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llliX caryanianax T()qOK IIIK8Jill, ane, KK i paaime, a6i.m,­ 
IIIeHHlI qlfCJia OTIOpHHX caryania 6irrbIIIe xorapsox 
aenoninsae. 

6. KOMilJleKCHa onimea MeTpOJIOri'IHHX 

xapaKTepHCTHK BHMiproBaJibHOl 

rrineaeresm AIBYC 
y naaoxy BHIIEIW<Y o6'6KTOM CHTyan;iHHOrO OIIH­ 

cy 6 saxiproaansaa niacacrexa AIBYC, axa BHMip106 
3HaqeHHH TeXHOJIOriqHHX napaxerpin. Ilpa Ha.HBHO­ 
CTi n BHMipIOBaJibHlIX xaaania saransaa caryaniaaa 
KapTHHa 6y.n:e CK.Jia,naTHClI HK norisae 06'6,nHa.HHJi CH­ 
ryania (St'> fEL={l, 2, ... , n}). 

Hxnro npHnyCTHTH, mo S={§;, S2, ... , S0}, TO HaH­ 
npocrimasr MeTponoriqHHM "otipaaoa" CTaHJ BHMi­ 
pIOBaJibHOi rrizrcacresra MO)Ke 6JTH 3anpOIIOHOBaHa 
cpyHI<ll;ilI rreperaay HeqiTKHX MHO)KHH cJ y 6a30BiH 
MHomnHi D enaaoi ,n;JIJI ycix BK 03HaKH HeqiTKo'i ca­ 
ryarril Z1 i aanaaoro repxy 11 3 MHO)KHHH TepMiB: 

QC!= { (µnc; &Ji Yj) l j E J = {1, 2, , m;}, 

zre �ln�i GJ= 6µcHd) = min�c'(aid), µc'(aid), , 
µC"(,Jd)]. 

y TaKin: cpopMi !pJHK[(ilI aaaesesocri OJJ:HaKOBHX O 

03HaK (JiiHrBiCTnqHlIX 3MiHHHX) caryanii, H8npHKJI8,n, 
03HaKH Z � "noxnfirca y(, JJ:JIJI onaoro :e Toro m Tep­ 
MY �· "Mana ­ S" BH3HaqHTbClI lIK neperna n anaxens 
<l> H HeqiTKOl 3MiHHOl aj .U:JIJI KOHKpeTHOro, ozraoro H 
Toro iK ,D;JIH ncix BK napaxerpa, aanpaxnan, npa 
j=l. TYT C(a1) ­ aesrnca MHOiKHHa Heq_iTKoi" 3MiHHoi 
a1� "Mana ­ S" ,D;JIJI l­ro BK AIBYC. 

BHCHOBKH 
Banponoaosaaa Mo.n;enb MC y aarnani CCHJI 

Ha npyrouy pinai AIBYC .n;o3BOJIJI6 BHpimHTH aanasy 
MeTponoriqHoi" xoopnaaarrii ,n;JIJI aafieaneaenaa MeT­ 
ponorisaoi C)'MiCHOCTi CTaTHCTHqHHX oniaox CTaHJ 
BK Ha nepmosry piaai 3 excneprnaxa oniaxaaa aa­ 
ransaoro MeTponori'!Horo "ofipaay". 

YAK 621.313 

TaKn:e ninxin ,n;o3BOJIJI& HK aHaJ.Ii3JBaTH norosay 
xerponorisay caryaniro y CHCTeMi, TaK i aaaaaxara 
napaaerpn nponecis Ii 3MiHH, nro ,!1;03BOJIH6 BH3HaqH­ 
TH aeofixiaay nepiona­raiers KOHTpOJIIO i Heo6�HiCTb 
npoaezteaaa xopesnii IIOXH60K BK. 

Taxa iHcpopMau;iHHa xerponorisaa excnepraa 
CHCTeMa ,!1;03BOJIHTb TIOJiiIIIIIHTH rexnisai Ta CIIO:IKHB­ 
qi xapaKTepHCTHKH CHCTeM AIBYC rrpa ynpaaniaai 
TeXHOJIOri�HMH o6'6KTaMH. Bona iasapiasrraa zro aa­ 
JJ:8.HHH MO.n;eneii noxafioa HK CTaTHCTnqUHMH MeTO.n;a­ 
MH, TaK i xap811.'TepHCTHKaMH HeBH3HaqeHoCTi peayns­ 
TaTiB BHMipIOBaHb. 
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O:QIHKA CTATHqHHX METPOJIOrJqHHX XAPAKTEPHCTHK 
Blll\1:IPIOBAJibHOrO KAHAJIY BI6P A:QII 

B.O.nooH<apeH«o, oaKmop mexHi'IHUX HayK. ruxxpecop, 3aeioyea'I Ka(j)eopu 8iHHULJ,bK020 Hat(ioHanbH020 mexHi'IH020 
yHieepcumemy (BHTY) 

