKo-

peHnt H tracrorofi, oraasaerrbre gTrrMn ar(ceilepoMeTpaMH 9Jlel(TpfiqecKfie crrHanbl
ycl{JtuBarorcf, coorBercTBylorqlMH flpeAycr{nilTelrtMn, T.e. ycrull{Tellfluv 3apsI.a npv

onpeAeneHnn rryBcTB[TelbHocrr.r no 3aptay llru ycvrurerfiMl{ HanpF|(eHrrfi flpu

ocyulecTBJlteMofi c qenrro oflpeaeneHnf, qyBcrBureJrbHocTrl no HarIpDI(eHilIo KaJrH-

6porxe. Anrrnuryau ycl{JreuHbrx gnexTpuqecrutx cI{rHaJroB fi3Mep.flrorct c noMotrlblo

BbrcoKoKaqecTBeHlroro gneKTpoHHoro BoJrbTMerpa c rorlHo onpeAeneHHblMx rlapaMe-

PaMrr.

B cosaaHHofi Ha ocHoBe onucansofi BbIIue cucreMbl 6onee ycoeepureHcrsonaHxofi

xanu6pooo.mofi clcreMe uenecoo6paexo BMecro gJIeKTpoHHoro BoJrbrMerpa Hcnonb-

3oBarb crreqna:rsnufi rslrepurenrgufi npn6op, cnoco6crayrculfifi oAnospeMexHofi
o6pa6oqe crrn:uroB or xanu6pyeuoro I{ 3TaJroHHoro arcenepoMerpoa. Tarum npu-

6oporvr mnrercr rnnoroBJrreMrrfi r nrmycraeruufi Snpnrofi Epronr u Krep xounapa-

rop qyBcrBr4Terrlnocrn 2970 (crvr. puc. 5. l0). B npouecce xanu6poaxr B Tar(oM cnyqae

HacTparrBaercr Ko3ooilqueHT ycuneilfis [peIyc]rnnTeJr8 o6pa6arrnarouero cilrHaJr

or xa.nu6pyeuoro aftceJrepoMerpa, ao aocrl{xen[E MI,IHrrMarIbHoro [oKa3aHuc HHAn-
xaropa npu6opa 297O. 9yrcrnurenrxocrr xa.nn6pyevoro aKcenepoMerpa 3areM

flpocro onpeaeJrf,ercfl no flonoxen[tM cna6xexnnx quSponnuu ruxaJlaMfi I,r crro-

co6crsyrcqnx nacrpofixe KogQQuureHTa ycvnelanA pyqex coorBercrByloqero npea-
yc[nureJrr, T.e. ycfiJrr{Tem-Qoprurponarena c[rlraJra 2626 utru npeql{3r{onHoro
ycunuren-n-QopMnpoBareJrfi cnnrana 2650.
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Puc.S.l1.Kounnerrnas cncreMa rnt KaJrtrdpoBnrr aKceJrepoMe'rpoB MeroIoM cpa-

2.

3.

BHeHrrfr. B cocran gTofi c^c'reMbl Bxo1Er Blrdpocrew I'l coorBercTByrouafl

annaparyp\ odpa3aoBblfr aKcurePoMerp, npe4ycunurenw rr KoMnaparop
qwcrBtrrenb&ocrn 2970 Qapmu Bpnnn a Ktep

flpn6op 29'lO rcer crle[yrcqre Bo3Moxnocrlt:

l ynpourenue cpaBHeHHt aMnnnrya oraaBaeMblx o6ouMI'I a(ceJrepoMerpaM[ clrr-

HAJIOB

yMeHblneHrre 3aHI MaeMOfO Kar[6poB(ofi BpeMer{u

o6ecneqexue o6qefi norpeuHocrl,I, coll3MepuMofi c norpemHocrblo 3aBoAcxofi

r(aJrn6poBKlr Qupuu Epronr u Ktep il ocynlecrBJlteuofi HauuonanbHblM 6Ktpo

craHAaproB ranr6ponxu MeroAoM cpaBHexr'Ic

4. npeo6pasonaEue HaIIp[rKeHr,rs B 3aptA aJrr onp€aeJreHl{r qyBCTBIITe[bIIOCTI{ IIO

Harrp')I(enrrrc u 3apcay.

3naqeHl-rr qacToTbr fl aMrrnr{Ty,qbr ycKopeHr{r MexaHfitrecKhx KoJleoaHnfi o66I.{HO

ycraHoBneHbl yrtl{TbIBaeMErM np}r I(aJIrr6poBI(e craHAaproM ulu pexouenAaquefi'

@uprvra Epronr u Kcep [pr{HrJra B (aqecTBe oflopHbrx AJrff 3aBOACKOft I(an[6poBKu

axceneporuerpOB paBHhre 160 fq il 100 r"r/C2 3Eat{eHHt cooTBeTcTBeHHo qacToTbl II
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aMnnr,rryabr ycxopeHrrr Mexanlrrrec(Ex Kone6aHufi. Ornernu, vro npu6op 2970 rvrox-

Ho npr{MeHrrb B npocruparoueMcq or 60 uo 250 fu qacrorHoM Alla[a3oHe.

O6ecne.{exxe 3apagee olpeaeneHHbrx gxa.{eHufi rracrorbl I,t aMrInHTyabI ycxopeHu

MexaH[rrecrrx rone6auufi He rBJrrercr o6rqgarenrHHlvr B cnyqae, ecnn yqHTbIBaeMbIe

npu rann6ponxe 3xaqeHrrr 3Trrx napaMerpoB HaxoE Tcc B flpeaeJrax HopMaJrbHbIx
pa6ovux qacroruoro u,qr.rHaMHqecKoro auaua3oHoB rarru6pyeurrx axceJrepoMerpoB,
3ro snorHe aonycrnMo BBuay roro, qro rIbe3o3JIeKTpHrIecKI,Ie aKcenepoMerpll mlrt-

rorc.s nHHefiHHMrr Aarqn(aMr.r, r.e. srl6poaarr{llttaMu, o6naaalolluMx ruxefinuun
pa6ovulru qacrorHbrM r4 Ar{HaMr{qecKHM ar,rana3onaMu. B pasAene 2.5.2 Gtttto yxala-

HO, rrro rryBcrBsreJrbHocrb no 3apsly (u ennrocrr) aKceJrepoMerpoa Qupruu Eptolr u

Krep c r.rsroroBJreHnbrMr,r r,r3 Marepr,raJroB PZ23 u PZ27 rbesoureMeuTaMll yMeHb-

rrraercr c pocroM qacrorbr c reMnoM 2,5o/o sa AeKaAy. 9ro gnaqeHxe MoxHo yqLITbl-

Barb rrpfi olpeAeJreHxr,r oruocrrrluxc.s K pa3nnrrHbrM qacroraM gHaqeHLIfi qyBcrBlr-

TeJrbuocrr{ no 3aprry ynoMrHyrblx axcenepoMerpoo. Hanpunirep, rtpt,rcyqee qacrore

160 fq rsaqenue rryBcrBHTerbHocrH lro 3aptAy Ha 1,370 MeHb[re 3HaqeHilfl, [pHcy-
neno qacrore 50 fu.

flpil onpe,qereHun r{yBcrBr{TeJrbHocrr,r rro Hanpm(eHuro neo6xoAuuo yaeJurb

BHuMaHr.re roMy, qro pe3yn6Tarbr xanr,r6ponrr Aeftcrsr,rrertlHbl,qJrff aKceJlepoMerpoB
c Hcnonb3yeMbrMu coeArrHETelrnuuu xa6ensuu. flpruenenue Apyrlx coeaLIHHTenb-
nrrx ra6eneft conpoBo)r(,uaercr Hapy[reHr.reM 4eftcrrurentnocrll pe3ynbraroB I(iuIIr-

6porxu r,r, cne.qoBareJlbHo, Heo6xoAr.rN,rocrbrc noBTopHofi xaln6ponru coorBercrBy-
K)ulxx (oMnneKToB.

5.3.4. flponepra arcenepoMerpoB u coorBcrcrnyrcqeft affraparypbr c noMorrtbx)
xanu6porannux sfi 6pocreHAon

Canrufi npocrofi x urlrpoxo pacnpocrpaHeHsuft Ha IrpaKTHKe Meroa npoBepxu aKce-
nepoMeTpoB lr coaepxaq[x nocneAHl4e KoMnJIeKToB It cucTeM ocHoBblBaeTct Ha
npr{MeHenuH onopHono HcrorrHllKa MexaHHqecxHx xore6anufi c roqHo onpeaeneHHbl-
Mr4 napaMerpaMr.r, T.e. xanu6posanHoro sn6pocreHAa unu rn6paropa. I{grorosrt-

euufi n nrrnycraeuufi $upnrofi Bprom n Krep xaru6posoqurrfi tu6parop 4294

npeAHa3HaqeH a,lrr npoBepxlr axcenepoMerpoB r{ coorBercrnyrcqefi annaparypbl.
Orueruu, qro ynoM.flHyrbrfi ueroa rrpHMeHnM rar r na6oparopHblx, TaK LI B [oJre-
Bbrx ycnoBHrx H He rrpeAamflter BbIcoKHx rpe6onanufi un x xnaruQuratlnlr, Hrr t<

onbrry nepcoHaJra,

Kaan6ponornnfi sn6parop 4294 Supww Epronr r,r Krep mneerce pa6oraroquu or
6arapeft ra.u6ponanxrru nu6pocrenqoM KapMaHHbrx piBMepoB. Mexanuqecxue ro-
:l.e6auns nr.r6pocrona npu6opa 4294 uwetor rorrHo onpeaeneHHble rlacrory 159,2 fq
(1000 pan/c) u aMnnr{ry.qy ycKopeHm l0 M/c2 (cK3), coorBercrByprqyrc aMnnuryae
cxopocrn l0 nrna/c (CK3) u aMrrnuTyae nepeMeqeHlls l0 rvrrcnn (CK3). florpeunrocrl
npn6opa 4294 xe npenrruraer ! 3%. flpu6op 4294 eb$ercuseu xa( B ra6oparopuux,
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Puc.5.ll.Ilpnmeneaue xatn6ponouaoro aa6paropa 4294 Qupvu Epnns n Knep

nPn npoBepKe .ryBcrBnTenbHocTu aKcenepoMerpa

Tal( r,r B noJreBblx ycnoBlltx Lt llonycKaeT [poBepKy aKceJlepoMeTpoB I'I coAepxaqux

nocJreAHue KoMnJreKToB r.r cr,IcreM. Prc. 5.11 I{Jlrllocrpl{pyer npr,tMeueHlle npr,r6opa

4294 npu ocyuecrBflffeMofi c nonnorquo ralu6ponannoro r{3Mep[TenbHoro ycHnI4Te-

Jl' [poBepr(e qyBcTBHTeJIbHocT]r coe.uaHeHHofo c npeayc[nrrTeJreM a(ceJlepoMerpa.

flpr.r6op 4294 oco6esso sQQerrnren B cnerynull,Ix o6nacrtx:

l. npouepxa arcenepoMerpoB rr KoHTponb Ilx qyBcrBr{TenbHocrl'l

2. uporepra rarur6ponannux napaMerpoB n nacrpofixa ora6povrerpuvecxux KoM-

IJICKTOB I{ CI,ICTEM.

llponepxa aKcenepoMerpoB I,r r.rx r{yBcrBl.ITeJrbHocrr{ npocra H 6ttcrpa. flposepreuuft

a(cenepoMerp 3arpenflclor ua nu6pocrone npr,r6opa 4294 u npu axrunnofi pa6ore

rrocneaHero rr3Meprrror glerrpnvecxuft cHrHtuI, oraasaeNtlfi coeAIlHeHHbIM c aKceJre-

poMerpoM rrp€ayclrnl,ITeJlevr. B xaqecrse LI3MepHTeJIlHoro npu6opa ucnonb3yercfl

ererrpounuft BonhrMerp c roqHo o[peAeneHHbrMLI napaMerpaMl,I.