O.M.BacineecbKUU, 3006yea'I BHTY, M. BiHHULJ,R 

B.M.CeeacmbRHoe, acnipaHm BHTY, M. BiHHULJ,R 

P03ZJ/.JlOa6mbCfl scemoiiuxa ouitocu OCH,061-tUX 
cmamuuuux scemponozisacux xapaxmepucmux au- 
uiptoeansnozo xauany eiiipauii, R1W 00360/LJ1,6 ompu- 
uamu ix ananimuuui sanexcuocmi ma cuumesyea- 
mu euxdptoecuusnuii «anan. ai6paq,ii" 3 nopuoeauuuu 
uemponoziunuuu xapaxmepucmuxauu, 
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The methods of estimation of the main statical 
metrological characteristics of the measurement chan- 
nel of vibration, which permits to obtain their ana- 
lytical dependences and synthesize the measurement 
channel of vibration with normalized metrological 
characteristics, are considered. 
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BcTyII 
lHcpopMau;iiiHO-BHMipIOBaJibHa TeXHiKa Mac Be- 

JIHKHH apceaan pi3HOMaHiTHHX TeXHiqHHX aacofiia 3 

HOpMOBaHHMH MeTpOJIOriqHHMH xapaKTepHCTHKaMH. 
ToMY ah"TYaJibHOIO e npofinesra nafiopy aeorixinaax 
TeXHiqHHX aacotiia ,ll;Jlfl BHMipIOBaHHfI Bi6pau;ii' enex­ 
TpOMeXaHiqHHX CHCTeM (EMC). ,IJ;o ocHOBHHX cTaTH'I- 

HHX MeTPOJIOriqHHX xapaKTepHCTHK Bi,ll;HOCfITb TaKi: 
cpJHKD;iIO rrepersopeaaa, xyrnaeicrs, a,I(HTHBHY Ta 
MyJibTHIIJiiKaTHBHY IIOXH6KH, IIOXH6h"Y HeJiiHiHHOCTi 

[1]. Llax xapaKTepHCTHK ,ll;OCTaTHbO, utofi a,n;i:ikHHTH 

HOpMyBaHHfI TOqHoCTi BHMiproBaJibHHX saaania (BK) 
nitipanit EMC y cTaTHqHOMY peJKHMi potiora, TaKOiK 

aeooxiaao, mo6 i 1\-mTel\-IaTHqHHH anapar nocninaceas 
BK sitipanii B CTaTHqHOMY pe»..-HMi pooora ,n;oaBo.JIHB 

rrpOCTO OTpHMyBaTH sanineai HOpMaTHBHHMH noxy­ 
MeHTru.m MeTpOJioriqHi xapaKTepHCTHKH. ,ll;JI11 zrocnizr­ 
iKeHHfI CTaTHqHHX MeTPOJIOriqHHX xapaKTepHCTIIK 
BHKOpIICTOBYCTbCfI MaTeMaTHqHHH anapar p03KJIMY 
cpyHKu;ii: neperaopeaaa B pan Teanopa [2]. 

Ananis ctnany aocnia:>1eettb ma nytutixauiii. CTa­ 
TnqHi xerponorisai xapaKTepHCTHKH BK sifipani) me 

MaJIO,ll;OCJii,n;iKeHi. Binoxi pooora [3], B fIKif.i: 6yJIO OIIH- 

CaHO n'caoenesrpmaaa axcenepoxerp Ta nonepezmia 
rrincamonas 6ea ananisy i'x cTaTHqHHx MeTpoJioriq- 

HHX xapaKTepHCTHK, Ta pofiora [4], B 11Kiii OIIHCYCTbC}I 
MaTel\-iaTH'IHHH anapar ,llJIH .ZJ.OCJii.n;iKeHHH srerponoris­ 
HHX xapaKTepHCTHK, ane TaI{HH ninxin He ,ll03BOJIHC 

ou;iHHTH OCHOBHi CTaTH'IHi srerponorixai xapaxrepac­ 
THKH. 'I'oxy B .n;aHift nytinixanii poaicran piBHHHHH 

neperaopeaaa BK Bi6pau;i"i B pan Te:irJiopa cnpaxo­ 
BaHHH Ha OTpHMaHHH aIIaJiiTH'IHHX Ta rpadri­nrax aa- 
JieiKHOCTeH ,IJ;JI}I CTaTHqHHX MeTpOJioriqHHX xapasre­ 
pHCTHI{ npa onocepezncoaaaax BHMipIOBfilIHfIX. 