K 6onrnruu npeuMyrrrecrBau npu6opa 4294 oruocurcs o6ecnequsaer4at HM Bo3-

MoxHocrt npoBep(u nr.r6porrerpr.rvecxux KoMnJreKToB H cI,IcreM, coAepxarrlnx a(ce-

nepoMerpbr, npeAycl,Inurenl,I r,r usuefrlrertrrryrc, aH:rnrr3npyroqyro u/r,rnu perlcrpH-

pyrcuyp arraparypy. Ilpu6op 4294 cnoco6crsver orpeaerlgHnro r.r nponepxe o6qefi
qyBcrBr,rrenbHocrH KoMrureKTHux nr6pouerpNl{ecKuX ycraHoBox Lr cficreM 6ea neo6-

xoauMocTr,r onpe.qeleH[q npEcyuux oTAeJTEHbIM 3JIeMeHTaM 9Tr'rX yCTaHOBOK I'I CH-

creu gnaqenufi '{yBcrBilTenbHo cru n f unu xoe60nur.renroB y cl.zr;,er^utr.
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2.

Psaom c orrHcaHHhrMH Bo3MoxHocrflMr,r npoBepxr,r arcenepoMerpoB r.r coAepxaqnx
nocneAHne KoMrureKToB r,r cucreM ilpn6op 4294 clocb6crByer HacrpofiKe Kog$Quull-
eHTa ycilner^qfl, xclonnyeMofi annaparypbr, ocyqecrBJueMofi c qelrro cornacoBa-
Hur Maxc[MiurbHoro noKa3aur c coorBercrByrcrqero ]rH.qrKaropHoro ycrpoficrna c
onopHbrM 3HaqeHr{eM ycKopeHx.s, cKopocTr,r Hnu nepeMeuleHrr MexaHr{qecKHx KoJre-
6annfi, coo6rqaeMrlx 3aKperrJreHHoMy Ha su6pocrone ynoMcHyroro npu6opa arcene-
poMerpy.

5.4. ONPEAEJIEHI'E .IPYruIX IAPAMETPOB AKCE"IIEPOMETPOB

9yrcrnurenrxocrb no 3aptqy ftnrr Harrpnr<eHuro tBrcerct ocHoBHbIM rrapaMerpoM,
3narreHue Koroporo olp€aeJrrercr B rrpoqecce r(aJrrr6poBrcr axceJrepoMerpa. OAnaxo,

aJUr npr.IMeHeHLt.s axceJlepoMerpa B KaqecrBe u3MeprdreJrbnoro aarrrnxa Heo6xoa[Mo
pruloM c qyBcTBfiTelbHocTbro onpeaeJrlrTb 3Har{eHuc Apyrux napaMeTpoB, oTHoc-
flqrrxcr K ero grcrrlyararluorrHofi xapaKTepficrrrKe. Ha nparrure o6brquo onpeaeJrr-
KtTCff CneAyK)IqI{e rrapaMeTpEr:

l. nonepevnaa qyBcrBr,rreJrbnocrb

aMnnI,ITyAHo-qacToTH:ul xapaKTepr,lcrr{Ka

rracroTa pe3oHaHca 3a(penJreHHofo arcenepoMerpa

4, eMKocrb.

B npoqecce 3aBoacr(ofi Kaarr6poBr<n u3noroBJrreMbrx l,r BElrryc(aeMbrx OrlpMofi Epronb
u Krep aKceJrepoMerpoB onpeaeJurrorct u'JllrrBr4ayurbHbre 3HaqeHr.rs 6oDruilxcrsa
[epequcneHHbrx BbrrrJe napaMeTpoB,

Meroau orrpeAeneur{r uapaMerpoB, oro6paxarcqnx crofixocrr aKceJrepoMerpoB B
orHo[reHrru ycnoeufi oKpyxarcqefi cpeabr, paccMarpuBarcTcr n pasgere 5.5.

5.4. l. flonepernaf, qyBcrB[TeJrbnocrb

IIpu onpeaenenur.r uonepevnofi rryBcrB[TerbHocrH u3roroBJrfleMbrx r{ Bbrrryc(aeMbrx

Slrpnnofi Eprcnr u Krep axcerepoMerpoB r{crroJrb3yercq crreqtlanrnnfi nr6pocreug,
cron Koroporo rroKa3aH Ha puc. 5.12. Cron, Ha KoropoM 3aKperureH aKceilepoMerp,
coBepruaer Kone6aHl{t B rctpn3oHTarbrrofi rurocKocru. Arvrnnuryaa ycr(opeH}rff grux

Mexagnqecftux rone6anufi paana 100 ufc2,aux Quxcuponauna.a qacrora cocraBnfer
30fu. Monraxuo€ npficnoco6neure c 3axpe[neHHhrM axcelepoMerpoM oaHoBpe-
MeHHo MeareHHo Bpaqaercr Borpyr Beprr.rramnofi ocr. OrAasaetrhrfi aKcenepoMe-
TpoM gneKTpuqecrufi crrHan fi3Meprercr r,r perlcrpupyercr lr rro flonyqaeMhrM pe-
3ynbraraM onpeAeJUtrorcr 3uaqeHlre uolepeqHofi qyBcrBuTelbHocrn t,t HanpaBreHlq
unguualrgofi r{ Maxcl{Miurblroft uoneperrnofi qyBcrBrrerbHocru. CoorsercrByrcrqee
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Pnc.5.12. Cneunatunrfi an6pocreu4, ananornvnbrfr KoropoMy rrcilonb3yercq npn
onpe4arennu nonepeuxofi .rJ/BcrBr,rreJrbHocrr'r B npoqecce ocynlecrBJtf,-
ertoft Qnpvoft Bprolt a Knep saaogcxofi xanndpooxa aKcenepoMerpoB

I!'unurrra.nblrofi nolepeqHofi qyBcTBHTenbHocT[ rianpaBfieHr,re oTMeqaeTc.s (pacHofi

MerKofi Ha Kopflyce axcenepoMerpa. Orrvrerurvr, qro rpucyrcrBqe yxagusaroulefi Ha
HanpaBneHr.re ur.ururvralrnofi nonepevnofi qyBcrBurenbHocru Merrr,r qBrcercr yHu-
KaJrbHbrM csoficrnoDr 6orIrurfincrsa at(ceJrepoMerpoB 0npM6r Eproll u Ktep.

5.4.2. AMnnrTyaHo-qacrorHar xapaKrepncrnxa

Ha puc. 5.13 noxaeaua crrcreMa, sQ$exrurrra.n npr r{3MepeHiln H perlcrpaufiu
KpHBbrx aMmrrryaHo-qacroruofi xapa(Tepr.tcrqx, axcenepoMerpon. Oruerr.ru, vro
noAo6na.q cucreMa l{c[onh3yercr B npouecce gasoAcroft xanu6porru u3roroBJrr-
eMbrx H BbrrrycKaeMbrx Qupuofi.Eprcnr r.r K:rep aKcerrepoMerpoB (3a ucxnro.{eHr,leM
Mr,rHr{arropHbrx aKcenepoMerpoB).

Karu6ponovnufi rr6pocren4 429O (cl,z' puc. 5.14) pa6oraer or ycr.urr.rrelr MorrIHo-
cru, coe,qnHeHHoro c BbrcoKoKaqecrBeHshtM reHeparopoM c[rHaJroB. flocneAnnfi
orAaer cr{HycouAaJrEHbrfi crrHaJr c vacrotofi, xacrpannaeuofi B ar{arra3oHe or
200fq,qo 50xfq. O6pasyroulufi qacrr roasnxHoro oJreMeHTa nr6pocTol npz6opa
4290 uv^eer Br,r,u rolroBxr{ Maccofi 180 r c rutarearno o6pa6oraxnoft r.r AoseAeHgofi
rroBepxHocrbKt u pesr6onuu orBepcrr,reM AJrr HaAexHoro KpeltneHr{r xalu6pyerrux
ar(ceJrepoMeTpoB.

@uxcrpoaannoe 3Har{eHr.re ycKopeHr.rq Mexaur{qec(rx xone6antfi rr.r6pocrola npr.r6o-
pa 4290 Ha Bcex sacrorax BHyrp[ yqurbrBaeMoro qacrorHoro Ailana3oHa o6ec[e.{n-
Baer rlenb o6parnofi cBs3r,r, B cocraB Koropofi sxoarr ncrpoexxufi B ynoMruyroM
au6pocrole rvrunnarropnufi ronrponrxrrfi axceJrepoMerp, npeAycr{nr.rreJrb, ycvnr-
TeJrb r{ HMercrqeecr B ucnonb3yeMoM FeHeparope ycrpoilcrao cxarr,rc [r,ruaMilqecroro
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Pac.S.li. Cacreua, ilcnonb3yeMat npn H3MepeHau a perwcrpaurru aMrrnllryano
.racToTHhrx xapaKTepucTtlK aKcenepoMeTpoB

Alana3oHa (xounpeccop). 9nexrprvecrufi cr,rrH:rn, orAaBaeMblfi ynoMtHyrblM KoH-
TponbHbrM aKcenepoMeTpoM r-I npolopqlroEnbHbrfi ycKopeHr{rc MexaHHqecKux (oJre-

6anufi ru6pocroJra, ficnonb3yercr npu aBToHacrpofiKe aMrrnuTyabr cr{fHana Bo36y-
xaeHrr.s c reM, qro6br o6ecne'rilTb 3aaaHHoe 3HaqeHlre ycKopeHl.It Ha Bcex qacrorax

yrrr.rrbrBaeMoro EHana3oHa. cnrnan or xarrr,r6pyervroro aKceJrepoMerpaycwgBaercf, rr

Qoprvrupyerca coorBercrByroquM npeayc[n[TeJreM r{ aBToMarI,rqecKI,! perucrprl-
pyercr rpaouqecK[M caMorrncueM ypoBHs.

3a ucxnroqenueM MuHr.rarropHbrx axceJrepoMerpoB I{ arceJrepoMerpa 8310 Bce I,I3ro-

ToBrqeMbre H Bbr[ycKaeMbre oupMofi Epronr n Krep axcerepoMerpbr co.qepxar B
coorBeTcrBylouux [acfloprax r{H.qHBr{ayirJrbHo 3ap€rl{crpl{poBaHHylo KpHByrc aM-
rrJruryaHo-qacrorHofi xapaKTepucTr.rKr.r. IIo srofi Kpr{Bofi Mo)rGo orrpeaeJlilTb 3Haqe-
HUe qacTqTbr pe3oHaHca 3aKperrIeHHoro aKceJrepoMeTpa. orueruu, qTo H:lJIHrIue
KprrBofi aMnnr{TyAHo-qacrorHofi xaparoepucru(tr ucKnrorraeT Heo6xoaHMocrb co-
6nroaexuc crporux orpaHnqeHufi B qacrorHofi o6racru r.r, cJreaoBarenrgo, cloco6cr-
Byer npuMeHeHfiIo aKcenepoMerpoB B ruupo(oM qacTorHoM Al{ana3oHe.

flpu uruepenn[ rl pemcrpaqufi KprBbrx aMnruryaHo-rlacrorHoft xapaKTepncruKr

aKceJrepoMeTpoB c rroMoulbro noKa3arrHofi Ha pIIc. 5.13 wv aHalomqHofi cncTeMhl
qenecoo6pa3Ho yrrfiTbrBarb cJreayroque yKa3aHI{t }t coBerbl:

l. KpuruvecruM rrapaMerpoM fiBrriercfl. HaAexHocrb MexaHl{qecKofi cBc3u Mex,qy
uccJreayeMhrM ar(celepoMerpoM rr croJroM nclonr3yeMoro su6pocreuAa. HeHa-
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Pac.5.14. Kann6poeovnuft Ba6pocreHy 4290 fbupuu Epnm n Krep

AexHoe KperrJreHr{e arcenepoMeTpa nroxer 6utr npnrnnoft rpy6ux norpeurno-
crefi npu perlrcrpaqfiil xprnofi ero aMrurflryAHo-qacrornofi xapaxrepucruru. 3a
noapo6uofi nxSopuaquefi , ornocrrqefi cr r( KpenneHr{ro axceflepoMerpoB, MoxHo
o6parurrce x par4eny 4.4.