<PopMyaann.fl uineii cmarnrni. 3 ornany Ha BH- 

mecxaaaae, MeToro nyfinitcanii e poapotisa eJieKTPH'I- 
HOI cxesrn BK Bi6pau;ii:, oTpHMaHHH Ta Mo,n;eJIIOBaHHfI 

aHaJiiTH'IHHX 3aJieiKHOCTeH .D;JifI piBHHHHH neperao­ 
penaa, qYTJIHBOCTi, a6COJIIOTHOI Ta Bi,llHOCHOl IIOXH- 

6oK He.11iHiHHOCTi, MYJibTHilJiiKaTHBHOl Ta a,I(HTHBHOI 

noxatioa BK airipani) onocepezncoaaaax BHMipIOBaHh, 

Ix aaania, 

Oninxa CTaTK'IHHX MeTJ)OJIOri'IHHX 

xapaKTepHCTHK 
y Cima,I(HHX YMOBax nposeneaaa BHMipIOBaIIb, 

KOJIH axceneposserpa, a'cnaynazrsai Ka6eJii i nrrerrce­ 
nsai 376,Zl;HaHHH niaaarorsca .n;ii' MexaHiqHHX HaBaH· 

TIDKeHb, BOJIOrH, IlHJIY Ta arpeCHBHHX cepenonam, Ha 

HKiCTb potiora BK i aa noXH6Im BHMipK>BaIIH51 MOJI(JTb 

CyrTCBO BilJIHBaTH HeKOHTpOJibOBaHi 3MiHH napaxer­ 
pie enexearis Ha froro sxoni. Bci ni q:>aKTOpH MO»-')'Tb 
6yrH npII'IHHal\,IH anasmoro a6iJibUleHHH IlOXH6KH BH· 
MiproBaHHfI. B 11KocTi sxinaax neperaoproaaxis BK 
BHKOpHCTOB}'lOTb, fIK npaBHJIO, rrincaznonas aapany 
(pHC. 1) [3], fIKHll nepersoproe BHXi)J;HHH CH:rHaJI n'cao­ 
eJieKTPH'IHOrO axceaepoxerpa B eJieKTPHqHy narrpy­ 
ry. Ha pac, 1 noaaaxeao: Qa - eJieKTpH'IHHH aapaa; 
Ra - onip ascenepoaerpa; Ca ­ CMIDCTb axcenepoxer­ 
pa; Re - onip a'ennysansaoro Ka6eJIIO i Bi.n;noBi.D;HHX 
3'6.n;HaHb; Cc ­ CMHiCTb a'enayaansaoro Ka6eJIIO i ain­ 
IlOBi.n;HHX a'enaaas; Rp ­ onip sxinnoro KOJia ninca­ 
JIIOBa'Ia aapany; Cp - CMHiCTb BXitJ:HOro KOJia rrinca­ 
JIIOBaqa aapany; Rt - onip KOJia 3BOpOTHOro 3B7113RJ'; 

Ct - CMHiCTb KOJia 3BOpOTHoro 3B7H3ey; K - KOecpiu;i- 

f;HT nincaneaaa ni.n;CHJIIOBaqa sapaay; U1 ­ saxiaaa 
aarrpyra ni.n;CHJIIOBaqa aapany; II <I> ­ IlOJIOCOBHll cpiJibTp; 

HE - HeJiiHiHHHR enexear onepaniaaoro ni.n;cHJIIO· 

sasa (OII) II<I>; K10 - aoediiniear nepenaxi naamora 
sacxania ni.n;CHJIIOBaqa Il<I>; Kaa ­ xoediiniear 3BOpOT- 
aoro 3B'11aey Il<P; MIT ­ MacmTa6HHH neperaoprcsas: 
Kn - xoediiniear nincaneaaa MIT; Nx - 6iHapHHH xozt 
aaaaoro­narpposoro nepernoprosaxa (AUII). 

BK Bi6pau;ii HBJI11c co6oro CYh"JIIHiCTh BHMip10- 

sansaax IlpHCTpOi'B Ta aacotiis BlL'\lipIOBaHb, ard BH· 

fipani arinao a [3, 4]. Ilonana Ha pac. 1 eKBiBaJieHTHa 

eJieKTpH'IHa cxessa BK c ocHOBOIO ,n;JI11 notiynona ana­ 
paTHHX aacotiis BHMipIOBaHb CHrHaJiiB Bi6partii'. THn 

ceacopa Bi6pau;ii' (n' caoeJieKTPHqHHH, CMHicHHH, no- 
TeHu;im,teTPHqHHH i T. in.) Ta nonepezrasoro ni.n;CHJIIO· 

sasra (no aapHJJ:Y qH no aarrpyai) aaaaaxae ninxona 
,n;o aaanisy MeTpOJIOriqHHX xapaKTepHCTHK. 

Tl'eaoeneerpaxaaa axcenepoaerp Ha csoronai s 
.HaHKpalI(HM Bi6po,n;aTqHKOM ,ll;Jlfl a6COJIIOTHHX BHMi- 

pIOBaHb MexaHiqHHX KOJIIIBaHb Ta ynapis. AKTHBHi 

Rr 

C> 
K 

llonepe.uttiif .. .. 
nincamoaax 

�KcenepOMiiJP ,. Ka6em,., 

P11c. 1. EKBieaneHrHa enexrpasaa cxeva BK ei6pa4ri 
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):(e C1=Ca+Cc+Cp ­ aaraJibHa BXi):(Ha CMHiCTh ninca- 
JIIOBatia sapany. 

Orme, rrin ):(i610 iHcf>opMaTHBHoro napaxerpa (Me- 
xaaisaoro rrepeaimeaaa Xs) Ha BHXO):(i axcenepoaerpa 
BHHHKae eJieKTPHtIHHH aapan Qa, HKIIH npaxo rrpo- 
rrop:u;iil:Hm1: aanpyai rrincamoaa-ra aapazty U1, mo Ha- 
rJIH):(HO BH,Zl;HO 3 pHC. 2a. 

enesrerrra naaoro ascenepoxerpa, saroroaneai a rr' eao­ 
enexrpa-raoro MaTepiaJiy' BHKOHJIOTb pons npyzcaa, 
HKi aafieanesyxrn, MexaHi•rnHH aB'H30K Mim .n;*epe- 
JIOM Bi6pa:u;i'i i ceii:cMi'lHHMH (iHep:u;iHHHMH) MaCaMH 
axcenepoaerpa [3]. ,ZJ;iIO'li Ha OCHOBY axcenepoxerpa 
MeXaHi'lHi KOJIHBaHHH IIpIIBO,Zl;HTh no Toro, mo Ha n'e- 
aoeneaeara nis ,n;HHaMi'lHa cana, area .n;opiBHI06 .n;o6YT- 
ey rrpHCKOpeHHH ceHCMi'lHOI MaCH Ha sianoeizmy Ma- 
cy. A n'eaoenexeara reaepyiors eneKTPH'IHIIH aapan 
Qa, rrponopniaaaa .n;i10qift Ha HHX .n;1rna.'di'lHiH cani: 

.n;e X5 ­ MexaHi'lHi nepesdureaaa aKCeJiepoMeTpa; k - 
eKBiBaJieHTHa mopCTIOCTb rr'630eJieMeHTiB; ms ­ Maca 
axcenepoxerpa. 

B�Ha aanpyra rrincamosaxa aapany U1 rrpo- 
nopniaaa Bxi,n;HOMY aapany Qa i, sinnoainao, rrpHCKO- 
peHHIO MexaHi'lHHX KOJIHBaHb, HKi crrpHHMa6 3'6.n;- 
HaHHH 3 rri,n;CHJIIOBa'leM aapany arccenepoaerp, 3a- 
raJibHHH xoednniear nizrcaneaaa ni.n;CHJIIOBa'la aapany 
BH3Ha'la6TbCH 6MHiCTIO KOJia 3BOpOTHOrO aa'aaxy Ct, 
HKa MiCTHTbCH B OCTaHHbOMY onepaniaaoro nizrca- 
JIIOBa'la. Ha axoni nincamoaasa aapsny 6 TIBhKH CTPY- 
MH Bi.n; ascenepoxerpa i Bi.n; soaneacaropa B KOJii 3BO- 
pOTHOro aB'H3h"Y onepaniaaoro nincamoaaxa. W CTPY- 
MH MaIOTb o,n;HaKOBY asmniryzty, ane nporaneaori 
3HaKH. TaKHM 'IHHOM, aecs eJieKTpll'IHHH aapan Qa, 
mo sinaas asceneponerp, nepenaersca KOH,n;eHCaTO- 
py Ct B KOJii asoporaorc aa'aazy, HKHH rrepe.n;6a'leHH:il: 
B niacamosaai aapany (pHC. 1). Toni BHXi):(Ha narrpy- 
ra niacamosaxa aapany U1 BH3Ha'la6ThCH aa cpopMy- 
JIOIO 

(5) 

(4) 

m 
N = K ""' U - · Bi-1 x n� 21 , 

i-1 

ne Up, loss ­ narrpyra Bi.n;ci'IKH i CTPYM aacaxeaaa no- 
nsoaoro TpaH3HCTopa aianosinao. 

.HK BII):(HO 3 pHC. 26, BXi):(He srexaaisae nepesri­ 
m:eHHH Xs, nicna BII):(IBeHHH iHcpopMaTIIBHO'i IIOJIOCH 
'laCTOT aa ,IJ;OIIOMOI'OIO II<I>, IIOB'HaaHe 3 BHXi,n;HOIO Ha- 
npyroro TI<I> U2 HeJiiHiHHOIO aaneacsicrro. 