2. Ocnosturvr ycJroBfieM o6ecneqexu.s HeH3MeHHoro 3HaqeHEr ycropeHllt MexaHu-
qecr[x rone6auufi w6pocrola Ha Bcex qacrorax B flpeAenax yrrurbrBaeMoro
qacrorHoro auarra3oHa rBJrrercr Ha,uexHar pa6ora coaepxaqefi xounpeccop

ueun o6patxofi clflgv\ B qacrHocru Ha:rr{que AocraroqHoro 3xarreH[r o6qero
Ko3oOurIHeHTa ycurenxe o6pasyrourefi sry rlenb aflnaparyphr. Bo ncn<ou crry.rae
qenecoo6pagno [poBepxrh HeH3MeHHocrb aMnnl{Tyabr ycr(opeHr{r Mexanrrqecrrrx
xone6annfi an6pocrona B yrruTbrBaeMoM qacrornoM ar{ana3oge, C etofi uenrrc
HyxHo rroaarb Ha caMonilceu ypoBHs ycureHxufi n cQopniruporanxrrfi fipeaycn-
JrlrreJreM ct,lrHan or xoHTpoJrbHoro arce[epoMerpa. B upoqecce perncrpaqnu

cJreayer ocyqecrBnrb HyxHyro no4crpofiry xar ros$QuqneHTa ycnJreHur I{c-
lonb3yeMoro npeaycr.rnr{TeJrr, Tar( Il cropocrr{ peryJrnpoBanrrr ycrpoficrBa

cx;arils. al{HaM[qecKoro a[a[a3oHa (xounpeccopa). Orueruu, rrro coorBercrBy-
xttrrre Meroarrr(n no4po6no u3noxeHbr B Hgcrpyxtlr{fx rro gKcrrnyaraqfiu reHepa-
TopoB cHrHaJroB rr yrrpaBJurxtqrrx reueparopon Qrpruu Epronr n Krep.
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3. B o6racru Bbrcorr.rx vacror (curure npu6r. 30 xlu) 6ucrpo yBerr.rr{uBaerct
norperxHocrb xoMnpeccopa, T.e. [orperuHocrr arroxacrpofiKfi aMrrrrnry,ubr ycxo-
penlc MexaHr,rqecrux rone6anufi nu6pocrona. OAuaxo, HaaexHar flpoBepxa qa-

crorbr pe3oHaHca 3aKperrneHHbrx aKceJrepoMerpoB Bo3MoxHa B Al{ana3oHe c
BepxHr,rM npe4enorvr 50 xlu.

5.4,3. 9acrora He3aryxaxlqrx co6crBegxrx xore6annfi

9acrora He3aryxarcq[x co6crnennnx rone6anufi rBJrffercr oaurrM r.r3 ocHoBHbrx
napaMerpoB aKcefiepoMerpoB, HecMorpt rla ee BecbMa orpaHr,IqelrHoe upl{MelreHfle B
o6lacrn an6porvrerpu.recxofi nparrnxu. 3naqexu-t qacrorbr neearyxaroulux co6cr-
BeHHbrx Kone6anufi lpuBeaeHbr B nn,q[Br{AyarrbHblx uacropr:lx u3roroBJlteMbtx u
Bbr[yc(aeM6rx Qnpruofi Eprcnr u Krep axcerepoMerpoB. MeroAu orrpeAeJreunr gTux
gnaqenr-rfi paccMarp[Barorcr Huxe.

OAr.nr ug MeroroB orrpeaerreHr{r He3aryxarcqxx co6crneuxlrx xore6anuft [peanona-
raer nos6yxgeHl{e flo,uBerrreuuoro Ha coorBercrByroueM coear{flHTetrrnou ra6ene
aKceJrepoMerpa clrrHarroM nepeMenHoro rora, coo6qaeublM eMy coorBercrByrour,rM
reHeparopoM qepe3 KoH,qeHcarop eMKocrbrc I n(D. 9acrora uesaryxaroulux co6cr-
BeHHbrx rone6anufi no orrpeaeileHuro rBJrrercr qacrorofi, npn xoropofi Harrpn(eHne
clrHaJra ros6yxgenu.a fi rrporexarorqfift reper aKcenepoMerp roK ToqHo coBnaaaror

apyr c apyroM no Qaee. flpr6nuxeunoe 3Har{eHHe grofi qacrorrr onpeaeJrrercr npfi
noMourrr ocqr{Jrrrocrorra, Ha grpaHe 9JIT xoroporo oEHoBpeMeHHo nao6paxarorcr
HarrpffieHnr Ha BbrBoaax axcenepoMerpa u Ha ynoMrHyroM KoHAeHcarope, npfiqeM
xcxouufi pe3ynbrar rronysaercr rrpn aocrr{xeHr{r{ paBrroro 90o Sasoaoro canura
yrroMrHyrhrx nanprxenufi. flpurrep coorBercrByroqefi cr,rcrerrrr nora3aH Ha pnc.

5.15. flpu [paKTHqecKoM rrpuMeHeHr{}r srofi cr.rcrelru ocyqecrBncerce nacrpofira
rracrorbr cnrHana go:6yxaeuns ,rlo aocruxeHr{c Ha gKpaHe 9JIT ocqnruocrona

$urypn Jluccaxy B BHre oKpyxHocru, coorBercrsypqefi paBHoMy 90" caanry no

Sase. 9acrora He3aryxaroqux co6crBeHHbrx xore6anufi axceilepoMerpa rroroM
paBHa rracrore nacrpofi rn orAaroqero crnrnan roa6yxgeHric rexeparopa.

.(pyrofi Meroa onpeAerreHur rracrorbr H$aryxarcufix co6crsexHrrx rone6anufi ga-

Knrtqaercr s coo6rqeHuu KparxoBpeMeHHoro MexaHurrecKoro yaapa ocHoBaHrlo ax-
celepoMerpa, cso6oaHo noABerrreHHoro Ha coorBercrByKtrrleM coea[Hr{TeJrbHoM I<a-
6ene. OraaraeruHfi gruM ar(ceJrepoMerpoM gnexrprrqecKnfi cunra.n ycruruBaercr rt

Qoprrupyercr ycnnnTeleM laps4a n 3areM floAaercr Ha ocqr{Jrrrocxorr c naMrrbro.
flyrenr r.reruepexnr BpeMerrfi, coorBercrByrorqero neploay nso6paxaeuux Ha gKpaHe

3JIT ynorunryroro ocqrrJurocrona rone6anufi, r srrqucleuur o6parnoro 3HaqeHut
nonyqaercr ucrourrfi pe3yJrbrar, T.e. 3HaqeHr,le qacrorlr He3aryxarcqilx co6crBeH-
srrx xone6annft arcorepoMerpa.
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fcrcpartup cr{y@w$orc CkTtMrcn

Pac.5.15. Cncreu4 Hcnonb3yeMal rrpu onpeIeJreHuu .racrorbr nezaryxatoaryx coG
crBeHwbrx xone6asufi aKcenepoMerpoB'

5.4.4. Eurocm

Euxocrr akcelepoMerpa Moxno onpeAenr{Tb Kax orHorrreHl{e gnaqenufi ero rIyBcrB[-

TenbHocru rro 3apffry u HanpnKexuro. l'Iuenno rryreM,qenerrur nonyqaeMbrx B trpo-
qecce xarlr6posxn lnaqeuufi rlyBcrBrlTeJrbHocrr.r rlo 3aptAy fi Harlpm(eurrrc onpeaelrr-
roTcr 3HaqeHrrr eMKocTr.r, flprrBoa[Mbre B rraclopTax oTAeJrbHbrx aKceJlepoMeTpoB

Qxprvru Bpronr u Krep.

flpu r:uepeuuu eMKocrH arceJrepoMerpoB c noMorqbro eMKocrHoro rroc-ra, pa6ora-

rculero c ctrrHaJroM c .racrorofi I rfq, nonJrqarorct 3Haqetut, ornlqarcul[ecr or
onp€aeJueMblx onucaHrrrrx Bbrilre MeroAoM gnaqexufi eMKocrn, Coorrercrryroulne
paurrlqrlr o6ycnoBneHbr reM, rrro eM(ocrb nbe3ogne(TpuqecKux axcelepoMerpoB
yMexbmaercr c pocroM rracrorbr c reM[oM 2,5Vo sa AeKaAy. Orueruu, qro nprr
npuMeueHltlt Mocra aJrt nsuepenufi eurocrefi Tar(xe Hyxuo yqurbrBarb BrrnrHfie
HanpmKeHrrf, [cnonb3yeMoro clrHana nos6yxgexnr,

B yrarannux B rlacfloprax ar(ceirepoMerpoB 3HaqeHrrl( eMKocrr yqreHbr 3HarreHus
eMKOCTT{ COOTBergTByrOrqnX CTaHAapTHbIX COeA[HUTenbHbrX t{Jilt HeOTa€MJIeMbrX CO-
eafiH[TeJrlHhrx xa6enefi. Cneaonarenrno, c qerrbKr onpeaeJreHnc co6crBeHnofi eM-
r(ocru ar(oenepouerpa reo6xoanMo H3 rrpuBe.qeHHoro B ero nac[opre 3HaqeHut
Bbtqecrb 3HaqeH[e eMKocrr,r flpucyqero eMy coeaxnr{TeJrnoro ra6enq. Hor,atnanr-
HOe 3HarreH[e eMKocTr{ cooTBeTcTByKrruero coeArrHrmeJbnoro xa6enr rarcxe flpnBe-

aerro B nxAuBu4yaJrbrroM naclopre or,qeJrbHbrx aKceJrepoMErpoa Qnpruu Eprcnr n
Krcp.

163



5.5. ONPEAEJIEHIIE BJII{.flHI{fr OKPYXAIOIIIEI CPEAbI HA NAPAME.
TPbI AKCEJIEPOMETPOB

B unaunuaya.nbxbrx flacrroprax [3roroBJrreMbrx r BbrnycKaerurrx Qupuofi Epronr u
Krep axcenepoMerpoB rrpuBeaeHhr rrapaMerpbr, oro6paxarour.re croftroctr nocnea-
Hr{x B orHorrreHuu s,rrufrHni4 orpyxaroqeft cpeAbr. Meroabr orrpeaeJreHr.rr nplcyqux
grr.rM rrapaMerparu gna'rexufi paccMarpuBaKtrcs Hrrxe.

5.5. l. 9yncmnr€JrEHogrs r 6ncrpHu lr3MeHeH[rM TeMneparypH

9yectnnrenrnocrr x 6rrcrprrrr fi3MexeHfisM TeMrreparypbr onpe,qeJrffercr nyreM u3-
MepeH[r cHfHana or aKceJrepoMeTpa, 3at(pelneHHoro Ha rloaBepraeMoM H3MeHeHI,tf,M
TeM[eparypbr 6pycre uo aJrroMuHur. 9ror 6pycox, Macca Koroporo npu6n. r l0 pas
rrpeBbrruaer co6crnennyro Maccy :rxceilepoMerpa, B coorBercrByroueM npoqecce Me-

.4JreHHo norpyxaerc.ff B p€epByap c oogofi, TeMneparypa roropofi Ha 25 oC npeun-
rrraer HopMarbHyro KoMHarHyro reMrreparypy, Orueruu, qro B onficaHHoM npouecce
coBeprrreuHo r,rcxJrK)qeHbr Bccxoro poaa MexaHuqecxue rone6annr 3axperurenHoro Ha
6pycxe arcenepouerpa.

Coeaunexnuft c ucnbrryeMbrM a(ce[epoMerpoM npeAycnnrrreJrb coAepxr{T Qumrp
BepxHux r{acror c qacrorofi cpe3a 3 fq u c cocragnnournrvr 6 aE/orr. HilrcnoHoM
xpuaofi aurururyaHo-qacrorHoi xaparrepncrr,rxu BHe noroclr nponycranur. flpu
IIOMOTqU OCqUJTnOCKOna C naMrTbn r.r3MepreTcff rrlKOBOe 3HaqeHr e aMrrnETyabr cltf-
Hana, oraaBaeMoro arceJrepoMerpoM B pe3ynbrare uluesenr.rft TeMrreparypbr,
I4cxouoe 3HarreHge rryBcrB[TerbHocrn r 6ucrpuv [3MeHeHlcM TeMrreparypbr olpe-

aeJIneTcg, nyTeM AeJreHHr cooTBeTcTByrcrqero yrroMrHyToMy rrnKoBoMy 3HaqeHHro
grGHBaJreHTHoro 3HarreHlc ycKopeHut (nocneagee BHql{cntercf c y'{eroM qyBcrB[-

TenbHocrrr ucnblTyeMoro axce[epoMerpa) ua rauepeuuoe 3HarreHle u3MeHeHHff TeM-
r€parypbr.