Ilicrra BH):(iJieHHH iHcpopMaTIIBHOI IIOJIOCH xac- 
TOT, CHrHaJI U2 3 BHXO.ZJ:Y II<I> MaCIJJTa6y6TbCH aa no- 
IIOMOrOIO MTI simroainao AO BH6prumro AIJ,TI, nicna 
'IOI'O nepemoproersca y Bi):(IIOBi,n;HHH KO,IJ; Ha BHXO):(i 
All,TI Nx [5]: 

U2 = k; ·K10 ·10 ·U//6·(1+K33 ·K10 -k; ·10)4, (3) 

ne U1, U2 - narrpyra Ha BXO):(i i saxoai TI<I> sizmoain- 
HO; K33 - Koecpi:u;i6HT nepenasi KOJia 3BOIJOTHOI'O as'aaxy; 
K10 - Koecpi:u;i6HT nepenasi KOJia aacxazris nincamosa- 
qa on, HKi H.n;yTb aa HOI'O ,n;Hcf>epeH:u;iHHHM KaCKaJJ;OM; 
lo - CTPYM CIIOKOIO ):(Hcf>epeH:u;iHHoro xacsany, kn - na- 
pasrerp HeJiiHiHHOCTi, HKHH BH3Ha'!a6TbC.fl BJiaCTHBOC- 
THMH BOJihT-aMIIepHHX xapaterepacrmc TpaH3HCTOpiB. 

Koerpimear kn BH3Ha'!a6TbCH rrapasrerpasra ene- 
MeHTiB, HKi cpopMJIOTb HeJiiHiHHiCTb Ta 'ix pe)ICHMII 
pofiora. Y ):(aHOMY Bnrra.n;ey ,n;Jia Henilri.HHOCTi .n;Hcf>e- 
peH:u;iii:Horo KaCKa.n;y Ha IIOJibOBHX TpaH3HCTOpax 3 
KepyIO'IIIM n-p-nepexo.n;oM, HKi npamorors y pemHMi 
CIIJihHOl iasepcii Ta aatieanesyrors HaHKpaw:y JiiHiH- 
HiCTh nincamoaaxa, Bi):(OMO, mo 

kn= rc/[2·UP ·(0,2+1,04·10/1088 
­ 

• ­ 0,26 · (1 o / I DSS )3 )], 

,ZJ;m1 ,Zl;OCTOBipHOI onimca napaxerpia aifipartii He- 
ofixinao ecpeKTHBHO BH.D;iJIIITH iHcf>OpMaTHBHJ IIOJIOcy 
sracrcr sa nonoxororo IJcI> (pac, 1). Cxeaa IJcI> MiCTHTh 

O):(HH 3BOpOTHHH 3B'H30K, HKHH OXOIIJIIOC OTI [4]. Pe- 
axnia JiaHKH TI<I> Ha IIOHBY sxinaoi nanpyra U1 (Ha- 
rrpyra nincamoaaxa aapazty) OIIHCJ6TbCH TaKHM pis- 
HHHHHM: 

(2) 

(1) 

U1 = Qa/((1 + 1/ K · (1 + Cif C, ))· C1 
), 

10 

8 

6 

4 

2 

0 2e­114e­116e­11 Be­111e­10 1,4e­10 
Xs. M 

1­Se­10 

Uz,B 

10 

8 

6 

4 

2 

0 2e­08 
Xs.M 

3e-03 

I 
4e­08 

a 6 

P1-1c. 2. 3ane)l(HiCTb e1,1xiAHO'i Hanpyrn: a - nlncarnoaa-ra aapRAy; 6 - nonocosoro q>inbTpa BiA MexaHi4H"1X nepeMill,leHb ascenepoaerpa 
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P11c. 5. WBJ,!AKiCTb 3MiHl1 4YT!ll1BOCTi B AianaJOHi neperaopeaaa 

P11c. 4. 3MiHa �YT!ll1BOCTi B AianaJOHi 3MiHl1 

iHq:>OpMaTl1BHOfO napaverpa 

Cf, q:, 

Sxs 
2e+22 

1.5e+22 
1e+22 
5e+21 

0 
0 
2e­09 

4e­09 
6e­09 

Xs,M Be­09 
1 e­08 

4t';--09 
Ee··09 

:3 e-C:9 �._....: . 
I 1:;'·D8 : e-C:J 

3MiHa qYTJIHBOCTi B nianaaoai nepeTBOpeHHSI ia­ 
<popMaTHBHOro napaxerpa Xs BH3HaqacTbCSI rrepIIIOIO 
Ta ztpyroro noxinaaaa nin (7): SXs'=EfNJ(2aX/), SXs"= 
=a3NJ(6ax/), a 'ix rparpi-nri npeacraaneaaa IIO,Zl;aHO 
Ha pHC. 5 Ta 6. Koerpinieara BIIJIHBY BIIJIHBruoqo'i Be- 
JIWIHHH Ct Ha BHXi.n;HHli napaxerp Bm1ipIOBaJibHOro 
rrepernopeaaa N; saaaasasorsca aa <popM}'Jiru.m: �ocr= 
=8NJ8Cr Ta Woc,=a2NJ(28C/), a 'ix xaparcrepacraxa 
IIO,ll;aHO Ha pac. 7 Ta 8. Koe<pin;icHT cyxicaoro BIIJill- 
BY iH<pOpMaTHBHOro napaaerpy Xs Ta BIIJIHBruoqo'i Be- 
JIWIHHH Cr Ha HOMiHMhHJ qYTJIHBiCTh SXs BH3HaqHMo 
TaK: aoc1=a2NJ(aX58C1) (pnc. 9). HoMiHaJibHJ <pJHK- 
niio nepersopenaa BHMipIOBaJibHOro rrepersopeaaa 
BH3HaqHMo aa <pOpMyJIOIO 

BIIJIHBY Ha peaynsrar BHMipIOBaHHSI napaaerpis Bi6- 
panii sin 6MHOCTi Ct. 

3HaiI,n;eMO aHaJiiTII'IHi aaneacaocri ,Zl;JISI onimo­ 
BaHHH CTaTWIHHX MeTponoriqHHX xapaKTepHCTHK BK 
Bi6pan;iL 

HoMiHaJibHHH soediinierrr nepersopeaaa (qYT- 
nasicrs) BK Ma6 BHrirn,n; 

S =aN. =(k3·K ·I ·K ·Bm-1·k3·X2)x X5 '\V n 10 0 n S 
OAS 

x(2·(l+K33 
·K10 -k; ·!0}4 r1 x (7) 

x (m; ·({1+ 1/K · (1+ C1/C1 ))· C, 1 r1, 
a :aoro xapaxrepaerasy aofipazceao Ha pac. 4. 

0TPIIMaHa CTaTWIHa xaparcrepaeraxa HeJilHIH- 
Ha, a piBHlIHHlI rrepersopeaaa BK Bi6pan;i1 c BHXi.n;- 
HIIM rrpa OTpHMaHHi aHaJiiTWIHHX 3aJieiKHOCTeH ,l];Jlll 
onimca TaKHX CTaTWIHHX MeTpOJioriqHHX xapaxrepa­ 
CTHK, SIK: HOMiHaJibHa <pJHKI.l;iSI nepersopeaaa, qYT- 
JIHBiCTh, IIOXHfom HeJiiHiHHOCTi, a,n;HTIIBHa i MJJibTII- 
IIJiiKaTHBHi CKJia,Zl;OBi noxnfiox. 

Y po6o<JHX ysroaax BK Bi6pan;u aniacmoe <pJHK- 
nionansae neperaopeaaa iH<pOpMaTHBHOro napasrer- 
pa Xs y BHxi.n;Hn:ft KO,n; N x­ Kpi.M iadiopaarasaoro CHr- 
HaJIY, Ha asoro airers BIIJIHBruoqi ne.JIWIHHH, no .8'.KllX 
Bi,n;HOCSIThClI BCi iauri napaaerpa, II.l;O MaIOTb 6e3IIO- 
cepeztaiii 3B'.8'.30K 3 Bnxi.n;HOIO BeJIWillHOIO N, i cnpa- 
qHH.8'.IOTh BllHHKHeHHSI HeiH<pOpMaTHBHOl CK,"Ia,Zl;OBOl 
neperaopeana. .AHaJii3 OTpHMaHOro piBH.8'.HHlI nepe- 
TBopeHHH BK (6) noxaaye, mo Ha nponec neperso- 
peHHSI iH<pOpMaTHBHoro napaaerpa y BHXi,n;Hllli car- 
HaJI BIIJIHBac BCJIHKa IDJibfilCTb annasaroxxx BeJIWIHH. 
Y peayrrsrari ,Zl;OCJii,n;:IB:eHH.11 BIIJIHBY KO:IB:HOl 3 HHX MO:IB:- 
Ha apo6IITH BllCHOBOK, II.l;O Ha nponec nepersopeaaa 
iH<pOpl\.iaTHBHOro rrapaaerpa HaH6i.rrbIIIe BIIJIIIBac CM - 
HiCTb 3BOpoTHOro 3B'.113ey Ci, TOM}' on;iHHMO <pJHKI.l;iIO 

tuUuuui 
i 

4DGDCD·i 

P11c. 3. Flpocropoaa q:,yHKlliR BK ei6pa1.1i"i 

,n;e m - KiJibKiCTb poapania AI.I;Il; B - OCHOBa CHCTeMH 
qnCJieHHSI. 

Brinao 3 eKCIIJIYaTan;iHHmm xapaKTepHCTHKaMH, 
aoxiaansna 6MHiCTb KOJia 3BOpOTHOro 3B'H3KY CTaH- 
,n;apTHHX nincamoaaxia aapany <pipMH "Bpiom, i K'6p" 
CTaHOBHTb C,= 1 H<l>' T06To 3HaqeHHH, SIKe aizmonizrae 
Koecpin;iCH'I}' Iri,n;CIIJieHIUI, piBHOM}' 1 MB/nKJI, a aararrsaa 
sxinaa @,IHiCTb, HK IIpaBIL"IO, CTaHOBHTb C1=l0 n<t> [3]. 