5.5.2. tlyncrrnrenbnocrb K TeMneparype

.(rr coxpanenu.f, HenpeBbr[raroqeft I - 2.qE norpeuHocrn rrpu r.rccJreaoBaHrrrx
MexatrrrecKux roneSarufi B oxpyxarcqefi cpeae c reMrreparypofi, cyruecrrenno
ornrqaroueficr or xouxarnofi TeMrreparypbr, rleJrecoo6pa3xo yqnTblBarb onpeaellt-
eMyro no cooTBeTcTByrcrqeMy flacnopTy nonpaBKy Ha TeMnepaTypHyrc qJrBcrBHTeJrb-

HOCTb uCrrOJrb3yeMOrO axoellepoMerPa. Ynournyryro [onpaBKy MoxHo orrpeaenHTB
rro lpilBeAenubrx B rracfioprax H3ForoBJueMbrx H DHnycKaeMbrx Qupuofi Epronr u
Ktep axcelepoMerpoB rpa$lraru, oro6paxatoulrrM TeM[eparypHyro 3aBl{cl.rMocrb
orxnonenufi rryBcrB[TenbHocrx H eMxocru or orropnbrx 3na.renufi, onpeAerrenrrbrx B
lpoqecce rarr6poarur rrpr,r roMnarHofi reuneparype, Hyxno [oaqepKHyrb, rITo Kar
rtyBcrBilTeJrbHocrb rro 3apsay r{ Harlpg:t(eHnlo, rax n co6crneHgar eMKocrb rr6e3o-
gnexTprrqecxnx ar(celepoMcrpoB 3aBrrc.flT or reMfleparypbr or(pyxaroqefi cpeau.
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Llgrorosrrervrhre l BbrrrycraeMrre Qupruofi Eprorn u Krep axcerepoMErpbr He Hyr(aa-
rorcfl B rrHAr{Bl{ayanbHoM orrpeaeJreHr{n reMrreparypnbrx 3aBucuMocrefi ynou.enyrtrx
rrapaMerpoB, TaK r(aK gru 3aBucr.rMocru rBlcrorcr o6lt1uMil.qJlf, oraerrbHblx Marep[a-
noB, Ir3 Koropbtx l3foroBJleHbr r{x rrbe3ogneMenrrr. CneaosareJrbHo, rrpr BeAeHHbre B
lacnoprax rpaQHKI{ TeM[eparypHhrx 3aBHcr{Mocrefi onpeaennorc.n npr [cnbrraH[fix
rpyln aKceJrepoMeTpoB c [3roToBJreHHbrM]r I,r3 LIAeHTT{qHoro MaTep}rana rr6e3o3Jre-
MeHTaMu, Cooraerctayrorqr{e KplrBbre orlerraraHbr u 4eficrnr,rrenrnbr Alrr Bcex axce-
nepoMeTpoB cooTBeTcTByroqero Tnna.

IIpr onpe4elenun TeMrreparypHbrx 3aBrrcr Mocrefi napaucrpoB r{cnbrryeMbre a(cene-
poMerpbr 3aKperuuuor Ha crone na cso6oAuolr Konqe roJrKaretrr, MexaHrrqecx[ co-
eaflHerrHoro c Br{opocTonoM cneqlanbHoro su6pocreHAa. Hecyruufi [cnbrryeMbre
axceJrepoMerpbr croJr HaxoArrrcr B K;rl{Marnqec(ofi KaMepe, B To BpeMc xar nu6po-
crenA u aarperurennrrfi Ha ronr(arene n6nxsu ru6pocro.na o6pasqoehrfi arcenepo-
Merp HaxoArrcr BHe yrroMrHyrofi ralreprr B cpeAe c noprua.rnnofi KoMHarHofi TeMrre-
parypoft. CoeAnnenHuft c roJftareleM cron Qrpun Bpronr u Krep aonycrcaer
oaHoBpeMeHHoe KperrneHne MaKc. 20 aKceJrepoMerpoB (Aeficrunreftuoe qilcno axce-
JrepoMerpoB 3aBr{cHT or pa3MepoB nocneannx). llcnnranug flpon3Bo,qrr B o6nacrfi
Hu3KHx qacror c reu, uro6rr coBeprrrexHo uct[rorlilTb BcqKofo poaa peoHaHcbr
ToJrKarelrr rl coeAur{eHHoro c HrrM croJra. Cooraercrayrorqufi npouecc 3aHr{Maer
3naqqrerbHoe BpeMr, Tar( Kar( flpu ero [poucxoxaenr,ru xeo6xo4r,ruo o6ecneqtrr
H)DKHoe AJrr reMneparypHofi cra6unrr3arlxll [crrbrryeMbrx axceJrepoMerpoB BpeMr, B
9TOM TIPOqCCCC HCOoXOAI MO IICKJIIOIIUTE TPAAI,ICHTbI TEMIEPATYPbI, TIPI|CYTCTBHE KO-
Topbrx Monro 6u nosJrfirru Ha r,rccneayeMbre reMneparypHbre 3aBucuMocru napaMe-
TpoB HcnbrTyeMhrx aKceJrepoMeTpoB.

IIpn npnueneHuu oflilcaHHoro Bblrrre Meroaa MoxHo Ha ocnoBe orrpeAerreHnbrx
grcnep[MeHTaJrbHbrM rryreM TeMrreparypHtrx 3aBl{clrMocrefi vyrcranrenrxocrr rro
3apcay H HarrpFr(eHr{ro BbrBecTH TeMnepaTypHyro 3aBHclMocTb eMKocTr{ ar(ceJrepoMe-
TpoB.

5.5.3. tlyncrnmerbrrocrb K Ae$opMarurr ocuoBanrt

IIpn onpegerexfifi qyBcrBfiTerlHocrr{ axoelepoMerpa K aeQopMaquu ero ocHoBaHrrt
ucnonb3yerc.fi MaccrrBHat craJrbHat xoHcoJrbHat 6arn<a, n6nnsu 3arperrneHnoro
KOHTIa r(OTOpOfi paCnOnOxeHEr uCnrrryeurrfi axceJrepoMeTp u Borgyn nocJreaHefo
TeH3oAarqr{Kn, Ileperueqeure cBo6oAHoro xonrla 6armr noa Aeficrnueu BHeruHefi
cnnbr nplrBoAur K AeQopMarlilrl ocHoBaHnr 3aKperuleHHoro Ha npornBorloJroxHoM
KoHqe axcelepoMerpa. Sneltrpltqecxr,re c[rHanbr, oraaBaeMbre rrcrrErryeMbrM ar(ceJre-
poMerpoM H TergoAarrrr{r(avu uso6paxarorcr Ha gKpaHe 9JIT ocrtlrJurocxoua c
rr:tMrrbro. flpu gocrnxenuu paBHoFo 25O pe zldatet8,ut A4opMaqnr H3Meprerct
aMnnr{Tyaa oTAaBaeMoro ar(ceJrepoMeTpoM crrrHaJra rr Ha ocxloDe cooTBeTcTByK[uero
pe3yJrbrara BhrqrcJrterct grBI{BaJreHTHoe ycKop€Hue MexaulqecKfix roae6arufi, r.e.
3HarreHue ycxopeHnr, [prr KoropoM r{crrbrryeMbrfi axceJrepoMerp oraaBaJr 6u enex-
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Tpr{qecKilfi curHaJr c u,qeHTuqHofi aMnnl{Tyaofi. Buqr.rcnexaoe 3HarIeHHe ycxopeHl{t

AeJTHTCT Ha AefiCTBnTeJrbHOe 3HaqeH[e 4eQOprVaUUU C TeM, qro6bl OIrpeAUrI,ITb
Hcr(oMoe 3uaqeHne qyBcrBlrenbHocru x 4e$opvallur{ ocHoBaHnx. Oruerru, vto
HOM[HrUrbHbre 3HaqeHr.rq qyBcrBl,rreJrbHocrr.r r( aeQopMaullfi ocHoBaHlc IlpuBe,ueHbl B
rracfloprax H3roroBJrf,eMbrx r,r BlrrrycxaeMbrx (pnpruofi Bpronr u Krep axcerepoue-
TpoB.

5.5.4. Axycrurecxar qyBcrBrreJrbnocrb

Onpeaenenue arycrxrecxoft qyBcrBr.rreJrbHocrr{ aKcenepoMerpoB tBJltercf, BecbMa

cnoxnofi 3aAaqefi, B qacrHocru BBnay 3arpyAHenufi, cu3annblx c rIcKJrIorIeH[eM
Mexanuqecxrrx gosaeficrsuft co3AaKrulero ar(ycrr,rqecxoe none r{croqnl{Ka. flpu ocy-
qecrsnreMoft Qnplrofi Bprom u Krep saoogcxofi raru6ponxe u flpoBepl(e ucfionb3y-
ercr clequaJrbHar aKycrlqecKac KaMepa, nPorrHo u HaaexHo coeAr{HeHHat c co-
3aarcquM 3ByK c BbrcoKHM ypoBHeM 3Byl(oBoro aaBneHl{t uxxpoSonurru xanu6pa-
roponr. Karu6pyemufi uru nponepeeuufi ar(cenepoMeTp 3aKpeluuroT BHyTpH
ynouaHyrofi KaMepbr, n xoropofi co3aaercr 3ByKoBoe noJle c ypoBHeM l54aE y3A.

Onucanxa.r ycranoBxa fapatTl{pyer Mr.rHr{Ma:rbHyo flepeaaqy MexaHIrqecKI,Ix ycu-

nnfi r xone6anufi na xaxoa.guluficr nHyrpu axycruvecxofi KaMepEI aKceJrepoMerp.

Orranaeuufi axcenepoMerpoM gJreKrpuqecxr,rfi curna.n ycunlBaercq u Qopuupyercn
coorBercrByrorql,rM flpeAycr{JrureneM u 3areM no,uaercfi na qacrornufi auaJru3arop.
CogAarorqufi 3Byr(oBoe none [croqur{( pa6oraer or r€Heparopa, oraarcrqero cuHyco-
u.qanlnnfi ct,rrnaJr c pa3BeprhrBaeMofi .rac, orofi. Ha ocnone peryJrbraroB qacrorHoro

aHaJrH3a cr rHara or aKcenepoMerpa MoxHo oflpeaennrb cocTaBJrsrolque, flpucyrcr-
BHe r(oroplrx o6ycnonneno axycrtvecxofi rryBcrBureJrbHocrtro rarru6pyeMoro [Jr]r
lpoBepceMoro axcelepoMerpa, u cocrzlBJrrroulue, o6ycnoanennrre nepegauefi colAa-
BaeMHx noprnHfiMu HcrorrnuKa 3ByKa MexaHl,tqecxr,rx xone6anufi, flocxonrxy na
rrpeBbrrrrarculux npu6l, l0O fu qacrorax BbI3BaHHbIe MexaHI rIecKI{Mn xore6anucMl,I
cocraBJUrrorrlue o6br.{Ho Mac(Hpylor o6ycnoanenxrre axycruvecrofi qyBcrB[Terbuo-

crbro cocTaBJrf,roque, aKycruqecKac tryBcrBr.rrerbHocrb aKcenepoMerpoB orlpeAeJuer-
cf, Jrr{rrrb B rrpocrnparoqeMcr or 2 ao 100 fq ,{acrorHor,r ar.rana3oHe. O,unaro, nory-
rraeMEre p$ynbTaTH MoxHo cqr,rrarr qeficrnurenrH6rMlr B paculpeHHoM I.l aoxoa-
trrleM ,[o Hecr(oJrbxr{x rncrq fil rracrorHoM ar{ana3oue, T.e. B Allarla3one, a6rrtau
BepxHerb npeAeJra r(oroporo ,qJrr{Ha 3Byr(oBblx BoJIH crauoBrrrct cou3Mepl{Mofi c

Quluvecruuu palMepaMr{ nbe3ognexTp[qecxrrx aKcenepoMerpoB.