CTPYM cnoKOIO ,n;u<pepeHn;iHHoro xacxany n-p no­ 
.llbOBHX TPaH3HCTopiB csnanas 10=5 MA, aarrpyra sin­ 
ciqKn Up=2,5 B, a CTPYM nacaxeaaa nonsosoro TPaH- 
3IICTopa Ioss=50 MA. 

Omce, 3 ypaxysaaaaa aanteaxaaaaax napaaerpin 
Ta piBHHHb (1) ­ (5) oeraroxae piBH.8'.HHH nepersopea­ 
HH BK Bi6pan;i1 B craTWIHOMY pe:arnMi MaTHMe BIIrJIH,n; 

N. = (k; ·K10 ·10 · Kn ·X; .k3 ,sm··1)x 
x[6·(1+K33·K10·kn·J0)4t1x (6) 

x [m; · [(1 + 1/ K · (1 + C1/C1 
))· C, f t1, 

a :aoro rparpiaae npencrasneaaa aofipaaceao Ha pac. 3. 
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Duinxa cmanuocuux uemponoeiunux xapaxmepucmux euxdptoeanunozo 1w11,a.,iy eitipauii 

P1,1c. 7. Koecpi4ieHT snnaey snn1,1sato40i' senH41'1HIII 

PHC. 6. np1<1cKopeHHR 3MiHl'1 4YTnl'1BOCTi B nlanaaoal nepersopeaua 

(10) 

(8) " o \' S' ,­·2 S" X3 
JV H = ''Xs ·" s + X5 · ,·� s + X5 · s · 

x (ciC'14 [1 + (1 +ct; c1 )1 xf ­ 
-KC([l+ (1+ ct /Cf)! x]' Xc1 ­CiJ)x (11) 

x (2(1 + K 33K10kJ0 )4 m; }"1 x 

x(KC((l+{l+Ct IC1)1 K)7t, 
AoCOJIIOTHa a,!l;HTHBHa IIOXH6Ka nepersopeaaa 

MVa B JMOBax 3MiHH E:MHOCTi 3BOpOTHOro 3B'll3Ky Ct 
Ha nenH'IHHY llCt ,nopiBHIOE 

A6coJIIOTHa noxafixa WH HeJiiHiHHOCTi noxinans­ 
HOi cpyHKD;ii rrepersopeaaa (6) ,!l;OpiBHIO€: 

AN" = s�. · cxs ­ xsH)2 + s�. · (x. ­ X5")3, (9) 

ne XsH - aoxirransae 3Ha'JeHHJI MeXaHi'IHHX nepexri­ 
IQeHb. 

Biaaocay rroxafixy 8" HeJiiHiHHOCTi aosriaansaoi 
cpyHKD;ii nepernopeaaa BH3Ha'IHMO JIK 

A6coJIIOTHY MJJihTHIIJii1<aTHBHY noxaoxy nepe- 

TBopeHHJI t:i]VM B JMOBax 3MiHH E:MHOCTi 3BOpOTHOro 

aa'aasy Ct Ha neJIH'IHHJ llCt=CrCt" BH3Ha'IHMO a pin- 

HHHHJI 

W = (3k3K I K sm-1k3X3 x M n 10 0 n s 

"1r,.;Jf: 

' 3'!.'­2'}1 

2�:.+.?.9 :i 
1 

12+2:;t 
'�\,.uL.os 

�,,,.(;q 
8� �}:, 

'j l3-t)8 

-2e+15·1 

­16e+1t;i 
·1e+·1s1 

­5e+1;L�­� 

2 .,.;]<:( ',­ 
.J • ·-· 4e­09 
er q> �3e-D�� 8e··09 ""�-., ..-:;·".-.. "'Ge-D9 

1 fr,08 1 �1 -08 

PHC. 8. WBHAKiCTb 3MiHIII Koecpi4ieHTa snnl'1Bal04o'i senlll41'1Hl'1 aa 
Bl'1XiAH1'1M napaverpora Bl'1MiptoBanbHOfO nepersopeasa 

4e+24 
3e+24 

1e+24 

Xs.M 6e­Cd >� 
3p .. Q9 �-� 

� 1 e­08 �.J·, 1 e­08 
Cf q­, 

4e-+G6 

1e+OG· 
n t:.09·� ,,_ 

.fo .. !]9 , 
6e­09 

Xt,M 

(12) 

'J­OG:f 

O· 
­18+23 
­2e+23 
­3e+23 · 
-48+23 
­58+23 
··l3e+23 

PHC. 10. HoMiHanbHa cpyHK4iR neperaopeaas Bl'1MiptoeanbHOro 
KaHany si6pa4i'i 

LN,, 
1 2E,.;{!7 

1 e+07 · 
8e+OG 

P111c. 9. Koecpi4ieHT cyMicHoro snnaey MexaHi4Hl'1X nepeMiuteHb i 
snn1,1eato40'i een11411H11 Ha HOMiHanbHY 4yrn1,1siCTb 