5.5.5. {yrcrrrnemnocrb tt MarHr{THbrM norf,M

To.tHoe onpeaeJreHue qyBcrBlreJrbHocr[ aKceJrepoMerpoB K MarHrrrHbIM noJrffM

cBr3aHo c cyqecrBeHHhrMrr 3arpyAHeHnnuu. @upua Bprorl u Krep upn gaBoAcxof,

raln6ponxe fi npoBepKe u3roroBJrffeMblx rt BbrnycxaeMblx aKceJrepoMerpoB LIcrIoJrb-

ryer 6onruryro KaryrlKy, qep€3 Koropyp flporer(aer nepeuennrrfi ror c qacrorofi
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3.

50 fq. B qexrpe erofi xaryrrrxr,r, T.e. B Mecre KpeflfleHr.rc ncnhrryeMoro aKcenepoMe-
Tpa, co3Aaercr MarHr.rrHoe none c Hanpm(eHHocrbrc 0,03 Tl. flpe4ycruorpenHaa purfl
(peIUIeHHf aKceJrepoMeTpoB rrpoqHar rr Maccr{BHar onopa ficKnKtrraeT MexaHuqecKHe
Kone6aHr,rr, BbrgblBaeMbre cr{JrbHbrM MarHfiTHbrM nonelr. Or,qasaenrufi xanu6pyevurvr
unn [poBepreMblM axcenepoMerpoM gnexTpr,rqecxufi ctrna.n rr3Meprercq Lr perucrpu-
pyerct, Ha ocHoBe rronyqaeMblx peynbraroB BrrrlrcJrrercr Hc(oMoe 3HarreHr.re qyB-

crBureJrbHocrtt K MaTHHTHrTM nonnvr. MeroA BblrrncJreHr{r aHaJrorfiqex MeroAaM,
l 3JroxeHHbrM B rrpeabrAyrqlx pa3aenax. B onr.rcannou Bbrr[e npoqecce yqr.rrrrBarorcq
cJreAyrcrq[e $arroprr:

2.

npoxoxaeHue o6ycnoBnlBaeMoro uarnurnofi rHAJrKuIIefi Tor(a qepe3 crDt(Hoe
Konbqo BFyrpn aKceJrepoMerpa nets6exno H rrogroMy raxxe ner.rg6exna
peaKquc c MaTHUTHbIM noJreM r,r, cJIeAoBaTeJIbHo, nepeMerrleHr.re ynoMrHyToro
r(oJr6IIa H nbe3o9neMeHToB aKce[epoMeTpa

o6fiaAaroulue aaxe Manofi uarnr.rruofi [poHl{tlaeMocr6ro ceficMr,Iqecrr{e Maccbr
nepeMerqaroTcr B pe3yJlbTaTe nplcyTcTBHr MarHHTHoro noJlt

HaBoaKa roKa B coe,qr{Hntenrnrrfi Ka6enb axceJrepouerpa neus6exxa.

flepevucleunrre Bbrr[e t$arropu HeJIb3r oqennrb r,r yrrecrb nHAIrBuAyaJrrHo u rro-
sToMy yrrurrrBaercf, r{x cyMMapHoe BJrurrrfie s sHAe o6iqefi rrorrpaBKu, sHoc[N4ofi s
BhrqilcJlteMoe 3HaqeHue qyBcTBuTenbHocTH aKcenepoMeTpa K MarHr.rTHbIM floJrffM.

5.5.6. Ilpetemr Erana3oHa pa6oqlx reMneparyp

Ilpelenlr ruana3oHa pa6oqrx reM[eparyp Aarorcs Mrrrrr{MilJrbHhrM r{ MarcrrManb-
HbrM 3Haqen[rMr{ TeMrreparypbr, rrprr xoropofi Aonycxaercr HopMaJbHoe flpr,rMene-
Hr e axceJrepoMerpa. Ilocne renrneparypnofi cta6wvzaguu, T.e. flocne npe6rnanux a
ycnoBufl( xounarnofi TeMrreparypbr B Teqenle 24 uacoa,3HarreHuc ranr.r6ponaunrrx
nap:rMeTpoB aKcenepoMeTpa aoJDt(ttbr c MaJrbrMu r,t TorrHo onpeaeneHHbrMr.r .qofiycKa-
Mr,r cooTBeTcTBoBaTb 3HaqeHurM, yKa3aHHbtM B ero HHAEBHAyaJTbHOM IIaCnOpTe,

flpr.r ocyutecrrrseuoir Qr,rpnrofi Epronr n Krep nporepxe axcenepoMerp HarpeBaerct
B rreqfi tl oxJraxAaercr n uoposunnroft KaMepe. flo r,rcreqennn Hyxuoro alrr reMne-
parypHofi cradwtuzuJ.utr npn rouxarnofi TeMneparyp€ BpeMeHH (24.r) onpe4enaror-
cs 3Haqennr yxa3anHbrx B nacnopre napaMerpoB ar(cenepoMerpa, Peynrrupyrorqee
orxJroHeHr{e :naqenufi qrBcrBuTeJrrHocrr,r aKceJrepoMerpa He AoJD(Ho rrpeBbrurarb
2%.
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5.5.7. Ilpeler ycr(opeHnt rpu yAapHoM ros6yx4enun

flpeaen ycxopeufic npr{ yAapHoM sor6yxaenuu onpeaercercc rrpu uoMoxru cfleqn-

aJrbHoro nr,rapaBJrr{qecroro ru6pocren4a. flporepeervroMy al(cenepouerpy coo6-

rrlanrcr coAept(aque 100 noBToptlou1ilxcr 6rrcrpo l{MrlynbcoB cep[I'I MexaHrrqecKr{x

yrapoB c roqHo onpe.qeJrennofi aunnuryaofi ycropeHus. I'Iaen:rnqnue qI'IKnbI lro-

BToptlorcr 3 para B EanpaBneHuf,x rpex B3auMHo rrepneH,ul'IKyJrtpnux ocefi
(rnarxux ocefi) nponepxeMoro axcenepouerpa, 3areu oflpeaertercs qyBcrB[Tenb-

Hocrb r,r perucrpr{pyercc KpHBat aMrrl,tryaHo-qac'rornoft xapaKTeplcrr't([ nperep-

rreBrueno yaapnoe ao:6yxc4enue a(cenepoMerpa. flpegeaonr yc(openllt lrpu yaapnoM

roa6yxgenrn yqHTblBaerct ornoctlqeect r lp6oft ocn MHHI{M:rnbHoe 3HarIeHI e

yc(opeHnr, o6yclonr.rauree flpeBblluarcqee zvo u3Me'1leHve qyBcTBtrTenbHocTI'I IIpo-

BepreMoro a(ceJlepoMeTpa.

flpeaen ycxopeHut nprl yaapHoM sos6yxaenulr qBnsercs.qeficrsuremHtIM BepxrrrM

npeauroM pa6ouero AI{HaMI,IqecKoFo ALIarIa3oHa aKcenepoMerpa. Hyxuo noaqepx-

Hyrb, rrro rcnomsyerrrrfi coBMecrno c aKceJlepoMerpoM rrpeAycl{JlfiTeJrb aoJIxeH
o6ecne'{qsarr Bo3MoxHocrb o6pa6orru 6onlurr,rx gnaqeur'rfi grexTpnrlecKoro 3apfraa,

or,uaBaeMoro axcenepoMerpoM npI,I llccne,qoBaufltx MexaHHrIecKI,Ix yAapoB, B upo-

TuDHoM c:ryvae.ueficrrr,ITeJrbHblM BepxHrrM npe.qenoM pa6oveno,ufifiaMuqecxoro aI'Ia-
na3oHa coorBercrByrorqero KoMIrJreKTa ffiilserca nepxulfi nperen pa6overo anHaMI'I-
r{ecftoro rn:rna3osa ncnonb3yeMoro npeaycrfir{TeJrn. Orvreruu, rITo upu [pI,IMeHe-

Hr,rr,r BblcoKoqyBcrBr{TeJrbHblx aKcenepoMeTpoB rIpH I,IccneAoBaHI'Itx MexaHHqecKl'lx

yAapoB rleJrecoo6pauro ucnoJrb3oBarE AolronrrflTeJrbHblfi arrexroarop (eurocrnltfi

,qeJrHTeJrb 3ap'Ia), 3a 6olee no,upo6nofi uHooprvrauuefi nyxuo o6parurbct K pa3Aeny

3.2,4,qaHnoro cnpaBoqHuKa.

5.6. 3ABO.IICKI,IE IICTIbITAHI,I' COEAITHI{TEJIbHbIX KABEJIEI

Ha puc. 5.16 noxagana crlcreMa, no.qo6nas xoropofi ucuonrayerc.n Qnprrrofi Epronr u

Ktep npu 3aBoAcKt x [clrblTaHuf,x npeAHa3Haqenxblx AJtt coBMecrHofo npuMeHeH[c

c rn6pogar.ruraMu ManouryMHblx coealtHnrenrntrx xa6eaefi. OauH xoHeq I,IcnbITy-

eMoro Ka6eJrr coeALIHeH c oxoneqnofi narpysrofi, coorBercrByrculefi eurocrr'l axce-

nepoMerpa o6qero Ha3naqeH[t, It MexaHlrlec([ 3aKperlneH c rIpe,uBapI'ITenbHbIM

HartroM,i,Ilpyroft roneu groro xa6enc nporlHo 3aKperIJIeH u [oEKrIoqeH Ko Bxoay

ycuJrr{Tent 3apr,qa. Pacnoloxenxlrfi B cepeAHHe I'IcrIbITyeMoro coe,ufiHureJrbHoro

ra6ens gaxnu o6ecne.rusaer MexaH[qecKyrc cBt3b co croJroM sfi6pocreqAa, xa

KoropoM 3ar(p€[neH roxrpolrnrrfi aKceJrepoMerp. Ha coeauHenHrrfi c yclrrIrlrenelr

Morquocru srr6pocrexa noaaerct orAaBaeurtfi ynpasamoul{M r€HeparopoM y3Kono-

locnnfi [ryM co cpeaxefi .racrotofi 80 Fq. Curnar, reHepnpyeMblfi ncnrrryeutru

xa6eneu rroa AeficrBHeM coo6qaeuofi euy ru6pocrenaoM auHaMltqecxoft culu,

u3Meprercc H pe3ynbTar cpaBHuBaeTct c 3apaHee olpeaeJreHHblM noporoBblM 3Hatle-

xueu. CnuuroM ruyMHbre coeaunuTenbHhle ra6enr.r or6parouunarorc.r' Orueulu,

vro $npua Bpronr u Ktep noanepraer I,IHAHBI{AyaJIrHrIM rcnbITaHHtM Bce r43roro-
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Pnc. 5.16. Czcrev4 aaaJrorfiqEaf, xoropofr HcnoJrb3yerct npn narcpenna rpu6c
gJreKTpu.recmoro rnyMa B npo\ecce ocyalecrBtrteMhrx Qupuofi Bpnns u
Knep saBo,qcxnx ncnuraaufi coe2rrunretrLHbrx xa6enefr

BJueMbre craHAaprHhre co€auunreJrbHbre xa6enu AO 0038, .[pynue coeaunr{TeJrlnbre
xa6enu nogneprarorct rpynrroBblM r,rcrrbrraHnffM.

5.7. KAJII{BPOBOTIHOE OEOPY.UOBAHLIE

5.7.1. Kann6poaoqxat cucreMa 9559

Cneunanrnas rarnGpoaovnar crcreMa 9559 co,qepxur KoMnJrercr o6opyAoBan[r Art
na6oparopxofi rcaru6ponxr,r axcenepoMerpoa u unrpoQonoe. C nolrorqrro srofi cu-
creMbr MoxHo ocyulecrBJrfiTb KoMrrnercrHyn xanu6porry ynoMrHyrbrx AarrIHKoB I,r,
cleAoBarenbHo, arrecrarlruo u nacnoprr{3aqr{ro arcenepoMerpoB fi uurpoSoxor.
Cncreua 9559 noragana na prnc. 5.17.

I{enrpu cepBr.rca Qupnarr Epronr u Krep a pa3xbrx crpaHax rvrupa cnabxenbl cucre-
nrauu 9559. Cucrenay 9559 moxET npno6pecru nro6oe merponer[rrecKoe yqpexaeHue
nnr ranu6poao.+raa ra6oparopux. Orueruu, rrro B KoMrureKT npr{naraeMbrx K cucre-
ue 9559 TexHr,rtrecKr,rx AoKyMeHToB Tarcxe Bxoarr nolpo6nne pyroBoacrBa, orHoc-
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Pnc.5.17. Katudponounat cilcreMa 9559 Qnprutr Bpnnt n Krep

rrrluecr K MeroAaM r,r Meroqur(aM ralu6poaru aKcenepoMerpoo r.r vnxpo$ouon. 3a
6onee nogpo6nofi un@oprvraunefi rrroxno obparr,rrbcr K MecrHoMy npe.ucraBr,rrenK)

Qrpurr Epronr u Krep.

5,7.2. Kann6poBoqnar annaparypa

Ha puc. 5.18 noxagaHa u Kparro onncaHa ynoMrHyrac B AaHHofi uare raru6poaov-
HaJr annaparypa, r.r3roroBJnreMar rr Bbr[ycKaeMar SHpMofi Epronr r,r Krcp. floapo6-
Hoe orIHcaHHe orAeJrbr{brx npu6opon l,t ycrpoficrB Aaercq B coorBercrByrcrqnx clpa-
BOI{HbIX JII{CTAX.
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Kuu6ponormrfi sn6pocreHr 42q) Malorabapnrnuft nn6pocrena rJrr^ x.arv-
6poaxn u r{3MepenHr aMrurnryrHo-qa-
cToTHbIX XapatoepHcTrK aKceJrepoMeTPoB
ricnorb3yeTcs BMecTe c reHepaToPaMH u apy-
rofi annaparypofi tlupvrr Bprolr u Krep
a Mar(c. rrlHaMuqecras cura 3 H, pa6owfi

qacrorsufi ruanagos 200 fq - 50 xlq
I ncrpoexuufi aKcerepoMerp aru aBTo-

uacrpofixx aMutrTyax MexaHxqecxxx
rcore6axrfi

Karu6ponornufi rr6pocron 48 I 5 Br,r6pocron .qrq [oBepKu axcelepoMerpoB H

apyrnx su6poaarquKoB Mero.qoM cpaBHeHHt
u a6coarorsnu ueroaoM c npHMeHeHtreM na-
repuoro uHrepQcpoMerpa
I ecrpoennuft graaonnrrfi axcenepoMerp

8305
I BO3MOXHOCTb COBMeCTHOTO npHMe-

xexnr c rx6pocrenaauu 4801 x 4805
I pa6ovufi sacrornHfi guana:on 5 fq -

10 xfu

Kounaparop ryacrBHreJrbHocr[ 2970 Kounaparop.unr 6ucrpofi x rovnoft nouepru
aKcenepoMeTPoB MeToaoM cPaBHeHHr Hc-
nonb3yercr coBMecrHo c xalu6poaovnum
xa6opou 3506 r npeur:xoHHbrM yorJrure-
relr-QopuuponarerreM cr{rHara 2650 rf upuu
Bprclr u Krep
r norpeurHocrb noBepkr4 t 1,027o (ao-

BeptrrilbHas Bepomuocrr 9996)

Kuu6porornrrfi sn6parop 4294 Marora6apnrxnfi onopxnft Hcroqnnr Mexa-
xuqecxux rore6aunfi am ra.nr.r6poBKu 1r npo-
BepKH a(ceJr€poMerpou u ru6pomerpnvecroft
annaparypEr
r yc(opeHue 10u/c2 x37o (CK3), ra-

crora 159,2 fq (1000 paa/c)
r ruyrpennrfi 6arapefiuui ncroqHr,rK

narasr.rc (l t 6LF22)

Karu6ponoruufi xa6op 3505 Kounrexr graJroHHoro arcelepouerpa 8305
n ycrrurerr-@opMilpoBarer.f, cuntana 2626,
coBMecrHo troBepeHubrx a6corrorsrrv uero-
aoM c trpHMeHeHtreM na3epHoro nurepQe
poMeTpa, npe.[Ha3HaqeH Itr trpHMeHeHHfl B
au6pouerpnvecxux xalu6ponovnHx cxcre-
Max

f0101%w

Pac. 5.18. Ilepeuenn H KparKoe onilcaHae EsN,ToBJrteMofi 11 BbrnycKaeMofi Qapuofi
Bprotr n Knep xann6ponoqHoil annaparypbl
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5.8. CTAHAAPTbI }I PEKOMEHAAIIILI, OTHOCflIJ!iI.IE,Cfl, K KAJIIIEPOBKE
AKCEJIEPOMETPOB

MeroArr, yqnrbrBaeMbre Qnpnrofi Epronr u Krep npn 3aBoacKofi xa.nu6ponre r,r
rrponep(e axceJrepoMerpoB, coorBercrBynr craHAapry UCO 5347 "Mero,urr rroBepr(u

aartrr,rxoB MexaHr{qecKr,rx xoae6anr,rfi H y.uapoB). Sror crangapr ycraHaBrl{Baer
nplHrlr{nbr r{ MeToabr r(aJrr{6poB(n I{ [poBepKn aKcenepoMerpon. 3a 6oree noapo6uofi
nntloprvraquefi xyxxo ooparnrbcc K sToMy craHAapry.

K xanu6porxe u [poBepKe arcenepoMerpoB TaKxe orxoc.mcr cneayroque craHAaprbr
n peKoMeHAarluu:

AHIIC C2.11-1969 "AccoprnueHT Mero.qoB noBepKH u ilcrrbrraHrrfi sreKrpuqec(ux

aarqilKoB, Hcrronb3yeMbrx flprl u3MepeHE x MexaHHrrecxHx Kone6aHnfi fi yaapoB'.

I4CO/IC 8042 "Vxashrsaeune a cnequ$uxaqr4r{ rexHr4qec(rre xaparrepucrr{Kx cefi-
cMr{qecKrrx aarrrHKoB MexaHfiqecKHx ftone6aHufi r, yaapoB,.

.{oxyrrenr J$ 3003 Epuraxcxofi norepovnofi cnyx6br.

172



6. IP}IJIOXEHI{'

173



M CM MM Oyr AK'HM

100 1000 3,281 39.3',1

0,01 l0 0,0328 0.3937

0,001 0.1 I 0,00328 0,0393?

0,3048 30,48 304,8 t2

0,0254 2,54 25,4 0,0833

Ta6nnaa I. Coornoarcnus Metrc4y e,4trHn\aMrr NrrrHbI rr nepeMelrIeHwt

TIPIIJIO)KBHI{E A

Ta6nnua 2. Coornoneuan MetKAy etaHwrraMa cKopocrw

Ta6naua 3. Coorsoarexns Metcqy e4nHnrraMrl ycKopeHut

u/c ru/c Oyr/vnn uuls/s

I 3,6 196,85 2,2369

o.2178 I 54,68 0,6214

5,08 x l0r 1,829 x 10-2 1,136 x lo-'?

o,4470 1,6093 88
T01MSW

ulc2 cw/c2 gyrlc2 aroiru/cz

9,8 l 98r 7,) ) 386

0,102 100 3,28 r 39,31

0,00 | 02 0,01 I 0,0328 o,3937

0,03 109 0,3048 30,48 t2

0,00259 0,0254 2,54 0,0833
TOTWSW



KT TCKMA r OyHT yHIlus

0,102 1000 2,2046 35,274

9,807 I 9807 2r,6205 345,93

l0-3 r,o2 l0-4 I 2,205 l0{ 3,527 10r

0,45359 4,625 l0 2 453,59 l6

2,835 l0-2 2,8908 l0j 28,35 6,25 lO'2

H Knc Qyuro{yrlc2

I 0, t02 7,2329

9,807 t 7 1,0

0,r379 1,405 l0r l

Tadnaaa 4. Coorxoatexns Morcqy e4rrwauaMa Maccbl

mlMW

Tadnnqa 5. Coornoueaas Mexry eailHurlaMtr cHrIbI

Ta6nuaa 6. Cooraouenns MoIqy eAITHHIIaMItI raBnegne

fIa rvr6ap MM BO,II. CT. ATM .[roiM Bo,[. cr. @ynr/grofiu2

l0-2 0,102 9,869 10-6 4,O2 l0-3 1,4505 10-4

100 I 10,917 9,868 l0-o o,402 1,4504 to-2

9,80? 9,80? lo-'z 9,678 l0 5 3,93? 10' 1,4223 r0-3

1,013105 l0 l3 r,0332 rd I 406,77 t4,696

249,tO 2,491 25,4 2,453 103 3,605 lo-'z

6908,9 69,089 704,49 6,805 l0 2 27,736 1
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,{x rBr' ,{ KIC M KKU ETE Oyr-OyHr-
cura

I 2,718 l0 0,1020 2.39 10-4 9,48 lO-4 o,7376

3,6 106 3,6710 los 360 3413 2,655 10,

9,80? 2,7241 l0-, 2,3423 103 9,2949 t0 3 7,233

I  187 1.163 r0 427 I 3,9685 3087,4

1056 2,93 10'.r07,59 0.2s 198 778

1,3558 3,166 t0- 0,1383 3,239 l0* I  ?R{ l0-3 I

folwsw

Ta6na\a 7. Coornoarcnan Merqy erwunrraMn pa6orbr, gaeprnr H Kora.recrBa re
NJIOThI

Ta6na\a 8. Coornouenas Mex<.qy eEilHurraMn Monlnocril

rBr re 'm/c n.c. xxa:r/'r Qyr-Qynr-
cwa/c

il.c.

I r02 ,36 860 738 1,34

9,8r l0r 1,33 t0-2 8,44 7,23 1,32 102

0,735 75 I 632 542 0,986

l ,  l6 10r 0,1 19 ,58 l0r I 0,858 1,56 l0r3

l ,36 0,r38 ,84 l0 3 I 1,82 l0 j

o,745 /o 1,014 642 i)u

2,93 l0r4 2,99 loj 3,99 l0 4 n)<) 0,216 3,93 l0-4
1<' ?5q 0,479 3024 259 0,471

rotw

O6ognaqesne flpncrarra Mnoxnrens

r
M
K
c
M

MK

H

D

rI,Ira
Mefa
KII,IO

CAHTtI

Mjdjtnu

Mr{Kpo

HAHO

nilKo

l0e
106
103
102
l0-3
l0-6
l0-e
10 12

fo12#ff i
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NPI4JIO)KEHI,IE E

HOMOTPAMMA .IIJIfl IEPECqETA 3HATIEHUfr
PA3II,IIIHbIX BEJI}IqIH MEXAHI4TIECKLIX KOJIEEAHI{II

floxagannas Huxe HoMorpauua oro6paxaer a rpaQuvecxoM Blrae cooruolrleunt
Mexay pa3JruqHbrMu BeJrHqnHaMH MexaHurrecKux rone6annft, r.e. vacrorofi, nepeMe-

rrleur,reM, cr(opocrbn u ycxopeHl{eM rapMotnqecxl.rx MexaHHrIecKHx rone6annfi. Ha

ocHoBe 3HaqeHr fi asyx seflrqr,tH MoxHo no grofi HoMorpaMMe onpeAenl{Tb coorBer-
crByrcrqfie 3HarreHr{r ocraJrBnbrx AByx Benr,rrrnH MexaHr{rlecKlx rone6anr,tfi.