PHC. 11. A6contoTHa noxl'16Ka HeniHil1HOCTi HOMiHanbHO'i cpyHKl.,li'i 
nepersopeHHSI 
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B.O.IIoa:J1Cape1u,o, O.M.Ba.ciaeacblCUii, B.M.CeaacmM1toa 

0.8 

0.6 

0.4 

Bi.z:(HOCHa IIOXH6Ka HeJiiHiHHOCTI, 8,ll;HTHBHa i M)'Jib- 
THIIJiiKaTHBHa CKJia;:J;OBi rroxaoox 3MeHmyIOTbCH npa 
3MeHIIleHHi MexaHi'IHllX nepeaimeas. Y CTaTiftlHOMY 
pe»arni pofiorn Bi.;J;HOCHa IIOXH6Ka HeJiiHiHHOCTi He 
nepesaurys 1,2 %. Mo;a;eJIIOBaHHH IIOXH6KH aeaiaia­ 
HOCTi, a;:J;HTllBHOI Ta M)'JibTllIIJiiKaTllBHOl rroxatiox nae 
3MOry CHHTe3yBaTll MiKporrpouecopHi aacotia BHMipro- 
BaHHH 3 HOpMOBaHHMll MeTpOJIOriqHHMH xaparcrepac­ 
TllKaMH. 

) 

0.2 

0 2e­06 4e­06 
Xs.M 

6e­06 Be­06 1e­05 

BHCHOBKH 
1. Bnepure oniaeao OCHOBHi CTaTH'IHi MeTpOJIO- 

rixai xapaICTepUCTHKH onocepenxoaaaax BHMipIOBaHb 
Bi6p�ii:, mo )];03BOJIHJIO yaaransaarn MeTO,ll;Hll.}' OTpH- 
MaHHJI aaanirnxaax aaneacaocrea BK sifipanii. Ha- 
seneao eKniBaJieHTHY e.1rnKTPH'IHY cxessy BK nifipa­ 
ui'i. Bnepme OTpllMaHO pisaaaaa nepernopeaas Ta 
onineao q>JHKUii: BIIJIHBY KJTOBOI lllBH;a;KOCTi Ha pe­ 
3YJibTaTH BHMipIOBaHHH. 

2. 0TpHMaHO aHaJiiTH'IHi aaneacaoeri nna HOMi- 
HaJibHOI q>JHKUi'i nepersopeaaa, qYTJIHBOCTi, rroxu6- 
KH HeJiiHiHHOCTi, Bi;a;HOCHOI, MYJibTHIIJiiKaTHBHOI Ta 
8,ll;HTHBHOl IIOXH60K aacofiy BHMipIOBaHH.f.l sitipanii 
EMC. Iloxaaaao, mo craraxaa xapaxrepacraxa BH- 
MiproBaJibHOro nepersopeaaa e aeniaiaaoro. 3a nono- 
MOrOio rrporpasraoro cepenosauta Maple V 7.0 a;a;iii:c- 
aeao MaTeMaTiftlHe l\iO)];eJIIOBaHH.f.l Bi;a;HOCHOl rroxafiaa 
HeJiiHiHHOCTi, 8,ll;HTHBHO'i Ta MYJibTllIIJiiKaTUBHOI no- 
XH60K, mo ,lt03BOJIHC CHHTe3JBaTH MiKporrpouecopHi 
aacotia BHMipIOBaHb Bi6pocHrnaJiiB ia HOpMOBaHHMH 
MeTponoriqHHMH xaparcrepacrasaaa. P11c. 13. A6comoTHa MynbrnnniKar11eHa nox116Ka neperaopeaan 

P11c. 12. BiAHOCHa nox116Ka HeniHilllHOCTi HOMiHanbHo"i cpyHKL\i"i 
nepereopeHHS'I 

i 
1 e-HJl � 

J 
5e+Cti� 

� ol 
1 e-lJ8 '>. 

f!e.­na �, ., .. �:­09 '>, •• 

Xs,M 4e­09� 
2e-·09')<.�· 

P11c. 14. A6comoTHa aA11rneHa nox116Ka nepersopeuus 

Peeynsrara MaTeMaTiftlHOro MO,!(eJIIOBaHHH aaa- 
.lliTH'IHHX aaneacaocrea (7)­(12) OCHOBHHX crarnxaax 
MeTpoJioriqHHx xapascrepacrmc BK Bi6p�u EMC Ha- 
Be;a;eHo Ha pac. 4­14. 

Anania peaynsraria ouiaxa CTaTiftlHHX MeTpo- 
norixaax xapaKTepHCTIIK BK aifipanii noxasys, mo 
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