10
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IIPIIJIO)KEHIIE B

CTAHAAPTbI I4 PEKOMEHAATIIITr, OTHOC.flrrIr,rECt
K BI4EPOMETPVIVI

Bsuay 6onruoro r Bce pacryulero qucna Mex,qyHapoaHbrx H HarluoHaJrbHbrx craH-
,uaproB r,r perouen4aqufi, orHocrxlrxcr r uuporofi o6nac'rr nu6pouerpnn, BKJrK)rre-
Hne onpeaeJreHnoro na6opa raKux HopMarlBnbrx aoKyMeHToB B .qaHHbrfi cnpa-
BorrHr,tx He r,rueno 6rr lparTurrecroro cMhlcJra. Cootaerctnyrouac lx(bopNrauflc
npeAycMorpeHa s r.rgAaHHoft (lnprvofi Epur u Krep 6pourrope "Harlnonamxue u
Mex,qyxapoaHbre craHAaprbr H per(oMeHAarlnu - aKycrr,rra, nu6pouerpur, Qo-
ToMerplr>. B arofi 6pourrcpe Aaercr nogpo6nufi flepeqeHb HopMaruBHbrx aoKyMeH-
ToB, ornoctrqlxcfl K coorBercrByrtrrlnM o6racrcM Hayxu r,r rexH[Kr,r u r,r3AaHuhrx
pa3Jrr,rqHbrMH MexAyHapoAHbrMr{ }l HaIIiloHilIbHbtMI{ opraHlr3arllrrMl, MeTponorfi-
rrecKr,rMl4 r,r ApyrurMH yqpexAeHl{.nvru n 4p, B 6polllnpe TaKxe npelycMoTpeHbr a.qpeca
yrroMrHyrhrx opraxusaqufi, yqpexaexr,rfi H r.a. Vnotr.rHyryro 6pourropy MoxHo no-
nyqurb y Mecruoro [peAcraBureJrr $upnmr Epronl u Krep.

NP}IJIO)KEHI'IE T

OTHOC.fl III AflC fl K BI4BPOMETPITII{ TEXHI,IIIECKA t
JI}ITEPATYPA OIIPMbI EPIOJIb }I KbEP

Ouprvra Eprcm r,r Krep rr,4aer o6lur,rpayrc TexHr,rqec(yro nqreparypy, orHocrqyrcc.s
x urupoxofi o6lacrr,r Hay(u l,r TexHHKI,r r,r B ToM rrrdcJre K nn6pouerpnr . 3ry rexnzve-
cKyro nr{TepaTypy MoxHo noapa3aenr,rrb Ha cneayrcqfie (aTeropilu:

Vqe6nnrn. flpe4nasna.renHbre Arl Haqr,rHarorqux yve6nurv o Qoplrare A5 coaepxar
Marepr{an, n.nrttouruitcs BBeaeHHeM B Teopurc n npaKTr,rxy coorBercrByroulefi o6na-
crr,r Hayr(n r,r rexHI,t(D. K o6lacru eN6pouerpur orHocrrcr rpu TaKHx yve6xura, r.e.

"I,Iglrep€Hue i anaJrug MexaHuqecxr,rx xone6anuft", "Bu6poncnrrranuc" u "MoHr,rro-
pn3arlllq cocrorHr.n Marrrr,rHHoro o6opyAonaHnr". 3ru yve6nnxu Moxno norryqnTb y
Mecruoro flpeacraBr.rreJrfl Quprvtr Epronr v Krep.

Ilprmepu npnMeHerr[r. Ornocnrlfiecc K npuMeHeHqro u3rorosJlsetrofi 14 Bbrnycra-
euofi Qupuoft Eprolr u Krcp annaparype nerrarHbre Marepuanbr ny6ar,rxyrorcr oue-
parnBHo c yrreroM pa3Burrrs coorBercrByroulttx o6racrefi HayKH rr rexHr{Kr.

Texnn{ecK[ft o6eop, Xypnan Texnuqecxufi o63op fi3aaercr qerbrpe pa3a B ror n
coaepxuT crarbu, rrocBrrqeHnbre arTyilJlbnrru npo6neuau reoperuvecrofi E npaKTH-
vecxofi uerpolotul\H KparKlre onficaHnfl nonrrx paspa6orox r,r c[eqfiarbnrrx o6na-
crefi npuueuerus annaparyplr Qr.rpriru Eprcm u Krep.
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Knurn u 6pourcpu. K o6nacru nx6pouetpun orHocfiTcs fiepettqcneHHble Hnxe

KHrrrH H o6urupnue 6pourropn, [3AaHHbIe @uprvofi Epronr u Krep.

"llguepenur MexaHrrqecrorx rone6anufi rl yaapoB)

"9acrorxnfi auarr3)
nllccneAosaxfls uoa rone6anufi - Teopnt u npaKTuxa]

"Axanng uoA xone6axufi Kpynltblx KoHcrpy(qlil"

flo xenanuro MoxHo rrorryqurb KoMrIJreKTHbIfi cnxcor usAaHxofi Quptvtofi Epronr u

Krep rexnrvecxofi nxreparypbl, B ToM rrlrcre flocBtuleHublx rlpuMepaM rlpuMeueHr,rt

alnaparyphr 6pourrcp u crarrefi, ony6nuxoaaHnblx B xypHate Texnn,recxnfi o6rop.
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TIP}IJIOXEHIIE II

flepeuenr r.r KparKoe onucaHue [pe.qycunrrrenefi, r.r3rorornreubrx H BbrrrycxaeMbrx

Quprvrofi Epronr n Krep u flpeaHa3rar{enHbrx arq cosMecrHofi gl<crrnyararlnu c
nbe3ognexTp[qecKnMu su6poaarquxaNru. Vcunurero-so36yAlrenb nuHxl{ uepeAaql
2644 onncau B DraBe 3. 3a 6oaee uogpo6nofi nut[opuaquefi nyxno o6parzrrcr r
flpficyrrlHM orlerrbHbrM rrpeaycl{nrrTeJltM cnpaBoqHblM JrucTaM.

[|pclycnnHrem

Yctrtrf,Tenb 3apf,ao
MuouyMHHfi ycf,rf,-

Tenb 3apr,4a tr

+opMf,poDarenr cf,rHua

YcutrTenf, 3aprra
Muoryurufi ycxln-

Tenr 3apraa tr

oopMf,poaarenr ctrrHua

Pa6oqre
pexnMbr

Yc(opeHHe,
cKopocTb,

nepeMeuleHne
Yc(opeHtre

Koe{Quurem
ycf,ncHnt

0,1 uB/nKn - l0 B/n(r
(-20-+80aE) 0,1 vB/nKr- I B/nKr

(-20- +60r8)

9aqwnfi ananegon
(-3 rB)

0,1 fu - 20O xfu 0,3 fq - l0O xfu

Peryrnpycune HnxHtrfi 0,2; l; 2; l0 Iu (npeaer l0%) 0.3: 3: l0: 30 Iu

(-3 aE) BepxHHfi
0,1;  l ;3;  l0;30;

> 100 xlq (npesu lOb)
l ;3;  l0;30;
> l0O xfu

Ifmaxnc
Buyrpeunm 6arapea rar

BHeuHnfi trcrocHrK
nocaotHEorc ToKa

Cerb nepeMeHHoro ro(a

.{pyrnc
oco6enroctn

llEqExarop neperpy3xH, uc-
TOqHtrX OtrOpHOrc Ctrrqua, UH-
guxarop cocrorxur 6arapeft -

HOTO 
'CTOCHtrKA 

NtrTAHH'

14H.{trKarop neperpy3KH, BHxo,[H
c Hen@pe,qcrBeHHoii cBr3brc tr

cBc3Lp cepe3 TpaHcoopMarop

06racm npauenerru

llccaelogacts uexaHnqecrtrx
xue6axufi s norerux ycnoBnrx,

rrapoaKycTtrcecxtre
il@ne,uoBaHl crnrpo0onaMu

O6u1ee nprueuenne r an6po-
urpuu, run6poaxa axcene-

poMfl poB Mero,[oM cpaBHeHru
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265r

tit
l : l
tl-tl
tgl

Ycf,ntrTem 3spr,qa
VcHarrem tapa,{a c rpeur

HOpMUtr3OEaEHUMf, 3EACeEtr-
rMf, r@rtof, {xcETa ycErGHf, t

n unpoxrm pa6ornu ra-
CMHUM ilANASf,OM

il

Yctrnf,rerb 3aprls
llporxufi uuora6apnrruil

ycf,ntrTenb 3aptqa c ctrM-
MeTpf,sHHM H ECCf,MMC-

TpusEUM BXOIOM tr
orrcoxoi nomexoycofi rurpcnre

lpcrnuornufi ycraru-
r[opunporarur cnrnua

Bncoxmottufi ycurnrur
upr.qa tr HuprxeHf,t

r {opunporarur cHrnua

Vcxopexue,
cKopcTb Vcxopeuue Vcxopenre

0, l- l- l0uB/nKr
(-20- + 20IE)

0,9 - l0uB/nKr
(0_+20a8)

Bnyrpenum uunu Hacrpotr(a

0,1 MB/nKn - 100 B/nKa,
l0O uB/B - 100 B/B

( 20- +40rE)

0,0O3 Iu -
20O (Fu I Fu - 200 xfq 0,3 fu - 20O xlu

0,003; 0,03;0,3;l Iu 0,3;3fu;2xlu

200 rl.u l; 3; l0; 30;
> 200 xlu

Bneunufi scrocnnx
nocTotHEolo To(a

Bneuunfi ucrocutx
trocTocHHolo To(a

uflb nepeMeHHolo ToKa

3ageurenuufi a
HC3A3EWCHHHT

BXO.qH

Cuuuopxrnufi r necauue-
rpuruufi axogrr, oroepcrna
,qry rpennegrs r oGb€xrau

lIH,anKarop treperpy3xtr,
rcTocHtrr onopHoro crrHua

MHorcKaHmHbre BH6poMtrpu-
vecrre x au6poxourponbuue

ctrcTeMH, trcctreloBaHu
McxaHrqec(trx yaapoB

tlccneroEaHtra MexaHf, v@xEx
Kotre6aHHf B npoMbrueHHbrx

ycfloBIH, crautroHapBHe
aa6poxourponruue cleeuu

Kun6poara ucuepoMtrpoB
MeroaoM cpruHeHE , o6qcc
trptrMeHeHtre B BnopoMerptrH

TffiU
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TIPI{JIO)IGHI4E E

flepevexr H KparKoe onficaHue anlaparypbr Qupuu Epronr u Krep, rcnonreyeuofi
BMecre c nle3ogneKTpqr{ecrr,rMl{ Bu6poralruKaMu B pa3nr,rrrHbrx o6nacrqx HayKr,r r4
TexHHKr.r. 3a 6onee no4po6noft r,rHQoprvraquefi nyxxo o6paurbcf, K coorBercrBy-
IOTTIUM CnpaBOrrHhrM JII{CTaM.

Ilpa6op

25t l

Bn6pouerp

2513 25te

llnrerpupyreqre
er6pouerpu

Onucaune
Vnnaepcuruufi eu6pouerp .ur
o6unx ucclcaogauufi vexau-

qecxnx xore6asnfi

Tovnue noprarHoHue an6pouerpn arr
uuporoil o6lacu npamrvecxofi

au6pouerpan

Pa6oqf,e
pcxtrMH

Vcxopeure, cxopocrr,
nepeMeueHEe YcKopeHxe, cxopocrL

9acrornui gnanasou

(-3 nE)
0,3 Iq -  l5 xlq l0fu l0r lur

Peryrapycurrc
npeaqH sacTqH
(-3 rB)

Hnq l, 3, l0 fu'
BII9 I, 15 rlu2

HIII{ 8, l0 Iu2
BI19 l. l0 xFu2

llcrcmopu
cK3,

pa3Max (,qBoft Hil aMnnuryra)
L3ps (60 c),

CI{3. uaxc. nux

llcmqnxx
ntrTaHnt

Buyrpeurm 6araper u! BHeu-
Htril {croqHHK nocrofiHHofo roKa

Buyrperxm 6araper

Bxolu 3apra 3aptq

Ifpaucrlnnr

I 0,3 tr 3 Iu s orsocruevcs x
ycKopeHtrp IExtrMe

2. Ilpn onpe,uueunn paBHoro
I xf[ Bnq Bo3MoxsH rsqe-

AoBaHxc xsrkocrw su6pa-
utrH

I IIpn nprueuenHu nuHeinoi B@o-
Bof OyHKutrtr

2 l4ccne\osasusMexaHtrqecxax (one-

6anrfi, ouexra sogaeicrsyrcurx ua
(rch u pyxy an6paqnfi, uccneqo-
oaunl xectrocrn ru6pauuu
(r4co / il I 5 3 49, L1 CO 29 5 4)

3. 25 l3 - rpaaynpoaxa a eguunqax CH,
2516 - rparyupoBxa B elilHuuax
6purancxoi cucreurr,
25 13 lWH 2134 - ytpoueuuufi aapr-
AHT
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7lDo7
z.Moilro

lllueprnmuui uammoSor

2515

Bu6poaxmurcp

Iloprarurnrri nsuepETuEHHi MarHu-
roQon, cna6xeuuui 6noraur sanu-
cx/gocnpouggeAesuc MexaHusecxtrx

xone6annfi ZM 0060. HMefl 4 KaHua
sanrcu/scnporgseaeHm u aonycKaer

nptrMeHeHse xaK a na6oparopnux.
TaxuBnon€BHxycnoBHtx

3rlQerruruufi noprartrBHbri aHuB3arop,urfl
nprMeHeHHt trptr trccnc'uoBaHtrf,x MexaHHcecKHx

xonc6asnfi , nponamnqecxoM KouTpone,
MOHtrTOpq3aUff tr COCTOCHtrfl tr AtraTHOmHpOEaHHX

nptrqnH HetroruoK MaunHHoro n rpyrorc o6opyloBaHnc

YcKopeHtre, c(opoqb Ycxopeirue, cKop@rL, ncp€MeueHtre

0,3 Fu - 16 xfu' 0,3 Fu - 20 xFu (- t rE)I

Hf l {0,3,  l ,  l0ru Hnq 0,3, 3 ru
Bnq 8 3HaqeHHX B 3aBnctrMooH or pexHMa aHun3a

CK3 E ,{pyrtre 3HaqeHnt

Buyrpeuurfi 6arapefi Hbrfi 6ao(,
BHEUHUfi trCTOqHf,X tr@TOflHHOTO TOX 

Buyrpeunm 6araper,
BHEUHNi trCTOqHHK NGTO'HHOTO TOKA

3"p"1 3apr,a, ranpmeune. ntrHHt neperaqr

l. 3aBtrctrT or cKop@Tn MarHnrHoft
NCHTbI

l. Oco6ensmn r Bo3Moxgocru:
y3(otrorocHHft qacrornufi aHuH3, aBuH3 E rtonocax c

Qnxcuporanaofr orHoctrrdbuoft unpuxofi (6 r 23iXr). ror
MoxHocfr flmuKparHorc pacuxpeHnr Macur R6n, alturxt c
paBepffiof tr ycpeAHeHtreM, onperilertre Kelcrpotr, 6r'10
KoMueHcaqf,r u3MexeHtrfi ns-ea Qnymyaurfi prOorcil cxo
pcu o6opy.uoaau14 aBToMartrcecxo€ cpalrrcxBc crtcxtltotl
EaKOUeHtre tr XpaEeHtre 6Onrulx uacclao[ itltllllhlr. F(tl
MOXHOCTb COBM@THOfi SxcnryaraUrr C SHCrrrtrCll Illlt8psty
@fi

tmtau

rtt
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IPIIJIOXEHI'IE 3
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Axe-
rcpo-
MdP

Mrcca

(r)

qyf,mhruhf,@

trof,atrpx- | troraprly
xcnp | trKn/M.c-"

uB/u.c-2 | ("r"/g)
(nB/e) |

qrcrqHhtr:i

Emsof,,
trpca€n
+ l09o

(krq)

Oc06c{s@n O6aacn nprucrexan

4374 (6es
xa6em)

e 0,18
(= I ,E) -0,1I(-  t , l ) 26

MUH€ pa3Mepbr x Macca, BHcok& pe3oHaffc-

H& saqda, seoGweMblfi Ka6enh, gopMMf,-

3oBaHH& qyBcrB{Tdrnocrr (Uni Gaino) I4ccnenoBaHtra MexaErqernx xore6axsi

4393 - 
0,48

(€ 4,8)
0,3t6 ! 2%
(3,101 2%)

r6,5 Koscrpyxqnf, Delta Sher@, uuue paruepar I
Macca, EHcoxd pe3ogaHcfld cacTota, HopMa

c bonhuxMu aMnnffTylaMu n BHcokrMq
qacToTaMn. trccnenoBaHtrc MexaHnsecxtrx

4315

2,4
(6er

ra6em)

= 0,48
(= 4,8)

0,316 ! 2X'
(3,10 t  2%)

16,5
Koscrpyxurr Delta Shear@, uurre paruepa u

Macca, BHcoru p€3oEatscHd cacToTa, fleor-

euewufi xa6ur, HopMdtr3oBaHuat qyBcrB!-

rffbHofiE (Uni-Gain@)

qynHEIx MecTax

4391 l6
= 0,8
(- e)

t !2:%
(9,81 r 2%)

KoscrpyKqtrr Delta Shdro, HopMuu3oaaH-
Hu qyB@rrenhxocrr (Uni-Gaino), rsorrpo-
BaHHG ocHoBaxre. @entrgtrTgo TNC

O6use rcqelosaxqc Mexaurqecxtrx
xore6asrfi u ylapos

4311 l l
= 0,8
(- s)

|  !2%
(9,81 r 2%)

12,6 Pacnu c6oxy
c@ararTflb

Penot cepxy KoHcrpyrurr Delta shearo,
c@atrHqr4b ffopMdr3oBaHEd

Pacnon.c&Dxv qyBcTBrTilbHocTL

c*o"rrr-" (Uni-Gaino)

Pacnon, c6oKy
cennHffTd6

4384 l l
:0,8
1= 8)

|  !2%
(9,81 1 2%)

t2,6

4382 t1
= 2,6

(= 26)
3,t6 !  2%

(31,0 t  2%)
8,4

4383 t1 - 
2,6

(- 26)
3,t6 !  2%

(31,0 t  2%)
8,4

4390
3,16 t2go uxA/u c-2

(3 1,0 r 2% MKA/g)
E,4

BcrpoexHilfr ycurxr*r-aoo6yaurenb nnn{tr
tr€peracr, koHcrpyKutrr Delta Sheara'], HopMa-
n{3oBaHHd qyocrBrrurxocrr (Uni-Gain o)

O6uxe lcqelosagu{ Mexaqtqecxff x ko-

re6axxfi, no3uoxxocrh HenocpercrBex-

HOrO C@rrHeHHfl C COOTBeTCTBy@Uei

annaparypofi orpMhr BprcnE x Kaep

4310 54 (- 80)
lo ! 29/6

(98,1 r 2%) 4,8
Pacnd csepxy KoHcrpykqrr Delta shearo,
w orrcoran xopMus3oBaxxu
pacnor. c6o(v vyacrorrearuocrr (Uni-

"*or"rr*"  
Caino)

I/[ccreloBaHur MexaHtrqecKux (one6aqrtr

4381 43 (- 80)
to r 2*,

(98,1 r 2%) 4,8

4318 l?5
x26

(- 260)
31,6 ! 2t%

(310 r 2%)
Pacnon, oeDxv

KOHCtOVXUtrt  Uel ta 5heal '
coetr{gnTenb

csepxBhrcoKu gopMu{3oBaH

H& qyBcTBrTetbHocrt (unl
Pacnon. coo(v ^ ^i-  UAIN 

"coentrEnTenb

l,I@reroBaHus MexaErqecrxx xoae6axri

c MdHMr aMtrnrTylaMi t Bu3KrMf, qa-

4319 t15 -26(- 260)
31,6 ! 2%

(3to ! 2%)
1a

83 l8 410 316 +2Vouxvt c-2
(3100 r 2% MkA/g)

Bcrp@HHbrfi ycumub-Bo36yanrfib nxHtrt
treperacE, xoxcrpyxutrr Delta Shearo,
cBepxBHcox& EopMutrSoBagE4 vyBcTBt-
rurxatr (Uni-Gain@)

'IccneroBaHxn 

MexaHugecxxx Kone6aHtr;

c MUHMI aMfftrTyIaMtr g Htr3KkMX qa

croraMtr, aqpoeBHHfi Oun6Tp HffxHtrx
qaqor c rocHo onperqeHHofi cacrorofi

cp$a

E309
3

(@3

ra6m)

= 0,04
(e 0,4)

= 0,004
(- 0,04) 54 MuHe pdMepu, HeoreMneMue xfrcnexgrlfi

srsr (M5) r coelquurqrxnfi xa6ear

llcdenoDaHtrc MexaHrcecxxx ynapoB c

6omuuur aunrrryraMn (Marc. ycxope

sre 106 u/c2), rcqeaoBaslf, Mexaxrqe-

cKtx xone6aHui c 6oalulmr amnarrv-

laMx q B6rcoknMt qacTmaMr

4321 f,J - 
0,8

(- 8)
L! 2%

(9,81 f  2%)
t2

Tpx ax6polarvuxa n o6ueu ropnyce, roucr-
pykU{t Delta ShearOr laeHTqqEu EopMu{3o
BaHHM qyBcorrqbuco (Uni-Gain @)

I/lcctreroBaHilr MexaHxq€rHx xore6aHtri
B Tpex B3aflMHO nepeneH!trRynrpHHx fla-
trp@etsrqx

AxcerepoMerp 4322 {ctronb3yercr BMe-
cre c en6pouapou 25 12 nptr xccneroEa'
E qx Bo3netqByourx Ha opratsr3M qe

no*Ka MexaE qrcxrx xote6aH[i

4322 350
= 0,8
(- 8)

|  !2X'
(9,81 12%)

0,1
(a pe:rxooofi
nolyuxe)

TpH Br6polaBsKa B o6ueM Mqmtr{ecxoM
xopnyce x p€trHoBofi trolyExe, Koxcrpyrotrc
Delta Shearo, uesrxqH& HopMur3oBaHxu
vyacmxruluoca (Uni-Gain o)

8305 40 - 
o,t25

(- t,25) (trpener 2%)

KEapqeBHe trEe3ogneMeHTbr, aucoroqa6tar-

Hd KoHcrpyKqM, uxpoKHi rffan8oE pa6o-

cux reMneparyp, a6conuHu troBepxa (no-

rpeuxcrr t 0,5%)

STuoHHHi lannr ur xur6poaxn ar
cdepoMeTpoB MmoIoM cpaBBef, rt

83 l0
100

(e3
ra6cu)

1,0
l0)

I
(9,8r

!2%
t2%')

Heoreureuufi 6poxrponauxui ra6em, oepx-
Eqi nperm reMneparypu +400oC, nopuun-
3oBaquar qyBcrBrrdbHod[ (Uni-Gain @)

83r5 102 - 
2,5

(- 25)
tox2%

(98,1 r 2%) 8

CrMMerprcHufi Bbrxol r3onqpoBaqH& koff-

crpyxurr Delta Sh€1o, nucoru crofixerr n

B He6narotrptrmEux ycnoBrrx oxpyxa-
pqei cpeahr, xoxrponE fi MoHrroptr3a-

trx3oBaxxar qyDcmrrqbH@Th (Uni-Gaino) Hee B cTa[trogapHEtx cucTeMax E npo-

MHMEHH@Ttr tr T tr

83 l7 |2 3,16 x 2% nxAlu c 2

(31,0 t  2% MKA/g)

Bcrp@HHHi ycsnqrdb-Bo36ya!renb nuHkt
trep€raqq, ceprlQxxar Bpuuo6*onacs@Tx,
xoncrpyxuxr Delta Shearo, ropvuusorauuu
vyncmnmrxocrr (Uni-Gain o)

@{

@N1

Ilepeaen4 ocnolHbre fiapaMerpbr n Kparkoe onncaHrre fl3roroBrlteMbrx n BbllrycKaeMbrx Qnptuofr Eptotn n Krep

aRceJrepoMefpoB. 3a notpo1nofr nnbopwaauefi HWH, odpaTrrTbcn K cnpaBoqilblM mIcraM aKcarepoMerpoB o6r4ero

HAgnaqeHrrs, npoMbrrrareH$Hx aKcerepoMerpoB u STaJroHHoro aRcenepoMerpa Qup*ru Bprcns a Rrcp
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